
For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!

http://www.adobe.com/go/reader




 
   


 
Stability Analysis Report 


For 
August 2012  


West MISO DPP 
 
 
 
 
 
 


Prepared for: 
MISO Energy 


 
 
 
 


 
 
 


Excel Engineering, Inc. 
 
 
 


March 29, 2013 
 







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


i 


Table of Contents 
0 Certifications ......................................................................................................................................... 1 
1 Executive Summary ............................................................................................................................... 2 


1.2 Transient Stability ......................................................................................................................... 4 
1.2.1 Transient Stability Analysis ................................................................................................... 4 
1.2.2 Transient Stability Results ..................................................................................................... 4 
1.2.3 Transient Stability Mitigation ................................................................................................ 6 


1.3 Voltage Stability Analysis .............................................................................................................. 7 
2 Introduction .......................................................................................................................................... 8 
3 Study Assumptions and Methodology .................................................................................................. 9 


3.1 Study Assumptions ........................................................................................................................ 9 
4 Transient Stability Analysis ................................................................................................................. 10 


4.1 Purpose ....................................................................................................................................... 10 
4.2 Power Flow Model Development ............................................................................................... 10 


4.2.2 Prior Queued Interconnection Projects .............................................................................. 13 
4.2.3 Dynamic Stability Model (Snapshot) Development ............................................................ 13 


4.3 Faults Studied .............................................................................................................................. 15 
4.4 Results ......................................................................................................................................... 27 


4.4.1 2015 Summer Off-Peak 161 kV Capacitor option ............................................................... 27 
4.4.2 2015 Summer Off-Peak – J200 Sensitivity .......................................................................... 31 
4.4.3 2015 Summer Off-Peak – Byron-Wayne Removed Sensitivity ........................................... 32 
4.4.4 2022 Summer Off-Peak 161 kV Capacitor Option............................................................... 33 
4.4.5 2022 Summer Off-Peak – J200 Sensitivity .......................................................................... 36 
4.4.6 2022 Summer Off-Peak – Byron-Wayne Removed Sensitivity ........................................... 38 


4.5 Mitigation and Cost Allocation ................................................................................................... 39 
5 Voltage Stability Analysis .................................................................................................................... 40 


5.1 Methodology ............................................................................................................................... 40 
5.2 Criteria......................................................................................................................................... 41 
5.3 Results ......................................................................................................................................... 41 
5.4 Mitigation and Cost Allocation ................................................................................................... 46 
 


 
  







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


ii 


Table of Tables and Figures 
 
Table 1.1-1 : August 2012 West MISO DPP Study Group ....................................................................... 2 
Figure 1.1-2 : Aug 2012 West MISO DPP Project Locations .................................................................... 3 
Table 1.2-1 : Stability Mitigation Cost Allocation ................................................................................... 6 
Table 3.1-1 : Generation Sink ................................................................................................................. 9 
Table 4.2-1 : 2015 Export Levels .......................................................................................................... 11 
Table 4.2-2 : 2022 Export Levels .......................................................................................................... 11 
Table 4.2-3 : Noteworthy transmission included in Study Cases ......................................................... 11 
Table 4.2-4 : Preferred 161 kV Mitigation Option Included in Stability Models .................................. 12 
Table 4.2-5 : Alternative 345 kV Option Mitigation Included in Stability Models ............................... 12 
Table 4.2-6 : Generator Models Used .................................................................................................. 13 
Table 4.3-1 : Regional Faults ................................................................................................................ 15 
Table 4.3-2 : Local Faults Studied ........................................................................................................ 19 
Table 4.3-3 : J200 Sensitivity faults ...................................................................................................... 25 
Table 4.3-4 : Generic Clearing Time Assumptions ............................................................................... 26 
Figure 4.4-1 :  “pcs” Disturbance Pre DPP ............................................................................................. 27 
Figure 4.4-2 :  “pcs” Disturbance Post DPP and Thermal Mitigation .................................................... 28 
Figure 4.4-3 :  “pcs” Disturbance Post DPP, Thermal, and Stability Mitigation .................................... 28 
Figure 4.4-4 : “J097_Denmark-J097_161_466BF” Disturbance Pre DPP .............................................. 29 
Figure 4.4-5 : “J097_Denmark-J097_161_466BF” Disturbance Post DPP ............................................. 29 
Table 4.4-1 : 2015 Disturbances Causing Issues .................................................................................. 30 
Figure 4.4-6 : “ae3” Disturbance Pre DPP ............................................................................................. 31 
Figure 4.4-7 : “ae3” Disturbance Post DPP ........................................................................................... 31 
Figure 4.4-8 : “J200_Heskett_115_230_Tx_Delay_Clear” J200 Large Power Swings ........................... 32 
Figure 4.4-9 : “pcs” Pre DPP .................................................................................................................. 33 
Figure 4.4-10 : “pcs” Post DPP and Thermal Mitigation ......................................................................... 33 
Figure 4.4-11 : “pcs” Post DPP, Thermal Mitigation and Fast Switch Caps at Stone Lake ...................... 34 
Figure 4.4-12 : “J097_Denmark-J097_161_466BF” Pre DPP ................................................................... 35 
Figure 4.4-13 : “J097_Denmark-J097_161_466BF” Post DPP ................................................................. 35 
Table 4.4-2 : 2022 Disturbances Causing Issues .................................................................................. 36 
Figure 4.4-14 : “ae3” Disturbance Pre DPP ............................................................................................. 37 
Figure 4.4-15 : “ae3” Disturbance Post DPP ........................................................................................... 37 
Figure 4.4-16 : “J200_Heskett_115_230_Tx_Delay_Clear” J200 Large Power Swings ........................... 38 
Table 4.5-1 : 2015 Stability Mitigation Cost Allocation (161 kV Capacitor Option) ............................. 39 
Table 5.3-1 : Arrowhead-Stone Lake Flow ........................................................................................... 41 
Table 5.3-2 : Arrowhead-Stone Lake SOL Analysis Results .................................................................. 42 
Figure 5.3-2 : 2022 Pre Aug 2012 DPP PV Curve ................................................................................... 43 
Figure 5.3-3 : 2022 Post Aug 2012 DPP 2x40MVAR-AHD, 1x75 MVAR-STL PV Curve ........................... 44 
Figure 5.3-4 : 2022 Post Aug 2012 DPP 4x40MVAR-AHD, 3x75 MVAR-STL PV Curve ........................... 45 
Table 5.4-1 : Voltage Stability Mitigation ............................................................................................ 46 
Table 5.4-2 : 2022 Voltage Stability Mitigation Cost Allocation .......................................................... 46 
 
  







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


iii 


Table of Appendices 
 
APPENDIX A GENERATOR PROJECT LOCATIONS 


 A1 AUGUST 2012 WEST MISO DPP PROJECT MAP 
 
APPENDIX B MODEL BUILDING 


 B1 MODEL CHANGES 
 B2 PROJECT STABILITY DATA   


 
APPENDIX C 345 KV ALTERNATIVE RESULTS 


 C1 2015 AND 2022 RESULTS 
 C2 MITIGATION AND COST ALLOCATION 345 KV OPTION 


 
APPENDIX D DYNAMIC STABILITY PLOTS 
 PRE DPP PLOTS 


 D1 2015 SUMMER OFF-PEAK 
 D2 2022 SUMMER OFF-PEAK 


 
 161 KV OPTION 


 D3 2015 SUMMER OFF-PEAK 
 D4 2022 SUMMER OFF-PEAK 


 
 345 KV OPTION 


 D5 2015 SUMMER OFF-PEAK 
 D6 2022 SUMMER OFF-PEAK 


  
 SENSITIVITIES (345 KV OPTION) 


 D7 2015 SUMMER OFF-PEAK J200 SENSITIVITY 
 D8 2015 SUMMER OFF-PEAK BYRON-WAYNE REMOVED SENSITIVITY 
 D9 2022 SUMMER OFF-PEAK J200 SENSITIVITY 
 D10 2022 SUMMER OFF-PEAK BYRON-WAYNE REMOVED SENSITIVITY 


 
 







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


1 


0 Certifications 
 


 
I hereby certify that this plan, specification, or report was prepared by me or under my 


direct supervision and that I am a duly Licensed Professional Engineer under the Laws of 
the State of Minnesota. 


 
Michael Cronier 


Registration Number 46591 
March 29, 2013 


 
I hereby certify that this plan, specification, or report was prepared by me or under my 


direct supervision and that I am a duly Licensed Professional Engineer under the Laws of 
the State of Minnesota. 


 
Craig Thingvold 


Registration Number 49049 
March 29, 2013 


 
I hereby certify that this plan, specification, or report was prepared by me or under my 


direct supervision and that I am a duly Licensed Professional Engineer under the Laws of 
the State of Minnesota. 


 
Michael Nye 


Registration Number 49503 
March 29, 2013 


  







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


2 


1 Executive Summary 
 
Excel Engineering performed the transient stability analysis for the 27 projects in the August 2012 West 
MISO DPP Cycle.  The purpose of the study was to identify any possible adverse impacts these project 
may have on local or regional system stability and to identify any transmission improvements needed to 
support the interconnection of the 27 projects to the MISO transmission system.   
 
The August 2012 West MISO DPP Cycle included a total of 2891.75 MW of generation.  A list of the 
generation projects is shown in Table 1.1-1.  A map of the project locations is shown in Figure 1.1-2 and 
in Appendix A1.   


Table 1.1-1 : August 2012 West MISO DPP Study Group 


Project  
Number 


Max Net  
Injection 
(MW) 


Type of 
Gen. 


Service 
Type 


NR/ER 
Point of Interconnection County State 


G681 44 Wind NR Walters - Albert Lea 69 kV Freeborn MN 
G735 200 Wind ER Lime Creek Substation Hancock IA 
G798 150 Wind NR ITC Midwest Fernald 115 kV Substation Story IA 
G826 200 Wind NR Xcel Lakefield Gen - Lakefield Junction 345 kV Jackson MN 
G830 99 Wind NR GRE McHenry substation McHenry ND 
G870 201 Wind NR Hayward - Winnebago 161 kV Freeborn MN 
G947 99 Wind NR Switchyard for G573,4,5 near Iowa Falls, IA Franklin IA 
H008 36 Wind NR ITC Midwest Richfield 69 kV Substation Fayette IA 
H009 150 Wind ER ITC Midwest Traer - Marshalltown 161 kV Tama IA 
H021 138.6 Wind NR Wellsburg 115 kV Substation Grundy IA 
H048 50 Wind NR Xcel 69 kV Paynesville Substation Stearns MN 
H058 45 Wind NR Xcel 69 kV Paynesville Substation Stearns MN 
H081 201 Wind ER Brookings County - Lyon County 345 kV Lyon MN 
H096 50 Wind NR Grand Junction - Perry 161 kV Greene IA 
J026 50 Wind NR Adams 161 kV Substation Mower MN 
J091 66 Wind NR ITC Midwest 161 kV Lime Creek substation Hancock IA 
J092 20 Wind NR Scranton substation Green IA 
J097 200 Wind NR ITC Midwest Denmark - Newport 161 kV Des Moines IA 
J112 4.95 Wind ER ITC Midwest 69 KV line, Utica Township Winona MN 
J171 7 Biomass NR Benson 115 kV Substation Swift MN 
J182 150 Wind ER Pleasant Valley Substation Dodge MN 
J183 200 Wind ER Split Rock Substation Rock MN 
J191 101.2 Wind NR Rolling Hills 345 kV Substation Cass IA 
J200 75 Gas NR RM Heskett Station 115 kV & 41.6 kV Morton ND 
R42 250 Wind NR Lehigh 345 kV Substation Webster IA 
R49 12 Wind NR Pomeroy Generating station Pomeroy IA 
R65 92 Wind NR R34 Expansion Cass IA 
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Figure 1.1-2 : Aug 2012 West MISO DPP Project Locations 
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1.2 Transient Stability 


1.2.1 Transient Stability Analysis 
 
Transient stability analyses have been performed for the August 2012 West MISO DPP Projects using 
MTEP 2015 and 2022 models which include system improvements and loads through 2015 and 2022 
respectively.  As part of this analysis, the two voltage mitigation options for each of the model years 
which were identified in the thermal analysis were analyzed to determine if additional mitigation was 
required for transient stability.  The preferred option was the 161 kV capacitor placement option and is 
detailed in Section 4.4 of this report.  This option was the preferred option due to lower cost.  The 
alternative option was the 345 kV capacitor placement option.  The results for the 345 kV option are 
detailed in Appendix C. 
 
All relevant projects in the MISO interconnection queue as well as the neighboring transmission 
providers’ queues that have transmission improvements identified are included in the analysis.  These 
would include all approved MVP projects and projects that are at the System Impact study completion 
stage or beyond (have their System Impact studies complete, are under Facilities Study, have GIA 
negotiations ongoing or complete, or are under construction or in service). 
 
Transient performance of the transmission system was evaluated under various regional and local 
disturbances.  Approximately 90 regional disturbances and 114 local disturbances were chosen.  These 
included faults in ND, SD, MN, IA, and WI.  Faults on the CAPX2020 and MVP facilities were also included 
in the regional faults.  Approximately two 3-phase faults and two 3-phase breaker failures local to each 
DPP interconnection projects were created and evaluated.   
 
The 3-Phase breaker failure faults were used to provide conservative results in the lieu of single-line-to-
ground breaker failure (SLGBF) faults because fault admittance information was not readily available at 
the time of this study.  For a 3-phase breaker failure faults which identified instability, a single-line-to-
ground breaker failure faults were created with a conservative value for the fault admittance.  This fault 
was then simulated to determine if the instability still existed. 
 
In addition to the 2015 and 2022 scenarios, two sensitivities were performed on the 345 kV option; a 
sensitivity with Byron-Wayne 345 kV line removed and a sensitivity with the peaking plant J200 in-
service.  The Byron-Wayne Sensitivity included the 90 regional faults while the J200 sensitivity included a 
selection of 20 faults near the project point of interconnection and on select tie lines.  The J200 
sensitivity faults are listed in Table 4.3-3. 
 


1.2.2 Transient Stability Results 
 
Initial analysis of regional disturbance on the 2015 model prior to the addition of the thermal mitigation 
showed steady state voltage violations at the Arrowhead 230 kV, Arrowhead 345 kV, and Stone Lake 345 
kV buses.  Severe transient violations resulting in voltage collapse in the Arrowhead area occurred with 
the loss of the AS King-Eau Claire 345 kV line.  The voltage collapse was the result of excessive power 
flowing on the Arrowhead-Stone Lake 345 kV line.  With the addition of the North Lacrosse (Briggs 
Road)-North Madison 345 kV line, along with the capacitors required by the thermal analysis, this 
disturbance no longer caused instability.   
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However, the 2015 analysis of both the 161 kV and 345 kV capacitor options did identify the need for 
the fast switch capacitors at Briggs Road and Stone Lake.  This was required due to low voltages 
following the loss of the AS King-Eau Claire-Arpin 345 kV line.   
 
The 2022 analysis also identified slightly depressed voltages at Stone Lake following the loss of the AS 
King-Eau Claire-Arpin 345 kV line.  To mitigate this concern, the capacitors required in the thermal 
analysis at Stone Lake should be installed as fast switch as the existing capacitor.  There was no other 
mitigation necessary for the 2022 scenario. 
 
Several local disturbances for both the 2015 and 2022 scenarios caused system instability as well as 
tripping generators offline.  All disturbances which caused this instability were 3-phase breaker failures 
and were re-evaluated as single-line-to-ground breaker failures.  In all of the instances where the 3-
phase breaker failure caused instability, the single-line-to-ground breaker failures no longer caused 
instability or the generator to trip offline. 
 
Several disturbances local to G826 also caused this generator to trip offline.  It was determined that the 
Low Voltage Ride Through (LVRT) relay settings provided with the projects documentation was not 
adequate to allow the generator to ride through the disturbances.  To mitigate this, it was necessary to 
implement the alternative Zero Voltage Ride Through (ZVRT) settings which allow the monitored bus to 
drop below 0.15 pu.  This is necessary to meet the low voltage ride through requirements. 
 
The J200 sensitivities in both the 2015 and 2022 scenarios identified some voltage instability around the 
Antelope and Leland olds areas during the “ae3” and “ai3” disturbances.  This, however, is pre-existing 
and is not caused by the DPP generation so no mitigation is required.  The analysis also showed large 
power swings from the J200 following faults near the point of interconnection.  This is likely due to 
generic turbine data provided by the interconnection customer.  To mitigate this, the turbine model 
parameters should be tuned.  The remaining disturbances showed acceptable response. 
 
The Byron-Wayne removed sensitivities for both the 2015 and 2022 scenarios showed acceptable 
system response for all disturbances studied. 
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1.2.3 Transient Stability Mitigation 
The transient stability analysis in the 2015 scenario with identified the need for fast switch capacitors at 
the Briggs Road and Stone Lake buses to mitigate the low voltages following the loss of the King-Eau 
Claire-Arpin 345kV line.  In the 161 kV capacitor option, the thermal analysis identified the need for a 
1x75 MVAR shunt capacitor at the stone Lake 345 kV bus.  This capacitor would have to be installed as 
fast switch to support the voltage following the disturbance.  This cost is included in the thermal 
capacitor costs for this option.   
 
In order to mitigate the low voltages at Briggs Road, an additional 4x80 MVAR of fast switch shunt 
capacitors would need to be installed on the 161kV bus for both the 161 kV and 345 kV capacitor 
options.  Below is a list of the stability upgrade costs for the 2015 and 2022 scenarios. 
 


Table 1.2-1 : Stability Mitigation Cost Allocation 


 
161 kV Capacitor 


Option 
345 kV Capacitor 


Option 


Project 


2015 
Cost Per 
Project 


($M) 


2022 
Cost Per 
Project 


($M) 


2015 
Cost Per 
Project 


($M) 


2022 
Cost Per 
Project 


($M) 
G681 $0.09 $0.00 $0.13 $0.00 
G735 $0.29 $0.00 $0.42 $0.00 
G798 $0.09 $0.00 $0.14 $0.00 
G826 $0.45 $0.00 $0.73 $0.00 
G830 $0.19 $0.00 $0.43 $0.00 
G870 $0.39 $0.00 $0.56 $0.00 
G947 $0.08 $0.00 $0.12 $0.00 
H008 $0.00 $0.00 $0.00 $0.00 
H009 $0.07 $0.00 $0.07 $0.00 
H021 $0.09 $0.00 $0.13 $0.00 
H048 $0.12 $0.00 $0.23 $0.00 
H058 $0.11 $0.00 $0.21 $0.00 
H081 $0.44 $0.00 $0.76 $0.00 
H096 $0.04 $0.00 $0.04 $0.00 
J026 $0.09 $0.00 $0.09 $0.00 
J091 $0.10 $0.00 $0.14 $0.00 
J092 $0.00 $0.00 $0.00 $0.00 
J097 $0.00 $0.00 $0.00 $0.00 
J112 $0.00 $0.00 $0.00 $0.00 
J171 $0.00 $0.00 $0.00 $0.00 
J182 $0.47 $0.00 $0.60 $0.00 
J183 $0.35 $0.00 $0.60 $0.00 
J191 $0.07 $0.00 $0.11 $0.00 
J200 $0.00 $0.00 $0.00 $0.00 
R42 $0.21 $0.00 $0.34 $0.00 
R49 $0.00 $0.00 $0.00 $0.00 
R65 $0.06 $0.00 $0.10 $0.00 


 Total $3.77 $0.00 $5.92 $0.00 
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1.3 Voltage Stability Analysis 
Voltage stability analysis was performed for the Aug 2012 DPP System Impact Study due to the high 
flows on the Arrowhead-Stone Lake (A-SL) 345 kV line in the summer off-peak thermal and stability 
models.  The analysis was used to determine what the system operating limit (SOL) for the AS King-Eau 
Claire-Arpin (KEA) 345 kV line contingency. 
 
The voltage stability analysis identified a need for additional 2x40 MVAR capacitors at Arrowhead 230 kV 
and 2x75 MVAR capacitors Stone Lake 345 kV bus in order to mitigate the voltage stability issue being 
seen on the Arrowhead-Stone Lake 345 kV line. 
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2 Introduction 
 
The August 2012 West MISO DPP System Impact Study was performed under the direction of MISO by 
Excel Engineering, Inc.  The accuracy of the conclusions contained within this study is sensitive to the 
assumptions made with respect to other generation additions and transmission improvements being 
contemplated by other entities.  Changes in the assumptions of the timing of other generation additions 
or transmission improvements will affect this study’s conclusions. 
 
The purpose of this study was to evaluate the system impacts, determine the cause of any system or 
reliability limitations, and identify system upgrade requirements for the August 2012 DPP generation 
interconnection requests made in the West MISO region.  These interconnection requests total 2891.75 
MW of generation.  The complete project list is shown in Table 1.1-1 and Figure 1.1-2 shows a map of 
the projects locations. 
 
The system impact study includes the following evaluations: 
 


• A transient stability analysis to identify system instability or damping issues for given 
disturbances   


• A voltage stability analysis to identify system transfer limitations 
• Determination of any system improvements, including new facilities and upgrades, to mitigate 


identified stability limitations. 
• Cost allocations by project 


 
The findings and results of these analyses are discussed in the remaining sections. 
 
The system was evaluated on the basis of relevant bulk power system technical criteria, considering 
system intact, first-contingency (N-1), and relevant multiple–element contingencies (breaker failures 
and double-circuit lines).  The disturbances which were analyzed are shown in Table 4.3-1, Table 4.3-2, 
and Table 4.3-3 
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3 Study Assumptions and Methodology 
3.1 Study Assumptions 
The study is based on the analysis methods established by MISO for the AUG 2012 West MISO DPP 
Study.  Dynamic stability was evaluated using the Siemens Power Technologies Inc. PSS/E digital 
computer power flow program Version 32.1.2. 
 
The analysis described in this report is based on the “generation to generation” method of modeling 
new generation resources; consistent with MISO evaluation practice; no load scale-up was used in the 
modeling of the generation.  In all the analyses performed the injected power was sunk to the entire 
MISO footprint.  Below is a list of the areas which were used for the sink. 
 


Table 3.1-1 : Generation Sink 
Area Name Area #  Area Name Area # 


207 HE  600 XEL 
208 DEI  608 MP 
210 SIGE  613 SMMPA 
216 IPL  615 GRE 
217 NIPS  620 OTP 
218 METC  627 ALTW 
219 ITCT  633 MPW 
295 WEC  635 MEC 
314 BREC  661 MDU 
333 CWLD  680 DPC 
356 AMMO  694 ALTE 
357 AMIL  696 WPS 
360 CWLP  697 MGE 
361 SIPC  698 UPPC 


 
Any costs included in this report are based on 2012 planning level cost estimates with a +/- 30 % margin 
of error.   
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4 Transient Stability Analysis 
4.1 Purpose  
 
The study was performed on the 2015 Summer Off-peak (70% load) and 2022 Summer Off-peak (70% 
load) cases from the 2012 MTEP series of models.  These models represent the transmission system as it 
is presently anticipated to be configured in the year 2015 and 2022 respectively. 
 


4.2 Power Flow Model Development 
 
The models used for both the dynamic stability analysis and thermal analysis were derived from the 
same benchmark model.  These models are based off of the models used for the 2012 Transmission 
Access Planning (TAP) studies and were reviewed by the West Area DPP ad hoc group consisting of 
interconnection customers and transmission owners.  Below are the benchmark and final cases which 
were used for this analysis. 
 
Benchmark Cases 


• 2015 off peak model: “70-Post_Restudy_ TAP12_2015SH_08_20_2012.sav” 
• 2022 off peak model:  “69-Post_Restudy_TAP12_2022SH_08-20-2012.sav” 


Final Cases 
• 2015 off peak models 


o Pre DPP: “11_Pre-DPP-West-TAP12_2015SH.sav” 
o Post DPP 345 kV option: “11a-Post-DPP-West-TAP12_2015SH_NL-NM.sav” 
o Post DPP 161 kV Option: “11b-Post-DPP-West-TAP12_2015SH_NL-NM_RevCaps.sav” 
o Byron-Wayne Sensitivity: “11c-Post-DPP-West-TAP12_2015SH_NL-NM_Byr-WynRem.sav” 
o J200 Sensitivity: “11d-Post-DPP-West-TAP12_2015SH_NL-NM_J200.sav” 


• 2022 off peak models  
o Pre DPP: “10_Pre-DPP-West_TAP12_2022SH.sav” 
o Post DPP 345 kV option: “10a_Post-DPP-West_TAP12_2022SH.sav” 
o Post DPP 161 kV Option: “10b_Post-DPP-West_TAP12_2022SH_RevCaps.sav” 
o Byron-Wayne Sensitivity: “10c_Post-DPP-West_TAP12_2022SH_Byr-WynRem.sav” 
o J200 Sensitivity: “10d_Post-DPP-West_TAP12_2022SH_J200.sav” 


 
Initial simulations in the 2015 scenario showed a significant amount of movement in the plots after 15 
seconds.  It was determined that this was being caused by the Dorsey synchronous condensers which 
were not meeting their required reactive reserve margin.  In order to meet this margin, the Manitoba 
Hydro load and generation was scaled down while keeping the Manitoba Hydro export the same.  This 
reduced the demand reactive power demand at Dorsey and reduced the output of the synchronous 
condensers and eliminated the movement in the simulations. 
 
The models were developed as “high transfer models” with high wind dispatch and off-peak loads.  This 
scenario of high generation and low load typically provides for the worst case scenario when evaluating 
system stability for new generation on the system.  The tables below show the various generation 
export levels, and noteworthy transmission upgrades. 
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Table 4.2-1 : 2015 Export Levels  
 NDEX MHEX MWEX 


Export Level Post 
DPP(MW) 


2395* 1847 1829* 


 
Table 4.2-2 : 2022 Export Levels  


 NDEX MHEX MWEX 
Export Level Post 


DPP(MW) 
2100* 1848 1684* 


 
*NDEX and MWEX level shown includes only flows on the existing facility which presently define these 
export boundaries.  New CAPX and MVP facilities are not included.  These boundaries were allowed to 
float with the addition of the Pre August 2012 DPP generation, and generation associated with this 
study.  
 


Table 4.2-3 : Noteworthy transmission included in Study Cases 
2015 Summer Off-Peak 


o Approved MVP Projects: 
 Pleasant Prairie-Zion Energy Center 345 kV line 


o MTEP Appendix A Projects with In-Service date prior to 2015 
o CapX 2020 facilities: 
 Brookings Co.-Lyon Co.-Franklin-Helena-Lake Marion-Hampton Corner 345 kV line;  
 Bison-Alexandria-Quarry-Monticello 345 kV line; 
 Hampton Corner-North Rochester-Belvidere-North LaCrosse(Briggs Rd) 345 kV;  
 Wilton-Cass Lake-Boswell 230 kV; 


o RIGO facilities:  
 2nd Pleasant Valley 345/161 tx and Pleasant Valley-Byron 161 kV;  


o Hazleton-Salem 345 kV; 
o Leland Olds 250 MVA transformer replaced with a 500 MVA unit (BEPC) 
o Project G517 (150 MW) along with associated upgrades of new  Heron Lake-Cottonwood 


County-Dotson 161 kV and Dotson-West New Ulm 115 kV lines. 
2022 Summer Off-Peak 


o Approved MVP Projects: 
 Reynolds to Greentown 765 kV line 
 Ellendale-Big Stone South-Brookings 345 kV line 
 Pana-Mt. Zion-Kansas-Sugar Creek 345 kV line 
 Sidney to Rising 345 kV line 
 Pleasant Prairie-Zion Energy Center 345 kV line 
 Adair-Ottumwa 345 
 West Adair-Palmyra Tap 345 kV Line 
 Palmyra -Quincy-Meredosia-Ipava & Meredosia-Pawnee 345 kV Line 
 Pawnee to Pana-345 kV Line 
 Fargo-Oak Grove 345 kV Line 
 N LaCrosse-N Madison-Cardinal 345-kV 
 Reynolds to  E. Winnamac to Burr Oak to Hiple 345 kV 
 Lakefield Jct.-Winnebago-Winco-Burt area & Sheldon-Burt Area-Webster 345 kV line 
 Winco-Lime Creek-Emery-Blackhawk-Hazelton 345 kV line 
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o MTEP Appendix A Projects with In-Service date Prior to 2022 
o CapX 2020 facilities: 
 Brookings Co.-Lyon Co.-Franklin-Helena-Lake Marion-Hampton Corner 345 kV line;  
 Bison-Alexandria-Quarry-Monticello 345 kV line; 
 Hampton Corner-North Rochester-Belvidere-North LaCrosse(Briggs Rd) 345 kV;  
 Wilton-Cass Lake-Boswell 230 kV; 


o RIGO facilities:  
 2nd Pleasant Valley 345/161 tx and Pleasant Valley-Byron 161 kV;  


o Hazleton-Salem 345 kV; 
o Leland Olds 250 MVA transformer replaced with a 500 MVA unit (BEPC) 
o Project G517 (150 MW) along with associated upgrades of new Heron Lake-Cottonwood County-


Dotson 161 kV and Dotson-West New Ulm 115 kV lines. 
 


Table 4.2-4 : Preferred 161 kV Mitigation Option Included in Stability Models 
2015 Summer Off-Peak  


o North Lacrosse(Briggs Road)-North Madison 345 kV 
o 300 (6x50) MVAR Shunt Capacitors at Hazleton 161 kV 
o 200 (4x50) MVAR Shunt Capacitors at Adams 161 kV 
o 150(3x50) MVAR Shunt Capacitors at Salem 161 kV 
o 120 (3x40) MVAR Shunt Capacitors at Arrowhead 230 kV 
o 25 MVAR Shunt Capacitor at Butler 
o 12.5 MVAR Shunt Capacitor at Floyd 
o 50 MVAR Shunt Capacitor at S39 
o 89 MVAR Shunt Capacitor at Eau Claire 
o 20 MVAR Shunt Capacitor at St. Croix 
o 10 MVAR Shunt Capacitor at Blackhawk 69 kV 
o 75 MVAR Shunt Capacitor at Stone Lake 345 kV 


2022 Summer Off-Peak  
o 300 (6x50) MVAR Shunt Capacitors at Hazleton 161 kV 
o 125 (4x50) MVAR Shunt Capacitors at Adams 161 kV 
o 150(3x50) MVAR Shunt Capacitors at Salem 161 kV 
o 225 (3x75) MVAR Shunt Capacitors at Dubuque Co 345 kV 
o 160 (4x40) MVAR Shunt Capacitors at Arrowhead 230 kV 
o 250 (5x50) MVAR Shunt Capacitors at Emery 161 kV 
o 80 (2x40) MVAR Shunt Capacitor at Arnold 161 kV 
o 150 (2x75) MVAR Shunt Capacitors at Stone Lake 345 kV 


 
Table 4.2-5 : Alternative 345 kV Option Mitigation Included in Stability Models 


2015 Summer Off-Peak  
o North Lacrosse(Briggs Road)-North Madison 345 kV 
o 150 MVAR Shunt Capacitors at Hazleton 345 kV 
o 150 MVAR Shunt Capacitors at Arpon 345 kV 
o 150 MVAR Shunt Capacitors at Adams 345 kV 
o 150 MVAR Shunt Capacitors at Salem 345 kV 
o 175 MVAR Shunt Capacitors at Arrowhead 230 kV 
o 150 MVAR Shunt Capacitors at Mitchel County 345 kV 
o 150 MVAR Shunt Capacitors at Eau Claire 345 kV 
o 150 MVAR Shunt Capacitors at Sub 91 345 kV (Quad Cities) 
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2022 Summer Off-Peak  
o 150 MVAR Shunt Capacitors at Hazleton 345 kV 
o 150 MVAR Shunt Capacitors at Salem 345 kV 
o 175 MVAR Shunt Capacitors at Arrowhead 230 kV 
o 150 MVAR Shunt Capacitors at Mitchel County 345 kV 
o 150 MVAR Shunt Capacitors at Eau Claire 345 kV 
o 150 MVAR Shunt Capacitors at Blackhawk 345 kV 
o 300 MVAR Shunt Capacitors at Dubuque Co 345 kV 
o 150 MVAR Shunt Capacitors at Emery 345 kV 
o 110 MVAR Shunt Capacitors at Stone Lake 345 kV 


 


4.2.2 Prior Queued Interconnection Projects 
 
Interconnection projects in and around the study area from the Manitoba Hydro, MISO, WAPA IS and 
Minnkota generator interconnection queues were included in the study cases.   


4.2.3 Dynamic Stability Model (Snapshot) Development 
 
The starting point for the 2015 and 2022 dynamic stability snapshots was the 2017 dynamic data 
provided by MISO.  This dynamics data was taken from two cases in the ERAG MMWG 2011 series 
Dynamics Package - the 2017 Spring Light Load (2017SLL) and 2017 Summer (2017SUM).  The data was 
then merged with the MTEP12 2015 and 2022 Summer Off-Peak powerflow cases developed through 
the MTEP process and reviewed by stakeholders and transmission owners.  The scope of work in this 
analysis did not include verification of the accuracy of existing generation or prior-queued generation 
turbine model accuracy.  As is the case for all power system modeling, results are subject to change if 
the assumptions or configurations are revised.   
 
The following generator models were used for the DPP Projects for this analysis: 
 


Table 4.2-6 : Generator Models Used 
MISO 
Project 
Number 


Max Net 
Injection 
(MW) 


Fuel Turbine 
Machine 
Model 
used 


.obj file 


G681 44 Wind Vestas V90 1.8 MW VWCOR4 VestasWT_7_5_0_PSSE32.lib 
G735 200 Wind 2.5 MW Clipper C-96 CWLGN1  CWL_20_320_IVF111.obj 
G798 150 Wind GE 1.6 MW XLE ESS GEWTG1 gewt_p32_v600.lib 
G826 200 Wind GE 1.85 MW GEWTG1 gewt_p32_v600.lib 
G830 99 Wind Vestas V100 1.8 MW VWCOR4 VestasWT_7_5_0_PSSE32.lib 
G870 201 Wind Vestas V82 1.65 MW VWCOR2 VestasWT_7_4_4_PSSE32.lib 
G947 99 Wind Vestas V82 1.65 MW VWCOR2 VestasWT_7_4_4_PSSE32.lib 
H008 36 Wind Nordex N100 2.5 MW NX00CD NX00CD_V1-1_r32.OBJ 
H009 150 Wind Siemens SWT108 2.3 MW SWTVD4 SWTVD4_Model_PSSE_Ver_32.obj 
H021 138.6 Wind Siemens SWT108 2.3 MW SWTVD4 SWTVD4_Model_PSSE_Ver_32.obj 
H048 50 Wind Suzlon S97 2.1 MW S_DFIG S_DFIGWT3_V103_01_S97_60HZ.obj 
H058 45 Wind Suzlon S97 2.1 MW S_DFIG S_DFIGWT3_V103_01_S97_60HZ.obj 
H081 201 Wind GE 1.6 MW XLE ESS GEWTG1 gewt_p32_v600.lib 
H096 50 Wind Nordex N100 2.5 MW NX00CD NX00CD_V1-1_r32.OBJ 
J026 50 Wind GE 1.5 MW GEWTG1 gewt_p32_v600.lib 
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MISO 
Project 
Number 


Max Net 
Injection 
(MW) 


Fuel Turbine 
Machine 
Model 
used 


.obj file 


J091 66 Wind GE 1.5 MW XLE GEWTG1 gewt_p32_v600.lib 
J092 20 Wind Siemens SWT101 2.3 MW SWTVD4 SWTVD4_Model_PSSE_Ver_32.obj 
J097 200 Wind GE 1.5 MW GEWTG1 gewt_p32_v600.lib 
J112 4.95 Wind Clipper Liberty  CWLGN1  CWL_20_320_IVF111.obj 
J171 7 Biomass GENROU GENROU - 
J182 150 Wind GE 1.6 MW XLE ESS GEWTG1 gewt_p32_v600.lib 
J183 200 Wind GE 1.6 MW XLE ESS GEWTG1 gewt_p32_v600.lib 
J191 101.2 Wind Siemens SWT108 2.3 MW SWTVD4 SWTVD4_Model_PSSE_Ver_32.obj 
J200 75 Gas 7A6 GTG GENROU - 
R42 250 Wind GE 1.5 MW GEWTG1 gewt_p32_v600.lib 
R49 12 Wind Siemens SWT101 2.3 MW SWTVD4 SWTVD4_Model_PSSE_Ver_32.obj 
R65 92 Wind Siemens SWT101 2.3 MW SWTVD4 SWTVD4_Model_PSSE_Ver_32.obj 


 
Other significant changes made to the dynamic data are shown below.  


• Updated Manatoba Hydro DC line model for new Riel tap on 500 kV Dorsey-Roseau line. This 
was required for proper DC runback operation 


• Added generic models for generators missing models 
• Updated Square Butte DC Model to “sqbutn-ver04.flx” from “sqbutn-ver03.flx” 


 
The system dynamic model was studied under steady state condition to make sure that when no 
disturbance was applied the monitored quantities would not vary from their steady state value more 
than approximately 10%, consistent with MAPP dynamic stability criteria.  A 20 second steady state run 
was performed to verify correct steady state run under pre-disturbance conditions.   
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4.3 Faults Studied 
Transient performance of the transmission system was evaluated under various regional and local disturbances.  Approximately 90 regional 
disturbances and 114 local disturbances were chosen.  These included faults in ND, SD, MN, IA, and WI.  Faults on the CAPX2020 and MVP 
facilities were also included in the regional faults.  Approximately two 3-phase faults and two 3 phase breaker failures local to each DPP 
interconnection projects were created and tested.   
 
The 3 Phase breaker failure faults were used to provide conservative results in the lieu of single line to grout breaker failure (SLGBF) faults 
because single line to ground fault admittance information was not readily available at the time of this study.  Where the 3 phase breaker failure 
faults indicated instability, a Single Line to Ground Breaker Failure faults was created with a conservative value for the fault admittance.  This 
fault was then simulated to determine if the instability still existed. 
 


Table 4.3-1 : Regional Faults 


Area 
NERC 
Category Disturbance Name Description 


atc b2 0541_w_atc__b2__cmvp_zione_rp_pls_pr1__fr 3ph fault; generic clearing; on ZIONE_RP - PLS PR1; at ZIONE_RP 345 
gre c4 0682_w_gre__c4__ei2_coalcreek CU HVDC bipole @ 10 cycles; Coal Creek Gen #1 & #2 @ 17 cycles 
gre c7 0689_w_gre__c7__eq1_coalcreek SLGBF Coal Creek 230 kV; clear CU HVDC #1; Coal Creek Gen #2 
itcm b2 0703_w_itcm_b2__arnold_hazleton 3ph fault at Arnold 345 kV bus with normal clearing on Arnold-Hazleton 345 kV line 
itcm b2 0704_w_itcm_b2__cmvp_3pts_____limeck___fr 3ph fault; generic clearing; on 3PTS - LIMECK; at 3PTS 345 
itcm b2 0706_w_itcm_b2__cmvp_emery____blackhaw_fr 3ph fault; generic clearing; on EMERY - BLACKHAWK; at EMERY 345 
itcm b2 0708_w_itcm_b2__cmvp_hazlton3_blackhaw_fr 3ph fault; generic clearing; on HAZLTON3 - BLACKHAWK; at HAZLTON3 345 
itcm b2 0710_w_itcm_b2__cmvp_lakefld3_winnebag_fr 3ph fault; generic clearing; on LAKEFLD3 - WINNEBAGO; at LAKEFLD3 345 
itcm b2 0712_w_itcm_b2__cmvp_limeck___emery____fr 3ph fault; generic clearing; on LIMECK - EMERY; at LIMECK 345 
itcm b2 0714_w_itcm_b2__cmvp_winnebag_3pts_____fr 3ph fault; generic clearing; on WINNEBAGO - 3PTS; at WINNEBAGO 345 
itcm b2 0716_w_itcm_b2__mont_bond 3ph fault at Montezuma 345 kV bus with normal clearing on Montezuma-Bondurant 345 kV line 
itcm c7 0717_w_itcm_c7__arn_haz_bk0710 SLG fault on Arnold-Hazleton 345 kV w/ failed Arnold brkr 0710.  dly clr Morgan Valley-Arnold 


345 kV, Arnold 345/161 kV 
itcm c8 0720_w_itcm_c8__arnold_morgan_valley_bk2820 SLG fault on Arnold-Morgan valley 345 kV w/ failed brkr 2820.  delayed clearing on Arnold 


345/161 kV 
itcm c8 0726_w_itcm_c8__emery_lime_ck_bk5346 SLG fault on Emery-Lime Creek 161 kV 1 with failed Emery Breaker 5346.  delayed clearing on 


Emery 161/69 kV  
itcm c8 0730_w_itcm_c8__lime_ck_barton_bk032 near g735. SLG fault on Lime Ck-Barton 161 kV with failed Lime Ck bkr 032. dly clr on lime ck 161 


kV bus 2 
itcm c8 0735_w_itcm_c8__sb_gct_near_631157_g172_g1 SLG fault near 631157 g172_g1 on the Adams 3-gre-pl vlly3 line; trip at 4 cycle; stuck brkr; 


generic clearing at 16 cycle 
itcm d7 0750_w_itcm_d7__arnold_common_row SLG fault on Arnold 345 kV with normal clearing. loss of all Arnold circuits on common row 
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Area 
NERC 
Category Disturbance Name Description 


mec b2 0752_w_mec__b2__cmvp_burt_____winnco-w_fr 3ph fault; generic clearing; on WZ_IA-J - 3PTS; at WZ_IA-J 345 
mec b2 0754_w_mec__b2__cmvp_sheldon__burt_____fr 3ph fault; generic clearing; on SHELDON 3 - WZ_IA-F; at SHELDON 3 345 
mec b2 0756_w_mec__b2__cmvp_webster__burt_____fr 3ph fault; generic clearing; on WEBSTER3 - WZ_IA-J; at WEBSTER3 345 
mec c3 0758_w_mec__c3__ia-gd-1c3_at_gdmec-se_polk 3ph fault at Gdmec on Gdmec-SE Polk 345 kV line; prior  outage of Bondurant-Sycamore 345 kV 


line 
mec c3 0759_w_mec__c3__ia-lgs-1c3_at_louisa_subt 3ph fault at Louisa on LGS-Sub T 345 kV line;           drop LGS-Sub T-Hills prior outage of Louisa-


Oak Grove 345 kV line 
mec c3 0760_w_mec__c3__ia-n4-1c3_at_raun-sioux_city 3ph fault at Raun on Raun-Sioux City 345 kV line; prior outage of Sheldon-Lakefield 345 kV line 
mec c3 0761_w_mec__c3__ia-n4-2c3_at_raun-ft_calhoun 3ph fault at Raun on Raun-ft. Calhoun 345 kV line;      prior outage of Raun-Hoskins 345 kV line 
mec c3 0762_w_mec__c3__ia-ws4-1c3_at_cbec-fallow 3ph fault at CBEC on CBEC-fallow 345 kV line;           prior outage of rolling hills-Madison City 345 


kV line 
mec c3 0763_w_mec__c3__ia-ws4-2c3_at_cbec-fallow 3ph fault at CBEC on CBEC-fallow 345 kV line; prior outage  of cbec-s3456 345 kV line 
mec c8 0764_w_mec__c8__ia-gd-1d_at_se_polk SLG fault at SE Polk on high side of 345-161 kV xfmr stuck  brkr 901, dly clr; prior outage of 


Sycamore-Bondurant 
mec c8 0765_w_mec__c8__ia-lgs-1c8_at_louisa-subt SLG fault at Louisa-sub t 345 kV line; stuck brkr, clear Louisa-Sub  T-Hills, Louisa-Oak Grove, Sub 


T-Palmyra tap 
mec c8 0766_w_mec__c8__ia-n2-1c8_at_neal-raun SLG fault at Neal 345 kV, clear Neal-Raun at 5 cycles, clear fault and trip Neal Unit 1 and 161-69 


kV Xfmr at 16.5 cycles 
mec c8 0767_w_mec__c8__ia-n4-1d_at_raun-lakefield SLG fault at Raun on Raun-Lakefield, stuck brkr; clear Raun-Lehigh; prior outage of Raun-Sioux 


City 345 kV 
mec c8 0768_w_mec__c8__ia-ws4-1d_at_cbec-s3456 SLG fault at CBEC on CBEC-S3456, stk brkr, delayed clearing; prior outage of CBEC-fallow 345 kV 


line 
mec c8 0769_w_mec__c8__sb_gct_near_635016_atchsn2w SLG fault near 635016 Atchsn2w on the Grimes 3-Boonvile line; trip at 4 cycle; stuck brkr; generic 


clearing at 16 cycle 
mec c8 0770_w_mec__c8__sb_gct_near_635023_cbluf33g SLG fault near 635023 cbluf33g on the Council Bluffs-Indian Ck line; trip at 4 cycle; stuck brkr; 


generic clearing at 13.5 cycle 
mec c8 0771_w_mec__c8__sb_gct_near_635213_neal_3g SLG fault near 635213 Neal 3g on the Raun 3-S3451 3 line; trip at 4 cycle; stuck brkr; generic 


clearing at 13.5 cycle 
mec c8 0772_w_mec__c8__sb_gct_near_636641_louis31g SLG fault near 636641 Louis31g on the Oak Grove-Louisa line; trip at 4 cycle; stuck brkr; generic 


clearing at 13.5 cycle 
mh b2 0784_w_mh___b2__em3_letellier 3ph Letellier 230 kV; clear Letellier - Drayton 230 kV line 
mp b2 0800_w_mp___b2__fds_sqbutte 3 ph flt at square butte 230 on Stanton line  clr Square Butte end at 4 cy, Stanton end at 5 cy 
mp b2 0801_w_mp___b2__rx3_at_boswell-blackberry 3ph 4 cycle fault at Boswell 230 kV; clear the Boswell-Blackberry 230 kV line 1 
mp b2 0803_w_mp___b2__yb3_at_arrowhead-stonelk 3ph fault at Arrowhead 345 kV, clear the Arrowhead-Stone Lake 345 kV line 
mp c7 0807_w_mp___c7__rxs_at_boswell-blackberry SLG fault at Boswell 230 kV on Boswell-Blackberry 230 kV line 1; Boswell brkr 83l stuck, clear by 


tripping line 
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Area 
NERC 
Category Disturbance Name Description 


mp c7 0808_w_mp___c7__rys_at_boswell-blackberry SLG fault at Boswell 230 kV on Boswell-Blackberry 230 kV ckt 2; Boswell brkr 95l stuck, clear by 
tripping faulted line 


mp c7 0809_w_mp___c7__rzs_at_boswell-shannon SLG fault at Boswell 230 kV on Boswell-Shannon ckt 1; Boswell brkr 94l stuck, clear by tripping 
faulted line 


mp c8 0810_w_mp___c8__yas_at_arrowhead SLG fault at Arrowhead 230 kV on ahd-gdp ckt 1; ahd brkr stuck, clear by tripping ahd-gdp bus 
section 


mp c8 0811_w_mp___c8__ybs_at_weston 3ph fault applied at Weston 345 kV, trip Weston-Rocky Run 345, SLG remains until Weston t1 is 
tripped 


otp b2 0820_w_otp__b2__cb3_casslake 3ph Cass Lake 230 kV; clear Boswell - Cass Lake 230 kV 
otp b2 0821_w_otp__b2__cw3_casslake 3ph Cass Lake 340 kV; clear Cass Lake - Wilton 230 kV 
otp b2 0822_w_otp__b2__eb3_center 3ph center 345 kV; clear Center - Jamestown 345 kV line 
otp b2 0823_w_otp__b2__ec3_center 3ph Center 230 kV; clear Center - Heskett 230 kV line 
otp b2 0824_w_otp__b2__el3_center 3ph center 230 kV; clear Center-Square Butte 230 kV line 
otp b2 0825_w_otp__b2__evs_sqbutte_dc 3ph Square Butte DC P1; clear Square Butte DC Pole #1; Ramp Square Butte Pole 2 > 1100 Amps 
otp c7 0827_w_otp__c7__ems_drayton SLGBF Drayton 230 kV; clear Letellier - Drayton 230 kV line; breaker 42 stuck, Prairie-Drayton 230 


kV line 
otp c7 0828_w_otp__c7__fbs_fieldonbyp Fieldon bypass; clear bypass Fieldon capacitor without a fault 
otp c7 0829_w_otp__c7__fd1_sqbutte SLGBF Square Butte 230 kV; clear Square Butte end fault line; breaker 18 stuck, trip Square 


Butte-Stanton 230 at 11 cycles, ac feed to pole 2, pole 1 restart at 17 cycles 
otp c7 0830_w_otp__c7__fd4_sqbutte SLGBF square butte 230 kV; clear Square Butte end fault line; breaker 17 stuck, trip Square Butte-


Stanton 230kv, both dc poles restart at 17 cycles 
xel b2 0857_w_xel__b2__cmvp_brkngco3_lyon_co__fr 3ph fault; generic clearing; on BRKNGCO3 - LYON CO 3; at BRKNGCO3 345 
xel b2 0859_w_xel__b2__cmvp_cedar_mt_helena_3_fr 3ph fault; generic clearing; on CEDAR MTN3 - HELENA 3; at CEDAR MTN3 345 
xel b2 0861_w_xel__b2__cmvp_frankln7_cedar_mt_fr 3ph fault; generic clearing; on FRANKLN7 - CEDAR MTN7; at FRANKLN7 115 
xel b2 0863_w_xel__b2__cmvp_hazel_ck_minvalt4_fr 3ph fault; generic clearing; on HAZEL CK4 - MINVALT4; at HAZEL CK4 230 
xel b2 0865_w_xel__b2__cmvp_helena_3_lkmarion_fr 3ph fault; generic clearing; on HELENA 3 - LKMARION3; at HELENA 3 345 
xel b2 0867_w_xel__b2__cmvp_hmpt_cnr_lkmarion_fr 3ph fault; generic clearing; on HMPT CNR3 - LKMARION3; at HMPT CNR3 345 
xel b2 0869_w_xel__b2__cmvp_lyon_co__cedar_mt_fr 3ph fault; generic clearing; on LYON CO 3 - CEDAR MTN3; at LYON CO 3 345 
xel b2 0871_w_xel__b2__cmvp_lyon_co__hazel_ck_fr 3ph fault; generic clearing; on LYON CO 3 - HAZEL CK3; at LYON CO 3 345 
xel b2 0874_w_xel__b2__fa3_alexandria 3ph Alexandria SS 345 kV; clear Alexandria SS - Maple River 345 kV 
xel b2 0875_w_xel__b2__fh3_franklin 3ph Franklin 345; clear Franklin - Helena SS 345 kV dbl ckts 
xel b2 0879_w_xel__b2__hn3_hamptoncorner 3ph Hampton Corner 345; clear Hampton Corner - North Rochester 345 kV 
xel b2 0883_w_xel__b2__lgs_lakefieldgen 3ph Lakefield Gen 345 kV; clear Lakefield Gen-Lakefield Jct. 345 kV, bypass Fieldon series 


compensator, trip Lakefield Jct.- Nobles 345 at 6 cycles 
xel b2 0885_w_xel__b2__ljs_lakefieldjct 3ph Lakefield Jct. 345 kV; clear Lakefield gen-Lakefield Jct. 345 kV, bypass Fieldon series 


compensator, trip Lakefield jct.- Nobles 345 at 6 cycles 
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Area 
NERC 
Category Disturbance Name Description 


xel b2 0886_w_xel__b2__lnz_lakefieldjct 3ph Lakefield Jct. 345 kV; clear Lakefield Jct.- Nobles 345 kV 
xel b2 0887_w_xel__b2__nlz_nobles 3ph Nobles 345 kV; clear Nobles - Lakefield jct. 345 kV 
xel b2 0889_w_xel__b2__pas_forbes SLGBF Forbes 500 kV; clear Forbes - Dorsey 500 kV line; Forbes-Chisago Co 
xel b2 0890_w_xel__b2__pc3_at_king-eauclaire 3ph fault on King–Eau Claire line, cross trip Eau Claire-Arpin 
xel b2 0891_w_xel__b2__pct_king trip king 345 kV; clear King - Eau Claire 345 kV line 
xel b2 0893_w_xel__b2__pyt_prarieisland trip Prairie Island 345 kV; clear Prairie Island - North Rochester 345 kV line 
xel b2 0897_w_xel__b2__sns_splitrock 3ph split rock 345 kV; clear split rock - Nobles 345 kV 
xel b2 0898_w_xel__b2__sss_splitrock SLGBF split rock 345 kV; clear Split Rock - Sioux City 345 kV; Split Rock breaker stuck, trip Split 


Rock- Nobles 345 kV 
xel b2 0899_w_xel__b2__ssz_splitrock 3ph Split Rock 345 kV; clear Split Rock - Sioux City 345 kV 
xel b2 0900_w_xel__b2__vts_lakefieldgen 3ph Lakefield gen 345 kV; clear Wilmarth-Fieldon 345 kV, bypass Fieldon series cap 
xel b2 0901_w_xel__b2__wds_lakefieldgen 3ph at Wilmarth 345 kV; clear Wilmarth-Fieldon; trip Lakefield Gen & Lakefield Jct-Wilmarth/- 


Nobles; close Fieldon bypass 
xel c7 0915_w_xel__c7__lns_lakefieldjct SLGBF Lakefield Jct 345 kV; clear Lakefield Jct.-Nobles 345 kV; Lakefield Jct. breaker stuck, 


Lakefield Jct. 345/161 tx 2 trip 
xel c7 0916_w_xel__c7__mqs SLGBF Sherco 345 kV, clear Sherco Unit 3 at 4 cycles, clear Sherco-Benton Co at 9 cycles 
xel c7 0917_w_xel__c7__mts SLGBF Monticello 345 kV, clear Monticello-Elm Creek 345 kV at 5 cycles, clear Monticello bus at 9 


cycles 
xel c7 0918_w_xel__c7__nls_nobles SLGBF Nobles 345 kV; clear Nobles - Lakefield jct. 345 kV; Nobles breaker stuck, trip Nobles 


345/115 tx 1 
xel c7 0919_w_xel__c7__pcs SLGBF King 345 kV, clear King-Eau Claire-Arpin at 4 cycles, clear King-Chisago Co at 14 cycles. 
xel c7 0925_w_xel__c7__wts_wilmarth SLG at Wilmarth 345 kV; clear Wilmarth-Fieldon; trip Lakefield Gen & Lakefield Jct-Wilmarth/- 


Nobles; close Fieldon bps; trip mec sat at 10c 
xel d12 0931_w_xel__d12_mad_dorsey 3ph Dorsey 500 kV; clear Dorsey - Forbes 500 kV line 
xel d12 0932_w_xel__d12_nad_forbes 3ph Forbes 500 kV; clear Forbes - Dorsey 500 kV line; 100% dc reduction 
otp b2 0979_x_otp_b2__aw3_alexandria 3ph Alexandria SS 345 kV; clear Waite Park - Alexandria SS 345 kV 
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Table 4.3-2 : Local Faults Studied 
 


Project(s) Disturbance Name Description 
G681 G681_3PH_Hayward-Adams_161 3PH fault at Hayward 161 kV on Adams 161 kV line 6 cycle 
G681 G681_3PH_Hayward-Austin_161 3PH fault at Hayward 161 kV on N Austin 161 kV line 6 cycle 


G681 G681_3PH_Hayward-Austin_161_672BF 


3PH fault at Hayward 161 kV on N.Austin 161 kV line, trip Hayward-N.Austin 161 kV at 6 cycles; 
delayed clearing of Hayward 161/69 kV West tx #2 (40/75 MVA) and Hayward-Glenworth 161 kV 
at 18 cycles due to breaker 672 stuck 


G681 G681_3PH_Winnebago-BlueEarth_161_796BF 


3PH fault at Winnebago 161 kV on Blue Earth-South Bend 161 kV , trip Winnebago-Blue Earth-
South Bend 161 kV at 6 cycles; delayed clearing of Winnebago-Rutland 161 kV and Winnebago 
161/69 kV LTC tx (40/75 MVA) at 18 cycles due to breaker 796 stuck 


G735 G735_3PH_Lime_Creek-Emery_161 3PH fault at Lime Creek 161 kV on Emery 161 kV ckt #2 line 6 cycle 


G735 G735_3PH_Lime_Creek-Emery_161_0120BF 


3PH fault at Lime Creek 161 kV on Emery 161 kV ckt #2 line, trip Lime Creek-Emery #2 at 6 
cycles; delayed clearing of Lime Creek 161/69 kV Tx (40/67 MVA) and Lime Creek-Barton 161 kV 
line at 18 cycles due to breaker 0120 stuck 


G735 G735_3PH_Worth_Co-Glenworth_161 3PH fault at Worth Co 161 kV on Glenworth 161 kV line 6 cycle 


G735 G735_3PH_Worth_Co-Glenworth_161_5710BF 


SLG fault at Worth Co 161 kV on Glenworth 161 kV line, trip Worth Co-Glenworth 161 kV at 6 
cycles; delayed clearing of Glenworth-Hayward 161 kV at 18 cycles due to Glenworth 05710 
stuck breaker 


G798 G798_3PH_Timber_Creek-Marshalltown_West_161 
3PH fault at Timber Creek 161 kV on the Marshalltown West 161 kV line, Trip Timber Creek-
Marshalltown West 161 kV 6 cycle 


G798 
G798_3PH_Timber_Creek-
Marshalltown_West_161_6090BF 


3PH fault at Timber Creek 161 kV on the Marshalltown West 161 kV line, Trip Timber Creek-
Marshalltown West 161 kV at 6 cycles; delayed clearning of Timber Creek-Marshalltown and 
Timber Creek 161/34.5 kV tx at 18 cycles due to Timber Creek breaker 6090 stuck  


G798 G798_3PH_Fernald-Story_County_161 
3PH fault at Fernald 161 kV on Story County 161 kV line, Trip Fernald-Story County 161 kV 6 
cycle 


G798 G798_3PH_Fernald-Story_County_161_5090BF 
3PH fault at Fernald 161 kV on Story County 161 kV line, Trip Fernald-Story County 161 kV at 6 
cycles; delayed clearing of Fernald 161/115 kV tx at 18 cycles due to Fernald breaker 5090 stuck 


G826 G826_3PH_Lakefiled-Lakefield_Gen_345 
3PH fault at Lakefiled 345 kV on Lakefield Gen 345 kV line, Trip Lakefield-Lakefield Gen 345 kV 
line 4 cycle 


G826 G826_3PH_Lakefiled_Gen-G826_345 
3PH fault at Lakefiled Gen 345 kV on G826 345 kV line, Trip Lakefield Gen-G826 345 kV line 4 
cycle 


G826 G826_3PH_Wilmarth-G826_345 3PH fault at Wilmarth 345 kV, trip Wilmarth-Fieldon-G826 345 kV 4 cycle 


G826 G826_3PH_LakefiledGen_Wilmarth_TripGen 


3PH fault at Lakefiled Gen 345 kV, Trip Wilmarth-Fieldon 345 kV, all Lakefiled Generation, Trip 
G826, Close Fieldon Bypass and Wilmarth-Lakefiled Jct 345 kV line at 4 cycles; delayed trip of 
Lakefiled Jct-Nobles 345 kV and Mankato Energy Center Steam turbine at 7 cycles 


G830 G830_3PH_McHenry_tx_115 3PH fault at McHenry 115 kV side of the McHenry 230-115-12.5 kV xfmr, trip McHenry 230-115-
12.5 xfmr 6 cycle 


G830 G830_3PH_McHenry-Velva_Tap_115 3PH fault at McHenry on the Velva Tap 115 kV line, trip McHenry-Velva Tap-Souris 6 cycle 







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


20 


Project(s) Disturbance Name Description 
G830 G830_3PH_McHenry-Voltair_115 3PH fault at McHenry on the Voltaire 115 kV line, trip McHenry – Voltaire 6 cycle 


G830 G830_3PH_McHenry_tx_115_Delay_Clear 3PH fault at McHenry 115 kV side of the McHenry 230-115-12.5 kV xfmr with delayed clearing. 
Trip McHenry 230-115-12.5 xfmr at 6 cycle; delayed clearing of fault at 20 cycle 


G830 G830_3PH_McHenry-Velva_Tap_115_Delay_Clear 3PH fault at McHenry on the Velva Tap 115 kV line with delayed clearing. Trip McHenry-Velva 
Tap-Souris at 6 cycle; delayed clearing of fault at 20 cycle 


G830 G830_3PH_McHenry-Voltair_115_Delay_Clear 3PH fault at McHenry on the Voltaire 115 kV line with delayed clearing. Trip McHenry - Voltaire 
at 6 cycle; delayed clearing of fault at 20 cycle 


G870 G870_3PH_Winnebago-G870_Tap_161 3PH fault at Winnebago 161 kV on Freeborn(G870) line, trip Winnebago-Freeborn(G870) 161 kV 
line 6 cycle 


G870 G870_3PH_Winnebago-G870_Tap_161_798BF 
3PH fault at Winnebago 161 kV on Freeborn(G870) 161 kV line; trip Winnebago-Freeborn(G870) 
161 kV line; Delayed clearing at 18 cycles of Winnebago-Winnco and Winnebago 161/69 kV tx#2 
due to Winnebago 798 stuck breaker 


G870 G870_3PH_Hayward-Glenworth_161 3PH fault at Hayward 25 161 161 kV on Glenworth 161 kV line, trip Hayward-Glenworth 161 kV 
line cycle 


G870 G870_3PH_Hayward-Glenworth_161_661BF 3PH fault at Hayward 25 161 161 kV on Glenworth 161 kV line, trip Hayward-Glenworth 161 kV 
line; delayed clearing at 18 cycles of Hayward 161/69 kV tx#2 due to Hayward 661 stuck breaker 


G947 G947_3PH_Nuthatch-Franlin_161 3PH fault at Nuthatch 161  kV on Franklin 161 kV line, Trip Nuthatch-Franklin 161 kV line 6 cycle 


G947) G947_3PH_Nuthatch-Franlin_161_9920BF 3PH fault at Nuthatch 161  kV on Franklin 161 kV line, Trip Nuthatch-Franklin 161 kV line; 
delayed clearing of Franklin 161 kV Bus at 18 cycles due to Franklin 9920 breaker failure 


G947 G947_3PH_Nuthatch-Iowa_Falls_161 3PH fault at Nuthatch 161  kV on Iowa Falls 161 kV line, Trip Nuthatch-Iowa Falls 161 kV line 6 
cycle 


G947 G947_3PH_Marshalltown-Wellsburg_161 3PH fault at Marshalltown 161  kV on Wellsburg 161 kV line, Trip Marshalltown-Wellsburg 161 
kV line 6 cycle 


H008 H008_3PH_Windsor-Hazelton_161 3PH fault at Windsor 161 kV on Hazelton 161 kV line, Trip Windsor-Hazelton 161 kV 6 cycle 
H008 H008_3PH_Windsor-Postville_161 3PH fault at Windsor 161 kV on Postville 161 kV line, Trip Windsor-Postville 161 kV 6 cycle 
H008 H008_3PH_Windsor-West_Union_69 3PH fault at Windsor 69 kV on West Uniton 69 kV line, Trip Windsor-West Uniton 69 kV 6 cycle 


H008 H008_3PH_Tripoli-Oelwein_69 3PH fault at Tripoli 69 kV on Readlyn-Oran-Fairbank-Oelwein 69 kV line, trip Tripoli-Readlyn-
Oran-Fairbank-Oelwein 69 kV line 8 cycle 


H008 H008_3PH_Windsor-West_Union_69_455BF 3PH fault at Windsor 69 kV on West Uniton 69 kV line, Trip Windsor-West Uniton 69 kV line; 
Delayed clearing of 24 cycles of Windsor 69 kV bus due to Windsor 455 stuck breaker 


H008 H008_Oewein-Tripolie_69_952BF 
3PH fault at Oelwein 69 kV on Fairbank-Oran-Readlyn-Tripoli 69 kV line, Trip Oelwein-Fairbank-
Oran-Readlyn-Tripoli; delayed clearing of 24 cycles of Oelwein 69 kV bus due to Oelwein 952 
stuck breaker 


H009 H009_3PH_Traer-Abbott_161 3PH fault at Traer 161 kV on Abbott 161 kV line, trip Traer-Abbott 161 kV line, Traer-Dysart 161 
kV line and Traer 161/69 kV tx 6 cycle 


H009 H009_3PH_Dysart-Vinton_161 3PH fault at Dysart 161 kV on Vinton 161 kV line, trip Dysart-Vinton 161 kV line 6 cycle 
H009 H009_3PH_Dysart-Washburn_161 3PH fault at Dysart 161 kV on Washburn 161 kV line, trip Dysart-Washburn 161 kV line 6 cycle 
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Project(s) Disturbance Name Description 


H009 H009_3PH_Marshalltown-Abbott_161 3PH fault at Marshalltown 161 kV on Abbott 161 kV line, trip Marshalltown-Abbott 161 kV line 6 
cycle 


H009 H009_3PH_Marshalltown-Abbott_161_6950BF 
3PH fault at Marshalltown 161 kV on Abbott 161 kV line, trip Marshalltown-Abbott 161 kV line; 
delayed clearing of 18 cycles of Marshalltown 161/115 kV tx due to Marshalltown 6950 stuck 
breaker 


H021 H021_3PH_Wellsburg-Iowa_Falls_161 3PH fault at Wellsburg 161 kV on Iowa Fall 161 kV line; trip Wellsburg-Iowa Falls 161 kV line 6 
cycle 


H021 H021_3PH_Marshalltown-Wellsburg_161 3PH fault at Marshalltown 161 kV on Wellsburg 161 kV line; trip Marshalltown-Wellsburg 161 kV 
line 6 cycle 


H021 H021_3PH_Marshalltown-Wellsburg_161_BF 3PH fault at Marshalltown 161 kV on Wellsburg 161 kV line; trip Marshalltown-Wellsburg 161 kV 
line; delay clearing 18 cycles Marshalltown 161/115 kV tx due to stuck breaker 


H021 H021_3PH_Nuthatch-Franklin_161 3PH fault at Nuthatch 161 kV on Franklin 161 kV line; trip Nuthatch-Franklin 161 kV line 6 cycle 


H021 H021_3PH_Franklin-Nuthatch_161_9920BF 3PH fault at Franklin 161 kV on Nuthatch 161 kV line, trip Franklin-Nuthatch 161 kV line; delayed 
clearing 18 cycles Franklin 161 kV bus line due to Franklin 9920 stuck breaker  


H048,H058 H048_H058_3PH_Paynesville-Roscoe_Tap_69 3PH fault at Paynesville 69 kV on Roscoe Tap 69 kV line, trip Paynesville-Roscoe Tap  8 cycle 
H048,H058 H048_H058_3PH_Paynesville-Belgrad_69 3PH fault at Paynesville 69 kV on Belgrade 69 kV line, trip Paynesville-Belgrade 8 cycle 
H048,H058 H048_H058_3PH_Paynesville-Zion_Tap_69 3PH fault at Paynesville 69 kV  on Zion Tap 69 kV line, trip Paynesville-Zion Tap 8 cycle 


H048,H058 H048_H058_3PH_Paynesville-69-115kV_Tx1 
3PH fault at Paynesville 69 kV  on Paynesville 115/69 kV xfmr #1, trip Paynesville 115/69 kV xfmr 
#1  8 cycle 


H048,H058 H048_H058_3PH_Paynesville-Wakefiled_115 3PH fault at Paynesville 115 kV on Wakefield 115 kV line, trip Paynesville-Wakefield 6 cycle 
H048,H058 H048_H058_3PH_Paynesville-Willmar_230 3PH fault at Paynesville 230 kV on Willmar 230 kV line, trip Paynesville –Willmar 5 cycle 


H048,H058 
H048_H058_3PH_Paynesville-
Wakefiled_115_Delay_Clear 


3PH fault  at Paynesville 115 kV on Wakefield 115 kV line, trip Paynesville-Wakefield at 6 cycles; 
delayed clearing of fault at 20 cycles 


H048,H058 
H048_H058_3PH_Paynesville-
Willmar_230_Delay_Clear 


SLG fault  at Paynesville 230 kV on Willmar 230 kV line, trip Paynesville-Willmar 230 kV  at 5 
cycles; delayed clearing of fault at 13 cycles 


H081 H081_Brookings_Co-H081_345 
3PH fault at Brookings County 345 kV on H081 345 kV line; trip Brookings County-H081 345 kV 
line 4 cycle 


H081 H081_Lyon_Co-H081_345 3PH fault at Lyon County 345 kV on H081 345 kV line; trip Lyon County-H081 345 kV line 4 cycle 


H081 H081_Brookings_Co-H081_345_8X35BF 


3PH fault at Brookings County 345 kV on H081 345 kV line; trip Brookings County-H081 345 kV 
line; delay clearing of Brookings County-White 345 kV # 1 due to Brookings County 8X35 Stuck 
Breaker 


H081 H081_Brookings_Co-H081_345_8X32BF 


3PH fault at Brookings County 345 kV on H081 345 kV line; trip Brookings County-H081 345 kV 
line; delay clearing of Brookings County 345/115 kV tx # 9 due to Brookings County 8X32 Stuck 
Breaker 


H081 H081_Lyon_Co-H081_345_8N63 
3PH fault at Lyon County 345 kV on H081 345 kV line; trip Lyon County-H081 345 kV line; delay 
clearing of Lyon County-Cedar Mountain 345 kV #1 due to Lyon County 8N63 Stuck Breaker 


H081 H081_Lyon_Co-H081_345_8N64 
3PH fault at Lyon County 345 kV on H081 345 kV line; trip Lyon County-H081 345 kV line; delay 
clearing of Lyon County 345/115 kV tx due to Lyon County 8N64 Stuck Breaker 
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Project(s) Disturbance Name Description 
H096 H096_Grand_Jct-Karma_161 3PH fault at Grand Jct 161 kV on Karma 161 kV line; trip Grand Jct-Karma 161 kV line 6 cycle 


H096 H096_Perry-Karma_161 
3PH fault at Perry 161 kV on Karma 161 kV line; trip Karma-Perry-Bittersweet Road 161 kV line 
and Perry tx's 6 cycle 


H096 H096_Grand_Jct-Karma_161_9060BF 
3PH fault at Grand Jct 161 kV on Karma 161 kV line; trip Grand Jct-Karma 161 kV line; Delay clear 
18 cycles of Grand Jct 161 kV bus due to Grand Jct 9060 stuck breaker 


J026 J026_Adams_161_345tx 
3PH fault at Adams 161 on Adams 345/13.8 kV #1 tx, trip Adams 161-Adams 345/13.8 kV Tx#1 
and Adams 345 kV bus 


J026 J026_Adams_161_345tx_680BF 


3PH fault at Adams 161 on Adams 345/13.8 kV #1 tx, trip Adams 161-Adams 345/13.8 kV Tx#1 
and Adams 345 kV bus; Delay clearing 18 Cycles of Adams 161 kV North Bus (Rochester, North 
Austin, High Prairie Wind, 69 kV tx) due to Adams 680 stuck breaker 


J026 J026-Adams-Mitchell_Co_345 3PH fault at Adams 345 on Mitchell County 345, trip Adams-Mitchell County 345 kV line 4 cycle 


J026 J026-Adams-Mitchell_Co_345_852BF 
3PH fault at Adams 345 on Mitchell County 345, trip Adams-Mitchell County 345 kV line; Delay 
clearing 11 Cycles of Adams 345 kV bus due to Adams 852 stuck breaker 


J091 J091_Emery-Floyd_161 3PH fault at Emery 161 kV on Floyd 161 kV line; trip Emery-Floyd 161 kV line 6 cycle 


J091 J091_Emery-Floyd_161_5337BF 
3PH fault at Emery 161 kV on Floyd 161 kV line; trip Emery-Floyd 161 kV line; delay clearing of 
18 cycles of Emery S1 18 kV tx 


J091 J091_Adams_S-Barton_161 3PH fault at Adams 161 kV on Barton 161 kV line; trip Adams-Barton 161 kV line 6 cycle 


J091 J091_Adams_S-Barton_161_682BF 
3PH fault at Adams 161 kV on Barton 161 kV line; trip Adams-Barton 161 kV line; delayed 
clearing of 18 cycles of Adams S 161 kV bus due to Adams 682 stuck breaker 


J092 J092_Guthrie_Center-Anita_161 
3PH fault at Guthrie Center 161 kV on Anita 161 kV line; Trip Guthrie Center-Anita 161 kV line 
and Anita 161/69 kV tx 6 cycle 


J092 J092_Grand_Jct-Karma_161 
3PH fault at Grand Junction 161 kV on Karma 161 kV line; trip Grand Junction-Karma 161 kV line 
6 cycle 


J092 J092_Grand_Jct-Drager_161 
3PH fault at Grand Junction 161 kV on Drager 161 kV line; trip Grand Junction-Drager 161 kV line 
6 cycle 


J092 J092_Grand_Jct-Karma_161_9060BG 


3PH fault at Grand Junction 161 kV on Karma 161 kV line; trip Grand Junction-Karma 161 kV line; 
delay clearing of 18 cycles of Grand Junction 161 kV bus due to Grand Junction 9060 Stuck 
Breaker 


J092 J092_Grand_Jct-Drager_161_9070BF 


3PH fault at Grand Junction 161 kV on Drager 161 kV line; trip Grand Junction-Drager 161 kV 
line; delay clearing of 18 cycles of Grand Junction 161 kV bus due to Grand Junction 9070 Stuck 
Breaker 


J097 J097_Denmark-J097_161 3PH fault at Denmark 161 kV on J097 161 kV line; Trip Denmark-J097 161 kV line 6 cycle 
J097 J097_Newport-J097_161 3PH fault at Newport 161 kV on J097 161 kV line; Trip Newport-J097 161 kV line6 cycle 


J097 J097_Denmark-J097_161_466BF 
3PH fault at Denmark 161 kV on J097 161 kV line; Trip Denmark-J097 161 kV line; Delay trip of 
18 cycles of Denmark-Henry County 161 kV line due to Denmark 466 Stuck Breaker 6 cycle 


J112 J112_Harmony-Utica_69 
8 cycle 3PH fault at Harmony 69 kV on Utica 69 kV line; trip Harmony-Preston-Peterson-
Lewiston-Utica 69 kV line 


J112 J112_Alma-Utica_69 3PH fault at Alma 69 kV on Utica 69 kV line; trip Alma-Weaver-Altura-Stocton-Utica 69 kV 8 cycle 
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Project(s) Disturbance Name Description 


J112 J112_Harmony-Utica_69_9NB1BF 
3PH fault at Harmony 69 kV on Utica 69 kV line; trip Harmony-Peterson-Lewiston-Utica 69 kV 
line; delay clearing of 24 cycles of Harmony 69 kV bus due to Harmony stuck breaker 


J112 J112_Alma-Utica_69_4NB5BF 
3PH fault at Alma 69 kV on Utica 69 kV line; trip Alma-Weaver-Altura-Stocton-Utica 69 kV; delay 
clearing of 24 cycles of Alma 69 kV bus due Alma stuck breaker 


J171 J171_3PH_Willmar-Benson_115 
3PH fault at Willmar 115 kV on Benson 115 kV line; trip Willmar-Kirkhoven_Jct-Kirkhoven-
Benson 115 kV and Kirkhoven Jct-Maynard 115 kV 6 cycle 


J171 J171_3PH_Willmar-Benson_115_13WB1BF 


3PH fault at Willmar 115 kV on Benson 115 kV line; trip Willmar-Kirkhoven_Jct-Kirkhoven-
Benson 115 kV and Kirkhoven Jct-Maynard 115 kV; delay clearing of 20 cycles of Willmar 115/69 
kV tx due to Willmar 13WB stuck breaker 


J171 J171_3PH_Morris-Benson_115 
3PH fault at Morris 115 kV on Benson 115 kV line; trip Morris-MorrisTap-Walden-Hancock-
Benson 115 kV line 6 cycle 


J171 J171_3PH_Morris-Benson_115_1662BF 


3PH fault at Morris 115 kV on Benson 115 kV line; trip Morris-MorrisTap-Walden-Hancock-
Benson 115 kV line; delay clearing of 20 cycles of Morris 115 kV bus due to Morris 1662 stuck 
breaker 


J182 J182_3PH_Pleasant_Valley-Adams_345 
 3PH fault at Pleasant Valley 345 kV on Adams 345 kV line, trip Pleasant Valley-Adams 345 kV 
line 4 cycle 


J182 J182_3PH_Pleasant_Valley-Adams_345_19JB3BF 
3PH fault at Pleasant Valley 345 kV on Adams 345 kV line, trip Pleasant Valley-Adams 345 kV 
line; delay clearing 11 cycles of Pleasant Valley 345/161 kV tx due to 19JB3 stuck breaker 


J182 J182_3PH_Pleasant_Valley-Byron_345 
 3PH fault at Pleasant Valley 345 kV on Byron 345 kV line, trip Pleasant Valley-Byron 345 kV line 
4 cycle 


J182 J182_3PH_Pleasant_Valley-Byron_345_19JB1BF 
3PH fault at Pleasant Valley 345 kV on Byron 345 kV line, trip Pleasant Valley-Byron 345 kV line; 
delay clearing 11 cycles of Pleasant Valley 345/161 kV tx due to 19JB3 stuck breaker 


J182 J182_3PH_Byron-Pleasant_Valley_345 
3PH fault at Byron 345 kV on Pleasant Valley 345 kV line, trip Byron-Pleasant Valley 345 kV line 4 
cycle 


J182 J182_3PH_Byron-Pleasant_Valley_345_8S16BF 
3PH fault at Byron 345 kV on Pleasant Valley 345 kV line, trip Byron-Pleasant Valley 345 kV line; 
delay clearing 11 cycles of Byron 345/161 kV tx due to 8S16 stuck breaker 


J182 J182_3PH_Pleasant_Valley-Byron_161 
3PH fault at Pleasant Valley 161 kV on Byron 161 kV line, trip Pleasant Valley-Byron 161 kV line 6 
cycle 


J182 J182_3PH_Pleasant_Valley-Byron_161_19WB13BF 


3PH fault at Pleasant Valley 161 kV on Byron 161 kV line, trip Pleasant Valley-Byron 161 kV line; 
delay clearing 11 cycles of Pleasant Valley 345/161 kV tx and 18 cycles for Pleasant Valley-Austin 
161 kV due to 19QB3 stuck breaker 


J182 J182_3PH_Pleasant_Valley-Austin_161 
3PH fault at Pleasant Valley 161 kV on Austin 161 kV line, trip Pleasant Valley-Austin 161 kV line 
6 cycle 


J182 J182_3PH_Pleasant_Valley-Austin_161_19QB12BF 


3PH fault at Pleasant Valley 161 kV on Austin 161 kV line, trip Pleasant Valley-Austin 161 kV line; 
delay clearing 11 cycles of Pleasant Valley 345/161 kV tx and 18 cycles for Pleasant Valley-Byron 
161 kV due to 19QB12 stuck breaker 


J183 J183_Split_Rock-Lawrence-1_115 
3PH fault at Split Rock 115 kV on Lawrence 115 kV line; trip Split Rock-Lawrence 115 kV #1 line 6 
cycle 
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Project(s) Disturbance Name Description 


J183 J183_Split_Rock-Pathfinder_115 
 3PH fault at Split Rock 115 kV on Pathfinder 115 kV line; trip Split Rock-Pathfinder 115 kV line 6 
cycle 


J183 J183_Split_Rock-115-345_tx10 3PH fault at Split Rock 115 kV on Split Rock 115/345 kV tx #10; trip Split Rock 115/345 kV tx #10 


J183 J183_Split_Rock-Pathfinder_115_5X35BF 
3PH fault at Split Rock 115 kV on Pathfinder 115 kV line; trip Split Rock-Pathfinder 115 kV line; 
delay clearing of Split Rock 230/115 kV tx due to Split Rock 5X35 Stuck Breaker 


J191, R65 J191_R65_3PH_Council_Bluff-Rolling_Hills_345 
3PH fault at Council Bluffs 345 kV on Rolling Hills 345 kV line; trip Council Bluffs-Rolling Hills 345 
kV line 4 cycle 


J191, R65 J191_R65_3PH_Council_Bluff-Fallow_Avenue_345 
 3PH fault at Council Bluffs 345 kV on Fallow Avenue 345 kV line; trip Council Bluffs-Fallow 
Avenue 345 kV line 4 cycle 


J191, R65 J191_R65_3PH_Madison_Co-Rolling_Hills_345 
3PH fault at Madison Co 345 kV on Rolling Hills 345 kV line; trip Madison Co-Rolling Hills 345 kV 
line4 cycle 


J191, R65 J191_R65_3PH_Madison_Co-Norwalk_345 
3PH fault at Madison Co 345 kV on Norwalk 345 kV line; trip Madison Co-Norwalk 345 kV line 4 
cycle 


R42 R42_Lehigh-Raun_345 3PH fault at Lehigh 345 kV on Raun 345 kV line; trip Lehigh-Raun 345 kV line 4 cycle 
R42 R42_Lehigh-Webster_345 3PH fault at Lehigh 345 kV on Webster 345 kV line; trip Lehigh-Webster 345 kV line 4 cycle 
R42 R42_Lehigh-Grimes_345 3PH fault at Lehigh 345 kV on Grimes 345 kV line; trip Lehigh-Grimes 345 kV line 4 cycle 


R49 R49_3PH_Sac_Co-Pocahontas_161 
 3PH fault at Sac County on Pocahontas 161 kV line; trip Sac County-Pocahontas 161 kV line 6 
cycle 


R49 R49_3PH_Pomeroy-Pocahontas_161 3PH fault at Pomeroy on Pocahontas 161 kV line; trip Pomeroy-Pocahontas 161 kV line 6 cycle 
R49 R49_3PH_Wisdom-Bvista_161 3PH fault at Wisdom 161 on Buena Vista 161 kV; trip Wisdom-Buena Vista 161 kV 6 cycle 
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Table 4.3-3 : J200 Sensitivity faults 
Area/ 
Project 


NERC 
Category Disturbance Name Description 


gre c4 0682_w_gre__c4__ei2_coalcreek CU HVDC bipole @ 10 cycles; CoalCreek Gen #1 & #2 @ 17 cycles 
gre c7 0689_w_gre__c7__eq1_coalcreek SLGBF Coal Creek 230kV; clear CU HVDC #1; Coal Creek Gen #2 
mh b2 0784_w_mh___b2__em3_letellier 3ph Letellier 230 kV; clear Letellier - Drayton 230 kV line 
mp b2 0800_w_mp___b2__fds_sqbutte 3 ph flt at Square Butte 230 on Stanton line  clr Square butte end at 4 cy, Stanton end at 5 cy 
otp b2 0822_w_otp__b2__eb3_center 3ph Center 345 kV; clear Center - Jamestown 345 kV line 
otp b2 0823_w_otp__b2__ec3_center 3ph Center230 kV; clear Center - Heskett 230 kV line 
otp b2 0824_w_otp__b2__el3_center 3ph Center 230 kV; clear Center-Square Butte 230 kV line 
otp b2 0825_w_otp__b2__evs_sqbutte_dc 3ph Square Butte DC P1; clear Square Butte DC Pole #1; Ramp Square Butte Pole 2 > 1100 


Amps 
otp c7 0827_w_otp__c7__ems_drayton SLGBF Drayton 230 kV; clear Letellier - Drayton 230 kV line; breaker 42 stuck, Prairie-Drayton 


230 kV line 
otp c7 0829_w_otp__c7__fd1_sqbutte SLGBF Square Butte 230 kV; clear square butte end fault line; breaker 18 stuck, trip Square 


Butte-Stanton 230 at 11 cycles, ac feed to pole 2, pole 1 restart at 17 cycles 
otp c7 0830_w_otp__c7__fd4_sqbutte SLGBF Square Butte 230 kV; clear Square Butte end fault line; breaker 17 stuck, trip Square 


Butte-Stanton 230kv, both dc poles restart at 17 cycles 
wapa b2 0976_x_wapa_b2__ae3_antelope-leland 3ph Antelope 345 kV; trip Antelope-Leland l345 kV 
wapa b2 0977_x_wapa_b2__ai3_leland-lelandtie 3ph fault Leland 345 kV; trip Leland-Leland tie 
wapa b2 0978_x_wapa_b2__aq3_at_groton-watertown 3ph fault at Groton 345. clear the Groton-Watertown 345 kV line. 4 cycle 


J200 J200_Heskett_115_230_Tx 
3PH fault at Heskett 115 kV side of Heskett 115-230 kV xfmr, trip Heskett 115-230 kV xfmr 6 
cycle 


J200 J200_Heskett-Mandan_115 3PH fault at Heskett on the Mandan 115 kV line, trip Heskett – Mandan 6 cycle 
J200 J200_Heskett-Turnpike_115 3PH fault at Heskett on the Turnpike 115 kV line, trip Heskett – Turnpike 6 cycle 


J200 J200_Heskett_115_230_Tx_Delay_Clear 
SLG fault at Heskett 115 kV side of Heskett 115-230 kV xfmr with delayed clearing. Trip Heskett 
115-230 kV xfmr at 6 cycle; delayed clearing of fault at 20 cycle 


J200 J200_Heskett-Mandan_115_Delay_Clear 
SLG fault at Heskett on the Mandan 115 kV line with delayed clearing. Trip Heskett - Mandan 
at 6 cycle; delayed clearing of fault at 20 cycle 
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Table 4.3-4 : Generic Clearing Time Assumptions 
 Clearing Backup 
 Time Clearing 
 (cycles) Clearing 
 345 kV 4 11 
 230 kV 5 13 
 161 kV 6 18 
 115 kV 6 20 
 69 kV 8 24 
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4.4 Results 
Transient stability was tested for both the 2015 and 2022 powerflow scenarios.  As part of this analysis 
the two voltage mitigation options identified in the thermal analysis, the 161 kV and the 345 kV 
capacitors options.  There were analyzed to determine if additional mitigation was required for transient 
stability.  The preferred option was determined to be the 161 kV capacitor placement option due to the 
lower cost and is detailed in this section.  The alternative option was a 345 kV capacitor placement 
option.  The results for the 345 kV option are detailed in Appendix C.   
 
Additionally, two sensitivities were analyzed for the 2015 and 2022 scenarios with the 345kV capacitor 
placement option, a sensitivity with the Byron-Wayne 345kV line removed and another with Project 
J200 online in the off-peak case.  The J200 sensitivity was necessary because this thermal unit is 
normally offline in the off-peak case 
 


4.4.1 2015 Summer Off-Peak 161 kV Capacitor option 
Initial analysis of the 2015 summer off-peak model showed severe instability for disturbances related to 
the loss of King-Eau Claire-Arpin 345 kV line prior to the addition of the North Lacrosse (Briggs Road)-
North Madison 345 kV line and the required shunt capacitors identified by the thermal analysis.  This 
was largely due to very low system intact voltages around the Arrowhead and Eau Claire areas.  With the 
addition of the proposed thermal mitigation, the transient performance during the King-Eau Claire-Arpin 
345 kV disturbances was acceptable.  The results did, however, indicate that the shunt capacitors added 
at Stone Lake 345 kV must be fast switched in order to mitigate low voltages during the system transient 
period.  
 
The plots below show the transient voltages at Stone Lake and Briggs Road during the single line-Ground 
Breaker Failure at the King 345 kV bus.  Figure 4.4-1 shows the system performance before the addition 
of the DPP Generation.  Figure 4.4-2 shows the post DPP performance with the addition of the 161 kV 
voltage mitigation option.   
 


Figure 4.4-1 :  “pcs” Disturbance Pre DPP 
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Figure 4.4-2 :  “pcs” Disturbance Post DPP and Thermal Mitigation 


 
 
The previous plot shows that there are voltage deficiencies following the disturbance.  By installing the 
thermal required capacitors at Stone Lake (1x75 MVAR) as fast switch and adding an additional 4x80 
MVAR fast switch capacitors at Briggs road, the voltages following the disturbance are acceptable and 
similar to the pre DPP levels.  Below is a plot showing the “pcs” disturbance  
 


Figure 4.4-3 :  “pcs” Disturbance Post DPP, Thermal, and Stability Mitigation 


 
 
The analysis also identified stability issues for several of the local faults with 3 phase breaker failures.  
This issue was present in the Pre-DPP case as well and was caused by the extra conservative 3 phase 
breaker failure assumption.  The 3 phase breaker failure faults which caused instability were then 
reevaluated as single line to ground breaker failure faults with conservative values  for the single line to 
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ground fault admittance (-j1000 @ 161 kV and below).  All of the breaker failure disturbances which 
were reevaluated at the reduced fault value performed acceptably. 
 
One of the disturbances which causes severe instability was the “J097_Denmark-J097_161_466BF” 
disturbance.  This is an existing issue prior to the addition of the DPP generation and is being caused by a 
generating unit at Burlington, IA going unstable.  This is likely an issue with the specific model for that 
unit and is not required to be mitigated by the DPP projects.  Below is a plot of this disturbance prior to 
the addition of the DPP generation, and also post DPP generation. 
 


Figure 4.4-4 : “J097_Denmark-J097_161_466BF” Disturbance Pre DPP 


 
 


Figure 4.4-5 : “J097_Denmark-J097_161_466BF” Disturbance Post DPP 


 
 
Several disturbances local to G826 initially caused this generator to trip offline.  It was determined that 
the Low Voltage Ride Through (LVRT) relay settings provided by the interconnection customer were not 
adequate to allow the generator to ride through these disturbances.  To mitigate this, it was necessary 
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to implement the alternative Zero Voltage Ride Through (ZVRT) settings which allow the monitored bus 
to drop below 0.15 pu for up to 0.20 seconds.  This is necessary to meet the low voltage ride through 
requirements set by FERC. 
 
Below is a summary table listing the disturbances which caused issues: 
 
 


Table 4.4-1 : 2015 Disturbances Causing Issues 
Disturbance Concern Comments 
G947_3PH_Nuthatch-
Franlin_161_9920BF 


G947 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


H008_3PH_Windsor-
West_Union_69_455BF 


Voltage spikes on around H008 
POI 


Issue with turbine model.  No 
Mitigation Required. 


H009_3PH_Marshalltown-
Abbott_161_6950BF 


Voltage Oscillations around H009 
POI 


Exists Prior to DPP Generation 
added.  No Mitigation Required. 


J026_Adams_161_345tx_680BF J026 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J091_Adams_S-Barton_161_682BF J026 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J097_Denmark-J097_161_466BF Burlington Generator unstable Exists Prior to DPP Generation 
added.  No longer exists when 
fault is reduced.  No Mitigation 
Required. 


J182_3PH_Pleasant_Valley-
Austin_161_19QB12BF 


J182 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J182_3PH_Pleasant_Valley-
Byron_161_19WB13BF 


J182 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J183_Split_Rock-
Pathfinder_115_5X35BF 


J183 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


31 


 
 
The dynamic plots are included in Appendix D3 of this report. 
 


4.4.2 2015 Summer Off-Peak – J200 Sensitivity 
Two of the disturbances analyzed for the 2015 Summer Off-Peak J200 Sensitivity, “ae3” and ai3”, 
showed voltage instability around the Leland Olds and the Antelope area.  This instability also showed 
up prior to the addition of the DPP generation and is not required to be mitigated by the DPP 
Generation.   
 


Figure 4.4-6 : “ae3” Disturbance Pre DPP 


 
 


Figure 4.4-7 : “ae3” Disturbance Post DPP 


 
 
It also should be noted that disturbances near the J200 POI, specifically disturbances with delayed 
clearing, caused large power swings for the output of project J200.  This is likely due to generic model 







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


32 


data which was provided.  To mitigate these swings, the model parameters would need to be tuned.  
Below is a plot showing the large power swings of the J200 generator following the 
“J200_Heskett_115_230_Tx_Delay_Clear” disturbance. 
 


Figure 4.4-8 : “J200_Heskett_115_230_Tx_Delay_Clear” J200 Large Power Swings 


 
 
The remaining disturbances for the J200 Sensitivity showed acceptable system response.  The dynamic 
plots are included in Appendix D7 of this report. 
 


4.4.3 2015 Summer Off-Peak – Byron-Wayne Removed Sensitivity 
There were no additional issues which appeared during the 2015 Summer Off-Peak Byron-Wayne 
Removed Sensitivity analysis.  The dynamic plots are included in Appendix D8 of this report. 
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4.4.4 2022 Summer Off-Peak 161 kV Capacitor Option 
The 2022 Summer Off-Peak analysis showed similar issues as the 2015 Summer Off-Peak analysis.  The 
dynamic plots are included in Appendix D4 of this report. 
 
The plots below show the transient voltages at Stone Lake and Briggs Road during the single line-Ground 
Breaker Failure at the King 345 kV bus.  Figure 4.4-9 shows the system performance before the addition 
of the DPP Generation.  Figure 4.4-10 shows the post DPP performance with the addition of the 161 kV 
voltage mitigation option.   
 


Figure 4.4-9 : “pcs” Pre DPP 


 
 


Figure 4.4-10 : “pcs” Post DPP and Thermal Mitigation 


 
 
The previous plot shows that the voltage following the disturbance is low at Stone Lake.  By installing the 
thermal required capacitors at Stone Lake (2x75 MVAR) as fast switch, the low voltages no longer 
appear.  Below is the plot with fast switch capacitors at Stone Lake. 
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Figure 4.4-11 : “pcs” Post DPP, Thermal Mitigation and Fast Switch Caps at Stone Lake 


 
 
The 2022 Summer Off-Peak Analysis also identified stability issues for several of the local faults with 3 
phase breaker failures.  This issue was present in the Pre-DPP case as well and was caused by the extra 
conservative 3 phase breaker failure assumption.  The 3 phase breaker failure faults which caused 
instability were then reevaluated as single line to ground breaker failure faults with conservative values  
for the single line to ground fault admittance (-j1000 @ 161 kV and below).  All of the breaker failure 
disturbances which were reevaluated at the reduced fault value performed acceptably. 
 
The same disturbance which caused instability in the 2015 scenario, the “J097_Denmark-
J097_161_466BF” disturbance, also caused instability in the 2022 scenario.  Again, this is an existing 
issue prior to the addition of the DPP generation and is being caused by a generating unit at Burlington, 
IA going unstable.  This is likely an issue with the specific model for that unit and is not required to be 
mitigated by the DPP projects.  Below is a plot of this disturbance prior to the addition of the DPP 
generation, and also post DPP generation. 
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Figure 4.4-12 : “J097_Denmark-J097_161_466BF” Pre DPP 


 
Figure 4.4-13 : “J097_Denmark-J097_161_466BF” Post DPP 


 
 
Several disturbances local to G826 initially caused this generator to trip offline.  It was determined that 
the Low Voltage Ride Through (LVRT) relay settings provided by the interconnection customer were not 
adequate to allow the generator to ride through these disturbances.  To mitigate this, it was necessary 
to implement the alternative Zero Voltage Ride Through (ZVRT) settings which allow the monitored bus 
to drop below 0.15 pu for up to 0.20 seconds.  This is necessary to meet the low voltage ride through 
requirements set by FERC. 
 
Below is a summary table listing the disturbances which cause issues. 
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Table 4.4-2 : 2022 Disturbances Causing Issues 
Disturbance Concern Comments 
G947_3PH_Nuthatch-
Franlin_161_9920BF 


G947 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


H008_3PH_Windsor-
West_Union_69_455BF 


Voltage at H008 goes to 1.1 after 
approximately 6 seconds 


Issue with turbine model.  No 
Mitigation Required. 


H009_3PH_Marshalltown-
Abbott_161_6950BF 


Voltage Oscillations around H009 
POI.  Dampen out after 
approximately 10 seconds. 


Exists Prior to DPP Generation 
added.  No Mitigation Required. 


J026_Adams_161_345tx_680BF J026 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J091_Adams_S-Barton_161_682BF J026 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J097_Denmark-J097_161_466BF Burlington Generator unstable Exists Prior to DPP Generation 
added.  No longer exists when 
fault is reduced.  No Mitigation 
Required. 


J182_3PH_Pleasant_Valley-
Austin_161_19QB12BF 


J182 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


J182_3PH_Pleasant_Valley-
Byron_161_19WB13BF 


J182 Trips offline Caused by conservative 3 phase 
breaker failure assumption.  No 
longer exists when fault is 
reduced.  No Mitigation is 
necessary. 


 
 


4.4.5 2022 Summer Off-Peak – J200 Sensitivity 
Two of the disturbances analyzed for the 2022 Summer Off-Peak J200 Sensitivity, “ae3” and ai3”, 
showed voltage instability around the Leland Olds and the Antelope area.  This instability also showed 
up prior to the addition of the DPP generation and is not required to be mitigated by the DPP 
Generation.   
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Figure 4.4-14 : “ae3” Disturbance Pre DPP 


 
 


Figure 4.4-15 : “ae3” Disturbance Post DPP 


 
 
It also should be noted that disturbances near the J200 POI, specifically disturbances with delayed 
clearing, caused large power swings for the output of project J200.  This is likely due to generic model 
data which was provided by the interconnection customer.  To mitigate these swings, the model 
parameters would need to be tuned.  Below is a plot showing the large power swings of the J200 
generator following the “J200_Heskett_115_230_Tx_Delay_Clear” disturbance. 
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Figure 4.4-16 : “J200_Heskett_115_230_Tx_Delay_Clear” J200 Large Power Swings 


 
 
 The remaining disturbances for the J200 Sensitivity showed acceptable system response.  The dynamic 
plots are included in Appendix D9 of this report. 
 


4.4.6 2022 Summer Off-Peak – Byron-Wayne Removed Sensitivity 
There were no additional issues which appeared during the 2022 Summer Off-Peak Byron-Wayne 
Removed Sensitivity analysis.  The dynamic plots are included in Appendix D10 of this report. 
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4.5 Mitigation and Cost Allocation 
 
The table below shows the cost allocation for the stability required capacitors in the 2015 scenario for 
the 161 kV capacitor option.  Projects with less than 1 MW impact have been removed from the table.  
There is no additional stability mitigation cost associated with the 2022 scenario. 
 


Table 4.5-1 : 2015 Stability Mitigation Cost Allocation (161 kV Capacitor Option) 


  
Briggs Road Caps 


Project 
Max MW 
Injection 


Project 
MW 


impact 


Cost 
Allocation 


% 


Cost Per 
Project 


($M) 
G681 44 2.97000 0.02276 $0.09 
G735 200 10.07600 0.07723 $0.29 
G798 150 3.04050 0.02330 $0.09 
G826 200 15.49800 0.11879 $0.45 
G830 99 6.63597 0.05086 $0.19 
G870 201 13.43484 0.10297 $0.39 
G947 99 2.74428 0.02103 $0.08 
H008 36   0.00000 $0.00 
H009 150 2.47650 0.01898 $0.07 
H021 138.6 3.12959 0.02399 $0.09 
H048 50 4.17600 0.03201 $0.12 
H058 45 3.75840 0.02881 $0.11 
H081 201 15.17751 0.11633 $0.44 
H096 50 1.26600 0.00970 $0.04 
J026 50 3.02550 0.02319 $0.09 
J091 66 3.32508 0.02549 $0.10 
J092 20   0.00000 $0.00 
J097 200   0.00000 $0.00 
J112 4.95   0.00000 $0.00 
J171 7   0.00000 $0.00 
J182 150 16.12800 0.12362 $0.47 
J183 200 12.02200 0.09215 $0.35 
J191 101.2 2.25170 0.01726 $0.07 
J200 75   0.00000 $0.00 
R42 250 7.28500 0.05584 $0.21 
R49 12   0.00000 $0.00 
R65 92 2.04700 0.01569 $0.06 


    130.46787 1.00000 $3.77 
 


  







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


40 


5 Voltage Stability Analysis 
Voltage stability analysis was performed for the Aug 2012 DPP System Impact Study due to the high 
flows on the Arrowhead-Stone Lake (A-SL) 345 kV line in the summer off-peak thermal and stability 
models.  The analysis was used to determine what the system operating limit (SOL) for the AS King-Eau 
Claire-Arpin (KEA) 345 kV line contingency. 


5.1 Methodology 
 
Voltage stability analysis was performed using the 2022 off-peak Pre and Post August DPP stability 
models.  The flows on the Arrowhead-Stone Lake 345 kV line were similar in both the summer off-peak 
thermal and stability models. 
 
Power-Voltage (P-V) curves were created in order to calculate the System Operating Limit (SOL) on the 
stability models used.  The P-V curves were created with the Arrowhead PST held at 0° and incrementing 
the flow across the Arrowhead-Stone Lake 345 kV line.  The voltage at the Arrowhead 230 kV, 
Arrowhead 345 kV and Stone Lake 345 kV bus’s was monitored along with the flow on the Arrowhead- 
Stone Lake 345 kV line. 
 
The flow on the Arrowhead-Stone Lake 345 kV line was increased by increasing the transfer across 
MWEX.  To increase MWEX, load was scaled in MP (area 608), GRE (area 615) and XCEL (Zone 601) and 
50% was sunk to ATC load (area 295, 696, 697 and 698) and 50% was sunk to load further east (area 202, 
205, 206, 207, 208, 209, 210, 215, 216, 217, 222, 314, 320, 330, 331, 332, 340, 341, 342, 343, 344, 345, 
346, 347, 349, 350, 352, 356, 357, 360, 363, 627 and 635).  Since the flow on the Arrowhead-Stone Lake 
345 kV line was high, MWEX was decreased first in order to capture more of the P-V curve. 
 
For this analysis the following changes were made to the models: 


• G519 (600 MW Mesaba Plant) was turned off due to generation dispatch in the off-peak 
scenario. 


•  J200 (75 MW) at Heskett 115 kV was not dispatched due to generation type in the off-peak 
scenario. 


 
The SPS as shown in the revision R06 of the MWEX operating guide was implemented throughout the 
voltage stability analysis. 
 
The process used to gather the data is as follows: 
 


1) Load pre-contingent case 
2) Decrease MWEX and Solve 
3) Save case 
4) Record monitored flow and voltages 
5) Open King-Eau Claire-Arpin 345 kV line and Solve 
6) Record monitored flow and voltages 
7) Open previously saved case 
8) Increment Transfer and Solve 
9) Return to step 3 until case no longer solves 
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5.2 Criteria 
 
The following criteria were used to evaluate the Arrowhead–Stone Lake 345 kV line SOL: 


1) Arrowhead-Stone Lake MW flow must be 10% or more away from the nose of the pre-
contingent P-V curve 


2) Arrowhead-Stone Lake MW flow must be below the SOL for the line, which is determined by the 
pre-contingent flow level on the Arrowhead-Stone Lake that corresponds to the nose of the 
post-contingent P-V curve 


3) Arrowhead-Stone Lake MW flow must be 10% or more away from the nose of the post-
contingent P-V curve after automatic operation of the PST moving 14 steps 


5.3 Results 
 
PV curves are shown in the Figures below for the various scenarios that were studied.  Three points are 
labeled on the pre-contingent curve for the Arrowhead 230 kV bus: 


1) 10% margin from Nose (corresponding data points are shaded aqua): point on pre-contingent 
curve that is 10% from nose of pre-contingent curve. 


2) Pre-Contingent SOL (corresponding data points are shaded orange): pre-contingent flow that 
corresponds to nose of the post-contingent curve. 


3) Pre Contingent IROL (corresponding data points are shaded red): pre-contingent flow at which 
post-contingent solution does not converge. 


 
Table 5.3-1 and Table 5.3-2 summarize the results from the PV curves.  The cells highlighted orange 
indicate that the voltage stability criteria is not met. 
 


Table 5.3-1 : Arrowhead-Stone Lake Flow 
Value 2022 Pre DPP 2022 Post DPP 


Thermal and 
Dyn Stability 


Proposed Caps 
 


2022 Post DPP 
Voltage 
Stability 


Mitigation 


 AHD – 0x40 
STL – 0x75 


AHD - 2x40 
STL – 1x75  


AHD - 4x40 
STL – 3x75 


Pre-Contingent Flow 
Arrowhead-Stone 


Lake 
MWEX 


649 MW 
1530 MW 


720 MW 
1692 MW 


713 MW 
1686 MW 


Nose of Pre-
Contingent Curve 776 MW 802 MW 871 MW 


Nose of Post 
Contingent Curve 


808 MW 
SOL = 716 


MW 


840 MW 
SOL = 695 MW 


914 MW 
SOL = 731 MW 


Post Contingent Flow 785 MW 837 MW 905 MW 
Post-Contingent Flow 
following auto 14 
step PST adjustment 


692 MW 781 MW 790 MW 


 







 


Stability Analysis for 
August 2012 West MISO DPP  March 29, 2013 


42 


Table 5.3-2 : Arrowhead-Stone Lake SOL Analysis Results 
Criteria 2022 Pre 


DPP 
2022 Post DPP 
Thermal and 
Dyn Stability 


Proposed Caps 
 


2022 Post DPP 
Voltage 
Stability 


Mitigation 


 AHD – 0x40 
STL – 0x75 


AHD - 2x40 
STL – 1x75 


AHD - 4x40 
STL – 3x75 


1 
10% from Nose of 
Pre-Contingent 
Curve 


19.6% 11.4% 22.2% 


2 
Operating Point < 
Pre-Contingent 
SOL 


649 MW < 
716 MW 


720 MW > 695 
MW 


713 MW < 731 
MW 


3 


10% from nose of 
post-contingent 
curve following 14 
step PST auto 
adjustment 


14.4% 7.0% 13.6% 


Total number of 
PST steps for 10% 
margin 


10 17 12 


 
As shown in Table 5.3-2 the 2022 Post Aug 2012 with the proposed thermal capacitors at Arrowhead 
and Stone Lake do not meet all criteria for the Arrowhead-Stone Lake 345 kV line.  With the addition of 
2x40 MVAR capacitors at Arrowhead 230 kV and 2x75 MVAR capacitors at Stone Lake 345 kV all three 
criteria are then meet. 
 
Figure 5.3-2 thru Figure 5.3-4 below show the PV curves for the scenarios that were studied. 
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Figure 5.3-2 : 2022 Pre Aug 2012 DPP PV Curve 
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Figure 5.3-3 : 2022 Post Aug 2012 DPP 2x40MVAR-AHD, 1x75 MVAR-STL PV Curve 
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Figure 5.3-4 : 2022 Post Aug 2012 DPP 4x40MVAR-AHD, 3x75 MVAR-STL PV Curve 
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5.4 Mitigation and Cost Allocation 
 
The table below shows the mitigation and cost allocation for the voltage stability required capacitors in 
the 2022 scenario.  Projects with less than 1 MW impact have been removed from the table.  The cost 
allocation was for the Arrowhead and Stone Lake capacitors is the same cost allocation that was used in 
the thermal analysis for the capacitors required at Arrowhead and Stone lake. 
 


Table 5.4-1 : Voltage Stability Mitigation 
Bus Capacitor  Cost $M 
Arrowhead 230 kV 2x40 MVAR 1.477 
Stone Lake 345  kV 2x75 MVAR 4.315 


 
Table 5.4-2 : 2022 Voltage Stability Mitigation Cost Allocation 


Project 
Max MW 
Injection 


Cost 
Allocation 


% for 
Arrowhead 


Caps 


Cost 
Allocation 


% for 
Stone 


Lake Caps 
Cost Per 
Project 


G681 44 0.000 1.874 $80,886 
G735 200 5.585 6.423 $359,679 
G798 150 1.975 2.302 $128,489 
G826 200 12.933 11.736 $697,473 
G830 99 12.440 8.899 $567,775 
G870 201 7.433 8.353 $470,237 
G947 99 1.798 2.107 $117,475 
H008 36 0.000 0.000 $0 
H009 150 0.000 1.753 $75,631 
H021 138.6 1.881 2.342 $128,845 
H048 50 5.551 4.425 $272,959 
H058 45 4.996 3.983 $245,663 
H081 201 16.384 13.710 $833,652 
H096 50 0.000 0.000 $0 
J026 50 0.000 2.027 $87,490 
J091 66 1.843 2.120 $118,694 
J092 20 0.000 0.000 $0 
J097 200 0.000 0.000 $0 
J112 4.95 0.000 0.000 $0 
J171 7 0.000 0.000 $0 
J182 150 6.283 7.469 $415,129 
J183 200 12.189 10.387 $628,288 
J191 101.2 1.767 1.747 $101,475 
J200 75 0.000 0.000 $0 
R42 250 6.943 6.757 $394,139 
R49 12 0.000 0.000 $0 
R65 92 0.000 1.588 $68,523 


    
  


$5,792,502 
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Executive Summary 
This report presents the steady state analysis and cost allocation results of a System Impact 
Study (SIS) performed to evaluate the interconnection of the August 2012 West Area DPP 
Group (West Area DPP) generating facilities. The results for 2022 scenario are summarized 
below, and the results for 2015 scenario can be found in Appendix K. 


1.1 Project List 
The West Area DPP study group has twenty eight (28) generation projects with a combined 
nameplate rating of 3096 MW. The West Area DPP generating facilities are listed in Table E-
1, and the approximate geographic location of each Point of Interconnection (POI) is shown 
in Appendix B, Figure B-1.  


Table E-1: Generating Facilities in West Area DPP Group 


MISO 


Project # Queue Date 


Service 


Type TO County, State 


Point Of 


Interconnection 


Fuel 


Type 


SUOP 


Output 


(MW) 


SUPK 


Output 


(MW) 


G681 9/18/2006 NR ITCM Freeborn, MN Alden Junc.-Albert Lea 


West 69 kV 


Wind 44 8.8 


G735 2/2/2007 ER ITCM Hancock, IA Lime Creek Substation Wind 200 40 


G798 5/14/2007 NR ITCM Story, IA Fernald substation via a 


radial 9 mile 115 kV gen-


tie line 


Wind 150 30 


G826 7/16/2007 NR XEL Jackson, MN Lakefield Generation SW 


- Lakefield JCT 345kV 


Wind 200 40 


G830 7/30/2007 NR GRE McHenry, ND McHenry substation Wind 99 19.8 


G870 10/2/2007 NR ITCM Freeborn, MN Hayward-Winnebago 


161KV (11 miles west of 


Hayward and 38 miles 


east of Winnebago) 


Wind 201 40.2 


G947 1/14/2008 NR ITCM Franklin, IA Switchyard for G573,4,5 


near Iowa Falls Ind 


Substn 


Wind 99 19.8 


H008 4/22/2008 NR ITCM Fayette, IA 69 kV Richfield sub Wind 36 7.2 


H009 4/22/2008 ER ITCM Tama, IA 161kV line between 


Traer and Marshalltown 


Wind 150 30 


H021 5/1/2008 NR ITCM Grundy, IA Wellsburg substation 161 


kV bus 


Wind 138.6 27.72 


H048 6/12/2008 NR XEL Stearns, MN 69 kV Paynesville 


Substation 


Wind 50 10 
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MISO 


Project # Queue Date 


Service 


Type TO County, State 


Point Of 


Interconnection 


Fuel 


Type 


SUOP 


Output 


(MW) 


SUPK 


Output 


(MW) 


H058 6/12/2008 NR XEL Stearns, MN 69 kV Paynesville 


Substation 


Wind 45 9 


H081 6/24/2008 ER XEL Lyon, MN Brookings County - Lyon 


County 345kV 


Wind 201 40.2 


H096 3/13/2009 NR ITCM Greene, IA Newly built 161kV 


substation south of 


Grand Junction on Grand 


Jct. - Perry 161 kV 


Wind 50 10 


J026 3/2/2009 NR ITCM Mower, MN Adams substation 161 kV Wind 50 10 


J091 10/15/2009 NR ITCM Hancock, IA 161 kV Lime Creek 


substation 


Wind 66 13.2 


J092 10/28/2009 NR ITCM Green, IA Scranton substation Wind 20 4 


J097 11/10/2009 NR ITCM Des Moines, IA Denmark - Newport 


161kV 


Wind 200 40 


J112 1/25/2010 ER ITCM Winona, MN 69 KV line southwest 


corner of section 11, 


Utica Township 


Wind 4.95 0.99 


J171 10/12/2010 NR GRE Swift, MN Benson 115 kV 


substation 


Biomass 7 7 


J1821 11/15/2010 Net 


Zero 


GRE Dodge, MN Pleasant Valley 


Substation 


Wind 150 30 


J1831 11/15/2010 Net 


Zero 


XEL Rock, MN Split Rock Substation Wind 200 40 


J191 12/28/2010 NR MEC Cass, IA Rolling Hills 345 kV 


Substation 


Wind 101.2 20.24 


J200 2/15/2011 NR MDU Morton, ND RM Heskett Station 115 


kV & 41.6 kV 


Gas 0 75 


J2492 7/2/2012 NR MDU Dickey, ND Tatanka 230 kV 


Substation 


Existing 


Wind 


180 36 


R42 7/17/2007 NR MEC Webster, IA 345 kV Lehigh 


Substation 


Wind 250 50 


R49 1/16/2008 NR MEC Pomeroy, IA Pomeroy Generating 


station 


Wind 12 2.4 


R65 4/8/2009 NR MEC Cass, IA R34 Expansion Wind 92 18.4 


Note 1: J182 and J183 request for Net Zero Interconnection Service (NZIS) 


Note 2: J249 requests for NRIS for the existing MISO project G132 
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1.2 Total Network Upgrades for all Projects 
The cost allocation of Network Upgrades for the study group reflects responsibilities for 
mitigating system impacts based on Interconnection Customer-elected level of Network 
Resource Interconnection service as of the System Impact Study report date. The total cost 
of network upgrades in the interconnection plan required for each generation project is listed 
in Table E-2 for 2022 scenario. The costs for Network Upgrades are planning level estimates 
and subject to be revised in the facility studies. 


Table E-2: Total Cost of Network Upgrades for Generation Projects in 2022 Scenario 


ERIS Network Upgrades ($) 


NRIS 


Network 


Upgrades ($) 


Interconnection Facilities 


($) 


Project 


Num Steady-State 


& Voltage 


Stability 


Transient 


Stability4 


Short-


circuit 
Deliverability 


TO 


Network 


Upgrades 


TO - 


Owned 


Direct 


assigned 


Shared 


Network 


Upgrade 


Total Cost 


($) 


G681 $7,301,100 $0 $0 $6,425,000 $2,442,953 $315,664 $0 $16,484,717 


G735 $3,916,029 $0 $0 $0 In-Service In-Service $0 $3,916,029 


G798 $1,007,831 $0 $0 $0 In-Service In-Service $0 $1,007,831 


G826 $3,076,793 $0 


Not 


Available1 $0 


Not 


Available 


Not 


Available $0 $3,076,793 


G830 $5,823,942 $0 $0 $0 $4,501,229 $450,944 $0 $10,776,115 


G870 $49,731,602 $0 $0 $0 In-Service In-Service $0 $49,731,602 


G947 $1,437,390 $0 $0 $0 In-Service In-Service $0 $1,437,390 


H008 $4,481,801 $0 $0 In-Service In-Service In-Service $0 $4,481,801 


H009 $1,865,720 $0 $0 In-Service In-Service In-Service $0 $1,865,720 


H021 $7,190,093 $0 $0 $0 $582,964 $617,244 $0 $8,390,301 


H048 $2,895,870 $0 $450,000 $0 $450,0002 $700,000 $0 $4,495,870 


H058 $2,606,283 $0 


Not 


Available $0 


included in 


H048 


included in 


H048 $0 $2,606,283 


H081 $8,831,447 $0 


Not 


Available $0 $9,400,000 $1,475,000 $0 $19,706,447 


H096 $4,239,223 $0 $0 $0 In-Service In-Service $0 $4,239,223 


J026 $4,202,194 $0 $0 $0 


Not 


Available $5,000,000 $0 $9,202,194 


J091 $1,292,290 $0 $0 $0 In-Service In-Service $0 $1,292,290 


J092 $2,888,319 $0 $0 $0 


Not 


Available 


Not 


Available $0 $2,888,319 


J097 $3,005,097 $0 $5,0003 $0 


Not 


Available 


Not 


Available $0 $3,010,097 
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ERIS Network Upgrades ($) 


NRIS 


Network 


Upgrades ($) 


Interconnection Facilities 


($) 


Project 


Num Steady-State 


& Voltage 


Stability 


Transient 


Stability4 


Short-


circuit 
Deliverability 


TO 


Network 


Upgrades 


TO - 


Owned 


Direct 


assigned 


Shared 


Network 


Upgrade 


Total Cost 


($) 


J112 $0 $0 $0 $0 In-Service In-Service $0 $0 


J171 $0 $0 $0 $0 In-Service In-Service $0 $0 


J182 $2,565,847 $0 $0 $0 $1,502,440 $276,962 $0 $4,345,249 


J183 $2,238,882 $0 


Not 


Available $0 In-Service In-Service $0 $2,238,882 


J191 $511,350 $0 $0 $0 In-Service In-Service $0 $511,350 


J200 $4,500,000 $0 $0 $50,000 $0 $555,000 $0 $5,105,000 


R42 $2,238,630 $0 $0 $0 $2,882,000 $913,000 $0 $6,033,630 


R49 $32,946 $0 $0 $0 $0 $0 $0 $32,946 


R65 $417,410 $0 $0 $0 In-Service In-Service $0 $417,410 


J249 $0 $0 $0 $0 $0 $0 $0 $0 


Total ($) $128,298,090 $0 $455,000 $6,475,000 $21,761,586 $10,303,814 $0 $167,293,490 


Note 1: Costs specified as “Not Available” will be provided in the FAS in progress. 


Note 2: Cost of $450,000 is to replace three GRE switches related to H048 and H058. 


Note 3: Cost of $5,000 is to determine relay setting changes related to J097. 


Note 4: Shunt capacitor at Stone Lake (1 x 75 Mvar) is required by transient stability to be installed as fast switched 


capacitor. 
 
The study was performed under the direction of MISO by Siemens PTI and an ad hoc study 
group. The ad hoc study group was formed to review the study scope, methodology, models 
and results. The ad hoc study group consisted of representatives from the interconnection 
customers and the following utility companies – Ameren, American Transmission Company, 
Basin Electric Power, Central Iowa Power Cooperative, Commonwealth Edison, Corn Belt 
Power Cooperative, Dairyland Power, Great River Energy, ITC Midwest, Lincoln Electric 
System, MidAmerican Energy Company, MISO, Minnesota Power, Minnkota Power, Missouri 
River Energy Services, Montana-Dakota Utilities Co., Muscatine Power & Water, 
Northwestern Public Service, Omaha Public Power District, Otter Tail Power, PJM, Southern 
Minnesota Municipal Power Agency, SPP, Western Area Power Administration, and Xcel 
Energy. 


1.3 Per Project Summary 
This Section provides estimated cost of Network Upgrades on a per project basis for the 
2022 scenario. 


Generation projects of J112, J171, and J249 do not share any Network Upgrades (ERIS, 
NRIS) costs and hence summaries are not provided. The shared cost of Network Upgrades 
for other generation projects are listed below: 
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1.3.1 G735 Summary 


Table E-3: Estimated Cost of Network Upgrades on a Per Project Basis 


Network Upgrade Total Cost G735 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $601,344 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $29,485 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $75,509 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $921,755 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $594,012 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $239,320 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $169,025 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $704,816 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $82,489 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $138,595 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $82,489 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $277,190 


Total Cost Per Project for Actual NRIS Elections for each Project   $3,916,029 


1.3.2 J091 Summary 


Network Upgrade Total Cost J091 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $198,444 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $9,730 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $24,918 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $304,179 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $196,024 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $78,976 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $55,778 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $232,589 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $27,221 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $45,736 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $27,221 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $91,473 


Total Cost Per Project for Actual NRIS Elections for each Project   $1,292,290 
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1.3.3 G870 Summary 


Network Upgrade Total Cost G870 


631045 WNBAGOS5     161 631180 FREEBORN5    161  1 $35,000,000 $35,000,000 


631127 HAYWD#15     161 631180 FREEBORN5    161  1 $11,400,000 $11,400,000 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $29,126 


680297 LELAND      69.0 680301 T FC        69.0  1 $1,122,000 $489,800 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $238,695 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $454,415 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $367,875 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $228,602 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $156,856 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $605,989 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $109,779 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $180,229 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $109,779 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $360,458 


Total Cost Per Project for Actual NRIS Elections for each Project   $49,731,602 


1.3.4 G798 Summary 


Network Upgrade Cost G798 


631004 M-TOWN 7     115 631081 M-TOWN 5     161  1 $200,000 $94,998 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $54,915 


631071 SCRANTN5     161 631072 GU CTR 5     161  1 $30,000 $11,856 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $41,177 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $153,947 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $89,278 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $39,873 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $314,470 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $29,165 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $49,662 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $29,165 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $99,325 


Total Cost Per Project for Actual NRIS Elections for each Project   $1,007,831 
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1.3.5 R42 Summary 


Network Upgrade Total Cost R42 


631079 BNE JCT5     161 636020 FT.DODG5     161  1 $70,000 $57,671 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $114,884 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $21,498 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $389,086 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $309,709 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $145,681 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $61,345 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $496,274 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $102,547 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $145,796 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $102,547 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $291,592 


Total Cost Per Project for Actual NRIS Elections for each Project   $2,238,630 


1.3.6 G681 Summary 


Network Upgrade Total Cost G681 


 10335 G681_SUB    69.0 630120 ALDEN J8    69.0  1 $1,050,000 $1,050,000 


 10335 G681_SUB    69.0 630121 ALEAWST8    69.0  1 $2,000,000 $2,000,000 


630104 WALTERS8    69.0 630120 ALDEN J8    69.0  1 $3,050,000 $3,050,000 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $6,457 


680297 LELAND      69.0 680301 T FC        69.0  1 $1,122,000 $632,200 


613210 OWATANA1    69.0 630116 PRAT T 8    69.0 1  $2,125,000 $2,125,000 


629990 ELLENDALE5  69.0 630131 STELCTR8    69.0 1  $800,000 $800,000 


630116 PRAT T 8    69.0 630131 STELCTR8    69.0 1  $3,500,000 $3,500,000 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $50,029 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $99,996 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $76,948 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $49,578 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $33,795 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $130,766 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $40,443 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $80,886 
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Network Upgrade Total Cost G681 


Total Cost Per Project for Actual NRIS Elections for each Project   $13,726,100 


1.3.7 G826 Summary 


Network Upgrade Total Cost G826 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $42,629 


698928 WERNER W     345 699785 ROCKY RN     345  1 $1,298,740 $384,136 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $167,585 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $360,960 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $253,173 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $173,810 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $104,716 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $448,066 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $191,019 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $253,227 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $191,019 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $506,454 


Total Cost Per Project for Actual NRIS Elections for each Project   $3,076,793 


1.3.8 G830 Summary 


Network Upgrade Total Cost G830 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $18,902 


698928 WERNER W     345 699785 ROCKY RN     345  1 $1,298,740 $237,737 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $1,998,917 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $1,999,029 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $94,536 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $93,829 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $135,275 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $77,067 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $44,646 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $180,470 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $183,744 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $192,015 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $183,744 
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Network Upgrade Total Cost G830 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $384,030 


Total Cost Per Project for Actual NRIS Elections for each Project   $5,823,942 


1.3.9 G947 Summary 


Network Upgrade Total Cost G947 


630027 TRAER  8    69.0 656299 TRAERTAP8   69.0  1 $200,000 $56,930 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $323,628 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $20,132 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $100,968 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $250,779 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $102,424 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $67,646 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $325,396 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $26,551 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $45,462 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $26,551 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $90,924 


Total Cost Per Project for Actual NRIS Elections for each Project   $1,437,390 


1.3.10 H081 Summary 


Network Upgrade Total Cost H081 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $41,532 


698928 WERNER W     345 699785 ROCKY RN     345  1 $1,298,740 $423,953 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $2,810,570 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $2,810,462 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $187,111 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $243,994 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $275,332 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $164,434 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $96,540 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $406,043 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $241,997 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $295,827 
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Network Upgrade Total Cost H081 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $241,997 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $591,655 


Total Cost Per Project for Actual NRIS Elections for each Project   $8,831,447 


1.3.11 J026 Summary 


Network Upgrade Total Cost J026 


601002 ADAMS  3     345 631046 ADAMS  5     161 605739 ADAMS1 9    13.8 9 $3,500,000 $3,500,000 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $98,150 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $51,006 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $154,117 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $64,679 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $45,890 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $157,117 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $43,745 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $87,490 


Total Cost Per Project for Actual NRIS Elections for each Project   $4,202,194 


1.3.12 J092 Summary 


Network Upgrade Total Cost J092 


631074 GR JCT 5     161 631196 KARMA 5      161  1 $500,000 $500,000 


631077 PERRY  5     161 631196 KARMA 5      161  1 $200,000 $57,088 


631077 PERRY  5     161 635607 BITRSWT5     161  1 $200,000 $57,088 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $9,942 


630009 ANITA  8    69.0 630396 CASEY R     69.0  1 $4,050,000 $1,571,627 


630396 CASEY R     69.0 630831 MENLOTP8    69.0  1 $1,200,000 $465,667 


631007 GR JCT7      115 631074 GR JCT 5     161  1 $750,000 $208,763 


631071 SCRANTN5     161 631072 GU CTR 5     161  1 $30,000 $18,144 


Total Cost Per Project for Actual NRIS Elections for each Project   $2,888,319 
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1.3.13 J097 Summary 


Network Upgrade Total Cost J097 


349662 7TAZEWELL    345 349740 7MAPLE RIDGE 345  1 $500,000 $500,000 


630052 NEWPORT8    69.0 631114 NEWPORT5     161  1 $1,800,000 $1,800,000 


631037 MPWSPLIT     161 631108 DENMARK5     161  1 $500,000 $500,000 


631037 MPWSPLIT     161 631114 NEWPORT5     161  1 $50,000 $50,000 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $155,097 


Total Cost Per Project for Actual NRIS Elections for each Project   $3,005,097 


1.3.14 J182 Summary 


Network Upgrade Total Cost J182 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $453,857 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $45,155 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $599,410 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $188,861 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $139,967 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $469,504 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $92,800 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $161,164 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $92,800 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $322,329 


Total Cost Per Project for Actual NRIS Elections for each Project   $2,565,847 


1.3.15 J183 Summary 


Network Upgrade Total Cost J183 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $118,438 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $286,888 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $191,702 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $142,141 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $75,672 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $391,593 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $180,031 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $224,129 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $180,031 
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Network Upgrade Total Cost J183 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $448,258 


Total Cost Per Project for Actual NRIS Elections for each Project   $2,238,882 


1.3.16 J191 Summary 


Network Upgrade Total Cost J191 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $63,333 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $61,329 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $63,568 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $28,006 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $129,852 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $26,100 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $37,688 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $26,100 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $75,375 


Total Cost Per Project for Actual NRIS Elections for each Project   $511,350 


1.3.17 J200 Summary 


Network Upgrade Total Cost J200 


652435 FARGO  4     230 652436 FARGO  7     115 652434 FARGOSVC    13.2 2 $4,500,000 $4,500,000 


661043 HESKETT7     115 661054 MANDAN 7     115 1  $50,000 $50,000 


Total Cost Per Project for Actual NRIS Elections for each Project   $4,550,000 


1.3.18 R49 Summary 


Network Upgrade Total Cost R49 


631079 BNE JCT5     161 636020 FT.DODG5     161  1 $70,000 $12,329 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $4,402 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $16,215 


Total Cost Per Project for Actual NRIS Elections for each Project   $32,946 
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1.3.19 R65 Summary 


Network Upgrade Total Cost R65 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $57,575 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $55,754 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $57,789 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $25,460 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $118,047 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $34,261 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $68,523 


Total Cost Per Project for Actual NRIS Elections for each Project   $417,410 


1.3.20 H021 Summary 


Network Upgrade Total Cost H021 


630027 TRAER  8    69.0 656299 TRAERTAP8   69.0  1 $200,000 $143,070 


631008 WELSBRG5     161 656301 WELSBRG G   69.0  1 $3,000,000 $3,000,000 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $415,974 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $29,754 


656281 DINSDALE8   69.0 656299 TRAERTAP8   69.0  1 $2,500,000 $2,500,000 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $56,555 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $244,550 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $122,089 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $75,818 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $395,123 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $27,783 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $50,531 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $27,783 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $101,062 


Total Cost Per Project for Actual NRIS Elections for each Project   $7,190,093 


 







Executive Summary 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
1-xxiv 


   


1.3.21 H096 Summary 


Network Upgrade Total Cost H096 


631077 PERRY  5     161 631196 KARMA 5      161  1 $200,000 $142,912 


631077 PERRY  5     161 635607 BITRSWT5     161  1 $200,000 $142,912 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $25,563 


630009 ANITA  8    69.0 630396 CASEY R     69.0  1 $4,050,000 $2,478,373 


630396 CASEY R     69.0 630831 MENLOTP8    69.0  1 $1,200,000 $734,333 


631007 GR JCT7      115 631074 GR JCT 5     161  1 $750,000 $541,237 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $35,372 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $38,883 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $20,212 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $79,426 


Total Cost Per Project for Actual NRIS Elections for each Project   $4,239,223 


1.3.22 H008 Summary 


Network Upgrade Total Cost H008 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $242,118 


631139 HAZLTON3     345 631142 ARNOLD 3     345  1 $1,025,000 $1,025,000 


631142 ARNOLD 3     345 631148 MORGANV3     345  1 $900,000 $900,000 


631148 MORGANV3     345 636420 TIFFIN 3     345  1 $900,000 $900,000 


630019 LIBERTY8    69.0 630321 LIBERTP8    69.0  1 $25,000 $25,000 


630024 DUNDEE 8    69.0 630303 AURORAR8    69.0  1 $25,000 $25,000 


630024 DUNDEE 8    69.0 630304 MASONVL8    69.0  1 $25,000 $25,000 


630308 EARLTAP8    69.0 630310 ALMORE 8    69.0  1 $1,000,000 $1,000,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $90,692 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $66,684 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $41,060 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $141,246 


Total Cost Per Project for Actual NRIS Elections for each Project   $4,481,801 
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1.3.23 H009 Summary 


Network Upgrade Total Cost H009 


631004 M-TOWN 7     115 631081 M-TOWN 5     161  1 $200,000 $105,002 


631083 TRAER  5     161 631086 DYSART 5     161  1 $100,000 $100,000 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $468,491 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $26,480 


631098 MQOKETA5     161 631099 WYOMING5     161  1 $250,000 $250,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $196,344 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $123,815 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $81,070 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $401,073 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $37,815 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $75,631 


Total Cost Per Project for Actual NRIS Elections for each Project   $1,865,720 


1.3.24 H048 Summary 


Network Upgrade Total Cost H048 


605071 FARM TP8    69.0 619442 GRE-MUNSNTP869.0  1 $400,000 $210,526 


605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0  1 $750,000 $394,737 


619440 GRE-ROSCOTP869.0 619442 GRE-MUNSNTP869.0  1 $200,000 $105,263 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $7,978 


698928 WERNER W     345 699785 ROCKY RN     345  1 $1,298,740 $133,113 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $613,428 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $613,426 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $61,013 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $47,411 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $86,661 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $44,411 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $27,317 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $100,154 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $81,987 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $95,486 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $81,987 
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Network Upgrade Total Cost H048 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $190,972 


Total Cost Per Project for Actual NRIS Elections for each Project   $2,895,870 


1.3.25 H058 Summary 


Network Upgrade Total Cost H058 


605071 FARM TP8    69.0 619442 GRE-MUNSNTP869.0  1 $400,000 $189,474 


605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0  1 $750,000 $355,263 


619440 GRE-ROSCOTP869.0 619442 GRE-MUNSNTP869.0  1 $200,000 $94,737 


635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $7,180 


698928 WERNER W     345 699785 ROCKY RN     345  1 $1,298,740 $119,801 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $552,085 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $552,083 


125 (50+75) Mvar shunt capacitor at Adams 161 kV _631046 $1,646,250 $54,911 


250 (5*50) Mvar shunt capacitor at Emery 161 kV _631048 $3,692,500 $42,670 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $77,995 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $39,970 


80 (2*40) Mvar shunt capacitor at Arnold 161 kV _631088 $1,341,600 $24,586 


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV _631191 $6,473,250 $90,139 


80 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $1,477,000 $73,788 


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $85,937 


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 (PV) $1,477,000 $73,788 


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 (PV) $4,315,500 $171,874 


Total Cost Per Project for Actual NRIS Elections for each Project   $2,606,283 
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1.4 G681 Alternate POI Analysis in 2022 Scenario 
In the West Area DPP study, generation project G681 was assumed to be interconnected on 
the Alden Junction-Albert Lea Westside 69 kV line, which is the Point Of Interconnection 
(POI) requested by G681. Per comments from ITC Midwest (ITCM), a study was also 
performed to analyze the impact of G681 if it is interconnected at Albert Lea Westside 69 kV 
substation, which is an alternate POI. 


If G681 interconnects at the alternate POI (Albert Lea Westside), the total cost of Network 
Upgrades (excluding TOIFs and Interconnection Facilities) required by the West Area DPP 
group is reduced by $6,100,000, but $638,657 of Network Upgrades is shifted to other 
generation projects. The total cost of Network Upgrades (including TOIFs and 
Interconnection Facilities) for G681 is reduced by $5,940,274.  


1.5 Study Compliance with NERC FAC-002-1 Standard 
This August 2012 West Area DPP study was completed in compliance with NERC FAC-002-
1: 


R1.1: Evaluation of the reliability impact of the new facilities and their connections on 
the interconnected transmission systems. 


Section 3 covers steady-state analysis results which include thermal and voltage constraints 
impacted by the West Area DPP generating facilities. Thermal and voltage upgrades required 
to interconnect the new generating facilities are also identified. 


Section 4 covers NERC category C thermal overloads impacted by the new generating 
facilities. 


Section 5.1 covers reliability impact of the new generating facilities in the PJM affected 
systems. Network Upgrades required to interconnect the new generating facilities are also 
identified. 


Section 5.2 covers Significantly Affected Facilities (SAF) in non-MISO MAPP affected 
systems, which are impacted by the new generating facilities. Network Upgrades required to 
interconnect the new generating facilities are also identified. 


Section 6 covers short circuit reliability impact of the new generating facilities. 


Section 7 covers Deliverability reliability impact of the new NRIS generating facilities. 


The separate report on transient stability study covers transient stability impact of the new 
generating facilities. Additional Network Upgrades required for transient stability are also 
identified. 


The separate report on voltage stability (PV) analysis covers reliability impact on the System 
Operating Limit (SOL) under the AS King-Eau Claire-Arpin 345 kV line contingency. 
Additional Network Upgrades required for voltage stability are also identified. 
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R1.2: Ensurance of compliance with NERC Reliability Standards and applicable 
Regional, subregional, Power Pool, and individual system planning criteria and facility 
connection requirements. 


Sections 2.2-2.4, Section 3, Section 4, Section 5, and the Separate report on transient 
stability study all cover NERC Reliability Standards TPL-001-0, TPL-002-0, and TPL-003-0. 


Section 5.1 covers PJM system planning criteria. 


Section 5.2 covers MAPP system planning criteria. 


Section 7 covers MISO system planning criteria. 


Section 2.5 and Section 3.4.1.3 covers individual system planning criteria and facility 
connection requirements (ITCM, MEC, CIPCO, and MPW). 


The separate report on voltage stability (PV) analysis covers individual system planning 
criteria (ATC). 


R1.4: Evidence that the assessment included steady-state, short-circuit, and dynamics 
studies as necessary to evaluate system performance under both normal and 
contingency conditions in accordance with Reliability Standards TPL-001-0, TPL-002-
0, and TPL-003-0. 


Section 3 covers MISO steady-state assessment including NERC category A and B 
contingencies. Reliability impacts on MEC, CIPCO, and MPW systems under NERC 
category C contingencies are also assessed (TPL-001-0, TPL-002-0, and TPL-003-0). 


Section 4 covers MISO steady-state assessment including NERC category C contingencies 
(TPL-003-0). 


Section 5.1 covers PJM steady-state assessment including NERC category A, B, and C 
contingencies (TPL-001-0, TPL-002-0, and TPL-003-0). 


Section 5.2 covers MAPP steady-state assessment including NERC category A, B, and C 
contingencies (TPL-001-0, TPL-002-0, and TPL-003-0).  


Section 7 covers MISO deliverability study (steady-state assessment) including NERC 
category A and B contingencies (TPL-001-0, TPL-002-0). 


Section 6 covers short-circuit assessment. 


The separate report on transient stability study covers dynamics studies under NERC 
category A, B, and C contingencies (TPL-001-0, TPL-002-0, and TPL-003-0).   


R1.5: Documentation that the assessment included study assumptions, system 
performance, alternatives considered, and jointly coordinated recommendations. 


Section 2 covers study assumptions and system performance criteria. 







 Executive Summary 


 
 xxix 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


Alternatives considered can be found in Section 3.2.1 (345 kV shunt capacitors option), 
Sections 3.2.2 - 3.2.3 (ATC option), Section 3.4.5 (Blackberry-Arrowhead option), and 
Appendix K (2015 scenario). 


Jointly coordinated recommendations can be found in Section 5.1 (MISO and PJM) and 
Sections 5.2 (MISO and MAPP). Results in Section 3 and 4 have also been reviewed by 
PJM, MAPP, and SPP. 
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Section 


1 
Introduction 
Twenty eight (28) generation projects, with a combined nameplate rating of 3096 MW, have 
requested to interconnect to the MISO transmission network in the West Area and have 
advanced to the West Area Definitive Planning Phase (DPP) August 2012 Cycle (West Area 
DPP) study. 


This report presents the results of a System Impact Study (SIS) performed to evaluate the 
interconnection of the generating facilities in the West Area DPP group. Generating facilities 
of G735, H009, H081, and J112 have requested Energy Resource Interconnection Service 
(ERIS), J182 and J183 have requested Net Zero Interconnection Service (NZIS), and other 
generating facilities have requested Network Resource Interconnection Service (NRIS). J171 
is a request to expand an existing biomass plant from 55 MW to 62 MW.  


The study was performed under the direction of MISO by Siemens PTI and an ad hoc study 
group. The ad hoc study group was formed to review the study scope, methodology, models 
and results. The ad hoc study group consisted of representatives from the interconnection 
customers and the following utility companies - Ameren, American Transmission Company, 
Basin Electric Power, Central Iowa Power Cooperative, Commonwealth Edison, Corn Belt 
Power Cooperative, Dairyland Power, Great River Energy, ITC Midwest, Lincoln Electric 
System, MidAmerican Energy Company, MISO, Minnesota Power, Minnkota Power, Missouri 
River Energy Services, Montana-Dakota Utilities Co., Muscatine Power & Water, 
Northwestern Public Service, Omaha Public Power District, Otter Tail Power, PJM, Southern 
Minnesota Municipal Power Agency, SPP, Western Area Power Administration, and Xcel 
Energy. 
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Section 


2 
Model Development and Study Criteria 


2.1 Model Development 


2.1.1 Benchmark Cases 


Power flow benchmark cases representing near-term (2015) and out-year (2022) summer 
peak and off-peak conditions were developed from the preliminary models used for the MISO 
2012 Transmission Access Planning (TAP) studies. These preliminary models had gone 
through model review by the West Area DPP ad hoc study group. There are four major 
preliminary TAP models: 


 2015 shoulder peak model: “70-Post_Restudy_ TAP12_2015SH_08_20_2012.sav” 
 2015 summer peak model: “66-POST_Restudy_TAP12_2015spk_8_20_2012.sav” 
 2022 shoulder peak model: “69-Post_Restudy_TAP12_2022SH_08-20-2012.sav” 
 2022 summer peak model: “66-


Post_Restudy_TAP12_2022SPK_08_20_2012_V1.sav” 
 
The West Area DPP benchmark cases were created from the preliminary TAP models 
(shoulder peak, summer peak) as follows: 


 MISO August 2012 Cycle East & Central DPP generating facilities were modeled and 
dispatched as listed in Appendix A.1, Table A-1. The output was sunk to the MISO 
market (Table A-6), where generation was scaled in proportion to Pgen – Pmin. 


 Models were reviewed by the Ad Hoc study members (transmission owners and 
customers). Model corrections and changes were made based on the comments and 
feedback. These modeling changes are listed in Appendix A.5, Table A-5. 


The prior queued generation projects modeled in the West Area DPP study are listed below: 


 MISO prior queued generation projects are listed in Appendix A.2;  
 WAPA prior queued generation projects are listed in Appendix A.3; 
 PJM prior queued generation projects are listed in Appendix A.4. 
 


The benchmark power flow cases were solved with transformer tap adjustment enabled, area 
interchange disabled, phase shifter adjustment enabled and switched shunt adjustment 
enabled. 
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2.1.2 Study Cases 


The West Area DPP generating facilities were added to the benchmark cases as described in 
Appendix B. These generating facilities were dispatched as listed in Table A-2 to the MISO 
market (Table A-6), where generation was scaled in proportion to Pgen – Pmin. 


The study cases also include the selected Minimum Reactive Support (MRS) plan which is 
described in Section 3.2.   


2.2 Contingency Criteria 
A variety of contingencies were considered for steady-state analysis: 


 NERC Category A with system intact (no contingencies) 
 NERC Category B contingencies 


o Single element outages, at buses with a nominal voltage of 69 kV and above, 
in the following areas:  CWLD ( area 333), AMMO (area 356), AMIL (area 
357), WEC (area 295), XCEL (area 600), MP (area 608), SMMPA (area 613), 
GRE (area 615), OTP (area 620), ITCM (area 627), MPW (area 633), MEC 
(area 635), MDU (area 661), MHEB (area 667), DPC (area 680), ALTE (area 
694), WPS (area 696), MGE (area 697), UPPC (area 698), CE(area 222), 
NPPD (area 640), OPPD (area 645), LES (area 650), WAPA (area 652), 
AECI (area 330), MIPU(area 540), KCPL (area 541), KACY (area 542), INDN 
(area 545). 


o multiple-element outages initiated by a fault with normal clearing such as 
multi-terminal lines, in Dakotas, Illinois, Iowa, Manitoba, Minnesota, Missouri, 
Nebraska, Wisconsin. 


 NERC Category C 
o Selected NERC Category C events provided by the Ad Hoc Study Group, in 


the study region of Dakotas, Illinois, Iowa, Manitoba, Minnesota, Missouri, 
Nebraska, Wisconsin. 


 
For all contingency and post-disturbance analyses, cases were solved with transformer tap 
adjustment enabled, area interchange adjustment disabled, phase shifter adjustment 
disabled (fixed) and switched shunt adjustment enabled. 


2.3 Monitored Elements 
The study area is defined in Table 2-1. Facilities in the study area were monitored for system 
intact and contingency conditions. Under NERC category A conditions (system intact) 
branches were monitored for loading above the normal (PSS®E rate A) rating. Under NERC 
category B and C conditions, branches were monitored for loading as shown in the column 
labeled "Post-Disturbance Thermal Limits".  
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Table 2-1: Monitored Elements 


Thermal Limits 1 Voltage Limits 2 


Owner / 


Area 


Monitored 


Facilities 


Pre-


Disturbance 


Post-


Disturbance Pre-Disturbance Post-Disturbance 


CWLD 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


AMMO 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


AMIL 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


ATCLLC 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


XEL 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.05/0.9 


MP 69 kV and above 100% of Rate A 100% of Rate B 1.05/1.0/0.96 1.1/0.95/0.92 


SMMPA 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


GRE 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.92 


OTP 40 kV and above 100% of Rate A 100% of Rate B 1.07/1.05/0.97 1.1/0.92 


ITCM 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.07/1.05/0.93 


MEC 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.96/0.95 1.05/0.94/0.93 


MPW 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.05/0.95 


MDU 57 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


MHEB 69 kV and above 100% of Rate A 100% of Rate B 1.12/1.1/1.07/1.05/1.04/ 


0.99/0.97/0.96/0.95 


1.15/1.1/0.94/0.9 


DPC 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.9 1.1/0.9 


CE 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


AECI 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


MIPU 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


KCPL 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


KACY 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


INDN  69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


NPPD  69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


OPPD 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


LES 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


WAPA 69 kV and above 100% of Rate A 100% of Rate B 1.05/0.95 1.1/0.9 


Notes 


1: PSS®E Rate A, Rate B or Rate C 


2:  Limits dependent on nominal bus voltage 
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2.4 Performance Criteria 
A branch is considered a thermal injection constraint if both of the following conditions are 
met: 


1) the branch is loaded above its applicable normal or emergency rating for the post-
change case, and 


2) the generator (NR/ER) has a larger than 20% DF on the overloaded facility under 
post contingent condition or 5% DF under system intact condition, or 


3) the megawatt impact due to the generator is greater than or equal to 20% of the 
applicable rating (normal or emergency) of the overloaded facility, or 


4) the overloaded facility or the overload-causing contingency is at generator’s outlet. 
 
A bus is considered a voltage constraint if both of the following conditions are met. All voltage 
constraints must be resolved before a project can receive interconnection service.  


1) the bus voltage is outside of applicable normal or emergency limits for the post-
change case, and 


2) the change in bus voltage is greater than 0.01 per unit. 


All generators must mitigate thermal injection constraints and voltage constraints in order to 
obtain any type of Interconnection Service.  


Further, all generators requesting Network Resource Interconnection Service (NRIS) must 
mitigate constraints found by using the deliverability algorithm, to meet the system 
performance criteria for NERC category A, B and selected C events, if the constraint 
demonstrates an incremental flow caused by the generator equal to or greater than 5% of the 
generator’s maximum dispatch level in each case. 


2.5 ITCM Generating Facilities Connection Requirements 
The voltage level and MW and MVAR capacity of Generating Facilities are provided as part 
of the required data submittal in the MISO or SPP Interconnection Request (Appendix 1 to 
the GIP.)  Interconnection Customer will provide Generating Facility and Interconnection 
Facility data sufficient for ITC to determine impact of the Interconnection Customer equipment 
upon the transmission system voltage. ITC requires evaluation of Interconnection Customer 
facilities to determine if the Generating Facility is capable of maintaining a voltage schedule at 
the Point of Interconnection. Necessary evaluation will occur as part of the System Impact 
Study as indicated in section 2.1.1 of this document. If Interconnection Customer has not 
provided explicit data for its facilities, ITC will use generally accepted data for Interconnection 
Customer facilities as part of ITC voltage criteria evaluation.   


At a minimum, Generating Facilities will be designed to not cause voltage criteria violations at 
both zero and full generator output. If necessary, Generating Facilities will be required to 
construct facilities to mitigate voltage criteria violations caused by VAR injections from 
Generating Facility and Interconnection Facility equipment during periods of off-peak 
transmission system loading and no generator output.   


To perform the analysis, the 2015 should peak model was pulled from the ftp site, and the 
loads in ITCM and MEC were scaled from 70% to 50% with an identical amount of 
generation reduced.  August DPP 2012 generating facilities were turned off, and 10% of each 
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of the projects’ MW capacity in VAR (100 MW project – 10 MVAR modeled) at the 
generators’ 34.5 kV bus. AC contingency analysis was performed, and voltage violations 
were present for projects J097, G947, H008, and H021. Projects G947, H008, and H021 
currently have GIAs, so the change to ITC Facilities Connection Requirements should not 
impact those projects.  .   


For generation project J097, the contingency and voltage violation information is provided in 
Table 2-2.   


Table 2-2: Voltage Violations Caused by J097 Generating Facility 


Bus # Bus Name KV Area Zone ContVolt BaseVolt LowLimit UppLimit Viol Contingency Description 


631037 MPWSPLIT 161 627 665 1.0649 1.0369 0.93 1.05 H ITCM-B105-SE 


631037 MPWSPLIT 161 627 665 1.065 1.0369 0.93 1.05 H 


631037 MPWSPLIT     161 


631108 DENMARK5     161 1 
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Section 


3 
Steady-State Analysis 
Steady-state analysis was performed to identify thermal and voltage upgrades required to 
interconnect the generating facilities in the West Area DPP group to the transmission system.  


3.1 Study Procedure 


3.1.1 Computer Programs 


Steady-state analyses were performed using PSS®E version 32.1.2 and PSS®MUST version 
10.2. 


3.1.2 Study Methodology 


Benchmark cases representing near-term (2015) and out-year (2022) summer shoulder peak 
and summer peak system conditions without generating facilities in the West Area DPP 
group were created from the preliminary models used for the MISO 2012 Transmission 
Access Planning (TAP) studies. Study cases were created by adding the West Area DPP 
generating facilities and Minimum Reactive Support (MRS) to the benchmark cases. 
Nonlinear (AC) contingency analysis was performed on the benchmark and study cases, and 
the incremental impact of the West Area DPP generating facilities was evaluated by 
comparing the steady-state performance of the transmission system in the benchmark and 
study cases. Since the study cases already include the MRS, additional network upgrades 
are identified to mitigate any additional constraints.  


3.2 Minimum Reactive Support Analysis 
After the West Area DPP generating facilities were added and dispatched to the benchmark 
cases, the following issues were observed: 


 Under system intact conditions, there are forty seven (47) voltage violations in 2015 
shoulder peak scenario at major buses 200 kV and above, and thirty three (33) 
voltage violations in 2022 shoulder peak scenario. Some bus voltages are below 0.9 
pu. See Appendix C.1 for details.  


 Forty five (45) NERC category B contingencies do not solve in the 2015 shoulder 
peak scenario, and one hundred thirty-four (134) contingencies do not solve in the 
2022 shoulder peak scenario. See Appendix C.2 for details. 
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Table 3-1 compares active and reactive power losses in the West DPP study area in the 
2015 and 2022 shoulder peak power flow cases. The increase in reactive power losses 
contributes to the system intact voltage violations noted above.  


Table 3-1: Study Area 2015 & 2022 Shoulder Peak Losses 


2015 2022 


  Active Reactive Active Reactive 


Pre DPP Benchmark Case 4,415 MW 52,957 Mvar 4,471 MW 55,003 Mvar 


Post DPP Study Case 4,813 MW 56,361 Mvar 5,048 MW 60,081 Mvar 


Change 398 MW 3,404 Mvar 577 MW 5,078 Mvar 


 


To restore the major 345 kV bus voltages to the lesser of pre-DPP levels and bus low voltage 
limits, and to solve the non-convergent contingencies after the West Area DPP generating 
facilities were dispatched, two Minimum Reactive Support (MRS) plans were investigated, 
which are: 


 Shunt capacitor additions and Multi-Value Projects (MVPs) 
 Combination of ATC transmission solutions and shunt capacitor additions 


3.2.1 345 kV Shunt Capacitor Additions and MVPs 


345 kV Minimum Reactive Support for the 2022 scenario is: 


 150 Mvar shunt capacitor at Hazleton 345 kV 
 150 Mvar shunt capacitor at Salem 345 kV 
 150 Mvar shunt capacitor at Dubuque 345 kV 
 150 Mvar shunt capacitor at Mitchell Co. 345 kV 
 150 Mvar shunt capacitor at Blackhawk 345 kV 
 150 Mvar shunt capacitor at Emery 345 kV 
 150 Mvar shunt capacitor at Eau Claire 345 kV 


With additions of the MRS to the shoulder peak post-DPP cases, major 345 kV bus voltages 
were compared with benchmark case voltages under system intact conditions. It can be 
clearly observed that this reactive support plan is minimal since those major 345 kV bus 
voltages are barely restored to the lesser of pre-DPP voltage levels and bus low voltage 
limits. Details can be found in Appendix C.3. 


It was also verified that all the previously identified non-convergent contingencies become 
convergent in 2015 shoulder peak study case. In 2022 shoulder peak study case, 
contingencies associated with the Eau Claire – Arpin 345 kV line are the only remaining non-
convergent contingencies. 
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3.2.2 Combination of ATC Transmission Solutions and 345 kV Shunt 
Capacitor Additions 


ATC proposed the following transmission solutions to help mitigating the voltage violations: 


 60% series compensation on the Stone Lake – Gardner Park 345 kV line (141 miles) 
 60% series compensation on the Badger – Coulee (Briggs Rd – North Madison) 345 


kV line (136 miles) 
 Build a new Owen substation 84.3 miles away from Stone Lake on the Stone Lake – 


Gardner Park 345 kV line. Build a new 345 kV line Eau Claire – Owen (46.2 miles). 


After the inclusion of the proposed ATC transmission solutions in the post-DPP cases, 
additional shunt capacitors were identified to restore the major 345 kV bus voltages to the 
pre-DPP levels and solve the non-convergent contingencies. These additional shunt 
capacitors are: 


Minimum additional shunt capacitors for 2022 scenario are: 


 150 Mvar shunt capacitor at Hazleton 345 kV 
 75 Mvar shunt capacitor at Mitchell Co. 345 kV 
 75 Mvar shunt capacitor at Salem 345 kV 
 75 Mvar shunt capacitor at Dubuque 345 kV 
 75 Mvar shunt capacitor at Emery 345 kV 


All the previously identified non-convergent contingencies become convergent in both 2015 
and 2022 shoulder peak cases. Bus voltage comparisons under system intact conditions can 
be found in Appendix C.4. 


3.2.3 Cost Comparison between Two MRS Plans 


Cost comparisons between two Minimum Reactive Support Plans are listed below. The MRS 
Plan with shunt capacitor additions and MVPs is less expensive.  


Table 3-2: Cost Comparison between Two MRS Plans in 2022 Scenario 


2022 


MRS Plan Network Upgrades Cost (M$) 


2 x 75 Mvar shunt capacitor @ Hazleton 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Salem 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Dubuque 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Mitchell Co. 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Blackhawk 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Emery 345 kV 4.316  


Shunt Capacitor Additions & MVPs 


2 x 75 Mvar shunt capacitor @ Eau Claire 345 kV 4.316  


Total (M$)   30.209  
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2022 


MRS Plan Network Upgrades Cost (M$) 


60% series compensation on the Stone Lake – Gardner Park 


345 kV line 30.000  


60% series compensation on the Badger – Coulee (Briggs Rd 


– North Madison) 345 kV line 30.000  


Build a new Owen substation 84.3 miles away from Stone 


Lake on the Stone Lake – Gardner Park 345 kV line. Build a 


new 345 kV line Eau Claire – Owen 117.530  


2 x 75 Mvar shunt capacitor @ Hazleton 345 kV 4.316   


1 x 75 Mvar shunt capacitor @ Mitchell Co. 345 kV 2.158  


1 x 75 Mvar shunt capacitor @ Salem 345 kV 2.158  


1 x 75 Mvar shunt capacitor @ Dubuque 345 kV 2.158  


ATC Transmission Solutions & Shunt 


Capacitor Additions 


1 x 75 Mvar shunt capacitor @ Emery 345 kV 2.158  


Total (M$)   190.477  


 


3.3 2015 Contingency Analysis Results 
Details of contingency analysis results for 2015 scenario can be found in Appendix K.2. 


3.4 2022 Contingency Analysis Results 
The incremental impact of the proposed interconnection on individual facilities was evaluated 
by comparing flows and voltages between benchmark cases (without West Area DPP 
projects or selected Minimum Reactive Support) and study cases (with West Area DPP 
projects and selected Minimum Reactive Support). Analysis was performed in 2022 shoulder 
peak and summer peak scenarios using PSS®MUST. 


3.4.1 2022 Shoulder Peak Contingency Analysis Results 


3.4.1.1 System Intact Conditions 


Thermal violations for NERC category A (system intact) conditions in the 2022 shoulder peak 
scenario are listed in Table E-1, and voltage violations are listed in Table E-2. 


Potential mitigations for the thermal constraints under system intact conditions are listed in 
Table 3-3. 


3.4.1.2 Category B Contingencies 


The results in this Section are for analysis of conditions following NERC Category B 
contingencies. 
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Thermal violations for category B contingencies in the 2022 shoulder peak scenario are listed 
in Table E-5. The highest loading of each facility that violates criteria is shown in Table E-3.  
Potential mitigations for the thermal constraints are listed in Table 3-4. 


Voltage violations for category B contingencies in the 2022 shoulder peak condition are listed 
in Table E-6. The worst voltage violation of each bus is shown in Table E-4.  


3.4.1.3 Category C Contingencies in MEC, CIPCO, and MPW 


The results in this Section are for analysis of conditions following NERC category C 
contingencies. MEC, CIPCO, and MPW require mitigation of any thermal constraints on their 
bulk transmission systems under category C contingencies. For thermal violations in other 
systems under category C contingencies, mitigation is not required and the results are 
provided only for information.  


For MEC category C contingencies in the 2022 shoulder peak scenario, thermal violations 
are listed in Table E-7, and voltage violations are listed in Table E-8. Potential mitigations for 
MEC thermal constraints under category C contingencies are listed in Table 3-5.  


For CIPCO category C contingencies in the 2022 shoulder peak scenario, thermal violations 
are listed in Table E-9. There were no voltage violations (Table E-10). Potential mitigations for 
CIPCO thermal constraints under category C contingencies are listed in Table 3-6. 


For category C contingencies in the 2022 shoulder peak scenario, no MPW thermal or 
voltage violations were identified (Table E-11, Table E-12). 
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Table 3-3: Potential Mitigations for Thermal Constraints in 2022 SUOP, System Intact 


Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%) Constraint Type Mitigation 


G681 ITCM 


G681 Sub-Albert Lea Westside 


Sub 69kV 40 110.5 


DF>Cutoff, MW>20%*Rating, 


Outlet-Mon 


Re-conductor ITCM 69kV lines with T2-


477 


J097 Ameren Tazewell-Mapleridge 345 kV 766 116.3 DF>Cutoff 


Quarter Mile of 345kV cable. New rating 


is NR/NE=1195/1195 MVA 


J092, H096 ITCM Perry-Karma 161 kV 167 103.5 DF>Cutoff, Outlet-Mon 


Upgrade terminal equipment at Perry 


substation (240 MVA) 


H008  CIPCO Liberty-Dundee 161 kV 167 117.0 DF>Cutoff 


To get 200 MVA: Replace Breaker 4640 


and reconfigure SCADA 


G870 ITCM Hayward-Freeborn 161 kV 167 142.1 


DF>Cutoff, MW>20%*Rating, 


Outlet-Mon 


Upgrade Hayward to Freeborn to 


446MVA 


J171, G735_J091, G798, 


R42, G681, G826, G830, 


G947, H081, J092, J183, 


J191, R49, R65, H021, 


H096, H009, H048_H058   MEC Bondurant-Montezuma 345 kV 926 111.2 DF>Cutoff 


Existing rating is 926/1010 MVA (CT 


limit).   The # of structure replacements 


to achieve required rating is to be 


determined.  


J171, G826, G830, H081, 


J182, J112, H048_H058   ATC Werner West-Rocky Run 345 kV 771 99.2 Note 1 DF>Cutoff 


Resag, The post upgrade rating would 


be SN/SE = 908/908 MVA, WN/WE = 


1004/1147 MVA. 


Note 1: Per ATC local planning criteria, this is a thermal violation. 
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Table 3-4: Potential Mitigations for Thermal Constraints in 2022 SUOP, Category B Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%) 1 Constraint Type Mitigation 


G681 ITCM G681 Sub-Alden Junction 69 kV 40 108.1 


DF>Cutoff, 


MW>20%*Rating, Outlet-


conting, Outlet-Mon Re-conductor ITCM 69kV lines with T2-477 


G681 ITCM G681 Sub-Albert Lea Westside Sub 69kV 40 147.3 


DF>Cutoff, 


MW>20%*Rating, Outlet-


Mon Re-conductor ITCM 69kV lines with T2-477 


J026   XEL  Adams 345-161 kV Transformer #9  345 120.5 DF>Cutoff 


replace the existing transformer with a 448 


MVA, with 115% emergency rating 


H048_H058 GRE Farming Tap-Munson Tap 69 kV 52.8 114.2 DF>Cutoff, MW>20%*Rating Rebuild 


H048_H058 GRE Paynesville-Rosco Tap 69 kV 47.8 133.6 


DF>Cutoff, 


MW>20%*Rating, Outlet-


Mon Rebuild 


H048_H058 GRE Rosco Tap-Munson Tap 69 kV 58.3 106.3 DF>Cutoff, MW>20%*Rating Rebuild 


H021  ITCM Traer-Traer Tap 69 kV 36 190.7 MW>20%*Rating 


Upgrade terminal equipment at ITCM's 


Traer Substation. (82 MVA) 


J097 CIPCO Newport 161-69 kV xfmr 60 124.6 


DF>Cutoff, 


MW>20%*Rating, Outlet-


conting To get 78.7 MVA: Replace Transformer 


G681 ITCM Walters-Alden Junction 69 kV 40 105.0 


DF>Cutoff, 


MW>20%*Rating, Outlet-


conting, Outlet-Mon Re-conductor ITCM 69kV lines with T2-477 


H009 ITCM Marshall Town 161-115 kV xfmr 213 110.8 Outlet-conting 
Bus Conductor upgrade next limiting 


element is CT at 239MVA and transformer 
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Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%) 1 Constraint Type Mitigation 


is rated at 252 MVA 


H021 ITCM Wellsburg 161-69 kV Transformer 100 111.6 


DF>Cutoff, 


MW>20%*Rating, Outlet-


conting, Outlet-Mon Need new Transformer 150 MVA 


J097 


MEC / 


MPW Newport-MPW Split-Denmark 161 kV 175 112.0 


DF>Cutoff, 


MW>20%*Rating, Outlet-


conting, Outlet-Mon Raise structures 


G870 ITCM Winnebago-Freeborn 161 kV 167 110.9 


DF>Cutoff, 


MW>20%*Rating, Outlet-


Mon 


Build a new 21.5 mile long 161kV line with 


T2- 795 from Glenworth to Freeborn 


J092 ITCM Grand Jct-Karma 161 kV 167 100.9 DF>Cutoff 


Breaker Replacement. New rating is 446 


MVA 


J092, H096 ITCM Perry-Karma 161 kV 167 129.9 DF>Cutoff, Outlet-Mon 


Upgrade terminal equipment at Perry 


substation (240 MVA) 


J092, H096 


ITCM/ 


MEC Perry-Bittersweet 161 kV 167 112.5 DF>Cutoff 


Terminal Equipment at ITC end, 600 AMP 


Switch should take it to the conductor rating 


(240MVA) 


H009   ITCM Traer-Dysart 161 kV 276 102.2 DF>Cutoff 


Replace approx. 300' (one or two spans) of 


795 conductor with 954 conductor. (299 


MVA) 


G870 ITCM Hayward-Freeborn 161 kV 167 174.7 


DF>Cutoff, 


MW>20%*Rating, Outlet-


Mon Upgrade Hayward to Freeborn to 446MVA 


H008 ITCM Hazleton-Arnold 345 kV 846 114.4 DF>Cutoff 


If MISO allows, ITC will complete 


necessary upgrade in conjunction with 


MVP work.  If not, bus upgrades 
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Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%) 1 Constraint Type Mitigation 


H008 ITCM Arnold-Morgan Valley 345 kV 956 105.2 DF>Cutoff 


Raise structures for sag limit, 2 breaker 


replacements. The terminal/bus limit would 


be 1177MVA - the conductor limit would be 


1183MVA 


H008 


ITCM / 


MEC Morgan Valley-Tiffin 345 kV 956 103.3 DF>Cutoff 


MidAmerican’s portion of the line is rated 


961 MVA.  Structure replacements would 


be required to increase rating above 1031 


MVA (956 x 1.079). 


ITC Sag limited to 846 MVA 164 deg. ITC 


to provide limiting elements for their portion    


J191, R65 MEC Bondurant-Montezuma 345 kV 896 123.0 DF>Cutoff 


Existing rating is 926 MVA (CT limit).   The 


# of structure replacements to achieve 


required rating is to be determined. 


H021 ITCM Dinsdale-Traer Tap 69 kV 41 170.2 MW>20%*Rating 


Upgrade conductor from Dinsdale to Traer 


from 3/0 (Dinsdale – Traer Jct) to 477. 


G870 DPC Leland-Forest City 69 kV 25 121.6 


MW>20%*Rating, Outlet-


conting 


Rebuild DPC 69 kV line with 477 ACSR 


conductor 


Note 1: The corresponding worst contingencies can be found in Appendix E.1 
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Table 3-5: Potential Mitigations for Thermal Constraints in 2022 SUOP, MEC Category C Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%) Constraint Type Mitigation 


J092, H096 ITCM/MEC Perry-Bittersweet 161 kV 167 129.1 DF>Cutoff 


Terminal Equipment at ITC end, 600 AMP 


Switch should take it to the conductor rating 


(240MVA) 


R49 ITCM/MEC Boone Jct-Ft. Dodge 161 kV 147 100.6 DF>Cutoff 


Replace Disconnect and CT. The # of 


structure replacements to achieve required 


rating is to be determined. 


J191, R65 MEC Bondurant-Montezuma 345 kV 896 125.0 DF>Cutoff 


Existing rating is 926 MVA (CT limit). The # 


of structure replacements to achieve 


required rating is to be determined. 


 


Table 3-6: Potential Mitigations for Thermal Constraints in 2022 SUOP, CIPCO Category C Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%) Constraint Type Mitigation 


J092 CIPCO Scranton-Guthrie Ctr 161 kV 112 109.7 DF>Cutoff, Outlet-Mon Change CT Ratios and reconfigure SCADA 


J097 CIPCO Newport 161-69 kV xfmr 60 103.9 MW>20%*Rating Replace Transformer 
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3.4.2 2022 Summer Peak Contingency Analysis Results 


3.4.2.1 System Intact Conditions 


Thermal violations for NERC category A (system intact) conditions in the 2022 summer peak 
scenario are listed in Table E-13. No voltage violations were identified (Table E-14). 


Potential mitigations for the thermal constraints under system intact conditions are listed in 
Table 3-7. 


3.4.2.2 Category B Contingencies 


Thermal violations for category B contingencies in the 2022 summer peak scenario are listed 
in Table E-16. No voltage violations were identified (Table E-16). 


Potential mitigations for the thermal constraints under category B contingencies are listed in 
Table 3-8. 


3.4.2.3 Category C Contingencies in MEC, CIPCO, and MPW 


For category C contingencies in the 2015 summer peak scenario, no MEC thermal or voltage 
violations were identified (Table E-17, Table E-18).  


For category C contingencies in the 2015 summer peak scenario, no CIPCO thermal or 
voltage violations were identified (Table E-19, Table E-20). 


For category C contingencies in the 2015 summer peak scenario, no MPW thermal or 
voltage violations were identified (Table E-21, Table E-22).  
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Table 3-7: Potential Mitigations for Thermal Constraints in 2022 SUPK, System Intact 


Generator TO Constraint 


Rating 


(MVA) 


Worst Loading 


(%) 


Constraint 


Type Mitigation 


J171   XEL / GRE Fibrominn-Benson 115 kV 70.4 100.7 DF>Cutoff Replace limiting element of the relay at the plant 


 


Table 3-8: Potential Mitigations for Thermal Constraints in 2022 SUPK, Category B Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst Loading 


(%) 


Constraint 


Type Mitigation 


J171   XEL / GRE Fibrominn-Benson 115 kV 70.4 109.9 DF>Cutoff Replace limiting element of the relay at the plant 
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3.4.3 Mitigation Testing for Non-Convergent Contingencies & Voltage 
Violations in 2022 


With the selected Minimum Reactive Support Plan (MRS Plan with shunt capacitor 
additions), there are still many voltage violations under contingencies in the 2022 shoulder 
peak scenario (Table E-4, Table E-8). To determine the mitigation plan for voltage violations 
in 2022, a three-step method has been adopted: 


Step 1: Test mitigation plan to resolve the worst voltage violations in the major 200 kV 
and above buses 


Multiple rounds of mitigation plans have been tested to resolve the worst voltage violations 
under convergent contingencies at major 200 kV and above buses, which are listed in Table 
E-23. The selected mitigation plan comprises the following additional shunt capacitors: 


 175 Mvar shunt capacitor at Arrowhead 230 kV 
 150 Mvar shunt capacitor at Dubuque Co. 345 kV 


With the selected mitigation plan, all the 200 kV and above worst voltage violations have 
been resolved except the low voltage at the Briggs Road 345 kV bus. With the similar reason 
stated in 2015, the low post-contingent voltage at the Briggs Road 345 kV bus is not treated 
as a voltage violation.  


Step 2: Test non-convergent contingencies 


As stated in Section 3.2.1, with additions of the MRS in the 2022 shoulder peak, the only non-
convergent contingencies are associated with the outage of the Eau Claire – Arpin 345 kV 
line. After adding the additional shunt capacitors identified in Step 1, this contingency has 
barely been solved. There are thirteen (13) voltage violations at 200 kV and above buses 
under this contingency.  


With the additional shunt capacitors determined in Step 1, the remaining voltage violations 
under all category B contingencies are in Table E-24, and the remaining category C voltage 
violations are in Table E-25.  


Step 3: Test additional mitigation plan to resolve remaining voltage violations under 
contingencies 


The following additional shunt capacitors were verified to resolve all remaining voltage 
violations under contingencies: 


 100 Mvar shunt capacitor at Hazleton 345 kV 
 170 Mvar shunt capacitor at Stone Lake 345 kV 
 30 Mvar shunt capacitor at Arnold 161 kV 


3.4.4 161 kV Capacitor Option in 2022 Scenario 


Section 3.4.3 describes a set of 345 kV capacitors that mitigate steady state voltage 
constraints in the 2022 shoulder peak scenario. Based on feedback provided by the study 
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group, a second option consisting primarily of 161 kV capacitors has also been developed 
and is listed in Table 3-9.  


Based on the shunt capacitor cost assumptions in Table 9-1, indicative costs for the 161 kV 
option and 345 kV option are listed in Table 3-9 and Table 3-10. The 161 kV option is 
approximately $12.9 M less expensive than the 345 kV option.  


Table 3-9: 161 kV Capacitor Option in 2022 Scenario 


Reactive Support  
Network Upgrades Mvar Cost ($) 


Adams 161 kV 125 (50+75) $1,646,250 


Arnold 161 kV 80 (2 x 40) $1,341,600 


Dubuque Co. 345 kV 225 (3 x 75) $6,473,250 


Emery 161 kV 250 (5 x 50) $3,692,500 


Hazleton 161 kV 300 (6 x 50) $4,431,000 


Salem 161 kV 150 (3 x 50) $2,215,500 


Arrowhead 230 kV 80 (2 x 40) $1,477,000 


Stone Lake 345 kV 75 (1 x 75) $2,157,750 


Total 1285 Mvar $23,434,850 


 


Table 3-10: 345 kV Capacitor Option in 2022 Scenario 


Reactive Support  
Network Upgrades Mvar Cost ($) 


Minimum Reactive Support 


Hazleton 345 kV 150 (2 x 75) $4,315,500 


Salem 345 kV 150 (2 x 75) $4,315,500 


Dubuque Co. 345 kV 150 (2 x 75) $4,315,500 


Mitchell Co. 345 kV 150 (2 x 75) $4,315,500 


Blackhawk 345 kV 150 (2 x 75) $4,315,500 


Emery 345 kV 150 (2 x 75) $4,315,500 


Eau Claire 345 kV 150 (2 x 75) $4,315,500 


Additional Voltage Mitigations under Contingencies 


Arrowhead 230 kV 175 (75 + 2 x 50) $2,384,750 


Dubuque Co. 345 kV (2nd) 150 (2 x 75) $4,315,500 


Hazleton 345 kV 100 (1 x 100) $2,327,000 


Stone Lake 345 kV 170 (100+70) $4,450,900 


Arnold 161 kV 30 (1 x 30) $603,100 
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Reactive Support  
Network Upgrades Mvar Cost ($) 


Total 1675 Mvar $39,974,250 


 


3.4.5 Blackberry-Arrowhead 345 kV Transmission Option in 2022 Scenario 


The Blackberry-Arrowhead 345 kV transmission line was also tested for the 161 kV capacitor 
option in the 2022 scenario. Similar to the 2015 scenario, the Blackberry-Arrowhead 345 kV 
line eliminates the need for shunt capacitors (2 x 40 Mvar) at Arrowhead. However, voltage 
violations are observed around Stone Lake for the King-Eau Claire-Arpin contingency. The 
Stone Lake voltage violations can be mitigated by adding a 1 x 75 Mvar shunt capacitor at 
Stone Lake. 


With the same cost assumption given in Section K.2.6, the Blackberry-Arrowhead 345 kV 
transmission option is $134.2 M more expensive than the 161 kV capacitor option (Table 
3-11). 


Table 3-11: Cost Comparison between Blackberry-Arrowhead Option and 161 kV Capacitor 
Option in 2022 


Reactive Support Plan Network Upgrades Cost (M$) 


80 (2 x 40) Mvar capacitor @ Arrowhead 230 kV 1.5 
161 kV Capacitor Option 


75 (1 x 75) Mvar capacitor @ Stone Lake 345 kV 2.2 


Total (M$)   3.7 


Blackberry-Arrowhead 345 kV line 130.0 


345-230 kV xfmr at Blackberry 5.7 
Blackberry-Arrowhead Option 


  
75 (1 x 75) Mvar capacitor @ Stone Lake 345 kV 2.2 


Total (M$)   137.9 


 


3.4.6 Network Upgrades Identified in MISO ERIS Analysis for 2022 Scenario 


Network upgrades identified in the MISO ERIS analysis for the 2022 scenario include the 
following reactive support network upgrades and thermal network upgrades: 


3.4.6.1 Reactive Support Network Upgrades 


Based on the 161 kV reactive support mitigation plan, the required reactive support network 
upgrades and their costs for the 2022 scenario are listed in Table 3-12: 


Table 3-12: Reactive Support Network Upgrades and Cost for 2022 Scenario 


Reactive Support Network Upgrades Ownership Cost ($) 


(50+75) Mvar shunt capacitor at Adams 161 kV ITCM $1,646,250 


6 x 50 Mvar shunt capacitor at Hazleton 161 kV ITCM $4,431,000 
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Reactive Support Network Upgrades Ownership Cost ($) 


3 x 50 Mvar shunt capacitor at Salem 161 kV ITCM $2,215,500 


3 x 75 Mvar shunt capacitor at Dubuque Co. 345 kV ITCM $6,473,250 


5 x 50 Mvar shunt capacitor at Emery 161 kV ITCM $3,692,500 


2 x 40 Mvar shunt capacitor at Arrowhead 230 kV MP $1,477,000 


1 x 75 Mvar shunt capacitor at Stone Lake 345 Kv1 ATC $2,157,750 


2 x 40 Mvar shunt capacitor at Arnold 161 kV ITCM $1,341,600 


Total  $23,434,850 


Note 1: Per transient stability analysis, the 1 x 75 Mvar shunt capacitor at Stone Lake should be installed as fast switched 


shunt. 


 


3.4.6.2 Thermal Network Upgrades 


Network upgrades and their cost for mitigating thermal violations identified in the MISO 
steady-state analysis for the 2022 scenario are listed in Table 3-13: 


Table 3-13: Thermal Network Upgrades and Cost for 2022 Scenario 


Thermal Constraint Mitigation Ownership Cost ($) 


G681 Sub-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $1,050,000 


G681 Sub-Albert Lea Westside 


Sub 69kV Re-conductor ITCM 69kV line with T2-477 ITCM 
$2,000,000 


Tazewell-Mapleridge 345 kV 


Quarter Mile of 345kV cable. New rating is 


NR/NE=1195/1195 MVA AMRN $500,000 


Adams 345/161 kV xfmr #9  


Replace the existing transformer with a 448 


MVA, with 115% emergency rating XEL $3,500,000 


Farming Tap-Munson Tap 69 kV Rebuild GRE $400,000 


Paynesville-Rosco Tap 69 kV Rebuild GRE $750,000 


Rosco Tap-Munson Tap 69 kV Rebuild GRE $200,000 


Traer-Traer Tap 69 kV 


Upgrade terminal equipment at ITCM's Traer 


Substation ITCM $200,000 


Newport 161/69 kV xfmr Replace Transformer CIPCO $1,800,000 


Walters-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $3,050,000 


Marshall Town 161-115 kV xfmr Bus Conductor upgrade ITCM $200,000 


Wellsburg 161-69 kV 


Transformer Need new Transformer 150 MVA ITCM $3,000,000 


MPW Split-Newport 161 kV Raise structures MPW $50,000 


Winnebago-Freeborn 161 kV Build a new 21.5 mile long 161kV line with T2- ITCM $35,000,000 
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Thermal Constraint Mitigation Ownership Cost ($) 


795 from Glenworth to Freeborn 


Grand Jct-Karma 161 kV Breaker Replacement ITCM $500,000 


Perry-Karma 161 kV Upgrade terminal equipment at Perry substation ITCM $200,000 


Perry-Bittersweet 161 kV Terminal Equipment at ITC end ITCM/MEC $200,000 


Boone Jct-Fort Dodge 161 kV 


Replace Disconnect and CT.  The # of structure 


replacements to achieve required rating is to be 


determined.  MEC/CIPCO $70,000 


Traer-Dysart 161 kV 


Replace approx. 300' (one or two spans) of 795 


conductor with 954 conductor ITCM $100,000 


Liberty-Dundee 161 kV Replace Breaker 4640 and reconfigure SCADA CIPCO $2,250,000 


Hayward-Freeborn 161 kV Upgrade Hayward to Freeborn to 446MVA ITCM $11,400,000 


Hazleton-Arnold 345 kV 


If MISO allows, ITC will complete necessary 


upgrade in conjunction with MVP work. If not, 


bus upgrades ITCM/MEC $1,025,000 


Arnold-Morgan Valley 345 kV 


Raise structures for sag limit, 2 breaker 


replacements. ITCM/MEC $900,000 


Morgan Valley-Tiffin 345 kV 


MidAmerican’s portion of the line is rated 961 


MVA.  Structure replacements would be required 


to increase rating above 1031 MVA (956 x 


1.079). 


ITC Sag limited to 846 MVA 164 deg. ITCM/MEC $900,000 


Bondurant-Montezuma 345 kV 


The # of structure replacements to achieve 


required rating is to be determined.  MEC $600,000 


Dinsdale-Traer Tap 69 kV 


Upgrade conductor from Dinsdale to Traer from 


3/0 (Dinsdale – Traer Jct) to 477. ITCM $2,500,000 


Leland-Forest City 69 kV 


Rebuild DPC 69 kV line with 477 ACSR 


conductor DPC $1,122,000 


Fibrominn-Benson 115 kV Relay end at the Plant XEL/GRE $0 


MPW Split-Denmark 161 kV Raise structures  ITCM $500,000 


Werner West-Rocky Run 345 kV Resag ATC $1,298,740  


Total     $75,265,740 


 


3.5 G681 Alternate POI Analysis in 2022 Scenario 
In the West Area DPP study, generation project G681 was assumed to be interconnected on 
the Alden Junction-Albert Lea Westside 69 kV line, which is the Point Of Interconnection 
(POI) requested by G681. Per comments from ITC Midwest (ITCM), a study was also 
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performed to analyze the impact of G681 if it is interconnected at Albert Lea Westside 69 kV 
substation, which is an alternate POI. 


Below are the changes of constraints if G681 will be interconnected at Albert Lea Westside 
69 kV substation: 


 Two lines are no longer overloaded. The Albert Lea Westside-Alden Junction 69 kV 
line ($3,050,000) and Walters-Alden Junction 69 kV line ($3,050,000) are no longer 
constraints. There is no cost impact on other generation projects.  


 The DF of G681 on the Bondurant-Montezuma 345 kV line under system intact 
conditions will be changed from 0.05067 to 0.04788 (Table 3-14). So the G681 
shared cost of $6,457 on the Network Upgrade (Executive Summary Section 1.3.6) 
will be shifted to other generation projects. 


 Leland-Forest City 69 kV is no longer overloaded under the contingency of Albert Lea 
Westside-Alden Junction 69 kV line (G681 outlet contingency). G681 is no longer 
responsible for this Network Upgrade, so the G681 shared Network Upgrade cost of 
$632,200 (Executive Summary Section 1.3.6) will be shifted to the generation project 
G870. 


Table 3-14: DF Changes of G681 on Bondurant-Montezuma 345 kV line (System Intact) 


POI Constraint G681 


G681 at Official POI Bondurant-Montezuma 345 kV line 0.05067 


G681 at Alternate POI (ALEAW) Bondurant-Montezuma 345 kV line 0.04788 


 
Table 3-15 compares the total Network Upgrade cost (excluding TOIFs and Interconnection 
Facilities) per project in 2022 scenario between the assumption of G681 at the original POI 
and the assumption of G681 at the alternate POI (Albert Lea Westside). Overall, the total cost 
of Network Upgrades (excluding TOIFs and Interconnection Facilities) required by the West 
Area DPP group will be reduced by $6,100,000 if G681 is interconnected at the alternate POI 
(Albert Lea Westside). 


Including the cost of Interconnection Facilities (TOIFs and Interconnection Facilities), the total 
cost of Network Upgrades for G681 will be reduced by $5,940,274 (Table 3-16) if G681 is at 
the alternate POI. 


Table 3-15: Total Network Upgrade Cost (excluding TOIFs and Interconnection Facilities) Per 
Project Comparison 


Project 


Total NU Cost Per Project for 


Actual NRIS Elections for 


each Project with G681 at 


original Submitted POI 


Total NU Cost Per Project for 


Actual NRIS for each Project 


with G681 at ALEAW (ITC 


Proposed POI) 


Cost Differential 


(Original G681 - ITC 


Proposed POI) 


J171 $0 $0  $                -    


G735_J091 $5,208,319 $5,208,745  $             426.64  
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Project 


Total NU Cost Per Project for 


Actual NRIS Elections for 


each Project with G681 at 


original Submitted POI 


Total NU Cost Per Project for 


Actual NRIS for each Project 


with G681 at ALEAW (ITC 


Proposed POI) 


Cost Differential 


(Original G681 - ITC 


Proposed POI) 


G870 $49,731,602 $50,364,119  $         632,516.88  


G798 $1,007,831 $1,008,428  $             597.44  


R42 $2,238,630 $2,239,880  $           1,249.87  


G681 $13,726,100 $6,987,442  $      (6,738,657.39) 


G826 $3,076,793 $3,077,257  $             463.77  


G830 $5,823,942 $5,824,148  $             205.64  


G947 $1,437,390 $1,437,609  $             219.02  


H081 $8,831,447 $8,831,899  $             451.84  


J026 $4,202,194 $4,202,194  $                -    


J092 $2,888,319 $2,888,428  $             108.16  


J097 $3,005,097 $3,005,097  $                -    


J182 $2,565,847 $2,565,847  $                -    


J183 $2,238,882 $2,238,882  $                -    


J191 $511,350 $512,039  $             689.02  


J200 $4,550,000 $4,550,000  $                -    


R49 $32,946 $32,994  $              47.89  


R65 $417,410 $418,036  $             626.38  


H021 $7,190,093 $7,190,416  $             323.71  


H096 $4,239,223 $4,239,501  $             278.11  


H008 $4,481,801 $4,481,801  $                -    


H009 $1,865,720 $1,866,008  $             288.09  


J112 $0 $0  $                -    


H048_H058 $5,502,154 $5,502,319  $             164.91  


J249 $0 $0  $                -    


Total Cost of NUs  


(excluding TOIFs and 


Interconnect 


Facilities) 


$134,773,090 $128,673,090  $      (6,100,000.00) 
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Table 3-16: G681 Total Network Upgrade Cost Comparison 


  
G681 TOIFs and interconnection 


Nus at Original POI 


G681 TOIFs and 
interconnection Nus at ITC 


POI 


Cost of Interconnection Facilities  $       2,758,617.00   $  3,557,000.00  


Total Cost of Upgrades for G681  $      16,484,716.71   $ 10,544,442.32  


      


Total Saving for G681  $      (5,940,274.39)   
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Section 


4 
Thermal Overload Screening under 
Category C Contingencies 
Linear (dc) contingency analysis was performed for selected NERC category C contingencies 
provided by the Ad Hoc Study Group, except for contingencies in the MEC/CIPCO/MPW 
systems that were evaluated in Section 3. 


Thermal network upgrades for the 2015 scenario identified in the MISO ERIS analysis 
(Section K.2.7) were added to the 2015 shoulder peak and summer peak study cases (with 
West Area DPP projects and selected Minimum Reactive Support). Similarly, thermal 
network upgrades for the 2022 scenario identified in the MISO ERIS analysis (Section 3.4.6) 
were added to the 2022 shoulder peak and summer peak study cases (with West Area DPP 
projects and selected Minimum Reactive Support). Linear contingency analyses were 
performed on these study cases to identify thermal overloads impacted by the West Area 
DPP projects.  


The thermal overloads under category C contingencies which are significantly impacted by 
the West Area DPP projects are listed in Appendix F.1. These results are provided for 
transmission owning companies for review and no mitigation plan has been developed.  


The branches with loadings above 125% of applicable ratings under category C 
contingencies are listed in Appendix F.2. These results are provided for transmission owning 
companies for review and no mitigation plan has been developed.  
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Section 


5 
Affected System Steady-State Analysis 
Steady state analyses were performed to identify constraints on non-MISO affected systems. 


5.1 PJM Affected System AC Contingency Analysis 
The study details can be found in Appendix G.1. 


5.1.1 Study Methodology 


PJM performed the contingency analysis to evaluate the impact of MISO West Area DPP 
generating facilities on PJM systems. 


The analyses were performed in both PJM summer peak case (PJM 2015SP) and light load 
case (PJM 2014LL). All West Area DPP generating facilities were added to the cases. PJM 
performed contingency analyses with all PJM category B and C contingencies.   


5.1.2 Study Results 


5.1.2.1 Summer Peak Analysis Results 


One transmission line was found to be overloaded and the only MISO project contributing to 
the overload is J238, which is contributing 61.6 MW loading. See Table 5-1 for details. 


Table 5-1: Thermal Violation in Summer Peak 


Element Area Rating 


MISO, 


MW 


Cont 


Label 


Cont 


Type 


Pre 


MISO Pre % 


Post 


MISO Post % 


05KEYSTN-


05SORENS ckt1 345 205 897 61.6 4814_B2 single 885.7 98.70% 947.3 105.60% 


 


To mitigate this violation, there are two mitigation options: 


1. MISO MVP Option  


MISO MVP project Reynolds – Burr Oak – Hipple 345kV was tested and proved to mitigate 
the overload. 
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2. Proposed upgrade without MISO MVP projects 


Connect Keystone 345 kV station to a new 345 kV station near the existing Van Buren 138 
kV station. The new 345 kV station will include one 345/138 kV transformer and six 138 kV 
line exits, comprised of existing lines that run adjacent to Van Buren station presently. Total 
cost is as follows:  
 
New 345 kV Line:     $21 million  
New 345 kV Station:     $20 million  
138 kV line cut-in and remote end work:  $5 million 


5.1.2.2 Light Load Analysis Results 


Six transmission facilities were found to be overloaded (Table 5-2) and the MISO project 
contributing to the overloads are listed in Table 5-3. 


Table 5-2: Thermal Violations in Light Load 


Element Areas Rating 


MISO, 


MW Cont Label 


Cont 


Type 


Pre 


MISO 


Pre 


% 


Post 


MISO Post% 


E FRA; B - CRETE;BP 


ckt1 345kV 222/222 1334 68.9 


765-L11215__-


S single 1841.39 138 1910.31 143.2 


CRETE;BP - 17STJOHN 


ckt1 345kV 222/217 1334 68.9 


765-L11215__-


S single 1836.79 137.7 1905.71 142.9 


QUAD3 - 11 - H471 ; ckt1 


345kV 222/222 1441 336.5 


345-L15503_B-


R single 1256.99 87.2 1593.51 110.6 


BYRON; B - CHERR; B 


ckt1 345kV 222/222 1441 109.6 


BYRON; 


B_BYRON; 


R_016 single 1421.99 98.7 1528.84 106.3 


CORDO; B - NELSO; B 


ckt1 345kV 222/222 1479 335.4 


345-L0404___-


R single 1245.96 84.2 1581.34 106.9 


H471 ; - NELSO; B ckt1 


345kV 222/222 1528 336.5 


345-L15503_B-


R single 1249.49 81.8 1586.01 103.8 


 


Table 5-3: DPP Projects Contributing to the Overloads in Light Load 


  L6607 L94507 L0404 L0621 L15503 L15504/L0404 


G681 1.89 1.89 4.88 1.85 4.86 4.88 


G735 8.58 8.58 24.05 9.4 23.95 24.05 


G798 0 0 20.95 8.98 20.88 20.95 


G826 8.04 8.04 18.77 0 18.7 18.77 


G830 0 0 8.6 0 8.57 8.6 
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G870 8.71 8.71 22.34 8.48 22.25 22.34 


G947 4 4 13.21 5.48 13.16 13.21 


H008 1.71 1.71 5.24 2.09 5.22 5.24 


H009 6.12 6.12 23.01 9.87 22.93 23.01 


H021 5.59 5.59 19.71 8.33 19.64 19.71 


H048_H058 4.03 4.03 8.06 2.77 8.03 8.06 


H081 0 0 18.98 0 18.91 18.98 


H096 0 0 6.11 2.63 6.09 6.11 


J026 2.26 2.26 5.7 2.13 5.67 5.7 


J091 2.83 2.83 7.94 3.1 7.9 7.94 


J092 0 0 2.38 1.03 2.38 2.38 


J097 8.14 8.14 29.24 14.03 29.21 29.24 


J112 0.24 0.24 0.45 0 0.45 0.45 


J182 6.79 6.79 16.9 6.32 16.83 16.9 


J183 0 0 19.54 0 19.47 19.54 


J191 0 0 11.71 5.09 11.68 11.71 


J196 0 0 0 0 0 0 


J200 0 0 6.62 0 6.6 6.62 


J232 0 0 0 0 0 0 


R42 0 0 30.08 12.79 29.99 30.08 


R49 0 0 1.39 0.58 1.39 1.39 


R65 0 0 10.65 4.63 10.62 10.65 


 


The projects highlighted in Table 5-3 will have cost allocation towards the required upgrades. 
The cost allocation follows the rules described in PJM manual M-14a. 


To mitigate the violations, there are two mitigation options: 


1. MISO MVP Option  


MISO MVP project Galesburg – Fargo – Maple Ridge 345kV was tested and proved to 
mitigate a number of the overloads. The two elements that still require fix even with the MVP 
are L6607 and L94507 – MISO queue projects will have no cost responsibility towards these 
upgrades based on PJM cost allocation rules. 


2. Proposed upgrades without MISO MVP projects 
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Table 5-4: Proposed Upgrades without MISO MVP Projects 


ComEd Line 


# Upgrade Description 


Planning-Level Cost 


Estimate 


L6607 


Upgrade 1-345kV CB (BT 9-14) at TSS 66 E. Frankfort, reconductor 12.5 miles 


of 1414 ACSR & 0.2 miles of 2156 ACSR $11.2 M 


L94507 Reconductor 4.7 miles of 1414 ACSR & 0.3 miles of 2156 ACSR $4.0 M 


L0404 Upgrade 3-345kV DISC SW's (BT 1-11) at Stn 4 Quad Cities $ 0.9 M 


L0621 


Mitigate sag limitation on 21.5 miles of 2156 ACSR OVHD conductor & 


upgrade BT 4-13 CT's at Stn 6 Byron $12.0 M 


L15503 


Upgrade 2-345kV CB's (BT 7-8 & 8-9) at TSS 155 Nelson; Reconductor 0.4 


miles of 2338  ACAR OVHD conductor $6.0 M 


L15504/L0404 Upgrade 1-345kV CB (BT 1-2) at ESS H471 


L15504 Upgrade 2-345kV CB's (BT 4-5 & 5-6) at TSS 155 Nelson $8.5 M 


 


5.1.3 Study Summary 


Violations of PJM and local PJM Transmission Owner planning criteria have been identified 
under the conditions as specified above. Customers may select the options above which 
include the mitigation of the overloads through the reinforcement of the system using MISO’s 
MVP projects. Operating procedures must be established in order to mitigate system 
constraints identified above prior to the construction of the required MISO MVP projects.    


Proposed generation projects which intend to proceed will be required to enter into a Facilities 
Study Agreement with PJM in order to commence the Facilities Study for the required 
reinforcements. 
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5.2 SAF Analysis for Non-MISO MAPP Companies 
Per “MAPP Design Review Subcommittee Policies and Procedures” (Version 2.1, Nov. 
2012), Significantly Affected Facilities (SAF) were screened for affected non-MISO MAPP 
companies (WAPA, MPC, BEPC, CIPCO, CBPC). The SAF list contains any transmission 
facilities that are not already posted as flowgates for which all of the following three (3) 
conditions exist: 


1) the branch is loaded above its applicable normal or emergency rating for the post-
change case, and 


2) the generator has a larger than 3% DF on the overloaded facility under post 
contingent condition or 5% DF under system intact condition, and 


3) the loading increase of the overloaded facility is greater than 1 MVA compared with 
that in the pre-change case under system intact or contingency conditions.  


 
AC contingency analysis was performed for the SAF analysis, using the West Area pre-DPP 
benchmark (pre-change) cases and post-DPP study (post-change) cases for 2015 and 2022 
summer peak and shoulder peak scenarios. All NERC category A, B and C contingencies 
described in Section 2.2 were simulated. The affected non-MISO MAPP systems (WAPA, 
MPC, BEPC, CIPCO, and CBPC) were monitored.  


The Significantly Affected Facilities (SAF) in the affected non-MISO MAPP systems are listed 
in Appendix G.2. These include the SAF list for 2015 and 2022 summer peak and shoulder 
peak scenarios. Whether these SAF will be mitigated or not will be determined by the 
affected transmission owning company’s local planning criteria. 


The non-MISO MAPP SAF with their highest loadings and potential network upgrades are 
listed in Table K-17 for the 2015 scenario, and are listed in Table 5-5 for the 2022 scenario. 
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Table 5-5: Non-MISO MAPP Significantly Affected Facilities (SAF) and their Highest Loadings in 2022 Scenario 


Generator Constraint Owner 


Rating 


(MVA) 


Worst 


Loading 


(%)1 


Cont. 


Type Mitigation Cost ($) 


J092, H096,  Anita-Casey 69 kV CIPCO 58 134.1 C Reconductor 13.5 miles of 69 kV $4,050,000 


H008,  Liberty-Liberty Tap 69 kV CIPCO 48 151.2 C Change CT Ratio on Breaker 242 $25,000 


H008,  Dundee-Aurora Red 69 kV CIPCO 32 122.7 C 


Change CT Ratios on Breaker 4660 and 


reconfigure SCADA $25,000 


H008,  Dundee-Masonville 69 kV CIPCO 72 127.8 C 


Change CT Ratios on Breaker 4650 and 


reconfigure SCADA $25,000 


J097,  Newport 161-69 kV xfmr CIPCO 60 124.4 B 


Replace Transformer with new 150 MVA 


unit $1,800,000 


J097,  Newport 161-69 kV xfmr CIPCO 60 131.6 C     


H008,  Earlville Tap-Almore 69 kV CIPCO 58 128.3 C Reconductor 3.25 miles of 69 kV $1,000,000 


J092, H096,  Casey-Menlo Tap 69 kV CIPCO 59 130.6 C Reconductor 4.00 miles of 69 kV $1,200,000 


J092, H096,  Grand Junction 161-115 kV xfmr CIPCO 50 105.4 C 


Convert the 115 kV Grand Junction – 


Boone – Boone Junction line to 161 kV and 


remove both 115/161 kV transformers at 


Grand Junction $750,000 


G798, J092,  Scranton-Guthrie Center 161 kV CIPCO 112 109.0 C Change CT Ratios and reconfigure SCADA $30,000 


H009,  Maquoketa-Wyoming 161 kV CIPCO 167 108.9 C 


Change CT Ratios at Wyoming and 


Maquoketa and replace 2 switches $250,000 


H008,  Liberty-Dundee 161 kV CIPCO 167 116.7 A 
Replace breaker 4640, remove/reconfigure 


Wave Trap, Reconfigure SCADA, Rebuild $11,050,000 
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Generator Constraint Owner 


Rating 


(MVA) 


Worst 


Loading 


(%)1 


Cont. 


Type Mitigation Cost ($) 


or reconductor 24 miles of 161 kV line 


G735_J091, G947, H021, 


H008, H009,  Liberty-Dundee 161 kV CIPCO 167 185.0 B     


G735_J091, G947, H021, 


H008, H009,  Liberty-Dundee 161 kV CIPCO 167 175.6 C     


J171, G830, H081, J183, 


H048_H058,  Ft. Thompson 345-230-13.8 kV xfmr #1 WAPA 313 141.4 C Replace transformer $5,975,000 


J171, G830, H081, J183, 


H048_H058,  Ft. Thompson 345-230-13.8 kV xfmr #2 WAPA 313 141.4 C Replace transformer $5,975,000 


G830, J200 Fargo 230-115 kV xfmr #2 WAPA 125 119.6 C Replace transformer $4,500,000 


Note 1: The corresponding worst contingencies can be found in Appendix G.2 
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Section 


6 
Short Circuit Analysis 


6.1 Introduction 
Several transmission owning companies performed short circuit analysis for the West Area 
DPP generation projects.  


6.2 Short Circuit Facilities Studies Performed by MEC 
MidAmerican Energy was retained by MISO to perform short circuit facilities studies for R42, 
R49, R65, and J191 that are in MISO’s generation interconnection request queue and part of 
MISO’s DPP August 2012 study cycle.   


Table 6-1: Summary of Wind Farms 


MISO 


Project 


Number 


Maximum Net 


Injection 


Summer (MW) 


County Fuel 


Type 


Turbine Point of Interconnection (POI) 


R42 250.0 Webster  Wind  GE 1.5 MW  Lehigh 345 kV Substation  


R49 12.0 Pomeroy  Wind  Siemens SWT101 2.3 MW Pocahontas 161 kV Substation, 


Expansion of R22 and R35 


R65 92.0 Cass  Wind  Siemens SWT101 2.3 MW Rolling Hills 345 kV Substation, 


Expansion of R34 


J191 101.2 Cass  Wind  Siemens SWT101 2.3 MW  Rolling Hills 345 kV Substation, 


Expansion of R34  


 
Short circuit studies were completed to review the available fault current at nearby 
substations both with and without the wind farms interconnected at the point of 
interconnections (POIs) to identify if existing circuit breakers become overdutied because of a 
proposed interconnection. In some cases, assumptions based on other wind farms were 
made for the proposed generator installation including generator step-up transformers and 
grounding transformers. The studies were completed with and without the Multi-Value 
Projects (MVPs) in the short circuit models. The MVP models are based on many 
assumptions that affect the modeled impedance including tower design, expected route 
mileage, substation locations, and expected conductor size. Actual impedances of the MVPs 
will be different.         


Based on MidAmerican’s short-circuit criteria and review of MidAmerican buses near the 
point of interconnection, no short circuit constraints were identified for the four wind farm 
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projects. The changes in short current on non-MidAmerican buses were observed to be 
small.     


The available fault current at the POI substation buses with and without the wind farms 
interconnected is also provided.  The Interconnection Customers should be aware that fault 
currents may increase beyond these levels due to transmission system additions and/or other 
generator additions.  


Study details can be found in Appendix H.1  


6.3 Short Circuit Facilities Studies Performed by ITCM 
The following is a fault study performed by ITC Midwest (ITCM) for the DPP August 2012 for 
wind-powered generation projects located in Iowa and Minnesota. Included in this study are: 


Table 6-2: Summary of Wind Generating Facilities 


MISO 


Project 


Num 


Maximum 


Net 


Injection 


Summer 


(MW) 


County Fuel 


Type 


Turbine POI Fault Study 


Status 


G735 200 Hancock Wind 2.5 MW Clipper 


C-96 


Lime Creek 161 kV 


Substation 


Previously 


Completed* 


G798 150 Story Wind GE 1.6 MW XLE 


ESS 


Story County Switching 


Station 


Previously 


Completed* 


G947 99 Franklin Wind Vestas V82 1.65 


MW 


Nuthatch 161 kV Switching 


Station  


Previously 


Completed* 


H008 36 Fayette Wind Nordex N100 2.5 


MW 


Richfield 69 kV Substation Previously 


Completed* 


H009 150 Tama Wind Siemens 


SWT101 2.3 MW 


Abbott Switching Station Previously 


Completed* 


H021 138.6 Grundy Wind Vestas V82 Wellsburg 161 kV 


Substation 


Previously 


Completed* 


H096 50 Greene Wind Nordex N100 2.5 


MW 


Karma Switching Station  Previously 


Completed* 


J091 66 Hancock Wind 1.5 MW GE XLE Lime Creek 161 kV 


Substation 


Previously 


Completed* 


J092 20 Greene Wind Siemens 


SWT101 2.3 MW 


CIPCO 161 kV Scranton 


Substation to ITCM 34.5 kV 


facilities  


 


J097 200 Des Moines Wind GE 1.5 MW Denmark – Newport 161 kV  







Short Circuit Analysis 


 
 6-3 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


MISO 


Project 


Num 


Maximum 


Net 


Injection 


Summer 


(MW) 


County Fuel 


Type 


Turbine POI Fault Study 


Status 


Line 


G681 44 Freeborn Wind  Walters – Albert Lea 


Westside 69 kV Line 


Previously 


Completed** 


G870 201 Freeborn Wind Vestas V82 Freeborn 161 kV Switching 


Station  


Previously 


Completed* 


J026 50 Mower Wind GE 1.5 MW Adams 161 kV Substation  


J112 4.95 Winona Wind Alstom Ecotecnia 


1.65 MW 


69 kV Line southwest 


corner of section 11, Utica 


Township 


 


Note: 


* Interconnection Customers for the projects have entered into Provisional Interconnection Agreements, and 


results of prior short-circuit evaluation required under those Agreements did not warrant further evaluation for the 


August 2012 DPP Study. 


** Short-circuit evaluation previously provided as part of Facilities Study requested by Interconnection Customer.   


 
The data was collected using the program Computer Aided Protection Engineering (CAPE) 
by Electrocon International. Three-phase and single-line-to-ground (SLG) faults were 
simulated at bus positions in the surrounding areas that will be affected by the generation 
addition. Fault currents including all in-feeds to the fault (a worst case scenario) were 
tabulated and compared to the circuit breaker ratings. Only fault currents and interrupting 
ratings were considered in this study, no other impacts including power flows, flow capacity 
protection and control or otherwise were considered herein. 


Based on ITCM’s short-circuit criteria and review of ITCM buses near the point of 
interconnection, no short circuit constraints were identified for all these wind farm projects. 
The changes in short current on non-ITCM buses were observed to be small. 


Study details can be found in Appendix H.2. 


6.4 G830 Short Circuit Facility Study Performed by GRE 
This report presents the results of the short circuit analysis for G830. The objective of the 
analysis is to determine the present fault current levels near the POI for G830 and determine 
the future fault current levels after the wind turbines become commercially operational. After 
the fault current levels are found, the rating of Great River Energy’s (GRE’s) breakers near 
the POI will be analyzed to ensure they are capable of interrupting any increase in fault 
current due to the contributions of G830. 


Fault currents were calculated before and after the addition of G830’s 99 MW of wind 
generation. The results show that none of the circuit breaker interrupting capabilities at 
McHenry Substation will be exceeded after the addition of G830. 
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Study details can be found in Appendix H.3. 


6.5 J182 Short Circuit Facility Study Performed by GRE 
This report presents the results of the short circuit analysis for J182. The objective of the 
analysis is to determine the present fault current levels near the POI for J182 and determine 
the future fault current levels after the wind turbines become commercially operational. After 
the fault current levels are found, the rating of Great River Energy’s (GRE’s) breakers near 
the POI will be analyzed to ensure they are capable of interrupting any increase in fault 
current due to the contributions of J182. 


Fault currents were calculated before and after the addition of J182’s 150.4 MW of wind 
generation. The results show that none of the circuit breaker interrupting capabilities at 
Pleasant Valley Substation will be exceeded after the addition of J182. 


Study details can be found in Appendix H.4. 


6.6 J171 Short Circuit Facility Study Performed by GRE 
This report presents the results of the short circuit analysis for J171. The objective of the 
analysis is to determine the present fault current levels at the Benson substation and the 
future fault current levels after the J171 biomass turbine is able to increase its output from 55 
MW to 62 MW. Since the impedances of this circuit including the generator and generator 
step up transformer will not change as a result of this increase in power output, there will be 
no increase in fault current availability. The current interrupting ratings of GRE breakers 425, 
745, 765, 785, 735, 1515, 1525, 1535, 1555, 1565, and circuit switcher 1514 at Benson will 
be confirmed to ensure that they will still be able to handle the fault current that is available. 


All breakers and the circuit switcher at Benson will be able to withstand the fault currents after 
the generation output of the biomass turbine for J171 increases to 62 MW. 


Study details can be found in Appendix H.5. 


6.7 J200 Short Circuit Facility Study Performed by MDU 
The Midwest ISO project J200 is a proposed 99 MW gas combustion turbine to be 
interconnected to Montana-Dakota Utilities Company’s Heskett Generating Station 115 kV 
Switchyard. 


Three Line-to-Ground and Single Line-to-Ground Short Circuit analyses was performed 
without the proposed generation interconnection and with the proposed generation 
interconnection to determine whether the interrupting capability of the Transmission Owner’s 
transmission facilities is adequate.  


Montana-Dakota Utilities Company’s short circuit system model, which is an ASPEN 
OneLiner model, was used to perform this study.   


No existing equipment fault interrupting ratings were found to be violated by the addition of 
J200 generation. 
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Study details can be found in Appendix H.6 


6.8 Short Circuit Facilities Studies Performed by Xcel 
To be added 
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Section 


7 
Deliverability Study 


7.1 Project Description 
Interconnection requests requesting Network Resource Interconnection Services (NRIS) 
were considered for deliverability analysis. 


7.2 Introduction 
Generator interconnection projects have to pass Generator Deliverability Study to be granted 
Network Resource Interconnection Services (NRIS).  


If the generator is determined as not fully deliverable, the customer can choose either to 
change his project to an Energy Resource (ER) project or proceed with the system upgrades 
that will make the generator fully deliverable. 


Generator Deliverability Study ensures that the Network Resources, on an aggregate basis, 
can meet the MISO aggregate load requirements during system peak condition without 
getting bottled up. The wind generators are tested at 100 % of their maximum output level 
which then can be used to meet Resource Adequacy obligations, under Module E, of the 
Midwest ISO Transmission and Energy Market Tariff (TEMT). 


7.3 Study Methodology  
MISO Generator Deliverability Study whitepaper describing the algorithm can be found at 
“http://www.midwestmarket.org/publish/Document/3e2d0_106c60936d4_-767f0a48324a” 


7.4 Determining the MW restriction 
If one facility is overloaded based on the assessed “severe yet credible dispatch” scenario 
described in the study methodology, and the generator under study is in the “Top 30 DF List” 
(see white paper for detail), part or all of its output is not deliverable.  The restricted MW is 
calculated as following: 


(MW restricted) = (worst loading – MW rating) / (generator sensitivity factor) 


If the result is larger than the maximum output of the generator, 100% of this generator’s 
output is not deliverable. 
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The generator is also responsible for any NEW base case (pre-shift) overload or NEW 
“severe yet credible dispatch overload” where the generator is not in the “Top 30 DF List”, if 
the generator’s DF is greater than 5%. Please see white paper for detail. The formula above 
also applies to these situations. 


7.5 Study Result 


7.5.1 G681 


G681 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


0 MW 


(0%) 


      


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of 


Upgrade 


613210 OWATANA1    69.0 630116 PRAT T 8    69.0 1  0 MW 


(0%) 


8.32% No  G681 $2,125,000 $2,125,000 


629990 ELLENDALE5  69.0 630131 STELCTR8    69.0 1  0 MW 


(0%) 


8.32% No  G681 $800,000 $800,000 


630116 PRAT T 8    69.0 630131 STELCTR8    69.0 1  24.7 MW 


(56.1%) 


8.32% No  G681 $3,500,000 $3,500,000 


 10335 G681_SUB    69.0 630121 ALEAWST8    69.0 1  38 MW 


(86.4%) 


69.44% Yes G681 G681 $2,000,000 $2,000,000 


631048 EMERY  5     161 631199 EMERY3       345 1  40.8 MW 


(92.7%) 


7.47% No  G681, 


G735, 


G870, J091 


$369,196 $7,000,000 


 10335 G681_SUB    69.0 630120 ALDEN J8    69.0 1  42.5 MW 


(96.6%) 


99.96% Yes G681 G681 $1,050,000 $1,050,000 


630104 WALTERS8    69.0 630120 ALDEN J8    69.0 1  44 MW 


(100%) 


99.96% Yes G681 G681 $3,050,000 $3,050,000 


 


G681 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 
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7.5.2 G735 


G735 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


70.5 MW 


(35.2%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of Upgrade 


631048 EMERY  5     161 636300 FLOYD  5     161 1  172.7 MW 


(86.4%) 


8.47% No  G735, J091 $18,000,000 $18,000,000 


631048 EMERY  5     161 631199 EMERY3       345 1  200 MW 


(100%) 


16.62% No  G681, 


G735, 


G870, J091 


$4,967,285 $7,000,000 


 


G735 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


 


7.5.3 G798 


G798 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


150 MW (100%) 


 


G798 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


36.4 MW (24.3%) 


 


7.5.4 G826 


G826 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


97.8 MW 


(48.9%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of 


Upgrade 


631183 CAYLER5      161 656570 WISDOM5      161 1  200 MW 


(100%) 


5.58% No  G826 $8,750,000 $8,750,000 


 


G826 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 
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7.5.5 G830 


G830 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


64.6 MW 


(65.3%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total Cost 


of 


Upgrade 


661026 ELLENDL4     230 661096 TTNKPOI4     230 1  99 MW 


(100%) 


5.83% No  J249, J200, 


G830 


$209,207 $5,000,000 


 


G830 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


64.6 MW (65.3%) 


 


7.5.6 G870 


G870 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


66.9 MW 


(33.3%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of Upgrade 


631127 HAYWD#15     161 631180 FREEBORN5    161 1  157.4 MW 


(78.3%) 


69.21% Yes G870 G870 $11,400,000 $11,400,000 


631045 WNBAGOS5     161 631180 FREEBORN5    161 1  173.6 MW 


(86.4%) 


99.82% Yes G870 G870 $35,000,000 $35,000,000 


631048 EMERY  5     161 631199 EMERY3       345 1  201 MW 


(100%) 


7.37% No  G681, 


G735, 


G870, J091 


$1,663,518 $7,000,000 


 


G870 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 
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7.5.7 G947 


G947 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


8.5 MW 


(8.6%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total Cost 


of 


Upgrade 


630027 TRAER  8    69.0 656299 TRAERTAP8   69.0 1  25.1 MW 


(25.4%) 


5.86% Yes H021  H021, 


G947 


$56,924 $200,000 


656281 DINSDALE8   69.0 656299 TRAERTAP8   69.0 1  54.8 MW 


(55.4%) 


5.86% Yes H021 H021, 


G947 


$626,148 $2,500,000 


631008 WELSBRG5     161 656301 WELSBRG G   69.0 1  99 MW 


(100%) 


8.90% Yes H021 H021, 


G947 


$548,440 $3,000,000 


 


G947 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


7.5.8 H008 


H008 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


0 MW 


(0%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of Upgrade 


631100 LIBERTY5     161 631101 DUNDEE 5     161 1  36 MW 


(100%) 


7.39% Yes H008 H008 $1,189,071 $11,050,000 


 


H008 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 
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7.5.9 H021 


H021 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


11.8 MW 


(8.5%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of 


Upgrade 


630027 TRAER  8    69.0 656299 TRAERTAP8   69.0 1  35.2 MW 


(25.3%) 


12.54% Yes H021  H021, 


G947 


$143,076 $200,000 


656281 DINSDALE8   69.0 656299 TRAERTAP8   69.0 1  76.8 MW 


(55.3%) 


12.54% Yes H021 H021, 


G947 


$1,873,852 $2,500,000 


631008 WELSBRG5     161 656301 WELSBRG G   69.0 1  139 MW 


(100%) 


28.42% Yes H021 H021, 


G947 


$2,451,560 $3,000,000 


 


H021 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


7.5.10 H048 


H048 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


32.5 MW 


(65%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total 


Cost of 


Upgrade 


605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0 1  50 MW 


(100%) 


17.10% Yes H048_H058 H048_H058 $750,000 $750,000 


 


H048 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


32.5 MW (65%) 
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7.5.11 H058 


H058 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


29.2 MW 


(64.9%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total 


Cost of 


Upgrade 


605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0 1  45 MW 


(100%) 


17.10% Yes H048_H058 H048_H058 $750,000 $750,000 


 


H058 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


29.2 MW (64.9%) 


 


7.5.12 H096 


H096 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


50 MW (100%) 


 


H096 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


50 MW (100%) 


 


7.5.13 J026 


J026 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


 


J026 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


50 MW (100%) 


 


7.5.14 J091 


J091 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


23.3 MW 


(35.3%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of Upgrade 


631048 EMERY  5     161 636300 FLOYD  5     161 1  57 MW 8.47% No  G735, J091 $18,000,000 $18,000,000 
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J091 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


23.3 MW 


(35.3%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of Upgrade 


(86.4%) 


631048 EMERY  5     161 631199 EMERY3       345 1  66 MW 


(100%) 


16.62% No  G681, 


G735, 


G870, J091 


$4,967,285 $7,000,000 


 


J091 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


 


7.5.15 J092 


J092 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


20 MW (100%) 


 


J092 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


20 MW (100%) 


 


7.5.16 J097 


J097 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


115.7 MW 


(57.8%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of 


Upgrade 


630052 NEWPORT8    69.0 631114 NEWPORT5     161 1  142.4 MW 


(71.2%) 


27.15% Yes J097 J097 $1,800,000 $1,800,000 


630052 NEWPORT8    69.0 630566 CAIRO RE    69.0 1  146.6 MW 


(73.3%) 


5.73% No  J097 $100,000 $100,000 


630015 FAIR   8    69.0 630655 MONTPELI    69.0 1  200 MW 


(100%) 


5.05% No  J097 $2,000,000 $2,000,000 


 


J097 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


48.6 MW (24.3%) 
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7.5.17 J171 


J171 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


7 MW (100%) 


 


J171 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


7 MW (100%) 


 


7.5.18 J191 


J191 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


101 MW (100%) 


 


J191 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


101 MW (100%) 


 


7.5.19 J200 


J200 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


48.9 MW 


(65.2%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total Cost 


of 


Upgrade 


661026 ELLENDL4     230 661096 TTNKPOI4     230 1  74.3 MW 


(99.1%) 


11.08% No  J249, J200, 


G830 


$301,343 $5,000,000 


661043 HESKETT7     115 661054 MANDAN 7     115 1  75 MW 


(100%) 


57.12% No  J200 $50,000 $50,000 


 


J200 Deliverable (NRIS) Amount on 6/1/2015: 


(Conditional on ERIS upgrades) 


48.9 MW (65.2%) 
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7.5.20 J249 


J249 Deliverable (NRIS) Amount on 6/1/2022: 117.5 MW 


(65.3%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to Project 


Total Cost 


of 


Upgrade 


661026 ELLENDL4     230 661096 TTNKPOI4     230 1  180 MW 


(100%) 


68.79% No  J249, J200, 


G830 


$4,489,451 $5,000,000 


 


J249 Deliverable (NRIS) Amount on 6/1/2015: 87 MW (48.3%) 


 


7.5.21 R42 


R42 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


0 MW 


(0%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total 


Cost of 


Upgrade 


631079 BNE JCT5     161 636020 FT.DODG5     161 1  250 MW 


(100%) 


6.99% Yes R49 R42, R49 $64,985 $70,000 


 


R42 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


 


7.5.22 R49 


R49 Deliverable (NRIS) Amount on 6/1/2022: 


(Conditional on ERIS upgrades) 


0 MW 


(0%) 


      


        


Next Upgrade for Higher NRIS Level (cumulative) 


(i.e. All upgrades must be made for 100% NRIS) 


Level of 


Service 


Attainable 


on 


6/1/2022 


Distribution 


Factor 


Constraint 


in ERIS 


Analysis? 


Projects 


Associated 


With ERIS 


Constraint 


Projects 


Associated 


With NRIS 


Constraint 


Upgrade 


Cost 


Allocated 


to 


Project 


Total 


Cost of 


Upgrade 


631079 BNE JCT5     161 636020 FT.DODG5     161 1  12 MW 


(100%) 


11.24% Yes R49 R42, R49 $5,015 $70,000 
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R49 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


0 MW (0%) 


 


7.5.23 R65 


R65 Deliverable (NRIS) Amount on 6/1/2015:


(Conditional on ERIS upgrades) 


92 MW (100%) 


 


R65 Deliverable (NRIS) Amount on 6/1/2022:


(Conditional on ERIS upgrades) 


92 MW (100%) 
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Section 


8 
Shared Network Upgrades Analysis 
MISO performed the Shared Network Upgrade (SNU) test for Network Upgrades driven by 
higher queued interconnection project. This test was performed after modeling the Network 
Upgrades from the DPP Aug 2012 Study projects. DPP Aug 2012 – West Projects do not 
share into any of the network upgrades driven by higher queued projects. 
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Section 


9 
Cost Allocation 
The cost allocation of Network Upgrades for the study group reflects responsibilities for 
mitigating system impacts based on Interconnection Customer-elected level of Network 
Resource Interconnection service as of the draft System Impact Study report date. 


9.1 Cost Assumptions for Network Upgrades 
The cost estimate for each thermal network upgrade was provided by the corresponding 
transmission owning company. The cost estimate for reactive support network upgrades 
(shunt capacitors) is based on assumptions used in previous MISO facility studies, and costs 
of previous similar projects. Table 9-1 summarizes all the cost assumptions used for shunt 
capacitors in the calculation of network upgrade costs. 


Table 9-1: Shunt Capacitor Cost Assumptions 


Shunt Capacitor Fixed Cost ($) Variable Cost ($) 


69 kV Shunt Capacitor $100K $6.77K/Mvar 


161/230 kV Shunt Capacitor $400K $6.77K/Mvar 


345 kV Shunt Capacitor $1,650K $6.77K/Mvar 


 


9.2 ERIS Network Upgrades Proposed for West Area DPP 
Projects 
Network upgrades for Energy Resource Interconnection Service (ERIS) were identified in the 
MISO ERIS analysis and the affected system analysis. The network upgrades include 
reactive support network upgrades, thermal network upgrades identified in the MISO steady-
state analysis, thermal network upgrades identified in the affected system analysis, reactive 
support network upgrades identified in the MISO Voltage Stability analysis, and stability 
network upgrades identified in the MISO transient stability analysis. The total costs of network 
upgrades for the 2015 scenario and the 2022 scenario are summarized in Table 9-2.  


Table 9-2: Summary of ERIS Network Upgrades 


Category of Network Upgrades 2015 Cost ($) 2022 Cost ($) 


Reactive Support Network Upgrades Identified in MISO Steady-State Analysis $17,268,655 $23,434,850 


Thermal Network Upgrades Identified in MISO Steady-State Analysis $111,798,000 $75,265,740 
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Category of Network Upgrades 2015 Cost ($) 2022 Cost ($) 


Thermal Network Upgrades Identified in Affected System Analysis $62,100,000 $23,805,000 


Reactive Support Network Upgrades Identified in Voltage Stability analysis Not Available $5,792,500 


Reactive Support Network Upgrades Identified in Transient Stability Analysis $3,766,400 $0 


Total $194,933,055 $128,298,090 


 


ERIS network upgrades for the 2015 scenario and the 2022 scenario are listed in the 
following sections. 


9.2.1 ERIS Network Upgrades for 2015 Scenario 


Details of ERIS network upgrades for the 2015 scenario can be found in Appendix K.4.1 


9.2.2 ERIS Network Upgrades for 2022 Scenario 


Table 9-3: Reactive Support Network Upgrades in MISO Steady-State Analysis for 2022 
Scenario 


Reactive Support Network Upgrades Ownership Cost ($) 


(50+75) Mvar shunt capacitor at Adams 161 kV ITCM $1,646,250 


6 x 50 Mvar shunt capacitor at Hazleton 161 kV ITCM $4,431,000 


3 x 50 Mvar shunt capacitor at Salem 161 kV ITCM $2,215,500 


3 x 75 Mvar shunt capacitor at Dubuque Co. 345 kV ITCM $6,473,250 


5 x 50 Mvar shunt capacitor at Emery 161 kV ITCM $3,692,500 


2 x 40 Mvar shunt capacitor at Arrowhead 230 kV MP $1,477,000 


1 x 75 Mvar shunt capacitor at Stone Lake 345 kV1 ATC $2,157,750 


2 x 40 Mvar shunt capacitor at Arnold 161 kV ITCM $1,341,600 


Total  $23,434,850 


Note 1: Per transient stability analysis, the 1 x 75 Mvar shunt capacitor at Stone Lake should be installed as fast 
switched shunt. 


 


Table 9-4: Reactive Support Network Upgrades in Voltage Stability Analysis for 2022 Scenario1 


Reactive Support Network Upgrades Cost ($) 


2 x 40 Mvar shunt capacitor at Arrowhead 230 kV $1,477,000 


2 x 75 Mvar shunt capacitor at Stone Lake 345 kV $4,315,500 


Total $5,792,500 


Note 1: See details in the separate Voltage Stability analysis report 
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Table 9-5: Thermal Network Upgrades in MISO Steady-State Analysis for 2022 Scenario 


Thermal Constraint Mitigation Ownership Cost ($) 


G681 Sub-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $1,050,000 


G681 Sub-Albert Lea Westside 


Sub 69kV Re-conductor ITCM 69kV line with T2-477 ITCM 
$2,000,000 


Tazewell-Mapleridge 345 kV 


Quarter Mile of 345kV cable. New rating is 


NR/NE=1195/1195 MVA AMRN $500,000 


Adams 345/161 kV xfmr #9  


Replace the existing transformer with a 448 


MVA, with 115% emergency rating XEL $3,500,000 


Farming Tap-Munson Tap 69 kV Rebuild GRE $400,000 


Paynesville-Rosco Tap 69 kV Rebuild GRE $750,000 


Rosco Tap-Munson Tap 69 kV Rebuild GRE $200,000 


Traer-Traer Tap 69 kV 


Upgrade terminal equipment at ITCM's Traer 


Substation ITCM $200,000 


Newport 161/69 kV xfmr Replace Transformer CIPCO $1,800,000 


Walters-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $3,050,000 


Marshall Town 161-115 kV xfmr Bus Conductor upgrade ITCM $200,000 


Wellsburg 161-69 kV 


Transformer Need new Transformer 150 MVA ITCM $3,000,000 


MPW Split-Newport 161 kV Raise structures MPW $50,000 


Winnebago-Freeborn 161 kV 


Build a new 21.5 mile long 161kV line with T2- 


795 from Glenworth to Freeborn ITCM $35,000,000 


Grand Jct-Karma 161 kV Breaker Replacement ITCM $500,000 


Perry-Karma 161 kV Upgrade terminal equipment at Perry substation ITCM $200,000 


Perry-Bittersweet 161 kV Terminal Equipment at ITC end ITCM/MEC $200,000 


Boone Jct-Fort Dodge 161 kV 


Replace Disconnect and CT.  The # of structure 


replacements to achieve required rating is to be 


determined.  MEC/CIPCO $70,000 


Traer-Dysart 161 kV 


Replace approx. 300' (one or two spans) of 795 


conductor with 954 conductor ITCM $100,000 


Liberty-Dundee 161 kV Replace Breaker 4640 and reconfigure SCADA CIPCO $2,250,000 


Hayward-Freeborn 161 kV Upgrade Hayward to Freeborn to 446MVA ITCM $11,400,000 


Hazleton-Arnold 345 kV 


If MISO allows, ITC will complete necessary 


upgrade in conjunction with MVP work. If not, 


bus upgrades ITCM/MEC $1,025,000 
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Thermal Constraint Mitigation Ownership Cost ($) 


Arnold-Morgan Valley 345 kV 


Raise structures for sag limit, 2 breaker 


replacements. ITCM/MEC $900,000 


Morgan Valley-Tiffin 345 kV 


MidAmerican’s portion of the line is rated 961 


MVA.  Structure replacements would be required 


to increase rating above 1031 MVA (956 x 


1.079). 


ITC Sag limited to 846 MVA 164 deg. ITCM/MEC $900,000 


Bondurant-Montezuma 345 kV 


The # of structure replacements to achieve 


required rating is to be determined.  MEC $600,000 


Dinsdale-Traer Tap 69 kV 


Upgrade conductor from Dinsdale to Traer from 


3/0 (Dinsdale – Traer Jct) to 477. ITCM $2,500,000 


Leland-Forest City 69 kV 


Rebuild DPC 69 kV line with 477 ACSR 


conductor DPC $1,122,000 


Fibrominn-Benson 115 kV Relay end at the Plant XEL/GRE $0 


MPW Split-Denmark 161 kV Raise structures  ITCM $500,000 


Werner West-Rocky Run 345 kV Resag ATC $1,298,740  


Total     $75,265,740 


 


Table 9-6: PJM Network Upgrades for 2022 Scenario 


Thermal Constraint Mitigation Cost ($) 


None  $0 


 


Table 9-7: Additional Non-MISO MAPP Network Upgrades for 2022 Scenario 


Thermal Constraint Ownership 


Cont. 


Type Mitigation Cost ($) 


Anita-Casey 69 kV CIPCO C Reconductor 13.5 miles of 69 kV $4,050,000 


Liberty-Liberty Tap 69 kV CIPCO C Change CT Ratio on Breaker 242 $25,000 


Dundee-Aurora Red 69 kV CIPCO C 


Change CT Ratios on Breaker 4660 and 


reconfigure SCADA $25,000 


Dundee-Masonville 69 kV CIPCO C 


Change CT Ratios on Breaker 4650 and 


reconfigure SCADA $25,000 


Earlville Tap-Almore 69 kV CIPCO C Reconductor 3.25 miles of 69 kV $1,000,000 


Casey-Menlo Tap 69 kV CIPCO C Reconductor 4 miles of 69 kV $1,200,000 


Grand Junction 161-115 kV xfmr CIPCO C 
Convert the 115 kV Grand Junction – 


Boone – Boone Junction line to 161 kV $750,000 
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Thermal Constraint Ownership 


Cont. 


Type Mitigation Cost ($) 


and remove both 115/161 kV 


transformers at Grand Junction 


Scranton-Guthrie Center 161 kV CIPCO C 


Change CT Ratios and reconfigure 


SCADA $30,000 


Maquoketa-Wyoming 161 kV CIPCO C 


Change CT Ratios at Wyoming and 


Maquoketa and replace 2 switches $250,000 


Ft. Thompson 345-230-13.8 kV xfmr #1 WAPA C Replace transformer $5,975,000 


Ft. Thompson 345-230-13.8 kV xfmr #2 WAPA C Replace transformer $5,975,000 


Fargo 230-115-13.2 kV xfmr #2 WAPA C Replace transformer $4,500,000 


Total       $23,805,000 


 


9.3 Cost Allocation Methodology 
The costs of Network Upgrades (NU) for a set of generation projects (one or more sub-
groups or entire group with identified NU) are allocated based on the MW impact from each 
project on the constrained facilities in the Post Case. For constraints identified in the summer 
shoulder peak scenario, the MW impact is calculated using the summer shoulder peak post-
DPP case. The MW impact on constraints identified only in the summer peak scenario is 
calculated using the summer peak post-DPP case. With all Group Study generation projects 
dispatched in the Post Case, all thermal and voltage constraints will be identified and a 
distribution factor from each project on each constraint will be obtained. 


Constraints which are mitigated by one or a subset of NU are identified. The MW contribution 
on these constraints from each generating facility is calculated in the Post Case without any 
network upgrades. Then the cost of each NU is allocated based on the pro rata share of the 
MW contribution from each generating facility on the constraints mitigated or partly mitigated 
by this NU. The methodology to determine the cost allocation of NU is: 


Proj. A cost portion of NU = Cost of NU x (



i


oncontributiiProj.Max


oncontributiProj.AMax


)constrainton MW   (


)constrainton MW(
) 


9.4 Cost Allocation 
The cost allocation of Network Upgrades for the study group reflects responsibilities for 
mitigating system impacts based on Interconnection Customer-elected level of Network 
Resource Interconnection service as of the draft System Impact Study report date. 


The Distribution Factor (DF) from each generating facility is calculated on the constraints 
identified in the steady-state analysis in the Post Case without any network upgrades. For a 
reactive support network upgrade, DFs are calculated under the most critical contingency 
(King-Eau Claire-Arpin contingency in most cases) on all branches connecting to the high 
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voltage side of the transformer, where the reactive support network upgrade is located in the 
same substation. 


For each constraint, the maximum MW contribution (increasing flow) from each generating 
facility is calculated. MW contribution from one generating facility is set as zero if the MW 
contribution is less than 1 MW, or the constraint is not categorized as MISO ERIS constraint 
or affected system constraint for that specific generating facility.  
 
The calculated DF results and the MW contribution on each constraint are in Appendix I.1 for 
2015 scenario and Appendix J.1 for 2022 scenario. 


Finally, the cost allocation for each NU is calculated based on the MW contribution of each 
generating facility, as detailed in Appendix I.2 for 2015 scenario and Appendix J.2 for 2022 
scenario. 


Assuming all generating facilities in the West Area DPP group advance, a summary of the 
costs for total NUs allocated to each generating facility is listed in Table K-23 for 2015 
scenario and Table 9-8 for 2022 scenario.  


Table 9-8: Summary of Total NU Costs Allocated to Each Generation Project for 2022 Scenario 


Project 


Max Output 


(MW) 


Total Cost of NU per 


Project ($) $/MW Share % 


G681 44 $16,484,717 $374,653 9.85% 


G735 200 $3,916,029 $19,580 2.34% 


G798 150 $1,007,831 $6,719 0.60% 


G826 200 $3,076,793 $15,384 1.84% 


G830 99 $10,776,115 $108,850 6.44% 


G870 201 $49,731,602 $247,421 29.73% 


G947 99 $1,437,390 $14,519 0.86% 


H008 36 $4,481,801 $124,494 2.68% 


H009 150 $1,865,720 $12,438 1.12% 


H021 138.6 $8,390,301 $60,536 5.02% 


H048 50 $4,495,870 $89,917 2.69% 


H058 45 $2,606,283 $57,917 1.56% 


H081 201 $19,706,447 $98,042 11.78% 


H096 50 $4,239,223 $84,784 2.53% 


J026 50 $9,202,194 $184,044 5.50% 


J091 66 $1,292,290 $19,580 0.77% 


J092 20 $2,888,319 $144,416 1.73% 


J097 200 $3,010,097 $15,050 1.80% 


J112 4.95 $0 $0 0.00% 
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Project 


Max Output 


(MW) 


Total Cost of NU per 


Project ($) $/MW Share % 


J171 7 $0 $0 0.00% 


J182 150 $4,345,249 $28,968 2.60% 


J183 200 $2,238,882 $11,194 1.34% 


J191 101.2 $511,350 $5,053 0.31% 


J200 99 $5,105,000 $51,566 3.05% 


R42 250 $6,033,630 $24,135 3.61% 


R49 12 $32,946 $2,746 0.02% 


R65 92 $417,410 $4,537 0.25% 


J249 180 $0 $0 0.00% 


Total/Average 3095.75 $167,293,490 $64,519 100.00% 


 







Cost Allocation 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
9-8 


   


This page intentionally left blank. 


 







 


 
 A-1 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


Appendix 


A 
Model Development for Steady-State 
Analysis 
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A.1 August 2012 Cycle DPP Generating Facilities 


Table A-1: August 2012 Cycle East & Central Areas DPP Generating Facilities 


MISO 
Project # 


Queue 
Date 


Service 
Type TO County, State Point Of Interconnection 


Pmax 
(MW) 


Fuel 
Type 


SUOP 
Output 


SUPK 
Output Bus # 


J196 2/7/2011 NR AMRN Vermillion, IL Vermillion 138 kV Substation 50 Wind 50 10 10828 


J215 6/23/2011 NR NIPS St. Joseph, IN Stillwell 345 kV 670 Gas 0 670 10364 


J232 11/9/2011 NR AMIL Randolph, IL Baldwin Substation 35 Coal 35 35 11052 


J238 1/9/2012 NR IPL 
Morgan, IN 


138kV at existing Eagle Valley 
Power Plant 


725 Gas 0 725 10188 


J241 4/2/2012 NR ATC Dickinson, WI Existing Twin Falls 3.7 Hydro 3.7 3.7 699107 


J075 10/5/2009 NR ITCT Huron, MI Baker - Rapson 345 kV 150 Wind 150 30 10512 


J161 8/31/2010 NR ITCT Tuscola, MI Baker - Rapson 345 kV 155 Wind 155 31 10516 


J185 11/15/2010 NR ITCT 
Huron, MI 


METC Cosmo - Harvest Wind 
120kV 


100 Wind 100 20 10500 


J199 2/8/2011 NR METC 
Gratiot, MI 


METC Slate Substation 345 
kV 


120 Wind 120 24 10524 


J202 2/16/2011 NR ITCT Bay, MI ITC Atlanta - Tuscola 115 kV 101 Wind 101 20.2 10096 


J226 9/27/2011 NR METC Mason, MI Ludington Substation 70 Hydro 70 70 256340 


J227 9/27/2011 NR METC Mason, MI Ludington Substation 70 Hydro 70 70 256340 


J228 9/27/2011 NR METC Mason, MI Ludington Substation 70 Hydro 70 70 256341 


J229 9/27/2011 NR METC Mason, MI Ludington Substation 70 Hydro 70 70 256341 


J230 9/27/2011 NR METC Mason, MI Ludington Substation 70 Hydro 70 70 256342 
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MISO 
Project # 


Queue 
Date 


Service 
Type TO County, State Point Of Interconnection 


Pmax 
(MW) 


Fuel 
Type 


SUOP 
Output 


SUPK 
Output Bus # 


J231 9/27/2011 ? METC Mason, MI Ludington Substation 70 Hydro 70 70 256342 


J235 11/15/2011 NR ITCT 


Huron, MI 


future 345 kV Thumb loop 
where Moore Rd intersects 
the 345 kV line 


110 Wind 110 22 10156 


J242 5/4/2012 NR METC 
Macomb, MI 


Lenox Township at 36289 29 
Mile Road 


12.8 Landfill 
Gas 


12.8 12.8 265073 


 


Table A-2: August 2012 Cycle West Area DPP Generating Facilities 


MISO 
Project # Queue Date 


Service 
Type TO County, State Point Of Interconnection 


Pmax 
(MW) 


Fuel 
Type 


SUOP 
Output 


SUPK 
Output Bus # 


G681 9/18/2006 NR ITCM Freeborn, MN Walters - Albert Lea 69 kV 44 Wind 44 8.8 10332 


G735 2/2/2007 ER ITCM Hancock, IA Lime Creek Substation 200 Wind 200 40 629987 


G798 5/14/2007 NR ITCM 


Story, IA 


Fernald substation via a 
radial 9 mile 115 kV gen-tie 
line 


150 Wind 150 30 629993 


G826 7/16/2007 NR XEL 
Jackson, MN 


Lakefield Generation SW - 
Lakefield JCT 345kV 


200 Wind 200 40 10436 


G830 7/30/2007 NR GRE McHenry, ND McHenry substation 99 Wind 99 19.8 10648 


G870 10/2/2007 NR ITCM 


Freeborn, MN 


Hayward-Winnebago 161KV 
(11 miles west of Hayward 
and 38 miles east of 
Winnebago) 


201 Wind 201 40.2 629991 


G947 1/14/2008 NR ITCM 
Franklin, IA 


Switchyard for G573,4,5 near 
Iowa Falls Ind Substn 


99 Wind 99 19.8 11056 
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MISO 
Project # Queue Date 


Service 
Type TO County, State Point Of Interconnection 


Pmax 
(MW) 


Fuel 
Type 


SUOP 
Output 


SUPK 
Output Bus # 


H008 4/22/2008 NR ITCM Fayette, IA 69 kV Richfield sub 36 Wind 36 7.2 7011 


H009 4/22/2008 ER ITCM 
Tama, IA 


161kV line between Traer 
and Marshalltown 


150 Wind 150 30 7034 


H021 5/1/2008 NR ITCM 
Grundy, IA 


Wellsburg substation 161 kV 
bus 


138.6 Wind 138.6 27.72 7009 


H048 6/12/2008 NR XEL Stearns, MN 69 kV Paynesville Substation 50 Wind 50 10 201 


H058 6/12/2008 NR XEL Stearns, MN 69 kV Paynesville Substation 45 Wind 45 9 201 


H081 6/24/2008 ER XEL 
Lyon, MN 


Brookings County - Lyon 
County 345kV 


201 Wind 201 40.2 10212 


H096 3/13/2009 NR ITCM 


Greene, IA 


Newly built 161kV substation 
south of Grand Junction on 
Grand Jct. - Perry 161 kV 


50 Wind 50 10 7010 


J026 3/2/2009 NR ITCM Mower, MN Adams substation 161 kV 50 Wind 50 10 10296 


J091 10/15/2009 NR ITCM 
Hancock, IA 


161 kV Lime Creek 
substation 


66 Wind 66 13.2 629987 


J092 10/28/2009 NR ITCM Green, IA Scranton substation 20 Wind 20 4 10060 


J097 11/10/2009 NR ITCM Des Moines, IA Denmark - Newport 161kV 200 Wind 200 40 10264 


J112 1/25/2010 ER ITCM 
Winona, MN 


69 KV line southwest corner 
of section 11, Utica Township 


4.95 Wind 4.95 0.99 7035 


J171 10/12/2010 NR GRE Swift, MN Benson 115 kV substation 7 Biomass 7 7 603185 


J182 11/15/2010 ER GRE Dodge, MN Pleasant Valley Substation 150 Wind 150 30 10396 


J183 11/15/2010 ER XEL Rock, MN Split Rock Substation 200 Wind 200 40 10400 


J191 12/28/2010 NR MEC 
Cass, IA 


Rolling Hills 345 kV 
Substation 


101.2 Wind 101.2 20.24 10288 
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MISO 
Project # Queue Date 


Service 
Type TO County, State Point Of Interconnection 


Pmax 
(MW) 


Fuel 
Type 


SUOP 
Output 


SUPK 
Output Bus # 


J200 2/15/2011 NR MDU 
Morton, ND 


RM Heskett Station 115 kV & 
41.6 kV 


75/99 Gas 0 75 10132 


R42 7/17/2007 NR MEC Webster, IA 345 kV Lehigh Substation 250 Wind 250 50 636013, 636014 


R49 1/16/2008 NR MEC Pomeroy, IA Pomeroy Generating station 12 Wind 12 2.4 10632 


R65 4/8/2009 NR MEC Cass, IA R34 Expansion 92 Wind 92 18.4 10084 


 







Model Development for Steady-State Analysis 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
A-6 


   


A.2 MISO Prior Queued Generation Projects Modeled in West Area 
DPP Study 


Table A-3: MISO Prior Queued Generation Projects Modeled in West Area DPP Study 


MISO 


Project 


# 


Queue 


Date 


Service 


Type TO County, State Point Of Interconnection 


Pmax 


(MW) 


Fuel 


Type 


G297 2/12/2003 ER MDU Edmunds, SD Glenham Jct substation 39 Wind 


G491 12/29/2004 ER 


XEL 


(NSP) 


Pipestone, 


MN Chanarambie Substation 100 Wind 


G517 5/2/2005 ER 


ITC 


Midwest 


Cottonwood, 


MN 


Storden Junction Substation 


161 kV 130 Wind 


G519 5/19/2005 NR MP Itasca, MN 


Blackberry 230/115kV 


Substation 600 Coal 


G520 5/20/2005 ER 


XEL 


(NSP) Lyon, MN 


Lake Yankton - Lyon County 


115kV 150 Wind 


G540 9/1/2005 NR 


ITC 


Midwest Worth, IA Adams - Lime Creek 161 kV 80 Wind 


G548 9/17/2005 NR 


ITC 


Midwest Worth, IA Barton 161kV Substation 80 Wind 


G549 9/21/2005 NR GRE Pope, MN 


Next to Williams Substation (69 


kV) 20 Wind 


G551 9/27/2005 NR 


ITC 


Midwest Howard, IA Rice 161 kV 99 Wind 


G573 12/9/2005 NR 


ITC 


Midwest Franklin, IA Franklin 161 kV Substation 80 Wind 


G574 12/9/2005 NR 


ITC 


Midwest Franklin, IA Franklin 161 kV Substation 80 Wind 


G575 12/9/2005 NR 


ITC 


Midwest Franklin, IA Franklin 161 kV Substation 40 Wind 


G586 12/30/2005 NR 


XEL 


(NSP) Lincoln, MN Xcel New Yankee Sub 34.5 kV 30 Wind 


G587 12/30/2005 NR 


XEL 


(NSP) Sibley, MN 69 kV to Winthrop Sub 20 Wind 


G595 2/13/2006 ER 


ITC 


Midwest Hancock, IA Lime Creek 161 kV Substation 150 Wind 


G598 2/15/2006 NR Ameren Adams, IL 


120 kV sub at E. Quincy-


Clayton-Meredosia 115-138 kV 


line 144 Wind 


G602 2/23/2006 NR 


XEL 


(NSP) Nobles, MN 


Nobles County 115 kV 


Substation 32 Wind 
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MISO 


Project 


# 


Queue 


Date 


Service 


Type TO County, State Point Of Interconnection 


Pmax 


(MW) 


Fuel 


Type 


G604 2/27/2006 ER 


ITC 


Midwest Steele, MN Owatonna - County Line 69 kV 44 Wind 


G612 3/20/2006 ER 


ITC 


Midwest Story, IA 


ITC Midwest Fernald 115 kV 


Substation 150 Wind 


G619 4/14/2006 NR OTP Otter Tail, MN 


GRE Tamarac 41 kV 


Substation 50 Wind 


G620 4/17/2006 ER 


XEL 


(NSP) Goodhue, MN Kenyon - Dodge 69 kV 19 Wind 


G621 4/18/2006 NR 


XEL 


(NSP) 


Pipestone, 


MN Golf - Wookstock 34.5 kV 20 Wind 


G631 5/8/2006 ER 


ITC 


Midwest Nobles, MN Adrian - Adrian Tap 69 kV 19 Wind 


G632 5/8/2006 ER 


ITC 


Midwest Nobles, MN Magnolia - Worthington 69 kV 19 Wind 


G633 5/8/2006 ER 


ITC 


Midwest Nobles, MN 


ITC Midwest Elk - Magnolia 


161 kV 19 Wind 


G667 8/10/2006 ER 


ITC 


Midwest Jackson, MN 


Round Lake Tap 69 kV 


Substation 13 Wind 


G685 10/3/2006 ER 


XEL 


(NSP) Meeker, MN Lake Lillian - Atwater 69 kV 20 Wind 


G741 2/16/2007 NR 


ITC 


Midwest Martin, MN Near Alliant 69kV line 8 


Waste 


Heat 


Recovery 


G746 2/21/2007 NR 


ITC 


Midwest Fillmore, MN 


ITC Midwest Lansing - 


Harmony 161 kV 200 Wind 


G752 2/27/2007 NR MDU Adams, ND Bison - Hettinger 230 kV 150 Wind 


G788 4/24/2007 NR OTP Stutsman, ND Ladish 115 kV substation 49 Coal 


G873 10/9/2007 NR OTP Kittson, MN Kennedy - Donaldson 41.6 kV 20 Wind 


G929 12/10/2007 NR 


XEL 


(NSP) Wright, MN Monticello Substation 60.8 Nuclear 


G930 12/10/2007 NR 


XEL 


(NSP) 


Sherburne, 


MN Sherco Substation 60 Coal 


G968 1/31/2008 NR OTP Marshall, MN Strandquist - Viking 115 kV 100 Wind 


G971 2/13/2008 ER 


XEL 


(NSP) Meeker, MN 


69 kV line in SE 1/4 of Sec 17 


in Cosmos Twp 20 Wind 


H007 4/22/2008 ER 


ITC 


Midwest Delaware, IA Edgewood 69 kV Substation 41 Wind 


H061 6/16/2008 NR GRE Goodhue, MN Vasa 69 kV substation 39 Wind 
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MISO 


Project 


# 


Queue 


Date 


Service 


Type TO County, State Point Of Interconnection 


Pmax 


(MW) 


Fuel 


Type 


H062 6/16/2008 NR GRE Goodhue, MN Goodhue 69 kV Substation 39 Wind 


H067 6/17/2008 NR 


XEL 


(NSP) 


Kandiyohi, 


MN GRE Atwater 69 kV Substation 40 Wind 


H078 6/20/2008 ER 


ITC 


Midwest Marshall, IA 


new 161 kV substation near 


Laurel, IA approx b/t 


Marshalltown & Jasper 121 Wind 


H092 7/25/2008 NR MP Itasca, MN MP Boswell Substation 60 Coal 


J020 1/5/2009 NR 


XEL 


(NSP) Wright, MN 


SE corner of Hwy 12 & CR 17 


E of Crow River 24.356 Diesel 


J021 1/5/2009 NR 


XEL 


(NSP) McLeod, MN 


305 11th St. E. & 1019 


Armstrongs Ave. N. 41.15 Diesel 


J030 3/11/2009 NR 


ITC 


Midwest Howard, IA Adams Substation 198 Wind 


J110 1/14/2010 NR MDU Morton, ND 


MDU 41.6 kV transmission line 


at Glen Ullin between switches 


6315 and 6071 7.5 Biomass 


 


A.3 WAPA Prior Queued Generation Projects Modeled in West Area 
DPP Study 


According to the Queue date of the projects in the August 2012 West Area DPP Group 
Study, the prior queued IS projects are as follows (GI #, Location, Queue Date): 


1. GI-0208 40 MW Wind Edgeley 115kV (Pomona 115kV), June 20, 2002 


2. GI-0209 40 MW Wind Ft. Thompson 69kV (Hyde 69kV), June 20, 2002 


3. GI-0213 40 MW Gas, July 3, 2002 


4. GI-0215 140 MW Gas Exira 161kV, July 9, 2002 


5. GI-0316 120 MW Gas Groton 115kV, August 4, 2003 


6. GI-0503 100 MW Wind Max-Mallard 115kV (Prairie Winds 1), January 28, 2005 


7. GI-0508 50 MW Wind Hilken 230kV (Ecklund 230kV), April 18, 2005 


8. GI-0602 53 MW Wind Wessington Springs 230kV, March 31, 2006 


9. GI-0608 120 MW Gas Groton 115kV, July 14, 2006 


10. GI-0615 50 MW Wind Hilken 230kV (Ecklund 230kV), October 18, 2006 
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11. GI-0704 240 MW Gas White 345kV, March 16, 2007 


12. GI-0708 120 MW Gas Culbertson 115kV, May 9, 2007 


13. GI-0713 50 MW Wind Wessington Springs 230kV, June 11, 2007 


14. GI-0714 100 MW Wind Wessington Springs 230kV, June 11, 2007 


15. GI-0715 100 MW Wind Hilken 230kV (Ecklund 230kV), July 2, 2007 


16. GI-0716 60 MW Gas White 345kV, July 6, 2007 


17. GI-0720 16 MW Wind Max-Mallard 115kV (Prairie Winds), November 5, 2007 


18. GI-0819 96 MW Gas Groton 115kV, July 28, 2008 


19. GI-0912 120 MW Gas Culbertson 115kV, May 5, 2009 


20. GI-1003 34 MW Wind Wessington Springs 230kV, February 5, 2010 


21. GI-1004 60 MW Gas Aberdeen, March 1, 2010 


A.4 PJM Prior Queued Generation Projects Modeled in West Area DPP 
Study 


Table A-4: PJM Prior Queued Generation Projects Modeled in West Area DPP Study 


PJM Queue # Project Name County, State Pmax (MW) Fuel Type SUOP Output (MW) SUPK Output (MW)


Q39 Kewanee 138kV Henry, IL 105 wind 105 21 


Q49 Dresden 345kV Grundy, IL 957 nuclear 45 45 


Q50 Dresden 345kV Grundy, IL 957 nuclear 58 58 


Q51 Quad City 345kV Rock Island, IL 2028 nuclear 30 30 


Q57 Steward-Waterman 138kV Lee, IL 240 wind 22 4.4 


R16 Lena 138kV Stephenson, IL126 wind 126 25.2 


R30 Pontiac Mid-Point 345kV Livingston, IL 500 wind 500 100 


R33 Nelson 345kV Unknown, IL 600 natural gas0 600 


R35 Robbins 138kV Cook, IL 50 biomass 50 50 


R79 Tazewell-Kendall 345kV Livingston, IL 300 wind 300.3 60.1 


S27 Blue Mound I McLean, IL 198 wind 198 39.6 


S28 Blue Mound II McLean, IL 198 wind 198 39.6 


S36 Kankakee 138kV Kankakee, IL 175 wind 175 35 


S37 Kankakee 138kV Kankakee, IL 175 wind 175 35 
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PJM Queue # Project Name County, State Pmax (MW) Fuel Type SUOP Output (MW) SUPK Output (MW)


S55 Zion 345kV Lake, IL 780 natural gas0 510 


S62 LaSalle-Braidwood 345kV LaSalle, IL 500 wind 500 100 


U1-054 Calumet Cook, IL 327 natural gas0 54 


U3-031 Lincoln Generating Facility Will, IL 616 natural gas0 40 


U4-033 University Park North Will, IL 540 natural gas0 36 


S57   IL 3500 HVDC 3500 1192 


Q01, Q03 Meadow Lake IL 600 wind 600 120 


 


A.5 Model Corrections and Changes per Ad Hoc Group Review 


Table A-5: Model Corrections and Changes per Ad Hoc Group Review 


Company Change Name Description 


2015 


SUOP 


2015 


SUPK 


2022 


SUOP 


2022 


SUPK 


MISO Move_Load_626.idv 


Move load in area 626 to 


area 620 × × × × 


MISO Block_Duplicate_HVDC48-49.idv 


Block duplicate HVDC 48 & 


49 × × × × 


MISO G681_changed_NEW.idv Correct G681 modeling data × × × × 


MISO J097.idv Correct J097 modeling data × × × × 


MISO Correct_GenTie-J182_V32.idv 


Correct branch impedance for 


J182 Gen Tie 10399-615307 × × × × 


MISO Chng_Volt-Reg_PLV-Wind.idv 


Set wind farm 7008, 600100 


to regulate voltage at PLV 


(615307) ×   ×   


MISO Chng_Volt-Reg_PLV-Wind_SUPK.idv 


Set wind farm 7008, 600100 


to regulate voltage at PLV 


(615307)   ×   × 


ITCM 


ITCM-Turn-off-Marshall Town Traer 


Express_2022SUOP.idv 


Delete extra line Marshall 


Town - Traer Express in 2022 


suop case     ×   


MISO Correct_H008-H009-H021.IDV 


Correct modeling of H008, 


H009, H021 in supk cases   ×   × 


MISO Correct_H096-J112.IDV 


Correct modeling of H096 & 


J112 in supk cases   ×   × 


MISO Turn-Off_Gen_Unlimit.idv 
Turn off online generation 


(Pgen=0) with unlimited   ×   × 
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Company Change Name Description 


2015 


SUOP 


2015 


SUPK 


2022 


SUOP 


2022 


SUPK 


Pmax/Pmin in supk cases 


CIPCO 


Correct 161-115 Transformers GJ and R 


AVE.idv 


Correct 161-115 


Transformers GJ and R AVE × × × × 


ITCM ITC_Rating_Changes.idv 


Update ITC transformer 


ratings as they were treated 


as branches in error × × × × 


MISO Dispatch G870_Dvar.idv 


Turn on Dvar at G870: Only 


applied to post-DPP case × × × × 


MISO Update_J171_Pre-DPP.IDV 


Update J171 to 55 MW in 


Pre-DPP cases: Only applied 


to pre-DPP cases × × × × 


MISO Update_J171_Post-DPP.IDV 


Update J171 to 62 MW in 


Post-DPP cases: Only 


applied to post-DPP cases × × × × 


ITCM Correct_J097_POI.idv 


Correct J097 point of 


interconnection × × × × 


ITCM Correct_J097_XFMR.idv Correct_J097 XFMR × × × × 


MISO J026_Xfmrs_Adjustment.idv J026 Xfmrs adjustment × × × × 


MISO 


H048-


H058_Configuration+Xfmrs_Adjustment-


Pre-DPP.idv 


H048-H058 configuration & 


Xfmrs adjustment in pre-DPP 


cases × × × × 


MISO 


H048-


H058_Configuration+Xfmrs_Adjustment-


Post-SUOP.idv 


H048-H058 configuration & 


Xfmrs adjustment in post-


DPP suop cases ×   ×   


MISO 


H048-


H058_Configuration+Xfmrs_Adjustment-


Post-SUPK.idv 


H048-H058 configuration & 


Xfmrs adjustment in post-


DPP supk cases   ×   × 


ITCM Set_G172_PF-0985.idv 


Set G172 Power Factor at 


0.985 lead/lag by adding sw 


shunt: Pre and Post SUOP 


DPP ×   ×   


MISO Correct_G311_TX.idv 


Correct G311 transformer 


data × × × × 


MISO Add_SW-Cap_G113.idv Add switched shunt at G113 × × × × 


XEL 


XEL-1024-CAPX-


HAMP_ROCH_LAX_REV8.py 


Update XEL-1024-CAPX-


HAMP_ROCH_LAX_REV8, 


MTEP A, Planned, CAPX × × × × 


GRE GRE-1203-LAKEMARIONXFMR.py 


Update GRE Lake Marion 


xfmr × × × × 


MPC mpc-correct-lv-load-and-bus-data.idv 
Correct bus owner and zone 


for MPC loads on OTP's 41.6 × × × × 
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Company Change Name Description 


2015 


SUOP 


2015 


SUPK 


2022 


SUOP 


2022 


SUPK 


kV system 


MISO ComEd_Wind-Q.idv 


Change ComEd wind 


generation reactive power 


capability to 0.95 lagging, 


voltage schedule at POI to 


1.02 pu × × × × 


OTP 


OTP_2022 


DPP_SH_Load_Reduction_new.idv 


Scale OTP scalable load to 


70% of its summer peak in 


shoulder peak cases     ×   


OTP 


OTP_2015 


DPP_SH_Load_Reduction_new.idv 


Scale OTP scalable load to 


70% of its summer peak in 


2015 shoulder peak case ×       


MPC 2022SH-MISO13-MPC-BLG_New.idv 


True up MPC loads in 2022 


suop     ×   


MPC 2022SUPK-MISO13-MPC-BLG_New.idv 


True up MPC loads in 2022 


supk       × 


MPC 2015SH-MISO13-MPC-BLG_New.idv 


True up MPC loads in 2015 


suop ×       


MPC 2015SUPK-MISO13-MPC-BLG_New.idv 


True up MPC loads in 2015 


supk   ×     


ATC SUOP_ATC_Fix_Low_Voltages.idv 


Fix low voltages in ATC 


footprint in SUOP cases ×   ×   


XEL Update_J183_Int-Line.idv 


Update the line parameters 


for J183 interconnection line × × × × 


MEC Update_J191-xfmr.idv 


Update the xfmr parameters 


for J191 × × × × 


ITCM Update_Crystal-Lake_Wind.idv 


Update the modeling for 


Crystal Lake wind farms × × × × 


XEL Update_Anson_Volt-Schedule.idv 


Update the voltage schedule 


to 1.026 pu (terminal voltage) 


for Anson plant × × × × 


MEC SUOP-MEC_Volt_Schd-chng.idv 


Update voltage schedules for 


generators in MEC in 


shoulder peak ×   ×   


MEC SUPK-MEC_Volt_Schd-chng.idv 


Update voltage schedules for 


generators in MEC in 


summer peak   ×   × 


MEC chng_vsched_635100.idv 


Update the voltage schedule 


to control voltage of Rolling 


Hills at 1.03 pu × × × × 


XEL unlock_SW-Shunt_603007.idv Unlock switched shunt at bus × × × × 
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Company Change Name Description 


2015 


SUOP 


2015 


SUPK 


2022 


SUOP 


2022 


SUPK 


Prairie (603007) 


PJM Byron-Wayne Blue ckt.idv 


Add RTEP Appendix A 


project Byron - Chapter 


Grove - Wayne 345 KV line × × × × 


PJM SUOP_True_Up_CE_Gen.idv 


True up CE wind generation 


in suop cases ×   ×   


MDU MTEP_3563.idv 


MDU-3563-Heskett_re-route, 


MTEP B, Planned, Re-route 


230KV lines from Heskett to 


Mandan × × × × 


MEC 


2022_MEC-MISO-MTEP-3205-


wisdomWebster161kV.IDV 


Add MTEP Appendix A 


project 3205 Wisdom - 


Webster 161kV line     × × 


XEL UOP_XEL_Voltage_Correction.idv 


Correct XEL voltage issues 


per XEL comments in 


shoulder peak cases ×   ×   


MISO Correct_Model_Error.idv 


Correct various ratings and 


modeling errors × × × × 


MISO MTEP_3473.idv 


MTEP Appendix A project 


3473 Sioux Falls 115KV × × × × 


XEL Adjust_Lawrence-Tap.idv 


Adjust Lawrence xfmr tap to 


1.0 pu × × × × 


XEL Correct_Adams-XFMR_Rating.idv 


Correct Adams xfmr ratings 


to 300/345 MVA × × × × 


ITCM SUOP_Post_Dispatch_G573_SW.idv 


Fully switch on the shunts at 


G573 in shoulder peak cases ×   ×   


MEC Correct_Bondrnt-Mntzuma_Rating.idv 


Correct Bondrnt-Mntzuma 


ratings to 926/926 MVA × × × × 


MISO SUOP-G752-Signed-GIA.idv Add G752 in shoulder peak ×   ×   


MISO SUPK-G752-Signed-GIA.idv Add G752 in summer peak   ×   × 


MISO SUOP_Correct_Langdon-PF.idv 


Change Langdon wind 


generator (657600) power 


factor to 1.0 pu in suop cases ×   ×   


ITCM 


G573-574-575 and G947 Cap Bank 


Voltage Settings Fix.idv 


Fix Cap Bank Settings for 


G573, G574, and G575 × × × × 


GRE GRE-2738-ramsey-xfmr.idv 


Correct the modeling of GRE 


Ramsey xfmr × × × × 


GRE 


2022SUOP_Post-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2022 post-DPP 


suop case     ×   
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Company Change Name Description 


2015 


SUOP 


2015 


SUPK 


2022 


SUOP 


2022 


SUPK 


GRE 


2022SUOP_Pre-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2022 pre-DPP suop 


case     ×   


GRE 


2022SUPK_Post-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2022 post-DPP 


supk case       × 


GRE 


2022SUPK_Pre-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2022 pre-DPP supk 


case       × 


GRE 


2015SUOP_Post-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2015 post-DPP 


suop case ×       


GRE 


2015SUOP_Pre-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2015 pre-DPP suop 


case ×       


GRE 


2015SUPK_Post-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2015 post-DPP 


supk case   ×     


GRE 


2015SUPK_Pre-


DPP_True_up_CUDC_MW.idv 


True up CUDC scheduled 


MW to match Coal Creek net 


output in 2015 pre-DPP supk 


case   ×     


MISO delete_G626.IDV Remove G626 × × × × 


MISO SUOP_Add-G621.idv 


Add and dispatch G621 in 


shoulder peak ×   ×   


MISO SUPK_Add-G621.idv 


Add and dispatch G621 in 


summer peak   ×   × 


MISO Correct_J183_Schedul-Volt.idv 


Change the scheduled 


voltage to 1.02 for J183 × × × × 


ITCM Correct_G870_Modeling.idv 


Change G870 power factor to 


1.0 × × × × 


MPW MPW-Gen_Dispatch.idv 


Dispatch MPW 8G (633008) 


at 25.4 MW, MPW 8A 


(633408) at 15 MW × × × × 


MISO G681_POI_Chng.idv 


Correct the G681 POI. It 


should be on Alden Jct - 


Albert Lea West × × × × 
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Company Change Name Description 


2015 


SUOP 


2015 


SUPK 


2022 


SUOP 


2022 


SUPK 


DPC Correct_DPC_Adams-area.idv 


Model corrections: Close 


branch Adams - T Taopi 69 


kV, open branch CHST Tap - 


Chest Tap 69 kV × × × × 


MPW / 


MEC 


Correct_Ratings_Newport-


MPWSPLIT.idv 


Correct Newport - MPW Split 


161 kV line SN/SE ratings to 


175 MVA × × × × 


MPW/ITCM Correct_Ratings_Newport-Denmark.idv 


Correct Newport - MPW Split 


- Denmark 161 kV line SN/SE 


ratings to 150 MVA × × × × 


MISO Remove_G875.idv 


Remove G875 due to its 


withdrawal × × × × 


MISO 


Remove_G519_2022SUOP_Post-


DPP.idv 


Turn off G519 in 2022 


shoulder peak   ×  


MEC harvestAve.py 


Add a new bus ‘Harvest AVE’ 


and its new interconnected 


customer load  × × × × 


MEC tate&Lyle.py 


Add a new interconnected 


customer load at bus Tate & 


Lyle × × × × 


 


A.6 MISO Market as Study Sink 


Table A-6: MISO Market as Study Sink 


Area # 
Area 
Name  Area # 


Area 
Name 


207 HE     600 Xcel 


208 DEI   608 MP 


210 SIGE  613 SMMPA 


216 IPL    615 GRE 


217 NIPS  620 OTP 


218 METC  627 ALTW 


219 ITC    633 MPW 


295 WEC    635 MEC 


314 BREC  661 MDU 


333 CWLD  680 DPC 


356 AMMO  694 ALTE 


357 AMIL  696 WPS   
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Area # 
Area 
Name  Area # 


Area 
Name 


360 CWLP  697 MGE   


361 SIPC  698 UPPC 


 


A.7 PJM Market as Sink for Additional PJM Queued Generation 
Projects 


Table A-7: PJM Market as Sink 


Area # 
Area 
Name Area # 


Area 
Name 


201 AP  230 PECO 


205 AEP  231 PSE&G 


209 DAY  232 BGE 


215 DLCO  233 PEPCO 


222 CE  234 AE 


225 PJM  235 DP&L 


226 PENELEC  236 UGI 


227 METED  237 RECO 


228 JCP&L  345 DVP 


229 PPL      
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Appendix 


B 
Model Data 


B.1 Steady State Analysis Model Data 


G681 
DATA FOR BUS  10332 [G681_GEN    0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  67.12 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      44.0    -2.0     9.1    -9.1 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 FRAC2 OWN3 
FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   44.0   -2.0    9.1   -9.1   45.0 0.0066 0.2110 0.0000 0.0000 1.0000   44.0   44.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    X 1-2 
  10333 G681_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00000  0.09720   47.1  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 FRAC2 OWN3 
FRAC3 OWN4 FRAC4 
  10333 G681_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   50.0   50.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    CR      
CX 
  10333 G681_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10333 [G681_COLLO  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02783  62.15 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 OWN2 FRAC2 
OWN3 FRAC3 OWN4 FRAC4 
  10334 G681_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    X 1-2 
  10332 G681_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00000  0.09720   47.1  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 FRAC2 OWN3 
FRAC3 OWN4 FRAC4 
  10332 G681_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000   50.0   50.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    CR      
CX 
  10332 G681_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10334 [G681_COLHI  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02783  62.15 
 
 X------- TO BUS --------X 
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   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 OWN2 FRAC2 
OWN3 FRAC3 OWN4 FRAC4 
  10333 G681_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    X 1-2 
  10335 G681_SUB    69.000  1  MAIN OR GSU  1 F F 2 1  0.00323  0.09677   47.1  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 FRAC2 OWN3 
FRAC3 OWN4 FRAC4 
  10335 G681_SUB    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   50.0   50.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    CR      
CX 
  10335 G681_SUB    69.000  1  F 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10335 [G681_SUB    69.000] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.04027  57.28 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 OWN2 FRAC2 
OWN3 FRAC3 OWN4 FRAC4 
 630120 ALDEN J8    69.000  1   0.03474  0.05195  0.00080  1  T    40.0   40.0    0.0    3.0       1 1.000 
 630121 ALEAWST8    69.000  1   0.04631  0.06926  0.00107  1  F    40.0   40.0    0.0    4.0       1 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    X 1-2 
  10334 G681_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00323  0.09677   47.1  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 FRAC2 OWN3 
FRAC3 OWN4 FRAC4 
  10334 G681_COLHI  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   50.0   50.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    CR      
CX 
10334 G681_COLHI  34.500  1  T 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
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G735 
DATA FOR BUS 629987 [G735_WF5    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  79.91 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  2  1  0 1.03000 1.00000     5.94  1: -15.00 1:   5.94                     100.00 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     266.0    18.4   136.8  -136.8 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  200.0   13.8   96.9  -96.9  200.1 0.0000 0.6415 0.0000 0.0000 1.0000  200.0  200.0  627 1.000 
 2  1   66.0    4.6   32.0  -32.0   66.7 0.0000 0.6415 0.0000 0.0000 1.0000   66.0   66.0  627 1.000 
 D  1    0.0    0.0    8.0   -8.0    8.0************** 0.0000 0.0000 1.0000    0.0    0.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631169 CRYSTLKII5  161.00  1               1 T T 2 1  0.00000  0.08000  168.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631169 CRYSTLKII5  161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  280.0  280.0  280.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631169 CRYSTLKII5  161.00  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631169 [CRYSTLKII5  161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01615  72.89 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631155 CRYSTLK5    161.00  1   0.00120  0.00940  0.01000  1  T   550.0  550.0  550.0    4.7     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629987 G735_WF5    34.500  1               1 F F 2 1  0.00000  0.08000  168.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629987 G735_WF5    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  280.0  280.0  280.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629987 G735_WF5    34.500  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631155 [CRYSTLK5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01401  71.49 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631169 CRYSTLKII5  161.00  1   0.00120  0.00940  0.01000  1  F   550.0  550.0  550.0    4.7     627 1.000 
 631170 CRYSTLK-VAR 161.00  1   0.00910  0.07150  0.07620  1  F   453.0  453.0  453.0   35.9     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631152 G595_WF9    34.500  1               1 F F 2 1  0.00000  0.08000  102.0  0.00000  0.00000  0 
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 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631152 G595_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  170.0  170.0  170.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631152 G595_WF9    34.500  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631170 [CRYSTLK-VAR 161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02513  55.25 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.03000 1.00000    72.00  2:  36.00 2:  54.00                     100.00 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631047 LIME CK5    161.00  1   0.00010  0.00020  0.00020  1  T   999.0  999.0    0.0    0.1     627 1.000 
 631155 CRYSTLK5    161.00  1   0.00910  0.07150  0.07620  1  T   453.0  453.0  453.0   35.9     627 1.000 
 
 
 DATA FOR BUS 631047 [LIME CK5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02483  55.20 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631036 NIW    5    161.00  1   0.00962  0.03456  0.01705  1  T   200.0  200.0    0.0   11.8       1 1.000 
 631048 EMERY  5    161.00  1   0.00379  0.04124  0.02350  1  T   446.0  446.0  446.0   15.9       1 1.000 
 631048 EMERY  5    161.00  2   0.00999  0.06699  0.03732  1  F   325.0  325.0  327.0   24.5     627 1.000 
 631154 BARTON5     161.00  1   0.00777  0.03784  0.01819  1  F   223.0  223.0  240.0   12.7     627 1.000 
 631170 CRYSTLK-VAR 161.00  1   0.00010  0.00020  0.00020  1  F   999.0  999.0    0.0    0.1     627 1.000 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT    LINE G,B (FROM)     LINE G,B (TO)  STATUS 
 631036 NIW    5    161.00  1    0.00000  0.19600   0.00000  0.00000    1 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 630197 LMCK W 8    69.000  1               1 F F 1 1  0.00000  0.16750  100.0  0.00000  0.00000  0 
 630198 LMCK E 8    69.000  1               1 F F 1 1  0.00000  0.18000  100.0  0.00000  0.00000  0 
 631198 LIMECREEK3  345.00  1               1 T T 1 1  0.00000  0.02889  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 630197 LMCK W 8    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   74.7   74.7    0.0    1 1.000 
 630198 LMCK E 8    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   74.7   74.7    0.0    1 1.000 
 631198 LIMECREEK3  345.00  1  1 0.91250 0.0000    0.0 1.00000 0.0000  448.0  448.0  448.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 630197 LMCK W 8    69.000  1  F 1  0 1.02585 1.02584 1.03000 1.01500   33                              0.000 
 630198 LMCK E 8    69.000  1  F 1  0 1.02585 1.02584 1.03000 1.01500   33                              0.000 
 631198 LIMECREEK3  345.00  1  T 1  1 1.10000 0.90000 1.03500 1.01700   33  631047 LIME CK5    161.00   0.000 
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G798 


DATA FOR BUS 629993 [G798_WF9    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  55.46 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     150.0    21.3    49.3   -49.3 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  150.0   21.3   49.3  -49.3  167.0 0.0000 0.8000 0.0000 0.0000 1.0000  150.0  150.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631185 G798_WF7    161.00  1               1 F F 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631185 G798_WF7    161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  170.0  170.0  170.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631185 G798_WF7    161.00  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631185 [G798_WF7    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01021  48.77 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631156 STRY_CO5    161.00  1   0.00636  0.04309  0.02104  1  T   307.0  307.0  307.0    0.0     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629993 G798_WF9    34.500  1               1 T T 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629993 G798_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  170.0  170.0  170.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629993 G798_WF9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631156 [STRY_CO5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00080  45.13 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631128 M-TOWN_W5   161.00  1   0.00468  0.05086  0.02899  1  T   446.0  446.0  446.0   18.0     627 1.000 
 631175 FERNALD5    161.00  1   0.00222  0.02561  0.01459  1  T   446.0  446.0  446.0    8.9     627 1.000 
 631184 G612_WF7    161.00  1   0.00010  0.00020  0.00000  1  F   307.0  307.0  307.0    0.0     627 1.000 
 631185 G798_WF7    161.00  1   0.00636  0.04309  0.02104  1  F   307.0  307.0  307.0    0.0     627 1.000 
 
 
 DATA FOR BUS 631175 [FERNALD5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99410  43.37 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631156 STRY_CO5    161.00  1   0.00222  0.02561  0.01459  1  F   446.0  446.0  446.0    8.9     627 1.000 
 631178 AMES 5      161.00  1   0.00150  0.01632  0.00930  1  F   446.0  446.0  446.0    6.0     627 1.000 
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 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 630710 FERNALD8    69.000  1               1 F T 1 1  0.00000  0.10930  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 630710 FERNALD8    69.000  1  1 0.97500 0.0000    0.0 1.00000 0.0000  100.0  100.0  100.0    1 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 630710 FERNALD8    69.000  1  F 1  1 1.10000 0.90000 1.02500 1.00000   33  630710 FERNALD8    69.000   0.000 
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G826 
DATA FOR BUS  10436 [G826_GEN    0.6000] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.96899  82.00 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     200.0    65.0    65.0   -65.0 1.02500 100.00 601029 LKFLDXL3    345.00 1.00544 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  200.0   65.0   65.0  -65.0  216.8 0.0053 0.2116 0.0000 0.0000 1.0000  200.0  200.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10437 G826_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00840  0.06000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10437 G826_COLLO  34.500  1  1 0.90000 0.0000    0.0 1.00000 0.0000  237.5  237.5    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10437 G826_COLLO  34.500  1  F 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10437 [G826_COLLO  34.500] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03033  76.08 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10438 G826_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   200.0  200.0    0.0   10.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10436 G826_GEN    0.6000  1  PAD MOUNT    1 T T 2 1  0.00840  0.06000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10436 G826_GEN    0.6000  1  1 0.90000 0.0000    0.0 1.00000 0.0000  237.5  237.5    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10436 G826_GEN    0.6000  1  T 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10438 [G826_COLHI  34.500] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03033  76.08 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10437 G826_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   200.0  200.0    0.0   10.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10439 G826_SUB    345.00  1  MAIN OR GSU  1 F F 2 1  0.00187  0.07500  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10439 G826_SUB    345.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  215.0  215.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10439 G826_SUB    345.00  1  F 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10439 [G826_SUB    345.00] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00624  67.94 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 601029 LKFLDXL3    345.00  1   0.00030  0.00276  0.04457  1  F  1349.3 1493.9 1349.3    4.9     600 1.000 
 601032 FIELD_S3    345.00  1   0.00120  0.01104  0.17828  1  T  1349.3 1493.9 1349.3   19.8     600 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10438 G826_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00187  0.07500  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10438 G826_COLHI  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  215.0  215.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
10438 G826_COLHI  34.500  1  T 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
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G830 
DATA FOR BUS  10648 [G830_GEN    0.6900] RESIDING IN AREA  615, ZONE  639, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00854 130.77 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      99.0   -12.2    32.5   -47.8 1.02000 100.00  10649 G830_COLLO  34.500 1.02000 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   99.0  -12.2   32.5  -47.8  102.3 0.0057 0.1654 0.0000 0.0000 1.0000   99.0   99.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10649 G830_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00000  0.07500  101.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10649 G830_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  101.8  101.8    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10649 G830_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10649 [G830_COLLO  34.500] RESIDING IN AREA  615, ZONE  639, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000 126.70 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10650 G830_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    5.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10648 G830_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00000  0.07500  101.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10648 G830_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  101.8  101.8    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10648 G830_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10650 [G830_COLHI  34.500] RESIDING IN AREA  615, ZONE  639, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000 126.70 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10649 G830_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    5.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10651 G830_SUB    115.00  1  MAIN OR GSU  1 F F 2 1  0.00207  0.08293  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10651 G830_SUB    115.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  100.0  100.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10651 G830_SUB    115.00  1  F 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10651 [G830_SUB    115.00] RESIDING IN AREA  615, ZONE  639, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03690 122.23 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 615348 GRE-MCHENRY7115.00  1   0.01064  0.06406  0.01498  1  F   120.0  120.0    0.0   12.0    9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10650 G830_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00207  0.08293  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10650 G830_COLHI  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  100.0  100.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10650 G830_COLHI  34.500  1  T 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 615348 [GRE-MCHENRY7115.00] RESIDING IN AREA  615, ZONE  639, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.04520 118.73 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10651 G830_SUB    115.00  1   0.01064  0.06406  0.01498  1  T   120.0  120.0    0.0   12.0    9999 1.000 
 605634 VELVA TAP   115.00  1   0.04026  0.10544  0.01204  1  T   113.1  119.5  113.1    0.0     600 1.000 
 659113 VOLTAIR7    115.00  1   0.00040  0.00100  0.00010  1  T   112.0  112.0  118.0    0.0     659 1.000 
 
 X- XFRMER -X X---- WINDING 1 BUS ----X X---- WINDING 2 BUS ----X X---- WINDING 3 BUS ----X     S C C C 
 X-- NAME --X   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV CKT T W Z M OWN1 
FRAC1 OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 230/115      615348 GRE-MCHENRY7115.00 615347 GRE-MCHENRY4230.00 615349 GRE-MCHENRYT12.470  1  1 2 3 2  615 
1.000 
 
 X- XFRMER -X S C X--------- SPECIFIED NOMINAL MEASURED IMPEDANCES AND MVA BASES ----------X X-ACTUAL 
IMPEDANCES FROM IMPEDANCE CORRECTION TABLE-X 
 X-- NAME --X T Z   R 1-2    X 1-2 SBAS1-2   R 2-3    X 2-3 SBAS2-3   R 3-1    X 3-1 SBAS3-1   R 1-2    X 1-2    
R 2-3    X 2-3    R 3-1    X 3-1 
 230/115      1 3   272700  0.08939   75.0    84000  0.23609   75.0    78200  0.33100   75.0 
 
 X- XFRMER -X X----- WINDING BUS -----X  S C    MAGNETIZING Y   SYSTEM BASE NOM.                           TBL 
CORRECTED   STAR POINT BUS 
 X-- NAME --X   BUS# X-- NAME --X BASKV  T M    MAG1     MAG2   R WNDNG  X WNDNG  RATEA  RATEB  RATEC TBL R 
WNDNG  X WNDNG VOLTAGE  ANGLE 
 230/115      615348 GRE-MCHENRY7115.00  1 2    44000  0.00248  0.00237  0.12282   84.0  105.0   84.0  0                   
1.02077  116.9 
              615347 GRE-MCHENRY4230.00* 1                      0.00248 -0.00373   84.0  105.0   84.0  0 
              615349 GRE-MCHENRYT12.470* 1                     -0.00098  0.31851   25.0   31.3   25.0  0 
 
 X- XFRMER -X X----- WINDING BUS -----X C                                                               X---- 
CONTROLLED BUS ----X CNXTN 
 X-- NAME --X   BUS# X-- NAME --X BASKV W CN  WIND V  NOM V  ANGLE   RMAX    RMIN    VMAX    VMIN  NTPS    
BUS# X-- NAME --X BASKV ANGLE    CR      CX 
 230/115      615348 GRE-MCHENRY7115.00 2  1  126.50 115.00    0.0  126.50  103.50 1.05390 1.03300   33 -
615348 GRE-MCHENRY7115.00   0.0 
              615347 GRE-MCHENRY4230.00    0  230.00 230.00    0.0 1.10000 0.90000 1.10000 0.90000    5                              
0.0 
              615349 GRE-MCHENRYT12.470    0  12.470 12.470  -30.0 1.10000 0.90000 1.10000 0.90000   33                              
0.0 
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G870 
DATA FOR BUS 629991 [G870_WF9    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00391  67.78 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.04000 1.00000    58.00  2: -10.00 6:  11.60                     100.00 631180 FREEBORN5   161.00 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     201.0   -12.0    12.0   -12.0 1.02000 100.00 631180 FREEBORN5   161.00 1.03389 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  201.0    0.0    0.0    0.0  201.0 0.0000 0.1773 0.0000 0.0000 1.0000  201.0  201.0  627 1.000                                  
2  1.0000 
 2  1    0.0   -4.0    4.0   -4.0    4.0 0.0000******* 0.0000 0.0000 1.0000    0.0    0.0  331 1.000 
 3  1    0.0   -4.0    4.0   -4.0    4.0 0.0000******* 0.0000 0.0000 1.0000    0.0    0.0  331 1.000 
 4  1    0.0   -4.0    4.0   -4.0    4.0 0.0000******* 0.0000 0.0000 1.0000    0.0    0.0  331 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631181 G870_TAP5   161.00  1               1 F F 1 1  0.00000  0.07246  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631181 G870_TAP5   161.00  1  1 0.95000 0.0000    0.0 1.00000 0.0000  120.0  120.0  120.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631181 G870_TAP5   161.00  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631181 [G870_TAP5   161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03412  60.13 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631180 FREEBORN5   161.00  1   0.00010  0.00020  0.00000  1  T   558.0  558.0  558.0    0.0     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629991 G870_WF9    34.500  1               1 T T 1 1  0.00000  0.07246  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629991 G870_WF9    34.500  1  1 0.95000 0.0000    0.0 1.00000 0.0000  120.0  120.0  120.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629991 G870_WF9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631180 [FREEBORN5   161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03389  60.10 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631045 WNBAGOS5    161.00  1   0.03126  0.11677  0.05405  1  T   167.0  167.0  167.0   38.3     627 1.000 
 631127 HAYWD#15    161.00  1   0.00286  0.03106  0.01770  1  F   167.0  167.0  167.0   11.4     627 1.000 
 631181 G870_TAP5   161.00  1   0.00010  0.00020  0.00000  1  F   558.0  558.0  558.0    0.0     627 1.000 
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G947 
DATA FOR BUS  11056 [G947_GEN    0.6000] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0    21.6 0.98163  62.64 
 
 ID ST  G-SHUNT  B-SHUNT 
 1   1      0.0     21.6 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      99.0   -35.0   -35.0   -35.0 1.02000 100.00 631166 NUTHTCH5    161.00 0.99653 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   99.0  -35.0  -35.0  -35.0   99.0 0.0042 0.1580 0.0000 0.0000 1.0000   99.0   99.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  11057 G947_MV     34.500  1               1 F F 2 1  0.00000  0.07000   99.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  11057 G947_MV     34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   99.0   99.0   99.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  11057 G947_MV     34.500  1  F 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  11057 [G947_MV     34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99441  58.53 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.02000 1.00000    17.20  1:  -5.00 2:   8.60                     100.00 631166 NUTHTCH5    161.00 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  11056 G947_GEN    0.6000  1               1 T T 2 1  0.00000  0.07000   99.0  0.00000  0.00000  0 
  11058 G947_HV     161.00  1               1 T T 1 1  0.00300  0.09395  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  11056 G947_GEN    0.6000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   99.0   99.0   99.0  331 1.000 
  11058 G947_HV     161.00  1  1 1.02500 0.0000    0.0 1.02000 0.0000  108.0  108.0  108.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  11056 G947_GEN    0.6000  1  T 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
  11058 G947_HV     161.00  1  T 1  1 1.50000 0.51000 1.50000 0.10000   33                              0.000 
 
 
 DATA FOR BUS  11058 [G947_HV     161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00540  52.94 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631171 WHISWIL5    161.00  1   0.00025  0.00262  0.01590  1  F   200.0  200.0  200.0    0.0     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  11057 G947_MV     34.500  1               1 F F 1 1  0.00300  0.09395  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
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   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  11057 G947_MV     34.500  1  1 1.02500 0.0000    0.0 1.02000 0.0000  108.0  108.0  108.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  11057 G947_MV     34.500  1  F 1  1 1.50000 0.51000 1.50000 0.10000   33                              0.000 
 
 
 DATA FOR BUS 631171 [WHISWIL5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00551  52.79 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  11058 G947_HV     161.00  1   0.00025  0.00262  0.01590  1  T   200.0  200.0  200.0    0.0     627 1.000 
 631166 NUTHTCH5    161.00  1   0.00166  0.01806  0.01029  1  F   446.0  446.0  446.0    6.7     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631172 G573_WFA9   34.500  1               1 T T 1 1  0.00300  0.09395  100.0  0.00000  0.00000  0 
 631173 G573_WFB9   34.500  1               1 T T 1 1  0.00300  0.09395  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631172 G573_WFA9   34.500  1  1 1.02500 0.0000    0.0 1.02000 0.0000  108.0  108.0  108.0  331 1.000 
 631173 G573_WFB9   34.500  1  1 1.02500 0.0000    0.0 1.02000 0.0000  108.0  108.0  108.0   31 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631172 G573_WFA9   34.500  1  T 1  0 1.50000 0.51000 1.50000 0.10000   33                              0.000 
 631173 G573_WFB9   34.500  1  T 1  0 1.50000 0.51000 1.50000 0.10000   33                              0.000 
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H008 
DATA FOR BUS   7011 [H008_WF9_GEN0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  37.79 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      36.0     5.8    11.8   -11.8 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   36.0    5.8   11.8  -11.8   40.1 0.0000 0.8000 0.0000 0.0000 1.0000   36.0   36.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629999 H008_WF9    34.500  1               1 F F 2 1  0.00000  0.05750   42.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629999 H008_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   42.0   46.2   46.2  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629999 H008_WF9    34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 629999 [H008_WF9    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01339  35.06 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7011 H008_WF9_GEN0.6900  1               1 T T 2 1  0.00000  0.05750   42.0  0.00000  0.00000  0 
 630732 BETHEL 8    69.000  1               1 F F 1 1  0.00000  0.40000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7011 H008_WF9_GEN0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000   42.0   46.2   46.2  627 1.000 
 630732 BETHEL 8    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   36.0   36.0   36.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7011 H008_WF9_GEN0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 630732 BETHEL 8    69.000  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 630732 [BETHEL 8    69.000] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00754  26.95 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 630250 RICHFLD8    69.000  1   0.00069  0.00102  0.00002  1  T    45.0   45.0   45.0    0.1     627 1.000 
 630251 FRDBRGM8    69.000  1   0.05455  0.08000  0.00129  1  F    45.0   45.0   45.0    7.4     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629999 H008_WF9    34.500  1               1 T T 1 1  0.00000  0.40000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629999 H008_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   36.0   36.0   36.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629999 H008_WF9    34.500  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
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H009 
DATA FOR BUS   7034 [H009_WF9_GEN0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  46.74 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     150.0    31.6    72.6   -72.6 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  150.0   31.6   72.6  -72.6  151.8 0.0000 0.6415 0.0000 0.0000 1.0000  150.0  150.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629998 H009_WF9    34.500  1               1 F F 2 1  0.00840  0.06000  171.6  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629998 H009_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  171.6  188.8  188.8  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629998 H009_WF9    34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 629998 [H009_WF9    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00321  43.89 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7034 H009_WF9_GEN0.6900  1               1 T T 2 1  0.00840  0.06000  171.6  0.00000  0.00000  0 
 631000 ABBOTT 5    161.00  1               1 F F 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7034 H009_WF9_GEN0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  171.6  188.8  188.8  627 1.000 
 631000 ABBOTT 5    161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  150.0  150.0  150.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7034 H009_WF9_GEN0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 631000 ABBOTT 5    161.00  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631000 [ABBOTT 5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     2.6     0.7     0.0     0.0     0.0     0.0     0.0     0.0 0.99144  37.01 
 
 ID ST     PSI   P Q - L O A D     I - L O A D     Y - L O A D  AREA  ZONE OWNER SCALE 
 J5  1   1.000     2.6     0.7     0.0     0.0     0.0     0.0   627   665   627  YES 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631081 M-TOWN 5    161.00  1   0.00450  0.03050  0.01666  1  T   299.0  299.0  299.0   10.9     627 1.000 
 631083 TRAER  5    161.00  1   0.00620  0.04197  0.02292  1  F   299.0  299.0  299.0   15.0     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629998 H009_WF9    34.500  1               1 T T 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629998 H009_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  150.0  150.0  150.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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 629998 H009_WF9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
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H021 
DATA FOR BUS   7009 [H021_WF9_GEN0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  54.03 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     138.6    30.0    45.6   -45.6 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  138.6   30.0   45.6  -45.6  155.3 0.0000 0.8000 0.0000 0.0000 1.0000  138.6  138.6  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629010 H021_WF9    34.500  1               1 F F 2 1  0.00000  0.05750  162.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629010 H021_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  162.8  179.0  179.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629010 H021_WF9    34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 629010 [H021_WF9    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01075  51.31 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7009 H021_WF9_GEN0.6900  1               1 T T 2 1  0.00000  0.05750  162.8  0.00000  0.00000  0 
 631008 WELSBRG5    161.00  1               1 F F 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7009 H021_WF9_GEN0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  162.8  179.0  179.0  627 1.000 
 631008 WELSBRG5    161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  150.0  150.0  150.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7009 H021_WF9_GEN0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 631008 WELSBRG5    161.00  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631008 [WELSBRG5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     9.2     0.1     0.0     0.0     0.0     0.0     0.0     0.0 0.99845  45.00 
 
 ID ST     PSI   P Q - L O A D     I - L O A D     Y - L O A D  AREA  ZONE OWNER SCALE 
 12  1   1.000     9.2     0.1     0.0     0.0     0.0     0.0   652  1616   656  YES 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.06500 1.03100    15.00  1:  15.00                               100.00 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631029 IAFINDP5    161.00  1   0.00588  0.06096  0.03694  1  F   446.0  446.0  446.0    0.0     627 1.000 
 631081 M-TOWN 5    161.00  1   0.00670  0.06952  0.04213  1  F   446.0  446.0  446.0    0.0     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629010 H021_WF9    34.500  1               1 T T 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 656301 WELSBRG G   69.000  1               1 F F 1 1  0.00000  0.10830  100.0  0.00000  0.00000  0 
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 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629010 H021_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  150.0  150.0  150.0  627 1.000 
 656301 WELSBRG G   69.000  1  1 0.94528 0.0000    0.0 1.00000 0.0000  100.0  100.0  100.0    1 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629010 H021_WF9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 656301 WELSBRG G   69.000  1  F 1  1 1.10000 0.90000 1.05000 1.03000   33  656301 WELSBRG G   69.000   0.000 
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H048 & H058 
DATA FOR BUS    201 [H048_H058GEN0.6900] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03773  76.79 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      95.0    12.2    22.9   -41.2 1.02000 100.00 605119 PAYNES 8    69.000 1.02000 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   50.0   10.8   21.5  -21.5   50.4 0.0053 0.2116 0.0000 0.0000 1.0000   50.0   50.0 9999 1.000 
 2  1   45.0    1.5    1.5  -19.7   46.2 0.0053 0.2116 0.0000 0.0000 1.0000   45.0   45.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
    100 H048_H058   34.500  1               1 F F 1 1  0.00500  0.07000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
    100 H048_H058   34.500  1  1 1.00000 0.6900    0.0 1.00000 34.500   95.0   95.0    0.0    1 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
    100 H048_H058   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS    100 [H048_H058   34.500] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02686  73.25 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
    201 H048_H058GEN0.6900  1               1 T T 1 1  0.00500  0.07000  100.0  0.00000  0.00000  0 
 605119 PAYNES 8    69.000  1               1 F F 1 1  0.00500  0.07000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
    201 H048_H058GEN0.6900  1  1 1.00000 0.6900    0.0 1.00000 34.500   95.0   95.0    0.0    1 1.000 
 605119 PAYNES 8    69.000  1  1 1.00000 34.500    0.0 1.00000 69.000  100.0  100.0    0.0    1 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
    201 H048_H058GEN0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 605119 PAYNES 8    69.000  1  F 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 605119 [PAYNES 8    69.000] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  69.64 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.05000 1.01000     0.00  1:  14.40                               100.00 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 605102 BELGRAD8    69.000  1   0.27660  0.28420  0.00444  1  T    36.0   39.6   36.0    0.0     600 1.000 
 618528 GRE-LKKORON869.000  1   0.02131  0.06790  0.00127  1  F   135.9  135.9  135.9    4.5     615 1.000 
 619429 GRE-ZION TP869.000  1   0.04350  0.06380  0.00092  1  F    47.8   47.8   47.8    0.0     600 1.000 
 619440 GRE-ROSCOTP869.000  1   0.09460  0.13370  0.00208  1  F    47.8   47.8   47.8    7.0     600 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
    100 H048_H058   34.500  1               1 T T 1 1  0.00500  0.07000  100.0  0.00000  0.00000  0 
 603034 PYNSVIL7    115.00  1               1 F F 1 1  0.00608  0.17211  100.0  0.00000  0.00000  0 
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 603034 PYNSVIL7    115.00  2               1 F F 1 1  0.00611  0.17395  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
    100 H048_H058   34.500  1  1 1.00000 34.500    0.0 1.00000 69.000  100.0  100.0    0.0    1 1.000 
 603034 PYNSVIL7    115.00  1  1 0.95977 0.0000    0.0 1.00000 0.0000   70.0   71.0   70.0  600 1.000 
 603034 PYNSVIL7    115.00  2  1 0.95977 0.0000    0.0 1.00000 0.0000   70.0   71.0   70.0  600 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
    100 H048_H058   34.500  1  T 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 603034 PYNSVIL7    115.00  1  F 1  1 1.10000 0.90000 1.04000 1.01000   33 -605119 PAYNES 8    69.000   0.000 
 603034 PYNSVIL7    115.00  2  F 1  1 1.10000 0.90000 1.04000 1.01000   33 -605119 PAYNES 8    69.000   0.000 
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H081 
DATA FOR BUS  10212 [H081_GEN    0.6900] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03280  96.41 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     201.0    36.5    65.8   -65.8 1.00000 100.00  10215 H081_SUB    345.00 1.00000 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  201.0   36.5   65.8  -65.8  222.5 0.0000 0.8000 0.0000 0.0000 1.0000  201.0  201.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10213 H081_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00676  0.05074  218.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10213 H081_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000    0.0    0.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10213 H081_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10213 [H081_COLLO  34.500] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01954  93.94 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10214 H081_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10212 H081_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00676  0.05074  218.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10212 H081_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000    0.0    0.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10212 H081_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10214 [H081_COLHI  34.500] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01954  93.94 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10213 H081_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10215 H081_SUB    345.00  1  MAIN OR GSU  1 F F 2 1  0.00935  0.13565  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10215 H081_SUB    345.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  223.0  223.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 







Model Data 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
B-22 


   


  10215 H081_SUB    345.00  1  F 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10215 [H081_SUB    345.00] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00000  78.67 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 601031 BRKNGCO3    345.00  1   0.00140  0.01386  0.02437  1  F  2066.0 2066.0 2066.0   28.0     600 1.000 
 601048 LYON CO 3   345.00  1   0.00150  0.01486  0.02611  1  T  2066.0 2066.0 2066.0   30.0     600 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10214 H081_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00935  0.13565  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10214 H081_COLHI  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  223.0  223.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
10214 H081_COLHI  34.500  1  T 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
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H096 
DATA FOR BUS   7010 [H096_WF9_GEN0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01632  50.95 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      50.0    16.4    16.4   -16.4 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   50.0   16.4   16.4  -16.4   56.8 0.0000 0.8000 0.0000 0.0000 1.0000   50.0   50.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629081 H096_WF9    34.500  1               1 F F 2 1  0.00000  0.05750   59.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629081 H096_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   59.5   65.4   65.4  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629081 H096_WF9    34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 629081 [H096_WF9    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00183  48.23 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7010 H096_WF9_GEN0.6900  1               1 T T 2 1  0.00000  0.05750   59.5  0.00000  0.00000  0 
 631196 KARMA 5     161.00  1               1 F F 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7010 H096_WF9_GEN0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000   59.5   65.4   65.4  627 1.000 
 631196 KARMA 5     161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000   55.0   55.0   55.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7010 H096_WF9_GEN0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 631196 KARMA 5     161.00  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631196 [KARMA 5     161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99158  45.92 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631074 GR JCT 5    161.00  1   0.00004  0.00018  0.00009  1  T   167.0  167.0  167.0    0.1     627 1.000 
 631077 PERRY  5    161.00  1   0.00857  0.04154  0.02010  1  F   167.0  167.0  167.0   13.9     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629081 H096_WF9    34.500  1               1 T T 1 1  0.00000  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629081 H096_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   55.0   55.0   55.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629081 H096_WF9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
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J026 
DATA FOR BUS  10296 [J026_GEN    0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.98816  56.30 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      50.0   -16.8    16.8   -16.8 1.02000 100.00 631046 ADAMS  5    161.00 1.02359 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   50.0  -16.8   16.8  -16.8   56.8 0.0000 0.8000 0.0000 0.0000 1.0000   50.0   50.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10297 J026_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00676  0.05074   59.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10297 J026_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   59.5   59.5    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10297 J026_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10297 [J026_COLLO  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99789  53.71 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10298 J026_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10296 J026_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00676  0.05074   59.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10296 J026_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000   59.5   59.5    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10296 J026_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10298 [J026_COLHI  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99789  53.71 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10297 J026_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631046 ADAMS  5    161.00  1  MAIN OR GSU  1 F F 2 1  0.00000  0.12400  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631046 ADAMS  5    161.00  1  1 1.00000 34.500    0.0 1.00000 161.00   60.0   60.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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 631046 ADAMS  5    161.00  1  F 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 631046 [ADAMS  5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02359  50.26 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631122 ADAMS_N5    161.00  1   0.00010  0.00020  0.00000  1  F   335.0  335.0    0.0    0.0       1 1.000 
 631123 ADAMS_S5    161.00  1   0.00010  0.00020  0.00000  1  F   335.0  335.0  335.0    0.0       1 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10298 J026_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00000  0.12400  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10298 J026_COLHI  34.500  1  1 1.00000 34.500    0.0 1.00000 161.00   60.0   60.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10298 J026_COLHI  34.500  1  T 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 X- XFRMER -X X---- WINDING 1 BUS ----X X---- WINDING 2 BUS ----X X---- WINDING 3 BUS ----X     S C C C 
 X-- NAME --X   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV CKT T W Z M OWN1 
FRAC1 OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
              601002 ADAMS  3    345.00 631046 ADAMS  5    161.00 605739 ADAMS1 9    13.800  9  1 1 1 1  600 
1.000 
 
 X- XFRMER -X S C X--------- SPECIFIED NOMINAL MEASURED IMPEDANCES AND MVA BASES ----------X X-ACTUAL 
IMPEDANCES FROM IMPEDANCE CORRECTION TABLE-X 
 X-- NAME --X T Z   R 1-2    X 1-2 SBAS1-2   R 2-3    X 2-3 SBAS2-3   R 3-1    X 3-1 SBAS3-1   R 1-2    X 1-2    
R 2-3    X 2-3    R 3-1    X 3-1 
              1 1  0.00074  0.04338  100.0  0.00524  0.23813  100.0  0.00456  0.25524  100.0 
 
 X- XFRMER -X X----- WINDING BUS -----X  S C    MAGNETIZING Y   SYSTEM BASE NOM.                           TBL 
CORRECTED   STAR POINT BUS 
 X-- NAME --X   BUS# X-- NAME --X BASKV  T M    MAG1     MAG2   R WNDNG  X WNDNG  RATEA  RATEB  RATEC TBL R 
WNDNG  X WNDNG VOLTAGE  ANGLE 
              601002 ADAMS  3    345.00* 1 1  0.00000  0.00000  0.00003  0.03024  300.0  345.0  300.0  0                   
1.01235   48.7 
              631046 ADAMS  5    161.00  1                      0.00071  0.01314  300.0  345.0  300.0  0 
              605739 ADAMS1 9    13.800* 1                      0.00453  0.22500   68.0   68.0   68.0  0 
 
 X- XFRMER -X X----- WINDING BUS -----X C                                                               X---- 
CONTROLLED BUS ----X CNXTN 
 X-- NAME --X   BUS# X-- NAME --X BASKV W CN  WIND V  NOM V  ANGLE   RMAX    RMIN    VMAX    VMIN  NTPS    
BUS# X-- NAME --X BASKV ANGLE    CR      CX 
              601002 ADAMS  3    345.00 1  1 0.92854 345.00    0.0 1.07550 0.92380 1.03000 1.01000   33  
631046 ADAMS  5    161.00   0.0 
              631046 ADAMS  5    161.00    0 1.02480 161.00    0.0 1.10000 0.90000 1.10000 0.90000   33                              
0.0 
              605739 ADAMS1 9    13.800    0 1.00000 13.800  -30.0 1.10000 0.90000 1.10000 0.90000   33                              
0.0 
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J091 
DATA FOR BUS 629987 [G735_WF5    34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  79.91 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  2  1  0 1.03000 1.00000     5.94  1: -15.00 1:   5.94                     100.00 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     266.0    18.4   136.8  -136.8 1.02000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  200.0   13.8   96.9  -96.9  200.1 0.0000 0.6415 0.0000 0.0000 1.0000  200.0  200.0  627 1.000 
 2  1   66.0    4.6   32.0  -32.0   66.7 0.0000 0.6415 0.0000 0.0000 1.0000   66.0   66.0  627 1.000 
 D  1    0.0    0.0    8.0   -8.0    8.0************** 0.0000 0.0000 1.0000    0.0    0.0  627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631169 CRYSTLKII5  161.00  1               1 T T 2 1  0.00000  0.08000  168.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631169 CRYSTLKII5  161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  280.0  280.0  280.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631169 CRYSTLKII5  161.00  1  T 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631169 [CRYSTLKII5  161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01615  72.89 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631155 CRYSTLK5    161.00  1   0.00120  0.00940  0.01000  1  T   550.0  550.0  550.0    4.7     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629987 G735_WF5    34.500  1               1 F F 2 1  0.00000  0.08000  168.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629987 G735_WF5    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  280.0  280.0  280.0  331 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629987 G735_WF5    34.500  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631155 [CRYSTLK5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01401  71.49 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631169 CRYSTLKII5  161.00  1   0.00120  0.00940  0.01000  1  F   550.0  550.0  550.0    4.7     627 1.000 
 631170 CRYSTLK-VAR 161.00  1   0.00910  0.07150  0.07620  1  F   453.0  453.0  453.0   35.9     627 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 631152 G595_WF9    34.500  1               1 F F 2 1  0.00000  0.08000  102.0  0.00000  0.00000  0 
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 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631152 G595_WF9    34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  170.0  170.0  170.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 631152 G595_WF9    34.500  1  F 1  0 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 631170 [CRYSTLK-VAR 161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02513  55.25 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.03000 1.00000    72.00  2:  36.00 2:  54.00                     100.00 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631047 LIME CK5    161.00  1   0.00010  0.00020  0.00020  1  T   999.0  999.0    0.0    0.1     627 1.000 
 631155 CRYSTLK5    161.00  1   0.00910  0.07150  0.07620  1  T   453.0  453.0  453.0   35.9     627 1.000 
 
 
 DATA FOR BUS 631047 [LIME CK5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02483  55.20 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631036 NIW    5    161.00  1   0.00962  0.03456  0.01705  1  T   200.0  200.0    0.0   11.8       1 1.000 
 631048 EMERY  5    161.00  1   0.00379  0.04124  0.02350  1  T   446.0  446.0  446.0   15.9       1 1.000 
 631048 EMERY  5    161.00  2   0.00999  0.06699  0.03732  1  F   325.0  325.0  327.0   24.5     627 1.000 
 631154 BARTON5     161.00  1   0.00777  0.03784  0.01819  1  F   223.0  223.0  240.0   12.7     627 1.000 
 631170 CRYSTLK-VAR 161.00  1   0.00010  0.00020  0.00020  1  F   999.0  999.0    0.0    0.1     627 1.000 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT    LINE G,B (FROM)     LINE G,B (TO)  STATUS 
 631036 NIW    5    161.00  1    0.00000  0.19600   0.00000  0.00000    1 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 630197 LMCK W 8    69.000  1               1 F F 1 1  0.00000  0.16750  100.0  0.00000  0.00000  0 
 630198 LMCK E 8    69.000  1               1 F F 1 1  0.00000  0.18000  100.0  0.00000  0.00000  0 
 631198 LIMECREEK3  345.00  1               1 T T 1 1  0.00000  0.02889  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 630197 LMCK W 8    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   74.7   74.7    0.0    1 1.000 
 630198 LMCK E 8    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000   74.7   74.7    0.0    1 1.000 
 631198 LIMECREEK3  345.00  1  1 0.91250 0.0000    0.0 1.00000 0.0000  448.0  448.0  448.0  627 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 630197 LMCK W 8    69.000  1  F 1  0 1.02585 1.02584 1.03000 1.01500   33                              0.000 
 630198 LMCK E 8    69.000  1  F 1  0 1.02585 1.02584 1.03000 1.01500   33                              0.000 
 631198 LIMECREEK3  345.00  1  T 1  1 1.10000 0.90000 1.03500 1.01700   33  631047 LIME CK5    161.00   0.000 
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J092 
DATA FOR BUS  10060 [J092_GEN    0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.08959  54.56 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      20.0    10.0    10.0   -10.0 1.02000 100.00 631071 SCRANTN5    161.00 0.99293 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   20.0   10.0   10.0  -10.0   23.4 0.0000 0.6415 0.0000 0.0000 1.0000   20.0   20.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10061 J092_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00840  0.06000   23.4  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10061 J092_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   23.4   23.4    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10061 J092_COLLO  34.500  1  F 1  0 1.05000 0.95000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS  10061 [J092_COLLO  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.06031  52.20 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10062 J092_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10060 J092_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00840  0.06000   23.4  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10060 J092_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000   23.4   23.4    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10060 J092_GEN    0.6900  1  T 1  0 1.05000 0.95000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS  10062 [J092_COLHI  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.06031  52.20 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10061 J092_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10063 J092_SUB    161.00  1  MAIN OR GSU  1 F F 2 1  0.00244  0.09756   20.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10063 J092_SUB    161.00  1  1 1.00000 34.500    0.0 1.00000 161.00   20.0   20.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10063 J092_SUB    161.00  1  F 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10063 [J092_SUB    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02088  47.12 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631071 SCRANTN5    161.00  1   0.07240  0.21600  0.00027  1  F    60.0   60.0    0.0    4.0    9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10062 J092_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00244  0.09756   20.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10062 J092_COLHI  34.500  1  1 1.00000 34.500    0.0 1.00000 161.00   20.0   20.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10062 J092_COLHI  34.500  1  T 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 631071 [SCRANTN5    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99293  44.99 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10063 J092_SUB    161.00  1   0.07240  0.21600  0.00027  1  T    60.0   60.0    0.0    4.0    9999 1.000 
 631072 GU CTR 5    161.00  1   0.02068  0.07716  0.03562  1  F   112.0  112.0    0.0   25.3       1 1.000 
 631074 GR JCT 5    161.00  1   0.01063  0.03965  0.01830  1  F   112.0  112.0    0.0   13.0       1 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 629111 SCRANTN9    34.500  1               1 F F 1 1  0.00000  0.29900  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 629111 SCRANTN9    34.500  1  1 0.99700 0.0000    0.0 1.00000 0.0000   48.0   48.0    0.0    1 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 629111 SCRANTN9    34.500  1  F 1  1 1.15950 0.94700 1.05000 0.95000   18  629111 SCRANTN9    34.500   0.000 
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J097 
DATA FOR BUS  10264 [J097_GEN    0.6900] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00844  19.15 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     200.0    -0.7    66.1   -66.1 1.02000 100.00  10267 J097_SUB    161.00 1.02000 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  200.0   -0.7   66.1  -66.1  223.8 0.0000 0.8000 0.0000 0.0000 1.0000  200.0  200.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10265 J097_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00676  0.05074  234.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10265 J097_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  225.0  225.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10265 J097_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10265 [J097_COLLO  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00379  16.70 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10266 J097_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F     0.0    0.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10264 J097_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00676  0.05074  234.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10264 J097_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  225.0  225.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10264 J097_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10266 [J097_COLHI  34.500] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00379  16.70 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10265 J097_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T     0.0    0.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10267 J097_SUB    161.00  1  MAIN OR GSU  1 F F 2 1  0.00000  0.09000  127.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10267 J097_SUB    161.00  1  1 1.00000 34.500    0.0 1.00000 161.00  225.0  225.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10267 J097_SUB    161.00  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10267 [J097_SUB    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000   8.79 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 631037 MPWSPLIT    161.00  1   0.00370  0.01790  0.00850  1  F   234.0  234.0  234.0    6.0       1 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10266 J097_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00000  0.09000  127.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10266 J097_COLHI  34.500  1  1 1.00000 34.500    0.0 1.00000 161.00  225.0  225.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10266 J097_COLHI  34.500  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 631037 [MPWSPLIT    161.00] RESIDING IN AREA  627, ZONE  665, OWNER  627: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01986   6.75 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10267 J097_SUB    161.00  1   0.00370  0.01790  0.00850  1  T   234.0  234.0  234.0    6.0       1 1.000 
 631108 DENMARK5    161.00  1   0.01079  0.04631  0.02193  1  T   220.0  220.0    0.0   15.4       1 1.000 
 631114 NEWPORT5    161.00  1   0.00786  0.03376  0.01574  1  F   220.0  220.0  220.0    0.0       1 1.000 
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J112 
DATA FOR BUS   7035 [GLWIND_W_GEN0.6900] RESIDING IN AREA  680, ZONE 1666, OWNER  680: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00000  41.14 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
       4.9    -0.5     2.4    -2.4 1.00000   4.90 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1    4.9   -0.5    2.4   -2.4    4.6 0.0000 0.6415 0.0000 0.0000 1.0000    4.9    4.9  680 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7036 GLWIND_W_MV 34.500  1               1 F F 2 1  0.00840  0.06000    5.2  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7036 GLWIND_W_MV 34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000    5.2    5.7    5.7  680 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7036 GLWIND_W_MV 34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS   7036 [GLWIND_W_MV 34.500] RESIDING IN AREA  680, ZONE 1666, OWNER  680: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.99991  37.81 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7035 GLWIND_W_GEN0.6900  1               1 T T 2 1  0.00840  0.06000    5.2  0.00000  0.00000  0 
 680553 GLWIND_W    69.000  1               1 F F 2 1  0.00000  0.07000    5.2  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7035 GLWIND_W_GEN0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000    5.2    5.7    5.7  680 1.000 
 680553 GLWIND_W    69.000  1  1 1.00000 0.0000    0.0 1.00000 0.0000    5.2    5.7    5.7  680 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7035 GLWIND_W_GEN0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 680553 GLWIND_W    69.000  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 680553 [GLWIND_W    69.000] RESIDING IN AREA  680, ZONE 1666, OWNER  680: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01318  34.07 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 630153 LWSTNIP8    69.000  1   0.01120  0.01284  0.00019  1  F    35.0   35.0   35.0    0.3       1 1.000 
 680074 UTICA       69.000  1   0.02980  0.03416  0.00051  1  T    35.0   35.0   35.0    0.7       1 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
   7036 GLWIND_W_MV 34.500  1               1 T T 2 1  0.00000  0.07000    5.2  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
   7036 GLWIND_W_MV 34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000    5.2    5.7    5.7  680 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
   7036 GLWIND_W_MV 34.500  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 







Model Data 


 
 B-33 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


J171 
DATA FOR BUS 603185 [FIBROMN7    115.00] RESIDING IN AREA  600, ZONE  601, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02500  76.42 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      62.0     8.4    40.0   -20.0 1.02500 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   62.0    8.4   40.0  -20.0   73.3 0.0000 0.1800 0.0000 0.1100 1.0250   62.0   62.0  600 1.000 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 615365 GRE-BENSON 7115.00  1   0.00081  0.00274  0.00038  1  T    70.4   70.4   70.4    0.5     615 1.000 
 658098 BENSONM7    115.00  1   0.00465  0.00961  0.00111  1  T   130.0  143.0  130.0    1.4     658 1.000 
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J182 
DATA FOR BUS  10396 [J182_GEN    0.6900] RESIDING IN AREA  615, ZONE  640, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.04522  55.01 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     150.0    49.4    49.4   -49.4 1.00000 100.00 615307 GRE-PL VLLY5161.00 1.00517 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  150.0   49.4   49.4  -49.4  167.3 0.0000 0.8000 0.0000 0.0000 1.0000  150.0  150.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10397 J182_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00676  0.05074  164.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10397 J182_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  164.5  164.5    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10397 J182_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10397 [J182_COLLO  34.500] RESIDING IN AREA  615, ZONE  640, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02560  52.64 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10398 J182_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10396 J182_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00676  0.05074  164.5  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10396 J182_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  164.5  164.5    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10396 J182_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10398 [J182_COLHI  34.500] RESIDING IN AREA  615, ZONE  640, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02560  52.64 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10397 J182_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10399 J182_SUB    161.00  1  MAIN OR GSU  1 F F 2 1  0.00200  0.05000  220.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10399 J182_SUB    161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  160.0  160.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10399 J182_SUB    161.00  1  F 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10399 [J182_SUB    161.00] RESIDING IN AREA  615, ZONE  640, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01541  50.80 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 615307 GRE-PL VLLY5161.00  1   0.00300  0.01660  0.00389  1  F   999.0  999.0    0.0    6.0    9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10398 J182_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00200  0.05000  220.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10398 J182_COLHI  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  160.0  160.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10398 J182_COLHI  34.500  1  T 1 -1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 615307 [GRE-PL VLLY5161.00] RESIDING IN AREA  615, ZONE  640, OWNER  615: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00517  49.47 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10399 J182_SUB    161.00  1   0.00300  0.01660  0.00389  1  T   999.0  999.0    0.0    6.0    9999 1.000 
 602046 GRNDMDOW 5  161.00  1   0.00096  0.00562  0.00304  1  F   390.0  489.0  390.0    0.0     605 1.000 
 613040 AUSTIN 5    161.00  1   0.01007  0.06177  0.03198  1  T   448.7  448.7  448.7   21.5     615 1.000 
 613070 BYRON  5    161.00  1   0.01205  0.07025  0.03795  1  T   505.0  555.0    0.0   25.0     600 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 615031 GRE-PVS  51G16.000  1  161/16       1 F F 3 2   191410  0.08620  134.4    87250  0.00149  0 
 615032 GRE-PVS  52G16.000  1  161/16       1 F F 3 2   191410  0.08620  134.4    87250  0.00149  0 
 615033 GRE-PVS  53G13.800  1  161/13.8     1 F F 3 2   157260  0.08660  100.0    68210  0.00155  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 615031 GRE-PVS  51G16.000  1  2  165.03 161.00   30.0  15.800 15.800  224.0  224.0  224.0  615 1.000 
 615032 GRE-PVS  52G16.000  1  2  165.03 161.00   30.0  15.800 15.800  224.0  224.0  224.0  615 1.000 
 615033 GRE-PVS  53G13.800  1  2  165.03 161.00   30.0  13.800 13.800  166.7  166.7  166.7  615 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 615031 GRE-PVS  51G16.000  1  F 2  0 1.10000 0.90000 1.10000 0.90000    5                              0.000 
 615032 GRE-PVS  52G16.000  1  F 2  0 1.10000 0.90000 1.10000 0.90000    5                              0.000 
 615033 GRE-PVS  53G13.800  1  F 2  0 1.10000 0.90000 1.10000 0.90000    5                              0.000 
 
 X- XFRMER -X X---- WINDING 1 BUS ----X X---- WINDING 2 BUS ----X X---- WINDING 3 BUS ----X     S C C C 
 X-- NAME --X   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV CKT T W Z M OWN1 
FRAC1 OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 345-161      615306 GRE-PL VLLY3345.00 615307 GRE-PL VLLY5161.00 615308 GRE-PL VLL1T13.800  1  1 2 3 2  615 
1.000 
 345-161      615306 GRE-PL VLLY3345.00 615307 GRE-PL VLLY5161.00 615309 GRE-PL VLL2T13.800  2  1 2 3 2  615 
1.000 
 
 X- XFRMER -X S C X--------- SPECIFIED NOMINAL MEASURED IMPEDANCES AND MVA BASES ----------X X-ACTUAL 
IMPEDANCES FROM IMPEDANCE CORRECTION TABLE-X 
 X-- NAME --X T Z   R 1-2    X 1-2 SBAS1-2   R 2-3    X 2-3 SBAS2-3   R 3-1    X 3-1 SBAS3-1   R 1-2    X 1-2    
R 2-3    X 2-3    R 3-1    X 3-1 
 345-161      1 3   336050  0.06860  300.0  3333130  0.45780  300.0  3143120  0.55740  300.0 
 345-161      1 3   279676  0.06670  300.0    36466  0.05020   30.0    36535  0.05940   30.0 
 
 X- XFRMER -X X----- WINDING BUS -----X  S C    MAGNETIZING Y   SYSTEM BASE NOM.                           TBL 
CORRECTED   STAR POINT BUS 
 X-- NAME --X   BUS# X-- NAME --X BASKV  T M    MAG1     MAG2   R WNDNG  X WNDNG  RATEA  RATEB  RATEC TBL R 
WNDNG  X WNDNG VOLTAGE  ANGLE 
 345-161      615306 GRE-PL VLLY3345.00* 1 2    91210  0.00038  0.00008  0.02804  500.0  597.6  500.0  0                   
1.00855   50.0 
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              615307 GRE-PL VLLY5161.00  1                      0.00029 -0.00517  500.0  625.0  500.0  0 
              615308 GRE-PL VLL1T13.800* 1                      0.00341  0.15773   93.3  116.7   93.3  0 
 345-161      615306 GRE-PL VLLY3345.00* 1 2   156936  0.00143  0.00016  0.02645  500.0  625.0  500.0  0                   
1.00816   49.9 
              615307 GRE-PL VLLY5161.00  1                      0.00015 -0.00422  500.0  527.6  500.0  0 
              615309 GRE-PL VLL2T13.800* 1                      0.00390  0.17151   50.0   62.5   50.0  0 
 
 X- XFRMER -X X----- WINDING BUS -----X C                                                               X---- 
CONTROLLED BUS ----X CNXTN 
 X-- NAME --X   BUS# X-- NAME --X BASKV W CN  WIND V  NOM V  ANGLE   RMAX    RMIN    VMAX    VMIN  NTPS    
BUS# X-- NAME --X BASKV ANGLE    CR      CX 
 345-161      615306 GRE-PL VLLY3345.00 2  0  345.00 345.00    0.0 1.10000 0.90000 1.10000 0.90000    5                              
0.0 
              615307 GRE-PL VLLY5161.00    0  161.00 161.00    0.0 1.10000 0.90000 1.10000 0.90000    5                              
0.0 
              615308 GRE-PL VLL1T13.800    0  13.800 13.800  -30.0 1.10000 0.90000 1.10000 0.90000    2                              
0.0 
 345-161      615306 GRE-PL VLLY3345.00 2  0  345.00 345.00    0.0 1.10000 0.90000 1.10000 0.90000    5                              
0.0 
              615307 GRE-PL VLLY5161.00    0  161.00 161.00    0.0 1.10000 0.90000 1.10000 0.90000    5                              
0.0 
              615309 GRE-PL VLL2T13.800    0  13.800 13.800  -30.0 1.10000 0.90000 1.10000 0.90000    2                              
0.0 
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J183 
DATA FOR BUS  10400 [J183_GEN    0.6900] RESIDING IN AREA  600, ZONE  603, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00774  91.64 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     200.0     4.7    65.8   -65.8 1.02000 100.00 603016 SPLT RK7    115.00 1.02000 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  200.0    4.7   65.8  -65.8  222.5 0.0000 0.8000 0.0000 0.0000 1.0000  200.0  200.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10401 J183_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00676  0.05074  218.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10401 J183_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  218.8  218.8    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10401 J183_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10401 [J183_COLLO  34.500] RESIDING IN AREA  600, ZONE  603, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00156  89.02 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10402 J183_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10400 J183_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00676  0.05074  218.8  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10400 J183_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  218.8  218.8    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10400 J183_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10402 [J183_COLHI  34.500] RESIDING IN AREA  600, ZONE  603, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00156  89.02 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10401 J183_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10403 J183_SUB    115.00  1  MAIN OR GSU  1 F F 2 1  0.00226  0.06774  220.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10403 J183_SUB    115.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  200.0  200.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10403 J183_SUB    115.00  1  F 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10403 [J183_SUB    115.00] RESIDING IN AREA  600, ZONE  603, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00275  85.52 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 603016 SPLT RK7    115.00  1   0.01329  0.11533  0.03105  1  F   431.4  508.7    0.0   29.0    9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10402 J183_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00226  0.06774  220.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10402 J183_COLHI  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  200.0  200.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10402 J183_COLHI  34.500  1  T 1  1 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 603016 [SPLT RK7    115.00] RESIDING IN AREA  600, ZONE  603, OWNER  600: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  72.48 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10403 J183_SUB    115.00  1   0.01329  0.11533  0.03105  1  T   431.4  508.7    0.0   29.0    9999 1.000 
 603008 CHERRYC7    115.00  1   0.01589  0.09336  0.01316  1  T   245.6  316.3  289.8    0.0     600 1.000 
 603012 LAWRENC7    115.00  1   0.00080  0.01130  0.00175  1  T   245.6  289.8  245.6    2.0     600 1.000 
 603012 LAWRENC7    115.00  2   0.00140  0.01390  0.00197  1  T   366.1  402.7  366.1    2.0     600 1.000 
 603015 PATHFDR7    115.00  1   0.00080  0.00450  0.00064  1  T   214.7  236.2  214.7    0.0     600 1.000 
 603017 WSX FLS7    115.00  1   0.01660  0.09230  0.01332  1  F   190.8  209.9  190.8    0.0     600 1.000 
 603149 ANSON4      115.00  2   0.00037  0.00220  0.00031  1  F   204.2  266.9  204.2    0.0     600 1.000 
 603200 ANSON  7    115.00  1   0.00037  0.00220  0.00031  1  F   245.6  289.8    0.0    0.0     600 1.000 
 603225 FALLS 7     115.00  1   0.00511  0.02852  0.00437  1  T   361.0  398.0    0.0    5.4     600 1.000 
 603228 SPLITRK CAP7115.00  1   0.00010  0.00020  0.00000  1  T     0.0    0.0    0.0    0.0     600 1.000 
 
 X- XFRMER -X X---- WINDING 1 BUS ----X X---- WINDING 2 BUS ----X X---- WINDING 3 BUS ----X     S C C C 
 X-- NAME --X   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV CKT T W Z M OWN1 
FRAC1 OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
              602005 SPLT RK5    161.00 603016 SPLT RK7    115.00 605726 SPLT RK230 936.200  6  1 1 1 1  600 
1.000 
              602004 SPLT RK4    230.00 603016 SPLT RK7    115.00 605725 SPLT RK161 913.800  7  1 1 1 1  600 
1.000 
 SPLT 10      601006 SPLT RK3    345.00 603016 SPLT RK7    115.00 605036 SPK13.81    13.800  10 1 1 1 1  600 
1.000 
 SPLT 11      601006 SPLT RK3    345.00 603016 SPLT RK7    115.00 605037 SPK13.82    13.800  11 1 1 1 1  600 
1.000 
 
 X- XFRMER -X S C X--------- SPECIFIED NOMINAL MEASURED IMPEDANCES AND MVA BASES ----------X X-ACTUAL 
IMPEDANCES FROM IMPEDANCE CORRECTION TABLE-X 
 X-- NAME --X T Z   R 1-2    X 1-2 SBAS1-2   R 2-3    X 2-3 SBAS2-3   R 3-1    X 3-1 SBAS3-1   R 1-2    X 1-2    
R 2-3    X 2-3    R 3-1    X 3-1 
              1 1  0.00084  0.03794  112.0  0.01030  0.20948  112.0  0.00896  0.25850  112.0 
              1 1  0.00043  0.03095  336.0  0.00228  0.07275   67.0  0.00340  0.15591   67.0 
 SPLT 10      1 1  0.00047  0.02317  268.8  0.00270  0.13518   70.6  0.00275  0.16877   70.6 
 SPLT 11      1 1  0.00045  0.02433  240.0  0.00243  0.13934   63.0  0.00240  0.17284   63.0 
 
 X- XFRMER -X X----- WINDING BUS -----X  S C    MAGNETIZING Y   SYSTEM BASE NOM.                           TBL 
CORRECTED   STAR POINT BUS 
 X-- NAME --X   BUS# X-- NAME --X BASKV  T M    MAG1     MAG2   R WNDNG  X WNDNG  RATEA  RATEB  RATEC TBL R 
WNDNG  X WNDNG VOLTAGE  ANGLE 
              602005 SPLT RK5    161.00* 1 1  0.00000  0.00000 -0.00025  0.04348  187.0  215.0  187.0  0                   
1.02011   72.4 
              603016 SPLT RK7    115.00  1                      0.00109 -0.00554  187.0  215.0  187.0  0 
              605726 SPLT RK230 936.200* 1                      0.00921  0.21502   30.0   34.5   30.0  0 
              602004 SPLT RK4    230.00* 1 1  0.00000  0.00000  0.00078  0.05706  336.0  386.0  336.0  0                   
1.03811   74.3 
              603016 SPLT RK7    115.00  1                     -0.00035 -0.02610  336.0  386.0  336.0  0 
              605725 SPLT RK161 913.800* 1                      0.00263  0.09886  118.0  135.7  118.0  0 
 SPLT 10      601006 SPLT RK3    345.00  1 1  0.00000  0.00000  0.00026  0.02838  448.0  515.0  448.0  0                   
0.99286   72.3 
              603016 SPLT RK7    115.00* 1                      0.00021 -0.00521  448.0  515.0  448.0  0 
              605036 SPK13.81    13.800* 1                      0.00249  0.14039  107.0  113.0  107.0  0 
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 SPLT 11      601006 SPLT RK3    345.00  1 1  0.00000  0.00000  0.00021  0.02891  448.0  515.0  448.0  0                   
0.99320   72.3 
              603016 SPLT RK7    115.00* 1                      0.00024 -0.00459  448.0  515.0  448.0  0 
              605037 SPK13.82    13.800* 1                      0.00219  0.14392  107.0  113.0  107.0  0 
 
 X- XFRMER -X X----- WINDING BUS -----X C                                                               X---- 
CONTROLLED BUS ----X CNXTN 
 X-- NAME --X   BUS# X-- NAME --X BASKV W CN  WIND V  NOM V  ANGLE   RMAX    RMIN    VMAX    VMIN  NTPS    
BUS# X-- NAME --X BASKV ANGLE    CR      CX 
              602005 SPLT RK5    161.00 1  0 1.00000 161.00    0.0 1.10000 0.90000 1.10000 0.90000  159                              
0.0 
              603016 SPLT RK7    115.00    0 1.00000 115.00    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
              605726 SPLT RK230 936.200    0 1.00000 36.200  -30.0 1.10000 0.90000 1.10000 0.90000  159                              
0.0 
              602004 SPLT RK4    230.00 1  0 1.00000 230.00    0.0 1.10000 0.90000 1.10000 0.90000  159                              
0.0 
              603016 SPLT RK7    115.00    0 1.00000 115.00    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
              605725 SPLT RK161 913.800    0 1.00000 13.800  -30.0 1.10000 0.90000 1.10000 0.90000  159                              
0.0 
 SPLT 10      601006 SPLT RK3    345.00 1  0 1.00000 345.00    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
              603016 SPLT RK7    115.00    0 1.02610 115.00    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
              605036 SPK13.81    13.800    0 1.00000 13.800    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
 SPLT 11      601006 SPLT RK3    345.00 1  0 1.00000 345.00    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
              603016 SPLT RK7    115.00    0 1.02600 115.00    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
              605037 SPK13.82    13.800    0 1.00000 13.800    0.0 1.50000 0.51000 1.50000 0.51000  159                              
0.0 
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J191 
DATA FOR BUS  10288 [J191_GEN    0.6900] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.03618  53.78 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     101.2    49.0    49.0   -49.0 1.03000 100.00 635100 RLHILLS3    345.00 1.02683 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  101.2   49.0   49.0  -49.0  114.4 0.0000 0.6415 0.0000 0.0000 1.0000  101.2  101.2 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10289 J191_COLLO  34.500  1  PAD MOUNT    1 F F 2 1  0.00840  0.06000  114.4  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10289 J191_COLLO  34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  114.4  114.4    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10289 J191_COLLO  34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10289 [J191_COLLO  34.500] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00533  51.06 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10290 J191_COLHI  34.500  1   0.00000  0.00010  0.00000  1  F   200.0  200.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10288 J191_GEN    0.6900  1  PAD MOUNT    1 T T 2 1  0.00840  0.06000  114.4  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10288 J191_GEN    0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  114.4  114.4    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10288 J191_GEN    0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10290 [J191_COLHI  34.500] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00533  51.06 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10289 J191_COLLO  34.500  1   0.00000  0.00010  0.00000  1  T   200.0  200.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10291 J191_SUB    345.00  1  MAIN OR GSU  1 F F 2 1  0.00287  0.14550  180.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10291 J191_SUB    345.00  1  1 0.95000 0.0000    0.0 1.00000 0.0000  180.0  180.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10291 J191_SUB    345.00  1  F 1  0 1.05000 0.95000 1.05000 0.95000    5                              0.000 
 
 
 DATA FOR BUS  10291 [J191_SUB    345.00] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02683  46.82 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 635100 RLHILLS3    345.00  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    0.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10290 J191_COLHI  34.500  1  MAIN OR GSU  1 T T 2 1  0.00287  0.14550  180.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10290 J191_COLHI  34.500  1  1 0.95000 0.0000    0.0 1.00000 0.0000  180.0  180.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10290 J191_COLHI  34.500  1  T 1  0 1.05000 0.95000 1.05000 0.95000    5                              0.000 
 
 
 DATA FOR BUS 635100 [RLHILLS3    345.00] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02683  46.82 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10291 J191_SUB    345.00  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 635000 CBLUFFS3    345.00  1   0.00314  0.02996  0.47176  1  F   926.0 1022.0 1018.0    0.0     635 1.000 
 635635 MADISON3    345.00  1   0.00296  0.02821  0.44428  1  T   926.0 1022.0 1018.0    0.0     635 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 635101 RLHILLSB9   34.500  1               1 F F 2 1  0.00437  0.14540  108.0  0.00000  0.00000  0 
 635103 RLHILLSA9   34.500  1               1 F F 2 1  0.00451  0.14500  108.0  0.00000  0.00000  0 
 635105 RLHILLSC9   34.500  1               1 F F 2 1  0.00451  0.14500  108.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 635101 RLHILLSB9   34.500  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
 635103 RLHILLSA9   34.500  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
 635105 RLHILLSC9   34.500  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 635101 RLHILLSB9   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 635103 RLHILLSA9   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 635105 RLHILLSC9   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
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J200 
DATA FOR BUS  10132 [J200_GEN    13.800] RESIDING IN AREA  661, ZONE 1636, OWNER  661: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.00961 115.32 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
       0.0     0.0     0.0     0.0 1.03000 100.00 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  0    0.0    0.0   54.5  -54.5  115.6 0.0036 0.2000 0.0000 0.0000 1.0000   75.0    0.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 661043 HESKETT7    115.00  1  MAIN OR GSU  1 F F 2 1  0.00385  0.09610  150.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 661043 HESKETT7    115.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000  150.0  150.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 661043 HESKETT7    115.00  1  F 1  1 1.05000 0.95000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 661043 [HESKETT7    115.00] RESIDING IN AREA  661, ZONE 1636, OWNER  661: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1    15.6     3.9     0.0     0.0     0.0     0.0     0.0     0.0 1.00961 115.32 
 
 ID ST     PSI   P Q - L O A D     I - L O A D     Y - L O A D  AREA  ZONE OWNER SCALE 
 Y0  1   1.000    15.6     3.9     0.0     0.0     0.0     0.0   661  1636   661  YES 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 661054 MANDAN 7    115.00  1   0.00074  0.00565  0.00075  1  T   120.0  131.0  120.0    0.0     661 1.000 
 661115 TRNPIKE7    115.00  1   0.01600  0.04320  0.00521  1  F   159.0  186.0  159.0    0.0     661 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10132 J200_GEN    13.800  1  MAIN OR GSU  1 T T 2 1  0.00385  0.09610  150.0  0.00000  0.00000  0 
 661044 HESKET1G    13.800  1  HESKETT1 GSU 1 F F 1 1  0.02390  0.41110  100.0  0.00000 -0.00400  0 
 661045 HESKET2G    13.800  1  HESKETT2 GSU 1 F F 1 1  0.00530  0.12370  100.0  0.00000 -0.00310  0 
 661046 GU NBCSG    13.800  1  GU CS6 GSU   1 F F 1 1  0.00000  1.06666  100.0  0.00000  0.00000  0 
 661990 HESKETTX    13.800  1  HESKETXSTUP  1 F F 1 1  0.00020  0.08000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10132 J200_GEN    13.800  1  1 1.00000 0.0000    0.0 1.00000 0.0000  150.0  150.0    0.0 9999 1.000 
 661044 HESKET1G    13.800  1  1 1.00490 0.0000    0.0 1.00000 0.0000   35.0   35.0   35.0  661 1.000 
 661045 HESKET2G    13.800  1  1 1.00180 0.0000    0.0 1.00000 0.0000   80.0   80.0   80.0  661 1.000 
 661046 GU NBCSG    13.800  1  1 1.02500 0.0000    0.0 1.00000 0.0000    9.4    9.4    9.4  661 1.000 
 661990 HESKETTX    13.800  1  1 1.00000 0.0000    0.0 1.00000 0.0000  167.0  167.0  208.0  661 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10132 J200_GEN    13.800  1  T 1  1 1.05000 0.95000 1.05000 0.95000   33                              0.000 
 661044 HESKET1G    13.800  1  F 1  0 1.50000 0.50000 1.10000 0.90000 9999                              0.000 
 661045 HESKET2G    13.800  1  F 1  0 1.50000 0.50000 1.10000 0.90000 9999                              0.000 
 661046 GU NBCSG    13.800  1  F 1  0 1.50000 0.51000 1.10000 0.90000   33                              0.000 
 661990 HESKETTX    13.800  1  F 1  0 1.50000 0.51000 1.50000 0.51000 9999                              0.000 
 
 X- XFRMER -X X---- WINDING 1 BUS ----X X---- WINDING 2 BUS ----X X---- WINDING 3 BUS ----X     S C C C 
 X-- NAME --X   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV   BUS# X-- NAME --X BASKV CKT T W Z M OWN1 
FRAC1 OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 HESKETT TR1  661042 HESKETT4    230.00 661043 HESKETT7    115.00 661906 HESKETT9    13.800  1  1 1 1 1  661 
1.000 
 
 X- XFRMER -X S C X--------- SPECIFIED NOMINAL MEASURED IMPEDANCES AND MVA BASES ----------X X-ACTUAL 
IMPEDANCES FROM IMPEDANCE CORRECTION TABLE-X 
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 X-- NAME --X T Z   R 1-2    X 1-2 SBAS1-2   R 2-3    X 2-3 SBAS2-3   R 3-1    X 3-1 SBAS3-1   R 1-2    X 1-2    
R 2-3    X 2-3    R 3-1    X 3-1 
 HESKETT TR1  1 1  0.00287  0.07344  100.0  0.01369  0.10429  100.0  0.01362  0.20296  100.0 
 
 X- XFRMER -X X----- WINDING BUS -----X  S C    MAGNETIZING Y   SYSTEM BASE NOM.                           TBL 
CORRECTED   STAR POINT BUS 
 X-- NAME --X   BUS# X-- NAME --X BASKV  T M    MAG1     MAG2   R WNDNG  X WNDNG  RATEA  RATEB  RATEC TBL R 
WNDNG  X WNDNG VOLTAGE  ANGLE 
 HESKETT TR1  661042 HESKETT4    230.00* 1 1  0.00000 -0.00422  0.00140  0.08605  100.0  125.0  100.0  0                   
0.96736  115.3 
              661043 HESKETT7    115.00  1                      0.00147 -0.01261  100.0  125.0  100.0  0 
              661906 HESKETT9    13.800* 1                      0.01222  0.11691   20.0   20.0   20.0  0 
 
 X- XFRMER -X X----- WINDING BUS -----X C                                                               X---- 
CONTROLLED BUS ----X CNXTN 
 X-- NAME --X   BUS# X-- NAME --X BASKV W CN  WIND V  NOM V  ANGLE   RMAX    RMIN    VMAX    VMIN  NTPS    
BUS# X-- NAME --X BASKV ANGLE    CR      CX 
 HESKETT TR1  661042 HESKETT4    230.00 1  0 1.05000 0.0000    0.0 1.10000 0.90000 1.10000 0.90000   33                              
0.0 
              661043 HESKETT7    115.00    0 1.04350 0.0000    0.0 1.10000 0.90000 1.10000 0.90000   33                              
0.0 
              661906 HESKETT9    13.800    0 1.00000 0.0000    0.0 1.10000 0.90000 1.10000 0.90000   33                              
0.0 
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R42 
DATA FOR BUS 636013 [LUNDGRENW0  0.6000] RESIDING IN AREA  635, ZONE  637, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.05721  61.41 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     126.0    41.4    41.4   -41.4 1.03000 100.00 636010 LEHIGH 3    345.00 1.01447 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 2  1  126.0   41.4   41.4  -41.4  140.3 0.0000 0.8000 0.0000 0.0000 1.0000  126.0  126.0  635 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 636015 LUNDGREN3   34.500  1               1 T T 1 1  0.00250  0.01860  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 636015 LUNDGREN3   34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  131.0  131.0  131.0  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 636015 LUNDGREN3   34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 
 
 DATA FOR BUS 636014 [LUNDGRENW1  0.6000] RESIDING IN AREA  635, ZONE  637, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.05705  61.39 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
     124.0    40.8    40.8   -40.8 1.03000 100.00 636010 LEHIGH 3    345.00 1.01447 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1  124.0   40.8   40.8  -40.8  138.6 0.0000 0.8000 0.0000 0.0000 1.0000  124.0  124.0  635 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 636015 LUNDGREN3   34.500  1               1 T T 1 1  0.00250  0.01860  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 636015 LUNDGREN3   34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  131.0  131.0  131.0  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 636015 LUNDGREN3   34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 
 
 DATA FOR BUS 636015 [LUNDGREN3   34.500] RESIDING IN AREA  635, ZONE  680, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.04715  60.25 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 636010 LEHIGH 3    345.00  1               1 F F 1 1  0.00260  0.10000  100.0  0.00000  0.00000  0 
 636010 LEHIGH 3    345.00  2               1 F F 1 1  0.00260  0.10000  100.0  0.00000  0.00000  0 
 636013 LUNDGRENW0  0.6000  1               1 F F 1 1  0.00250  0.01860  100.0  0.00000  0.00000  0 
 636014 LUNDGRENW1  0.6000  1               1 F F 1 1  0.00250  0.01860  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 636010 LEHIGH 3    345.00  1  1 1.00000 34.500    0.0 1.00000 345.00  150.0  150.0  150.0  635 1.000 
 636010 LEHIGH 3    345.00  2  1 1.00000 34.500    0.0 1.00000 345.00  150.0  150.0  150.0  635 1.000 
 636013 LUNDGRENW0  0.6000  1  1 1.00000 0.0000    0.0 1.00000 0.0000  131.0  131.0  131.0  635 1.000 
 636014 LUNDGRENW1  0.6000  1  1 1.00000 0.0000    0.0 1.00000 0.0000  131.0  131.0  131.0  635 1.000 
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 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 636010 LEHIGH 3    345.00  1  F 1 -1 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 636010 LEHIGH 3    345.00  2  F 1 -1 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 636013 LUNDGRENW0  0.6000  1  F 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 636014 LUNDGRENW1  0.6000  1  F 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 
 
 DATA FOR BUS 636010 [LEHIGH 3    345.00] RESIDING IN AREA  635, ZONE  680, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.01447  53.57 
 
     S ADJ                                                                         X----- REMOTE BUS ------X 
X--FACTS/--X 
 MOD T METH VHI     VLO      SHUNT  X-------X X-------X X-------X X-------X  PCT Q   BUS# X-- NAME --X BASKV 
X-VSC NAME-X 
  1  1  0 1.04000 1.00000     0.00  2: -50.00                               100.00 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 635200 RAUN   3    345.00  1   0.00630  0.05990  0.96080  1  F   956.0  961.0  961.0  116.2     635 1.000 
 635600 GRIMES 3    345.00  1   0.00336  0.03218  0.50746  1  T   956.0 1152.0  956.0   61.7     635 1.000 
 636000 WEBSTER3    345.00  1   0.00079  0.00748  0.12154  1  F   926.0  956.0  926.0   14.5     635 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 636015 LUNDGREN3   34.500  1               1 T T 1 1  0.00260  0.10000  100.0  0.00000  0.00000  0 
 636015 LUNDGREN3   34.500  2               1 T T 1 1  0.00260  0.10000  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 636015 LUNDGREN3   34.500  1  1 1.00000 34.500    0.0 1.00000 345.00  150.0  150.0  150.0  635 1.000 
 636015 LUNDGREN3   34.500  2  1 1.00000 34.500    0.0 1.00000 345.00  150.0  150.0  150.0  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 636015 LUNDGREN3   34.500  1  T 1 -1 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 636015 LUNDGREN3   34.500  2  T 1 -1 1.10000 0.90000 1.05000 0.95000    9                              0.000 
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R49 
DATA FOR BUS  10632 [R49_GEN     0.6900] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.06043  75.86 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      12.0     3.9     3.9    -3.9 1.02000 100.00 636029 POCHNTC5    161.00 1.02000 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   12.0    3.9    3.9   -3.9   13.4 0.0000 0.8000 0.0000 0.0000 1.0000   12.0   12.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10633 R49_COLLO   34.500  1  PAD MOUNT    1 F F 2 1  0.00676  0.05074   14.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10633 R49_COLLO   34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   14.0   14.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10633 R49_COLLO   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10633 [R49_COLLO   34.500] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.04222  73.71 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10634 R49_COLHI   34.500  1   0.00000  0.00010  0.00000  1  F   999.0  999.0    0.0    2.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10632 R49_GEN     0.6900  1  PAD MOUNT    1 T T 2 1  0.00676  0.05074   14.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10632 R49_GEN     0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000   14.0   14.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10632 R49_GEN     0.6900  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS  10634 [R49_COLHI   34.500] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.04222  73.71 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10633 R49_COLLO   34.500  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    2.0  Z 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10635 R49_SUB     161.00  1  MAIN OR GSU  1 F F 2 1  0.00000  0.09600   12.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10635 R49_SUB     161.00  1  1 1.00000 0.0000    0.0 1.00000 0.0000   14.0   14.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
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  10635 R49_SUB     161.00  1  F 1  1 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS  10635 [R49_SUB     161.00] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02001  68.56 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 636029 POCHNTC5    161.00  1   0.00010  0.00010  0.00010  1  F   999.0  999.0    0.0    0.0    9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10634 R49_COLHI   34.500  1  MAIN OR GSU  1 T T 2 1  0.00000  0.09600   12.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10634 R49_COLHI   34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000   14.0   14.0    0.0 9999 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10634 R49_COLHI   34.500  1  T 1  1 1.10000 0.90000 1.05000 0.95000   33                              0.000 
 
 
 DATA FOR BUS 636029 [POCHNTC5    161.00] RESIDING IN AREA  635, ZONE  680, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02000  68.56 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10635 R49_SUB     161.00  1   0.00010  0.00010  0.00010  1  T   999.0  999.0    0.0    0.0    9999 1.000 
 635340 SAC    5    161.00  1   0.00977  0.07616  0.04216  1  T   335.0  335.0  335.0   27.2     635 1.000 
 636030 POMEROY5    161.00  1   0.00177  0.01383  0.00765  1  F   335.0  388.0  335.0    4.9     635 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 636028 POCHNTA9    34.500  1               1 T T 1 1  0.00150  0.13890  100.0  0.00000  0.00000  0 
 636034 POCHNTB9    34.500  1               1 T T 1 1  0.00150  0.13890  100.0  0.00000  0.00000  0 
 636036 POCHNTC9    34.500  1               1 T T 1 1  0.00150  0.13890  100.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 636028 POCHNTA9    34.500  1  1 1.00000 0.0000   30.0 1.00000 0.0000  120.0  120.0  120.0  635 1.000 
 636034 POCHNTB9    34.500  1  1 1.00000 0.0000   30.0 1.00000 0.0000  120.0  120.0  120.0  635 1.000 
 636036 POCHNTC9    34.500  1  1 1.00000 0.0000   30.0 1.00000 0.0000  120.0  120.0  120.0  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 636028 POCHNTA9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 636034 POCHNTB9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
 636036 POCHNTC9    34.500  1  T 1  0 1.10000 0.90000 1.05000 0.95000    9                              0.000 
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R65 
DATA FOR BUS  10084 [R65_GEN     0.6900] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
 -2     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02122  81.20 
 
                                                  X--------- REMOTE BUS ----------X 
 PLNT PGEN    QGEN    QMAX    QMIN  VSCHED  PCT Q   BUS# X-- NAME --X BASKV VOLTAGE 
      92.0    30.2    30.2   -30.2 1.03000 100.00 635100 RLHILLS3    345.00 1.02683 
 
 ID ST  PGEN   QGEN   QMAX   QMIN  MBASE  Z S O R C E    X T R A N   GENTAP   PMAX   PMIN OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 WMOD   WPF 
 1  1   92.0   30.2   30.2  -30.2   92.0 0.0095 0.2128 0.0000 0.0000 1.0000   92.0   92.0 9999 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 635105 RLHILLSC9   34.500  1               1 T T 2 1  0.00610  0.69700  140.4  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 635105 RLHILLSC9   34.500  1  1 1.00000 0.0000    0.0 1.00000 0.0000  140.4  140.4  140.4  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 635105 RLHILLSC9   34.500  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 635105 [RLHILLSC9   34.500] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 0.97791  54.07 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
  10084 R65_GEN     0.6900  1               1 F F 2 1  0.00610  0.69700  140.4  0.00000  0.00000  0 
 635100 RLHILLS3    345.00  1               1 T T 2 1  0.00451  0.14500  108.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10084 R65_GEN     0.6900  1  1 1.00000 0.0000    0.0 1.00000 0.0000  140.4  140.4  140.4  635 1.000 
 635100 RLHILLS3    345.00  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
 
 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
  10084 R65_GEN     0.6900  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 635100 RLHILLS3    345.00  1  T 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 
 
 DATA FOR BUS 635100 [RLHILLS3    345.00] RESIDING IN AREA  635, ZONE  679, OWNER  635: 
 
 CODE P Q - L O A D     I - L O A D     Y - L O A D G-SHUNT B-SHUNT VOLTAGE  ANGLE 
  1     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0 1.02683  46.82 
 
 X------- TO BUS --------X 
   BUS# X-- NAME --X BASKV CKT   LINE R   LINE X CHARGING ST MET RATE-A RATE-B RATE-C LENGTH ZI OWN1 FRAC1 
OWN2 FRAC2 OWN3 FRAC3 OWN4 FRAC4 
  10291 J191_SUB    345.00  1   0.00000  0.00010  0.00000  1  T   999.0  999.0    0.0    0.0  Z 9999 1.000 
 635000 CBLUFFS3    345.00  1   0.00314  0.02996  0.47176  1  F   926.0 1022.0 1018.0    0.0     635 1.000 
 635635 MADISON3    345.00  1   0.00296  0.02821  0.44428  1  T   926.0 1022.0 1018.0    0.0     635 1.000 
 
 X------- TO BUS --------X        XFRMER    S W M C C      SPECIFIED              MAGNETIZING Y        TBL 
CORRECTED 
   BUS# X-- NAME --X BASKV CKT X-- NAME --X T 1 T Z M   R 1-2    X 1-2  SBAS1-2   MAG1     MAG2  TBL  R 1-2    
X 1-2 
 635101 RLHILLSB9   34.500  1               1 F F 2 1  0.00437  0.14540  108.0  0.00000  0.00000  0 
 635103 RLHILLSA9   34.500  1               1 F F 2 1  0.00451  0.14500  108.0  0.00000  0.00000  0 
 635105 RLHILLSC9   34.500  1               1 F F 2 1  0.00451  0.14500  108.0  0.00000  0.00000  0 
 
 X------- TO BUS --------X     C 
   BUS# X-- NAME --X BASKV CKT W  WINDV1  NOMV1  ANGLE  WINDV2  NOMV2  RATEA  RATEB  RATEC OWN1 FRAC1 OWN2 
FRAC2 OWN3 FRAC3 OWN4 FRAC4 
 635101 RLHILLSB9   34.500  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
 635103 RLHILLSA9   34.500  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
 635105 RLHILLSC9   34.500  1  1 1.02500 0.0000    0.0 1.00000 0.0000  180.0  180.0  180.0  635 1.000 
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 X------- TO BUS --------X     W C                                         X---- CONTROLLED BUS ----X CONECXN 
   BUS# X-- NAME --X BASKV CKT 1 W CN   RMAX    RMIN    VMAX    VMIN  NTPS    BUS# X-- NAME --X BASKV   ANGLE    
CR      CX 
 635101 RLHILLSB9   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 635103 RLHILLSA9   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
 635105 RLHILLSC9   34.500  1  F 1  0 1.10000 0.90000 1.10000 0.90000   33                              0.000 
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B.2 Slider Diagrams 


B.2.1 2015 Shoulder Peak Slider Diagrams 
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1.015
70.1


680033
WITOKA


1.003
69.2


2.1


0.1


-2.1


-0.2


680173
ALMA 8


1.013
69.9


D
1


0.0


0.0


1 


-3.0


-3.3


3.0


3.0


680000
PREST TP


-10.0


-6.8


10.0


6.7


680150
BURR TP


1.008
69.5


28.8


-3.5


-28.5


4.3


680175
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1.020
70.4


-10.3


4.4


10.6


-4.5


680427
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69.8
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-6.57.3
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69.9


-30.1
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X
0
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0.3
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-6.5


7.8
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D
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D
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0.3
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-0.3
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0
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59.9


11.0


-59.9
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40.9
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0.992
114.1
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4.5
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-0.0


-0.0
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0.0


-93.2


63.4


107.2


-4.7


21.8


5.5


11.9


-0.7
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10400
J183_GEN


0.979
0.7
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200.0


-65.8L


10401
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200.0


-65.8


-198.6


76.5


10402
J183_COLHI


0.990
34.1


198.6


-76.5
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76.5
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J183_SUB


1.013
116.5


198.6


-76.5


-198.1
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1.021
117.4


198.1


-8.6


-193.0


49.5


X
0


49.4
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-40.9
-43.4


-2.5


43.7


2.9
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1.018
117.1


X
0


25.8


5.2


-93.7


-14.5


93.8


15.3


-76.3


-9.5
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10.1


1.020
117.3


108.1


-43.9


-108.0


44.5


1.010
116.2


X
0


64.8


13.2


38.6-38.4


-4.8


1.021
117.4


-0.0


-0.0


0.0


0.0


0.0


-0.0


-0.0


0.0


1.021
117.4


SW


-166.8


0.0


-166.7


-0.0


166.8


601006
SPLT RK3


0.999
344.6


0.994
13.7


SW


0.0


* -83.8


-14.9


83.9


16.6


* -0.0


0.0


605037
SPK13.82


0.994
13.7


SW


0.0


* -79.8


-14.0


15.6
* -0.0


0.0


1.005
231.0


1.036
14.3
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1.020
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37.0


-29.4
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0.0


0.998
114.7
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3.6
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-7.6


67.3


8.3


15.7


13.2


-15.6


-12.6
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0.0


-0.0
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0.0
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1.091
0.8
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36.6
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-43.4
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Figure B-1: Geographic Location of West Area DPP Generation Projects
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Appendix 


C 
Minimum Reactive Support Analysis 
Results 


C.1 System Intact Bus Voltage Violations (200 kV and above) without 
MRS 


Without Minimum Reactive Support (MRS), many voltage violations were observed at 200 kV 
and above buses under system intact conditions. 


Table C-1: Major Bus Voltage Violations in 2015 Shoulder Peak Post-DPP Case without MRS 


Benchmark 


Case 


Post-DPP Case 


wo MRS 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


270700 CORDO; B 345.0 222 0.9500 1.0500 1.0062 1.0062 0.8899 0.8899 -0.1163 Base Case A 


270828 NELSO; B 345.0 222 0.9500 1.0500 0.982 0.9820 0.8851 0.8851 -0.0969 Base Case A 


270864 QUAD3-11 345.0 222 0.9500 1.0500 1.0072 1.0072 0.8907 0.8907 -0.1165 Base Case A 


270866 QUAD 6-7 345.0 222 0.9500 1.0500 1.0075 1.0075 0.8911 0.8911 -0.1164 Base Case A 


270867 QUAD8-10 345.0 222 0.9500 1.0500 1.0073 1.0073 0.8909 0.8909 -0.1164 Base Case A 


270890 H471 ; 345.0 222 0.9500 1.0500 0.9824 0.9824 0.8787 0.8787 -0.1037 Base Case A 


270932 WALTO; B 345.0 222 0.9500 1.0500 0.9741 0.9741 0.8817 0.8817 -0.0924 Base Case A 


274698 CORDO; 345.0 222 0.9500 1.0500 1.0064 1.0064 0.8901 0.8901 -0.1163 Base Case A 


274759 DELI 345.0 222 0.9500 1.0500 0.9952 0.9952 0.9136 0.9136 -0.0816 Base Case A 


274768 LEECO;BP 345.0 222 0.9500 1.0500 0.9952 0.9952 0.9136 0.9136 -0.0816 Base Case A 


601002 ADAMS  3 345.0 600 0.9500 1.0500 0.966 0.9660 0.9004 0.9004 -0.0656 Base Case A 


601028 EAU CL 3 345.0 600 0.9500 1.0500 0.9681 0.9681 0.8956 0.8956 -0.0725 Base Case A 


613060 BYRON  3 345.0 600 0.9500 1.0500 0.9965 0.9965 0.9490 0.9490 -0.0475 Base Case A 


615306 GRE-PL VLLY3 345.0 600 0.9500 1.0500 0.987 0.9870 0.9345 0.9345 -0.0525 Base Case A 


631139 HAZLTON3 345.0 627 0.9500 1.0500 0.9483 0.9483 0.8426 0.8426 -0.1057 Base Case A 


631140 SALEM  3 345.0 627 0.9500 1.0500 0.9657 0.9657 0.8422 0.8422 -0.1235 Base Case A 


631141 ROCK CK3 345.0 627 0.9500 1.0500 1.0039 1.0039 0.8864 0.8864 -0.1175 Base Case A 
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Benchmark 


Case 


Post-DPP Case 


wo MRS 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


631142 ARNOLD 3 345.0 627 0.9500 1.0500 0.9865 0.9865 0.8902 0.8902 -0.0963 Base Case A 


631144 MITCHLCO3 345.0 627 0.9500 1.0500 0.9615 0.9615 0.8898 0.8898 -0.0717 Base Case A 


631148 MORGANV3 345.0 627 0.9500 1.0500 0.9943 0.9943 0.8983 0.8983 -0.0960 Base Case A 


635730 MNTZUMA3 345.0 635 0.9600 1.0500 1.0075 1.0075 0.9505 0.9505 -0.0570 Base Case A 


636400 HILLS  3 345.0 635 0.9600 1.0500 1.0082 1.0082 0.9113 0.9113 -0.0969 Base Case A 


636420 TIFFIN 3 345.0 635 0.9600 1.0500 1.0021 1.0021 0.9052 0.9052 -0.0969 Base Case A 


636600 SB 39  3 345.0 635 0.9600 1.0500 1.0118 1.0118 0.8975 0.8975 -0.1143 Base Case A 


636605 MECCORD3 345.0 635 0.9600 1.0500 1.0064 1.0064 0.8901 0.8901 -0.1163 Base Case A 


636610 SUB 91 3 345.0 635 0.9600 1.0500 1.0074 1.0074 0.8928 0.8928 -0.1146 Base Case A 


636615 SB 56  3 345.0 635 0.9600 1.0500 1.0072 1.0072 0.8948 0.8948 -0.1124 Base Case A 


636620 WALCOTT3 345.0 635 0.9600 1.0500 1.007 1.0070 0.8958 0.8958 -0.1112 Base Case A 


636625 IPSCO  3 345.0 635 0.9600 1.0500 1.0055 1.0055 0.8939 0.8939 -0.1116 Base Case A 


636630 SUB 92 3 345.0 635 0.9600 1.0500 1.0127 1.0127 0.9085 0.9085 -0.1042 Base Case A 


636635 OAKGROV3 345.0 635 0.9600 1.0500 1.0178 1.0178 0.9066 0.9066 -0.1112 Base Case A 


636640 LOUISA 3 345.0 635 0.9600 1.0500 1.0256 1.0256 0.9211 0.9211 -0.1045 Base Case A 


636645 SUB T  3 345.0 635 0.9600 1.0500 1.017 1.0170 0.9196 0.9196 -0.0974 Base Case A 


640065 AXTELL 3 345.0 640 0.9500 1.0500 0.9706 0.9706 0.9437 0.9437 -0.0269 Base Case A 


699244 ARP 345 345.0 694 0.9500 1.0500 0.9767 0.9767 0.8961 0.8961 -0.0806 Base Case A 


699449 ARROWHD 345.0 696 0.9500 1.0500 1.0276 1.0276 0.9360 0.9360 -0.0916 Base Case A 


699450 ST LAKE 345.0 696 0.9500 1.0500 1.0223 1.0223 0.9213 0.9213 -0.1010 Base Case A 


699451 STL IND 345.0 696 0.9500 1.0500 1.0223 1.0223 0.9213 0.9213 -0.1010 Base Case A 


699785 ROCKY RN 345.0 696 0.9500 1.0500 0.9879 0.9879 0.9226 0.9226 -0.0653 Base Case A 


602014 BLUE LK4 230.0 600 0.9500 1.0500 0.9491 0.9491 0.9359 0.9359 -0.0132 Base Case A 


608614 98L TAP4 230.0 608 1.0000 1.0500 1.009 1.0090 0.9527 0.9527 -0.0563 Base Case A 


608615 ARROWHD4 230.0 608 1.0000 1.0500 1.0091 1.0091 0.9523 0.9523 -0.0568 Base Case A 


608616 HILLTOP4 230.0 608 1.0000 1.0500 1.0087 1.0087 0.9529 0.9529 -0.0558 Base Case A 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 1.0106 1.0106 0.9718 0.9718 -0.0388 Base Case A 


640126 E.COL. 4 230.0 640 0.9500 1.0500 0.9784 0.9784 0.9499 0.9499 -0.0285 Base Case A 


640214 HASTING4 230.0 640 0.9500 1.0500 0.9785 0.9785 0.9490 0.9490 -0.0295 Base Case A 


699448 AWHD PST 230.0 696 0.9500 1.0500 1.0115 1.0115 0.9363 0.9363 -0.0752 Base Case A 
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Table C-2: Major Bus Voltage Violations in 2022 Shoulder Peak Study Case without MRS 


Benchmark 


Case 


Post-DPP Case 


wo MRS 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


270828 NELSO; B 345.0 222 0.9500 1.0500 0.9951 0.9951 0.9492 0.9492 -0.0459 Base Case A 


270890 H471 ; 345.0 222 0.9500 1.0500 0.9960 0.9960 0.9462 0.9462 -0.0498 Base Case A 


270932 WALTO; B 345.0 222 0.9500 1.0500 0.9875 0.9875 0.9432 0.9432 -0.0443 Base Case A 


601002 ADAMS  3 345.0 600 0.9500 1.0500 0.9643 0.9643 0.9220 0.9220 -0.0423 Base Case A 


601028 EAU CL 3 345.0 600 0.9500 1.0500 0.9754 0.9754 0.9383 0.9383 -0.0371 Base Case A 


601044 BRIGGS RD 3 345.0 600 0.9500 1.0500 0.9684 0.9684 0.9333 0.9333 -0.0351 Base Case A 


615306 GRE-PL VLLY3 345.0 600 0.9500 1.0500 0.9830 0.9830 0.9493 0.9493 -0.0337 Base Case A 


631139 HAZLTON3 345.0 627 0.9500 1.0500 0.9370 0.9370 0.8635 0.8635 -0.0735 Base Case A 


631140 SALEM  3 345.0 627 0.9500 1.0500 0.9548 0.9548 0.8802 0.8802 -0.0746 Base Case A 


631141 ROCK CK3 345.0 627 0.9500 1.0500 1.0112 1.0112 0.9492 0.9492 -0.0620 Base Case A 


631142 ARNOLD 3 345.0 627 0.9500 1.0500 0.9759 0.9759 0.9116 0.9116 -0.0643 Base Case A 


631144 MITCHLCO3 345.0 627 0.9500 1.0500 0.9602 0.9602 0.9136 0.9136 -0.0466 Base Case A 


631148 MORGANV3 345.0 627 0.9500 1.0500 0.9852 0.9852 0.9223 0.9223 -0.0629 Base Case A 


631191 DBQCOUNTY3 345.0 627 0.9500 1.0500 0.9422 0.9422 0.8618 0.8618 -0.0804 Base Case A 


631198 LIMECREEK3 345.0 627 0.9500 1.0500 0.9428 0.9428 0.9061 0.9061 -0.0367 Base Case A 


631199 EMERY3 345.0 627 0.9500 1.0500 0.9323 0.9323 0.8905 0.8905 -0.0418 Base Case A 


635730 MNTZUMA3 345.0 635 0.9600 1.0500 1.0038 1.0038 0.9564 0.9564 -0.0474 Base Case A 


636199 BLKHAWK3 345.0 635 0.9600 1.0500 0.9363 0.9363 0.8632 0.8632 -0.0731 Base Case A 


636400 HILLS  3 345.0 635 0.9600 1.0500 1.0049 1.0049 0.9460 0.9460 -0.0589 Base Case A 


636420 TIFFIN 3 345.0 635 0.9600 1.0500 0.9962 0.9962 0.9350 0.9350 -0.0612 Base Case A 


636605 MECCORD3 345.0 635 0.9600 1.0500 1.0158 1.0158 0.9556 0.9556 -0.0602 Base Case A 


636610 SUB 91 3 345.0 635 0.9600 1.0500 1.0141 1.0141 0.9520 0.9520 -0.0621 Base Case A 


636615 SB 56  3 345.0 635 0.9600 1.0500 1.0117 1.0117 0.9489 0.9489 -0.0628 Base Case A 


636620 WALCOTT3 345.0 635 0.9600 1.0500 1.0104 1.0104 0.9479 0.9479 -0.0625 Base Case A 


636625 IPSCO  3 345.0 635 0.9600 1.0500 1.0089 1.0089 0.9462 0.9462 -0.0627 Base Case A 


636630 SUB 92 3 345.0 635 0.9600 1.0500 1.0124 1.0124 0.9524 0.9524 -0.0600 Base Case A 


693863 EDEN 345 345.0 694 0.9500 1.0500 0.9784 0.9784 0.9190 0.9190 -0.0594 Base Case A 


699244 ARP 345 345.0 694 0.9500 1.0500 0.9855 0.9855 0.9405 0.9405 -0.0450 Base Case A 


608614 98L TAP4 230.0 608 1.0000 1.0500 0.9888 0.9888 0.9593 0.9593 -0.0295 Base Case A 


608615 ARROWHD4 230.0 608 1.0000 1.0500 0.9888 0.9888 0.9590 0.9590 -0.0298 Base Case A 
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Benchmark 


Case 


Post-DPP Case 


wo MRS 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


608616 HILLTOP4 230.0 608 1.0000 1.0500 0.9885 0.9885 0.9594 0.9594 -0.0291 Base Case A 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 0.9947 0.9947 0.9758 0.9758 -0.0189 Base Case A 


699448 AWHD PST 230.0 696 0.9500 1.0500 0.9898 0.9898 0.9491 0.9491 -0.0407 Base Case A 
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C.2 Non-Converged Contingencies in Study Cases without MRS 
Without Minimum Reactive Support (MRS), the following contingencies were not solved in 
shoulder peak scenarios: 


Table C-3: Non-Converged Contingencies in 2015 Shoulder Peak Scenario 


Non-Converged Contingency Contingency Details 


601002 ADAMS  3     345 615306 GRE-PL VLLY3 345 1 ADAMS  3     345 - GRE-PL VLLY3 345 1 


345435 7PALM TAP    345 636645 SUB T  3     345 1 7PALM TAP    345 - SUB T  3     345 1 


270678 BYRON; B     345 274768 LEECO;BP     345 1 BYRON; B     345 - LEECO;BP     345 1 


270679 BYRON; R     345 270918 WEMPL; B     345 1 BYRON; R     345 - WEMPL; B     345 1 


270695 CHERR; R     345 270883 SILVE; R     345 1 CHERR; R     345 - SILVE; R     345 1 


601014 AS KING3     345 601028 EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 


270730 ELECT; B     345 270932 WALTO; B     345 1 ELECT; B     345 - WALTO; B     345 1 


270737 ELWOO; R     345 274757 ELWOO;1P     345 1 ELWOO; R     345 - ELWOO;1P     345 1 


270828 NELSO; B     345 270932 WALTO; B     345 1 NELSO; B     345 - WALTO; B     345 1 


270828 NELSO; B     345 274768 LEECO;BP     345 1 NELSO; B     345 - LEECO;BP     345 1 


ATC-B1_PL_PRG1-1 


Remove unit 1  from bus 699430 PL PRG1     24.0   561.0 


MW  dispatch 


ATC_B2_651 


ARROWHD      345 - ST LAKE      345 1 


AWHD PST     230 - ARROWHD      345 1 


ARROWHD4     230 - AWHD PST     230 1 


ATC_B2_8E2 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


EAU CL 3     345 -             1.00 10 


EAU CLA5     161 -             1.00 10 


EAUCLAIRE10913.8 -             1.00 10 


ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 


ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 


ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 


ATC_B2_WERWL41 WERNER W     345 - ROCKY RN     345 1 


ATC_B2_971K91 FOREST J     138 - TECUM RD     138 1 


631127 HAYWD#15     161 631180 FREEBORN5    161 1 HAYWD#15     161 - FREEBORN5    161 1 


631139 HAZLTON3     345 631144 MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 


345435 7PALM TAP    345 636645 SUB T  3     345 1 7PALM TAP    345 - SUB T  3     345 1 
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Non-Converged Contingency Contingency Details 


ATC_B3_AWHD-T9 


AWHD PST     230 - ARROWHD      345 1 


ARROWHD4     230 - AWHD PST     230 1 


ARROWHD      345 - ST LAKE      345 1 


ATC_B3_AWHD-T8 


ARROWHD4     230 - AWHD PST     230 1 


AWHD PST     230 - ARROWHD      345 1 


ARROWHD      345 - ST LAKE      345 1 


ATC_B2_8E2_GD 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


EAU CL 3     345 -             1.00 10 


EAU CLA5     161 -             1.00 10 


EAUCLAIRE10913.8 -             1.00 10 


MONROCO5     161 - COUNCIL CK   161 1 


COUNCIL CK   161 - COC 138      138 1 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 


ATC_B2_8E5_GD 


EAU CL 3     345 - ARP 345      345 1 


MONROCO5     161 - COUNCIL CK   161 1 


COUNCIL CK   161 - COC 138      138 1 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 


ATC_B2_W-8_GD 


ARP 345      345 - ROCKY RN     345 1 


POE 138      138 - SAL 138      138 1 


HOLYWOOD     138 - POE 138      138 1 


ITCM-B106-NW 


HAYWD#15     161 - FREEBORN5    161 1 


HAYWD#18    69.0 - HAYWD#15     161 1 


HAYWD#25     161 - HAYWD#15     161 1 


ADAMS_S5     161 - HAYWD#15     161 1 


B-HILLS-SUBT-LGS 


LOUISA 3     345 - SUB T  3     345 1 


HILLS  3     345 - SUB T  3     345 1 


B-SUBT-PALM-SPNCR 


7PALM TAP    345 - SUB T  3     345 1 


7PALM TAP    345 - 7SPENCER     345 1 


7PALM TAP    345 - 7PALMYRA     345 1 


B-EX-970 NELSO; B     345 - WALTO; B     345 1 


B-EX-973 BYRON; B     345 - LEECO;BP     345 1 


B2.ASK-ARPOG SPS 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 
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Non-Converged Contingency Contingency Details 


B2.ASK-ARP3 SPS 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


B2.ECL-ARPOG SPS 


EAU CL 3     345 - ARP 345      345 1 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 


Unit:274654 BRAID;1U    25.0 Id:1 


Remove unit 1  from bus 274654 BRAID;1U    25.0  1198.6 


MW 


Unit:274655 BRAID;2U    25.0 Id:2 


Remove unit 2  from bus 274655 BRAID;2U    25.0  1174.1 


MW 


Unit:274656 BYRON;1U    25.0 Id:1 


Remove unit 1  from bus 274656 BYRON;1U    25.0  


1175.0 MW 


Unit:274657 BYRON;2U    25.0 Id:2 


Remove unit 2  from bus 274657 BYRON;2U    25.0  


1142.0 MW 


Unit:274660 LASCO;1U    25.0 Id:1 


Remove unit 1  from bus 274660 LASCO;1U    25.0  


1151.0 MW 


Unit:274661 LASCO;2U    25.0 Id:2 


Remove unit 2  from bus 274661 LASCO;2U    25.0  


1150.0 MW 


SPCK-SUBT 


7PALM TAP    345 - 7SPENCER     345 1 


7PALM TAP    345 - SUB T  3     345 1 


7PALMYRA     345 - 5PALMYRA     161 1 


7PALM TAP    345 - 7PALMYRA     345 1 


699244 ARP 345      345 699785 ROCKY RN     345 1 ARP 345      345 - ROCKY RN     345 1 


699448 AWHD PST     230 699449 ARROWHD      345 1 AWHD PST     230 - ARROWHD      345 1 


699449 ARROWHD      345 699450 ST LAKE      345 1 ARROWHD      345 - ST LAKE      345 1 


699450 ST LAKE      345 699676 GARDR PK     345 1 ST LAKE      345 - GARDR PK     345 1 
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Table C-4: Non-Converged Contingencies in 2022 Shoulder Peak Scenario 


Non-Converged Contingency Contingency Details 


601002 ADAMS  3     345 615306 GRE-PL VLLY3 345 1 ADAMS  3     345 - GRE-PL VLLY3 345 1 


601014 AS KING3     345 601028 EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 


601039 NROC 3       345 601044 NLAX 3       345 1 NROC 3       345 - NLAX 3       345 1 


693580 CYPRESS      345 699247 ARCADN3      345 1 CYPRESS      345 - ARCADN3      345 1 


698853 RACINE2      345 699367 ELM ROAD     345 1 RACINE2      345 - ELM ROAD     345 1 


698928 WERNER W     345 699359 N APPLETON   345 1 WERNER W     345 - N APPLETON   345 1 


699432 PLS PR1      345 699471 RACINE1      345 1 PLS PR1      345 - RACINE1      345 1 


631139 HAZLTON3     345 631144 MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 


631139 HAZLTON3     345 631191 DBQCOUNTY3   345 1 HAZLTON3     345 - DBQCOUNTY3   345 1 


635600 GRIMES 3     345 636010 LEHIGH 3     345 1 GRIMES 3     345 - LEHIGH 3     345 1 


635680 BONDRNT3     345 635730 MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 


699058 PAD 345      345 699059 PAD 138      138 1 PAD 345      345 - PAD 138      138 1 


699244 ARP 345      345 699785 ROCKY RN     345 1 ARP 345      345 - ROCKY RN     345 1 


699448 AWHD PST     230 699449 ARROWHD      345 1 AWHD PST     230 - ARROWHD      345 1 


699449 ARROWHD      345 699450 ST LAKE      345 1 ARROWHD      345 - ST LAKE      345 1 


699450 ST LAKE      345 699676 GARDR PK     345 1 ST LAKE      345 - GARDR PK     345 1 


344000 7ADAIR       345 631143 OTTUMWA3     345 1 7ADAIR       345 - OTTUMWA3     345 1 


345435 7PALM TAP    345 636645 SUB T  3     345 1 7PALM TAP    345 - SUB T  3     345 1 


601012 ROSEAUN2     500 667501 RIEL   2     500 1 ROSEAUN2     500 - RIEL   2     500 1 


Unit:699152 COL G1      22.0 Id:1 


Remove unit 1  from bus 699152 COL G1      22.0   487.2 


MW 


Unit:699430 PL PRG1     24.0 Id:1 


Remove unit 1  from bus 699430 PL PRG1     24.0   561.5 


MW 


Unit:699431 PL PRG2     24.0 Id:2 


Remove unit 2  from bus 699431 PL PRG2     24.0   536.0 


MW 


ATC-B1_PL_PRG1-1 


Remove unit 1  from bus 699430 PL PRG1     24.0   561.5 


MW  dispatch 


ATC-B1_PL_PRG2-2 


Remove unit 2  from bus 699431 PL PRG2     24.0   536.0 


MW  dispatch 


ATC-B1_COL_G1-1 


Remove unit 1  from bus 699152 COL G1      22.0   487.2 


MW  dispatch 
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Non-Converged Contingency Contingency Details 


ATC_B2_651 


ARROWHD      345 - ST LAKE      345 1 


AWHD PST     230 - ARROWHD      345 1 


ARROWHD4     230 - AWHD PST     230 1 


ATC_B2_8E2 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


EAU CL 3     345 -             1.00 10 


EAU CLA5     161 -             1.00 10 


EAUCLAIRE10913.8 -             1.00 10 


ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 


ATC_B2_HW22L31 HIWAY 22     345 - GARDR PK     345 1 


ATC_B2_L-CYP31 CYPRESS      345 - ARCADN3      345 1 


ATC_B2_L-ERG91 RACINE2      345 - ELM ROAD     345 1 


ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 


ATC_B2_NAPL71 WERNER W     345 - N APPLETON   345 1 


ATC_B2_W-5 COL 345      345 - SFL 345      345 1 


ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 


ATC_B2_WERWL41 WERNER W     345 - ROCKY RN     345 1 


ATC_B3_AWHD-T9 


AWHD PST     230 - ARROWHD      345 1 


ARROWHD4     230 - AWHD PST     230 1 


ARROWHD      345 - ST LAKE      345 1 


ATC_B3_AWHD-T8 


ARROWHD4     230 - AWHD PST     230 1 


AWHD PST     230 - ARROWHD      345 1 


ARROWHD      345 - ST LAKE      345 1 


ATC_B2_PLPL81 PLS PR1      345 - RACINE1      345 1 


ATC_B2_PLPL41 ZIONE;RP     345 - PLS PR1      345 1 


ATC_B2_8E2_GD 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


EAU CL 3     345 -             1.00 10 


EAU CLA5     161 -             1.00 10 


EAUCLAIRE10913.8 -             1.00 10 


MONROCO5     161 - COUNCIL CK   161 1 


COUNCIL CK   161 - COC 138      138 1 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 
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Non-Converged Contingency Contingency Details 


ATC_B2_8E5_GD 


EAU CL 3     345 - ARP 345      345 1 


MONROCO5     161 - COUNCIL CK   161 1 


COUNCIL CK   161 - COC 138      138 1 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 


ATC_B2_W-8_GD 


ARP 345      345 - ROCKY RN     345 1 


POE 138      138 - SAL 138      138 1 


HOLYWOOD     138 - POE 138      138 1 


ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 


ATC_B2_796L41B BARNHART 345 345 - CEDRSAUK     345 1 


B3.RMS TR1 


GRE-RAMSEY 4 230 - GRE-BALTA  4 230 1 


RAMSEY 7     115 - 230-115.0   1.00 1 


GRE-RAMSEY 4 230 - 230-115.0   1.00 1 


GRE-RAMSEY T12.5 - 230-115.0   1.00 1 


DEVILSE7     115 - RAMSEY 7     115 1 


B-SYCA-BOND-GDMEC-MNTZ 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


B-HILLS-SUBT-LGS 


LOUISA 3     345 - SUB T  3     345 1 


HILLS  3     345 - SUB T  3     345 1 


B-SUBT-PALM-SPNCR 


7PALM TAP    345 - SUB T  3     345 1 


7PALM TAP    345 - 7SPENCER     345 1 


7PALM TAP    345 - 7PALMYRA     345 1 


B-GRMS-LHGH+RCTR GRIMES 3     345 - LEHIGH 3     345 1 


B-EX-970 NELSO; B     345 - WALTO; B     345 1 


B-EX-973 BYRON; B     345 - LEECO;BP     345 1 


B2.ASK-ARPOG SPS 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 


B2.ASK-ARP3 SPS 


AS KING3     345 - EAU CL 3     345 1 


EAU CL 3     345 - ARP 345      345 1 


EAU CL 3     345 -             1.00 9 


EAU CLA5     161 -             1.00 9 


EAUCLAIRE9 913.8 -             1.00 9 


B2.ECL-ARPOG SPS 


EAU CL 3     345 - ARP 345      345 1 


COC 69      69.0 - TIMBERWOLF  69.0 1 


MAUSTON     69.0 - HLT 69      69.0 1 
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Non-Converged Contingency Contingency Details 


B2.ADM-PVS AS 


ADAMS  3     345 -             1.00 9 


ADAMS  5     161 -             1.00 9 


ADAMS1 9    13.8 -             1.00 9 


ADAMS  3     345 - GRE-PL VLLY3 345 1 


348944 7GALSBURG    345 349730 7FARGO       345 1 7GALSBURG    345 - 7FARGO       345 1 


274817 ZIONE;RP     345 699432 PLS PR1      345 1 ZIONE;RP     345 - PLS PR1      345 1 


344000 7ADAIR       345 631143 OTTUMWA3     345 1 7ADAIR       345 - OTTUMWA3     345 1 


345435 7PALM TAP    345 636645 SUB T  3     345 1 7PALM TAP    345 - SUB T  3     345 1 


348944 7GALSBURG    345 636635 OAKGROV3     345 1 7GALSBURG    345 - OAKGROV3     345 1 


530583 POSTROCK7    345 640065 AXTELL 3     345 1 POSTROCK7    345 - AXTELL 3     345 1 


531451 MINGO  7     345 640325 REDWILO3     345 1 MINGO  7     345 - REDWILO3     345 1 


635200 RAUN   3     345 645451 S3451  3     345 1 RAUN   3     345 - S3451  3     345 1 


541197 SMARYVL7     345 541201 SIBLEY 7     345 1 SMARYVL7     345 - SIBLEY 7     345 1 


541197 SMARYVL7     345 645458 S3458  3     345 1 SMARYVL7     345 - S3458  3     345 1 


Unit:274654 BRAID;1U    25.0 Id:1 


Remove unit 1  from bus 274654 BRAID;1U    25.0  


1198.6 MW 


Unit:274655 BRAID;2U    25.0 Id:2 


Remove unit 2  from bus 274655 BRAID;2U    25.0  


1174.1 MW 


Unit:274656 BYRON;1U    25.0 Id:1 


Remove unit 1  from bus 274656 BYRON;1U    25.0  


1175.0 MW 


Unit:274657 BYRON;2U    25.0 Id:2 


Remove unit 2  from bus 274657 BYRON;2U    25.0  


1142.0 MW 


Unit:274658 DRESD;2U    18.0 Id:2 


Remove unit 2  from bus 274658 DRESD;2U    18.0   


912.9 MW 


Unit:274659 DRESD;3U    18.0 Id:3 


Remove unit 3  from bus 274659 DRESD;3U    18.0   


899.1 MW 


Unit:274660 LASCO;1U    25.0 Id:1 


Remove unit 1  from bus 274660 LASCO;1U    25.0  


1151.0 MW 


Unit:274661 LASCO;2U    25.0 Id:2 


Remove unit 2  from bus 274661 LASCO;2U    25.0  


1150.0 MW 


Unit:274676 JO 29;8U    24.0 Id:H 


Remove unit H  from bus 274676 JO 29;8U    24.0   264.0 


MW 


Unit:274683 WAUKE;8U    18.0 Id:H 


Remove unit H  from bus 274683 WAUKE;8U    18.0   


196.0 MW 


ADIR-OTMW 7ADAIR       345 - OTTUMWA3     345 1 


PLMY-SUBT 7PALM TAP    345 - SUB T  3     345 1 


BRED-CSYW-1 05BREED      345 - 7CASEY       345 1 
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Non-Converged Contingency Contingency Details 


FARG-EGAL 7GALSBURG    345 - 7FARGO       345 1 


KEN-TAZW-CE KENDA;BU     345 - 7TAZEWELL    345 1 


OAKG-EGAL-3 7GALSBURG    345 - OAKGROV3     345 1 


OVER-SIB-3 7OVERTON     345 - SIBLEY 7     345 1 


PONT-BROK-01 PONTI; R     345 - 7BROKAW T1   345 1 


270662 BLOOM; B     345 270710 DAVIS; B     345 1 BLOOM; B     345 - DAVIS; B     345 1 


270670 BRAID; B     345 270710 DAVIS; B     345 1 BRAID; B     345 - DAVIS; B     345 1 


270670 BRAID; B     345 270728 E FRA; B     345 1 BRAID; B     345 - E FRA; B     345 1 


270671 BRAID; R     345 270711 DAVIS; R     345 1 BRAID; R     345 - DAVIS; R     345 1 


270671 BRAID; R     345 270729 E FRA; R     345 1 BRAID; R     345 - E FRA; R     345 1 


270675 BURNH;1R     345 270711 DAVIS; R     345 1 BURNH;1R     345 - DAVIS; R     345 1 


270678 BYRON; B     345 270694 CHERR; B     345 1 BYRON; B     345 - CHERR; B     345 1 


270678 BYRON; B     345 274768 LEECO;BP     345 1 BYRON; B     345 - LEECO;BP     345 1 


270679 BYRON; R     345 270695 CHERR; R     345 1 BYRON; R     345 - CHERR; R     345 1 


270679 BYRON; R     345 270918 WEMPL; B     345 1 BYRON; R     345 - WEMPL; B     345 1 


270695 CHERR; R     345 270883 SILVE; R     345 1 CHERR; R     345 - SILVE; R     345 1 


270697 COLLI; R     345 270716 DRESD; B     345 1 COLLI; R     345 - DRESD; B     345 1 


270702 CRAWF; B     345 270770 GOODI;4B     345 1 CRAWF; B     345 - GOODI;4B     345 1 


270703 CRAWF; R     345 270769 GOODI;2R     345 1 CRAWF; R     345 - GOODI;2R     345 1 


270704 LORET; B     345 270852 PONTI; B     345 1 LORET; B     345 - PONTI; B     345 1 


270704 LORET; B     345 270926 WILTO; B     345 1 LORET; B     345 - WILTO; B     345 1 


270716 DRESD; B     345 270790 KATYD; B     345 1 DRESD; B     345 - KATYD; B     345 1 


270716 DRESD; B     345 270928 WOLFS; B     345 1 DRESD; B     345 - WOLFS; B     345 1 


270717 DRESD; R     345 270731 ELECT;4R     345 1 DRESD; R     345 - ELECT;4R     345 1 


270717 DRESD; R     345 270853 PONTI; R     345 1 DRESD; R     345 - PONTI; R     345 1 


270728 E FRA; B     345 270766 GOODI;3B     345 1 E FRA; B     345 - GOODI;3B     345 1 


270729 E FRA; R     345 270767 GOODI;1R     345 1 E FRA; R     345 - GOODI;1R     345 1 


270730 ELECT; B     345 270812 LOMBA; B     345 1 ELECT; B     345 - LOMBA; B     345 1 


270730 ELECT; B     345 270846 PLANO; B     345 1 ELECT; B     345 - PLANO; B     345 1 


270730 ELECT; B     345 270932 WALTO; B     345 1 ELECT; B     345 - WALTO; B     345 1 


270733 ELECT;3R     345 270747 W407K;0T     345 1 ELECT;3R     345 - W407K;0T     345 1 


270733 ELECT;3R     345 270847 PLANO; R     345 1 ELECT;3R     345 - PLANO; R     345 1 
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270736 ELWOO; B     345 270766 GOODI;3B     345 1 ELWOO; B     345 - GOODI;3B     345 1 


270736 ELWOO; B     345 274758 ELWOO;2P     345 1 ELWOO; B     345 - ELWOO;2P     345 1 


270737 ELWOO; R     345 270767 GOODI;1R     345 1 ELWOO; R     345 - GOODI;1R     345 1 


270737 ELWOO; R     345 274757 ELWOO;1P     345 1 ELWOO; R     345 - ELWOO;1P     345 1 


270747 W407K;0T     345 270753 W407M;0T     345 1 W407K;0T     345 - W407M;0T     345 1 


270753 W407M;0T     345 270813 LOMBA; R     345 1 W407M;0T     345 - LOMBA; R     345 1 


270762 GARFI; B     345 270898 TAYLO; B     345 1 GARFI; B     345 - TAYLO; B     345 1 


270763 GARFI; R     345 270899 TAYLO; R     345 1 GARFI; R     345 - TAYLO; R     345 1 


270769 GOODI;2R     345 270891 SCULL; R     345 1 GOODI;2R     345 - SCULL; R     345 1 


270770 GOODI;4B     345 270790 KATYD; B     345 1 GOODI;4B     345 - KATYD; B     345 1 


270790 KATYD; B     345 270822 MOLCR; B     345 1 KATYD; B     345 - MOLCR; B     345 1 


270790 KATYD; B     345 270854 POWER; B     345 1 KATYD; B     345 - POWER; B     345 1 


270802 LASCO; B     345 270846 PLANO; B     345 1 LASCO; B     345 - PLANO; B     345 1 


270803 LASCO; R     345 270847 PLANO; R     345 1 LASCO; R     345 - PLANO; R     345 1 


270806 LIBER; B     345 270940 ZION ; B     345 1 LIBER; B     345 - ZION ; B     345 1 


270807 LIBER; R     345 270857 PH117; R     345 1 LIBER; R     345 - PH117; R     345 1 


270807 LIBER; R     345 274817 ZIONE;RP     345 1 LIBER; R     345 - ZIONE;RP     345 1 


270810 LOCKP; B     345 274702 KENDA;BU     345 1 LOCKP; B     345 - KENDA;BU     345 1 


270828 NELSO; B     345 270932 WALTO; B     345 1 NELSO; B     345 - WALTO; B     345 1 


270830 NB159; B     345 270940 ZION ; B     345 1 NB159; B     345 - ZION ; B     345 1 


270831 NB159; R     345 270942 ZION ;0B     345 1 NB159; R     345 - ZION ;0B     345 1 


270855 POWER; R     345 270891 SCULL; R     345 1 POWER; R     345 - SCULL; R     345 1 


270940 ZION ; B     345 270941 ZION ; R     345 Z1 ZION ; B     345 - ZION ; R     345 Z1 
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C.3 System Intact Bus Voltage Comparisons (200 kV and above) with 
MRS (Shunt Capacitor Additions and MVPs) 


With the additions of shunt capacitors and MVPs as Minimum Reactive Support (MRS), 
major 345 kV bus voltages were barely restored to the lesser of pre-DPP voltage levels and 
bus low voltage limits (Vlow). 


Table C-5: Major Bus Voltage Comparisons in 2015 Shoulder Peak Study Case with MRS (Shunt 
Capacitor Additions and MVPs) 


Benchmark 


Case 


Post-DPP Case 


with addl Caps 


and MVP 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


270700 CORDO; B 345.0 222 0.9500 1.0500 1.0062 1.0062 0.9734 0.9734 -0.0328 Base Case A 


270828 NELSO; B 345.0 222 0.9500 1.0500 0.982 0.9820 0.951 0.951 -0.0310 Base Case A 


270864 QUAD3-11 345.0 222 0.9500 1.0500 1.0072 1.0072 0.9747 0.9747 -0.0325 Base Case A 


270866 QUAD 6-7 345.0 222 0.9500 1.0500 1.0075 1.0075 0.9749 0.9749 -0.0326 Base Case A 


270867 QUAD8-10 345.0 222 0.9500 1.0500 1.0073 1.0073 0.9747 0.9747 -0.0326 Base Case A 


270890 H471 ; 345.0 222 0.9500 1.0500 0.9824 0.9824 0.9499 0.9499 -0.0325 Base Case A 


270932 WALTO; B 345.0 222 0.9500 1.0500 0.9741 0.9741 0.9431 0.9431 -0.0310 Base Case A 


274698 CORDO; 345.0 222 0.9500 1.0500 1.0064 1.0064 0.9736 0.9736 -0.0328 Base Case A 


274759 DELI 345.0 222 0.9500 1.0500 0.9952 0.9952 0.9687 0.9687 -0.0265 Base Case A 


274768 LEECO;BP 345.0 222 0.9500 1.0500 0.9952 0.9952 0.9687 0.9687 -0.0265 Base Case A 


601002 ADAMS  3 345.0 600 0.9500 1.0500 0.966 0.9660 0.9668 0.9668 0.0008 Base Case A 


601028 EAU CL 3 345.0 600 0.9500 1.0500 0.9681 0.9681 0.9668 0.9668 -0.0013 Base Case A 


613060 BYRON  3 345.0 600 0.9500 1.0500 0.9965 0.9965 0.9756 0.9756 -0.0209 Base Case A 


615306 GRE-PL VLLY3 345.0 600 0.9500 1.0500 0.987 0.9870 0.9786 0.9786 -0.0084 Base Case A 


631139 HAZLTON3 345.0 627 0.9500 1.0500 0.9483 0.9483 0.9473 0.9473 -0.0010 Base Case A 


631140 SALEM  3 345.0 627 0.9500 1.0500 0.9657 0.9657 0.9556 0.9556 -0.0101 Base Case A 


631141 ROCK CK3 345.0 627 0.9500 1.0500 1.0039 1.0039 0.9732 0.9732 -0.0307 Base Case A 


631142 ARNOLD 3 345.0 627 0.9500 1.0500 0.9865 0.9865 0.9739 0.9739 -0.0126 Base Case A 


631144 MITCHLCO3 345.0 627 0.9500 1.0500 0.9615 0.9615 0.9623 0.9623 0.0008 Base Case A 


631148 MORGANV3 345.0 627 0.9500 1.0500 0.9943 0.9943 0.9772 0.9772 -0.0171 Base Case A 


635730 MNTZUMA3 345.0 635 0.9600 1.0500 1.0075 1.0075 0.989 0.989 -0.0185 Base Case A 


636400 HILLS  3 345.0 635 0.9600 1.0500 1.0082 1.0082 0.9807 0.9807 -0.0275 Base Case A 


636420 TIFFIN 3 345.0 635 0.9600 1.0500 1.0021 1.0021 0.9783 0.9783 -0.0238 Base Case A 
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Benchmark 


Case 


Post-DPP Case 


with addl Caps 


and MVP 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636600 SB 39  3 345.0 635 0.9600 1.0500 1.0118 1.0118 0.9783 0.9783 -0.0335 Base Case A 


636605 MECCORD3 345.0 635 0.9600 1.0500 1.0064 1.0064 0.9737 0.9737 -0.0327 Base Case A 


636610 SUB 91 3 345.0 635 0.9600 1.0500 1.0074 1.0074 0.9743 0.9743 -0.0331 Base Case A 


636615 SB 56  3 345.0 635 0.9600 1.0500 1.0072 1.0072 0.9743 0.9743 -0.0329 Base Case A 


636620 WALCOTT3 345.0 635 0.9600 1.0500 1.007 1.0070 0.9744 0.9744 -0.0326 Base Case A 


636625 IPSCO  3 345.0 635 0.9600 1.0500 1.0055 1.0055 0.9728 0.9728 -0.0327 Base Case A 


636630 SUB 92 3 345.0 635 0.9600 1.0500 1.0127 1.0127 0.9823 0.9823 -0.0304 Base Case A 


636635 OAKGROV3 345.0 635 0.9600 1.0500 1.0178 1.0178 0.9844 0.9844 -0.0334 Base Case A 


636640 LOUISA 3 345.0 635 0.9600 1.0500 1.0256 1.0256 0.9944 0.9944 -0.0312 Base Case A 


636645 SUB T  3 345.0 635 0.9600 1.0500 1.017 1.0170 0.9873 0.9873 -0.0297 Base Case A 


640065 AXTELL 3 345.0 640 0.9500 1.0500 0.9706 0.9706 0.9554 0.9554 -0.0152 Base Case A 


699244 ARP 345 345.0 694 0.9500 1.0500 0.9767 0.9767 0.9916 0.9916 0.0149 Base Case A 


699449 ARROWHD 345.0 696 0.9500 1.0500 1.0276 1.0276 1.0078 1.0078 -0.0198 Base Case A 


699450 ST LAKE 345.0 696 0.9500 1.0500 1.0223 1.0223 1.0074 1.0074 -0.0149 Base Case A 


699451 STL IND 345.0 696 0.9500 1.0500 1.0223 1.0223 1.0074 1.0074 -0.0149 Base Case A 


699785 ROCKY RN 345.0 696 0.9500 1.0500 0.9879 0.9879 0.9943 0.9943 0.0064 Base Case A 


602014 BLUE LK4 230.0 600 0.9500 1.0500 0.9491 0.9491 0.9399 0.9399 -0.0092 Base Case A 


608614 98L TAP4 230.0 608 1.0000 1.0500 1.009 1.0090 0.9937 0.9937 -0.0153 Base Case A 


608615 ARROWHD4 230.0 608 1.0000 1.0500 1.0091 1.0091 0.9935 0.9935 -0.0156 Base Case A 


608616 HILLTOP4 230.0 608 1.0000 1.0500 1.0087 1.0087 0.9939 0.9939 -0.0148 Base Case A 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 1.0106 1.0106 0.9983 0.9983 -0.0123 Base Case A 


640126 E.COL. 4 230.0 640 0.9500 1.0500 0.9784 0.9784 0.9639 0.9639 -0.0145 Base Case A 


640214 HASTING4 230.0 640 0.9500 1.0500 0.9785 0.9785 0.9561 0.9561 -0.0224 Base Case A 


699448 AWHD PST 230.0 696 0.9500 1.0500 1.0115 1.0115 0.9931 0.9931 -0.0184 Base Case A 
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Table C-6: Major Bus Voltage Comparisons in 2022 Shoulder Peak Study Case with MRS (Shunt 
Capacitor Additions) 


Benchmark 


Case 


Post-DPP Case 


with addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


270828 NELSO; B 345.0 222 0.9500 1.0500 0.9951 0.9951 0.9739 0.9739 -0.0212 Base Case A 


270890 H471 ; 345.0 222 0.9500 1.0500 0.9960 0.9960 0.9729 0.9729 -0.0231 Base Case A 


270932 WALTO; B 345.0 222 0.9500 1.0500 0.9875 0.9875 0.9661 0.9661 -0.0214 Base Case A 


601002 ADAMS  3 345.0 600 0.9500 1.0500 0.9643 0.9643 0.9712 0.9712 0.0069 Base Case A 


601028 EAU CL 3 345.0 600 0.9500 1.0500 0.9754 0.9754 0.9810 0.9810 0.0056 Base Case A 


601044 BRIGGS RD 3 345.0 600 0.9500 1.0500 0.9684 0.9684 0.9564 0.9564 -0.0120 Base Case A 


615306 GRE-PL VLLY3 345.0 600 0.9500 1.0500 0.9830 0.9830 0.9846 0.9846 0.0016 Base Case A 


631139 HAZLTON3 345.0 627 0.9500 1.0500 0.9370 0.9370 0.9387 0.9387 0.0017 Base Case A 


631140 SALEM  3 345.0 627 0.9500 1.0500 0.9548 0.9548 0.9536 0.9536 -0.0012 Base Case A 


631141 ROCK CK3 345.0 627 0.9500 1.0500 1.0112 1.0112 0.9869 0.9869 -0.0243 Base Case A 


631142 ARNOLD 3 345.0 627 0.9500 1.0500 0.9759 0.9759 0.9651 0.9651 -0.0108 Base Case A 


631144 MITCHLCO3 345.0 627 0.9500 1.0500 0.9602 0.9602 0.9701 0.9701 0.0099 Base Case A 


631148 MORGANV3 345.0 627 0.9500 1.0500 0.9852 0.9852 0.9694 0.9694 -0.0158 Base Case A 


631191 DBQCOUNTY3 345.0 627 0.9500 1.0500 0.9422 0.9422 0.9437 0.9437 0.0015 Base Case A 


631198 LIMECREEK3 345.0 627 0.9500 1.0500 0.9428 0.9428 0.9423 0.9423 -0.0005 Base Case A 


631199 EMERY3 345.0 627 0.9500 1.0500 0.9323 0.9323 0.9372 0.9372 0.0049 Base Case A 


635730 MNTZUMA3 345.0 635 0.9600 1.0500 1.0038 1.0038 0.9760 0.9760 -0.0278 Base Case A 


636199 BLKHAWK3 345.0 635 0.9600 1.0500 0.9363 0.9363 0.9418 0.9418 0.0055 Base Case A 


636400 HILLS  3 345.0 635 0.9600 1.0500 1.0049 1.0049 0.9789 0.9789 -0.0260 Base Case A 


636420 TIFFIN 3 345.0 635 0.9600 1.0500 0.9962 0.9962 0.9734 0.9734 -0.0228 Base Case A 


636605 MECCORD3 345.0 635 0.9600 1.0500 1.0158 1.0158 0.9893 0.9893 -0.0265 Base Case A 


636610 SUB 91 3 345.0 635 0.9600 1.0500 1.0141 1.0141 0.9851 0.9851 -0.0290 Base Case A 


636615 SB 56  3 345.0 635 0.9600 1.0500 1.0117 1.0117 0.9814 0.9814 -0.0303 Base Case A 


636620 WALCOTT3 345.0 635 0.9600 1.0500 1.0104 1.0104 0.9804 0.9804 -0.0300 Base Case A 


636625 IPSCO  3 345.0 635 0.9600 1.0500 1.0089 1.0089 0.9788 0.9788 -0.0301 Base Case A 


636630 SUB 92 3 345.0 635 0.9600 1.0500 1.0124 1.0124 0.9843 0.9843 -0.0281 Base Case A 


693863 EDEN 345 345.0 694 0.9500 1.0500 0.9784 0.9784 0.9651 0.9651 -0.0133 Base Case A 


699244 ARP 345 345.0 694 0.9500 1.0500 0.9855 0.9855 0.9697 0.9697 -0.0158 Base Case A 


608614 98L TAP4 230.0 608 1.0000 1.0500 0.9888 0.9888 0.9710 0.9710 -0.0178 Base Case A 
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Benchmark 


Case 


Post-DPP Case 


with addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


608615 ARROWHD4 230.0 608 1.0000 1.0500 0.9888 0.9888 0.9707 0.9707 -0.0181 Base Case A 


608616 HILLTOP4 230.0 608 1.0000 1.0500 0.9885 0.9885 0.9711 0.9711 -0.0174 Base Case A 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 0.9947 0.9947 0.9844 0.9844 -0.0103 Base Case A 


699448 AWHD PST 230.0 696 0.9500 1.0500 0.9898 0.9898 0.9654 0.9654 -0.0244 Base Case A 
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C.4 System Intact Bus Voltage Comparisons (200 kV and above) with 
MRS (ATC Transmission Solutions and Shunt Capacitor 
Additions) 


With the additions of ATC transmission solutions and shunt capacitors as Minimum Reactive 
Support (MRS), major 345 kV bus voltages were barely restored to the pre-DPP voltage 
levels. 


Table C-7: Major Bus Voltage Comparisons in 2015 Shoulder Peak Study Case with MRS (ATC 
Transmission Solutions and Shunt Capacitor Additions) 


Benchmark 


Case 


Post-DPP Case 


with ATC 


Solutions & 


addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


270700 CORDO; B 345.0 222 0.9500 1.0500 1.0014 1.0014 0.9869 0.9869 -0.0145 Base Case A 


270828 NELSO; B 345.0 222 0.9500 1.0500 0.9788 0.9788 0.9634 0.9634 -0.0154 Base Case A 


270864 QUAD3-11 345.0 222 0.9500 1.0500 1.0025 1.0025 0.9881 0.9881 -0.0144 Base Case A 


270866 QUAD 6-7 345.0 222 0.9500 1.0500 1.0027 1.0027 0.9883 0.9883 -0.0144 Base Case A 


270867 QUAD8-10 345.0 222 0.9500 1.0500 1.0026 1.0026 0.9881 0.9881 -0.0145 Base Case A 


270890 H471 ; 345.0 222 0.9500 1.0500 0.9789 0.9789 0.9633 0.9633 -0.0156 Base Case A 


270932 WALTO; B 345.0 222 0.9500 1.0500 0.9712 0.9712 0.9549 0.9549 -0.0163 Base Case A 


274698 CORDO; 345.0 222 0.9500 1.0500 1.0016 1.0016 0.9871 0.9871 -0.0145 Base Case A 


274759 DELI 345.0 222 0.9500 1.0500 0.9927 0.9927 0.9784 0.9784 -0.0143 Base Case A 


274768 LEECO;BP 345.0 222 0.9500 1.0500 0.9927 0.9927 0.9784 0.9784 -0.0143 Base Case A 


601002 ADAMS  3 345.0 600 0.9500 1.0500 0.9626 0.9626 0.9577 0.9577 -0.0049 Base Case A 


601028 EAU CL 3 345.0 600 0.9500 1.0500 0.9635 0.9635 0.9889 0.9889 0.0254 Base Case A 


631139 HAZLTON3 345.0 627 0.9500 1.0500 0.9437 0.9437 0.9454 0.9454 0.0017 Base Case A 


631140 SALEM  3 345.0 627 0.9500 1.0500 0.9611 0.9611 0.9572 0.9572 -0.0039 Base Case A 


631141 ROCK CK3 345.0 627 0.9500 1.0500 0.9991 0.9991 0.9857 0.9857 -0.0134 Base Case A 


631142 ARNOLD 3 345.0 627 0.9500 1.0500 0.9820 0.9820 0.9759 0.9759 -0.0061 Base Case A 


631144 MITCHLCO3 345.0 627 0.9500 1.0500 0.9578 0.9578 0.9568 0.9568 -0.0010 Base Case A 


631148 MORGANV3 345.0 627 0.9500 1.0500 0.9898 0.9898 0.9811 0.9811 -0.0087 Base Case A 


635730 MNTZUMA3 345.0 635 0.9600 1.0500 1.0044 1.0044 0.9939 0.9939 -0.0105 Base Case A 


636400 HILLS  3 345.0 635 0.9600 1.0500 1.0036 1.0036 0.9893 0.9893 -0.0143 Base Case A 


636420 TIFFIN 3 345.0 635 0.9600 1.0500 0.9975 0.9975 0.9852 0.9852 -0.0123 Base Case A 


636600 SB 39  3 345.0 635 0.9600 1.0500 1.0063 1.0063 0.9920 0.9920 -0.0143 Base Case A 
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Benchmark 


Case 


Post-DPP Case 


with ATC 


Solutions & 


addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636605 MECCORD3 345.0 635 0.9600 1.0500 1.0017 1.0017 0.9872 0.9872 -0.0145 Base Case A 


636610 SUB 91 3 345.0 635 0.9600 1.0500 1.0024 1.0024 0.9876 0.9876 -0.0148 Base Case A 


636615 SB 56  3 345.0 635 0.9600 1.0500 1.0020 1.0020 0.9872 0.9872 -0.0148 Base Case A 


636620 WALCOTT3 345.0 635 0.9600 1.0500 1.0018 1.0018 0.9870 0.9870 -0.0148 Base Case A 


636625 IPSCO  3 345.0 635 0.9600 1.0500 1.0003 1.0003 0.9854 0.9854 -0.0149 Base Case A 


636630 SUB 92 3 345.0 635 0.9600 1.0500 1.0076 1.0076 0.9929 0.9929 -0.0147 Base Case A 


636635 OAKGROV3 345.0 635 0.9600 1.0500 1.0115 1.0115 0.9977 0.9977 -0.0138 Base Case A 


636640 LOUISA 3 345.0 635 0.9600 1.0500 1.0202 1.0202 1.0056 1.0056 -0.0146 Base Case A 


636645 SUB T  3 345.0 635 0.9600 1.0500 1.0124 1.0124 0.9968 0.9968 -0.0156 Base Case A 


640065 AXTELL 3 345.0 640 0.9500 1.0500 0.9682 0.9682 0.9580 0.9580 -0.0102 Base Case A 


652571 GR ISLD3 345.0 640 0.9500 1.0500 0.9755 0.9755 0.9661 0.9661 -0.0094 Base Case A 


699244 ARP 345 345.0 694 0.9500 1.0500 0.9707 0.9707 0.9973 0.9973 0.0266 Base Case A 


699449 ARROWHD 345.0 696 0.9500 1.0500 1.0215 1.0215 1.0118 1.0118 -0.0097 Base Case A 


699450 ST LAKE 345.0 696 0.9500 1.0500 1.0152 1.0152 1.0166 1.0166 0.0014 Base Case A 


699451 STL IND 345.0 696 0.9500 1.0500 1.0152 1.0152 1.0166 1.0166 0.0014 Base Case A 


699785 ROCKY RN 345.0 696 0.9500 1.0500 0.9826 0.9826 0.9974 0.9974 0.0148 Base Case A 


608614 98L TAP4 230.0 608 1.0000 1.0500 1.0052 1.0052 0.9963 0.9963 -0.0089 Base Case A 


608615 ARROWHD4 230.0 608 1.0000 1.0500 1.0053 1.0053 0.9963 0.9963 -0.0090 Base Case A 


608616 HILLTOP4 230.0 608 1.0000 1.0500 1.0049 1.0049 0.9964 0.9964 -0.0085 Base Case A 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 1.0080 1.0080 0.9986 0.9986 -0.0094 Base Case A 


640126 E.COL. 4 230.0 640 0.9500 1.0500 0.9761 0.9761 0.9671 0.9671 -0.0090 Base Case A 


640131 COLMB.W4 230.0 640 0.9500 1.0500 0.9780 0.9780 0.9692 0.9692 -0.0088 Base Case A 


640133 COLMBUS4 230.0 640 0.9500 1.0500 0.9785 0.9785 0.9699 0.9699 -0.0086 Base Case A 


640200 GR ISLD4 230.0 640 0.9500 1.0500 0.9760 0.9760 0.9648 0.9648 -0.0112 Base Case A 


640214 HASTING4 230.0 640 0.9500 1.0500 0.9762 0.9762 0.9579 0.9579 -0.0183 Base Case A 


640330 RIVERDL4 230.0 640 0.9500 1.0500 0.9743 0.9743 0.9615 0.9615 -0.0128 Base Case A 


699448 AWHD PST 230.0 696 0.9500 1.0500 1.0065 1.0065 0.9960 0.9960 -0.0105 Base Case A 
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Table C-8: Major Bus Voltage Comparisons in 2022 Shoulder Peak Study Case with MRS (ATC 
Transmission Solutions and Shunt Capacitor Additions) 


Benchmark 


Case 


Post-DPP Case 


with ATC 


Solutions & 


addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


270828 NELSO; B 345.0 222 0.9500 1.0500 0.9947 0.9947 0.9760 0.9760 -0.0187 Base Case A 


270890 H471 ; 345.0 222 0.9500 1.0500 0.9955 0.9955 0.9753 0.9753 -0.0202 Base Case A 


270932 WALTO; B 345.0 222 0.9500 1.0500 0.9872 0.9872 0.9681 0.9681 -0.0191 Base Case A 


601002 ADAMS  3 345.0 600 0.9500 1.0500 0.9619 0.9619 0.9634 0.9634 0.0015 Base Case A 


601028 EAU CL 3 345.0 600 0.9500 1.0500 0.9716 0.9716 0.9861 0.9861 0.0145 Base Case A 


601044 BRIGGS RD 3 345.0 600 0.9500 1.0500 0.9654 0.9654 0.9618 0.9618 -0.0036 Base Case A 


615306 GRE-PL VLLY3 345.0 600 0.9500 1.0500 0.9807 0.9807 0.9785 0.9785 -0.0022 Base Case A 


631139 HAZLTON3 345.0 627 0.9500 1.0500 0.9348 0.9348 0.9326 0.9326 -0.0022 Base Case A 


631140 SALEM  3 345.0 627 0.9500 1.0500 0.9533 0.9533 0.9450 0.9450 -0.0083 Base Case A 


631141 ROCK CK3 345.0 627 0.9500 1.0500 1.0104 1.0104 0.9880 0.9880 -0.0224 Base Case A 


631142 ARNOLD 3 345.0 627 0.9500 1.0500 0.9740 0.9740 0.9648 0.9648 -0.0092 Base Case A 


631144 MITCHLCO3 345.0 627 0.9500 1.0500 0.9576 0.9576 0.9613 0.9613 0.0037 Base Case A 


631148 MORGANV3 345.0 627 0.9500 1.0500 0.9834 0.9834 0.9707 0.9707 -0.0127 Base Case A 


631191 DBQCOUNTY3 345.0 627 0.9500 1.0500 0.9403 0.9403 0.9359 0.9359 -0.0044 Base Case A 


631198 LIMECREEK3 345.0 627 0.9500 1.0500 0.9419 0.9419 0.9345 0.9345 -0.0074 Base Case A 


631199 EMERY3 345.0 627 0.9500 1.0500 0.9314 0.9314 0.9264 0.9264 -0.0050 Base Case A 


635730 MNTZUMA3 345.0 635 0.9600 1.0500 1.0020 1.0020 0.9802 0.9802 -0.0218 Base Case A 


636199 BLKHAWK3 345.0 635 0.9600 1.0500 0.9344 0.9344 0.9257 0.9257 -0.0087 Base Case A 


636400 HILLS  3 345.0 635 0.9600 1.0500 1.0032 1.0032 0.9824 0.9824 -0.0208 Base Case A 


636420 TIFFIN 3 345.0 635 0.9600 1.0500 0.9944 0.9944 0.9762 0.9762 -0.0182 Base Case A 


636605 MECCORD3 345.0 635 0.9600 1.0500 1.0149 1.0149 0.9913 0.9913 -0.0236 Base Case A 


636610 SUB 91 3 345.0 635 0.9600 1.0500 1.0131 1.0131 0.9877 0.9877 -0.0254 Base Case A 


636615 SB 56  3 345.0 635 0.9600 1.0500 1.0106 1.0106 0.9845 0.9845 -0.0261 Base Case A 


636620 WALCOTT3 345.0 635 0.9600 1.0500 1.0092 1.0092 0.9836 0.9836 -0.0256 Base Case A 


636625 IPSCO  3 345.0 635 0.9600 1.0500 1.0077 1.0077 0.9820 0.9820 -0.0257 Base Case A 


636630 SUB 92 3 345.0 635 0.9600 1.0500 1.0110 1.0110 0.9878 0.9878 -0.0232 Base Case A 


693863 EDEN 345 345.0 694 0.9500 1.0500 0.9774 0.9774 0.9633 0.9633 -0.0141 Base Case A 


699244 ARP 345 345.0 694 0.9500 1.0500 0.9812 0.9812 0.9901 0.9901 0.0089 Base Case A 
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Benchmark 


Case 


Post-DPP Case 


with ATC 


Solutions & 


addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


608614 98L TAP4 230.0 608 1.0000 1.0500 0.9860 0.9860 0.9825 0.9825 -0.0035 Base Case A 


608615 ARROWHD4 230.0 608 1.0000 1.0500 0.9860 0.9860 0.9824 0.9824 -0.0036 Base Case A 


608616 HILLTOP4 230.0 608 1.0000 1.0500 0.9857 0.9857 0.9827 0.9827 -0.0030 Base Case A 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 0.9927 0.9927 0.9909 0.9909 -0.0018 Base Case A 


699448 AWHD PST 230.0 696 0.9500 1.0500 0.9859 0.9859 0.9817 0.9817 -0.0042 Base Case A 
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Appendix 


D 
2015 Contingency Analysis Results 


D.1 2015 Shoulder Peak Worst Violations 


Table D-1: 2015 SUOP System Intact Thermal Violations  


Table D-2: 2015 SUOP System Intact Voltage Violations 


Table D-3: 2015 SUOP Category B Thermal Worst Violations 


Table D-4: 2015 SUOP Category B Voltage Worst Violations 


 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 17.7 44.3 48.3 120.8 **      Base Case      ** Base Case A 0.00201 -0.00831 -0.00651 -0.00044 0.00091 0.73092 0.00604 0.00158 -0.00217 0.00303 -0.00924 0.00095 -0.00082 -0.00554 0.00406 0.00093 0.00173 0.00158 0.00093 -0.00163 0.00087 -0.00336 -0.00130 -0.00481 0.00146 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
613210 OWATANA1    69.0 
630116 PRAT T 8    69.0  1 45.0 27.6 61.4 45.7 101.6 **      Base Case      ** Base Case A 0.00495 -0.02147 -0.03441 -0.00261 -0.00174 -0.09156 0.00416 0.00410 -0.00690 0.00413 -0.01209 -0.00101 -0.00064 -0.00063 0.00207 -0.00062 0.00395 -0.00212 -0.00062 -0.00502 -0.00113 -0.00307 -0.00317 -0.00114 0.00552 G681, G681,  
629990 ELLENDALE5  69.0 
630131 STELCTR8    69.0  1 45.0 29.6 65.9 47.6 105.8 **      Base Case      ** Base Case A -0.00495 0.02147 0.03441 0.00261 0.00174 0.09156 -0.00416 -0.00410 0.00690 -0.00413 0.01209 0.00101 0.00064 0.00063 -0.00207 0.00062 -0.00395 0.00212 0.00062 0.00502 0.00113 0.00307 0.00317 0.00114 -0.00552 G681, G681,  
630116 PRAT T 8    69.0 
630131 STELCTR8    69.0  1 45.0 28.9 64.2 46.9 104.3 **      Base Case      ** Base Case A 0.00495 -0.02147 -0.03441 -0.00261 -0.00174 -0.09156 0.00416 0.00410 -0.00690 0.00413 -0.01209 -0.00101 -0.00064 -0.00063 0.00207 -0.00062 0.00395 -0.00212 -0.00062 -0.00502 -0.00113 -0.00307 -0.00317 -0.00114 0.00552 G681, G681,  
631077 PERRY  5     161 
631196 KARMA 5      161  1 167 140.5 84.1 168.9 101.1


**      Base Case      
** Base Case A -0.00570 -0.00165 -0.00265 -0.02191 0.00767 -0.00324 -0.00738 -0.00553 0.00061 -0.00742 -0.00065 -0.35231 0.00914 -0.00081 -0.01085 0.01585 -0.00584 -0.02097 0.01585 0.00341 -0.41056 0.00381 0.00666 -0.00042 -0.00495 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631100 LIBERTY5     161 
631101 DUNDEE 5     161  1 167 142.4 85.3 169.6 101.5


**      Base Case      
** Base Case A -0.00796 -0.02024 -0.01508 -0.01837 -0.01187 -0.01450 -0.00916 -0.00734 -0.02713 -0.00851 -0.01525 -0.01072 0.00189 -0.01411 -0.00886 -0.00863 -0.00750 -0.01292 -0.00863 -0.02531 -0.01112 -0.05944 -0.02728 -0.00794 -0.00783 H008, H008,  


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 116.3 69.6 264.4 158.3


**      Base Case      
** Base Case A -0.01442 0.06737 -0.73323 0.00527 -0.00322 -0.02732 -0.03792 -0.01137 0.01958 -0.01999 0.05925 -0.00418 0.00554 0.03278 -0.02480 -0.00442 -0.01217 -0.00681 -0.00442 0.01454 -0.00364 0.02053 0.01067 0.02345 -0.01153 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


681523 GENOA  5     161 
681528 HARMONY5     161  1 223 169.7 76.1 231.6 103.9


**      Base Case      
** Base Case A -0.00347 -0.03584 -0.03611 -0.00736 -0.00684 -0.03189 -0.00637 -0.00264 -0.01533 -0.00465 -0.06119 -0.00523 0.00096 -0.01987 -0.00542 -0.00411 -0.00293 -0.00828 -0.00411 -0.01187 -0.00541 -0.01895 -0.00826 -0.07029 -0.00303 J026, J112, J026, J112,  


681532 WABACO 5     161 
681537 ROCHSTR5     161  1 201 146.9 73.1 221.3 110.1


**      Base Case      
** Base Case A -0.00888 -0.03184 -0.03678 -0.01128 -0.01122 -0.03416 -0.01548 -0.00540 -0.01635 -0.01218 -0.04766 -0.00997 -0.00393 -0.05780 -0.01195 -0.00895 -0.00635 -0.01259 -0.00895 -0.01402 -0.01010 -0.00169 -0.01190 0.19384 -0.00790 J182, J182,  


GIP With 
Impact-6 GIP With Impact


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%) GIP With Impact-1 GIP With Impact-2


GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


GIP With 
Impact-5


Table D-1: 2015 SUOP System Intact Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff







Vcont Vbase Vcont Vbase
300094 5LOCUST 161.0 330 0.9500 1.0500 0.9518 0.9518 0.9396 0.9396 -0.0122 **      Base Case      ** Base Case A
601044 BRIGGS RD 3 345.0 600 0.9500 1.0500 0.9967 0.9967 0.9454 0.9454 -0.0513 **      Base Case      ** Base Case A
608554 AWHD1JCT 115.0 608 1.0000 1.0500 1.0123 1.0123 1.0000 1.0000 -0.0123 **      Base Case      ** Base Case A
608614 98L TAP4 230.0 608 1.0000 1.0500 1.0088 1.0088 0.9943 0.9943 -0.0145 **      Base Case      ** Base Case A
608615 ARROWHD4 230.0 608 1.0000 1.0500 1.0089 1.0089 0.9942 0.9942 -0.0147 **      Base Case      ** Base Case A
608616 HILLTOP4 230.0 608 1.0000 1.0500 1.0085 1.0085 0.9943 0.9943 -0.0142 **      Base Case      ** Base Case A
608672 HILLTOP7 115.0 608 1.0000 1.0500 1.0112 1.0112 0.9987 0.9987 -0.0125 **      Base Case      ** Base Case A
608673 ARROWHD7 115.0 608 1.0000 1.0500 1.0113 1.0113 0.9984 0.9984 -0.0129 **      Base Case      ** Base Case A
608674 HANESRD7 115.0 608 1.0000 1.0500 1.0081 1.0081 0.9958 0.9958 -0.0123 **      Base Case      ** Base Case A
608675 RIDGEVW7 115.0 608 1.0000 1.0500 1.0095 1.0095 0.9975 0.9975 -0.0120 **      Base Case      ** Base Case A
608676 HIBBARD7 115.0 608 1.0000 1.0500 1.0115 1.0115 0.9994 0.9994 -0.0121 **      Base Case      ** Base Case A
608681 LSPI   7 115.0 608 1.0000 1.0500 1.0113 1.0113 0.9991 0.9991 -0.0122 **      Base Case      ** Base Case A
608685 AIRPK  7 115.0 608 1.0000 1.0500 1.0083 1.0083 0.9961 0.9961 -0.0122 **      Base Case      ** Base Case A
608686 15TH AV7 115.0 608 1.0000 1.0500 1.0096 1.0096 0.9969 0.9969 -0.0127 **      Base Case      ** Base Case A
608687 MIDWAY 7 115.0 608 1.0000 1.0500 1.0111 1.0111 0.9982 0.9982 -0.0129 **      Base Case      ** Base Case A
615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 1.0105 1.0105 0.9989 0.9989 -0.0116 **      Base Case      ** Base Case A
630249 WINDSOR8 69.0 627 0.9500 1.0500 0.9720 0.9720 0.9496 0.9496 -0.0224 **      Base Case      ** Base Case A
636201 BLKHWK 8 69.0 635 0.9500 1.0500 0.9626 0.9626 0.9422 0.9422 -0.0204 **      Base Case      ** Base Case A
636203 LUNDQST5 161.0 635 1.0000 1.0500 0.9716 0.9716 0.9533 0.9533 -0.0183 **      Base Case      ** Base Case A
636245 CLRKSVL8 69.0 635 0.9500 1.0500 0.9616 0.9616 0.9456 0.9456 -0.0160 **      Base Case      ** Base Case A


636267 WIDA   8 69.0 635 0.9500 1.0500 0.9617 0.9617 0.9414 0.9414 -0.0203 **      Base Case      ** Base Case A
636268 DEWAR  8 69.0 635 0.9500 1.0500 0.9533 0.9533 0.9326 0.9326 -0.0207 **      Base Case      ** Base Case A
636269 JESUP  8 69.0 635 0.9500 1.0500 0.9407 0.9407 0.9198 0.9198 -0.0209 **      Base Case      ** Base Case A
636280 WAVRLYJ8 69.0 635 0.9500 1.0500 0.9540 0.9540 0.9353 0.9353 -0.0187 **      Base Case      ** Base Case A
636281 DENVER 8 69.0 635 0.9500 1.0500 0.9568 0.9568 0.9366 0.9366 -0.0202 **      Base Case      ** Base Case A
636282 JANVLL 8 69.0 635 0.9500 1.0500 0.9504 0.9504 0.9308 0.9308 -0.0196 **      Base Case      ** Base Case A
636283 PLNFDJT8 69.0 635 0.9500 1.0500 0.9648 0.9648 0.9475 0.9475 -0.0173 **      Base Case      ** Base Case A
636656 SB 47  5 161.0 635 1.0000 1.0500 1.0125 1.0125 0.9848 0.9848 -0.0277 **      Base Case      ** Base Case A
636677 SB 53  5 161.0 635 1.0000 1.0500 1.0116 1.0116 0.9852 0.9852 -0.0264 **      Base Case      ** Base Case A
638032 GT SUB 8 69.0 635 0.9500 1.0500 0.9683 0.9683 0.9486 0.9486 -0.0197 **      Base Case      ** Base Case A
638033 UNI GEN8 69.0 635 0.9500 1.0500 0.9682 0.9682 0.9484 0.9484 -0.0198 **      Base Case      ** Base Case A
638035 GREENHL8 69.0 635 0.9500 1.0500 0.9674 0.9674 0.9475 0.9475 -0.0199 **      Base Case      ** Base Case A
638036 STRTR P8 69.0 635 0.9500 1.0500 0.9658 0.9658 0.9459 0.9459 -0.0199 **      Base Case      ** Base Case A
638037 STRTRSW8 69.0 635 0.9500 1.0500 0.9660 0.9660 0.9461 0.9461 -0.0199 **      Base Case      ** Base Case A
638080 WAVRLYN 69.0 635 0.9500 1.0500 0.9481 0.9481 0.9291 0.9291 -0.0190 **      Base Case      ** Base Case A
638081 WAVRLYW8 69.0 635 0.9500 1.0500 0.9456 0.9456 0.9264 0.9264 -0.0192 **      Base Case      ** Base Case A
638082 WAVRLYS8 69.0 635 0.9500 1.0500 0.9446 0.9446 0.9252 0.9252 -0.0194 **      Base Case      ** Base Case A


Study Case


Delta Contingency Label


Table D-2: 2015 SUOP System Intact Voltage Violations


Bus Area Vlow Vhi Contingency Type


Case







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 
630120 ALDEN J8    69.0  1 40 0.1 0.3 43.2 108.1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681-Outlet-2 G681, G681, G681 G681-Outlet-2


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 31.5 78.8 76.4 191.0 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00374 -0.01638 0.08167 -0.00107 0.00130 0.72751 0.01061 0.00295 -0.00451 0.00544 -0.01633 0.00145 -0.00148 -0.00947 0.00704 0.00146 0.00319 0.00240 0.00146 -0.00338 0.00131 -0.00585 -0.00258 -0.00773 0.00285 G681, 


G870, 
G681, G870 G681-Outlet-1


G681, G870, G681, G870 G681-
Outlet-1


347000 4E.QUINCY    138 
347193 4HAMLTNAM    138  1 98 73.2 74.7 108.4 110.7 MCNE-NIOT-1


4MACOMBNE    138 - 4NIOTA       138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


347193 4HAMLTNAM    138 
347195 2HAMLTNAM   69.0  1 96 75.5 78.6 111.4 116.1 NIOTA


5NIOTA       161 - 4NIOTA       138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


601002 ADAMS  3     345 
631046 ADAMS  5     161 
605739 ADAMS1 9    13.8 9 345 380.4 110.3 474.3 137.5


601002 ADAMS  3     345 615306 
GRE-PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B -0.05580 -0.13065 -0.15922 0.01931 -0.00402 -0.14988 -0.05708 -0.04769 -0.00448 -0.05174 -0.27465 0.00361 0.04252 -0.11621 -0.03923 0.00602 -0.04658 -0.01547 0.00602 0.01298 0.00437 0.05429 0.03862 -0.10737 -0.05957 J026, J026,  


605071 FARM TP8    69.0 
619442 GRE-MUNSNTP869.0  1 52.8 33 62.5 62.2 117.8


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B -0.03704 0.00102 0.00113 -0.00050 -0.00135 0.00088 -0.00110 -0.00294 0.00002 -0.00852 0.00222 -0.00137 0.00042 0.00286 -0.00497 -0.00133 -0.00392 -0.00159 -0.00133 -0.00003 -0.00131 0.00154 0.00007 0.00311 -0.24756 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 36.7 76.8 65.6 137.3


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03704 -0.00102 -0.00113 0.00050 0.00135 -0.00088 0.00110 0.00294 -0.00002 0.00852 -0.00222 0.00137 -0.00042 -0.00286 0.00497 0.00133 0.00392 0.00159 0.00133 0.00003 0.00131 -0.00154 -0.00007 -0.00311 0.24756 H048_H058, 


H048_H058
, 


H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


613210 OWATANA1    69.0 
630116 PRAT T 8    69.0  1 45 32.4 72.0 55.6 123.6


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00508 -0.02777 -0.04868 -0.00333 -0.00258 -0.08680 0.00351 0.00423 -0.00874 0.00398 -0.01068 -0.00160 -0.00056 0.00364 0.00152 -0.00109 0.00402 -0.00321 -0.00109 -0.00628 -0.00174 -0.00254 -0.00378 0.00014 0.00581 G870, G870,  


619440 GRE-ROSCOTP869.0 
619442 GRE-MUNSNTP869.0  1 58.3 34.8 59.7 63.8 109.4


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03704 -0.00102 -0.00113 0.00050 0.00135 -0.00088 0.00110 0.00294 -0.00002 0.00852 -0.00222 0.00137 -0.00042 -0.00286 0.00497 0.00133 0.00392 0.00159 0.00133 0.00003 0.00131 -0.00154 -0.00007 -0.00311 0.24756 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


629990 ELLENDALE5  69.0 
630131 STELCTR8    69.0  1 45 34.4 76.4 57.5 127.7


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B -0.00508 0.02777 0.04868 0.00333 0.00258 0.08680 -0.00351 -0.00423 0.00874 -0.00398 0.01068 0.00160 0.00056 -0.00364 -0.00152 0.00109 -0.00402 0.00321 0.00109 0.00628 0.00174 0.00254 0.00378 -0.00014 -0.00581 G870, G870,  


630013 VIELE  8    69.0 
630668 CRYTCHJ8    69.0  1 72 53.2 73.9 79.5 110.4


344290 5CARBID T    161 631084 
VIELE  5     161 1


5CARBID T    161 - VIELE  5     161 1
B 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331 J097, J097,  


630013 VIELE  8    69.0 
631084 VIELE  5     161  1 84 68.5 81.5 98.5 117.2


344290 5CARBID T    161 631084 
VIELE  5     161 1


5CARBID T    161 - VIELE  5     161 1
B -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264 J097, J097,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 39.9 110.8 69.7 193.5 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00151 -0.00818 -0.00265 -0.02535 -0.01069 -0.00276 -0.00259 -0.00176 -0.03275 -0.00234 0.00022 -0.00995 0.00262 0.00179 -0.00387 -0.00643 -0.00196 -0.01175 -0.00643 -0.06832 -0.01063 0.01207 -0.03127 0.00165 -0.00105 H021, H021,  


630052 NEWPORT8    69.0 
630554 MEDIAPLS    69.0  1 36 21.3 59.2 44.3 123.2 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00164 0.00263 0.00253 0.00153 0.00070 0.00241 0.00156 0.00139 0.00241 0.00147 0.00297 0.00031 0.10276 0.00293 0.00106 0.00003 0.00134 0.00097 0.00003 0.00235 0.00043 0.00444 0.00270 0.00282 0.00179 J097, J097, J097, J097, 


630052 NEWPORT8    69.0 
630558 WAPELLO     69.0  1 36 19.3 53.6 38.0 105.6 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00117 0.00187 0.00180 0.00110 0.00051 0.00172 0.00112 0.00100 0.00172 0.00105 0.00212 0.00024 0.07282 0.00209 0.00076 0.00004 0.00096 0.00070 0.00004 0.00168 0.00032 0.00316 0.00193 0.00201 0.00128 J097, J097, J097, J097, 


630052 NEWPORT8    69.0 
631114 NEWPORT5     161  1 60 38 63.3 94.5 157.5 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B -0.00084 -0.00167 -0.00171 0.00029 0.00095 -0.00157 -0.00065 -0.00058 -0.00106 -0.00057 -0.00226 0.00149 -0.27343 -0.00227 0.00000 0.00170 -0.00049 0.00050 0.00170 -0.00080 0.00138 -0.00381 -0.00106 -0.00229 -0.00104 J097, J097, J097, J097,  
630104 WALTERS8    69.0 
630120 ALDEN J8    69.0  1 40 1.2 3.1 42.1 105.2 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681, G681, G681 


630116 PRAT T 8    69.0 
630131 STELCTR8    69.0  1 45 33.7 74.9 56.8 126.2


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00508 -0.02777 -0.04868 -0.00333 -0.00258 -0.08680 0.00351 0.00423 -0.00874 0.00398 -0.01068 -0.00160 -0.00056 0.00364 0.00152 -0.00109 0.00402 -0.00321 -0.00109 -0.00628 -0.00174 -0.00254 -0.00378 0.00014 0.00581 G870, G870,  


630139 ADAMS  8    69.0 
680379 MCNEIL_W    69.0  1 45 21.2 47.1 47.6 105.8


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B -0.00104 -0.02402 -0.04519 -0.00234 -0.00326 -0.06623 -0.00393 -0.00082 -0.00607 -0.00198 0.01016 -0.00232 0.00059 0.00446 -0.00311 -0.00188 -0.00100 -0.00429 -0.00188 -0.00391 -0.00235 0.00778 -0.00155 0.02908 -0.00053 G870, G870,  


630341 IAFINDP8    69.0 
631029 IAFINDP5     161  1 100 64.2 64.2 101.2 101.2 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00482 0.02467 0.01255 -0.02701 0.00828 0.01255 0.00572 0.00431 -0.32632 0.00497 0.00967 -0.00283 -0.00297 0.00624 0.00494 -0.00095 0.00430 0.01191 -0.00095 -0.16967 -0.00336 0.00187 -0.04870 0.00596 0.00485 G947, G947, H021, G947 G947, G947, H021, G947 


631004 M-TOWN 7     115 
631081 M-TOWN 5     161  1 213 149.1 70.0 229.1 107.6 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00499 -0.01164 -0.00415 -0.10928 -0.02733 -0.00439 -0.00746 -0.00582 -0.04646 -0.00719 0.00146 -0.03601 0.00722 0.00377 -0.01137 -0.02280 -0.00640 -0.02783 -0.02280 -0.09703 -0.03863 0.01762 -0.16675 0.00339 -0.00371 H009 H009 


631008 WELSBRG5     161 
656301 WELSBRG G   69.0  1 100 66.3 66.3 116.8 116.8 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00164 0.01398 0.00613 -0.01733 0.00513 0.00613 0.00223 0.00139 0.09189 0.00181 0.00400 -0.00278 -0.00281 0.00212 0.00194 -0.00102 0.00141 0.00675 -0.00102 0.28684 -0.00318 -0.00114 -0.03282 0.00146 0.00161 H021, H021, H021 H021-Outlet-3 H021, H021, H021 H021-Outlet-3


631037 MPWSPLIT     161 
631114 NEWPORT5     161  1 175 2.5 1.4 195.8 111.9


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097, J097,  


631045 WNBAGOS5     161 
631180 FREEBORN5    161  1 167 5.5 3.3 210.4 126.0


631127 HAYWD#15     161 631180 
FREEBORN5    161 1


HAYWD#15     161 - FREEBORN5    161 1
B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870-Outlet-1 G870, G870,  G870-Outlet-1


631071 SCRANTN5     161 
631072 GU CTR 5     161  1 112 80 71.4 116.2 103.7 ITCM-B101-SW


PERRY  5     161 - KARMA 5      161 1
PERRY  5     161 - BITRSWT5     161 1
PERRY  9    34.5 - PERRY  5     161 1
PERRY  9    34.5 - PERRY  5     161 2


B 0.00014 0.00503 0.00270 0.03861 0.00467 0.00268 0.00100 -0.00047 0.00993 0.00012 0.00224 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00220 0.01244 0.00128 0.00029 J092, H096, J092-Outlet-1 J092, H096,  J092-Outlet-1
631077 PERRY  5     161 
631196 KARMA 5      161  1 167 174 104.2 212.7 127.4 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00803 -0.00580 -0.00554 -0.02149 -0.01852 -0.00567 -0.01052 -0.00756 -0.00546 -0.01016 -0.00273 -0.35005 0.01141 -0.00249 -0.01420 0.02118 -0.00791 -0.03225 0.02118 0.00064 -0.40821 0.00329 0.00697 -0.00200 -0.00715 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 146.5 87.7 185.4 111.0 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00803 0.00580 0.00554 0.02149 0.01852 0.00567 0.01052 0.00756 0.00546 0.01016 0.00273 0.35005 -0.01141 0.00249 0.01420 -0.02118 0.00791 0.03225 -0.02118 -0.00064 0.40821 -0.00329 -0.00697 0.00200 0.00715 J092, H096, J092, H096,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 169.3 61.3 290.4 105.2


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00364 0.00212 -0.00377 0.13468 0.04136 -0.00333 0.00732 0.00561 0.05041 0.00737 -0.01258 0.05258 -0.00411 -0.01388 0.01478 0.03911 0.00662 0.03824 0.03911 0.13571 0.05583 -0.04985 0.32802 -0.01371 0.00136 H009, H009,  


631084 VIELE  5     161 
631108 DENMARK5     161  1 220 150.6 68.5 231.4 105.2 BURL-NIOT-1


5NIOTA       161 - BRLGTN 5     161 1
B -0.00875 -0.01214 -0.01097 -0.01625 -0.01310 -0.01091 -0.00935 -0.00817 -0.01440 -0.00898 -0.01118 -0.01346 -0.26472 -0.01075 -0.00910 -0.01190 -0.00822 -0.01217 -0.01190 -0.01579 -0.01381 -0.01381 -0.01700 -0.00987 -0.00878 J097, J097, J097, J097,  


631123 ADAMS_S5     161 
681527 BVR CRK5     161  1 264 212.1 80.3 311.0 117.8 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.02095 0.09264 0.10465 0.00476 0.01175 0.09323 0.02564 0.01786 0.01775 0.02162 0.20185 0.00797 -0.00803 0.05727 0.01969 0.00637 0.01798 0.01645 0.00637 0.00915 0.00791 -0.07655 -0.00109 -0.07878 0.02120 J026, J026,  


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 153.4 91.9 304.8 182.5 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B -0.00919 0.06606 -0.73731 0.00271 -0.00783 0.02439 -0.06764 -0.00781 0.01746 -0.01686 0.06150 -0.00825 0.00535 0.03766 -0.03165 -0.00817 -0.00914 -0.01263 -0.00817 0.01262 -0.00766 0.02255 0.00929 0.02912 -0.00460 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2
635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 846.1 88.5 975.8 102.1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B -0.03026 0.00720 -0.00699 0.06516 0.05249 -0.00746 -0.03085 -0.03630 0.03298 -0.03399 -0.00291 0.06657 0.01586 -0.00713 -0.04201 0.62533 -0.03807 0.01985 0.62533 0.04332 0.06848 0.01114 0.04845 -0.00732 -0.02697 J191, R65, J191_R65 J191, R65, J191_R65 


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 287.7 89.3 367.8 114.2


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B -0.01046 -0.03742 -0.01882 -0.03117 -0.03664 -0.01877 -0.01378 -0.01011 -0.20695 -0.01246 -0.01110 -0.02035 0.01266 -0.00921 -0.01555 -0.01449 -0.01058 -0.04244 -0.01449 -0.10393 -0.02133 0.05676 -0.00574 0.00089 -0.00955 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 292 88.0 372.3 112.1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.01046 0.03742 0.01882 0.03117 0.03664 0.01877 0.01378 0.01011 0.20695 0.01246 0.01110 0.02035 -0.01266 0.00921 0.01555 0.01449 0.01058 0.04244 0.01449 0.10393 0.02133 -0.05676 0.00574 -0.00089 0.00955 G947, G947,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 40.9 99.8 70.7 172.5 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00151 0.00818 0.00265 0.02535 0.01069 0.00276 0.00259 0.00176 0.03275 0.00234 -0.00022 0.00995 -0.00262 -0.00179 0.00387 0.00643 0.00196 0.01175 0.00643 0.06832 0.01063 -0.01207 0.03127 -0.00165 0.00105 H021, H021,  


680297 LELAND      69.0 
680301 T FC        69.0  1 25 35.1 140.4 44.1 176.5 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B -0.00442 0.02954 -0.07273 0.00343 0.00104 -0.03380 -0.01023 -0.00344 0.01017 -0.00561 0.01153 0.00023 0.00192 0.00500 -0.00629 -0.00010 -0.00359 0.00042 -0.00010 0.00741 0.00043 0.00554 0.00489 0.00508 -0.00384 G870, G870 G870, G870 


GIP With 
Impact-6 GIP With Impact


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%) GIP With Impact-1 GIP With Impact-2


GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


GIP With 
Impact-5


Table D-3: 2015 SUOP Category B Thermal Worst Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff







Vcont Vbase Vcont Vbase
6058 G746_TAP 161.0 680 0.9000 1.1000 1.0000 1.0117 0.8305 1.0016 -0.1695 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
6059 G746 161.0 680 0.9000 1.1000 1.0113 1.0176 0.8424 1.0121 -0.1689 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
10399 J182_SUB 161.0 615 0.9200 1.1000 0.9803 0.9993 0.9058 1.0055 -0.0745 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
11058 G947_HV 161.0 627 0.9300 1.0500 0.9627 0.9884 0.9041 0.9997 -0.0586 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


600129 HOLCOMB G 6.9 600 0.9500 1.0500 1.0132 1.0191 0.9481 1.0182 -0.0651 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601002 ADAMS  3 345.0 600 0.9000 1.0500 0.9368 0.9658 0.8458 0.9680 -0.0910 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601003 PR ISLD3 345.0 600 0.9890 1.0500 1.0050 1.0058 0.9716 0.9966 -0.0334 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601028 EAU CL 3 345.0 600 0.9000 1.0500 0.9166 0.9677 0.8743 0.9672 -0.0423 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
601039 NROC 3 345.0 600 0.9000 1.0500 0.9880 0.9988 0.8959 0.9759 -0.0921 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601043 BRIGGS RD 5 161.0 600 0.9000 1.0500 1.0017 1.0126 0.8173 1.0221 -0.1844 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.9836 0.9967 0.7471 0.9453 -0.2365 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602017 ST LAKE5 161.0 600 0.9000 1.0500 0.9178 1.0126 0.7959 1.0046 -0.1219 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602018 FRMSINN5 161.0 600 0.9000 1.0500 0.9232 1.0094 0.8039 1.0034 -0.1193 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602019 GINGLES5 161.0 600 0.9000 1.0500 0.9283 0.9811 0.8256 0.9824 -0.1027 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602020 COULEE 5 161.0 600 0.9000 1.0500 0.9858 1.0088 0.8066 1.0151 -0.1792 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602022 JACKSON5 161.0 600 0.9000 1.0500 1.0071 1.0097 0.8633 1.0135 -0.1438 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602023 LACROSS5 161.0 600 0.9000 1.0500 0.9835 1.0081 0.8039 1.0178 -0.1796 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602024 MRSHLND5 161.0 600 0.9000 1.0500 1.0173 1.0237 0.8513 1.0291 -0.1660 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602025 MONROCO5 161.0 600 0.9000 1.0500 0.9326 0.9963 0.7652 1.0096 -0.1674 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602026 MAYFAIR5 161.0 600 0.9000 1.0500 0.9878 1.0081 0.8066 1.0181 -0.1812 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602029 TREMVAL5 161.0 600 0.9000 1.0500 1.0096 1.0115 0.8598 1.0151 -0.1498 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602047 NCENTRL5 161.0 600 0.9000 1.0500 0.9258 1.0117 0.8060 1.0065 -0.1198 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602049 LACROSSECAP5 161.0 600 0.9000 1.0500 0.9836 1.0082 0.8040 1.0179 -0.1796 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603140 INOPUMP7 115.0 600 0.9000 1.0500 0.9898 1.0376 0.8969 1.0411 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603141 IRONRIV7 115.0 600 0.9000 1.0500 0.9764 1.0310 0.8816 1.0318 -0.0948 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603142 BAYFRNT7 115.0 600 0.9000 1.0500 0.9871 1.0352 0.8927 1.0403 -0.0944 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603175 GINGLES7 115.0 600 0.9000 1.0500 0.9888 1.0369 0.8951 1.0409 -0.0937 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605023 GINGLES8 69.0 600 0.9000 1.0500 0.9958 1.0452 0.8969 1.0485 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605025 STONELK8 69.0 600 0.9000 1.0500 0.9785 1.0264 0.8606 1.0317 -0.1179 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605026 FRMRSIN8 69.0 600 0.9000 1.0500 0.9595 1.0222 0.8413 1.0232 -0.1182 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605062 LKCRYST8 69.0 600 0.9500 1.0500 0.9749 1.0135 0.9493 1.0103 -0.0256
601004 WILMART3     345 601033 
FIELD_N3     345 1 WILMART3     345 - FIELD_N3     345 1 B


605134 E WINON8 69.0 600 0.9000 1.0500 1.0107 1.0175 0.8405 1.0205 -0.1702 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605135 WINONA 8 69.0 600 0.9000 1.0500 1.0118 1.0186 0.8407 1.0216 -0.1711 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605136 GOODV2 8 69.0 600 0.9000 1.0500 1.0104 1.0174 0.8377 1.0204 -0.1727 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605137 GOODV1 8 69.0 600 0.9000 1.0500 1.0062 1.0131 0.8340 1.0161 -0.1722 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605186 LACRSNT8 69.0 680 0.9000 1.1000 1.0071 1.0237 0.8257 1.0229 -0.1814 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.9271 0.9593 0.8979 0.9599 -0.0292 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605285 WIN TAP8 69.0 600 0.9000 1.0500 1.0107 1.0176 0.8407 1.0206 -0.1700 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605286 GARDENV8 69.0 600 0.9000 1.0500 0.9967 1.0010 0.8988 1.0066 -0.0979 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605287 VIROQUA8 69.0 600 0.9000 1.0500 1.0062 1.0185 0.8873 1.0111 -0.1189 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605288 NSPGENO8 69.0 680 0.9000 1.1000 1.0050 1.0209 0.8879 1.0059 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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605289 T CASH 8 69.0 600 0.9000 1.0500 1.0232 1.0272 0.8985 1.0232 -0.1247 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605290 CASHTON8 69.0 600 0.9000 1.0500 1.0241 1.0280 0.8992 1.0243 -0.1249 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605294 ROCKLND8 69.0 600 0.9000 1.0500 1.0163 1.0270 0.8696 1.0277 -0.1467 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605295 BANGOR 8 69.0 600 0.9000 1.0500 1.0120 1.0251 0.8572 1.0261 -0.1548 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605296 WSTSALE8 69.0 600 0.9000 1.0500 1.0080 1.0239 0.8421 1.0250 -0.1659 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605297 TMAC 2 8 69.0 600 0.9000 1.0500 0.9933 1.0108 0.8603 1.0110 -0.1330 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605298 SPARTA28 69.0 600 0.9000 1.0500 1.0259 1.0308 0.8987 1.0306 -0.1272 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605299 MCCOY  8 69.0 600 0.9000 1.0500 1.0047 1.0173 0.8735 1.0173 -0.1312 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605300 CATARAC8 69.0 600 0.9000 1.0500 1.0028 1.0161 0.8742 1.0172 -0.1286 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605305 T ALB  8 69.0 600 0.9000 1.0500 1.0148 1.0153 0.8986 1.0182 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605306 T BRF  8 69.0 600 0.9000 1.0500 1.0141 1.0147 0.8976 1.0176 -0.1165 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605307 T HATFL8 69.0 600 0.9000 1.0500 1.0133 1.0134 0.8981 1.0162 -0.1152 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605308 HATFLD 8 69.0 600 0.9500 1.0500 1.0152 1.0153 0.9074 1.0179 -0.1078 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605309 JACKCO 8 69.0 600 0.9000 1.0500 1.0136 1.0137 0.8969 1.0165 -0.1167 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605310 COULEE 8 69.0 600 0.9000 1.0500 1.0080 1.0276 0.8230 1.0312 -0.1850 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605311 SW CRK 8 69.0 600 0.9000 1.0500 1.0073 1.0266 0.8223 1.0279 -0.1850 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605312 COONVAL8 69.0 680 0.9000 1.1000 1.0054 1.0237 0.8170 1.0265 -0.1884 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605314 HOLMEN 8 69.0 600 0.9000 1.0500 1.0174 1.0324 0.8288 1.0348 -0.1886 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605315 ONALASK8 69.0 600 0.9000 1.0500 1.0127 1.0300 0.8261 1.0296 -0.1866 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605316 LAX    8 69.0 600 0.9000 1.0500 1.0084 1.0273 0.8249 1.0281 -0.1835 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605317 FRENCH G 69.0 600 0.9500 1.0500 1.0080 1.0265 0.8245 1.0268 -0.1835 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605318 GALESVI8 69.0 600 0.9000 1.0500 1.0086 1.0194 0.8300 1.0221 -0.1786 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605319 TREMPLO8 69.0 600 0.9000 1.0500 1.0087 1.0169 0.8371 1.0202 -0.1716 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605320 MARSHLA8 69.0 600 0.9000 1.0500 1.0069 1.0135 0.8416 1.0164 -0.1653 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605329 ALMA CE8 69.0 600 0.9000 1.0500 0.9956 1.0012 0.8962 1.0069 -0.0994 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605330 T HUM  8 69.0 600 0.9000 1.0500 0.9957 1.0036 0.8987 1.0089 -0.0970 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605332 NEILSVL8 69.0 600 0.9000 1.0500 0.9947 1.0061 0.8996 1.0072 -0.0951 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605338 IRONMDT8 69.0 600 0.9000 1.0500 1.0132 1.0138 0.8964 1.0167 -0.1168 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605355 STANLEY8 69.0 600 0.9000 1.0500 0.9647 0.9932 0.8940 0.9920 -0.0707 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605356 THORP  8 69.0 600 0.9000 1.0500 0.9747 1.0002 0.8968 0.9976 -0.0779 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9624 0.9971 0.9336 0.9962 -0.0288 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605398 T WESTB8 69.0 600 0.9000 1.0500 1.0179 1.0220 0.8947 1.0167 -0.1232 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605404 T GDV  8 69.0 600 0.9000 1.0500 1.0112 1.0181 0.8402 1.0211 -0.1710 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605420 DELMAR 8 69.0 600 0.9000 1.0500 0.9662 0.9947 0.8976 0.9937 -0.0686 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605431 WHITE  G 69.0 600 0.9500 1.0500 0.9928 1.0426 0.8920 1.0457 -0.1008 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605432 GRNDVW 8 69.0 600 0.9000 1.0500 0.9828 1.0365 0.8766 1.0390 -0.1062 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605433 DRUMMND8 69.0 600 0.9000 1.0500 0.9773 1.0331 0.8682 1.0351 -0.1091 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605434 CABLE  8 69.0 600 0.9000 1.0500 0.9712 1.0293 0.8589 1.0309 -0.1123 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605435 HAYWAR G 69.0 600 0.9500 1.0500 0.9606 1.0220 0.8423 1.0234 -0.1183 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605457 T RNDLK8 69.0 600 0.9000 1.0500 0.9630 1.0224 0.8447 1.0244 -0.1183 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605458 T SPRBR8 69.0 600 0.9000 1.0500 0.9683 1.0238 0.8500 1.0269 -0.1183 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605466 SIREN 8 69.0 600 0.9000 1.0500 0.9037 0.9765 0.8898 0.9909 -0.0139 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605469 NCENTRL8 69.0 600 0.9500 1.0500 0.9783 1.0383 0.8636 1.0428 -0.1147 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605470 EDGWATR8 69.0 600 0.9000 1.0500 0.9787 1.0380 0.8637 1.0428 -0.1150 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605471 SANDLK 8 69.0 600 0.9000 1.0500 0.9781 1.0293 0.8610 1.0344 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605500 FREDRICG 34.5 600 0.9500 1.0500 0.9560 1.0283 0.9422 1.0427 -0.0138 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605504 WEBSTER8 69.0 600 0.9000 1.0500 0.8797 0.9832 0.8621 0.9944 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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605505 OAKLAN_8 69.0 600 0.9000 1.0500 0.8812 0.9846 0.8636 0.9957 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605506 DANBURY8 69.0 600 0.9500 1.0500 0.8845 0.9875 0.8670 0.9987 -0.0175 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605507 TOWER RD 69.0 600 0.9000 1.0500 0.8867 0.9894 0.8692 1.0005 -0.0175 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605511 LAKE26 8 69.0 600 0.9000 1.0500 0.8907 0.9929 0.8733 1.0039 -0.0174 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605514 GRNTS NG 69.0 600 0.9500 1.0500 0.9758 0.9980 0.9389 0.9963 -0.0369 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605532 SLK PMP8 69.0 600 0.9000 1.0500 0.9785 1.0265 0.8606 1.0317 -0.1179 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605534 DOUGHTY8 69.0 600 0.9500 1.0500 1.0028 1.0244 0.9343 1.0255 -0.0685 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605562 T1 BRF 8 69.0 600 0.9000 1.0500 1.0134 1.0135 0.8968 1.0163 -0.1166 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605563 T2 BRF 8 69.0 600 0.9000 1.0500 1.0135 1.0136 0.8969 1.0165 -0.1166 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605565 CLAMDAM9 34.5 600 0.9500 1.0500 0.9507 1.0202 0.9368 1.0335 -0.0139 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605568 BUGLELK8 69.0 600 0.9000 1.0500 0.9954 0.9989 0.8988 1.0019 -0.0966 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605579 FEN TR3Y 60.0 600 0.9000 1.0500 0.9607 0.9783 0.7858 0.9786 -0.1749 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605593 WESTBY 8 69.0 600 0.9000 1.0500 1.0176 1.0201 0.8939 1.0148 -0.1237 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605594 BLKRVFL8 69.0 600 0.9000 1.0500 1.0103 1.0104 0.8933 1.0132 -0.1170 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605597 BRF 4L59 69.0 600 0.9000 1.0500 1.0132 1.0133 0.8965 1.0161 -0.1167 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605598 LINCNRD8 69.0 600 0.9000 1.0500 1.0100 1.0101 0.8929 1.0129 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605600 GERMNHL8 69.0 600 0.9000 1.0500 1.0107 1.0109 0.8938 1.0137 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9489 1.0123 0.8723 0.9999 -0.0766 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9490 1.0124 0.8725 1.0000 -0.0765 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608570 STINSJCT 115.0 608 0.9500 1.1000 0.9547 1.0238 0.8621 1.0145 -0.0926 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9463 1.0124 0.8635 1.0001 -0.0828 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9393 1.0088 0.8566 0.9942 -0.0827 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9388 1.0089 0.8553 0.9941 -0.0835 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9393 1.0085 0.8563 0.9942 -0.0830 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608630 STINSON5 161.0 608 0.9500 1.1000 0.9474 1.0221 0.8466 1.0122 -0.1008 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608631 MINONG 5 161.0 608 0.9500 1.1000 0.9258 1.0144 0.8101 1.0056 -0.1157 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608632 DAHLBRG7 115.0 608 0.9500 1.1000 0.9607 1.0236 0.8656 1.0196 -0.0951 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608633 FAIRMPK7 115.0 608 0.9500 1.1000 0.9502 1.0186 0.8612 1.0078 -0.0890 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608656 MAHTOWA7 115.0 608 0.9500 1.1000 0.9848 1.0216 0.9265 1.0137 -0.0583 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608660 TWOHBRSS 115.0 608 0.9500 1.1000 0.9877 1.0314 0.9493 1.0244 -0.0384 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608664 WRENSHL7 115.0 608 0.9500 1.1000 0.9762 1.0242 0.9090 1.0143 -0.0672 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608665 THOMSON7 115.0 608 0.9500 1.1000 0.9739 1.0254 0.9039 1.0149 -0.0700 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608666 FONDULAC 115.0 608 0.9500 1.1000 0.9711 1.0248 0.8992 1.0141 -0.0719 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608667 POTLTCH7 115.0 608 0.9500 1.1000 0.9586 1.0113 0.8879 1.0007 -0.0707 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608668 CLOQUET7 115.0 608 0.9500 1.1000 0.9578 1.0105 0.8872 1.0000 -0.0706 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608671 BURNETT7 115.0 608 0.9500 1.1000 0.9787 1.0132 0.9224 1.0049 -0.0563 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9446 1.0112 0.8616 0.9987 -0.0830 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9462 1.0113 0.8680 0.9983 -0.0782 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608674 HANESRD7 115.0 608 0.9500 1.1000 0.9445 1.0081 0.8695 0.9957 -0.0750 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9468 1.0095 0.8739 0.9974 -0.0729 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9453 1.0115 0.8620 0.9993 -0.0833 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608678 NEMADJI7 115.0 608 0.9500 1.1000 0.9535 1.0224 0.8626 1.0122 -0.0909 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608679 GARY   7 115.0 608 0.9500 1.1000 0.9476 1.0150 0.8625 1.0035 -0.0851 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9469 1.0144 0.8606 1.0029 -0.0863 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608681 LSPI   7 115.0 608 0.9500 1.1000 0.9449 1.0113 0.8615 0.9990 -0.0834 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9538 1.0228 0.8626 1.0127 -0.0912 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608684 STIN-WI7 115.0 608 0.9500 1.1000 0.9552 1.0239 0.8630 1.0146 -0.0922 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9450 1.0083 0.8708 0.9960 -0.0742 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608686 15TH AV7 115.0 608 0.9500 1.1000 0.9430 1.0096 0.8608 0.9968 -0.0822 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9459 1.0111 0.8673 0.9981 -0.0786 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608688 COLBYVL7 115.0 608 0.9500 1.1000 0.9610 1.0210 0.8935 1.0097 -0.0675 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608689 FRNCHRV7 115.0 608 0.9500 1.1000 0.9713 1.0250 0.9152 1.0156 -0.0561 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


608690 TWO HBR7 115.0 608 0.9500 1.1000 0.9863 1.0317 0.9451 1.0244 -0.0412 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608703 STSN GTG 115.0 608 0.9500 1.1000 0.9538 1.0228 0.8626 1.0127 -0.0912 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608720 COTTNTP7 115.0 608 0.9500 1.1000 0.9772 1.0106 0.9412 1.0043 -0.0360 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608742 TAFT   7 115.0 608 0.9500 1.1000 0.9629 1.0098 0.9092 1.0007 -0.0537 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


613060 BYRON  3 345.0 600 0.9000 1.0500 0.9817 0.9964 0.8847 0.9753 -0.0970 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
613330 RICE   5 161.0 627 0.9300 1.0500 1.0169 1.0232 0.8804 1.0160 -0.1365 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
613390 SPRING V 69.0 627 0.9300 1.0500 0.9979 1.0107 0.9154 0.9965 -0.0825 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
613420 WINDSOR5 161.0 627 0.9300 1.0500 0.9803 1.0118 0.8514 1.0086 -0.1289 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


615306 GRE-PL VLLY3 345.0 600 0.9000 1.0500 0.9657 0.9868 0.8745 0.9791 -0.0912 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615307 GRE-PL VLLY5 161.0 615 0.9200 1.1000 0.9802 0.9992 0.8950 0.9952 -0.0852 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9283 1.0169 0.8125 1.0081 -0.1158 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9733 1.0105 0.9160 0.9988 -0.0573 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


615473 GRE-STINSON8 69.0 615 0.9200 1.1000 0.9576 1.0232 0.8658 1.0131 -0.0918 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615517 GRE-4CORNRS7 115.0 615 0.9200 1.1000 0.9451 1.0102 0.8696 0.9969 -0.0755 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
616675 GRE-WALDO  7 115.0 608 0.9500 1.1000 0.9877 1.0314 0.9494 1.0244 -0.0383 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
616677 GRE-CLVRVLY7 115.0 608 0.9500 1.1000 0.9750 1.0266 0.9227 1.0177 -0.0523 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


617067 GRE-BARDON 8 69.0 615 0.9200 1.1000 0.9564 1.0206 0.8641 1.0104 -0.0923 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617068 GRE-AMNICON8 69.0 615 0.9200 1.1000 0.9561 1.0188 0.8634 1.0087 -0.0927 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617069 GRE-SUMMIT 8 69.0 615 0.9200 1.1000 0.9562 1.0185 0.8633 1.0083 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9268 1.0158 0.8105 1.0070 -0.1163 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9281 1.0168 0.8121 1.0080 -0.1160 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617072 GRE-BARDNSW8 69.0 615 0.9200 1.1000 0.9562 1.0190 0.8635 1.0089 -0.0927 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617073 GRE-AMNCNTP8 69.0 615 0.9200 1.1000 0.9562 1.0193 0.8636 1.0092 -0.0926 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9272 1.0161 0.8110 1.0073 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
618000 GRE-BERGNLK7 115.0 608 0.9500 1.1000 0.9629 1.0098 0.9092 1.0007 -0.0537 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
618001 GRE-BERGNTP7 115.0 608 0.9500 1.1000 0.9633 1.0103 0.9097 1.0012 -0.0536 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
618005 GRE-COTTON 7 115.0 608 0.9500 1.1000 0.9772 1.0106 0.9412 1.0043 -0.0360 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
629074 ARNOLD1G 22.0 627 0.9500 1.0500 1.0348 1.0604 0.9359 1.0503 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630003 LANSING8 69.0 627 0.9300 1.0500 1.0212 1.0247 0.8882 1.0212 -0.1330 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630019 LIBERTY8 69.0 627 0.9300 1.0500 1.0185 1.0221 0.9128 1.0172 -0.1057 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630020 LUANA 8 69.0 627 0.9300 1.0500 0.9987 1.0050 0.8612 1.0095 -0.1375 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630022 WYOMING8 69.0 627 0.9300 1.0500 0.9823 1.0048 0.8742 0.9943 -0.1081 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630024 DUNDEE 8 69.0 627 0.9300 1.0500 1.0116 1.0250 0.9100 1.0267 -0.1016 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630043 AMBER 8 69.0 627 0.9300 1.0500 0.9786 0.9968 0.8690 0.9874 -0.1096 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630054 PETRSVL8 69.0 627 0.9300 1.0500 1.0229 1.0361 0.9268 1.0263 -0.0961 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630143 CHESTTP8 69.0 627 0.9300 1.0500 1.0023 1.0151 0.9170 1.0008 -0.0853 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630146 SPRVALL8 69.0 627 0.9300 1.0500 0.9983 1.0111 0.9157 0.9968 -0.0826 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630172 QUANTMN8 69.0 627 0.9300 1.0500 1.0277 1.0380 0.9288 1.0293 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630177 SAVANNA8 69.0 627 0.9300 1.0500 0.9788 1.0186 0.8532 0.9975 -0.1256 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630178 DYR E  8 69.0 627 0.9300 1.0500 1.0137 1.0179 0.9105 1.0127 -0.1032 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630232 CRESCO 8 69.0 627 0.9300 1.0500 1.0099 1.0177 0.9203 1.0089 -0.0896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630233 IPWCRST8 69.0 627 0.9300 1.0500 1.0070 1.0157 0.9135 1.0059 -0.0935 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630234 DECORAH8 69.0 627 0.9300 1.0500 0.9924 1.0063 0.8727 0.9913 -0.1197 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630235 WAUKNIP8 69.0 627 0.9300 1.0500 1.0118 1.0212 0.8816 0.9971 -0.1302 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630236 VALLEY 8 69.0 627 0.9300 1.0500 1.0188 1.0236 0.8862 1.0155 -0.1326 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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630237 LUD TAP8 69.0 627 0.9300 1.0500 1.0093 1.0193 0.8805 0.9964 -0.1288 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630238 CALMAR 8 69.0 627 0.9300 1.0500 0.9629 0.9874 0.8467 0.9701 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630239 OSSIAN 8 69.0 627 0.9300 1.0500 0.9509 0.9813 0.8375 0.9627 -0.1134 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630240 MONONA_8 69.0 627 0.9300 1.0500 0.9966 1.0030 0.8579 1.0065 -0.1387 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630241 MARQUET8 69.0 627 0.9300 1.0500 0.9906 0.9971 0.8507 1.0006 -0.1399 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630242 MCGRGMUN 69.0 627 0.9300 1.0500 0.9900 0.9964 0.8499 1.0000 -0.1401 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630243 HAWKTAP 69.0 627 0.9300 1.0500 0.9370 0.9727 0.8720 0.9829 -0.0650 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630244 BIGSPRT8 69.0 627 0.9300 1.0500 0.9950 1.0010 0.8525 1.0027 -0.1425 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630245 MADISNT8 69.0 627 0.9300 1.0500 0.9944 1.0071 0.8802 0.9930 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630246 MCGREGT8 69.0 627 0.9300 1.0500 0.9903 0.9968 0.8503 1.0003 -0.1400 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630248 WUNION_8 69.0 627 0.9300 1.0500 0.9338 0.9742 0.8256 0.9549 -0.1082 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630249 WINDSOR8 69.0 627 0.9300 1.0500 0.9281 0.9720 0.8212 0.9496 -0.1069 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630250 RICHFLD8 69.0 627 0.9300 1.0500 0.9435 0.9733 0.9076 1.0065 -0.0359 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630251 FRDBRGM8 69.0 627 0.9300 1.0500 0.9533 0.9773 0.9136 1.0072 -0.0397 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630260 HARPTAP8 69.0 627 0.9300 1.0500 1.0127 1.0173 0.8782 1.0159 -0.1345 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630261 POSTVIP8 69.0 627 0.9300 1.0500 0.9908 1.0016 0.8604 1.0059 -0.1304 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630262 CLERMNT8 69.0 627 0.9300 1.0500 0.9695 0.9910 0.8447 0.9849 -0.1248 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9442 0.9792 0.8363 0.9643 -0.1079 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9517 0.9834 0.8442 0.9711 -0.1075 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9501 0.9819 0.8424 0.9695 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630266 HAHN   8 69.0 627 0.9300 1.0500 0.9720 0.9959 0.8662 0.9897 -0.1058 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630269 ELKADER8 69.0 627 0.9300 1.0500 0.9951 1.0008 0.8521 1.0022 -0.1430 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630270 GARNVLO8 69.0 627 0.9300 1.0500 0.9979 1.0024 0.8541 1.0029 -0.1438 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630271 GUTNBRG8 69.0 627 0.9300 1.0500 1.0078 1.0099 0.8647 1.0092 -0.1431 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630274 WAT TAP8 69.0 627 0.9300 1.0500 1.0098 1.0147 0.8746 1.0141 -0.1352 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630275 FARLEY 8 69.0 627 0.9300 1.0500 1.0033 1.0094 0.9071 1.0033 -0.0962 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630276 EPWORTH8 69.0 627 0.9300 1.0500 1.0027 1.0098 0.9127 1.0035 -0.0900 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630278 HOLYCRS8 69.0 627 0.9300 1.0500 1.0169 1.0223 0.9201 1.0168 -0.0968 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630282 TURK RV8 69.0 627 0.9300 1.0500 1.0195 1.0206 0.8785 1.0191 -0.1410 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630289 NWLTONJ8 69.0 627 0.9300 1.0500 1.0243 1.0374 0.9283 1.0276 -0.0960 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630292 ELIZBTH8 69.0 680 0.9000 1.1000 0.9651 1.0057 0.8366 0.9842 -0.1285 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630293 ELIZBTT8 69.0 680 0.9000 1.1000 0.9663 1.0068 0.8380 0.9853 -0.1283 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9657 0.9920 0.8593 0.9839 -0.1064 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9654 0.9917 0.8590 0.9836 -0.1064 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9726 0.9965 0.8668 0.9903 -0.1058 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630303 AURORAR8 69.0 627 0.9300 1.0500 0.9810 1.0027 0.8762 0.9982 -0.1048 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630304 MASONVL8 69.0 627 0.9300 1.0500 1.0051 1.0177 0.9010 1.0181 -0.1041 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630305 PRAIRI_8 69.0 627 0.9300 1.0500 1.0007 1.0126 0.8949 1.0121 -0.1058 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630306 MANCIND8 69.0 627 0.9300 1.0500 0.9982 1.0096 0.8915 1.0085 -0.1067 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630307 DELEWAR8 69.0 627 0.9300 1.0500 1.0023 1.0110 0.8946 1.0082 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630308 EARLTAP8 69.0 627 0.9300 1.0500 1.0051 1.0127 0.8974 1.0092 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630309 EARLVIL8 69.0 627 0.9300 1.0500 1.0050 1.0126 0.8973 1.0091 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630310 ALMORE 8 69.0 627 0.9300 1.0500 1.0074 1.0142 0.8998 1.0102 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630311 PETERSB8 69.0 627 0.9300 1.0500 1.0072 1.0140 0.8996 1.0100 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630312 BANKSTO8 69.0 627 0.9300 1.0500 1.0173 1.0218 0.9154 1.0165 -0.1019 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630316 FARLEY_8 69.0 627 0.9300 1.0500 1.0069 1.0123 0.9080 1.0065 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630317 PEOSTAT8 69.0 627 0.9300 1.0500 1.0028 1.0103 0.9156 1.0040 -0.0872 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630318 PEOSTAR8 69.0 627 0.9300 1.0500 1.0026 1.0101 0.9154 1.0038 -0.0872 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630319 PEOSTA 8 69.0 627 0.9300 1.0500 1.0034 1.0113 0.9191 1.0050 -0.0843 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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630321 LIBERTP8 69.0 627 0.9300 1.0500 1.0113 1.0170 0.9043 1.0126 -0.1070 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630336 SWLTONJ8 69.0 627 0.9300 1.0500 1.0236 1.0367 0.9286 1.0269 -0.0950 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630338 DEWITT 8 69.0 627 0.9300 1.0500 1.0213 1.0344 0.9260 1.0245 -0.0953 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630487 MASONRC8 69.0 627 0.9300 1.0500 1.0116 1.0251 0.9101 1.0268 -0.1015 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630489 NWVIENR8 69.0 627 0.9300 1.0500 0.9002 1.0221 0.8861 1.0171 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 0.9008 1.0091 0.8867 1.0032 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.9947 1.0032 0.8863 0.9968 -0.1084 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630492 HOPREC8 69.0 627 0.9300 1.0500 0.9848 0.9964 0.8752 0.9890 -0.1096 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9795 0.9928 0.8694 0.9849 -0.1101 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630496 DONAHUE 69.0 627 0.9300 1.0500 1.0186 1.0319 0.9196 1.0226 -0.0990 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630497 PARKVIEW 69.0 627 0.9300 1.0500 1.0091 1.0226 0.9088 1.0132 -0.1003 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630498 BUFFALO 69.0 627 0.9300 1.0500 1.0054 1.0189 0.9047 1.0095 -0.1007 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630607 DELMAR R 69.0 627 0.9300 1.0500 1.0226 1.0358 0.9264 1.0259 -0.0962 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630635 DEWITT R 69.0 627 0.9300 1.0500 1.0224 1.0354 0.9285 1.0252 -0.0939 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630636 MALONE 69.0 627 0.9300 1.0500 1.0202 1.0331 0.9288 1.0224 -0.0914 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630638 MALONE T 69.0 627 0.9300 1.0500 1.0206 1.0334 0.9292 1.0228 -0.0914 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630675 NATIONT8 69.0 627 0.9300 1.0500 0.9953 1.0015 0.8537 1.0038 -0.1416 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630696 NBPL TAP 69.0 627 0.9300 1.0500 1.0056 1.0191 0.9049 1.0097 -0.1007 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630697 NBPL 69.0 627 0.9300 1.0500 1.0023 1.0159 0.9012 1.0064 -0.1011 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.8990 1.0036 0.8849 0.9974 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.9009 1.0053 0.8868 0.9991 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630732 BETHEL 8 69.0 627 0.9300 1.0500 0.9437 0.9733 0.9080 1.0067 -0.0357 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9774 0.9921 0.8672 0.9837 -0.1102 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630850 BACKBNETP8 69.0 627 0.9300 1.0500 1.0147 1.0253 0.9172 1.0267 -0.0975 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630851 BACKBNERE8 69.0 627 0.9300 1.0500 1.0147 1.0253 0.9172 1.0266 -0.0975 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630856 MANCHSTERTP8 69.0 627 0.9300 1.0500 1.0071 1.0139 0.8994 1.0098 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630857 MANCHESTRR8 69.0 627 0.9300 1.0500 1.0069 1.0137 0.8992 1.0097 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630865 WINTROPR TP8 69.0 627 0.9300 1.0500 1.0060 1.0215 0.9166 1.0259 -0.0894 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630866 WINTHROP RE8 69.0 627 0.9300 1.0500 1.0060 1.0214 0.9165 1.0259 -0.0895 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630867 WINTHROP8 69.0 627 0.9300 1.0500 1.0044 1.0205 0.9189 1.0258 -0.0855 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630868 QUASQ REC8 69.0 627 0.9300 1.0500 1.0029 1.0197 0.9220 1.0261 -0.0809 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630870 QUASQ8 69.0 627 0.9300 1.0500 1.0023 1.0194 0.9238 1.0264 -0.0785 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630871 ROWLEY8 69.0 627 0.9300 1.0500 1.0007 1.0189 0.9292 1.0275 -0.0715 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631008 WELSBRG5 161.0 627 0.9300 1.0500 0.9766 0.9988 0.9246 0.9960 -0.0520 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631011 IA FALS5 161.0 627 0.9300 1.0500 0.9624 0.9866 0.9056 0.9910 -0.0568 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631014 WILMSBG7 115.0 627 0.9300 1.0700 0.9905 1.0030 0.9074 0.9973 -0.0831 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631016 6 ST   7 115.0 627 0.9300 1.0700 1.0126 1.0337 0.9197 1.0306 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631020 BERTRAM7 115.0 627 0.9300 1.0700 1.0133 1.0311 0.9162 1.0245 -0.0971 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631021 W.BRCH 7 115.0 627 0.9300 1.0700 1.0250 1.0344 0.9254 1.0301 -0.0996 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631022 SUTLIFF7 115.0 627 0.9300 1.0700 1.0247 1.0341 0.9252 1.0297 -0.0995 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631023 CALAMUS7 115.0 627 0.9300 1.0700 1.0236 1.0279 0.9032 1.0228 -0.1204 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631024 E CALMS7 115.0 627 0.9300 1.0700 1.0290 1.0317 0.9072 1.0281 -0.1218 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631029 IAFINDP5 161.0 627 0.9300 1.0500 0.9616 0.9856 0.9064 0.9898 -0.0552 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631031 DRYCREK7 115.0 627 0.9300 1.0700 1.0190 1.0374 0.9291 1.0333 -0.0899 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631033 ALBANY 6 138.0 627 0.9300 1.0500 0.9772 1.0143 0.8644 0.9888 -0.1128 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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631034 ROSEHLW5 161.0 627 0.9300 1.0500 0.9779 1.0031 0.8791 0.9884 -0.0988 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631044 HAYWD#25 161.0 627 0.9300 1.0500 0.9995 1.0103 0.9266 0.9990 -0.0729 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631046 ADAMS  5 161.0 627 0.9300 1.0500 1.0064 1.0190 0.9071 1.0108 -0.0993 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631048 EMERY  5 161.0 627 0.9300 1.0500 0.9772 0.9930 0.9270 0.9974 -0.0502 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631050 HAZLTON5 161.0 627 0.9300 1.0500 0.9657 1.0081 0.8487 1.0001 -0.1170 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631051 HAZL S 5 161.0 627 0.9300 1.0500 0.9657 1.0081 0.8486 1.0000 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631052 LANSINGW 161.0 627 0.9300 1.0500 0.9765 1.0022 0.8052 0.9939 -0.1713 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631053 LANSING5 161.0 627 0.9300 1.0500 0.9764 1.0021 0.8052 0.9939 -0.1712 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631054 ASBURY 5 161.0 627 0.9300 1.0500 0.9776 1.0115 0.8612 1.0062 -0.1164 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631055 CNTRGRV5 161.0 627 0.9300 1.0500 0.9800 1.0134 0.8642 1.0084 -0.1158 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631056 LORE   5 161.0 627 0.9300 1.0500 0.9742 1.0086 0.8571 1.0030 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631057 SALEM N5 161.0 627 0.9300 1.0500 0.9925 1.0237 0.8798 1.0198 -0.1127 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631058 SO.GVW.5 161.0 627 0.9300 1.0500 0.9826 1.0154 0.8687 1.0100 -0.1139 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631059 8TH ST.5 161.0 627 0.9300 1.0500 0.9786 1.0120 0.8643 1.0059 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631060 TRK RIV5 161.0 627 0.9300 1.0500 0.9757 1.0071 0.8552 1.0060 -0.1205 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631061 SALEM S5 161.0 627 0.9300 1.0500 0.9924 1.0237 0.8797 1.0197 -0.1127 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631062 ROCKCKW5 161.0 627 0.9300 1.0500 0.9704 1.0076 0.8549 0.9828 -0.1155 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631063 ROCK CK5 161.0 627 0.9300 1.0500 0.9705 1.0077 0.8551 0.9829 -0.1154 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631064 BVR CH 5 161.0 627 0.9300 1.0500 0.9753 1.0129 0.8611 0.9877 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631065 BVR CH65 161.0 627 0.9300 1.0500 0.9755 1.0132 0.8613 0.9879 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631066 SAVANNA5 161.0 627 0.9300 1.0500 0.9683 1.0059 0.8507 0.9859 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631067 ALBANY 5 161.0 627 0.9300 1.0500 0.9731 1.0108 0.8586 0.9856 -0.1145 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631068 YORK   5 161.0 627 0.9300 1.0500 0.9689 1.0066 0.8521 0.9848 -0.1168 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631073 MT VERN5 161.0 627 0.9300 1.0500 0.9785 1.0024 0.8752 0.9923 -0.1033 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631080 6 ST   5 161.0 627 0.9300 1.0500 0.9814 1.0054 0.8835 0.9984 -0.0979 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631083 TRAER  5 161.0 627 0.9300 1.0500 0.9739 0.9973 0.8875 0.9732 -0.0864 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631085 PARNEL 5 161.0 627 0.9300 1.0500 0.9802 1.0022 0.8950 0.9815 -0.0852 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631086 DYSART 5 161.0 627 0.9300 1.0500 0.9694 0.9971 0.8618 0.9734 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631087 VINTON 5 161.0 627 0.9300 1.0500 0.9820 1.0083 0.8718 0.9877 -0.1102 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0013 1.0275 0.8999 1.0171 -0.1014 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631089 HIAWATA5 161.0 627 0.9300 1.0500 0.9982 1.0177 0.9035 1.0099 -0.0947 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631090 PCI    5 161.0 627 0.9300 1.0500 0.9778 1.0022 0.8767 0.9941 -0.1011 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631091 BEVERLY5 161.0 627 0.9300 1.0500 0.9749 1.0003 0.8751 0.9920 -0.0998 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631092 BERTRAM5 161.0 627 0.9300 1.0500 0.9829 1.0048 0.8840 0.9964 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631093 HILLSIE5 161.0 627 0.9300 1.0500 0.9782 1.0051 0.8777 0.9866 -0.1005 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631094 FAIRFAX5 161.0 627 0.9300 1.0500 0.9728 0.9994 0.8707 0.9911 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631095 E CALMS5 161.0 627 0.9300 1.0500 0.9702 1.0049 0.8587 0.9818 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631096 GR MND 5 161.0 627 0.9300 1.0500 0.9707 1.0049 0.8598 0.9828 -0.1109 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631097 DEWITT 5 161.0 627 0.9300 1.0500 0.9687 1.0045 0.8553 0.9806 -0.1134 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631098 MQOKETA5 161.0 627 0.9300 1.0500 0.9772 1.0083 0.8657 0.9943 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631099 WYOMING5 161.0 627 0.9300 1.0500 0.9772 1.0038 0.8692 0.9919 -0.1080 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631100 LIBERTY5 161.0 627 0.9300 1.0500 0.9506 0.9935 0.8332 0.9828 -0.1174 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631101 DUNDEE 5 161.0 627 0.9300 1.0500 0.9460 0.9926 0.8301 0.9796 -0.1159 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631120 JULIAN 5 161.0 627 0.9300 1.0500 0.9801 1.0135 0.8643 1.0085 -0.1158 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631122 ADAMS_N5 161.0 627 0.9300 1.0500 1.0064 1.0190 0.9072 1.0108 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631123 ADAMS_S5 161.0 627 0.9300 1.0500 1.0063 1.0190 0.9071 1.0108 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631125 KERPER 5 161.0 627 0.9300 1.0500 0.9777 1.0114 0.8629 1.0054 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631127 HAYWD#15 161.0 627 0.9300 1.0500 0.9996 1.0103 0.9267 0.9991 -0.0729 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9057 0.9478 0.8037 0.9503 -0.1020 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B







Vcont Vbase Vcont Vbase


Study Case


Delta Contingency Label


Table D-4: 2015 SUOP Category B Voltage Worst Violations


Bus Area Vlow Vhi Contingency Type


Benchmark Case


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9183 0.9653 0.8183 0.9659 -0.1000 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631141 ROCK CK3 345.0 627 0.9300 1.0500 0.9652 1.0035 0.8537 0.9791 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9532 0.9861 0.8511 0.9768 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631144 MITCHLCO3 345.0 627 0.9300 1.0500 0.9291 0.9613 0.8341 0.9637 -0.0950 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631147 COFFEY5 161.0 627 0.9300 1.0500 0.9970 1.0149 0.9043 1.0089 -0.0927 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631148 MORGANV3 345.0 627 0.9300 1.0500 0.9626 0.9939 0.8600 0.9804 -0.1026 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631149 MORGANV5 161.0 627 0.9300 1.0500 0.9748 1.0019 0.8730 0.9922 -0.1018 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631166 NUTHTCH5 161.0 627 0.9300 1.0500 0.9623 0.9868 0.9047 0.9913 -0.0576 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631167 OLDSETTLERS7 115.0 627 0.9300 1.0700 1.0193 1.0361 0.9293 1.0338 -0.0900 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631168 SAINTS RUN7 115.0 627 0.9300 1.0700 1.0139 1.0346 0.9217 1.0309 -0.0922 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631171 WHISWIL5 161.0 627 0.9300 1.0500 0.9627 0.9884 0.9047 0.9999 -0.0580 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631174 GLENWRTH5 161.0 627 0.9300 1.0500 1.0006 1.0114 0.9280 0.9994 -0.0726 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631176 HIPRAR_WF5 161.0 627 0.9300 1.0500 1.0064 1.0191 0.9073 1.0109 -0.0991 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631177 PRARSTR_WF5 161.0 627 0.9300 1.0500 1.0054 1.0181 0.9086 1.0109 -0.0968 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631180 FREEBORN5 161.0 627 0.9300 1.0500 0.9940 1.0034 0.9261 0.9940 -0.0679 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631181 G870_TAP5 161.0 627 0.9300 1.0500 0.9940 1.0034 0.9262 0.9941 -0.0678 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631188 DWNTWN IND5 161.0 627 0.9300 1.0500 0.9808 1.0048 0.8826 0.9978 -0.0982 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631189 DWNTWN NET5 161.0 627 0.9300 1.0500 0.9796 1.0037 0.8804 0.9963 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631190 DEER RUN5 161.0 627 0.9300 1.0500 0.9764 1.0014 0.8772 0.9935 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
635730 MNTZUMA3 345.0 635 0.9400 1.0500 0.9897 1.0073 0.9188 0.9906 -0.0709 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9385 0.9741 0.8216 0.9561 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9275 0.9626 0.8070 0.9422 -0.1205 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9371 0.9727 0.8198 0.9545 -0.1173 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9361 0.9716 0.8186 0.9533 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636204 DR NE  5 161.0 635 0.9300 1.0500 0.9380 0.9734 0.8208 0.9550 -0.1172 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9358 0.9713 0.8183 0.9530 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9359 0.9714 0.8184 0.9531 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9358 0.9714 0.8183 0.9530 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9367 0.9721 0.8192 0.9534 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9461 0.9810 0.8301 0.9626 -0.1160 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9366 0.9728 0.8149 0.9525 -0.1217 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9418 0.9770 0.8249 0.9584 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636220 EL FARM5 161.0 635 0.9300 1.0500 0.9378 0.9732 0.8202 0.9545 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636221 EL FARM8 69.0 635 0.9300 1.0500 0.9412 0.9773 0.8203 0.9574 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9374 0.9722 0.8220 0.9537 -0.1154 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636230 FRANKLN5 161.0 635 0.9300 1.0500 0.9624 0.9866 0.9043 0.9898 -0.0581 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9377 0.9695 0.8343 0.9526 -0.1034 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9347 0.9616 0.8324 0.9456 -0.1023 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9394 0.9756 0.8171 0.9551 -0.1223 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9376 0.9737 0.8161 0.9536 -0.1215 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9353 0.9716 0.8133 0.9512 -0.1220 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9363 0.9726 0.8144 0.9522 -0.1219 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9357 0.9720 0.8137 0.9516 -0.1220 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9363 0.9726 0.8141 0.9521 -0.1222 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9376 0.9738 0.8153 0.9533 -0.1223 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636267 WIDA   8 69.0 635 0.9300 1.0500 0.9261 0.9617 0.8050 0.9413 -0.1211 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9177 0.9533 0.7954 0.9326 -0.1223 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636269 JESUP  8 69.0 635 0.9300 1.0500 0.9047 0.9407 0.7802 0.9198 -0.1245 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9231 0.9540 0.8112 0.9353 -0.1119 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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636281 DENVER 8 69.0 635 0.9300 1.0500 0.9227 0.9568 0.8036 0.9365 -0.1191 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9172 0.9504 0.7996 0.9308 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9357 0.9648 0.8291 0.9475 -0.1066 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9533 0.9777 0.8585 0.9635 -0.0948 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9568 0.9809 0.8668 0.9672 -0.0900 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636301 FLOYD  8 69.0 635 0.9300 1.0500 0.9816 1.0010 0.9012 0.9911 -0.0804 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636302 CCITY S8 69.0 635 0.9300 1.0500 0.9841 1.0022 0.9063 0.9929 -0.0778 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636303 SALSBRY8 69.0 635 0.9300 1.0500 0.9822 1.0006 0.9041 0.9912 -0.0781 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636304 QUARRYT8 69.0 635 0.9300 1.0500 0.9809 0.9994 0.9023 0.9900 -0.0786 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636305 QUARYRD8 69.0 635 0.9300 1.0500 0.9771 0.9956 0.8981 0.9861 -0.0790 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636306 CCITYN 8 69.0 635 0.9300 1.0500 0.9803 0.9991 0.9013 0.9895 -0.0790 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636307 GREENTP8 69.0 635 0.9300 1.0500 0.9556 0.9792 0.8628 0.9658 -0.0928 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636400 HILLS  3 345.0 635 0.9400 1.0500 0.9786 1.0079 0.8764 0.9847 -0.1022 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636401 HILLS  5 161.0 635 0.9300 1.0500 0.9776 1.0065 0.8751 0.9822 -0.1025 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636403 SB EIC 5 161.0 635 0.9300 1.0500 0.9747 1.0041 0.8719 0.9800 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636404 SB YIC 5 161.0 635 0.9300 1.0500 0.9746 1.0041 0.8718 0.9801 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636405 SB GIC 5 161.0 635 0.9300 1.0500 0.9751 1.0048 0.8724 0.9809 -0.1027 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636410 SB PIC 5 161.0 635 0.9300 1.0500 0.9737 1.0035 0.8716 0.9800 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636415 SB UIC 5 161.0 635 0.9300 1.0500 0.9738 1.0037 0.8716 0.9800 -0.1022 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636420 TIFFIN 3 345.0 635 0.9400 1.0500 0.9715 1.0017 0.8688 0.9820 -0.1027 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636421 TIFFIN 5 161.0 635 0.9300 1.0500 0.9712 1.0013 0.8706 0.9788 -0.1006 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636422 CRLRIDG5 161.0 635 0.9300 1.0500 0.9727 1.0027 0.8710 0.9794 -0.1017 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636423 SB HCIC5 161.0 635 0.9300 1.0500 0.9770 1.0063 0.8746 0.9822 -0.1024 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636425 SB JIC 5 161.0 635 0.9300 1.0500 0.9762 1.0060 0.8741 0.9821 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636600 SB 39  3 345.0 635 0.9400 1.0500 0.9764 1.0115 0.8638 0.9844 -0.1126 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636601 SB 39  5 161.0 635 0.9300 1.0500 0.9807 1.0141 0.8665 0.9869 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636605 MECCORD3 345.0 635 0.9400 1.0500 0.9688 1.0061 0.8566 0.9792 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636610 SUB 91 3 345.0 635 0.9400 1.0500 0.9713 1.0070 0.8588 0.9802 -0.1125 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636611 SB 91  5 161.0 635 0.9300 1.0500 0.9721 1.0067 0.8585 0.9793 -0.1136 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636615 SB 56  3 345.0 635 0.9400 1.0500 0.9724 1.0069 0.8603 0.9802 -0.1121 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636616 SB 56  5 161.0 635 0.9300 1.0500 0.9763 1.0096 0.8639 0.9832 -0.1124 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636620 WALCOTT3 345.0 635 0.9400 1.0500 0.9727 1.0067 0.8610 0.9801 -0.1117 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636625 IPSCO  3 345.0 635 0.9400 1.0500 0.9711 1.0052 0.8591 0.9785 -0.1120 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636626 IPSCO  5 161.0 635 0.9300 1.0500 0.9766 1.0099 0.8642 0.9835 -0.1124 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636630 SUB 92 3 345.0 635 0.9400 1.0500 0.9809 1.0123 0.8738 0.9871 -0.1071 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636635 OAKGROV3 345.0 635 0.9400 1.0500 0.9846 1.0175 0.8731 0.9906 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636636 OAKGROV5 161.0 635 0.9300 1.0500 0.9938 1.0234 0.8818 0.9966 -0.1120 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636640 LOUISA 3 345.0 635 0.9400 1.0500 0.9941 1.0252 0.8873 0.9994 -0.1068 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636641 LOUIS31G 24.0 635 0.9500 1.0500 1.0183 1.0489 0.9135 1.0238 -0.1048 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636645 SUB T  3 345.0 635 0.9400 1.0500 0.9881 1.0166 0.8867 0.9914 -0.1014 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636650 SB  A 5 161.0 635 0.9300 1.0500 0.9755 1.0082 0.8590 0.9788 -0.1165 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636656 SB 47  5 161.0 635 0.9500 1.0500 0.9793 1.0125 0.8645 0.9848 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636657 SB 48  5 161.0 635 0.9300 1.0500 0.9778 1.0109 0.8624 0.9825 -0.1154 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636660 SB 31T 5 161.0 635 0.9300 1.0500 0.9776 1.0118 0.8629 0.9849 -0.1147 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636661 SB 31  5 161.0 635 0.9300 1.0500 0.9771 1.0113 0.8623 0.9844 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636662 SB 28  5 161.0 635 0.9300 1.0500 0.9774 1.0116 0.8626 0.9848 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636665 SB 17  5 161.0 635 0.9300 1.0500 0.9737 1.0093 0.8584 0.9831 -0.1153 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636667 SB 49  5 161.0 635 0.9300 1.0500 0.9727 1.0087 0.8574 0.9827 -0.1153 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636668 SB 43  5 161.0 635 0.9300 1.0500 0.9865 1.0178 0.8739 0.9910 -0.1126 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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636670 SB 18  5 161.0 635 0.9300 1.0500 0.9920 1.0214 0.8810 0.9950 -0.1110 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636672 GALESBR5 161.0 635 0.9300 1.0500 1.0469 1.0662 0.9149 1.0290 -0.1320 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636673 SB 112 5 161.0 635 0.9300 1.0500 1.0028 1.0217 0.9189 1.0037 -0.0839 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636675 SB 85 5 161.0 635 0.9300 1.0500 0.9800 1.0121 0.8678 0.9856 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636676 SB 52  5 161.0 635 0.9300 1.0500 0.9794 1.0115 0.8672 0.9850 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636677 SB 53  5 161.0 635 0.9500 1.0500 0.9795 1.0116 0.8673 0.9851 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636678 SB 89  5 161.0 635 0.9300 1.0500 0.9696 1.0016 0.8591 0.9752 -0.1105 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636680 SB 78  5 161.0 635 0.9300 1.0500 0.9725 1.0062 0.8588 0.9790 -0.1137 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636681 58TAP 5 161.0 635 0.9300 1.0500 0.9718 1.0056 0.8576 0.9781 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636682 SB 58  5 161.0 635 0.9300 1.0500 0.9705 1.0044 0.8562 0.9768 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636683 SB 76  5 161.0 635 0.9300 1.0500 0.9707 1.0045 0.8563 0.9769 -0.1144 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636685 SB 74  5 161.0 635 0.9300 1.0500 0.9717 1.0055 0.8575 0.9779 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636686 SUB 77 5 161.0 635 0.9300 1.0500 0.9714 1.0056 0.8573 0.9780 -0.1141 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636687 SBHYC5 161.0 635 0.9300 1.0500 0.9719 1.0063 0.8580 0.9788 -0.1139 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636690 UTICA R5 161.0 635 0.9300 1.0500 0.9723 1.0060 0.8577 0.9782 -0.1146 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636691 SB 71  5 161.0 635 0.9300 1.0500 0.9724 1.0060 0.8575 0.9778 -0.1149 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636692 SB 70  5 161.0 635 0.9300 1.0500 0.9749 1.0077 0.8585 0.9783 -0.1164 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636693 SB 88  5 161.0 635 0.9300 1.0500 0.9742 1.0072 0.8581 0.9780 -0.1161 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636723 SB103T8 69.0 635 0.9300 1.0500 0.9857 1.0016 0.9258 0.9936 -0.0599 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636724 SB102-8 69.0 635 0.9300 1.0500 0.9828 0.9988 0.9227 0.9908 -0.0601 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636725 SB101-8 69.0 635 0.9300 1.0500 0.9727 0.9889 0.9119 0.9807 -0.0608 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636726 SB111-8 69.0 635 0.9300 1.0500 0.9697 0.9859 0.9087 0.9777 -0.0610 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9365 0.9717 0.8199 0.9530 -0.1166 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9342 0.9699 0.8145 0.9504 -0.1197 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9324 0.9683 0.8121 0.9486 -0.1203 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9323 0.9682 0.8119 0.9484 -0.1204 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638035 GREENHL8 69.0 635 0.9300 1.0500 0.9314 0.9674 0.8105 0.9475 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638036 STRTR P8 69.0 635 0.9300 1.0500 0.9298 0.9658 0.8089 0.9459 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9300 0.9660 0.8091 0.9460 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9358 0.9719 0.8144 0.9518 -0.1214 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9366 0.9719 0.8192 0.9533 -0.1174 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9164 0.9481 0.8021 0.9290 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9135 0.9456 0.7982 0.9263 -0.1153 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9122 0.9446 0.7960 0.9252 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638091 GENESEO8 69.0 635 0.9300 1.0500 0.9729 0.9891 0.9122 0.9810 -0.0607 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


640171 FIRTH  7 115.0 640 0.9000 1.1000 0.7913 0.9964 0.7812 0.9866 -0.0101
640171 FIRTH  7     115 640278 
SHELDON7     115 1 FIRTH  7     115 - SHELDON7     115 1 B


647974 S974   8 69.0 645 0.9000 1.1000 0.9015 1.0366 0.8911 1.0411 -0.0104
640171 FIRTH  7     115 640278 
SHELDON7     115 1 FIRTH  7     115 - SHELDON7     115 1 B


656009 BRADFORD8 69.0 652 0.9000 1.1000 0.9778 0.9962 0.8953 0.9858 -0.0825 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656015 BUCKCKTP8 69.0 652 0.9000 1.1000 0.9592 0.9823 0.8662 0.9694 -0.0930 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656017 BUCKCREK8 69.0 652 0.9000 1.1000 0.9567 0.9799 0.8635 0.9669 -0.0932 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656025 FRDRCKSB8 69.0 652 0.9000 1.1000 0.9758 0.9934 0.8926 0.9833 -0.0832 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656027 TRIPOLIT8 69.0 652 0.9000 1.1000 0.9580 0.9790 0.8684 0.9672 -0.0896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656033 HORTON8 69.0 652 0.9000 1.1000 0.9531 0.9789 0.8551 0.9643 -0.0980 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656043 MEADBRK8 69.0 652 0.9000 1.1000 0.9532 0.9743 0.8631 0.9625 -0.0901 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656045 MEADBRKT8 69.0 652 0.9000 1.1000 0.9534 0.9745 0.8632 0.9626 -0.0902 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656047 MIDWAY8 69.0 652 0.9000 1.1000 0.9804 0.9996 0.8995 0.9897 -0.0809 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656049 NEAL8 69.0 652 0.9000 1.1000 0.9611 0.9831 0.8842 0.9725 -0.0769 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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656059 PACKARD8 69.0 652 0.9000 1.1000 0.9461 0.9742 0.8433 0.9579 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656063 PLAINFD8 69.0 652 0.9000 1.1000 0.9483 0.9763 0.8458 0.9601 -0.1025 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656071 ROCKFORD8 69.0 652 0.9000 1.1000 0.9739 0.9933 0.8996 0.9848 -0.0743 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656073 SHELLRCK8 69.0 652 0.9000 1.1000 0.9489 0.9742 0.8568 0.9598 -0.0921 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656075 SUMNERMU8 69.0 652 0.9000 1.1000 0.9524 0.9736 0.8622 0.9617 -0.0902 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656077 SUMNERJC8 69.0 652 0.9000 1.1000 0.9643 0.9851 0.8754 0.9734 -0.0889 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656079 TRIPOLI8 69.0 652 0.9000 1.1000 0.9579 0.9789 0.8683 0.9671 -0.0896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656081 UNVERFRT8 69.0 652 0.9000 1.1000 0.9551 0.9786 0.8714 0.9661 -0.0837 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656083 WAVLY JC8 69.0 652 0.9000 1.1000 0.9485 0.9751 0.8515 0.9596 -0.0970 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656085 IANORTH8 69.0 652 0.9000 1.1000 0.9492 0.9745 0.8577 0.9602 -0.0915 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656087 BREMER CO5 161.0 652 0.9000 1.1000 0.9440 0.9740 0.8372 0.9561 -0.1068 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656089 BREMER CO8 69.0 652 0.9000 1.1000 0.9499 0.9777 0.8482 0.9618 -0.1017 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656093 PACKARDT8 69.0 652 0.9000 1.1000 0.9462 0.9743 0.8434 0.9581 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656357 HORTONTP8 69.0 652 0.9000 1.1000 0.9536 0.9794 0.8557 0.9649 -0.0979 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680023 CANOE TP 69.0 680 0.9000 1.1000 0.9997 1.0130 0.8821 0.9979 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680025 HENRY TP 69.0 680 0.9000 1.1000 1.0112 1.0236 0.8974 1.0091 -0.1138 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680027 CLDNIA 8 69.0 680 0.9000 1.1000 1.0063 1.0184 0.8697 1.0056 -0.1366 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680028 CAL CITY 69.0 680 0.9000 1.1000 1.0062 1.0175 0.8623 1.0066 -0.1439 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680029 HOUSTON 69.0 680 0.9000 1.1000 1.0089 1.0188 0.8517 1.0118 -0.1572 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680030 T LAC 69.0 680 0.9000 1.1000 1.0107 1.0200 0.8484 1.0148 -0.1623 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680031 MND PRAR 69.0 680 0.9000 1.1000 1.0124 1.0210 0.8455 1.0175 -0.1669 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680037 T BRN 69.0 680 0.9000 1.1000 1.0054 1.0193 0.8771 1.0055 -0.1283 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680039 BROWNS 1 69.0 680 0.9000 1.1000 1.0041 1.0180 0.8755 1.0041 -0.1286 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680041 MTCARROL 69.0 680 0.9000 1.1000 0.9774 1.0173 0.8514 0.9961 -0.1260 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680042 PALISADE 69.0 680 0.9000 1.1000 0.9720 1.0123 0.8449 0.9909 -0.1271 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680044 T NAT 69.0 680 0.9000 1.1000 0.9953 1.0016 0.8538 1.0038 -0.1415 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680046 NATIONAL 69.0 627 0.9300 1.0500 0.9894 0.9959 0.8492 0.9994 -0.1402 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680047 ELIZABET 69.0 680 0.9000 1.1000 0.9663 1.0068 0.8380 0.9853 -0.1283 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680048 POST 69.0 680 0.9000 1.1000 1.0062 1.0122 0.8729 1.0198 -0.1333 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680050 ECHO VAL 69.0 680 0.9000 1.1000 0.9266 0.9706 0.8195 0.9482 -0.1071 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680052 T BANK 69.0 680 0.9000 1.1000 0.9258 0.9698 0.8185 0.9473 -0.1073 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680054 BANKS 69.0 680 0.9000 1.1000 0.9248 0.9689 0.8174 0.9464 -0.1074 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680056 T HAWK 69.0 680 0.9000 1.1000 0.9255 0.9696 0.8182 0.9471 -0.1073 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680058 HAWKEYE 69.0 680 0.9000 1.1000 0.9253 0.9693 0.8179 0.9469 -0.1074 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680062 CANOE 69.0 680 0.9000 1.1000 0.9995 1.0128 0.8818 0.9976 -0.1177 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680090 POSTVILL 69.0 680 0.9000 1.1000 1.0063 1.0126 0.8738 1.0190 -0.1325 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680091 CLDNA SS 69.0 680 0.9000 1.1000 1.0067 1.0187 0.8695 1.0063 -0.1372 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680096 HARP FY8 69.0 627 0.9300 1.0500 1.0121 1.0167 0.8775 1.0154 -0.1346 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680097 LAFARGE 69.0 680 0.9000 1.1000 1.0044 1.0207 0.8988 1.0142 -0.1056 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680098 ELDORADO 69.0 627 0.9300 1.0500 0.9389 0.9761 0.8288 0.9557 -0.1101 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680099 LAFARG_8 69.0 680 0.9000 1.1000 1.0043 1.0207 0.8988 1.0142 -0.1055 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680100 T VIO 69.0 680 0.9000 1.1000 1.0041 1.0198 0.8959 1.0132 -0.1082 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680101 VIOLA 69.0 680 0.9000 1.1000 1.0020 1.0178 0.8935 1.0112 -0.1085 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680102 VIOLA_8 69.0 680 0.9000 1.1000 1.0020 1.0178 0.8935 1.0112 -0.1085 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680103 LIBERTY 69.0 680 0.9000 1.1000 1.0005 1.0156 0.8798 1.0057 -0.1207 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680104 T LP 69.0 680 0.9000 1.1000 0.9998 1.0156 0.8789 1.0045 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680105 PURDY 69.0 680 0.9000 1.1000 1.0002 1.0165 0.8801 1.0039 -0.1201 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680107 T RM 69.0 680 0.9000 1.1000 1.0017 1.0180 0.8826 1.0043 -0.1191 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680109 REDMOUND 69.0 680 0.9000 1.1000 1.0009 1.0172 0.8817 1.0035 -0.1192 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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680110 GENOA 69.0 680 0.9500 1.0500 1.0056 1.0214 0.8887 1.0062 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680111 CASHDGST 69.0 600 0.9000 1.0500 1.0227 1.0267 0.8979 1.0228 -0.1248 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680112 WESTBY 69.0 600 0.9000 1.0500 1.0161 1.0214 0.8935 1.0158 -0.1226 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680113 CASHTON 69.0 600 0.9000 1.0500 1.0216 1.0256 0.8966 1.0216 -0.1250 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680114 CASHTO_8 69.0 600 0.9500 1.0500 1.0216 1.0256 0.8966 1.0216 -0.1250 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680118 WAUKON 69.0 627 0.9300 1.0500 1.0147 1.0220 0.8833 1.0053 -0.1314 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680122 HENRY8 69.0 680 0.9000 1.1000 1.0110 1.0234 0.8972 1.0089 -0.1138 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680125 NORDNESS 69.0 680 0.9000 1.1000 0.9938 1.0064 0.8710 0.9955 -0.1228 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680131 FESTINA 69.0 627 0.9300 1.0500 0.9618 0.9864 0.8456 0.9691 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680150 BURR TP 69.0 680 0.9000 1.1000 1.0077 1.0207 0.8981 1.0070 -0.1096 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680152 NORDN TP 69.0 680 0.9000 1.1000 0.9941 1.0067 0.8713 0.9958 -0.1228 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680154 ALBION 69.0 600 0.9000 1.0500 1.0134 1.0139 0.8969 1.0168 -0.1165 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680156 MERRILLA 69.0 600 0.9000 1.0500 1.0066 1.0087 0.8960 1.0123 -0.1106 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680157 MERRIL_8 69.0 600 0.9500 1.0500 1.0066 1.0087 0.8960 1.0123 -0.1106 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680159 BROCKW_8 69.0 600 0.9000 1.0500 1.0130 1.0132 0.8969 1.0160 -0.1161 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680160 CENTERVL 69.0 680 0.9000 1.1000 1.0025 1.0077 0.8566 1.0072 -0.1459 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680161 LOCUST 69.0 680 0.9000 1.1000 1.0018 1.0152 0.8869 1.0006 -0.1149 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680165 BURR OAK 69.0 680 0.9000 1.1000 1.0075 1.0205 0.8978 1.0068 -0.1097 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680166 INDEPNDN 69.0 680 0.9000 1.1000 0.9951 0.9991 0.8983 1.0019 -0.0968 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680167 PINE CK 69.0 680 0.9000 1.1000 1.0083 1.0225 0.8305 1.0204 -0.1778 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680169 MADISON 69.0 627 0.9300 1.0500 0.9937 1.0065 0.8795 0.9924 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680190 HUMBIRD 69.0 600 0.9000 1.0500 0.9948 1.0028 0.8977 1.0081 -0.0971 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680191 PINE VAL 69.0 600 0.9000 1.0500 0.9940 1.0059 0.8987 1.0073 -0.0953 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680204 PLEASANT 69.0 680 0.9000 1.1000 0.9946 1.0009 0.8990 1.0047 -0.0956 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680205 ELK CRK 69.0 680 0.9000 1.1000 0.9942 0.9993 0.8979 1.0026 -0.0963 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680211 STRUM 69.0 680 0.9000 1.1000 0.9911 0.9986 0.8956 1.0029 -0.0955 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680230 EIDSVOLD 69.0 600 0.9000 1.0500 0.9699 0.9970 0.8945 0.9949 -0.0754 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680231 MEENON 69.0 600 0.9000 1.0500 0.8796 0.9831 0.8620 0.9943 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680259 JOHNSON TIM 69.0 680 0.9000 1.1000 0.9589 1.0205 0.8404 1.0218 -0.1185 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680278 BROCKTAP 69.0 600 0.9000 1.0500 1.0135 1.0138 0.8968 1.0166 -0.1167 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680319 JACKSON 69.0 680 0.9000 1.1000 0.8999 1.0010 0.8828 1.0119 -0.0171 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680336 FOREST 8 69.0 680 0.9000 1.1000 1.0019 1.0177 0.8934 1.0110 -0.1085 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680338 ASHLAND 69.0 600 0.9000 1.0500 0.9947 1.0442 0.8952 1.0475 -0.0995 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680341 BIBON 69.0 600 0.9000 1.0500 0.9869 1.0390 0.8828 1.0417 -0.1041 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680343 CABLE 69.0 600 0.9000 1.0500 0.9726 1.0302 0.8611 1.0319 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680344 TELEMARK 69.0 600 0.9000 1.0500 0.9709 1.0291 0.8585 1.0308 -0.1124 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680345 LOU PAC 69.0 600 0.9000 1.0500 0.9589 1.0205 0.8404 1.0218 -0.1185 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680348 SISTER B 69.0 600 0.9000 1.0500 0.9533 1.0133 0.8335 1.0152 -0.1198 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680349 ROUND_8 69.0 600 0.9000 1.0500 0.9520 1.0121 0.8321 1.0141 -0.1199 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680351 SPRNG BR 69.0 600 0.9000 1.0500 0.9669 1.0225 0.8485 1.0256 -0.1184 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680386 PILSEN7 115.0 600 0.9000 1.0500 0.9899 1.0377 0.8970 1.0412 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680393 MT LAX 69.0 680 0.9000 1.1000 1.0100 1.0283 0.8228 1.0310 -0.1872 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680394 T GREEN 69.0 680 0.9000 1.1000 1.0106 1.0286 0.8231 1.0315 -0.1875 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680395 GREENFIE 69.0 680 0.9000 1.1000 1.0076 1.0259 0.8197 1.0287 -0.1879 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680396 GRANDAD 69.0 680 0.9000 1.1000 1.0123 1.0296 0.8241 1.0325 -0.1882 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680397 SAND LAK 69.0 680 0.9000 1.1000 1.0148 1.0301 0.8255 1.0332 -0.1893 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680398 BRICE 69.0 680 0.9000 1.1000 1.0181 1.0324 0.8292 1.0354 -0.1889 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680400 BRICE TP 69.0 680 0.9000 1.1000 1.0184 1.0328 0.8296 1.0357 -0.1888 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680402 NEW AMST 69.0 600 0.9000 1.0500 1.0130 1.0266 0.8269 1.0290 -0.1861 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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680403 NRTHLAX8 69.0 680 0.9000 1.1000 1.0187 1.0330 0.8299 1.0359 -0.1888 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680418 SPRI GR8 69.0 680 0.9000 1.1000 1.0047 1.0171 0.8711 1.0027 -0.1336 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680420 RICEFRD8 69.0 680 0.9000 1.1000 1.0069 1.0194 0.8783 1.0043 -0.1286 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680421 SPGR TP 69.0 680 0.9000 1.1000 1.0056 1.0180 0.8721 1.0036 -0.1335 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680424 DORCHEST 69.0 680 0.9000 1.1000 1.0051 1.0171 0.8676 1.0047 -0.1375 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680425 WATERVIL 69.0 627 0.9300 1.0500 1.0092 1.0141 0.8740 1.0136 -0.1352 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680426 LUDLOW 69.0 627 0.9300 1.0500 1.0084 1.0184 0.8794 0.9955 -0.1290 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680428 T FREN 69.0 680 0.9000 1.1000 0.9994 1.0044 0.8622 1.0045 -0.1372 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680429 FRENCHVL 69.0 680 0.9000 1.1000 0.9980 1.0030 0.8605 1.0031 -0.1375 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680430 ARCADIA 69.0 680 0.9000 1.1000 0.9925 0.9969 0.8781 0.9986 -0.1144 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680431 ARCAD MU 69.0 680 0.9000 1.1000 0.9878 0.9922 0.8744 0.9940 -0.1134 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680432 GLENCOE 69.0 680 0.9000 1.1000 0.9866 0.9910 0.8731 0.9928 -0.1135 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680444 KRAUSE 8 69.0 680 0.9000 1.1000 1.0136 1.0290 0.8240 1.0320 -0.1896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680448 TWINDSR 69.0 680 0.9000 1.1000 0.9273 0.9712 0.8202 0.9488 -0.1071 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680451 RICFD TP 69.0 680 0.9000 1.1000 1.0069 1.0195 0.8784 1.0044 -0.1285 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680474 BADGER 8 69.0 600 0.9000 1.0500 0.9961 0.9984 0.8999 1.0039 -0.0962 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680477 FARMBURG 69.0 627 0.9300 1.0500 0.9956 1.0020 0.8551 1.0048 -0.1405 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680479 HICKORY 69.0 680 0.9000 1.1000 1.0008 1.0171 0.8816 1.0034 -0.1192 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680499 NORTH CK 69.0 680 0.9000 1.1000 0.9921 0.9965 0.8794 0.9983 -0.1127 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680501 GREENFDT 69.0 680 0.9000 1.1000 1.0076 1.0259 0.8198 1.0287 -0.1878 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680507 WILDTUR8 69.0 680 0.9000 1.1000 1.0062 1.0175 0.8623 1.0066 -0.1439 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680529 HOLLAND 69.0 600 0.9000 1.0500 1.0150 1.0289 0.8277 1.0316 -0.1873 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680539 SPRGTAP8 69.0 680 0.9000 1.1000 1.0050 1.0178 0.8857 1.0100 -0.1193 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680540 SPRINGVILLE8 69.0 680 0.9000 1.1000 1.0042 1.0170 0.8847 1.0092 -0.1195 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680543 PORTLAND 69.0 600 0.9000 1.0500 1.0235 1.0275 0.8985 1.0237 -0.1250 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680546 PORTLDTP 69.0 600 0.9000 1.0500 1.0240 1.0279 0.8991 1.0242 -0.1249 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681519 STONEMAN 161.0 680 0.9000 1.1000 0.9775 1.0081 0.8573 1.0079 -0.1202 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681520 GALENA 5 161.0 680 0.9000 1.1000 0.9689 1.0043 0.8552 0.9920 -0.1137 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681521 SENECA 5 161.0 680 0.9000 1.1000 0.9804 1.0130 0.8220 1.0187 -0.1584 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681523 GENOA  5 161.0 680 0.9000 1.1000 0.9977 1.0200 0.8205 1.0200 -0.1772 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681524 HLSBORO5 161.0 680 0.9000 1.1000 0.9887 1.0223 0.8337 1.0322 -0.1550 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681525 GRANGRAE 161.0 680 0.9000 1.1000 0.9712 1.0051 0.8286 1.0104 -0.1426 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681526 BELLCTR5 161.0 680 0.9000 1.1000 0.9834 1.0162 0.8261 1.0232 -0.1573 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681527 BVR CRK5 161.0 680 0.9000 1.1000 1.0055 1.0161 0.8707 1.0046 -0.1348 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681528 HARMONY5 161.0 680 0.9000 1.1000 0.9994 1.0113 0.8300 1.0009 -0.1694 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681530 POSTVIL5 161.0 680 0.9000 1.1000 0.9710 1.0041 0.8242 0.9927 -0.1468 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681531 LAC TAP5 161.0 680 0.9000 1.1000 0.9855 1.0077 0.8070 1.0181 -0.1785 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681533 BARRON 5 161.0 680 0.9000 1.1000 0.9790 1.0022 0.8898 1.0050 -0.0892 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681541 WASHCO 5 161.0 680 0.9000 1.1000 0.9432 1.0080 0.8387 1.0051 -0.1045 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699002 COUNCIL CK 161.0 694 0.9000 1.1000 0.9311 0.9920 0.7784 1.0043 -0.1527 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699010 NED 161 161.0 694 0.9000 1.1000 0.9792 1.0091 0.8594 1.0095 -0.1198 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699020 NED 138 138.0 694 0.9000 1.1000 0.9949 1.0200 0.8806 1.0200 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699030 POT 138 138.0 694 0.9000 1.1000 0.9828 1.0090 0.8713 1.0114 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699031 HLM 138 138.0 694 0.9000 1.1000 0.9840 1.0088 0.8761 1.0129 -0.1079 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699033 DAR 138 138.0 694 0.9000 1.1000 0.9963 1.0148 0.8991 1.0213 -0.0972 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699035 LAN 138 138.0 694 0.9000 1.1000 0.9854 1.0084 0.8836 1.0114 -0.1018 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699239 COC 138 138.0 694 0.9000 1.1000 0.9602 1.0186 0.8090 1.0303 -0.1512 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699448 AWHD PST 230.0 696 0.9000 1.1000 0.9210 1.0112 0.8136 0.9936 -0.1074 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699449 ARROWHD 345.0 696 0.9000 1.1000 0.9195 1.0271 0.7900 1.0083 -0.1295 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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699450 ST LAKE 345.0 696 0.9000 1.1000 0.9076 1.0217 0.7681 1.0078 -0.1395 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699451 STL IND 345.0 696 0.9000 1.1000 0.9076 1.0217 0.7681 1.0078 -0.1395 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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D.2 2015 Shoulder Peak Contingency Violations 


Table D-5: 2015 SUOP Category B Thermal Violations 


Table D-6: 2015 SUOP Category B Voltage Violations 


Table D-7: 2015 SUOP MEC Category C Thermal Violations 


Table D-8: 2015 SUOP MEC Category C Voltage Violations 


Table D-9: 2015 SUOP CIPCO Category C Thermal Violations 


Table D-10: 2015 SUOP CIPCO Category C Voltage Violations 


Table D-11: 2015 SUOP MPW Category C Thermal Violations 


Table D-12: 2015 SUOP MPW Category C Voltage Violations 


 


 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 
630120 ALDEN J8    69.0  1 40 0.1 0.3 43.2 108.1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681-Outlet-2 G681, G681, G681 G681-Outlet-2


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 31.5 78.8 76.4 191.0 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00374 -0.01638 0.08167 -0.00107 0.00130 0.72751 0.01061 0.00295 -0.00451 0.00544 -0.01633 0.00145 -0.00148 -0.00947 0.00704 0.00146 0.00319 0.00240 0.00146 -0.00338 0.00131 -0.00585 -0.00258 -0.00773 0.00285 G681, 


G870, 
G681, G870 G681-Outlet-1


G681, G870, G681, G870 G681-
Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 31.1 77.8 74.0 185.1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00351 -0.01733 0.07840 -0.00116 0.00108 0.70442 0.01002 0.00276 -0.00476 0.00512 -0.01305 0.00129 -0.00137 -0.00890 0.00664 0.00132 0.00300 0.00208 0.00132 -0.00351 0.00115 -0.00531 -0.00258 -0.00711 0.00267 G681, 
G870, 
G681, G681-Outlet-1


G681, G870, G681,  G681-Outlet-
1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 23.1 57.8 55.8 139.6 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B 0.00110 -0.00812 -0.00586 0.00000 0.00170 0.73159 0.01115 0.00096 -0.00182 0.00249 -0.00968 0.00165 -0.00078 -0.00640 0.00523 0.00157 0.00121 0.00257 0.00157 -0.00131 0.00156 -0.00366 -0.00107 -0.00563 0.00027 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 31.5 78.8 55.8 139.4 G870-Outlet1


WNBAGOS5     161 - FREEBORN5    161 1
B 0.00374 -0.01638 -0.03854 -0.00107 0.00130 0.72751 0.01061 0.00295 -0.00451 0.00544 -0.01633 0.00145 -0.00148 -0.00947 0.00704 0.00146 0.00319 0.00240 0.00146 -0.00338 0.00131 -0.00585 -0.00258 -0.00773 0.00285 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 22.9 57.3 55.6 139.0


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B 0.00113 -0.00812 -0.00586 -0.00001 0.00168 0.73159 0.01104 0.00097 -0.00182 0.00250 -0.00967 0.00163 -0.00078 -0.00638 0.00520 0.00156 0.00122 0.00255 0.00156 -0.00132 0.00155 -0.00366 -0.00107 -0.00561 0.00030 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 25 62.5 54.6 136.6


680301 T FC        69.0 680305 
LINDEN      69.0 1


T FC        69.0 - LINDEN      69.0 1
B 0.00273 -0.01380 -0.00528 -0.00113 0.00059 0.73947 0.00763 0.00214 -0.00414 0.00392 -0.01068 0.00080 -0.00115 -0.00601 0.00500 0.00086 0.00231 0.00133 0.00086 -0.00306 0.00069 -0.00421 -0.00222 -0.00547 0.00212 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 26.7 66.8 53.9 134.8 ITCM-B113-NW


WBGOJ S8    69.0 - WNBAGOS5     161 1
WNBAGOS5     161 - FARIBLT5     161 1
WNBAGOS5     161 - FREEBORN5    161 1


B 0.00255 -0.01069 -0.03197 -0.00065 0.00113 0.75121 0.00787 0.00197 -0.00279 0.00390 -0.01318 0.00115 -0.00124 -0.00796 0.00524 0.00111 0.00217 0.00203 0.00111 -0.00216 0.00105 -0.00464 -0.00181 -0.00639 0.00183 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 21.4 53.5 52.7 131.9


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B 0.00162 -0.00842 -0.00670 -0.00025 0.00128 0.73071 0.00876 0.00135 -0.00207 0.00288 -0.00960 0.00128 -0.00081 -0.00604 0.00466 0.00124 0.00154 0.00203 0.00124 -0.00153 0.00120 -0.00355 -0.00123 -0.00526 0.00095 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 21.5 53.8 52.7 131.8


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B 0.00162 -0.00842 -0.00670 -0.00025 0.00128 0.73071 0.00876 0.00135 -0.00207 0.00288 -0.00960 0.00128 -0.00081 -0.00604 0.00466 0.00124 0.00154 0.00203 0.00124 -0.00153 0.00120 -0.00355 -0.00123 -0.00526 0.00095 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 21.5 53.8 52.7 131.8 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B 0.00162 -0.00842 -0.00670 -0.00025 0.00128 0.73071 0.00876 0.00135 -0.00207 0.00288 -0.00960 0.00128 -0.00081 -0.00604 0.00466 0.00124 0.00154 0.00203 0.00124 -0.00153 0.00120 -0.00355 -0.00123 -0.00526 0.00095 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 19.1 47.8 49.5 123.7 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B 0.00213 -0.00842 -0.00652 -0.00069 -0.00001 0.73091 0.00620 0.00170 -0.00246 0.00319 -0.00927 0.00084 -0.00091 -0.00554 0.00428 0.00082 0.00186 0.00128 0.00082 -0.00189 0.00074 -0.00344 -0.00151 -0.00480 0.00157 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 17.4 43.5 47.0 117.4 J182-Outlet1


AUSTIN 5     161 - GRE-PL VLLY5 161 1
B 0.00217 -0.00992 -0.00905 -0.00063 0.00073 0.72875 0.00604 0.00171 -0.00267 0.00313 -0.01085 0.00083 -0.00082 -0.00346 0.00403 0.00084 0.00185 0.00135 0.00084 -0.00198 0.00075 -0.00352 -0.00149 -0.00504 0.00166 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 16.4 41.0 46.3 115.7 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B 0.00204 -0.00972 -0.00791 -0.00051 0.00080 0.72964 0.00599 0.00161 -0.00252 0.00304 -0.01227 0.00090 -0.00072 -0.00517 0.00401 0.00090 0.00175 0.00142 0.00090 -0.00185 0.00082 -0.00348 -0.00135 -0.00553 0.00152 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
 10335 G681_SUB    69.0 
630121 ALEAWST8    69.0  1 40 0.1 0.3 43.2 107.9 G681-Outlet1


ALDEN J8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681-Outlet-1 G681, G681, G681 G681-Outlet-1


347000 4E.QUINCY    138 
347193 4HAMLTNAM    138  1 98 73.2 74.7 108.4 110.7 MCNE-NIOT-1


4MACOMBNE    138 - 4NIOTA       138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


347000 4E.QUINCY    138 
347193 4HAMLTNAM    138  1 98 73.2 74.7 108.4 110.7 NIOTA


5NIOTA       161 - 4NIOTA       138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


347000 4E.QUINCY    138 
347193 4HAMLTNAM    138  1 98 72.5 74.0 107.7 109.9 MCBW-MCNE-1


4MACOMB W    138 - 4MACOMBNE    138 1
4MACOMBNE    138 - 4NIOTA       138 1


B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  
347000 4E.QUINCY    138 
347193 4HAMLTNAM    138  1 98 68.9 70.3 104.1 106.2


347490 4MACOMB W    138 347491 
4MACOMBNE    138 1


4MACOMB W    138 - 4MACOMBNE    138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


347193 4HAMLTNAM    138 
347195 2HAMLTNAM   69.0  1 96 75.5 78.6 111.4 116.1 NIOTA


5NIOTA       161 - 4NIOTA       138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


347193 4HAMLTNAM    138 
347195 2HAMLTNAM   69.0  1 96 75.5 78.6 111.4 116.0 MCNE-NIOT-1


4MACOMBNE    138 - 4NIOTA       138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


347193 4HAMLTNAM    138 
347195 2HAMLTNAM   69.0  1 96 74.7 77.8 110.7 115.3 MCBW-MCNE-1


4MACOMB W    138 - 4MACOMBNE    138 1
4MACOMBNE    138 - 4NIOTA       138 1


B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  
347193 4HAMLTNAM    138 
347195 2HAMLTNAM   69.0  1 96 71.1 74.1 107.2 111.6


347490 4MACOMB W    138 347491 
4MACOMBNE    138 1


4MACOMB W    138 - 4MACOMBNE    138 1
B -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471 J097, J097,  


601002 ADAMS  3     345 
631046 ADAMS  5     161 
605739 ADAMS1 9    13.8 9 345 380.4 110.3 474.3 137.5


601002 ADAMS  3     345 615306 
GRE-PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B -0.05580 -0.13065 -0.15922 0.01931 -0.00402 -0.14988 -0.05708 -0.04769 -0.00448 -0.05174 -0.27465 0.00361 0.04252 -0.11621 -0.03923 0.00602 -0.04658 -0.01547 0.00602 0.01298 0.00437 0.05429 0.03862 -0.10737 -0.05957 J026, J026,  


601002 ADAMS  3     345 
631046 ADAMS  5     161 
605739 ADAMS1 9    13.8 9 345 221.6 64.2 362.8 105.2 ITCM-B103-NW


ADAMS_S5     161 - BVR CRK5     161 1
BVR CRK5     161 - HARMONY5     161 1
RICE   5     161 - BVR CRK5     161 1


B -0.00130 -0.18518 -0.18601 -0.01162 -0.01649 -0.15594 -0.01251 -0.00109 -0.04641 -0.00504 -0.39416 -0.00898 0.01109 0.02485 -0.01064 -0.00559 -0.00174 -0.02342 -0.00559 -0.02821 -0.00936 0.01258 -0.00687 -0.03756 0.00084 J026, J026,  


601002 ADAMS  3     345 
631046 ADAMS  5     161 
605739 ADAMS1 9    13.8 9 345 219.5 63.6 356.6 103.4


681527 BVR CRK5     161 681528 
HARMONY5     161 1


BVR CRK5     161 - HARMONY5     161 1
B 0.00032 -0.18159 -0.18083 -0.01182 -0.01607 -0.15212 -0.01077 0.00033 -0.04697 -0.00347 -0.38251 -0.00861 0.01099 0.02915 -0.00933 -0.00520 -0.00034 -0.02284 -0.00520 -0.02893 -0.00902 0.00382 -0.00760 -0.04534 0.00252 J026, J026,  


601002 ADAMS  3     345 
631046 ADAMS  5     161 
605739 ADAMS1 9    13.8 9 345 215.8 62.6 355.8 103.1


631123 ADAMS_S5     161 681527 
BVR CRK5     161 1


ADAMS_S5     161 - BVR CRK5     161 1
B -0.00134 -0.18383 -0.18494 -0.01122 -0.01619 -0.15485 -0.01243 -0.00114 -0.04550 -0.00502 -0.39291 -0.00876 0.01106 0.02516 -0.01054 -0.00543 -0.00178 -0.02307 -0.00543 -0.02748 -0.00912 0.01305 -0.00637 -0.03930 0.00076 J026, J026,  


605071 FARM TP8    69.0 
619442 GRE-MUNSNTP869.0  1 52.8 33 62.5 62.2 117.8


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B -0.03704 0.00102 0.00113 -0.00050 -0.00135 0.00088 -0.00110 -0.00294 0.00002 -0.00852 0.00222 -0.00137 0.00042 0.00286 -0.00497 -0.00133 -0.00392 -0.00159 -0.00133 -0.00003 -0.00131 0.00154 0.00007 0.00311 -0.24756 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


605071 FARM TP8    69.0 
619442 GRE-MUNSNTP869.0  1 52.8 30.9 58.5 59.9 113.4 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B -0.03677 0.00090 0.00098 -0.00060 -0.00147 0.00070 -0.00139 -0.00250 -0.00008 -0.00884 0.00212 -0.00148 0.00037 0.00276 -0.00517 -0.00143 -0.00349 -0.00172 -0.00143 -0.00013 -0.00142 0.00147 -0.00002 0.00308 -0.24224 H048_H058, 
H048_H058
, H048_H058, H048_H058,  


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 36.7 76.8 65.6 137.3


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03704 -0.00102 -0.00113 0.00050 0.00135 -0.00088 0.00110 0.00294 -0.00002 0.00852 -0.00222 0.00137 -0.00042 -0.00286 0.00497 0.00133 0.00392 0.00159 0.00133 0.00003 0.00131 -0.00154 -0.00007 -0.00311 0.24756 H048_H058, 


H048_H058
, 


H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 34.6 72.4 63.3 132.4 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.03677 -0.00090 -0.00098 0.00060 0.00147 -0.00070 0.00139 0.00250 0.00008 0.00884 -0.00212 0.00148 -0.00037 -0.00276 0.00517 0.00143 0.00349 0.00172 0.00143 0.00013 0.00142 -0.00147 0.00002 -0.00308 0.24224 H048_H058, 
H048_H058
, 


H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 33.6 70.3 52.9 110.7 XEL_B2_WAKEFIELD_2_115


GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


B 0.02338 -0.00046 -0.00048 0.00044 0.00098 -0.00030 0.00105 0.00115 0.00013 0.00562 -0.00120 0.00098 -0.00018 -0.00159 0.00329 0.00094 0.00175 0.00114 0.00094 0.00015 0.00094 -0.00083 0.00008 -0.00183 0.17075
H048_H058-
Outlet-3  H048_H058-Outlet-3


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 33.2 69.5 50.1 104.8


3Wnd: OPEN B$0306 115/69       
1


GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1


B 0.01954 -0.00040 -0.00043 0.00030 0.00072 -0.00030 0.00070 0.00105 0.00006 0.00425 -0.00097 0.00072 -0.00016 -0.00127 0.00248 0.00069 0.00151 0.00084 0.00069 0.00008 0.00069 -0.00067 0.00003 -0.00143 0.15672
H048_H058-
Outlet-3  H048_H058-Outlet-3


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 31.3 65.5 49.2 102.9


3Wnd: OPEN B$0296 115/69       
1


GRE-WST CLD869.0 - GRE-WST CLD7 115 - 
GRE-WSTCLD T13.8 1


B 0.01982 -0.00044 -0.00049 0.00018 0.00052 -0.00038 0.00040 0.00127 -0.00003 0.00337 -0.00092 0.00053 -0.00019 -0.00118 0.00197 0.00051 0.00167 0.00061 0.00051 -0.00001 0.00050 -0.00064 -0.00005 -0.00127 0.17965
H048_H058-
Outlet-3  H048_H058-Outlet-3


605119 PAYNES 8    69.0 
619440 GRE-ROSCOTP869.0  1 47.8 29.4 61.5 49.1 102.7


605111 BLCKOAK8    69.0 605113 
MELRSMU8    69.0 1


BLCKOAK8    69.0 - MELRSMU8    69.0 1
B 0.02545 -0.00070 -0.00077 0.00014 0.00058 -0.00064 0.00036 0.00230 -0.00015 0.00412 -0.00134 0.00060 -0.00033 -0.00168 0.00243 0.00058 0.00288 0.00070 0.00058 -0.00012 0.00057 -0.00095 -0.00016 -0.00179 0.20258 H048_H058, 


H048_H058
, 


H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


613210 OWATANA1    69.0 
630116 PRAT T 8    69.0  1 45 32.4 72.0 55.6 123.6


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00508 -0.02777 -0.04868 -0.00333 -0.00258 -0.08680 0.00351 0.00423 -0.00874 0.00398 -0.01068 -0.00160 -0.00056 0.00364 0.00152 -0.00109 0.00402 -0.00321 -0.00109 -0.00628 -0.00174 -0.00254 -0.00378 0.00014 0.00581 G870, G870,  


613210 OWATANA1    69.0 
630116 PRAT T 8    69.0  1 45 30.7 68.2 53.7 119.3 ITCM-B107-NW


HAYWD#28    69.0 - HAYWD#25     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1


B 0.00484 -0.02572 -0.04627 -0.00310 -0.00242 -0.10360 0.00320 0.00403 -0.00814 0.00376 -0.01010 -0.00150 -0.00049 0.00361 0.00137 -0.00102 0.00383 -0.00304 -0.00102 -0.00584 -0.00163 -0.00237 -0.00351 0.00002 0.00556 G870, G870,  
619440 GRE-ROSCOTP869.0 
619442 GRE-MUNSNTP869.0  1 58.3 34.8 59.7 63.8 109.4


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03704 -0.00102 -0.00113 0.00050 0.00135 -0.00088 0.00110 0.00294 -0.00002 0.00852 -0.00222 0.00137 -0.00042 -0.00286 0.00497 0.00133 0.00392 0.00159 0.00133 0.00003 0.00131 -0.00154 -0.00007 -0.00311 0.24756 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 
619442 GRE-MUNSNTP869.0  1 58.3 32.7 56.1 61.4 105.4 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.03677 -0.00090 -0.00098 0.00060 0.00147 -0.00070 0.00139 0.00250 0.00008 0.00884 -0.00212 0.00148 -0.00037 -0.00276 0.00517 0.00143 0.00349 0.00172 0.00143 0.00013 0.00142 -0.00147 0.00002 -0.00308 0.24224 H048_H058, 
H048_H058
, H048_H058, H048_H058,  


629990 ELLENDALE5  69.0 
630131 STELCTR8    69.0  1 45 34.4 76.4 57.5 127.7


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B -0.00508 0.02777 0.04868 0.00333 0.00258 0.08680 -0.00351 -0.00423 0.00874 -0.00398 0.01068 0.00160 0.00056 -0.00364 -0.00152 0.00109 -0.00402 0.00321 0.00109 0.00628 0.00174 0.00254 0.00378 -0.00014 -0.00581 G870, G870,  


629990 ELLENDALE5  69.0 
630131 STELCTR8    69.0  1 45 32.7 72.7 55.6 123.4 ITCM-B107-NW


HAYWD#28    69.0 - HAYWD#25     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1


B -0.00484 0.02572 0.04627 0.00310 0.00242 0.10360 -0.00320 -0.00403 0.00814 -0.00376 0.01010 0.00150 0.00049 -0.00361 -0.00137 0.00102 -0.00383 0.00304 0.00102 0.00584 0.00163 0.00237 0.00351 -0.00002 -0.00556 G870, G870,  
630013 VIELE  8    69.0 
630668 CRYTCHJ8    69.0  1 72 53.2 73.9 79.5 110.4


344290 5CARBID T    161 631084 
VIELE  5     161 1


5CARBID T    161 - VIELE  5     161 1
B 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331 J097, J097,  


630013 VIELE  8    69.0 
630668 CRYTCHJ8    69.0  1 72 53.2 73.9 79.5 110.4 PLMY-VIEL-2A


5CARBID T    161 - CARBIDE5     161 1
5CARBID T    161 - VIELE  5     161 1


B 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331 J097, J097,  
630013 VIELE  8    69.0 
630668 CRYTCHJ8    69.0  1 72 53.2 73.9 79.4 110.3


344290 5CARBID T    161 631075 
CARBIDE5     161 1


5CARBID T    161 - CARBIDE5     161 1
B 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331 J097, J097,  


630013 VIELE  8    69.0 
631084 VIELE  5     161  1 84 68.5 81.5 98.5 117.2


344290 5CARBID T    161 631084 
VIELE  5     161 1


5CARBID T    161 - VIELE  5     161 1
B -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264 J097, J097,  


630013 VIELE  8    69.0 
631084 VIELE  5     161  1 84 68.4 81.4 98.4 117.1


344290 5CARBID T    161 631075 
CARBIDE5     161 1


5CARBID T    161 - CARBIDE5     161 1
B -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264 J097, J097,  


630013 VIELE  8    69.0 
631084 VIELE  5     161  1 84 68.4 81.4 98.4 117.1 PLMY-VIEL-2A


5CARBID T    161 - CARBIDE5     161 1
5CARBID T    161 - VIELE  5     161 1


B -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264 J097, J097,  


630013 VIELE  8    69.0 
631084 VIELE  5     161  1 84 69 82.1 95.6 113.8 ITCM-B104-SE


CARBIDE8    69.0 - CARBIDE5     161 1
CARBIDE5     161 - TRIVERS5     161 1


B -0.00258 -0.00358 -0.00327 -0.00440 -0.00349 -0.00321 -0.00271 -0.00239 -0.00409 -0.00260 -0.00340 -0.00347 -0.09356 -0.00329 -0.00255 -0.00307 -0.00239 -0.00329 -0.00307 -0.00443 -0.00359 -0.00429 -0.00478 -0.00306 -0.00261 J097, J097,  
630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 39.9 110.8 69.7 193.5 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00151 -0.00818 -0.00265 -0.02535 -0.01069 -0.00276 -0.00259 -0.00176 -0.03275 -0.00234 0.00022 -0.00995 0.00262 0.00179 -0.00387 -0.00643 -0.00196 -0.01175 -0.00643 -0.06832 -0.01063 0.01207 -0.03127 0.00165 -0.00105 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 35.8 99.4 60.3 167.5 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B -0.00290 -0.01945 -0.00902 0.01323 -0.00825 -0.00905 -0.00385 -0.00258 -0.06205 -0.00324 -0.00619 0.00028 0.00421 -0.00307 -0.00363 -0.00010 -0.00264 -0.01106 -0.00010 -0.12848 0.00047 0.00293 0.05605 -0.00316 -0.00279 H021, H021 H021, H021 


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 31.9 88.6 47.6 132.3


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B -0.00176 -0.01141 -0.00471 -0.00421 -0.00813 -0.00477 -0.00263 -0.00175 -0.04034 -0.00227 -0.00225 -0.00394 0.00277 -0.00033 -0.00311 -0.00271 -0.00186 -0.00979 -0.00271 -0.05954 -0.00413 0.00705 0.03453 -0.00037 -0.00151 H021, H021,  


GIP With 
Impact-5


Table D-5: 2015 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-6 GIP With Impact







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-5


Table D-5: 2015 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-6 GIP With Impact


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 31.9 88.6 47.6 132.1 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B -0.00176 -0.01141 -0.00471 -0.00421 -0.00813 -0.00477 -0.00263 -0.00175 -0.04034 -0.00227 -0.00225 -0.00394 0.00277 -0.00033 -0.00311 -0.00271 -0.00186 -0.00979 -0.00271 -0.05954 -0.00413 0.00705 0.03453 -0.00037 -0.00151 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 31.8 88.3 47.5 131.9 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B -0.00177 -0.01143 -0.00472 -0.00419 -0.00813 -0.00478 -0.00263 -0.00175 -0.04033 -0.00227 -0.00226 -0.00393 0.00277 -0.00033 -0.00312 -0.00270 -0.00186 -0.00979 -0.00270 -0.05953 -0.00412 0.00704 0.03457 -0.00037 -0.00152 H021, H021,  
630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 31.7 88.1 47.4 131.7


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B -0.00176 -0.01141 -0.00471 -0.00421 -0.00813 -0.00477 -0.00263 -0.00175 -0.04034 -0.00227 -0.00225 -0.00394 0.00277 -0.00033 -0.00311 -0.00271 -0.00186 -0.00979 -0.00271 -0.05954 -0.00413 0.00705 0.03453 -0.00037 -0.00151 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 31.1 86.4 45.6 126.7


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B -0.00278 -0.01095 -0.00605 -0.00185 -0.00611 -0.00604 -0.00338 -0.00254 -0.02917 -0.00302 -0.00479 -0.00262 0.00327 -0.00364 -0.00327 -0.00166 -0.00259 -0.00771 -0.00166 -0.05341 -0.00274 0.00594 0.03608 -0.00228 -0.00271 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 40.4 112.2 43.2 120.1 H009-Outlet2


ABBOTT 5     161 - M-TOWN 5     161 1
B -0.00151 -0.00818 -0.00265 -0.02535 -0.01069 -0.00276 -0.00259 -0.00176 -0.03275 -0.00234 0.00022 -0.00995 0.00262 0.00179 -0.00387 -0.00643 -0.00196 -0.01175 -0.00643 -0.06832 -0.01063 0.01207 0.15304 0.00165 -0.00105 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 27.5 76.4 41.6 115.4 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B -0.00276 -0.01134 -0.00639 -0.00197 -0.00621 -0.00635 -0.00339 -0.00254 -0.02935 -0.00302 -0.00554 -0.00271 0.00318 -0.00343 -0.00330 -0.00175 -0.00259 -0.00781 -0.00175 -0.05356 -0.00283 0.00576 0.03595 -0.00246 -0.00268 H021, H021,  
630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 26.6 73.9 41.2 114.3


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B -0.00195 -0.01007 -0.00446 -0.00335 -0.00762 -0.00452 -0.00273 -0.00194 -0.03005 -0.00242 -0.00241 -0.00415 0.00324 -0.00072 -0.00320 -0.00349 -0.00205 -0.00869 -0.00349 -0.05450 -0.00432 0.00488 0.03477 -0.00083 -0.00172 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 26.7 74.2 41.1 114.2 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B -0.00196 -0.01008 -0.00447 -0.00335 -0.00767 -0.00452 -0.00273 -0.00195 -0.03006 -0.00243 -0.00242 -0.00416 0.00325 -0.00072 -0.00320 -0.00345 -0.00206 -0.00871 -0.00345 -0.05451 -0.00434 0.00488 0.03477 -0.00084 -0.00173 H021, H021,  
630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 20.8 57.8 40.2 111.8 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B -0.00100 -0.00666 -0.00263 -0.00733 -0.00535 -0.00268 -0.00159 -0.00102 -0.07028 -0.00137 -0.00105 -0.00369 0.00203 0.00019 -0.00202 -0.00225 -0.00111 -0.00640 -0.00225 -0.07470 -0.00394 0.00525 0.02871 0.00001 -0.00080 H021, G947 H021, G947 


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 26 72.2 40.1 111.5 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00199 -0.01056 -0.00478 -0.00236 -0.01088 -0.00483 -0.00281 -0.00189 -0.03064 -0.00243 -0.00276 -0.00243 0.00278 -0.00101 -0.00313 -0.00094 -0.00197 -0.00964 -0.00094 -0.05451 -0.00255 0.00444 0.03516 -0.00111 -0.00180 H021, H021,  


630027 TRAER  8    69.0 
656299 TRAERTAP8   69.0  1 36 25.9 71.9 39.3 109.3


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B -0.00184 -0.00995 -0.00434 -0.00330 -0.00741 -0.00439 -0.00261 -0.00184 -0.02994 -0.00230 -0.00229 -0.00405 0.00242 -0.00059 -0.00308 -0.00328 -0.00194 -0.00854 -0.00328 -0.05446 -0.00420 0.00502 0.03478 -0.00072 -0.00161 H021, H021,  


630052 NEWPORT8    69.0 
630554 MEDIAPLS    69.0  1 36 21.3 59.2 44.3 123.2 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00164 0.00263 0.00253 0.00153 0.00070 0.00241 0.00156 0.00139 0.00241 0.00147 0.00297 0.00031 0.10276 0.00293 0.00106 0.00003 0.00134 0.00097 0.00003 0.00235 0.00043 0.00444 0.00270 0.00282 0.00179 J097, J097, J097, J097, 


630052 NEWPORT8    69.0 
630554 MEDIAPLS    69.0  1 36 21.1 58.6 44.3 123.0 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00170 0.00269 0.00259 0.00165 0.00081 0.00246 0.00163 0.00145 0.00249 0.00153 0.00302 0.00044 0.10203 0.00298 0.00114 0.00015 0.00140 0.00107 0.00015 0.00244 0.00055 0.00448 0.00280 0.00286 0.00184 J097, J097,  
630052 NEWPORT8    69.0 
630558 WAPELLO     69.0  1 36 19.3 53.6 38.0 105.6 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00117 0.00187 0.00180 0.00110 0.00051 0.00172 0.00112 0.00100 0.00172 0.00105 0.00212 0.00024 0.07282 0.00209 0.00076 0.00004 0.00096 0.00070 0.00004 0.00168 0.00032 0.00316 0.00193 0.00201 0.00128 J097, J097, J097, J097, 


630052 NEWPORT8    69.0 
630558 WAPELLO     69.0  1 36 19.2 53.3 38.0 105.5 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00122 0.00192 0.00184 0.00119 0.00060 0.00176 0.00117 0.00104 0.00178 0.00110 0.00215 0.00033 0.07226 0.00212 0.00082 0.00013 0.00100 0.00077 0.00013 0.00175 0.00041 0.00318 0.00200 0.00203 0.00132 J097, J097,  


630052 NEWPORT8    69.0 
631114 NEWPORT5     161  1 60 38 63.3 94.5 157.5 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B -0.00084 -0.00167 -0.00171 0.00029 0.00095 -0.00157 -0.00065 -0.00058 -0.00106 -0.00057 -0.00226 0.00149 -0.27343 -0.00227 0.00000 0.00170 -0.00049 0.00050 0.00170 -0.00080 0.00138 -0.00381 -0.00106 -0.00229 -0.00104 J097, J097, J097, J097,  
630052 NEWPORT8    69.0 
631114 NEWPORT5     161  1 60 38.1 63.5 94.5 157.4 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B -0.00080 -0.00163 -0.00167 0.00037 0.00103 -0.00153 -0.00061 -0.00054 -0.00100 -0.00053 -0.00223 0.00158 -0.27395 -0.00224 0.00005 0.00179 -0.00045 0.00057 0.00179 -0.00073 0.00147 -0.00378 -0.00100 -0.00227 -0.00100 J097, J097, J097, J097, J097, J097, 


630104 WALTERS8    69.0 
630120 ALDEN J8    69.0  1 40 1.2 3.1 42.1 105.2 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681, G681, G681 


630116 PRAT T 8    69.0 
630131 STELCTR8    69.0  1 45 33.7 74.9 56.8 126.2


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00508 -0.02777 -0.04868 -0.00333 -0.00258 -0.08680 0.00351 0.00423 -0.00874 0.00398 -0.01068 -0.00160 -0.00056 0.00364 0.00152 -0.00109 0.00402 -0.00321 -0.00109 -0.00628 -0.00174 -0.00254 -0.00378 0.00014 0.00581 G870, G870,  


630116 PRAT T 8    69.0 
630131 STELCTR8    69.0  1 45 31.9 70.9 54.9 122.0 ITCM-B107-NW


HAYWD#28    69.0 - HAYWD#25     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1


B 0.00484 -0.02572 -0.04627 -0.00310 -0.00242 -0.10360 0.00320 0.00403 -0.00814 0.00376 -0.01010 -0.00150 -0.00049 0.00361 0.00137 -0.00102 0.00383 -0.00304 -0.00102 -0.00584 -0.00163 -0.00237 -0.00351 0.00002 0.00556 G870, G870,  
630139 ADAMS  8    69.0 
680379 MCNEIL_W    69.0  1 45 21.2 47.1 47.6 105.8


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B -0.00104 -0.02402 -0.04519 -0.00234 -0.00326 -0.06623 -0.00393 -0.00082 -0.00607 -0.00198 0.01016 -0.00232 0.00059 0.00446 -0.00311 -0.00188 -0.00100 -0.00429 -0.00188 -0.00391 -0.00235 0.00778 -0.00155 0.02908 -0.00053 G870, G870,  


630341 IAFINDP8    69.0 
631029 IAFINDP5     161  1 100 64.2 64.2 101.2 101.2 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00482 0.02467 0.01255 -0.02701 0.00828 0.01255 0.00572 0.00431 -0.32632 0.00497 0.00967 -0.00283 -0.00297 0.00624 0.00494 -0.00095 0.00430 0.01191 -0.00095 -0.16967 -0.00336 0.00187 -0.04870 0.00596 0.00485 G947, G947, H021, G947 G947, G947, H021, G947 


631004 M-TOWN 7     115 
631081 M-TOWN 5     161  1 213 149.1 70.0 229.1 107.6 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00499 -0.01164 -0.00415 -0.10928 -0.02733 -0.00439 -0.00746 -0.00582 -0.04646 -0.00719 0.00146 -0.03601 0.00722 0.00377 -0.01137 -0.02280 -0.00640 -0.02783 -0.02280 -0.09703 -0.03863 0.01762 -0.16675 0.00339 -0.00371 H009 H009 


631008 WELSBRG5     161 
656301 WELSBRG G   69.0  1 100 66.3 66.3 116.8 116.8 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00164 0.01398 0.00613 -0.01733 0.00513 0.00613 0.00223 0.00139 0.09189 0.00181 0.00400 -0.00278 -0.00281 0.00212 0.00194 -0.00102 0.00141 0.00675 -0.00102 0.28684 -0.00318 -0.00114 -0.03282 0.00146 0.00161 H021, H021, H021 H021-Outlet-3 H021, H021, H021 H021-Outlet-3


631037 MPWSPLIT     161 
631114 NEWPORT5     161  1 175 2.5 1.4 195.8 111.9


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097, J097,  


631045 WNBAGOS5     161 
631180 FREEBORN5    161  1 167 5.5 3.3 210.4 126.0


631127 HAYWD#15     161 631180 
FREEBORN5    161 1


HAYWD#15     161 - FREEBORN5    161 1
B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870-Outlet-1 G870, G870,  G870-Outlet-1


631045 WNBAGOS5     161 
631180 FREEBORN5    161  1 167 5.5 3.3 185.1 110.8 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870-Outlet-1 G870, G870,  G870-Outlet-1
631045 WNBAGOS5     161 
631180 FREEBORN5    161  1 167 5.5 3.3 185.1 110.8 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870 G870-Outlet-1 G870, G870, G870 G870-Outlet-1


631071 SCRANTN5     161 
631072 GU CTR 5     161  1 112 80 71.4 116.2 103.7 ITCM-B101-SW


PERRY  5     161 - KARMA 5      161 1
PERRY  5     161 - BITRSWT5     161 1
PERRY  9    34.5 - PERRY  5     161 1
PERRY  9    34.5 - PERRY  5     161 2


B 0.00014 0.00503 0.00270 0.03861 0.00467 0.00268 0.00100 -0.00047 0.00993 0.00012 0.00224 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00220 0.01244 0.00128 0.00029 J092, H096, J092-Outlet-1 J092, H096,  J092-Outlet-1
631071 SCRANTN5     161 
631072 GU CTR 5     161  1 112 79.9 71.3 116.0 103.6 H096-Outlet1


PERRY  5     161 - KARMA 5      161 1
B 0.00014 0.00503 0.00270 0.03861 0.00467 0.00268 0.00100 -0.00047 0.00993 0.00012 0.00224 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00220 0.01244 0.00128 0.00029 J092, H096, H096 J092-Outlet-1 J092, H096, H096 J092-Outlet-1


631071 SCRANTN5     161 
631072 GU CTR 5     161  1 112 88.9 79.4 114.9 102.5


631069 ANTA TP5     161 652603 
EXIRA  5     161 1


ANTA TP5     161 - EXIRA  5     161 1
B 0.00290 0.00547 0.00406 0.02486 0.00655 0.00406 0.00379 0.00232 0.00878 0.00336 0.00338 0.25769 -0.00251 0.00288 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00274 0.01060 0.00259 0.00282 J092, J092-Outlet-1 J092,  J092-Outlet-1


631071 SCRANTN5     161 
631072 GU CTR 5     161  1 112 87.8 78.4 113.4 101.2


3Wnd: OPEN B$0808 DN KV1A      
1


DENISON4     230 - DENISON5     161 - 
DENISON 9   13.8 1


B 0.00290 0.00547 0.00406 0.02486 0.00655 0.00406 0.00379 0.00232 0.00878 0.00336 0.00338 0.25769 -0.00251 0.00288 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00274 0.01060 0.00259 0.00282 J092, J092-Outlet-1 J092,  J092-Outlet-1
631071 SCRANTN5     161 
631072 GU CTR 5     161  1 112 87.2 77.9 112.9 100.8


652561 DENISON5     161 652603 
EXIRA  5     161 1


DENISON5     161 - EXIRA  5     161 1
B 0.00290 0.00547 0.00406 0.02486 0.00655 0.00406 0.00379 0.00232 0.00878 0.00336 0.00338 0.25769 -0.00251 0.00288 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00274 0.01060 0.00259 0.00282 J092, J092-Outlet-1 J092,  J092-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 174 104.2 212.7 127.4 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00803 -0.00580 -0.00554 -0.02149 -0.01852 -0.00567 -0.01052 -0.00756 -0.00546 -0.01016 -0.00273 -0.35005 0.01141 -0.00249 -0.01420 0.02118 -0.00791 -0.03225 0.02118 0.00064 -0.40821 0.00329 0.00697 -0.00200 -0.00715 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 169.9 101.7 203.3 121.8


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B -0.00768 -0.00305 -0.00413 -0.02490 0.00654 -0.00425 -0.00971 -0.00739 -0.00075 -0.00982 -0.00173 -0.39027 0.01054 -0.00190 -0.01408 0.01728 -0.00776 -0.02481 0.01728 0.00217 -0.43469 0.00345 0.00571 -0.00144 -0.00677 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 159.2 95.3 201.3 120.5 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 
631196 KARMA 5      161  1 167 159 95.2 201.1 120.4 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429 J092, H096, J092 H096-Outlet-1 J092, H096, J092 H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 162.8 97.5 195.5 117.1 ITCM-B104-SW


SCRANTN5     161 - GU CTR 5     161 1
SCRANTN9    34.5 - SCRANTN5     161 1
SCRANTN5     161 - GR JCT 5     161 1


B -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 
631196 KARMA 5      161  1 167 162.7 97.4 195.6 117.1 J092-Outlet2


SCRANTN5     161 - GR JCT 5     161 1
B -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.00589 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429 H096, H096-Outlet-1 H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 152.5 91.3 194.5 116.5 ITCM-B103-SW


ANITA  8    69.0 - ANITA  5     161 1
ANITA  5     161 - GU CTR 5     161 1


B -0.00487 -0.00389 -0.00356 -0.03765 0.00412 -0.00364 -0.00671 -0.00443 -0.00442 -0.00631 -0.00165 -0.50467 0.00888 -0.00141 -0.00899 0.01529 -0.00465 -0.02668 0.01529 -0.00325 -0.50535 0.00211 -0.00059 -0.00103 -0.00431 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 
631196 KARMA 5      161  1 167 151.9 91.0 193.9 116.1


631070 ANITA  5     161 631072 
GU CTR 5     161 1


ANITA  5     161 - GU CTR 5     161 1
B -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 158.6 95.0 188.7 113.0


635200 RAUN   3     345 645451 
S3451  3     345 1


RAUN   3     345 - S3451  3     345 1
B -0.00727 -0.00248 -0.00379 -0.02161 0.00676 -0.00392 -0.00959 -0.00683 0.00021 -0.00936 -0.00146 -0.35221 0.00982 -0.00168 -0.01335 0.01844 -0.00716 -0.02237 0.01844 0.00334 -0.41049 0.00360 0.00688 -0.00125 -0.00642 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 156.2 93.5 185.7 111.2 B-NRWLK-MADCO-ROLL-BNEVL


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
RLHILLS3     345 - MADISON3     345 1


B -0.00594 -0.00107 -0.00236 -0.02002 0.00901 -0.00248 -0.00765 -0.00589 0.00175 -0.00777 -0.00024 -0.35101 0.01006 -0.00050 -0.01141 0.00092 -0.00624 -0.02034 0.00092 0.00483 -0.40909 0.00455 0.00824 -0.00017 -0.00511 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 
631196 KARMA 5      161  1 167 155.7 93.2 185.2 110.9 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B -0.00593 -0.00107 -0.00236 -0.02006 0.00904 -0.00248 -0.00764 -0.00588 0.00173 -0.00775 -0.00025 -0.35103 0.01002 -0.00050 -0.01139 0.00097 -0.00623 -0.02032 0.00097 0.00480 -0.40911 0.00453 0.00820 -0.00017 -0.00510 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 148.6 89.0 184.1 110.3


631107 JASPER 5     161 631186 
LAUREL_5     161 1


JASPER 5     161 - LAUREL_5     161 1
B -0.00583 -0.00430 -0.00411 -0.03253 0.00871 -0.00419 -0.00746 -0.00549 -0.00616 -0.00740 -0.00219 -0.35038 0.01004 -0.00199 -0.01047 0.01847 -0.00574 -0.02110 0.01847 -0.00991 -0.40866 0.00137 -0.01094 -0.00161 -0.00519 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 151.4 90.7 184.2 110.3 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B -0.00586 -0.00081 -0.00214 -0.05995 0.00590 -0.00227 -0.00769 -0.00578 0.00312 -0.00775 0.00009 -0.35717 0.00974 -0.00019 -0.01151 0.01448 -0.00613 -0.02341 0.01448 0.01048 -0.41601 0.00541 0.01749 0.00014 -0.00501 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 154 92.2 183.3 109.8


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B -0.00692 -0.00280 -0.00446 -0.02130 0.00779 -0.00450 -0.00852 -0.00656 0.00102 -0.00851 -0.00309 -0.35208 0.01007 -0.00379 -0.01160 0.01609 -0.00684 -0.02105 0.01609 0.00405 -0.41031 0.00525 0.00767 -0.00194 -0.00627 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 157.2 94.1 182.3 109.2 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B -0.00696 -0.00043 -0.00257 -0.01922 0.01730 -0.00270 -0.00904 -0.00680 0.00369 -0.00905 -0.00036 -0.35115 0.01011 -0.00085 -0.01312 0.01697 -0.00717 -0.01779 0.01697 0.00610 -0.40917 0.00464 0.00882 -0.00047 -0.00605 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 147 88.0 176.7 105.8 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B -0.00510 -0.00146 -0.00234 -0.02217 0.00712 -0.00241 -0.01147 -0.00518 0.00048 -0.00718 -0.00008 -0.35279 0.00915 -0.00005 -0.01175 0.01539 -0.00555 -0.02165 0.01539 0.00327 -0.41103 0.00411 0.00656 0.00023 -0.00415 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 145.4 87.1 174.7 104.6 R42-Outlet3


WEBSTER3     345 - LEHIGH 3     345 1
B -0.00577 -0.00578 -0.00461 -0.02469 0.01829 -0.00470 -0.00753 -0.00541 -0.00691 -0.00735 -0.00232 -0.35213 0.00955 -0.00185 -0.01044 0.01810 -0.00567 -0.03206 0.01810 -0.00147 -0.41057 0.00252 0.00441 -0.00146 -0.00512 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 148.6 89.0 172.8 103.5 J191_R65-Outlet1


CBLUFFS3     345 - RLHILLS3     345 1
B -0.00608 -0.00122 -0.00250 -0.02021 0.00889 -0.00262 -0.00779 -0.00603 0.00159 -0.00790 -0.00040 -0.35118 0.00988 -0.00065 -0.01154 0.03114 -0.00637 -0.02047 0.03114 0.00465 -0.40925 0.00438 0.00805 -0.00032 -0.00525 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 
631196 KARMA 5      161  1 167 144.1 86.3 172.5 103.3 J092-Outlet3


SCRANTN9    34.5 - SCRANTN5     161 1
B -0.00569 -0.00163 -0.00262 -0.02189 0.00768 -0.00273 -0.00736 -0.00552 0.00063 -0.00741 -0.00062 -0.35229 0.00916 -0.00079 -0.01084 0.01586 -0.00583 -0.02096 0.01586 0.00343 -0.41054 0.00381 0.00667 -0.00046 -0.00493 J092, H096, J092 H096-Outlet-1 J092, H096, J092 H096-Outlet-1







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-5


Table D-5: 2015 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-6 GIP With Impact


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 146.5 87.7 185.4 111.0 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00803 0.00580 0.00554 0.02149 0.01852 0.00567 0.01052 0.00756 0.00546 0.01016 0.00273 0.35005 -0.01141 0.00249 0.01420 -0.02118 0.00791 0.03225 -0.02118 -0.00064 0.40821 -0.00329 -0.00697 0.00200 0.00715 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 142.6 85.4 176.3 105.6


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B 0.00768 0.00305 0.00413 0.02490 -0.00654 0.00425 0.00971 0.00739 0.00075 0.00982 0.00173 0.39027 -0.01054 0.00190 0.01408 -0.01728 0.00776 0.02481 -0.01728 -0.00217 0.43469 -0.00345 -0.00571 0.00144 0.00677 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 131.9 79.0 174.2 104.3 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.50465 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429 J092, H096, J092, H096,  
631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 131.7 78.9 174.0 104.2 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.50465 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429 J092, H096, J092 J092, H096, J092 


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 135.4 81.1 168.5 100.9 J092-Outlet2


SCRANTN5     161 - GR JCT 5     161 1
B 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.00589 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429 H096, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 135.5 81.1 168.4 100.8 ITCM-B104-SW


SCRANTN5     161 - GU CTR 5     161 1
SCRANTN9    34.5 - SCRANTN5     161 1
SCRANTN5     161 - GR JCT 5     161 1


B 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.50465 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 125.2 75.0 167.4 100.2 ITCM-B103-SW


ANITA  8    69.0 - ANITA  5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00487 0.00389 0.00356 0.03765 -0.00412 0.00364 0.00671 0.00443 0.00442 0.00631 0.00165 0.50467 -0.00888 0.00141 0.00899 -0.01529 0.00465 0.02668 -0.01529 0.00325 0.50535 -0.00211 0.00059 0.00103 0.00431 J092, H096, J092, H096,  
631083 TRAER  5     161 
631086 DYSART 5     161  1 276 169.3 61.3 290.4 105.2


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00364 0.00212 -0.00377 0.13468 0.04136 -0.00333 0.00732 0.00561 0.05041 0.00737 -0.01258 0.05258 -0.00411 -0.01388 0.01478 0.03911 0.00662 0.03824 0.03911 0.13571 0.05583 -0.04985 0.32802 -0.01371 0.00136 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 172.9 62.6 290.0 105.1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.00684 0.00624 0.00389 0.12407 0.03000 0.00396 0.00935 0.00753 0.04509 0.00912 -0.00051 0.04053 -0.00788 0.00084 0.01329 0.02544 0.00815 0.03039 0.02544 0.12886 0.04351 -0.05198 0.32053 -0.00591 0.00557 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 166.9 60.5 288.4 104.5


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00408 0.00286 -0.00296 0.13373 0.04107 -0.00253 0.00768 0.00595 0.05060 0.00770 -0.01150 0.05147 -0.01022 -0.01276 0.01485 0.03858 0.00692 0.03799 0.03858 0.13537 0.05484 -0.04802 0.32759 -0.01267 0.00189 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 165.4 59.9 288.3 104.5


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B 0.00195 0.00702 -0.00277 0.13357 0.03782 -0.00235 0.00553 0.00364 0.08803 0.00535 -0.01225 0.04573 -0.00520 -0.01430 0.01205 0.02961 0.00452 0.03825 0.02961 0.15279 0.04902 -0.05503 0.32725 -0.01442 -0.00010 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 166.7 60.4 288.5 104.5 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00408 0.00286 -0.00296 0.13373 0.04103 -0.00253 0.00767 0.00594 0.05060 0.00769 -0.01150 0.05147 -0.01021 -0.01276 0.01484 0.03862 0.00692 0.03797 0.03862 0.13536 0.05483 -0.04802 0.32759 -0.01267 0.00188 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 165.3 59.9 288.2 104.4 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B 0.00197 0.00711 -0.00272 0.13348 0.03781 -0.00230 0.00555 0.00365 0.08801 0.00536 -0.01220 0.04570 -0.00522 -0.01426 0.01206 0.02959 0.00453 0.03825 0.02959 0.15271 0.04899 -0.05495 0.32704 -0.01439 -0.00008 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 164.9 59.7 287.8 104.3 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B 0.00195 0.00702 -0.00277 0.13357 0.03782 -0.00235 0.00553 0.00364 0.08803 0.00535 -0.01225 0.04573 -0.00520 -0.01430 0.01205 0.02961 0.00452 0.03825 0.02961 0.15279 0.04902 -0.05503 0.32725 -0.01442 -0.00010 H009, H009,  
631083 TRAER  5     161 
631086 DYSART 5     161  1 276 164.6 59.6 287.5 104.2


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B 0.00195 0.00702 -0.00277 0.13357 0.03782 -0.00235 0.00553 0.00364 0.08803 0.00535 -0.01225 0.04573 -0.00520 -0.01430 0.01205 0.02961 0.00452 0.03825 0.02961 0.15279 0.04902 -0.05503 0.32725 -0.01442 -0.00010 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 154.9 56.1 284.5 103.1


631004 M-TOWN 7     115 631081 
M-TOWN 5     161 1


M-TOWN 7     115 - M-TOWN 5     161 1
B 0.00269 0.00475 -0.00282 0.15182 0.03711 -0.00241 0.00614 0.00440 0.05939 0.00606 -0.01143 0.04986 -0.00573 -0.01322 0.01272 0.03180 0.00529 0.03686 0.03180 0.15561 0.05354 -0.04838 0.35436 -0.01291 0.00065 H009, H009,  


631083 TRAER  5     161 
631086 DYSART 5     161  1 276 148.6 53.8 283.7 102.8


631107 JASPER 5     161 631186 
LAUREL_5     161 1


JASPER 5     161 - LAUREL_5     161 1
B 0.00178 0.01135 0.00132 0.16836 0.02645 0.00160 0.00445 0.00264 0.07341 0.00405 -0.00561 0.03403 -0.00717 -0.00816 0.00840 0.01631 0.00320 0.03053 0.01631 0.18380 0.03721 -0.03589 0.39387 -0.00813 0.00047 H009, H009, H009, H009,  


631084 VIELE  5     161 
631108 DENMARK5     161  1 220 150.6 68.5 231.4 105.2 BURL-NIOT-1


5NIOTA       161 - BRLGTN 5     161 1
B -0.00875 -0.01214 -0.01097 -0.01625 -0.01310 -0.01091 -0.00935 -0.00817 -0.01440 -0.00898 -0.01118 -0.01346 -0.26472 -0.01075 -0.00910 -0.01190 -0.00822 -0.01217 -0.01190 -0.01579 -0.01381 -0.01381 -0.01700 -0.00987 -0.00878 J097, J097, J097, J097,  


631084 VIELE  5     161 
631108 DENMARK5     161  1 220 148.8 67.6 223.2 101.5 ITCM-B109-SE


5NIOTA       161 - 4NIOTA       138 1
5NIOTA       161 - 2NIOTA      69.0 1


B -0.00760 -0.01072 -0.00970 -0.01415 -0.01116 -0.00953 -0.00807 -0.00702 -0.01262 -0.00772 -0.00999 -0.01141 -0.24991 -0.00961 -0.00768 -0.00988 -0.00703 -0.01037 -0.00988 -0.01386 -0.01175 -0.01245 -0.01499 -0.00890 -0.00768 J097, J097, J097, J097,  


631123 ADAMS_S5     161 
681527 BVR CRK5     161  1 264 212.1 80.3 311.0 117.8 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.02095 0.09264 0.10465 0.00476 0.01175 0.09323 0.02564 0.01786 0.01775 0.02162 0.20185 0.00797 -0.00803 0.05727 0.01969 0.00637 0.01798 0.01645 0.00637 0.00915 0.00791 -0.07655 -0.00109 -0.07878 0.02120 J026, J026,  


631123 ADAMS_S5     161 
681527 BVR CRK5     161  1 264 170.3 64.5 268.0 101.5 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B 0.01352 0.08841 0.09658 0.00790 0.01219 0.08529 0.01880 0.01150 0.02029 0.01496 0.19339 0.00887 -0.00341 0.03912 0.01508 0.00735 0.01181 0.01588 0.00735 0.01267 0.00894 -0.06855 0.00423 -0.08614 0.01313 J026 J026 


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 153.4 91.9 304.8 182.5 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B -0.00919 0.06606 -0.73731 0.00271 -0.00783 0.02439 -0.06764 -0.00781 0.01746 -0.01686 0.06150 -0.00825 0.00535 0.03766 -0.03165 -0.00817 -0.00914 -0.01263 -0.00817 0.01262 -0.00766 0.02255 0.00929 0.02912 -0.00460 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2
631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 152.1 91.1 303.6 181.8


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B -0.00931 0.06606 -0.73728 0.00276 -0.00774 0.02441 -0.06702 -0.00788 0.01750 -0.01688 0.06144 -0.00817 0.00536 0.03756 -0.03151 -0.00809 -0.00919 -0.01252 -0.00809 0.01265 -0.00758 0.02251 0.00932 0.02901 -0.00477 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 127.9 76.6 283.4 169.7


631047 LIME CK5     161 631170 
CRYSTLK-VAR  161 1


LIME CK5     161 - CRYSTLK-VAR  161 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 129.3 77.4 282.8 169.4


631155 CRYSTLK5     161 631170 
CRYSTLK-VAR  161 1


CRYSTLK5     161 - CRYSTLK-VAR  161 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 141.8 84.9 280.9 168.2


635200 RAUN   3     345 635399 
R39   TP3    345 1


RAUN   3     345 - R39   TP3    345 1
B -0.01710 0.06613 -0.73628 0.00720 0.00015 0.02551 -0.04535 -0.01288 0.02047 -0.02278 0.05722 -0.00122 0.00669 0.03066 -0.02642 -0.00120 -0.01357 -0.00477 -0.00120 0.01570 -0.00071 0.02045 0.01194 0.02254 -0.01434 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 123 73.7 280.6 168.0 G681-Outlet1


G681_SUB    69.0 - ALDEN J8    69.0 1
B -0.01515 0.07045 -0.73080 0.00543 -0.00355 -0.24035 -0.04014 -0.01195 0.02039 -0.02110 0.06269 -0.00453 0.00584 0.03483 -0.02629 -0.00476 -0.01280 -0.00739 -0.00476 0.01514 -0.00396 0.02174 0.01115 0.02513 -0.01207 G870, G681, G870, G681, G870-Outlet-2


G870, G681, G870, G681, G870-
Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 131.9 79.0 279.9 167.6


631036 NIW    5     161 631174 
GLENWRTH5    161 1


NIW    5     161 - GLENWRTH5    161 1
B -0.01152 0.02442 -0.70315 0.00089 -0.00678 0.05499 -0.03466 -0.00904 0.00739 -0.01745 0.06513 -0.00637 0.00493 0.03968 -0.02338 -0.00597 -0.00995 -0.01098 -0.00597 0.00602 -0.00600 0.02059 0.00595 0.02883 -0.00836 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 139.8 83.7 279.7 167.5


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B -0.01259 0.06768 -0.73262 0.00437 -0.00500 0.02933 -0.05089 -0.01029 0.01905 -0.01929 0.06066 -0.00577 0.00553 0.03501 -0.02772 -0.00590 -0.01129 -0.00901 -0.00590 0.01401 -0.00521 0.02170 0.01029 0.02650 -0.00910 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 139.7 83.7 279.6 167.4


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B -0.01259 0.06768 -0.73262 0.00437 -0.00500 0.02933 -0.05089 -0.01029 0.01905 -0.01929 0.06066 -0.00577 0.00553 0.03501 -0.02772 -0.00590 -0.01129 -0.00901 -0.00590 0.01401 -0.00521 0.02170 0.01029 0.02650 -0.00910 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 139.7 83.7 279.6 167.4 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B -0.01259 0.06768 -0.73262 0.00437 -0.00500 0.02933 -0.05089 -0.01029 0.01905 -0.01929 0.06066 -0.00577 0.00553 0.03501 -0.02772 -0.00590 -0.01129 -0.00901 -0.00590 0.01401 -0.00521 0.02170 0.01029 0.02650 -0.00910 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 132.8 79.5 276.1 165.3


601015 BLUE LK3     345 601050 
HELENA 3     345 1


BLUE LK3     345 - HELENA 3     345 1
B -0.01485 0.06698 -0.73408 0.00458 -0.00444 0.02773 -0.04276 -0.01092 0.01902 -0.02353 0.05961 -0.00530 0.00552 0.03379 -0.02748 -0.00546 -0.01201 -0.00829 -0.00546 0.01403 -0.00474 0.02123 0.01030 0.02569 -0.01031 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 126 75.4 275.7 165.1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B -0.01518 0.07019 -0.73112 0.00540 -0.00358 -0.24056 -0.04018 -0.01196 0.02031 -0.02113 0.06236 -0.00455 0.00586 0.03472 -0.02633 -0.00477 -0.01282 -0.00743 -0.00477 0.01509 -0.00398 0.02200 0.01113 0.02609 -0.01209 G870, G681, G870, G681 G870-Outlet-2


G870, G681, G870, G681 G870-
Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 126.1 75.5 271.7 162.7


631044 HAYWD#25     161 631174 
GLENWRTH5    161 1


HAYWD#25     161 - GLENWRTH5    161 1
B -0.01187 0.03004 -0.70021 0.00141 -0.00636 0.03457 -0.03511 -0.00932 0.00883 -0.01777 0.06526 -0.00611 0.00503 0.03983 -0.02357 -0.00578 -0.01021 -0.01050 -0.00578 0.00702 -0.00572 0.02032 0.00652 0.02643 -0.00874 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 131.1 78.5 269.3 161.3


631122 ADAMS_N5     161 631176 
HIPRAR_WF5   161 1


ADAMS_N5     161 - HIPRAR_WF5   161 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 128.4 76.9 268.7 160.9


601002 ADAMS  3     345 615306 
GRE-PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B -0.01717 0.06850 -0.73356 0.00653 -0.00287 0.02808 -0.04031 -0.01372 0.02115 -0.02241 0.06210 -0.00378 0.00702 0.02541 -0.02639 -0.00403 -0.01444 -0.00673 -0.00403 0.01618 -0.00318 0.02388 0.01265 0.02317 -0.01455 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 130 77.8 267.4 160.1 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B -0.01527 0.06793 -0.73348 0.00700 0.00305 0.02834 -0.03906 -0.01222 0.02152 -0.02109 0.05913 -0.00345 0.00618 0.03264 -0.02633 -0.00371 -0.01306 -0.00478 -0.00371 0.01624 -0.00276 0.02131 0.01206 0.02432 -0.01228 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 125.3 75.0 264.6 158.5 J182-Outlet2


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 125.5 75.1 264.3 158.2


631176 HIPRAR_WF5   161 631177 
PRARSTR_WF5  161 1


HIPRAR_WF5   161 - PRARSTR_WF5  161 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 125 74.9 264.2 158.2 R49-Outlet2


POCHNTC5     161 - POMEROY5     161 1
B -0.01459 0.06732 -0.73351 0.00593 -0.00236 0.02832 -0.03820 -0.01152 0.02016 -0.02022 0.05903 -0.00387 0.00578 0.03271 -0.02513 -0.00417 -0.01233 -0.01836 -0.00417 0.01507 -0.00328 0.02096 0.01113 0.02437 -0.01168 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 119.5 71.6 263.8 158.0


10399 J182_SUB     161 615307 
GRE-PL VLLY5 161 1


GRE-PL VLLY5 161 - J182_SUB     161 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 122.8 73.5 262.6 157.3 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B -0.01449 0.06726 -0.73346 0.00564 -0.00295 0.02838 -0.03802 -0.01146 0.01976 -0.02009 0.05904 -0.00393 0.00575 0.03274 -0.02495 -0.00769 -0.01227 -0.00671 -0.00769 0.01479 -0.00335 0.02092 0.01099 0.02439 -0.01159 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 120.8 72.3 261.9 156.9 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.01458 0.06688 -0.73369 0.00527 -0.00485 0.02815 -0.03815 -0.01151 0.01914 -0.02018 0.05883 -0.00407 0.00569 0.03257 -0.02504 -0.00411 -0.01231 -0.00754 -0.00411 0.01432 -0.00352 0.02073 0.01067 0.02423 -0.01169 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 121.7 72.9 261.4 156.5


613010 AUSTIN NE G 69.0 613030 
AUSTIN NE8  69.0 1


AUSTIN NE G 69.0 - AUSTIN NE8  69.0 1
B -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 120.5 72.2 261.1 156.4 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.01443 0.06722 -0.73343 0.00403 -0.00349 0.02841 -0.03798 -0.01140 0.01934 -0.02004 0.05910 -0.00458 0.00557 0.03281 -0.02490 -0.00467 -0.01220 -0.00707 -0.00467 0.01373 -0.00407 0.02116 0.00713 0.02446 -0.01153 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 120.9 72.4 261.2 156.4 J183-Outlet10


SPLT RK4     230 - SPLT RK7     115 - 
SPLT RK161 913.8 7


B -0.01473 0.06701 -0.73379 0.00537 -0.00309 0.02805 -0.03858 -0.01119 0.01955 -0.02072 0.05877 -0.00395 0.00564 0.03246 -0.02794 -0.00420 -0.01194 -0.00665 -0.00420 0.01455 -0.00343 0.02071 0.01073 0.02414 -0.01185 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2
631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 120.7 72.3 260.9 156.2 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B -0.01446 0.06724 -0.73345 0.00028 -0.00348 0.02839 -0.03800 -0.01142 0.01984 -0.02006 0.05905 -0.00484 0.00563 0.03275 -0.02492 -0.00461 -0.01222 -0.00717 -0.00461 0.01541 -0.00438 0.02097 0.01206 0.02440 -0.01156 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 118.7 71.1 258.0 154.5


630139 ADAMS  8    69.0 630144 
STWRTVL8    69.0 1


ADAMS  8    69.0 - STWRTVL8    69.0 1
B -0.01445 0.06739 -0.73323 0.00529 -0.00320 0.02868 -0.03794 -0.01139 0.01961 -0.02001 0.05929 -0.00417 0.00556 0.03275 -0.02481 -0.00441 -0.01219 -0.00680 -0.00441 0.01457 -0.00363 0.02071 0.01070 0.02157 -0.01156 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 118.8 71.1 257.9 154.5


630139 ADAMS  8    69.0 680409 
T TAOPI     69.0 1


ADAMS  8    69.0 - T TAOPI     69.0 1
B -0.01441 0.06739 -0.73321 0.00528 -0.00321 0.02871 -0.03791 -0.01136 0.01959 -0.01998 0.05927 -0.00417 0.00555 0.03279 -0.02479 -0.00441 -0.01216 -0.00680 -0.00441 0.01455 -0.00363 0.02051 0.01068 0.02357 -0.01152 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 
631180 FREEBORN5    161  1 167 118.8 71.1 258.0 154.5


680409 T TAOPI     69.0 680536 
CHST TAP    69.0 1


T TAOPI     69.0 - CHST TAP    69.0 1
B -0.01441 0.06739 -0.73321 0.00528 -0.00321 0.02871 -0.03791 -0.01136 0.01959 -0.01998 0.05927 -0.00417 0.00555 0.03279 -0.02479 -0.00441 -0.01216 -0.00680 -0.00441 0.01455 -0.00363 0.02051 0.01068 0.02357 -0.01152 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 846.1 88.5 975.8 102.1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B -0.03026 0.00720 -0.00699 0.06516 0.05249 -0.00746 -0.03085 -0.03630 0.03298 -0.03399 -0.00291 0.06657 0.01586 -0.00713 -0.04201 0.62533 -0.03807 0.01985 0.62533 0.04332 0.06848 0.01114 0.04845 -0.00732 -0.02697 J191, R65, J191_R65 J191, R65, J191_R65 


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 843.1 88.2 974.8 102.0 B-NRWLK-MADCO-ROLL-BNEVL


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
RLHILLS3     345 - MADISON3     345 1


B -0.03030 0.00723 -0.00698 0.06529 0.05239 -0.00746 -0.03089 -0.03634 0.03303 -0.03404 -0.00289 0.06663 0.01598 -0.00711 -0.04208 0.62515 -0.03812 0.01980 0.62515 0.04341 0.06854 0.01122 0.04858 -0.00730 -0.02700 J191, R65, J191, R65,  
636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 287.7 89.3 367.8 114.2


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B -0.01046 -0.03742 -0.01882 -0.03117 -0.03664 -0.01877 -0.01378 -0.01011 -0.20695 -0.01246 -0.01110 -0.02035 0.01266 -0.00921 -0.01555 -0.01449 -0.01058 -0.04244 -0.01449 -0.10393 -0.02133 0.05676 -0.00574 0.00089 -0.00955 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 267.2 83.0 346.9 107.7 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B -0.01069 -0.03840 -0.01972 -0.03165 -0.03708 -0.01961 -0.01406 -0.01036 -0.20755 -0.01271 -0.01276 -0.02078 0.01224 -0.00907 -0.01587 -0.01490 -0.01083 -0.04289 -0.01490 -0.10448 -0.02175 0.05617 -0.00624 0.00030 -0.00976 G947, G947,  







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-5


Table D-5: 2015 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-6 GIP With Impact


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 263.1 81.7 345.1 107.2 B-FLYD XFMR AB


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


B -0.00560 -0.05641 -0.01880 -0.03325 -0.03918 -0.01909 -0.01002 -0.00604 -0.21113 -0.00846 -0.00342 -0.02207 0.00962 0.00478 -0.01353 -0.01612 -0.00670 -0.04528 -0.01612 -0.10616 -0.02313 0.05546 -0.00644 0.00795 -0.00406 G947, G947,  
636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 260.2 80.8 342.1 106.2


631048 EMERY  5     161 636300 
FLOYD  5     161 1


EMERY  5     161 - FLOYD  5     161 1
B -0.00553 -0.05591 -0.01845 -0.03314 -0.03907 -0.01872 -0.00992 -0.00598 -0.21078 -0.00838 -0.00300 -0.02203 0.00942 0.00487 -0.01346 -0.01612 -0.00664 -0.04511 -0.01612 -0.10549 -0.02309 0.05497 -0.00654 0.00848 -0.00399 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 257 79.8 339.2 105.3 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B -0.00569 -0.03237 -0.00976 -0.03942 -0.04496 -0.01011 -0.00996 -0.00661 -0.21183 -0.00893 0.00237 -0.02864 0.01223 0.00736 -0.01494 -0.02415 -0.00740 -0.04773 -0.02415 -0.11000 -0.02995 0.05063 -0.01303 0.00909 -0.00387 G947, G947,  
636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 256.6 79.7 338.7 105.2


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B -0.00566 -0.03233 -0.00973 -0.03941 -0.04475 -0.01008 -0.00993 -0.00659 -0.21178 -0.00890 0.00239 -0.02861 0.01220 0.00737 -0.01490 -0.02436 -0.00738 -0.04763 -0.02436 -0.10998 -0.02990 0.05063 -0.01304 0.00910 -0.00385 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 244.2 75.8 337.1 104.7


631083 TRAER  5     161 631086 
DYSART 5     161 1


TRAER  5     161 - DYSART 5     161 1
B -0.00386 -0.03112 -0.00787 -0.05679 -0.04261 -0.00823 -0.00809 -0.00484 -0.21739 -0.00706 0.00463 -0.02883 0.00824 0.00969 -0.01307 -0.02045 -0.00560 -0.04724 -0.02045 -0.13053 -0.03046 0.05679 -0.06844 0.01131 -0.00205 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 253.6 78.8 334.5 103.9


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B -0.00513 -0.03170 -0.00909 -0.03938 -0.04400 -0.00944 -0.00939 -0.00610 -0.21133 -0.00838 0.00308 -0.02841 0.00783 0.00807 -0.01442 -0.02362 -0.00689 -0.04708 -0.02362 -0.10986 -0.02961 0.05154 -0.01308 0.00975 -0.00331 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 254 78.9 333.4 103.5


636200 BLKHAWK5     161 656087 
BREMER CO5   161 1


BLKHAWK5     161 - BREMER CO5   161 1
B -0.00525 -0.04778 -0.01622 -0.03407 -0.03876 -0.01659 -0.00945 -0.00573 -0.21125 -0.00804 -0.00306 -0.02199 0.00953 0.00521 -0.01303 -0.01598 -0.00638 -0.04450 -0.01598 -0.10886 -0.02308 0.05431 -0.00783 0.00561 -0.00374 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 243.2 75.5 331.5 103.0 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B -0.00533 -0.04329 -0.01474 -0.01444 -0.03985 -0.01503 -0.00942 -0.00570 -0.25071 -0.00800 -0.00231 -0.01755 0.00993 0.00440 -0.01275 -0.01349 -0.00631 -0.04635 -0.01349 -0.20261 -0.01823 0.04673 0.01556 0.00611 -0.00392 G947, H021, H021 G947, H021, H021 


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 266.4 82.7 331.1 102.8 G947-Outlet1


IA FALS5     161 - NUTHTCH5     161 1
B -0.00514 -0.04327 -0.01456 -0.01295 -0.03994 -0.01485 -0.00921 -0.00552 -0.28114 -0.00781 -0.00208 -0.01697 0.01000 0.00457 -0.01255 -0.01336 -0.00612 -0.04618 -0.01336 -0.01943 -0.01758 0.04675 0.01660 0.00644 -0.00373 G947, G947 G947, G947 


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 249.4 77.5 330.2 102.5 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00554 -0.03434 -0.01102 -0.03415 -0.05848 -0.01134 -0.00993 -0.00600 -0.21408 -0.00857 0.00085 -0.01971 0.00941 0.00605 -0.01406 -0.01148 -0.00667 -0.05111 -0.01148 -0.10961 -0.02072 0.04837 -0.01099 0.00783 -0.00394 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 237.2 73.7 322.6 100.2 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00360 -0.02983 -0.00755 -0.05023 -0.04032 -0.00789 -0.00761 -0.00450 -0.21134 -0.00662 0.00435 -0.02642 0.00775 0.00914 -0.01226 -0.01891 -0.00523 -0.04479 -0.01891 -0.11719 -0.02788 0.05397 -0.05686 0.01079 -0.00190 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 292 88.0 372.3 112.1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.01046 0.03742 0.01882 0.03117 0.03664 0.01877 0.01378 0.01011 0.20695 0.01246 0.01110 0.02035 -0.01266 0.00921 0.01555 0.01449 0.01058 0.04244 0.01449 0.10393 0.02133 -0.05676 0.00574 -0.00089 0.00955 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 271.4 81.7 351.1 105.8 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.01069 0.03840 0.01972 0.03165 0.03708 0.01961 0.01406 0.01036 0.20755 0.01271 0.01276 0.02078 -0.01224 0.00907 0.01587 0.01490 0.01083 0.04289 0.01490 0.10448 0.02175 -0.05617 0.00624 -0.00030 0.00976 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 267.2 80.5 349.4 105.2 B-FLYD XFMR AB


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


B 0.00560 0.05641 0.01880 0.03325 0.03918 0.01909 0.01002 0.00604 0.21113 0.00846 0.00342 0.02207 -0.00962 -0.00478 0.01353 0.01612 0.00670 0.04528 0.01612 0.10616 0.02313 -0.05546 0.00644 -0.00795 0.00406 G947, G947,  
636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 264.4 79.6 346.3 104.3


631048 EMERY  5     161 636300 
FLOYD  5     161 1


EMERY  5     161 - FLOYD  5     161 1
B 0.00553 0.05591 0.01845 0.03314 0.03907 0.01872 0.00992 0.00598 0.21078 0.00838 0.00300 0.02203 -0.00942 -0.00487 0.01346 0.01612 0.00664 0.04511 0.01612 0.10549 0.02309 -0.05497 0.00654 -0.00848 0.00399 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 261.2 78.7 343.6 103.5 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00569 0.03237 0.00976 0.03942 0.04496 0.01011 0.00996 0.00661 0.21183 0.00893 -0.00237 0.02864 -0.01223 -0.00736 0.01494 0.02415 0.00740 0.04773 0.02415 0.11000 0.02995 -0.05063 0.01303 -0.00909 0.00387 G947, G947,  
636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 260.9 78.6 343.1 103.4


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00566 0.03233 0.00973 0.03941 0.04475 0.01008 0.00993 0.00659 0.21178 0.00890 -0.00239 0.02861 -0.01220 -0.00737 0.01490 0.02436 0.00738 0.04763 0.02436 0.10998 0.02990 -0.05063 0.01304 -0.00910 0.00385 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 248.4 74.8 341.3 102.8


631083 TRAER  5     161 631086 
DYSART 5     161 1


TRAER  5     161 - DYSART 5     161 1
B 0.00386 0.03112 0.00787 0.05679 0.04261 0.00823 0.00809 0.00484 0.21739 0.00706 -0.00463 0.02883 -0.00824 -0.00969 0.01307 0.02045 0.00560 0.04724 0.02045 0.13053 0.03046 -0.05679 0.06844 -0.01131 0.00205 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 257.8 77.7 338.9 102.1


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00513 0.03170 0.00909 0.03938 0.04400 0.00944 0.00939 0.00610 0.21133 0.00838 -0.00308 0.02841 -0.00783 -0.00807 0.01442 0.02362 0.00689 0.04708 0.02362 0.10986 0.02961 -0.05154 0.01308 -0.00975 0.00331 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 258.1 77.7 337.6 101.7


636200 BLKHAWK5     161 656087 
BREMER CO5   161 1


BLKHAWK5     161 - BREMER CO5   161 1
B 0.00525 0.04778 0.01622 0.03407 0.03876 0.01659 0.00945 0.00573 0.21125 0.00804 0.00306 0.02199 -0.00953 -0.00521 0.01303 0.01598 0.00638 0.04450 0.01598 0.10886 0.02308 -0.05431 0.00783 -0.00561 0.00374 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 247.3 74.5 335.8 101.1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00533 0.04329 0.01474 0.01444 0.03985 0.01503 0.00942 0.00570 0.25071 0.00800 0.00231 0.01755 -0.00993 -0.00440 0.01275 0.01349 0.00631 0.04635 0.01349 0.20261 0.01823 -0.04673 -0.01556 -0.00611 0.00392 G947, H021, H021 G947, H021, H021 


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 270.5 81.5 335.3 101.0 G947-Outlet1


IA FALS5     161 - NUTHTCH5     161 1
B 0.00514 0.04327 0.01456 0.01295 0.03994 0.01485 0.00921 0.00552 0.28114 0.00781 0.00208 0.01697 -0.01000 -0.00457 0.01255 0.01336 0.00612 0.04618 0.01336 0.01943 0.01758 -0.04675 -0.01660 -0.00644 0.00373 G947, G947 G947, G947 


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 253.6 76.4 334.5 100.8 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00554 0.03434 0.01102 0.03415 0.05848 0.01134 0.00993 0.00600 0.21408 0.00857 -0.00085 0.01971 -0.00941 -0.00605 0.01406 0.01148 0.00667 0.05111 0.01148 0.10961 0.02072 -0.04837 0.01099 -0.00783 0.00394 G947, G947,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 40.9 99.8 70.7 172.5 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00151 0.00818 0.00265 0.02535 0.01069 0.00276 0.00259 0.00176 0.03275 0.00234 -0.00022 0.00995 -0.00262 -0.00179 0.00387 0.00643 0.00196 0.01175 0.00643 0.06832 0.01063 -0.01207 0.03127 -0.00165 0.00105 H021, H021,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 36.9 90.0 61.4 149.8 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00290 0.01945 0.00902 -0.01323 0.00825 0.00905 0.00385 0.00258 0.06205 0.00324 0.00619 -0.00028 -0.00421 0.00307 0.00363 0.00010 0.00264 0.01106 0.00010 0.12848 -0.00047 -0.00293 -0.05605 0.00316 0.00279 H021, H021 H021, H021 


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 32.9 80.2 48.7 118.8


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B 0.00176 0.01141 0.00471 0.00421 0.00813 0.00477 0.00263 0.00175 0.04034 0.00227 0.00225 0.00394 -0.00277 0.00033 0.00311 0.00271 0.00186 0.00979 0.00271 0.05954 0.00413 -0.00705 -0.03453 0.00037 0.00151 H021, H021,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 32.9 80.2 48.6 118.6 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B 0.00176 0.01141 0.00471 0.00421 0.00813 0.00477 0.00263 0.00175 0.04034 0.00227 0.00225 0.00394 -0.00277 0.00033 0.00311 0.00271 0.00186 0.00979 0.00271 0.05954 0.00413 -0.00705 -0.03453 0.00037 0.00151 H021, H021,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 32.8 80.0 48.6 118.4 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B 0.00177 0.01143 0.00472 0.00419 0.00813 0.00478 0.00263 0.00175 0.04033 0.00227 0.00226 0.00393 -0.00277 0.00033 0.00312 0.00270 0.00186 0.00979 0.00270 0.05953 0.00412 -0.00704 -0.03457 0.00037 0.00152 H021, H021,  
656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 32.7 79.8 48.5 118.2


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B 0.00176 0.01141 0.00471 0.00421 0.00813 0.00477 0.00263 0.00175 0.04034 0.00227 0.00225 0.00394 -0.00277 0.00033 0.00311 0.00271 0.00186 0.00979 0.00271 0.05954 0.00413 -0.00705 -0.03453 0.00037 0.00151 H021, H021,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 41.5 101.2 44.3 108.1 H009-Outlet2


ABBOTT 5     161 - M-TOWN 5     161 1
B 0.00151 0.00818 0.00265 0.02535 0.01069 0.00276 0.00259 0.00176 0.03275 0.00234 -0.00022 0.00995 -0.00262 -0.00179 0.00387 0.00643 0.00196 0.01175 0.00643 0.06832 0.01063 -0.01207 -0.15304 -0.00165 0.00105 H021, H021,  


656281 DINSDALE8   69.0 
656299 TRAERTAP8   69.0  1 41 21.9 53.4 41.4 100.9 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00100 0.00666 0.00263 0.00733 0.00535 0.00268 0.00159 0.00102 0.07028 0.00137 0.00105 0.00369 -0.00203 -0.00019 0.00202 0.00225 0.00111 0.00640 0.00225 0.07470 0.00394 -0.00525 -0.02871 -0.00001 0.00080 H021, G947 H021, G947 


680297 LELAND      69.0 
680301 T FC        69.0  1 25 35.1 140.4 44.1 176.5 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B -0.00442 0.02954 -0.07273 0.00343 0.00104 -0.03380 -0.01023 -0.00344 0.01017 -0.00561 0.01153 0.00023 0.00192 0.00500 -0.00629 -0.00010 -0.00359 0.00042 -0.00010 0.00741 0.00043 0.00554 0.00489 0.00508 -0.00384 G870, G870 G870, G870 


680297 LELAND      69.0 
680301 T FC        69.0  1 25 34.6 138.4 43.3 173.1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B -0.00446 0.03056 -0.07281 0.00354 0.00113 -0.03498 -0.01026 -0.00347 0.01046 -0.00563 0.01079 0.00029 0.00193 0.00509 -0.00629 -0.00005 -0.00361 0.00054 -0.00005 0.00761 0.00049 0.00548 0.00499 0.00489 -0.00389 G870, G870,  
680297 LELAND      69.0 
680301 T FC        69.0  1 25 27.5 110.0 30.4 121.8 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B -0.00351 0.02512 -0.00385 0.00304 0.00114 -0.19050 -0.00801 -0.00272 0.00883 -0.00441 0.00806 0.00041 0.00158 0.00316 -0.00486 0.00011 -0.00283 0.00072 0.00011 0.00642 0.00058 0.00434 0.00418 0.00386 -0.00309 G681, G681 G681, G681 


680297 LELAND      69.0 
680301 T FC        69.0  1 25 27 108.0 30.2 120.9 G681-Outlet1


G681_SUB    69.0 - ALDEN J8    69.0 1
B -0.00351 0.02519 -0.00376 0.00305 0.00115 -0.19044 -0.00800 -0.00272 0.00886 -0.00440 0.00815 0.00042 0.00158 0.00319 -0.00485 0.00012 -0.00282 0.00073 0.00012 0.00644 0.00059 0.00427 0.00419 0.00358 -0.00308 G681, G681, G681, G681, 







Vcont Vbase Vcont Vbase
6058 G746_TAP 161.0 680 0.9000 1.1000 1.0000 1.0117 0.8305 1.0016 -0.1695 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
6059 G746 161.0 680 0.9000 1.1000 1.0113 1.0176 0.8424 1.0121 -0.1689 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
10399 J182_SUB 161.0 615 0.9200 1.1000 0.9803 0.9993 0.9058 1.0055 -0.0745 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
11058 G947_HV 161.0 627 0.9300 1.0500 0.9627 0.9884 0.9041 0.9997 -0.0586 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
600129 HOLCOMB G 6.9 600 0.9500 1.0500 1.0132 1.0191 0.9481 1.0182 -0.0651 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601002 ADAMS  3 345.0 600 0.9000 1.0500 0.9368 0.9658 0.8458 0.9680 -0.0910 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601003 PR ISLD3 345.0 600 0.9890 1.0500 1.0050 1.0058 0.9716 0.9966 -0.0334 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9973 1.0058 0.9767 0.9966 -0.0206 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9985 1.0058 0.9833 0.9966 -0.0152 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9985 1.0058 0.9833 0.9966 -0.0152 ATC_B3_AWHD-T8


ARROWHD4     230 - AWHD PST     230 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD      345 - ST LAKE      345 1 B


601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9985 1.0058 0.9833 0.9966 -0.0152 ATC_B3_AWHD-T9


AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1
ARROWHD      345 - ST LAKE      345 1 B


601003 PR ISLD3 345.0 600 0.9890 1.0500 1.0074 1.0058 0.9880 0.9966 -0.0194
3Wnd: OPEN B$0565 BRIGGS RD TR 
9


BRIGGS RD 3 345.00 - BRIGGS RD 5 161.00 -
BRIGGS RD 9 34.500 9


B


601003 PR ISLD3 345.0 600 0.9890 1.0500 1.0030 1.0058 0.9889 0.9966 -0.0141
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


601028 EAU CL 3 345.0 600 0.9000 1.0500 0.9166 0.9677 0.8743 0.9672 -0.0423 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
601039 NROC 3 345.0 600 0.9000 1.0500 0.9880 0.9988 0.8959 0.9759 -0.0921 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601043 BRIGGS RD 5 161.0 600 0.9000 1.0500 1.0017 1.0126 0.8173 1.0221 -0.1844 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.9836 0.9967 0.7471 0.9453 -0.2365 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 1.0224 0.9967 0.8254 0.9453 -0.1970
3Wnd: OPEN B$0565 BRIGGS RD TR 
9


BRIGGS RD 3 345.00 - BRIGGS RD 5 161.00 -
BRIGGS RD 9 34.500 9


B
601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.9893 0.9967 0.8725 0.9453 -0.1168 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.9972 0.9967 0.8894 0.9453 -0.1078
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


602017 ST LAKE5 161.0 600 0.9000 1.0500 0.9178 1.0126 0.7959 1.0046 -0.1219 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602018 FRMSINN5 161.0 600 0.9000 1.0500 0.9232 1.0094 0.8039 1.0034 -0.1193 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602019 GINGLES5 161.0 600 0.9000 1.0500 0.9283 0.9811 0.8256 0.9824 -0.1027 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602020 COULEE 5 161.0 600 0.9000 1.0500 0.9858 1.0088 0.8066 1.0151 -0.1792 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602022 JACKSON5 161.0 600 0.9000 1.0500 1.0071 1.0097 0.8633 1.0135 -0.1438 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602023 LACROSS5 161.0 600 0.9000 1.0500 0.9835 1.0081 0.8039 1.0178 -0.1796 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602024 MRSHLND5 161.0 600 0.9000 1.0500 1.0173 1.0237 0.8513 1.0291 -0.1660 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602025 MONROCO5 161.0 600 0.9000 1.0500 0.9326 0.9963 0.7652 1.0096 -0.1674 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602026 MAYFAIR5 161.0 600 0.9000 1.0500 0.9878 1.0081 0.8066 1.0181 -0.1812 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602029 TREMVAL5 161.0 600 0.9000 1.0500 1.0096 1.0115 0.8598 1.0151 -0.1498 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602047 NCENTRL5 161.0 600 0.9000 1.0500 0.9258 1.0117 0.8060 1.0065 -0.1198 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
602049 LACROSSECAP5 161.0 600 0.9000 1.0500 0.9836 1.0082 0.8040 1.0179 -0.1796 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603140 INOPUMP7 115.0 600 0.9000 1.0500 0.9898 1.0376 0.8969 1.0411 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603141 IRONRIV7 115.0 600 0.9000 1.0500 0.9764 1.0310 0.8816 1.0318 -0.0948 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603142 BAYFRNT7 115.0 600 0.9000 1.0500 0.9871 1.0352 0.8927 1.0403 -0.0944 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
603175 GINGLES7 115.0 600 0.9000 1.0500 0.9888 1.0369 0.8951 1.0409 -0.0937 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605023 GINGLES8 69.0 600 0.9000 1.0500 0.9958 1.0452 0.8969 1.0485 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605025 STONELK8 69.0 600 0.9000 1.0500 0.9785 1.0264 0.8606 1.0317 -0.1179 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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605026 FRMRSIN8 69.0 600 0.9000 1.0500 0.9595 1.0222 0.8413 1.0232 -0.1182 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605062 LKCRYST8 69.0 600 0.9500 1.0500 0.9749 1.0135 0.9493 1.0103 -0.0256
601004 WILMART3     345 601033 
FIELD_N3     345 1 WILMART3     345 - FIELD_N3     345 1 B


605134 E WINON8 69.0 600 0.9000 1.0500 1.0107 1.0175 0.8405 1.0205 -0.1702 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605135 WINONA 8 69.0 600 0.9000 1.0500 1.0118 1.0186 0.8407 1.0216 -0.1711 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605136 GOODV2 8 69.0 600 0.9000 1.0500 1.0104 1.0174 0.8377 1.0204 -0.1727 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605137 GOODV1 8 69.0 600 0.9000 1.0500 1.0062 1.0131 0.8340 1.0161 -0.1722 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605186 LACRSNT8 69.0 680 0.9000 1.1000 1.0071 1.0237 0.8257 1.0229 -0.1814 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B3_AWHD-T8


ARROWHD4     230 - AWHD PST     230 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD      345 - ST LAKE      345 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B3_AWHD-T9


AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1
ARROWHD      345 - ST LAKE      345 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.9271 0.9593 0.8979 0.9599 -0.0292 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.9271 0.9593 0.8979 0.9599 -0.0292 ATC_B3_AWHD-T8


ARROWHD4     230 - AWHD PST     230 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD      345 - ST LAKE      345 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.9271 0.9593 0.8979 0.9599 -0.0292 ATC_B3_AWHD-T9


AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1
ARROWHD      345 - ST LAKE      345 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B3_AWHD-T8


ARROWHD4     230 - AWHD PST     230 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD      345 - ST LAKE      345 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.9228 0.9552 0.8935 0.9557 -0.0293 ATC_B3_AWHD-T9


AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1
ARROWHD      345 - ST LAKE      345 1 B


605285 WIN TAP8 69.0 600 0.9000 1.0500 1.0107 1.0176 0.8407 1.0206 -0.1700 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605286 GARDENV8 69.0 600 0.9000 1.0500 0.9967 1.0010 0.8988 1.0066 -0.0979 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605287 VIROQUA8 69.0 600 0.9000 1.0500 1.0062 1.0185 0.8873 1.0111 -0.1189 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605288 NSPGENO8 69.0 680 0.9000 1.1000 1.0050 1.0209 0.8879 1.0059 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605289 T CASH 8 69.0 600 0.9000 1.0500 1.0232 1.0272 0.8985 1.0232 -0.1247 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605290 CASHTON8 69.0 600 0.9000 1.0500 1.0241 1.0280 0.8992 1.0243 -0.1249 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605294 ROCKLND8 69.0 600 0.9000 1.0500 1.0163 1.0270 0.8696 1.0277 -0.1467 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605295 BANGOR 8 69.0 600 0.9000 1.0500 1.0120 1.0251 0.8572 1.0261 -0.1548 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605296 WSTSALE8 69.0 600 0.9000 1.0500 1.0080 1.0239 0.8421 1.0250 -0.1659 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605297 TMAC 2 8 69.0 600 0.9000 1.0500 0.9933 1.0108 0.8603 1.0110 -0.1330 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605298 SPARTA28 69.0 600 0.9000 1.0500 1.0259 1.0308 0.8987 1.0306 -0.1272 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605299 MCCOY  8 69.0 600 0.9000 1.0500 1.0047 1.0173 0.8735 1.0173 -0.1312 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605300 CATARAC8 69.0 600 0.9000 1.0500 1.0028 1.0161 0.8742 1.0172 -0.1286 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605305 T ALB  8 69.0 600 0.9000 1.0500 1.0148 1.0153 0.8986 1.0182 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605306 T BRF  8 69.0 600 0.9000 1.0500 1.0141 1.0147 0.8976 1.0176 -0.1165 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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605307 T HATFL8 69.0 600 0.9000 1.0500 1.0133 1.0134 0.8981 1.0162 -0.1152 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605308 HATFLD 8 69.0 600 0.9500 1.0500 1.0152 1.0153 0.9074 1.0179 -0.1078 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605309 JACKCO 8 69.0 600 0.9000 1.0500 1.0136 1.0137 0.8969 1.0165 -0.1167 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605310 COULEE 8 69.0 600 0.9000 1.0500 1.0080 1.0276 0.8230 1.0312 -0.1850 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605311 SW CRK 8 69.0 600 0.9000 1.0500 1.0073 1.0266 0.8223 1.0279 -0.1850 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605312 COONVAL8 69.0 680 0.9000 1.1000 1.0054 1.0237 0.8170 1.0265 -0.1884 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605314 HOLMEN 8 69.0 600 0.9000 1.0500 1.0174 1.0324 0.8288 1.0348 -0.1886 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605315 ONALASK8 69.0 600 0.9000 1.0500 1.0127 1.0300 0.8261 1.0296 -0.1866 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605316 LAX    8 69.0 600 0.9000 1.0500 1.0084 1.0273 0.8249 1.0281 -0.1835 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605317 FRENCH G 69.0 600 0.9500 1.0500 1.0080 1.0265 0.8245 1.0268 -0.1835 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605318 GALESVI8 69.0 600 0.9000 1.0500 1.0086 1.0194 0.8300 1.0221 -0.1786 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605319 TREMPLO8 69.0 600 0.9000 1.0500 1.0087 1.0169 0.8371 1.0202 -0.1716 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605320 MARSHLA8 69.0 600 0.9000 1.0500 1.0069 1.0135 0.8416 1.0164 -0.1653 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605329 ALMA CE8 69.0 600 0.9000 1.0500 0.9956 1.0012 0.8962 1.0069 -0.0994 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605330 T HUM  8 69.0 600 0.9000 1.0500 0.9957 1.0036 0.8987 1.0089 -0.0970 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605332 NEILSVL8 69.0 600 0.9000 1.0500 0.9947 1.0061 0.8996 1.0072 -0.0951 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605338 IRONMDT8 69.0 600 0.9000 1.0500 1.0132 1.0138 0.8964 1.0167 -0.1168 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605355 STANLEY8 69.0 600 0.9000 1.0500 0.9647 0.9932 0.8940 0.9920 -0.0707 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605356 THORP  8 69.0 600 0.9000 1.0500 0.9747 1.0002 0.8968 0.9976 -0.0779 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9624 0.9971 0.9336 0.9962 -0.0288 ATC_B2_651


ARROWHD      345 - ST LAKE      345 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9624 0.9971 0.9336 0.9962 -0.0288 ATC_B3_AWHD-T8


ARROWHD4     230 - AWHD PST     230 1
AWHD PST     230 - ARROWHD      345 1
ARROWHD      345 - ST LAKE      345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9624 0.9971 0.9336 0.9962 -0.0288 ATC_B3_AWHD-T9


AWHD PST     230 - ARROWHD      345 1
ARROWHD4     230 - AWHD PST     230 1
ARROWHD      345 - ST LAKE      345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9682 0.9971 0.9378 0.9962 -0.0304 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605394 ST CROIG 161.0 600 0.9500 1.0500 0.9983 0.9971 0.9404 0.9962 -0.0579 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605398 T WESTB8 69.0 600 0.9000 1.0500 1.0179 1.0220 0.8947 1.0167 -0.1232 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605404 T GDV  8 69.0 600 0.9000 1.0500 1.0112 1.0181 0.8402 1.0211 -0.1710 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605420 DELMAR 8 69.0 600 0.9000 1.0500 0.9662 0.9947 0.8976 0.9937 -0.0686 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605431 WHITE  G 69.0 600 0.9500 1.0500 0.9928 1.0426 0.8920 1.0457 -0.1008 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605432 GRNDVW 8 69.0 600 0.9000 1.0500 0.9828 1.0365 0.8766 1.0390 -0.1062 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605433 DRUMMND8 69.0 600 0.9000 1.0500 0.9773 1.0331 0.8682 1.0351 -0.1091 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605434 CABLE  8 69.0 600 0.9000 1.0500 0.9712 1.0293 0.8589 1.0309 -0.1123 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605435 HAYWAR G 69.0 600 0.9500 1.0500 0.9606 1.0220 0.8423 1.0234 -0.1183 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605457 T RNDLK8 69.0 600 0.9000 1.0500 0.9630 1.0224 0.8447 1.0244 -0.1183 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605458 T SPRBR8 69.0 600 0.9000 1.0500 0.9683 1.0238 0.8500 1.0269 -0.1183 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605466 SIREN 8 69.0 600 0.9000 1.0500 0.9037 0.9765 0.8898 0.9909 -0.0139 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605469 NCENTRL8 69.0 600 0.9500 1.0500 0.9783 1.0383 0.8636 1.0428 -0.1147 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605470 EDGWATR8 69.0 600 0.9000 1.0500 0.9787 1.0380 0.8637 1.0428 -0.1150 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605471 SANDLK 8 69.0 600 0.9000 1.0500 0.9781 1.0293 0.8610 1.0344 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605500 FREDRICG 34.5 600 0.9500 1.0500 0.9560 1.0283 0.9422 1.0427 -0.0138 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605504 WEBSTER8 69.0 600 0.9000 1.0500 0.8797 0.9832 0.8621 0.9944 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605505 OAKLAN_8 69.0 600 0.9000 1.0500 0.8812 0.9846 0.8636 0.9957 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605506 DANBURY8 69.0 600 0.9500 1.0500 0.8845 0.9875 0.8670 0.9987 -0.0175 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605506 DANBURY8 69.0 600 0.9500 1.0500 0.9848 0.9875 0.9208 0.9987 -0.0640 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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605507 TOWER RD 69.0 600 0.9000 1.0500 0.8867 0.9894 0.8692 1.0005 -0.0175 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605511 LAKE26 8 69.0 600 0.9000 1.0500 0.8907 0.9929 0.8733 1.0039 -0.0174 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605514 GRNTS NG 69.0 600 0.9500 1.0500 0.9758 0.9980 0.9389 0.9963 -0.0369 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605532 SLK PMP8 69.0 600 0.9000 1.0500 0.9785 1.0265 0.8606 1.0317 -0.1179 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605534 DOUGHTY8 69.0 600 0.9500 1.0500 1.0028 1.0244 0.9343 1.0255 -0.0685 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605562 T1 BRF 8 69.0 600 0.9000 1.0500 1.0134 1.0135 0.8968 1.0163 -0.1166 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605563 T2 BRF 8 69.0 600 0.9000 1.0500 1.0135 1.0136 0.8969 1.0165 -0.1166 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605565 CLAMDAM9 34.5 600 0.9500 1.0500 0.9507 1.0202 0.9368 1.0335 -0.0139 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605568 BUGLELK8 69.0 600 0.9000 1.0500 0.9954 0.9989 0.8988 1.0019 -0.0966 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605579 FEN TR3Y 60.0 600 0.9000 1.0500 0.9607 0.9783 0.7858 0.9786 -0.1749 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605593 WESTBY 8 69.0 600 0.9000 1.0500 1.0176 1.0201 0.8939 1.0148 -0.1237 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


605594 BLKRVFL8 69.0 600 0.9000 1.0500 1.0103 1.0104 0.8933 1.0132 -0.1170 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605597 BRF 4L59 69.0 600 0.9000 1.0500 1.0132 1.0133 0.8965 1.0161 -0.1167 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605598 LINCNRD8 69.0 600 0.9000 1.0500 1.0100 1.0101 0.8929 1.0129 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
605600 GERMNHL8 69.0 600 0.9000 1.0500 1.0107 1.0109 0.8938 1.0137 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9489 1.0123 0.8723 0.9999 -0.0766 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9490 1.0124 0.8725 1.0000 -0.0765 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608570 STINSJCT 115.0 608 0.9500 1.1000 0.9547 1.0238 0.8621 1.0145 -0.0926 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9463 1.0124 0.8635 1.0001 -0.0828 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9393 1.0088 0.8566 0.9942 -0.0827 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9388 1.0089 0.8553 0.9941 -0.0835 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9393 1.0085 0.8563 0.9942 -0.0830 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608630 STINSON5 161.0 608 0.9500 1.1000 0.9474 1.0221 0.8466 1.0122 -0.1008 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608631 MINONG 5 161.0 608 0.9500 1.1000 0.9258 1.0144 0.8101 1.0056 -0.1157 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608631 MINONG 5 161.0 608 0.9500 1.1000 0.9310 1.0144 0.9195 1.0056 -0.0115 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608632 DAHLBRG7 115.0 608 0.9500 1.1000 0.9607 1.0236 0.8656 1.0196 -0.0951 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608633 FAIRMPK7 115.0 608 0.9500 1.1000 0.9502 1.0186 0.8612 1.0078 -0.0890 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608656 MAHTOWA7 115.0 608 0.9500 1.1000 0.9848 1.0216 0.9265 1.0137 -0.0583 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608660 TWOHBRSS 115.0 608 0.9500 1.1000 0.9877 1.0314 0.9493 1.0244 -0.0384 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608664 WRENSHL7 115.0 608 0.9500 1.1000 0.9762 1.0242 0.9090 1.0143 -0.0672 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608665 THOMSON7 115.0 608 0.9500 1.1000 0.9739 1.0254 0.9039 1.0149 -0.0700 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608666 FONDULAC 115.0 608 0.9500 1.1000 0.9711 1.0248 0.8992 1.0141 -0.0719 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608667 POTLTCH7 115.0 608 0.9500 1.1000 0.9586 1.0113 0.8879 1.0007 -0.0707 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608668 CLOQUET7 115.0 608 0.9500 1.1000 0.9578 1.0105 0.8872 1.0000 -0.0706 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608671 BURNETT7 115.0 608 0.9500 1.1000 0.9787 1.0132 0.9224 1.0049 -0.0563 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9446 1.0112 0.8616 0.9987 -0.0830 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9462 1.0113 0.8680 0.9983 -0.0782 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608674 HANESRD7 115.0 608 0.9500 1.1000 0.9445 1.0081 0.8695 0.9957 -0.0750 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9468 1.0095 0.8739 0.9974 -0.0729 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9453 1.0115 0.8620 0.9993 -0.0833 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608678 NEMADJI7 115.0 608 0.9500 1.1000 0.9535 1.0224 0.8626 1.0122 -0.0909 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608679 GARY   7 115.0 608 0.9500 1.1000 0.9476 1.0150 0.8625 1.0035 -0.0851 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9469 1.0144 0.8606 1.0029 -0.0863 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608681 LSPI   7 115.0 608 0.9500 1.1000 0.9449 1.0113 0.8615 0.9990 -0.0834 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9538 1.0228 0.8626 1.0127 -0.0912 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608684 STIN-WI7 115.0 608 0.9500 1.1000 0.9552 1.0239 0.8630 1.0146 -0.0922 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9450 1.0083 0.8708 0.9960 -0.0742 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608686 15TH AV7 115.0 608 0.9500 1.1000 0.9430 1.0096 0.8608 0.9968 -0.0822 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9459 1.0111 0.8673 0.9981 -0.0786 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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608688 COLBYVL7 115.0 608 0.9500 1.1000 0.9610 1.0210 0.8935 1.0097 -0.0675 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608689 FRNCHRV7 115.0 608 0.9500 1.1000 0.9713 1.0250 0.9152 1.0156 -0.0561 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


608690 TWO HBR7 115.0 608 0.9500 1.1000 0.9863 1.0317 0.9451 1.0244 -0.0412 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608703 STSN GTG 115.0 608 0.9500 1.1000 0.9538 1.0228 0.8626 1.0127 -0.0912 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608720 COTTNTP7 115.0 608 0.9500 1.1000 0.9772 1.0106 0.9412 1.0043 -0.0360 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
608742 TAFT   7 115.0 608 0.9500 1.1000 0.9629 1.0098 0.9092 1.0007 -0.0537 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


613060 BYRON  3 345.0 600 0.9000 1.0500 0.9817 0.9964 0.8847 0.9753 -0.0970 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
613330 RICE   5 161.0 627 0.9300 1.0500 1.0169 1.0232 0.8804 1.0160 -0.1365 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
613390 SPRING V 69.0 627 0.9300 1.0500 0.9979 1.0107 0.9154 0.9965 -0.0825 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
613420 WINDSOR5 161.0 627 0.9300 1.0500 0.9803 1.0118 0.8514 1.0086 -0.1289 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


615306 GRE-PL VLLY3 345.0 600 0.9000 1.0500 0.9657 0.9868 0.8745 0.9791 -0.0912 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615307 GRE-PL VLLY5 161.0 615 0.9200 1.1000 0.9802 0.9992 0.8950 0.9952 -0.0852 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9283 1.0169 0.8125 1.0081 -0.1158 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9335 1.0169 0.9219 1.0081 -0.0116 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9733 1.0105 0.9160 0.9988 -0.0573 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


615473 GRE-STINSON8 69.0 615 0.9200 1.1000 0.9576 1.0232 0.8658 1.0131 -0.0918 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
615517 GRE-4CORNRS7 115.0 615 0.9200 1.1000 0.9451 1.0102 0.8696 0.9969 -0.0755 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
616675 GRE-WALDO  7 115.0 608 0.9500 1.1000 0.9877 1.0314 0.9494 1.0244 -0.0383 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
616677 GRE-CLVRVLY7 115.0 608 0.9500 1.1000 0.9750 1.0266 0.9227 1.0177 -0.0523 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


617067 GRE-BARDON 8 69.0 615 0.9200 1.1000 0.9564 1.0206 0.8641 1.0104 -0.0923 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617068 GRE-AMNICON8 69.0 615 0.9200 1.1000 0.9561 1.0188 0.8634 1.0087 -0.0927 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617069 GRE-SUMMIT 8 69.0 615 0.9200 1.1000 0.9562 1.0185 0.8633 1.0083 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9268 1.0158 0.8105 1.0070 -0.1163 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9320 1.0158 0.9205 1.0070 -0.0115 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9281 1.0168 0.8121 1.0080 -0.1160 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9333 1.0168 0.9217 1.0080 -0.0116 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617072 GRE-BARDNSW8 69.0 615 0.9200 1.1000 0.9562 1.0190 0.8635 1.0089 -0.0927 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617073 GRE-AMNCNTP8 69.0 615 0.9200 1.1000 0.9562 1.0193 0.8636 1.0092 -0.0926 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9272 1.0161 0.8110 1.0073 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9324 1.0161 0.9209 1.0073 -0.0115 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
618000 GRE-BERGNLK7 115.0 608 0.9500 1.1000 0.9629 1.0098 0.9092 1.0007 -0.0537 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
618001 GRE-BERGNTP7 115.0 608 0.9500 1.1000 0.9633 1.0103 0.9097 1.0012 -0.0536 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
618005 GRE-COTTON 7 115.0 608 0.9500 1.1000 0.9772 1.0106 0.9412 1.0043 -0.0360 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
629074 ARNOLD1G 22.0 627 0.9500 1.0500 1.0348 1.0604 0.9359 1.0503 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630003 LANSING8 69.0 627 0.9300 1.0500 1.0212 1.0247 0.8882 1.0212 -0.1330 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630019 LIBERTY8 69.0 627 0.9300 1.0500 1.0185 1.0221 0.9128 1.0172 -0.1057 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630020 LUANA 8 69.0 627 0.9300 1.0500 0.9987 1.0050 0.8612 1.0095 -0.1375 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630022 WYOMING8 69.0 627 0.9300 1.0500 0.9823 1.0048 0.8742 0.9943 -0.1081 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630024 DUNDEE 8 69.0 627 0.9300 1.0500 1.0116 1.0250 0.9100 1.0267 -0.1016 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630043 AMBER 8 69.0 627 0.9300 1.0500 0.9786 0.9968 0.8690 0.9874 -0.1096 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630054 PETRSVL8 69.0 627 0.9300 1.0500 1.0229 1.0361 0.9268 1.0263 -0.0961 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630143 CHESTTP8 69.0 627 0.9300 1.0500 1.0023 1.0151 0.9170 1.0008 -0.0853 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630146 SPRVALL8 69.0 627 0.9300 1.0500 0.9983 1.0111 0.9157 0.9968 -0.0826 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630172 QUANTMN8 69.0 627 0.9300 1.0500 1.0277 1.0380 0.9288 1.0293 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630177 SAVANNA8 69.0 627 0.9300 1.0500 0.9788 1.0186 0.8532 0.9975 -0.1256 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630178 DYR E  8 69.0 627 0.9300 1.0500 1.0137 1.0179 0.9105 1.0127 -0.1032 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630232 CRESCO 8 69.0 627 0.9300 1.0500 1.0099 1.0177 0.9203 1.0089 -0.0896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630233 IPWCRST8 69.0 627 0.9300 1.0500 1.0070 1.0157 0.9135 1.0059 -0.0935 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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630234 DECORAH8 69.0 627 0.9300 1.0500 0.9924 1.0063 0.8727 0.9913 -0.1197 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630235 WAUKNIP8 69.0 627 0.9300 1.0500 1.0118 1.0212 0.8816 0.9971 -0.1302 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630236 VALLEY 8 69.0 627 0.9300 1.0500 1.0188 1.0236 0.8862 1.0155 -0.1326 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630237 LUD TAP8 69.0 627 0.9300 1.0500 1.0093 1.0193 0.8805 0.9964 -0.1288 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630238 CALMAR 8 69.0 627 0.9300 1.0500 0.9629 0.9874 0.8467 0.9701 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630238 CALMAR 8 69.0 627 0.9300 1.0500 0.9468 0.9874 0.9210 0.9701 -0.0258
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


630239 OSSIAN 8 69.0 627 0.9300 1.0500 0.9509 0.9813 0.8375 0.9627 -0.1134 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630239 OSSIAN 8 69.0 627 0.9300 1.0500 0.9523 0.9813 0.9267 0.9627 -0.0256
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


630240 MONONA_8 69.0 627 0.9300 1.0500 0.9966 1.0030 0.8579 1.0065 -0.1387 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630241 MARQUET8 69.0 627 0.9300 1.0500 0.9906 0.9971 0.8507 1.0006 -0.1399 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630242 MCGRGMUN 69.0 627 0.9300 1.0500 0.9900 0.9964 0.8499 1.0000 -0.1401 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630243 HAWKTAP 69.0 627 0.9300 1.0500 0.9370 0.9727 0.8720 0.9829 -0.0650 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630243 HAWKTAP 69.0 627 0.9300 1.0500 0.9604 0.9727 0.9278 0.9829 -0.0326
630250 RICHFLD8    69.0 630732 
BETHEL 8    69.0 1 RICHFLD8    69.0 - BETHEL 8    69.0 1 B


630244 BIGSPRT8 69.0 627 0.9300 1.0500 0.9950 1.0010 0.8525 1.0027 -0.1425 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630245 MADISNT8 69.0 627 0.9300 1.0500 0.9944 1.0071 0.8802 0.9930 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630246 MCGREGT8 69.0 627 0.9300 1.0500 0.9903 0.9968 0.8503 1.0003 -0.1400 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630248 WUNION_8 69.0 627 0.9300 1.0500 0.9338 0.9742 0.8256 0.9549 -0.1082 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630248 WUNION_8 69.0 627 0.9300 1.0500 0.9521 0.9742 0.9247 0.9549 -0.0274 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


630248 WUNION_8 69.0 627 0.9300 1.0500 0.9685 0.9742 0.9291 0.9549 -0.0394
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


630249 WINDSOR8 69.0 627 0.9300 1.0500 0.9281 0.9720 0.8212 0.9496 -0.1069 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630249 WINDSOR8 69.0 627 0.9300 1.0500 0.9482 0.9720 0.9190 0.9496 -0.0292 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


630249 WINDSOR8 69.0 627 0.9300 1.0500 0.9662 0.9720 0.9230 0.9496 -0.0432
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


630249 WINDSOR8 69.0 627 0.9300 1.0500 0.9589 0.9720 0.9270 0.9496 -0.0319
630248 WUNION_8    69.0 630249 
WINDSOR8    69.0 1 WUNION_8    69.0 - WINDSOR8    69.0 1 B


630250 RICHFLD8 69.0 627 0.9300 1.0500 0.9435 0.9733 0.9076 1.0065 -0.0359 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630250 RICHFLD8 69.0 627 0.9300 1.0500 0.9578 0.9733 0.9248 1.0065 -0.0330
630250 RICHFLD8    69.0 630732 
BETHEL 8    69.0 1 RICHFLD8    69.0 - BETHEL 8    69.0 1 B


630251 FRDBRGM8 69.0 627 0.9300 1.0500 0.9533 0.9773 0.9136 1.0072 -0.0397 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630260 HARPTAP8 69.0 627 0.9300 1.0500 1.0127 1.0173 0.8782 1.0159 -0.1345 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630261 POSTVIP8 69.0 627 0.9300 1.0500 0.9908 1.0016 0.8604 1.0059 -0.1304 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630261 POSTVIP8 69.0 627 0.9300 1.0500 0.9222 1.0016 0.8949 1.0059 -0.0273
630261 POSTVIP8    69.0 680048 
POST        69.0 1 POSTVIP8    69.0 - POST        69.0 1 B


630262 CLERMNT8 69.0 627 0.9300 1.0500 0.9695 0.9910 0.8447 0.9849 -0.1248 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630262 CLERMNT8 69.0 627 0.9300 1.0500 0.9324 0.9910 0.9057 0.9849 -0.0267
630261 POSTVIP8    69.0 680048 
POST        69.0 1 POSTVIP8    69.0 - POST        69.0 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9442 0.9792 0.8363 0.9643 -0.1079 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9394 0.9792 0.9176 0.9643 -0.0218
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9410 0.9792 0.9192 0.9643 -0.0218
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9513 0.9792 0.9288 0.9643 -0.0225
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9517 0.9834 0.8442 0.9711 -0.1075 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9329 0.9834 0.9110 0.9711 -0.0219
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B
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630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9351 0.9834 0.9131 0.9711 -0.0220
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9487 0.9834 0.9262 0.9711 -0.0225
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9501 0.9819 0.8424 0.9695 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9313 0.9819 0.9093 0.9695 -0.0220
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9334 0.9819 0.9114 0.9695 -0.0220
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9471 0.9819 0.9245 0.9695 -0.0226
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9524 0.9819 0.9297 0.9695 -0.0227
630264 FAYETTJ8    69.0 630300 
MARYTAP8    69.0 1 FAYETTJ8    69.0 - MARYTAP8    69.0 1 B


630266 HAHN   8 69.0 627 0.9300 1.0500 0.9720 0.9959 0.8662 0.9897 -0.1058 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630266 HAHN   8 69.0 627 0.9300 1.0500 0.9211 0.9959 0.8990 0.9897 -0.0221
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630266 HAHN   8 69.0 627 0.9300 1.0500 0.9245 0.9959 0.9024 0.9897 -0.0221
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630269 ELKADER8 69.0 627 0.9300 1.0500 0.9951 1.0008 0.8521 1.0022 -0.1430 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630270 GARNVLO8 69.0 627 0.9300 1.0500 0.9979 1.0024 0.8541 1.0029 -0.1438 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630271 GUTNBRG8 69.0 627 0.9300 1.0500 1.0078 1.0099 0.8647 1.0092 -0.1431 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630274 WAT TAP8 69.0 627 0.9300 1.0500 1.0098 1.0147 0.8746 1.0141 -0.1352 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630275 FARLEY 8 69.0 627 0.9300 1.0500 1.0033 1.0094 0.9071 1.0033 -0.0962 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630276 EPWORTH8 69.0 627 0.9300 1.0500 1.0027 1.0098 0.9127 1.0035 -0.0900 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630278 HOLYCRS8 69.0 627 0.9300 1.0500 1.0169 1.0223 0.9201 1.0168 -0.0968 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630282 TURK RV8 69.0 627 0.9300 1.0500 1.0195 1.0206 0.8785 1.0191 -0.1410 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630289 NWLTONJ8 69.0 627 0.9300 1.0500 1.0243 1.0374 0.9283 1.0276 -0.0960 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630292 ELIZBTH8 69.0 680 0.9000 1.1000 0.9651 1.0057 0.8366 0.9842 -0.1285 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630293 ELIZBTT8 69.0 680 0.9000 1.1000 0.9663 1.0068 0.8380 0.9853 -0.1283 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9657 0.9920 0.8593 0.9839 -0.1064 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9248 0.9920 0.9027 0.9839 -0.0221
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9278 0.9920 0.9057 0.9839 -0.0221
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9466 0.9920 0.9240 0.9839 -0.0226
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9654 0.9917 0.8590 0.9836 -0.1064 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9245 0.9917 0.9024 0.9836 -0.0221
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9274 0.9917 0.9053 0.9836 -0.0221
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9463 0.9917 0.9237 0.9836 -0.0226
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9726 0.9965 0.8668 0.9903 -0.1058 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9218 0.9965 0.8996 0.9903 -0.0222
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9251 0.9965 0.9030 0.9903 -0.0221
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630303 AURORAR8 69.0 627 0.9300 1.0500 0.9810 1.0027 0.8762 0.9982 -0.1048 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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630303 AURORAR8 69.0 627 0.9300 1.0500 0.9214 1.0027 0.8992 0.9982 -0.0222
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630304 MASONVL8 69.0 627 0.9300 1.0500 1.0051 1.0177 0.9010 1.0181 -0.1041 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630305 PRAIRI_8 69.0 627 0.9300 1.0500 1.0007 1.0126 0.8949 1.0121 -0.1058 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630306 MANCIND8 69.0 627 0.9300 1.0500 0.9982 1.0096 0.8915 1.0085 -0.1067 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630307 DELEWAR8 69.0 627 0.9300 1.0500 1.0023 1.0110 0.8946 1.0082 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630308 EARLTAP8 69.0 627 0.9300 1.0500 1.0051 1.0127 0.8974 1.0092 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630309 EARLVIL8 69.0 627 0.9300 1.0500 1.0050 1.0126 0.8973 1.0091 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630310 ALMORE 8 69.0 627 0.9300 1.0500 1.0074 1.0142 0.8998 1.0102 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630311 PETERSB8 69.0 627 0.9300 1.0500 1.0072 1.0140 0.8996 1.0100 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630312 BANKSTO8 69.0 627 0.9300 1.0500 1.0173 1.0218 0.9154 1.0165 -0.1019 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630316 FARLEY_8 69.0 627 0.9300 1.0500 1.0069 1.0123 0.9080 1.0065 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630317 PEOSTAT8 69.0 627 0.9300 1.0500 1.0028 1.0103 0.9156 1.0040 -0.0872 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630318 PEOSTAR8 69.0 627 0.9300 1.0500 1.0026 1.0101 0.9154 1.0038 -0.0872 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630319 PEOSTA 8 69.0 627 0.9300 1.0500 1.0034 1.0113 0.9191 1.0050 -0.0843 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630321 LIBERTP8 69.0 627 0.9300 1.0500 1.0113 1.0170 0.9043 1.0126 -0.1070 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630336 SWLTONJ8 69.0 627 0.9300 1.0500 1.0236 1.0367 0.9286 1.0269 -0.0950 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630338 DEWITT 8 69.0 627 0.9300 1.0500 1.0213 1.0344 0.9260 1.0245 -0.0953 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630487 MASONRC8 69.0 627 0.9300 1.0500 1.0116 1.0251 0.9101 1.0268 -0.1015 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630489 NWVIENR8 69.0 627 0.9300 1.0500 0.9002 1.0221 0.8861 1.0171 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630489 NWVIENR8 69.0 627 0.9300 1.0500 1.0185 1.0221 0.9128 1.0171 -0.1057 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 0.9008 1.0091 0.8867 1.0032 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 0.9053 1.0091 0.8913 1.0032 -0.0140
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 1.0024 1.0091 0.8948 1.0032 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630491 PFEILRE8 69.0 627 0.9300 1.0500 0.9947 1.0032 0.8863 0.9968 -0.1084 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.9030 1.0032 0.8889 0.9968 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.9067 1.0032 0.8928 0.9968 -0.0139
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.9072 1.0032 0.8933 0.9968 -0.0139
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9848 0.9964 0.8752 0.9890 -0.1096 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9114 0.9964 0.8974 0.9890 -0.0140
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9146 0.9964 0.9008 0.9890 -0.0138
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9150 0.9964 0.9012 0.9890 -0.0138
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9795 0.9928 0.8694 0.9849 -0.1101 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9162 0.9928 0.9024 0.9849 -0.0138
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9192 0.9928 0.9055 0.9849 -0.0137
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9195 0.9928 0.9058 0.9849 -0.0137
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630496 DONAHUE 69.0 627 0.9300 1.0500 1.0186 1.0319 0.9196 1.0226 -0.0990 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630497 PARKVIEW 69.0 627 0.9300 1.0500 1.0091 1.0226 0.9088 1.0132 -0.1003 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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630498 BUFFALO 69.0 627 0.9300 1.0500 1.0054 1.0189 0.9047 1.0095 -0.1007 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630607 DELMAR R 69.0 627 0.9300 1.0500 1.0226 1.0358 0.9264 1.0259 -0.0962 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630635 DEWITT R 69.0 627 0.9300 1.0500 1.0224 1.0354 0.9285 1.0252 -0.0939 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630636 MALONE 69.0 627 0.9300 1.0500 1.0202 1.0331 0.9288 1.0224 -0.0914 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630638 MALONE T 69.0 627 0.9300 1.0500 1.0206 1.0334 0.9292 1.0228 -0.0914 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630675 NATIONT8 69.0 627 0.9300 1.0500 0.9953 1.0015 0.8537 1.0038 -0.1416 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630696 NBPL TAP 69.0 627 0.9300 1.0500 1.0056 1.0191 0.9049 1.0097 -0.1007 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630697 NBPL 69.0 627 0.9300 1.0500 1.0023 1.0159 0.9012 1.0064 -0.1011 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.8990 1.0036 0.8849 0.9974 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.9960 1.0036 0.8877 0.9974 -0.1083 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.9029 1.0036 0.8889 0.9974 -0.0140
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.9034 1.0036 0.8894 0.9974 -0.0140
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.9009 1.0053 0.8868 0.9991 -0.0141
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.9978 1.0053 0.8896 0.9991 -0.1082 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.9048 1.0053 0.8908 0.9991 -0.0140
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.9053 1.0053 0.8913 0.9991 -0.0140
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630732 BETHEL 8 69.0 627 0.9300 1.0500 0.9437 0.9733 0.9080 1.0067 -0.0357 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9774 0.9921 0.8672 0.9837 -0.1102 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9217 0.9921 0.9079 0.9837 -0.0138
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9244 0.9921 0.9108 0.9837 -0.0136
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9247 0.9921 0.9111 0.9837 -0.0136
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630850 BACKBNETP8 69.0 627 0.9300 1.0500 1.0147 1.0253 0.9172 1.0267 -0.0975 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630851 BACKBNERE8 69.0 627 0.9300 1.0500 1.0147 1.0253 0.9172 1.0266 -0.0975 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630856 MANCHSTERTP8 69.0 627 0.9300 1.0500 1.0071 1.0139 0.8994 1.0098 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630857 MANCHESTRR8 69.0 627 0.9300 1.0500 1.0069 1.0137 0.8992 1.0097 -0.1077 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630865 WINTROPR TP8 69.0 627 0.9300 1.0500 1.0060 1.0215 0.9166 1.0259 -0.0894 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630866 WINTHROP RE8 69.0 627 0.9300 1.0500 1.0060 1.0214 0.9165 1.0259 -0.0895 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630867 WINTHROP8 69.0 627 0.9300 1.0500 1.0044 1.0205 0.9189 1.0258 -0.0855 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630868 QUASQ REC8 69.0 627 0.9300 1.0500 1.0029 1.0197 0.9220 1.0261 -0.0809 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630870 QUASQ8 69.0 627 0.9300 1.0500 1.0023 1.0194 0.9238 1.0264 -0.0785 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
630871 ROWLEY8 69.0 627 0.9300 1.0500 1.0007 1.0189 0.9292 1.0275 -0.0715 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631008 WELSBRG5 161.0 627 0.9300 1.0500 0.9766 0.9988 0.9246 0.9960 -0.0520 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631011 IA FALS5 161.0 627 0.9300 1.0500 0.9624 0.9866 0.9056 0.9910 -0.0568 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631014 WILMSBG7 115.0 627 0.9300 1.0700 0.9905 1.0030 0.9074 0.9973 -0.0831 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631016 6 ST   7 115.0 627 0.9300 1.0700 1.0126 1.0337 0.9197 1.0306 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631020 BERTRAM7 115.0 627 0.9300 1.0700 1.0133 1.0311 0.9162 1.0245 -0.0971 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631021 W.BRCH 7 115.0 627 0.9300 1.0700 1.0250 1.0344 0.9254 1.0301 -0.0996 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631022 SUTLIFF7 115.0 627 0.9300 1.0700 1.0247 1.0341 0.9252 1.0297 -0.0995 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631023 CALAMUS7 115.0 627 0.9300 1.0700 1.0236 1.0279 0.9032 1.0228 -0.1204 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631024 E CALMS7 115.0 627 0.9300 1.0700 1.0290 1.0317 0.9072 1.0281 -0.1218 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631029 IAFINDP5 161.0 627 0.9300 1.0500 0.9616 0.9856 0.9064 0.9898 -0.0552 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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631031 DRYCREK7 115.0 627 0.9300 1.0700 1.0190 1.0374 0.9291 1.0333 -0.0899 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631033 ALBANY 6 138.0 627 0.9300 1.0500 0.9772 1.0143 0.8644 0.9888 -0.1128 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631034 ROSEHLW5 161.0 627 0.9300 1.0500 0.9779 1.0031 0.8791 0.9884 -0.0988 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631044 HAYWD#25 161.0 627 0.9300 1.0500 0.9995 1.0103 0.9266 0.9990 -0.0729 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631046 ADAMS  5 161.0 627 0.9300 1.0500 1.0064 1.0190 0.9071 1.0108 -0.0993 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631048 EMERY  5 161.0 627 0.9300 1.0500 0.9772 0.9930 0.9270 0.9974 -0.0502 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631050 HAZLTON5 161.0 627 0.9300 1.0500 0.9657 1.0081 0.8487 1.0001 -0.1170 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631051 HAZL S 5 161.0 627 0.9300 1.0500 0.9657 1.0081 0.8486 1.0000 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631052 LANSINGW 161.0 627 0.9300 1.0500 0.9765 1.0022 0.8052 0.9939 -0.1713 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631053 LANSING5 161.0 627 0.9300 1.0500 0.9764 1.0021 0.8052 0.9939 -0.1712 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631054 ASBURY 5 161.0 627 0.9300 1.0500 0.9776 1.0115 0.8612 1.0062 -0.1164 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631055 CNTRGRV5 161.0 627 0.9300 1.0500 0.9800 1.0134 0.8642 1.0084 -0.1158 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631056 LORE   5 161.0 627 0.9300 1.0500 0.9742 1.0086 0.8571 1.0030 -0.1171 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631057 SALEM N5 161.0 627 0.9300 1.0500 0.9925 1.0237 0.8798 1.0198 -0.1127 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631058 SO.GVW.5 161.0 627 0.9300 1.0500 0.9826 1.0154 0.8687 1.0100 -0.1139 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631059 8TH ST.5 161.0 627 0.9300 1.0500 0.9786 1.0120 0.8643 1.0059 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631060 TRK RIV5 161.0 627 0.9300 1.0500 0.9757 1.0071 0.8552 1.0060 -0.1205 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631061 SALEM S5 161.0 627 0.9300 1.0500 0.9924 1.0237 0.8797 1.0197 -0.1127 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631062 ROCKCKW5 161.0 627 0.9300 1.0500 0.9704 1.0076 0.8549 0.9828 -0.1155 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631062 ROCKCKW5 161.0 627 0.9300 1.0500 0.9647 1.0076 0.9273 0.9828 -0.0374
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


631063 ROCK CK5 161.0 627 0.9300 1.0500 0.9705 1.0077 0.8551 0.9829 -0.1154 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631063 ROCK CK5 161.0 627 0.9300 1.0500 0.9647 1.0077 0.9273 0.9829 -0.0374
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


631064 BVR CH 5 161.0 627 0.9300 1.0500 0.9753 1.0129 0.8611 0.9877 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631065 BVR CH65 161.0 627 0.9300 1.0500 0.9755 1.0132 0.8613 0.9879 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631066 SAVANNA5 161.0 627 0.9300 1.0500 0.9683 1.0059 0.8507 0.9859 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631067 ALBANY 5 161.0 627 0.9300 1.0500 0.9731 1.0108 0.8586 0.9856 -0.1145 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631067 ALBANY 5 161.0 627 0.9300 1.0500 0.9673 1.0108 0.9297 0.9856 -0.0376
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


631068 YORK   5 161.0 627 0.9300 1.0500 0.9689 1.0066 0.8521 0.9848 -0.1168 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631073 MT VERN5 161.0 627 0.9300 1.0500 0.9785 1.0024 0.8752 0.9923 -0.1033 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631080 6 ST   5 161.0 627 0.9300 1.0500 0.9814 1.0054 0.8835 0.9984 -0.0979 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631083 TRAER  5 161.0 627 0.9300 1.0500 0.9739 0.9973 0.8875 0.9732 -0.0864 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631085 PARNEL 5 161.0 627 0.9300 1.0500 0.9802 1.0022 0.8950 0.9815 -0.0852 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631086 DYSART 5 161.0 627 0.9300 1.0500 0.9694 0.9971 0.8618 0.9734 -0.1076 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631087 VINTON 5 161.0 627 0.9300 1.0500 0.9820 1.0083 0.8718 0.9877 -0.1102 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0013 1.0275 0.8999 1.0171 -0.1014 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0125 1.0275 0.9865 1.0171 -0.0260 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0084 1.0275 0.9897 1.0171 -0.0187
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


631089 HIAWATA5 161.0 627 0.9300 1.0500 0.9982 1.0177 0.9035 1.0099 -0.0947 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631090 PCI    5 161.0 627 0.9300 1.0500 0.9778 1.0022 0.8767 0.9941 -0.1011 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631091 BEVERLY5 161.0 627 0.9300 1.0500 0.9749 1.0003 0.8751 0.9920 -0.0998 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631092 BERTRAM5 161.0 627 0.9300 1.0500 0.9829 1.0048 0.8840 0.9964 -0.0989 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631093 HILLSIE5 161.0 627 0.9300 1.0500 0.9782 1.0051 0.8777 0.9866 -0.1005 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631094 FAIRFAX5 161.0 627 0.9300 1.0500 0.9728 0.9994 0.8707 0.9911 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631095 E CALMS5 161.0 627 0.9300 1.0500 0.9702 1.0049 0.8587 0.9818 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631096 GR MND 5 161.0 627 0.9300 1.0500 0.9707 1.0049 0.8598 0.9828 -0.1109 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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Bus Area Vlow Vhi Contingency Type
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631097 DEWITT 5 161.0 627 0.9300 1.0500 0.9687 1.0045 0.8553 0.9806 -0.1134 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631098 MQOKETA5 161.0 627 0.9300 1.0500 0.9772 1.0083 0.8657 0.9943 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631099 WYOMING5 161.0 627 0.9300 1.0500 0.9772 1.0038 0.8692 0.9919 -0.1080 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631100 LIBERTY5 161.0 627 0.9300 1.0500 0.9506 0.9935 0.8332 0.9828 -0.1174 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631101 DUNDEE 5 161.0 627 0.9300 1.0500 0.9460 0.9926 0.8301 0.9796 -0.1159 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631120 JULIAN 5 161.0 627 0.9300 1.0500 0.9801 1.0135 0.8643 1.0085 -0.1158 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631122 ADAMS_N5 161.0 627 0.9300 1.0500 1.0064 1.0190 0.9072 1.0108 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631123 ADAMS_S5 161.0 627 0.9300 1.0500 1.0063 1.0190 0.9071 1.0108 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631125 KERPER 5 161.0 627 0.9300 1.0500 0.9777 1.0114 0.8629 1.0054 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631127 HAYWD#15 161.0 627 0.9300 1.0500 0.9996 1.0103 0.9267 0.9991 -0.0729 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9057 0.9478 0.8037 0.9503 -0.1020 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9256 0.9478 0.9045 0.9503 -0.0211 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9383 0.9478 0.9096 0.9503 -0.0287
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9183 0.9653 0.8183 0.9659 -0.1000 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9233 0.9653 0.9110 0.9659 -0.0123
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9397 0.9653 0.9187 0.9659 -0.0210 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
631140 SALEM  3 345.0 627 0.9300 1.0500 0.9346 0.9653 0.9244 0.9659 -0.0102 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9593 0.9653 0.9265 0.9659 -0.0328
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


631141 ROCK CK3 345.0 627 0.9300 1.0500 0.9652 1.0035 0.8537 0.9791 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


631141 ROCK CK3 345.0 627 0.9300 1.0500 0.9584 1.0035 0.9216 0.9791 -0.0368
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


631141 ROCK CK3 345.0 627 0.9300 1.0500 0.9620 1.0035 0.9234 0.9791 -0.0386 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9532 0.9861 0.8511 0.9768 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631144 MITCHLCO3 345.0 627 0.9300 1.0500 0.9291 0.9613 0.8341 0.9637 -0.0950 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631144 MITCHLCO3 345.0 627 0.9300 1.0500 0.9406 0.9613 0.9146 0.9637 -0.0260 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
631147 COFFEY5 161.0 627 0.9300 1.0500 0.9970 1.0149 0.9043 1.0089 -0.0927 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631148 MORGANV3 345.0 627 0.9300 1.0500 0.9626 0.9939 0.8600 0.9804 -0.1026 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631149 MORGANV5 161.0 627 0.9300 1.0500 0.9748 1.0019 0.8730 0.9922 -0.1018 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631166 NUTHTCH5 161.0 627 0.9300 1.0500 0.9623 0.9868 0.9047 0.9913 -0.0576 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631167 OLDSETTLERS7 115.0 627 0.9300 1.0700 1.0193 1.0361 0.9293 1.0338 -0.0900 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631168 SAINTS RUN7 115.0 627 0.9300 1.0700 1.0139 1.0346 0.9217 1.0309 -0.0922 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631171 WHISWIL5 161.0 627 0.9300 1.0500 0.9627 0.9884 0.9047 0.9999 -0.0580 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631174 GLENWRTH5 161.0 627 0.9300 1.0500 1.0006 1.0114 0.9280 0.9994 -0.0726 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631176 HIPRAR_WF5 161.0 627 0.9300 1.0500 1.0064 1.0191 0.9073 1.0109 -0.0991 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631177 PRARSTR_WF5 161.0 627 0.9300 1.0500 1.0054 1.0181 0.9086 1.0109 -0.0968 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631180 FREEBORN5 161.0 627 0.9300 1.0500 0.9940 1.0034 0.9261 0.9940 -0.0679 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631181 G870_TAP5 161.0 627 0.9300 1.0500 0.9940 1.0034 0.9262 0.9941 -0.0678 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631188 DWNTWN IND5 161.0 627 0.9300 1.0500 0.9808 1.0048 0.8826 0.9978 -0.0982 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631189 DWNTWN NET5 161.0 627 0.9300 1.0500 0.9796 1.0037 0.8804 0.9963 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
631190 DEER RUN5 161.0 627 0.9300 1.0500 0.9764 1.0014 0.8772 0.9935 -0.0992 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
635730 MNTZUMA3 345.0 635 0.9400 1.0500 0.9897 1.0073 0.9188 0.9906 -0.0709 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9385 0.9741 0.8216 0.9561 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9382 0.9741 0.9129 0.9561 -0.0253
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9549 0.9741 0.9187 0.9561 -0.0362 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9519 0.9741 0.9246 0.9561 -0.0273 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9524 0.9741 0.9248 0.9561 -0.0276
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9544 0.9741 0.9256 0.9561 -0.0288
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9662 0.9741 0.9257 0.9561 -0.0405
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9275 0.9626 0.8070 0.9422 -0.1205 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9173 0.9626 0.8879 0.9422 -0.0294
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9434 0.9626 0.9053 0.9422 -0.0381 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9390 0.9626 0.9089 0.9422 -0.0301 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9395 0.9626 0.9091 0.9422 -0.0304
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9417 0.9626 0.9103 0.9422 -0.0314
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9548 0.9626 0.9132 0.9422 -0.0416
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9371 0.9727 0.8198 0.9545 -0.1173 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9373 0.9727 0.9120 0.9545 -0.0253
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9535 0.9727 0.9171 0.9545 -0.0364 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9505 0.9727 0.9230 0.9545 -0.0275 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9509 0.9727 0.9232 0.9545 -0.0277
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9529 0.9727 0.9239 0.9545 -0.0290
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9648 0.9727 0.9241 0.9545 -0.0407
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9361 0.9716 0.8186 0.9533 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9368 0.9716 0.9115 0.9533 -0.0253
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9525 0.9716 0.9160 0.9533 -0.0365 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9494 0.9716 0.9218 0.9533 -0.0276 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9499 0.9716 0.9220 0.9533 -0.0279
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9518 0.9716 0.9227 0.9533 -0.0291
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9638 0.9716 0.9229 0.9533 -0.0409
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9600 0.9739 0.9405 0.9584 -0.0195 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636204 DR NE  5 161.0 635 0.9300 1.0500 0.9380 0.9734 0.8208 0.9550 -0.1172 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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636204 DR NE  5 161.0 635 0.9300 1.0500 0.9406 0.9734 0.9159 0.9550 -0.0247
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9544 0.9734 0.9178 0.9550 -0.0366 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9515 0.9734 0.9240 0.9550 -0.0275 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9520 0.9734 0.9242 0.9550 -0.0278
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9657 0.9734 0.9246 0.9550 -0.0411
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9538 0.9734 0.9247 0.9550 -0.0291
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9358 0.9713 0.8183 0.9530 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9362 0.9713 0.9108 0.9530 -0.0254
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9522 0.9713 0.9157 0.9530 -0.0365 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9491 0.9713 0.9214 0.9530 -0.0277 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9495 0.9713 0.9216 0.9530 -0.0279
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9515 0.9713 0.9223 0.9530 -0.0292
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9635 0.9713 0.9226 0.9530 -0.0409
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9359 0.9714 0.8184 0.9531 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9365 0.9714 0.9112 0.9531 -0.0253
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9523 0.9714 0.9157 0.9531 -0.0366 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9492 0.9714 0.9216 0.9531 -0.0276 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9497 0.9714 0.9218 0.9531 -0.0279
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9516 0.9714 0.9224 0.9531 -0.0292
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9635 0.9714 0.9227 0.9531 -0.0408
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9358 0.9714 0.8183 0.9530 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9361 0.9714 0.9107 0.9530 -0.0254
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9522 0.9714 0.9157 0.9530 -0.0365 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9490 0.9714 0.9214 0.9530 -0.0276 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9495 0.9714 0.9216 0.9530 -0.0279
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9515 0.9714 0.9223 0.9530 -0.0292
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9635 0.9714 0.9226 0.9530 -0.0409
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B
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636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9367 0.9721 0.8192 0.9534 -0.1175 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9363 0.9721 0.9105 0.9534 -0.0258
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9530 0.9721 0.9164 0.9534 -0.0366 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9495 0.9721 0.9215 0.9534 -0.0280 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9500 0.9721 0.9218 0.9534 -0.0282
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9520 0.9721 0.9225 0.9534 -0.0295
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9642 0.9721 0.9234 0.9534 -0.0408
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9461 0.9810 0.8301 0.9626 -0.1160 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9623 0.9810 0.9258 0.9626 -0.0365 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9520 0.9810 0.9286 0.9626 -0.0234
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9366 0.9728 0.8149 0.9525 -0.1217 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9337 0.9728 0.9060 0.9525 -0.0277
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9533 0.9728 0.9146 0.9525 -0.0387 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9494 0.9728 0.9195 0.9525 -0.0299 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9499 0.9728 0.9197 0.9525 -0.0302
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9520 0.9728 0.9205 0.9525 -0.0315
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9649 0.9728 0.9218 0.9525 -0.0431
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9418 0.9770 0.8249 0.9584 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9450 0.9770 0.9205 0.9584 -0.0245
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9581 0.9770 0.9215 0.9584 -0.0366 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9551 0.9770 0.9275 0.9584 -0.0276 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9556 0.9770 0.9277 0.9584 -0.0279
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9574 0.9770 0.9281 0.9584 -0.0293
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9693 0.9770 0.9281 0.9584 -0.0412
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9378 0.9732 0.8202 0.9545 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9384 0.9732 0.9128 0.9545 -0.0256
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9541 0.9732 0.9174 0.9545 -0.0367 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9508 0.9732 0.9228 0.9545 -0.0280 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B
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636220 EL FARM5 161.0 635 0.9300 1.0500 0.9513 0.9732 0.9230 0.9545 -0.0283
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9533 0.9732 0.9237 0.9545 -0.0296
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9654 0.9732 0.9243 0.9545 -0.0411
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9412 0.9773 0.8203 0.9574 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9380 0.9773 0.9105 0.9574 -0.0275
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9578 0.9773 0.9197 0.9574 -0.0381 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9540 0.9773 0.9244 0.9574 -0.0296 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9545 0.9773 0.9247 0.9574 -0.0298
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9566 0.9773 0.9255 0.9574 -0.0311
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9694 0.9773 0.9269 0.9574 -0.0425
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9374 0.9722 0.8220 0.9537 -0.1154 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9328 0.9722 0.9059 0.9537 -0.0269
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9532 0.9722 0.9178 0.9537 -0.0354 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9489 0.9722 0.9210 0.9537 -0.0279 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9495 0.9722 0.9212 0.9537 -0.0283
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9518 0.9722 0.9226 0.9537 -0.0292
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9643 0.9722 0.9249 0.9537 -0.0394
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636230 FRANKLN5 161.0 635 0.9300 1.0500 0.9624 0.9866 0.9043 0.9898 -0.0581 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9377 0.9695 0.8343 0.9526 -0.1034 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9211 0.9695 0.8944 0.9526 -0.0267
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9442 0.9695 0.9188 0.9526 -0.0254 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9448 0.9695 0.9192 0.9526 -0.0256
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9484 0.9695 0.9222 0.9526 -0.0262
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9515 0.9695 0.9222 0.9526 -0.0293 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9445 0.9695 0.9227 0.9526 -0.0218 B-GRMS-LHGH+RCTR GRIMES 3     345 - LEHIGH 3     345 1 B
636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9347 0.9616 0.8324 0.9456 -0.1023 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9150 0.9616 0.8892 0.9456 -0.0258
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9461 0.9616 0.9162 0.9456 -0.0299 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-6: 2015 SUOP Category B Voltage Violations


Bus Area Vlow Vhi Contingency Type


Benchmark Case Study Case


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9359 0.9616 0.9171 0.9456 -0.0188
636280 WAVRLYJ8    69.0 636283 
PLNFDJT8    69.0 1 WAVRLYJ8    69.0 - PLNFDJT8    69.0 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9418 0.9616 0.9172 0.9456 -0.0246 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9418 0.9616 0.9179 0.9456 -0.0239 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9423 0.9616 0.9179 0.9456 -0.0244
636230 FRANKLN5     161 636240 
BUTLER 5     161 1 FRANKLN5     161 - BUTLER 5     161 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9422 0.9616 0.9181 0.9456 -0.0241
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9394 0.9756 0.8171 0.9551 -0.1223 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9334 0.9756 0.9047 0.9551 -0.0287
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9559 0.9756 0.9173 0.9551 -0.0386 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9518 0.9756 0.9216 0.9551 -0.0302 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9523 0.9756 0.9219 0.9551 -0.0304
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9545 0.9756 0.9228 0.9551 -0.0317
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9676 0.9756 0.9248 0.9551 -0.0428
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9376 0.9737 0.8161 0.9536 -0.1215 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9330 0.9737 0.9050 0.9536 -0.0280
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9541 0.9737 0.9159 0.9536 -0.0382 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9501 0.9737 0.9204 0.9536 -0.0297 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9507 0.9737 0.9206 0.9536 -0.0301
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9528 0.9737 0.9215 0.9536 -0.0313
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9657 0.9737 0.9232 0.9536 -0.0425
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9353 0.9716 0.8133 0.9512 -0.1220 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9322 0.9716 0.9044 0.9512 -0.0278
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9520 0.9716 0.9133 0.9512 -0.0387 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9481 0.9716 0.9181 0.9512 -0.0300 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9486 0.9716 0.9183 0.9512 -0.0303
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9507 0.9716 0.9191 0.9512 -0.0316
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9636 0.9716 0.9206 0.9512 -0.0430
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B
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636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9363 0.9726 0.8144 0.9522 -0.1219 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9329 0.9726 0.9049 0.9522 -0.0280
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9530 0.9726 0.9143 0.9522 -0.0387 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9491 0.9726 0.9190 0.9522 -0.0301 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9496 0.9726 0.9193 0.9522 -0.0303
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9517 0.9726 0.9201 0.9522 -0.0316
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9646 0.9726 0.9216 0.9522 -0.0430
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9357 0.9720 0.8137 0.9516 -0.1220 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9323 0.9720 0.9044 0.9516 -0.0279
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9524 0.9720 0.9137 0.9516 -0.0387 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9485 0.9720 0.9185 0.9516 -0.0300 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9490 0.9720 0.9187 0.9516 -0.0303
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9511 0.9720 0.9195 0.9516 -0.0316
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9641 0.9720 0.9210 0.9516 -0.0431
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9363 0.9726 0.8141 0.9521 -0.1222 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9321 0.9726 0.9040 0.9521 -0.0281
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9529 0.9726 0.9142 0.9521 -0.0387 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9489 0.9726 0.9189 0.9521 -0.0300 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9495 0.9726 0.9191 0.9521 -0.0304
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9516 0.9726 0.9199 0.9521 -0.0317
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9646 0.9726 0.9216 0.9521 -0.0430
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9376 0.9738 0.8153 0.9533 -0.1223 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9323 0.9738 0.9039 0.9533 -0.0284
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9542 0.9738 0.9155 0.9533 -0.0387 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9501 0.9738 0.9199 0.9533 -0.0302 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9506 0.9738 0.9201 0.9533 -0.0305
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9528 0.9738 0.9211 0.9533 -0.0317
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B
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636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9658 0.9738 0.9229 0.9533 -0.0429
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9261 0.9617 0.8050 0.9413 -0.1211 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9173 0.9617 0.8882 0.9413 -0.0291
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9423 0.9617 0.9041 0.9413 -0.0382 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9379 0.9617 0.9079 0.9413 -0.0300 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9385 0.9617 0.9081 0.9413 -0.0304
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9407 0.9617 0.9093 0.9413 -0.0314
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9538 0.9617 0.9118 0.9413 -0.0420
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9177 0.9533 0.7954 0.9326 -0.1223 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9074 0.9533 0.8776 0.9326 -0.0298
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9338 0.9533 0.8953 0.9326 -0.0385 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9294 0.9533 0.8989 0.9326 -0.0305 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9299 0.9533 0.8991 0.9326 -0.0308
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9321 0.9533 0.9003 0.9326 -0.0318
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9453 0.9533 0.9032 0.9326 -0.0421
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9446 0.9577 0.9225 0.9408 -0.0220 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636269 JESUP  8 69.0 635 0.9300 1.0500 0.9047 0.9407 0.7802 0.9198 -0.1245 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8941 0.9407 0.8639 0.9198 -0.0302
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9210 0.9407 0.8819 0.9198 -0.0391 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9165 0.9407 0.8856 0.9198 -0.0309 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9170 0.9407 0.8858 0.9198 -0.0312
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9193 0.9407 0.8870 0.9198 -0.0323
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9327 0.9407 0.8899 0.9198 -0.0428
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9319 0.9453 0.9096 0.9281 -0.0224 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9231 0.9540 0.8112 0.9353 -0.1119 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9040 0.9540 0.8753 0.9353 -0.0287
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9179 0.9540 0.8972 0.9353 -0.0207
636280 WAVRLYJ8    69.0 636283 
PLNFDJT8    69.0 1 WAVRLYJ8    69.0 - PLNFDJT8    69.0 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9365 0.9540 0.9022 0.9353 -0.0343 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9318 0.9540 0.9043 0.9353 -0.0275 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9323 0.9540 0.9045 0.9353 -0.0278
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9323 0.9540 0.9052 0.9353 -0.0271 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9227 0.9568 0.8036 0.9365 -0.1191 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9091 0.9568 0.8793 0.9365 -0.0298
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9380 0.9568 0.9005 0.9365 -0.0375 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9334 0.9568 0.9036 0.9365 -0.0298 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9339 0.9568 0.9038 0.9365 -0.0301
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9361 0.9568 0.9051 0.9365 -0.0310
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9492 0.9568 0.9087 0.9365 -0.0405
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9500 0.9623 0.9283 0.9461 -0.0217 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9172 0.9504 0.7996 0.9308 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9024 0.9504 0.8730 0.9308 -0.0294
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9039 0.9504 0.8819 0.9308 -0.0220
636280 WAVRLYJ8    69.0 638080 
WAVRLYN     69.0 1 WAVRLYJ8    69.0 - WAVRLYN     69.0 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9320 0.9504 0.8955 0.9308 -0.0365 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9274 0.9504 0.8984 0.9308 -0.0290 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9279 0.9504 0.8986 0.9308 -0.0293
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9301 0.9504 0.9000 0.9308 -0.0301
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9451 0.9567 0.9240 0.9416 -0.0212 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9357 0.9648 0.8291 0.9475 -0.1066 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9157 0.9648 0.8887 0.9475 -0.0270
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9481 0.9648 0.9161 0.9475 -0.0320 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9439 0.9648 0.9180 0.9475 -0.0259 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9436 0.9648 0.9180 0.9475 -0.0256 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9441 0.9648 0.9182 0.9475 -0.0259
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9444 0.9648 0.9188 0.9475 -0.0256
636230 FRANKLN5     161 636240 
BUTLER 5     161 1 FRANKLN5     161 - BUTLER 5     161 1 B
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636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9380 0.9648 0.9188 0.9475 -0.0192
636283 PLNFDJT8    69.0 656063 
PLAINFD8    69.0 1 PLNFDJT8    69.0 - PLAINFD8    69.0 1 B


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9533 0.9777 0.8585 0.9635 -0.0948 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9346 0.9777 0.9115 0.9635 -0.0231
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9568 0.9809 0.8668 0.9672 -0.0900 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9368 0.9809 0.9124 0.9672 -0.0244
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636301 FLOYD  8 69.0 635 0.9300 1.0500 0.9816 1.0010 0.9012 0.9911 -0.0804 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636302 CCITY S8 69.0 635 0.9300 1.0500 0.9841 1.0022 0.9063 0.9929 -0.0778 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636303 SALSBRY8 69.0 635 0.9300 1.0500 0.9822 1.0006 0.9041 0.9912 -0.0781 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636304 QUARRYT8 69.0 635 0.9300 1.0500 0.9809 0.9994 0.9023 0.9900 -0.0786 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636305 QUARYRD8 69.0 635 0.9300 1.0500 0.9771 0.9956 0.8981 0.9861 -0.0790 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636306 CCITYN 8 69.0 635 0.9300 1.0500 0.9803 0.9991 0.9013 0.9895 -0.0790 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636307 GREENTP8 69.0 635 0.9300 1.0500 0.9556 0.9792 0.8628 0.9658 -0.0928 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636307 GREENTP8 69.0 635 0.9300 1.0500 0.9371 0.9792 0.9147 0.9658 -0.0224
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636307 GREENTP8 69.0 635 0.9300 1.0500 0.9364 0.9792 0.9199 0.9658 -0.0165
636301 FLOYD  8    69.0 636307 
GREENTP8    69.0 1 FLOYD  8    69.0 - GREENTP8    69.0 1 B


636400 HILLS  3 345.0 635 0.9400 1.0500 0.9786 1.0079 0.8764 0.9847 -0.1022 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636401 HILLS  5 161.0 635 0.9300 1.0500 0.9776 1.0065 0.8751 0.9822 -0.1025 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636403 SB EIC 5 161.0 635 0.9300 1.0500 0.9747 1.0041 0.8719 0.9800 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636404 SB YIC 5 161.0 635 0.9300 1.0500 0.9746 1.0041 0.8718 0.9801 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636405 SB GIC 5 161.0 635 0.9300 1.0500 0.9751 1.0048 0.8724 0.9809 -0.1027 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636410 SB PIC 5 161.0 635 0.9300 1.0500 0.9737 1.0035 0.8716 0.9800 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636415 SB UIC 5 161.0 635 0.9300 1.0500 0.9738 1.0037 0.8716 0.9800 -0.1022 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636420 TIFFIN 3 345.0 635 0.9400 1.0500 0.9715 1.0017 0.8688 0.9820 -0.1027 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636421 TIFFIN 5 161.0 635 0.9300 1.0500 0.9712 1.0013 0.8706 0.9788 -0.1006 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636422 CRLRIDG5 161.0 635 0.9300 1.0500 0.9727 1.0027 0.8710 0.9794 -0.1017 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636423 SB HCIC5 161.0 635 0.9300 1.0500 0.9770 1.0063 0.8746 0.9822 -0.1024 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636425 SB JIC 5 161.0 635 0.9300 1.0500 0.9762 1.0060 0.8741 0.9821 -0.1021 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636600 SB 39  3 345.0 635 0.9400 1.0500 0.9764 1.0115 0.8638 0.9844 -0.1126 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636600 SB 39  3 345.0 635 0.9400 1.0500 0.9703 1.0115 0.9315 0.9844 -0.0388
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636600 SB 39  3 345.0 635 0.9400 1.0500 0.9750 1.0115 0.9341 0.9844 -0.0409 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
636601 SB 39  5 161.0 635 0.9300 1.0500 0.9807 1.0141 0.8665 0.9869 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636605 MECCORD3 345.0 635 0.9400 1.0500 0.9688 1.0061 0.8566 0.9792 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636605 MECCORD3 345.0 635 0.9400 1.0500 0.9606 1.0061 0.9214 0.9792 -0.0392
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636605 MECCORD3 345.0 635 0.9400 1.0500 0.9632 1.0061 0.9217 0.9792 -0.0415 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B


636605 MECCORD3 345.0 635 0.9400 1.0500 0.9725 1.0061 0.9345 0.9792 -0.0380
270828 NELSO; B     345 274768 
LEECO;BP     345 1 NELSO; B     345 - LEECO;BP     345 1 B


636605 MECCORD3 345.0 635 0.9400 1.0500 0.9693 1.0061 0.9369 0.9792 -0.0324
Unit:274657 BYRON;2U    25.0 
Id:2


Remove unit 2  from bus 274657 BYRON;2U  
25.0  1142.0 MW B


636610 SUB 91 3 345.0 635 0.9400 1.0500 0.9713 1.0070 0.8588 0.9802 -0.1125 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636610 SUB 91 3 345.0 635 0.9400 1.0500 0.9653 1.0070 0.9268 0.9802 -0.0385
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636610 SUB 91 3 345.0 635 0.9400 1.0500 0.9706 1.0070 0.9305 0.9802 -0.0401 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
636611 SB 91  5 161.0 635 0.9300 1.0500 0.9721 1.0067 0.8585 0.9793 -0.1136 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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636611 SB 91  5 161.0 635 0.9300 1.0500 0.9667 1.0067 0.9279 0.9793 -0.0388
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636615 SB 56  3 345.0 635 0.9400 1.0500 0.9724 1.0069 0.8603 0.9802 -0.1121 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636615 SB 56  3 345.0 635 0.9400 1.0500 0.9682 1.0069 0.9305 0.9802 -0.0377
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636615 SB 56  3 345.0 635 0.9400 1.0500 0.9753 1.0069 0.9366 0.9802 -0.0387 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
636616 SB 56  5 161.0 635 0.9300 1.0500 0.9763 1.0096 0.8639 0.9832 -0.1124 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636620 WALCOTT3 345.0 635 0.9400 1.0500 0.9727 1.0067 0.8610 0.9801 -0.1117 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636620 WALCOTT3 345.0 635 0.9400 1.0500 0.9693 1.0067 0.9321 0.9801 -0.0372
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636620 WALCOTT3 345.0 635 0.9400 1.0500 0.9772 1.0067 0.9392 0.9801 -0.0380 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
636625 IPSCO  3 345.0 635 0.9400 1.0500 0.9711 1.0052 0.8591 0.9785 -0.1120 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636625 IPSCO  3 345.0 635 0.9400 1.0500 0.9677 1.0052 0.9304 0.9785 -0.0373
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636625 IPSCO  3 345.0 635 0.9400 1.0500 0.9756 1.0052 0.9375 0.9785 -0.0381 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
636626 IPSCO  5 161.0 635 0.9300 1.0500 0.9766 1.0099 0.8642 0.9835 -0.1124 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636630 SUB 92 3 345.0 635 0.9400 1.0500 0.9809 1.0123 0.8738 0.9871 -0.1071 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636635 OAKGROV3 345.0 635 0.9400 1.0500 0.9846 1.0175 0.8731 0.9906 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636636 OAKGROV5 161.0 635 0.9300 1.0500 0.9938 1.0234 0.8818 0.9966 -0.1120 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636640 LOUISA 3 345.0 635 0.9400 1.0500 0.9941 1.0252 0.8873 0.9994 -0.1068 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636641 LOUIS31G 24.0 635 0.9500 1.0500 1.0183 1.0489 0.9135 1.0238 -0.1048 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636645 SUB T  3 345.0 635 0.9400 1.0500 0.9881 1.0166 0.8867 0.9914 -0.1014 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636650 SB  A 5 161.0 635 0.9300 1.0500 0.9755 1.0082 0.8590 0.9788 -0.1165 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636650 SB  A 5 161.0 635 0.9300 1.0500 0.9702 1.0082 0.9299 0.9788 -0.0403
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636656 SB 47  5 161.0 635 0.9500 1.0500 0.9793 1.0125 0.8645 0.9848 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636656 SB 47  5 161.0 635 0.9500 1.0500 0.9739 1.0125 0.9343 0.9848 -0.0396
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636656 SB 47  5 161.0 635 0.9500 1.0500 0.9799 1.0125 0.9377 0.9848 -0.0422 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B


636656 SB 47  5 161.0 635 0.9500 1.0500 0.9813 1.0125 0.9481 0.9848 -0.0332
Unit:274657 BYRON;2U    25.0 
Id:2


Remove unit 2  from bus 274657 BYRON;2U  
25.0  1142.0 MW B


636656 SB 47  5 161.0 635 0.9500 1.0500 0.9875 1.0125 0.9491 0.9848 -0.0384
270828 NELSO; B     345 274768 
LEECO;BP     345 1 NELSO; B     345 - LEECO;BP     345 1 B


636657 SB 48  5 161.0 635 0.9300 1.0500 0.9778 1.0109 0.8624 0.9825 -0.1154 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636660 SB 31T 5 161.0 635 0.9300 1.0500 0.9776 1.0118 0.8629 0.9849 -0.1147 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636661 SB 31  5 161.0 635 0.9300 1.0500 0.9771 1.0113 0.8623 0.9844 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636662 SB 28  5 161.0 635 0.9300 1.0500 0.9774 1.0116 0.8626 0.9848 -0.1148 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636665 SB 17  5 161.0 635 0.9300 1.0500 0.9737 1.0093 0.8584 0.9831 -0.1153 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636665 SB 17  5 161.0 635 0.9300 1.0500 0.9683 1.0093 0.9292 0.9831 -0.0391
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636667 SB 49  5 161.0 635 0.9300 1.0500 0.9727 1.0087 0.8574 0.9827 -0.1153 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636667 SB 49  5 161.0 635 0.9300 1.0500 0.9672 1.0087 0.9283 0.9827 -0.0389
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636668 SB 43  5 161.0 635 0.9300 1.0500 0.9865 1.0178 0.8739 0.9910 -0.1126 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636670 SB 18  5 161.0 635 0.9300 1.0500 0.9920 1.0214 0.8810 0.9950 -0.1110 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636672 GALESBR5 161.0 635 0.9300 1.0500 1.0469 1.0662 0.9149 1.0290 -0.1320 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636673 SB 112 5 161.0 635 0.9300 1.0500 1.0028 1.0217 0.9189 1.0037 -0.0839 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636675 SB 85 5 161.0 635 0.9300 1.0500 0.9800 1.0121 0.8678 0.9856 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636676 SB 52  5 161.0 635 0.9300 1.0500 0.9794 1.0115 0.8672 0.9850 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636677 SB 53  5 161.0 635 0.9500 1.0500 0.9795 1.0116 0.8673 0.9851 -0.1122 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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636677 SB 53  5 161.0 635 0.9500 1.0500 0.9755 1.0116 0.9384 0.9851 -0.0371
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636677 SB 53  5 161.0 635 0.9500 1.0500 0.9822 1.0116 0.9431 0.9851 -0.0391 B-EX-973 BYRON; B     345 - LEECO;BP     345 1 B
636678 SB 89  5 161.0 635 0.9300 1.0500 0.9696 1.0016 0.8591 0.9752 -0.1105 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636680 SB 78  5 161.0 635 0.9300 1.0500 0.9725 1.0062 0.8588 0.9790 -0.1137 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636680 SB 78  5 161.0 635 0.9300 1.0500 0.9679 1.0062 0.9295 0.9790 -0.0384
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636681 58TAP 5 161.0 635 0.9300 1.0500 0.9718 1.0056 0.8576 0.9781 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636681 58TAP 5 161.0 635 0.9300 1.0500 0.9669 1.0056 0.9283 0.9781 -0.0386
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636682 SB 58  5 161.0 635 0.9300 1.0500 0.9705 1.0044 0.8562 0.9768 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636682 SB 58  5 161.0 635 0.9300 1.0500 0.9656 1.0044 0.9269 0.9768 -0.0387
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636683 SB 76  5 161.0 635 0.9300 1.0500 0.9707 1.0045 0.8563 0.9769 -0.1144 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636683 SB 76  5 161.0 635 0.9300 1.0500 0.9658 1.0045 0.9270 0.9769 -0.0388
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636685 SB 74  5 161.0 635 0.9300 1.0500 0.9717 1.0055 0.8575 0.9779 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636685 SB 74  5 161.0 635 0.9300 1.0500 0.9668 1.0055 0.9280 0.9779 -0.0388
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636686 SUB 77 5 161.0 635 0.9300 1.0500 0.9714 1.0056 0.8573 0.9780 -0.1141 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636686 SUB 77 5 161.0 635 0.9300 1.0500 0.9663 1.0056 0.9276 0.9780 -0.0387
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636687 SBHYC5 161.0 635 0.9300 1.0500 0.9719 1.0063 0.8580 0.9788 -0.1139 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636687 SBHYC5 161.0 635 0.9300 1.0500 0.9665 1.0063 0.9278 0.9788 -0.0387
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636690 UTICA R5 161.0 635 0.9300 1.0500 0.9723 1.0060 0.8577 0.9782 -0.1146 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636690 UTICA R5 161.0 635 0.9300 1.0500 0.9672 1.0060 0.9282 0.9782 -0.0390
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636691 SB 71  5 161.0 635 0.9300 1.0500 0.9724 1.0060 0.8575 0.9778 -0.1149 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636691 SB 71  5 161.0 635 0.9300 1.0500 0.9673 1.0060 0.9280 0.9778 -0.0393
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636692 SB 70  5 161.0 635 0.9300 1.0500 0.9749 1.0077 0.8585 0.9783 -0.1164 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636692 SB 70  5 161.0 635 0.9300 1.0500 0.9696 1.0077 0.9293 0.9783 -0.0403
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636693 SB 88  5 161.0 635 0.9300 1.0500 0.9742 1.0072 0.8581 0.9780 -0.1161 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


636693 SB 88  5 161.0 635 0.9300 1.0500 0.9690 1.0072 0.9289 0.9780 -0.0401
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 BYRON;1U  
25.0  1175.0 MW B


636723 SB103T8 69.0 635 0.9300 1.0500 0.9857 1.0016 0.9258 0.9936 -0.0599 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636724 SB102-8 69.0 635 0.9300 1.0500 0.9828 0.9988 0.9227 0.9908 -0.0601 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636725 SB101-8 69.0 635 0.9300 1.0500 0.9727 0.9889 0.9119 0.9807 -0.0608 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
636726 SB111-8 69.0 635 0.9300 1.0500 0.9697 0.9859 0.9087 0.9777 -0.0610 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9365 0.9717 0.8199 0.9530 -0.1166 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9335 0.9717 0.9069 0.9530 -0.0266
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9526 0.9717 0.9166 0.9530 -0.0360 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9486 0.9717 0.9206 0.9530 -0.0280 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9491 0.9717 0.9208 0.9530 -0.0283
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B
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638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9514 0.9717 0.9219 0.9530 -0.0295
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9638 0.9717 0.9237 0.9530 -0.0401
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9342 0.9699 0.8145 0.9504 -0.1197 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9290 0.9699 0.9013 0.9504 -0.0277
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9353 0.9699 0.9130 0.9504 -0.0223
638030 UNIONCF5     161 638031 
UNIONCF8    69.0 1 UNIONCF5     161 - UNIONCF8    69.0 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9505 0.9699 0.9132 0.9504 -0.0373 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9465 0.9699 0.9173 0.9504 -0.0292 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9470 0.9699 0.9175 0.9504 -0.0295
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9492 0.9699 0.9186 0.9504 -0.0306
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9324 0.9683 0.8121 0.9486 -0.1203 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9270 0.9683 0.8991 0.9486 -0.0279
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9489 0.9683 0.9112 0.9486 -0.0377 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9366 0.9683 0.9144 0.9486 -0.0222
638030 UNIONCF5     161 638031 
UNIONCF8    69.0 1 UNIONCF5     161 - UNIONCF8    69.0 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9448 0.9683 0.9154 0.9486 -0.0294 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9453 0.9683 0.9156 0.9486 -0.0297
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9475 0.9683 0.9167 0.9486 -0.0308
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9323 0.9682 0.8119 0.9484 -0.1204 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9269 0.9682 0.8989 0.9484 -0.0280
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9487 0.9682 0.9111 0.9484 -0.0376 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9364 0.9682 0.9142 0.9484 -0.0222
638030 UNIONCF5     161 638031 
UNIONCF8    69.0 1 UNIONCF5     161 - UNIONCF8    69.0 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9446 0.9682 0.9152 0.9484 -0.0294 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9452 0.9682 0.9154 0.9484 -0.0298
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9474 0.9682 0.9165 0.9484 -0.0309
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9314 0.9674 0.8105 0.9475 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9258 0.9674 0.8976 0.9475 -0.0282
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9479 0.9674 0.9100 0.9475 -0.0379 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9438 0.9674 0.9141 0.9475 -0.0297 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B
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638035 GREENHL8 69.0 635 0.9300 1.0500 0.9443 0.9674 0.9144 0.9475 -0.0299
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9465 0.9674 0.9154 0.9475 -0.0311
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9381 0.9674 0.9160 0.9475 -0.0221
638030 UNIONCF5     161 638031 
UNIONCF8    69.0 1 UNIONCF5     161 - UNIONCF8    69.0 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9298 0.9658 0.8089 0.9459 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9237 0.9658 0.8955 0.9459 -0.0282
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9463 0.9658 0.9084 0.9459 -0.0379 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9344 0.9658 0.9121 0.9459 -0.0223
638030 UNIONCF5     161 638031 
UNIONCF8    69.0 1 UNIONCF5     161 - UNIONCF8    69.0 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9422 0.9658 0.9125 0.9459 -0.0297 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9427 0.9658 0.9127 0.9459 -0.0300
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9449 0.9658 0.9138 0.9459 -0.0311
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9300 0.9660 0.8091 0.9460 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9239 0.9660 0.8956 0.9460 -0.0283
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9362 0.9660 0.9086 0.9460 -0.0276 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9346 0.9660 0.9123 0.9460 -0.0223
638030 UNIONCF5     161 638031 
UNIONCF8    69.0 1 UNIONCF5     161 - UNIONCF8    69.0 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9423 0.9660 0.9127 0.9460 -0.0296 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9429 0.9660 0.9129 0.9460 -0.0300
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9451 0.9660 0.9140 0.9460 -0.0311
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9358 0.9719 0.8144 0.9518 -0.1214 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9310 0.9719 0.9029 0.9518 -0.0281
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9523 0.9719 0.9142 0.9518 -0.0381 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9483 0.9719 0.9186 0.9518 -0.0297 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9489 0.9719 0.9188 0.9518 -0.0301
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9510 0.9719 0.9198 0.9518 -0.0312
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9639 0.9719 0.9216 0.9518 -0.0423
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9366 0.9719 0.8192 0.9533 -0.1174 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9357 0.9719 0.9097 0.9533 -0.0260
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9528 0.9719 0.9164 0.9533 -0.0364 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-6: 2015 SUOP Category B Voltage Violations


Bus Area Vlow Vhi Contingency Type


Benchmark Case Study Case


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9493 0.9719 0.9213 0.9533 -0.0280 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9498 0.9719 0.9215 0.9533 -0.0283
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9519 0.9719 0.9223 0.9533 -0.0296
635730 MNTZUMA3     345 636400 
HILLS  3     345 1 MNTZUMA3     345 - HILLS  3     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9641 0.9719 0.9233 0.9533 -0.0408
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3      345.00 - BRIGGS RD 3 1
B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9164 0.9481 0.8021 0.9290 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8812 0.9481 0.8587 0.9290 -0.0225
636280 WAVRLYJ8    69.0 638080 
WAVRLYN     69.0 1 WAVRLYJ8    69.0 - WAVRLYN     69.0 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8982 0.9481 0.8691 0.9290 -0.0291
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9146 0.9481 0.8940 0.9290 -0.0206
636280 WAVRLYJ8    69.0 636283 
PLNFDJT8    69.0 1 WAVRLYJ8    69.0 - PLNFDJT8    69.0 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9302 0.9481 0.8952 0.9290 -0.0350 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9255 0.9481 0.8975 0.9290 -0.0280 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9260 0.9481 0.8977 0.9290 -0.0283
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9451 0.9556 0.9244 0.9416 -0.0207 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9135 0.9456 0.7982 0.9263 -0.1153 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8831 0.9456 0.8606 0.9263 -0.0225
636280 WAVRLYJ8    69.0 638080 
WAVRLYN     69.0 1 WAVRLYJ8    69.0 - WAVRLYN     69.0 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8957 0.9456 0.8663 0.9263 -0.0294
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9276 0.9456 0.8921 0.9263 -0.0355 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9140 0.9456 0.8933 0.9263 -0.0207
636280 WAVRLYJ8    69.0 636283 
PLNFDJT8    69.0 1 WAVRLYJ8    69.0 - PLNFDJT8    69.0 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9229 0.9456 0.8944 0.9263 -0.0285 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9234 0.9456 0.8947 0.9263 -0.0287
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9422 0.9529 0.9213 0.9386 -0.0209 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9122 0.9446 0.7960 0.9252 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8866 0.9446 0.8641 0.9252 -0.0225
636280 WAVRLYJ8    69.0 638080 
WAVRLYN     69.0 1 WAVRLYJ8    69.0 - WAVRLYN     69.0 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8947 0.9446 0.8652 0.9252 -0.0295
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9265 0.9446 0.8906 0.9252 -0.0359 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9217 0.9446 0.8930 0.9252 -0.0287 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9223 0.9446 0.8932 0.9252 -0.0291
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9148 0.9446 0.8942 0.9252 -0.0206
636280 WAVRLYJ8    69.0 636283 
PLNFDJT8    69.0 1 WAVRLYJ8    69.0 - PLNFDJT8    69.0 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9408 0.9518 0.9197 0.9372 -0.0211 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
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638091 GENESEO8 69.0 635 0.9300 1.0500 0.9729 0.9891 0.9122 0.9810 -0.0607 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


640171 FIRTH  7 115.0 640 0.9000 1.1000 0.7913 0.9964 0.7812 0.9866 -0.0101
640171 FIRTH  7     115 640278 
SHELDON7     115 1 FIRTH  7     115 - SHELDON7     115 1 B


647974 S974   8 69.0 645 0.9000 1.1000 0.9015 1.0366 0.8911 1.0411 -0.0104
640171 FIRTH  7     115 640278 
SHELDON7     115 1 FIRTH  7     115 - SHELDON7     115 1 B


656009 BRADFORD8 69.0 652 0.9000 1.1000 0.9778 0.9962 0.8953 0.9858 -0.0825 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656015 BUCKCKTP8 69.0 652 0.9000 1.1000 0.9592 0.9823 0.8662 0.9694 -0.0930 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656017 BUCKCREK8 69.0 652 0.9000 1.1000 0.9567 0.9799 0.8635 0.9669 -0.0932 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656025 FRDRCKSB8 69.0 652 0.9000 1.1000 0.9758 0.9934 0.8926 0.9833 -0.0832 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656027 TRIPOLIT8 69.0 652 0.9000 1.1000 0.9580 0.9790 0.8684 0.9672 -0.0896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656033 HORTON8 69.0 652 0.9000 1.1000 0.9531 0.9789 0.8551 0.9643 -0.0980 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656043 MEADBRK8 69.0 652 0.9000 1.1000 0.9532 0.9743 0.8631 0.9625 -0.0901 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656045 MEADBRKT8 69.0 652 0.9000 1.1000 0.9534 0.9745 0.8632 0.9626 -0.0902 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656047 MIDWAY8 69.0 652 0.9000 1.1000 0.9804 0.9996 0.8995 0.9897 -0.0809 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656049 NEAL8 69.0 652 0.9000 1.1000 0.9611 0.9831 0.8842 0.9725 -0.0769 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656059 PACKARD8 69.0 652 0.9000 1.1000 0.9461 0.9742 0.8433 0.9579 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


656059 PACKARD8 69.0 652 0.9000 1.1000 0.9253 0.9742 0.8996 0.9579 -0.0257
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


656063 PLAINFD8 69.0 652 0.9000 1.1000 0.9483 0.9763 0.8458 0.9601 -0.1025 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656071 ROCKFORD8 69.0 652 0.9000 1.1000 0.9739 0.9933 0.8996 0.9848 -0.0743 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656073 SHELLRCK8 69.0 652 0.9000 1.1000 0.9489 0.9742 0.8568 0.9598 -0.0921 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656075 SUMNERMU8 69.0 652 0.9000 1.1000 0.9524 0.9736 0.8622 0.9617 -0.0902 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656077 SUMNERJC8 69.0 652 0.9000 1.1000 0.9643 0.9851 0.8754 0.9734 -0.0889 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656079 TRIPOLI8 69.0 652 0.9000 1.1000 0.9579 0.9789 0.8683 0.9671 -0.0896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656081 UNVERFRT8 69.0 652 0.9000 1.1000 0.9551 0.9786 0.8714 0.9661 -0.0837 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656083 WAVLY JC8 69.0 652 0.9000 1.1000 0.9485 0.9751 0.8515 0.9596 -0.0970 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656085 IANORTH8 69.0 652 0.9000 1.1000 0.9492 0.9745 0.8577 0.9602 -0.0915 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656087 BREMER CO5 161.0 652 0.9000 1.1000 0.9440 0.9740 0.8372 0.9561 -0.1068 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


656087 BREMER CO5 161.0 652 0.9000 1.1000 0.9272 0.9740 0.8987 0.9561 -0.0285
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


656089 BREMER CO8 69.0 652 0.9000 1.1000 0.9499 0.9777 0.8482 0.9618 -0.1017 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
656093 PACKARDT8 69.0 652 0.9000 1.1000 0.9462 0.9743 0.8434 0.9581 -0.1028 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


656093 PACKARDT8 69.0 652 0.9000 1.1000 0.9254 0.9743 0.8998 0.9581 -0.0256
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


656357 HORTONTP8 69.0 652 0.9000 1.1000 0.9536 0.9794 0.8557 0.9649 -0.0979 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680023 CANOE TP 69.0 680 0.9000 1.1000 0.9997 1.0130 0.8821 0.9979 -0.1176 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680025 HENRY TP 69.0 680 0.9000 1.1000 1.0112 1.0236 0.8974 1.0091 -0.1138 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680027 CLDNIA 8 69.0 680 0.9000 1.1000 1.0063 1.0184 0.8697 1.0056 -0.1366 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680028 CAL CITY 69.0 680 0.9000 1.1000 1.0062 1.0175 0.8623 1.0066 -0.1439 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680029 HOUSTON 69.0 680 0.9000 1.1000 1.0089 1.0188 0.8517 1.0118 -0.1572 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680030 T LAC 69.0 680 0.9000 1.1000 1.0107 1.0200 0.8484 1.0148 -0.1623 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680031 MND PRAR 69.0 680 0.9000 1.1000 1.0124 1.0210 0.8455 1.0175 -0.1669 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680037 T BRN 69.0 680 0.9000 1.1000 1.0054 1.0193 0.8771 1.0055 -0.1283 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680039 BROWNS 1 69.0 680 0.9000 1.1000 1.0041 1.0180 0.8755 1.0041 -0.1286 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680041 MTCARROL 69.0 680 0.9000 1.1000 0.9774 1.0173 0.8514 0.9961 -0.1260 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680042 PALISADE 69.0 680 0.9000 1.1000 0.9720 1.0123 0.8449 0.9909 -0.1271 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680044 T NAT 69.0 680 0.9000 1.1000 0.9953 1.0016 0.8538 1.0038 -0.1415 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680046 NATIONAL 69.0 627 0.9300 1.0500 0.9894 0.9959 0.8492 0.9994 -0.1402 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680047 ELIZABET 69.0 680 0.9000 1.1000 0.9663 1.0068 0.8380 0.9853 -0.1283 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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680048 POST 69.0 680 0.9000 1.1000 1.0062 1.0122 0.8729 1.0198 -0.1333 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680050 ECHO VAL 69.0 680 0.9000 1.1000 0.9266 0.9706 0.8195 0.9482 -0.1071 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680052 T BANK 69.0 680 0.9000 1.1000 0.9258 0.9698 0.8185 0.9473 -0.1073 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680054 BANKS 69.0 680 0.9000 1.1000 0.9248 0.9689 0.8174 0.9464 -0.1074 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680056 T HAWK 69.0 680 0.9000 1.1000 0.9255 0.9696 0.8182 0.9471 -0.1073 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680058 HAWKEYE 69.0 680 0.9000 1.1000 0.9253 0.9693 0.8179 0.9469 -0.1074 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680062 CANOE 69.0 680 0.9000 1.1000 0.9995 1.0128 0.8818 0.9976 -0.1177 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680090 POSTVILL 69.0 680 0.9000 1.1000 1.0063 1.0126 0.8738 1.0190 -0.1325 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680091 CLDNA SS 69.0 680 0.9000 1.1000 1.0067 1.0187 0.8695 1.0063 -0.1372 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680096 HARP FY8 69.0 627 0.9300 1.0500 1.0121 1.0167 0.8775 1.0154 -0.1346 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680097 LAFARGE 69.0 680 0.9000 1.1000 1.0044 1.0207 0.8988 1.0142 -0.1056 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680098 ELDORADO 69.0 627 0.9300 1.0500 0.9389 0.9761 0.8288 0.9557 -0.1101 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680098 ELDORADO 69.0 627 0.9300 1.0500 0.9556 0.9761 0.9269 0.9557 -0.0287 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680099 LAFARG_8 69.0 680 0.9000 1.1000 1.0043 1.0207 0.8988 1.0142 -0.1055 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680100 T VIO 69.0 680 0.9000 1.1000 1.0041 1.0198 0.8959 1.0132 -0.1082 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680101 VIOLA 69.0 680 0.9000 1.1000 1.0020 1.0178 0.8935 1.0112 -0.1085 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680102 VIOLA_8 69.0 680 0.9000 1.1000 1.0020 1.0178 0.8935 1.0112 -0.1085 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680103 LIBERTY 69.0 680 0.9000 1.1000 1.0005 1.0156 0.8798 1.0057 -0.1207 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680104 T LP 69.0 680 0.9000 1.1000 0.9998 1.0156 0.8789 1.0045 -0.1209 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680105 PURDY 69.0 680 0.9000 1.1000 1.0002 1.0165 0.8801 1.0039 -0.1201 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680107 T RM 69.0 680 0.9000 1.1000 1.0017 1.0180 0.8826 1.0043 -0.1191 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680109 REDMOUND 69.0 680 0.9000 1.1000 1.0009 1.0172 0.8817 1.0035 -0.1192 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680110 GENOA 69.0 680 0.9500 1.0500 1.0056 1.0214 0.8887 1.0062 -0.1169 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680111 CASHDGST 69.0 600 0.9000 1.0500 1.0227 1.0267 0.8979 1.0228 -0.1248 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680112 WESTBY 69.0 600 0.9000 1.0500 1.0161 1.0214 0.8935 1.0158 -0.1226 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680113 CASHTON 69.0 600 0.9000 1.0500 1.0216 1.0256 0.8966 1.0216 -0.1250 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680114 CASHTO_8 69.0 600 0.9500 1.0500 1.0216 1.0256 0.8966 1.0216 -0.1250 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680118 WAUKON 69.0 627 0.9300 1.0500 1.0147 1.0220 0.8833 1.0053 -0.1314 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680122 HENRY8 69.0 680 0.9000 1.1000 1.0110 1.0234 0.8972 1.0089 -0.1138 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680125 NORDNESS 69.0 680 0.9000 1.1000 0.9938 1.0064 0.8710 0.9955 -0.1228 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680131 FESTINA 69.0 627 0.9300 1.0500 0.9618 0.9864 0.8456 0.9691 -0.1162 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B


680131 FESTINA 69.0 627 0.9300 1.0500 0.9458 0.9864 0.9199 0.9691 -0.0259
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


680150 BURR TP 69.0 680 0.9000 1.1000 1.0077 1.0207 0.8981 1.0070 -0.1096 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680152 NORDN TP 69.0 680 0.9000 1.1000 0.9941 1.0067 0.8713 0.9958 -0.1228 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680154 ALBION 69.0 600 0.9000 1.0500 1.0134 1.0139 0.8969 1.0168 -0.1165 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680156 MERRILLA 69.0 600 0.9000 1.0500 1.0066 1.0087 0.8960 1.0123 -0.1106 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680157 MERRIL_8 69.0 600 0.9500 1.0500 1.0066 1.0087 0.8960 1.0123 -0.1106 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680159 BROCKW_8 69.0 600 0.9000 1.0500 1.0130 1.0132 0.8969 1.0160 -0.1161 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680160 CENTERVL 69.0 680 0.9000 1.1000 1.0025 1.0077 0.8566 1.0072 -0.1459 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680161 LOCUST 69.0 680 0.9000 1.1000 1.0018 1.0152 0.8869 1.0006 -0.1149 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680165 BURR OAK 69.0 680 0.9000 1.1000 1.0075 1.0205 0.8978 1.0068 -0.1097 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680166 INDEPNDN 69.0 680 0.9000 1.1000 0.9951 0.9991 0.8983 1.0019 -0.0968 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680167 PINE CK 69.0 680 0.9000 1.1000 1.0083 1.0225 0.8305 1.0204 -0.1778 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680169 MADISON 69.0 627 0.9300 1.0500 0.9937 1.0065 0.8795 0.9924 -0.1142 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680190 HUMBIRD 69.0 600 0.9000 1.0500 0.9948 1.0028 0.8977 1.0081 -0.0971 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680191 PINE VAL 69.0 600 0.9000 1.0500 0.9940 1.0059 0.8987 1.0073 -0.0953 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680204 PLEASANT 69.0 680 0.9000 1.1000 0.9946 1.0009 0.8990 1.0047 -0.0956 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680205 ELK CRK 69.0 680 0.9000 1.1000 0.9942 0.9993 0.8979 1.0026 -0.0963 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
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680211 STRUM 69.0 680 0.9000 1.1000 0.9911 0.9986 0.8956 1.0029 -0.0955 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680230 EIDSVOLD 69.0 600 0.9000 1.0500 0.9699 0.9970 0.8945 0.9949 -0.0754 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680231 MEENON 69.0 600 0.9000 1.0500 0.8796 0.9831 0.8620 0.9943 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680259 JOHNSON TIM 69.0 680 0.9000 1.1000 0.9589 1.0205 0.8404 1.0218 -0.1185 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680278 BROCKTAP 69.0 600 0.9000 1.0500 1.0135 1.0138 0.8968 1.0166 -0.1167 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680319 JACKSON 69.0 680 0.9000 1.1000 0.8999 1.0010 0.8828 1.0119 -0.0171 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680336 FOREST 8 69.0 680 0.9000 1.1000 1.0019 1.0177 0.8934 1.0110 -0.1085 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680338 ASHLAND 69.0 600 0.9000 1.0500 0.9947 1.0442 0.8952 1.0475 -0.0995 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680341 BIBON 69.0 600 0.9000 1.0500 0.9869 1.0390 0.8828 1.0417 -0.1041 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680343 CABLE 69.0 600 0.9000 1.0500 0.9726 1.0302 0.8611 1.0319 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680344 TELEMARK 69.0 600 0.9000 1.0500 0.9709 1.0291 0.8585 1.0308 -0.1124 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680345 LOU PAC 69.0 600 0.9000 1.0500 0.9589 1.0205 0.8404 1.0218 -0.1185 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680348 SISTER B 69.0 600 0.9000 1.0500 0.9533 1.0133 0.8335 1.0152 -0.1198 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680349 ROUND_8 69.0 600 0.9000 1.0500 0.9520 1.0121 0.8321 1.0141 -0.1199 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680351 SPRNG BR 69.0 600 0.9000 1.0500 0.9669 1.0225 0.8485 1.0256 -0.1184 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680386 PILSEN7 115.0 600 0.9000 1.0500 0.9899 1.0377 0.8970 1.0412 -0.0929 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680393 MT LAX 69.0 680 0.9000 1.1000 1.0100 1.0283 0.8228 1.0310 -0.1872 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680394 T GREEN 69.0 680 0.9000 1.1000 1.0106 1.0286 0.8231 1.0315 -0.1875 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680395 GREENFIE 69.0 680 0.9000 1.1000 1.0076 1.0259 0.8197 1.0287 -0.1879 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680396 GRANDAD 69.0 680 0.9000 1.1000 1.0123 1.0296 0.8241 1.0325 -0.1882 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680397 SAND LAK 69.0 680 0.9000 1.1000 1.0148 1.0301 0.8255 1.0332 -0.1893 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680398 BRICE 69.0 680 0.9000 1.1000 1.0181 1.0324 0.8292 1.0354 -0.1889 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680400 BRICE TP 69.0 680 0.9000 1.1000 1.0184 1.0328 0.8296 1.0357 -0.1888 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680402 NEW AMST 69.0 600 0.9000 1.0500 1.0130 1.0266 0.8269 1.0290 -0.1861 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680403 NRTHLAX8 69.0 680 0.9000 1.1000 1.0187 1.0330 0.8299 1.0359 -0.1888 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680418 SPRI GR8 69.0 680 0.9000 1.1000 1.0047 1.0171 0.8711 1.0027 -0.1336 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680420 RICEFRD8 69.0 680 0.9000 1.1000 1.0069 1.0194 0.8783 1.0043 -0.1286 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680421 SPGR TP 69.0 680 0.9000 1.1000 1.0056 1.0180 0.8721 1.0036 -0.1335 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680424 DORCHEST 69.0 680 0.9000 1.1000 1.0051 1.0171 0.8676 1.0047 -0.1375 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680425 WATERVIL 69.0 627 0.9300 1.0500 1.0092 1.0141 0.8740 1.0136 -0.1352 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680426 LUDLOW 69.0 627 0.9300 1.0500 1.0084 1.0184 0.8794 0.9955 -0.1290 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680428 T FREN 69.0 680 0.9000 1.1000 0.9994 1.0044 0.8622 1.0045 -0.1372 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680429 FRENCHVL 69.0 680 0.9000 1.1000 0.9980 1.0030 0.8605 1.0031 -0.1375 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680430 ARCADIA 69.0 680 0.9000 1.1000 0.9925 0.9969 0.8781 0.9986 -0.1144 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680431 ARCAD MU 69.0 680 0.9000 1.1000 0.9878 0.9922 0.8744 0.9940 -0.1134 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680432 GLENCOE 69.0 680 0.9000 1.1000 0.9866 0.9910 0.8731 0.9928 -0.1135 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680444 KRAUSE 8 69.0 680 0.9000 1.1000 1.0136 1.0290 0.8240 1.0320 -0.1896 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680448 TWINDSR 69.0 680 0.9000 1.1000 0.9273 0.9712 0.8202 0.9488 -0.1071 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680451 RICFD TP 69.0 680 0.9000 1.1000 1.0069 1.0195 0.8784 1.0044 -0.1285 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680474 BADGER 8 69.0 600 0.9000 1.0500 0.9961 0.9984 0.8999 1.0039 -0.0962 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680477 FARMBURG 69.0 627 0.9300 1.0500 0.9956 1.0020 0.8551 1.0048 -0.1405 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680479 HICKORY 69.0 680 0.9000 1.1000 1.0008 1.0171 0.8816 1.0034 -0.1192 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680499 NORTH CK 69.0 680 0.9000 1.1000 0.9921 0.9965 0.8794 0.9983 -0.1127 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680501 GREENFDT 69.0 680 0.9000 1.1000 1.0076 1.0259 0.8198 1.0287 -0.1878 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680507 WILDTUR8 69.0 680 0.9000 1.1000 1.0062 1.0175 0.8623 1.0066 -0.1439 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680529 HOLLAND 69.0 600 0.9000 1.0500 1.0150 1.0289 0.8277 1.0316 -0.1873 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680539 SPRGTAP8 69.0 680 0.9000 1.1000 1.0050 1.0178 0.8857 1.0100 -0.1193 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680540 SPRINGVILLE8 69.0 680 0.9000 1.1000 1.0042 1.0170 0.8847 1.0092 -0.1195 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
680543 PORTLAND 69.0 600 0.9000 1.0500 1.0235 1.0275 0.8985 1.0237 -0.1250 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-6: 2015 SUOP Category B Voltage Violations


Bus Area Vlow Vhi Contingency Type


Benchmark Case Study Case


680546 PORTLDTP 69.0 600 0.9000 1.0500 1.0240 1.0279 0.8991 1.0242 -0.1249 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681519 STONEMAN 161.0 680 0.9000 1.1000 0.9775 1.0081 0.8573 1.0079 -0.1202 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681520 GALENA 5 161.0 680 0.9000 1.1000 0.9689 1.0043 0.8552 0.9920 -0.1137 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681521 SENECA 5 161.0 680 0.9000 1.1000 0.9804 1.0130 0.8220 1.0187 -0.1584 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681523 GENOA  5 161.0 680 0.9000 1.1000 0.9977 1.0200 0.8205 1.0200 -0.1772 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681524 HLSBORO5 161.0 680 0.9000 1.1000 0.9887 1.0223 0.8337 1.0322 -0.1550 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681525 GRANGRAE 161.0 680 0.9000 1.1000 0.9712 1.0051 0.8286 1.0104 -0.1426 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681526 BELLCTR5 161.0 680 0.9000 1.1000 0.9834 1.0162 0.8261 1.0232 -0.1573 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681527 BVR CRK5 161.0 680 0.9000 1.1000 1.0055 1.0161 0.8707 1.0046 -0.1348 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681528 HARMONY5 161.0 680 0.9000 1.1000 0.9994 1.0113 0.8300 1.0009 -0.1694 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681530 POSTVIL5 161.0 680 0.9000 1.1000 0.9710 1.0041 0.8242 0.9927 -0.1468 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681531 LAC TAP5 161.0 680 0.9000 1.1000 0.9855 1.0077 0.8070 1.0181 -0.1785 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681533 BARRON 5 161.0 680 0.9000 1.1000 0.9790 1.0022 0.8898 1.0050 -0.0892 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
681541 WASHCO 5 161.0 680 0.9000 1.1000 0.9432 1.0080 0.8387 1.0051 -0.1045 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699002 COUNCIL CK 161.0 694 0.9000 1.1000 0.9311 0.9920 0.7784 1.0043 -0.1527 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699010 NED 161 161.0 694 0.9000 1.1000 0.9792 1.0091 0.8594 1.0095 -0.1198 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699020 NED 138 138.0 694 0.9000 1.1000 0.9949 1.0200 0.8806 1.0200 -0.1143 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699030 POT 138 138.0 694 0.9000 1.1000 0.9828 1.0090 0.8713 1.0114 -0.1115 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699031 HLM 138 138.0 694 0.9000 1.1000 0.9840 1.0088 0.8761 1.0129 -0.1079 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699033 DAR 138 138.0 694 0.9000 1.1000 0.9963 1.0148 0.8991 1.0213 -0.0972 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699035 LAN 138 138.0 694 0.9000 1.1000 0.9854 1.0084 0.8836 1.0114 -0.1018 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699239 COC 138 138.0 694 0.9000 1.1000 0.9602 1.0186 0.8090 1.0303 -0.1512 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699448 AWHD PST 230.0 696 0.9000 1.1000 0.9210 1.0112 0.8136 0.9936 -0.1074 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699449 ARROWHD 345.0 696 0.9000 1.1000 0.9195 1.0271 0.7900 1.0083 -0.1295 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699450 ST LAKE 345.0 696 0.9000 1.1000 0.9076 1.0217 0.7681 1.0078 -0.1395 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B
699451 STL IND 345.0 696 0.9000 1.1000 0.9076 1.0217 0.7681 1.0078 -0.1395 ATC_B2_8E5 EAU CL 3     345 - ARP 345      345 1 B







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 173.8 104.1 212.2 127.0 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


MEC-C 0.00863 0.00525 0.00536 0.01823 0.01894 0.00551 0.01126 0.00833 0.00419 0.01096 0.00229 0.34754 -0.01307 0.00215 0.01541 -0.02068 0.00874 0.03228 -0.02068 -0.00272 0.40531 -0.00447 -0.00963 0.00165 0.00762
J092, 
H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 145.7 87.2 184.2 110.3 C2-GRIMES-905


GRIMES 3     345 - SYCAMOR3     345 2
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00805 0.00583 0.00557 0.02146 0.01855 0.00627 0.01055 0.00759 0.00547 0.01019 0.00276 0.35006 -0.01142 0.00250 0.01424 -0.02110 0.00794 0.03227 -0.02110 -0.00065 0.40821 -0.00331 -0.00699 0.00194 0.00718 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 145.3 87.0 183.9 110.1 C2-LEHIGH-0340


GRIMES 3     345 - LEHIGH 3     345 1
C 0.00804 0.00584 0.00558 0.02150 0.01854 0.00627 0.01054 0.00758 0.00548 0.01018 0.00277 0.35007 -0.01139 0.00251 0.01422 -0.02116 0.00793 0.03227 -0.02116 -0.00062 0.40822 -0.00329 -0.00695 0.00194 0.00717 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 144.2 86.3 182.6 109.4 C2-LEHIGH-0360


WEBSTER3     345 - LEHIGH 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00798 0.00609 0.00567 0.02177 0.01676 0.00636 0.01046 0.00751 0.00599 0.01009 0.00286 0.35012 -0.01136 0.00256 0.01408 -0.02120 0.00785 0.03294 -0.02120 -0.00026 0.40830 -0.00319 -0.00673 0.00199 0.00712 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 145.3 87.0 177.6 106.4 C2-LEHIGH-0380


LEHIGH 3     345 - LUNDGREN3   34.5 1
LEHIGH 3     345 - LUNDGREN3   34.5 2
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00804 0.00584 0.00558 0.02150 0.01854 0.00627 0.01054 0.00758 0.00548 0.01018 0.00277 0.35007 -0.01139 0.00251 0.01422 -0.02116 0.00793 0.03227 -0.02116 -0.00062 0.40822 -0.00329 -0.00695 0.00194 0.00717 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 144.4 86.5 175.2 104.9 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


MEC-C 0.00775 0.00291 0.00430 0.02172 -0.00602 0.00444 0.01053 0.00704 0.00013 0.01002 0.00182 0.35239 -0.01003 0.00205 0.01419 -0.01902 0.00735 0.02311 -0.01902 -0.00313 0.41070 -0.00346 -0.00679 0.00157 0.00690
J092, 
H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 144.4 86.5 175.2 104.9 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


MEC-C 0.00775 0.00291 0.00430 0.02172 -0.00602 0.00444 0.01053 0.00704 0.00013 0.01002 0.00182 0.35239 -0.01003 0.00205 0.01419 -0.01902 0.00735 0.02311 -0.01902 -0.00313 0.41070 -0.00346 -0.00679 0.00157 0.00690
J092, 
H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 144.6 86.6 169.2 101.3 C2-LEHIGH 0350


WEBSTER3     345 - LEHIGH 3     345 1
RAUN   3     345 - LEHIGH 3     345 1


C 0.00798 0.00609 0.00567 0.02177 -0.04037 0.00636 0.01046 0.00751 0.00599 0.01009 0.00286 0.35012 -0.01136 0.00256 0.01408 -0.02120 0.00785 0.03294 -0.02120 -0.00026 0.40830 -0.00319 -0.00673 0.00199 0.00712 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 143.7 86.0 169.1 101.3 C5:GRIM-FALW+ADAIR-EARL


FALLOW 3     345 - GRIMES 3     345 1
EARLHAM5     161 - ADAIRWF5     161 1


C 0.00599 0.00041 0.00198 0.01828 -0.01095 0.00268 0.00773 0.00603 -0.00295 0.00791 -0.00021 0.35027 -0.01085 0.00012 0.01174 -0.01522 0.00641 0.01959 -0.01522 -0.00620 0.40812 -0.00528 -0.00968 -0.00027 0.00510 J092, H096, J092, H096,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 886 92.7 1026.2 107.3 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


MEC-C-0.01328 0.02958 0.01449 0.09451 0.09204 0.01407 -0.00365 -0.02658 0.05939 -0.01331 0.01554 0.08888 0.02183 0.01047 -0.01734 0.33728 -0.02898 0.05229 0.33728 0.06959 0.09431 0.02697 0.07317 0.00887 -0.00973
J191, 
R65, J191, R65,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 902.7 94.4 984.6 103.0 C5:GRIM-FALW+ADAIR-EARL


FALLOW 3     345 - GRIMES 3     345 1
EARLHAM5     161 - ADAIRWF5     161 1


C -0.03106 0.00319 -0.00958 0.05749 0.03810 -0.01176 -0.03188 -0.03664 0.02635 -0.03464 -0.00552 0.06224 0.01367 -0.00930 -0.04223 0.38303 -0.03832 0.01314 0.38303 0.03682 0.06274 0.00807 0.04250 -0.00937 -0.02795 J191, R65, J191, R65,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 903.1 94.5 985.0 103.0 C5:FALW-GRIM+EALH-BNVL


FALLOW 3     345 - GRIMES 3     345 1
BOONVIL5     161 - EARLHAM5     161 1
EARLHAM5     161 - EARLHAM8    69.0 1


C -0.03106 0.00319 -0.00958 0.05749 0.03812 -0.01176 -0.03188 -0.03664 0.02635 -0.03464 -0.00552 0.06219 0.01367 -0.00930 -0.04223 0.38307 -0.03832 0.01315 0.38307 0.03683 0.06272 0.00807 0.04250 -0.00937 -0.02795 J191, R65, J191, R65,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 851.6 89.1 983.2 102.8 C2-MADISON-901


BOONVIL3     345 - MADISON3     345 1
MADISON3     345 - NORWLK3      345 1
RLHILLS3     345 - MADISON3     345 1


C -0.03033 0.00720 -0.00701 0.06526 0.05236 -0.00933 -0.03092 -0.03637 0.03300 -0.03407 -0.00292 0.06660 0.01595 -0.00714 -0.04211 0.62512 -0.03815 0.01977 0.62512 0.04338 0.06851 0.01118 0.04855 -0.00729 -0.02703 J191, R65, J191, R65,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 851.5 89.1 983.0 102.8 C2-NORWLK-902


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
NORWLK3      345 - NORWLK5      161 1


C -0.03034 0.00720 -0.00701 0.06523 0.05237 -0.00933 -0.03094 -0.03639 0.03300 -0.03408 -0.00291 0.06645 0.01598 -0.00713 -0.04214 0.62508 -0.03817 0.01976 0.62508 0.04338 0.06839 0.01120 0.04855 -0.00728 -0.02704 J191, R65, J191, R65,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 840.7 87.9 982.0 102.7 C2-BOONVLE-901


GRIMES 3     345 - BOONVIL3     345 1
BOONVIL3     345 - MADISON3     345 1
MADISON3     345 - NORWLK3      345 1


C -0.02975 0.01104 -0.00450 0.07263 0.06467 -0.00695 -0.02995 -0.03645 0.03926 -0.03356 -0.00036 0.07059 0.01833 -0.00500 -0.04194 0.62228 -0.03835 0.02602 0.62228 0.04970 0.07366 0.01444 0.05458 -0.00529 -0.02625 J191, R65, J191, R65,  


635000 CBLUFFS3     345 
645456 S3456  3     345  1 956 881 92.2 961.5 100.6 C2-GRIMES-903


GRIMES 3     345 - BOONVIL3     345 1
FALLOW 3     345 - GRIMES 3     345 1


C -0.03146 0.00213 -0.01029 0.05631 0.03311 -0.01249 -0.03254 -0.03686 0.02471 -0.03517 -0.00606 0.06056 0.01418 -0.00972 -0.04295 0.39107 -0.03853 0.01022 0.39107 0.03564 0.06068 0.00776 0.04182 -0.00971 -0.02835 J191, R65, J191, R65,  


635200 RAUN   3     345 
645451 S3451  3     345  1 956 879.6 92.0 1001.4 104.7 C2-LEHIGH-0360


WEBSTER3     345 - LEHIGH 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C 0.08398 0.03863 0.05793 -0.03113 0.26042 0.06422 0.11690 0.07103 0.01118 0.10363 0.03988 -0.01595 -0.04070 0.04367 0.13432 -0.13355 0.07245 0.06530 -0.13355 -0.00808 -0.01659 0.00498 -0.02405 0.03837 0.07844 R42, R42,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 261.2 81.1 344.3 106.9 C2-MNTZMA-1180


OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


MEC-C-0.00569 -0.03218 -0.00951 -0.04030 -0.04565 -0.00987 -0.01005 -0.00669 -0.21197 -0.00903 0.00281 -0.02979 0.01022 0.00782 -0.01525 -0.02546 -0.00751 -0.04832 -0.02546 -0.11039 -0.03106 0.05156 -0.01340 0.00953 -0.00381 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 261.3 81.1 344.2 106.9 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1


MEC-C-0.00569 -0.03218 -0.00951 -0.04030 -0.04565 -0.00987 -0.01005 -0.00669 -0.21197 -0.00903 0.00281 -0.02979 0.01022 0.00782 -0.01525 -0.02546 -0.00751 -0.04832 -0.02546 -0.11039 -0.03106 0.05156 -0.01340 0.00953 -0.00381 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 261.3 81.1 344.2 106.9 C2-MNTZMA-1280


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


MEC-C-0.00569 -0.03218 -0.00951 -0.04030 -0.04565 -0.00987 -0.01005 -0.00669 -0.21197 -0.00903 0.00281 -0.02979 0.01022 0.00782 -0.01525 -0.02546 -0.00751 -0.04832 -0.02546 -0.11039 -0.03106 0.05156 -0.01340 0.00953 -0.00381 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 262.4 81.5 343.6 106.7 C2-Flyd-9180


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


C -0.00563 -0.05655 -0.01896 -0.03329 -0.03922 -0.01952 -0.01006 -0.00607 -0.21118 -0.00850 -0.00359 -0.02210 0.00961 0.00471 -0.01357 -0.01615 -0.00673 -0.04532 -0.01615 -0.10621 -0.02317 0.05554 -0.00647 0.00846 -0.00409 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 255.3 79.3 337.5 104.8 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2


C -0.00571 -0.03248 -0.00988 -0.03946 -0.04500 -0.01097 -0.00999 -0.00664 -0.21188 -0.00896 0.00224 -0.02867 0.01222 0.00730 -0.01497 -0.02419 -0.00743 -0.04777 -0.02419 -0.11004 -0.02999 0.05069 -0.01306 0.00947 -0.00390 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 255.3 79.3 337.5 104.8 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1


C -0.00571 -0.03248 -0.00988 -0.03946 -0.04500 -0.01097 -0.00999 -0.00664 -0.21188 -0.00896 0.00224 -0.02867 0.01222 0.00730 -0.01497 -0.02419 -0.00743 -0.04777 -0.02419 -0.11004 -0.02999 0.05069 -0.01306 0.00947 -0.00390 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 255.3 79.3 337.3 104.8 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1


C -0.00571 -0.03248 -0.00988 -0.03946 -0.04500 -0.01097 -0.00999 -0.00664 -0.21188 -0.00896 0.00224 -0.02867 0.01222 0.00730 -0.01497 -0.02419 -0.00743 -0.04777 -0.02419 -0.11004 -0.02999 0.05069 -0.01306 0.00947 -0.00390 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 255.4 79.3 337.5 104.8 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA1XT9    13.8 1


C -0.00572 -0.03248 -0.00988 -0.03942 -0.04502 -0.01097 -0.01000 -0.00664 -0.21187 -0.00896 0.00224 -0.02865 0.01222 0.00730 -0.01498 -0.02420 -0.00743 -0.04777 -0.02420 -0.11002 -0.02996 0.05069 -0.01304 0.00947 -0.00390 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 255.4 79.3 337.4 104.8 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA2XT9    13.8 2


C -0.00572 -0.03248 -0.00988 -0.03943 -0.04502 -0.01097 -0.01000 -0.00664 -0.21187 -0.00896 0.00224 -0.02865 0.01222 0.00730 -0.01498 -0.02420 -0.00743 -0.04777 -0.02420 -0.11002 -0.02996 0.05069 -0.01304 0.00947 -0.00390 G947, G947,  


636225 UNIONTP5     161 
636240 BUTLER 5     161  1 322 251.5 78.1 334.1 103.7 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


MEC-C-0.00557 -0.03431 -0.01101 -0.03398 -0.05850 -0.01133 -0.00997 -0.00604 -0.21401 -0.00861 0.00088 -0.01958 0.00949 0.00607 -0.01412 -0.01150 -0.00671 -0.05111 -0.01150 -0.10950 -0.02057 0.04843 -0.01085 0.00785 -0.00396 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 265.5 80.0 348.7 105.0 C2-MNTZMA-1180


OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


MEC-C 0.00569 0.03218 0.00951 0.04030 0.04565 0.00987 0.01005 0.00669 0.21197 0.00903 -0.00281 0.02979 -0.01022 -0.00782 0.01525 0.02546 0.00751 0.04832 0.02546 0.11039 0.03106 -0.05156 0.01340 -0.00953 0.00381 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 265.5 80.0 348.6 105.0 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1


MEC-C 0.00569 0.03218 0.00951 0.04030 0.04565 0.00987 0.01005 0.00669 0.21197 0.00903 -0.00281 0.02979 -0.01022 -0.00782 0.01525 0.02546 0.00751 0.04832 0.02546 0.11039 0.03106 -0.05156 0.01340 -0.00953 0.00381 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 265.5 80.0 348.6 105.0 C2-MNTZMA-1280


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


MEC-C 0.00569 0.03218 0.00951 0.04030 0.04565 0.00987 0.01005 0.00669 0.21197 0.00903 -0.00281 0.02979 -0.01022 -0.00782 0.01525 0.02546 0.00751 0.04832 0.02546 0.11039 0.03106 -0.05156 0.01340 -0.00953 0.00381 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 266.6 80.3 347.8 104.8 C2-Flyd-9180


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


C 0.00563 0.05655 0.01896 0.03329 0.03922 0.01952 0.01006 0.00607 0.21118 0.00850 0.00359 0.02210 -0.00961 -0.00471 0.01357 0.01615 0.00673 0.04532 0.01615 0.10621 0.02317 -0.05554 0.00647 -0.00846 0.00409 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 259.5 78.2 341.8 103.0 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2


C 0.00571 0.03248 0.00988 0.03946 0.04500 0.01097 0.00999 0.00664 0.21188 0.00896 -0.00224 0.02867 -0.01222 -0.00730 0.01497 0.02419 0.00743 0.04777 0.02419 0.11004 0.02999 -0.05069 0.01306 -0.00947 0.00390 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 259.5 78.2 341.8 103.0 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1


C 0.00571 0.03248 0.00988 0.03946 0.04500 0.01097 0.00999 0.00664 0.21188 0.00896 -0.00224 0.02867 -0.01222 -0.00730 0.01497 0.02419 0.00743 0.04777 0.02419 0.11004 0.02999 -0.05069 0.01306 -0.00947 0.00390 G947, G947,  


GIP With 
Impact-5


Table D-7: 2015 SUOP MEC Category C Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
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J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-5


Table D-7: 2015 SUOP MEC Category C Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>20%


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


MW>20%*Rating


GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-6 GIP With Impact


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 259.7 78.2 341.8 103.0 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA1XT9    13.8 1


C 0.00572 0.03248 0.00988 0.03942 0.04502 0.01097 0.01000 0.00664 0.21187 0.00896 -0.00224 0.02865 -0.01222 -0.00730 0.01498 0.02420 0.00743 0.04777 0.02420 0.11002 0.02996 -0.05069 0.01304 -0.00947 0.00390 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 259.7 78.2 341.8 103.0 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA2XT9    13.8 2


C 0.00572 0.03248 0.00988 0.03943 0.04502 0.01097 0.01000 0.00664 0.21187 0.00896 -0.00224 0.02865 -0.01222 -0.00730 0.01498 0.02420 0.00743 0.04777 0.02420 0.11002 0.02996 -0.05069 0.01304 -0.00947 0.00390 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 259.5 78.2 341.7 102.9 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1


C 0.00571 0.03248 0.00988 0.03946 0.04500 0.01097 0.00999 0.00664 0.21188 0.00896 -0.00224 0.02867 -0.01222 -0.00730 0.01497 0.02419 0.00743 0.04777 0.02419 0.11004 0.02999 -0.05069 0.01306 -0.00947 0.00390 G947, G947,  


636230 FRANKLN5     161 
636240 BUTLER 5     161  1 332 255.7 77.0 338.4 101.9 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


MEC-C 0.00557 0.03431 0.01101 0.03398 0.05850 0.01133 0.00997 0.00604 0.21401 0.00861 -0.00088 0.01958 -0.00949 -0.00607 0.01412 0.01150 0.00671 0.05111 0.01150 0.10950 0.02057 -0.04843 0.01085 -0.00785 0.00396 G947, G947,  


631079 BNE JCT5     161 
636020 FT.DODG5     161  1 147.0 171.5 116.7 157.2 106.9 C2-WEBSTR-9270


WEBSTER5     161 - HAYES  5     161 1
WEBSTER5     161 - HOPE5        161 1
WEBSTER5     161 - FT.DODG5     161 1
WEBSTER5     161 - WRIGHT 5     161 1
WEBSTER5     161 - WEBSTER8    69.0 1
WEBSTER3     345 - WEBSTER5     161 - 
WEBS1XT9    13.8 1


C -0.00687 -0.00354 -0.00470 0.06827 0.00956 -0.00484 -0.01067 -0.00609 0.00959 -0.00880 -0.00115 0.01350 0.01051 -0.00113 -0.01227 0.01233 -0.00638 -0.31077 0.01233 0.02100 0.01557 0.00628 0.02809 -0.00056 -0.00608 R49, R49,  







Vcont Vbase Vcont Vbase


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9299 0.9741 0.9018 0.9560 -0.0281 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9471 0.9741 0.9173 0.9560 -0.0298 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9471 0.9741 0.9173 0.9560 -0.0298 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9477 0.9741 0.9176 0.9560 -0.0301 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9521 0.9741 0.9230 0.9560 -0.0291 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9521 0.9741 0.9244 0.9560 -0.0277 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9517 0.9741 0.9246 0.9560 -0.0271 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9517 0.9741 0.9246 0.9560 -0.0271 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9528 0.9741 0.9258 0.9560 -0.0270 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9528 0.9741 0.9258 0.9560 -0.0270 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9095 0.9626 0.8780 0.9421 -0.0315 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9344 0.9626 0.9023 0.9421 -0.0321 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9344 0.9626 0.9023 0.9421 -0.0321 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9351 0.9626 0.9026 0.9421 -0.0325 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.925 0.9626 0.9036 0.9421 -0.0214 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.94 0.9626 0.9083 0.9421 -0.0317 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9392 0.9626 0.9086 0.9421 -0.0306 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9388 0.9626 0.9088 0.9421 -0.0300 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9387 0.9626 0.9088 0.9421 -0.0299 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9399 0.9626 0.9099 0.9421 -0.0300 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9301 0.9727 0.9023 0.9544 -0.0278 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9456 0.9727 0.9156 0.9544 -0.0300 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9456 0.9727 0.9156 0.9544 -0.0300 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9462 0.9727 0.9159 0.9544 -0.0303 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.939 0.9727 0.9184 0.9544 -0.0206 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9507 0.9727 0.9213 0.9544 -0.0294 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9507 0.9727 0.9227 0.9544 -0.0280 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9503 0.9727 0.9229 0.9544 -0.0274 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9502 0.9727 0.9230 0.9544 -0.0272 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9514 0.9727 0.9241 0.9544 -0.0273 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9306 0.9716 0.9031 0.9532 -0.0275 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9445 0.9716 0.9143 0.9532 -0.0302 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9445 0.9716 0.9143 0.9532 -0.0302 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9451 0.9716 0.9146 0.9532 -0.0305 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9393 0.9716 0.9186 0.9532 -0.0207 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9496 0.9716 0.9201 0.9532 -0.0295 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9496 0.9716 0.9216 0.9532 -0.0280 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9493 0.9716 0.9218 0.9532 -0.0275 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9492 0.9716 0.9218 0.9532 -0.0274 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9503 0.9716 0.9230 0.9532 -0.0273 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9361 0.9734 0.9097 0.9550 -0.0264 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9466 0.9734 0.9162 0.9550 -0.0304 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9466 0.9734 0.9162 0.9550 -0.0304 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9472 0.9734 0.9166 0.9550 -0.0306 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9516 0.9734 0.9220 0.9550 -0.0296 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.936 0.9734 0.9235 0.9550 -0.0125 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9517 0.9734 0.9237 0.9550 -0.0280 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9514 0.9734 0.9240 0.9550 -0.0274 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9513 0.9734 0.9240 0.9550 -0.0273 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9444 0.9734 0.9242 0.9550 -0.0202 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C
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Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9298 0.9713 0.9023 0.9529 -0.0275 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9442 0.9713 0.9139 0.9529 -0.0303 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9442 0.9713 0.9139 0.9529 -0.0303 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9448 0.9713 0.9142 0.9529 -0.0306 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9386 0.9713 0.9178 0.9529 -0.0208 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9493 0.9713 0.9197 0.9529 -0.0296 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9493 0.9713 0.9212 0.9529 -0.0281 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9489 0.9713 0.9214 0.9529 -0.0275 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9488 0.9713 0.9214 0.9529 -0.0274 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.95 0.9713 0.9226 0.9529 -0.0274 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9302 0.9714 0.9027 0.9530 -0.0275 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9443 0.9714 0.9140 0.9530 -0.0303 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9443 0.9714 0.9140 0.9530 -0.0303 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9449 0.9714 0.9144 0.9530 -0.0305 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C
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Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9389 0.9714 0.9182 0.9530 -0.0207 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9494 0.9714 0.9198 0.9530 -0.0296 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9494 0.9714 0.9213 0.9530 -0.0281 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.949 0.9714 0.9215 0.9530 -0.0275 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.949 0.9714 0.9216 0.9530 -0.0274 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9501 0.9714 0.9227 0.9530 -0.0274 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.93 0.9714 0.9024 0.9529 -0.0276 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9442 0.9714 0.9138 0.9529 -0.0304 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9442 0.9714 0.9138 0.9529 -0.0304 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9448 0.9714 0.9142 0.9529 -0.0306 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9387 0.9714 0.9178 0.9529 -0.0209 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9493 0.9714 0.9197 0.9529 -0.0296 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C
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636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9493 0.9714 0.9211 0.9529 -0.0282 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9489 0.9714 0.9213 0.9529 -0.0276 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9488 0.9714 0.9213 0.9529 -0.0275 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9499 0.9714 0.9225 0.9529 -0.0274 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9315 0.9721 0.9041 0.9534 -0.0274 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9446 0.9721 0.9140 0.9534 -0.0306 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9446 0.9721 0.9140 0.9534 -0.0306 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9453 0.9721 0.9144 0.9534 -0.0309 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9402 0.9721 0.9192 0.9534 -0.0210 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9499 0.9721 0.9200 0.9534 -0.0299 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9497 0.9721 0.9213 0.9534 -0.0284 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9493 0.9721 0.9215 0.9534 -0.0278 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C
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636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9493 0.9721 0.9215 0.9534 -0.0278 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9504 0.9721 0.9226 0.9534 -0.0278 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9548 0.981 0.9244 0.9625 -0.0304 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9548 0.981 0.9244 0.9625 -0.0304 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9554 0.981 0.9248 0.9625 -0.0306 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9505 0.981 0.9260 0.9625 -0.0245 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9313 0.9728 0.9020 0.9524 -0.0293 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9444 0.9728 0.9118 0.9524 -0.0326 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9444 0.9728 0.9118 0.9524 -0.0326 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9451 0.9728 0.9121 0.9524 -0.0330 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9382 0.9728 0.9152 0.9524 -0.0230 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9318 0.9728 0.9177 0.9524 -0.0141 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9499 0.9728 0.9181 0.9524 -0.0318 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9496 0.9728 0.9192 0.9524 -0.0304 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C
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636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9492 0.9728 0.9194 0.9524 -0.0298 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9492 0.9728 0.9194 0.9524 -0.0298 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9422 0.977 0.9164 0.9583 -0.0258 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9502 0.977 0.9196 0.9583 -0.0306 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9502 0.977 0.9196 0.9583 -0.0306 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9508 0.977 0.9200 0.9583 -0.0308 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9366 0.977 0.9239 0.9583 -0.0127 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9551 0.977 0.9255 0.9583 -0.0296 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9553 0.977 0.9273 0.9583 -0.0280 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.955 0.977 0.9275 0.9583 -0.0275 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9549 0.977 0.9275 0.9583 -0.0274 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.956 0.977 0.9287 0.9583 -0.0273 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C
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636220 EL FARM5 161.0 635 0.9300 1.0500 0.9342 0.9732 0.9072 0.9544 -0.0270 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9459 0.9732 0.9152 0.9544 -0.0307 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9459 0.9732 0.9152 0.9544 -0.0307 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9465 0.9732 0.9155 0.9544 -0.0310 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9511 0.9732 0.9212 0.9544 -0.0299 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9428 0.9732 0.9219 0.9544 -0.0209 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.951 0.9732 0.9225 0.9544 -0.0285 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9506 0.9732 0.9227 0.9544 -0.0279 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9506 0.9732 0.9228 0.9544 -0.0278 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9517 0.9732 0.9239 0.9544 -0.0278 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9339 0.9773 0.9046 0.9573 -0.0293 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.949 0.9773 0.9169 0.9573 -0.0321 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.949 0.9773 0.9169 0.9573 -0.0321 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9497 0.9773 0.9172 0.9573 -0.0325 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C
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636221 EL FARM8 69.0 635 0.9300 1.0500 0.942 0.9773 0.9195 0.9573 -0.0225 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9545 0.9773 0.9231 0.9573 -0.0314 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9542 0.9773 0.9242 0.9573 -0.0300 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9538 0.9773 0.9243 0.9573 -0.0295 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9537 0.9773 0.9244 0.9573 -0.0293 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9549 0.9773 0.9255 0.9573 -0.0294 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9342 0.9732 0.9072 0.9544 -0.0270 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9459 0.9732 0.9152 0.9544 -0.0307 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9459 0.9732 0.9152 0.9544 -0.0307 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9465 0.9732 0.9155 0.9544 -0.0310 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9511 0.9732 0.9212 0.9544 -0.0299 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9428 0.9732 0.9219 0.9544 -0.0209 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C
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636222 ELFARMG1 13.2 635 0.9500 1.0500 0.951 0.9732 0.9225 0.9544 -0.0285 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9506 0.9732 0.9227 0.9544 -0.0279 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9506 0.9732 0.9228 0.9544 -0.0278 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636222 ELFARMG1 13.2 635 0.9500 1.0500 0.9517 0.9732 0.9239 0.9544 -0.0278 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9342 0.9732 0.9072 0.9544 -0.0270 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9459 0.9732 0.9152 0.9544 -0.0307 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9459 0.9732 0.9152 0.9544 -0.0307 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9465 0.9732 0.9155 0.9544 -0.0310 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9511 0.9732 0.9212 0.9544 -0.0299 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9428 0.9732 0.9219 0.9544 -0.0209 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.951 0.9732 0.9225 0.9544 -0.0285 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9506 0.9732 0.9227 0.9544 -0.0279 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C
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636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9506 0.9732 0.9228 0.9544 -0.0278 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636223 ELFARMG2 13.2 635 0.9500 1.0500 0.9517 0.9732 0.9239 0.9544 -0.0278 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9442 0.9722 0.9140 0.9537 -0.0302 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9442 0.9722 0.9140 0.9537 -0.0302 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9448 0.9722 0.9144 0.9537 -0.0304 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9384 0.9722 0.9180 0.9537 -0.0204 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9499 0.9722 0.9204 0.9537 -0.0295 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9491 0.9722 0.9207 0.9537 -0.0284 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9487 0.9722 0.9208 0.9537 -0.0279 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9486 0.9722 0.9209 0.9537 -0.0277 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9498 0.9722 0.9220 0.9537 -0.0278 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9498 0.9722 0.9220 0.9537 -0.0278 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9398 0.9695 0.9137 0.9526 -0.0261 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9398 0.9695 0.9137 0.9526 -0.0261 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9407 0.9695 0.9141 0.9526 -0.0266 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9374 0.9695 0.9160 0.9526 -0.0214
C5:FALW-GRIM+GRIM-
LEHI


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9374 0.9695 0.9160 0.9526 -0.0214 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9424 0.9695 0.9177 0.9526 -0.0247
C5:LEHI-GRIM+PERY-
BTRSW


GRIMES 3     345 - LEHIGH 3     345 1
PERRY  5     161 - BITRSWT5     161 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9438 0.9695 0.9185 0.9526 -0.0253 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9437 0.9695 0.9185 0.9526 -0.0252 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9444 0.9695 0.9186 0.9526 -0.0258 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.945 0.9695 0.9196 0.9526 -0.0254 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9209 0.9616 0.8942 0.9456 -0.0267 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.939 0.9616 0.9152 0.9456 -0.0238 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.939 0.9616 0.9152 0.9456 -0.0238 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9395 0.9616 0.9155 0.9456 -0.0240 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9416 0.9616 0.9171 0.9456 -0.0245 C2-Butler-9920


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.94 0.9616 0.9176 0.9456 -0.0224 C2-Frnkl-9910


FRANKLN5     161 - WALL LK5     161 1
FRANKLN5     161 - BUTLER 5     161 1
FRANKLN5     161 - HAMPTONTAP5  161 1
NUTHTCH5     161 - FRANKLN5     161 1
HAMPTON5     161 - HAMPTON8    69.0 1
HAMPTON5     161 - HAMPTONTAP5  161 1 C
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Bus Area Vlow Vhi Contingency Type
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636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9415 0.9616 0.9177 0.9456 -0.0238 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9415 0.9616 0.9177 0.9456 -0.0238 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9419 0.9616 0.9177 0.9456 -0.0242 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9404 0.9616 0.9178 0.9456 -0.0226 C2-Frnkl-9210


FRANKLN5     161 - WALL LK5     161 1
FRANKLN5     161 - BUTLER 5     161 1
FRANKLN5     161 - HAMPTONTAP5  161 1
NUTHTCH5     161 - FRANKLN5     161 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9282 0.9756 0.8975 0.9551 -0.0307 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.947 0.9756 0.9143 0.9551 -0.0327 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.947 0.9756 0.9143 0.9551 -0.0327 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9476 0.9756 0.9146 0.9551 -0.0330 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9386 0.9756 0.9159 0.9551 -0.0227 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9525 0.9756 0.9206 0.9551 -0.0319 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.952 0.9756 0.9214 0.9551 -0.0306 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9516 0.9756 0.9215 0.9551 -0.0301 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C
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Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9516 0.9756 0.9216 0.9551 -0.0300 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9527 0.9756 0.9227 0.9551 -0.0300 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.928 0.9737 0.8980 0.9536 -0.0300 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9453 0.9737 0.9129 0.9536 -0.0324 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9453 0.9737 0.9129 0.9536 -0.0324 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9459 0.9737 0.9133 0.9536 -0.0326 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9372 0.9737 0.9146 0.9536 -0.0226 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9508 0.9737 0.9192 0.9536 -0.0316 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9504 0.9737 0.9201 0.9536 -0.0303 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.95 0.9737 0.9203 0.9536 -0.0297 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9499 0.9737 0.9203 0.9536 -0.0296 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9511 0.9737 0.9215 0.9536 -0.0296 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C
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636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9297 0.9716 0.9002 0.9512 -0.0295 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9431 0.9716 0.9104 0.9512 -0.0327 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9431 0.9716 0.9104 0.9512 -0.0327 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9438 0.9716 0.9108 0.9512 -0.0330 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9367 0.9716 0.9136 0.9512 -0.0231 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9486 0.9716 0.9168 0.9512 -0.0318 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9313 0.9716 0.9173 0.9512 -0.0140 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9483 0.9716 0.9178 0.9512 -0.0305 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9479 0.9716 0.9180 0.9512 -0.0299 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9479 0.9716 0.9181 0.9512 -0.0298 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9301 0.9726 0.9004 0.9521 -0.0297 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9441 0.9726 0.9114 0.9521 -0.0327 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9441 0.9726 0.9114 0.9521 -0.0327 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C
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636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9448 0.9726 0.9118 0.9521 -0.0330 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9375 0.9726 0.9144 0.9521 -0.0231 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9496 0.9726 0.9177 0.9521 -0.0319 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9325 0.9726 0.9183 0.9521 -0.0142 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9493 0.9726 0.9188 0.9521 -0.0305 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9489 0.9726 0.9190 0.9521 -0.0299 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9488 0.9726 0.9190 0.9521 -0.0298 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9295 0.972 0.8998 0.9516 -0.0297 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9436 0.972 0.9108 0.9516 -0.0328 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9436 0.972 0.9108 0.9516 -0.0328 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9442 0.972 0.9112 0.9516 -0.0330 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9369 0.972 0.9138 0.9516 -0.0231 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C
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636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.949 0.972 0.9171 0.9516 -0.0319 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9319 0.972 0.9177 0.9516 -0.0142 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9487 0.972 0.9182 0.9516 -0.0305 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9483 0.972 0.9184 0.9516 -0.0299 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9483 0.972 0.9184 0.9516 -0.0299 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9287 0.9726 0.8987 0.9521 -0.0300 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.944 0.9726 0.9113 0.9521 -0.0327 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.944 0.9726 0.9113 0.9521 -0.0327 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9447 0.9726 0.9116 0.9521 -0.0331 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9369 0.9726 0.9139 0.9521 -0.0230 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9496 0.9726 0.9176 0.9521 -0.0320 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9492 0.9726 0.9186 0.9521 -0.0306 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C
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636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9488 0.9726 0.9188 0.9521 -0.0300 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9487 0.9726 0.9188 0.9521 -0.0299 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9336 0.9726 0.9195 0.9521 -0.0141 C2-Wash-9160


WASHBRN5     161 - WATERLOOS5   161 1
WASHBRN5     161 - WASHBRN8    69.0 1
HAZL S 5     161 - WASHBRN5     161 1
DYSART 5     161 - WASHBRN5     161 1
DR NE  5     161 - WASHBRN5     161 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9278 0.9738 0.8975 0.9533 -0.0303 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9452 0.9738 0.9125 0.9533 -0.0327 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9452 0.9738 0.9125 0.9533 -0.0327 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9459 0.9738 0.9128 0.9533 -0.0331 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9374 0.9738 0.9145 0.9533 -0.0229 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9508 0.9738 0.9188 0.9533 -0.0320 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9503 0.9738 0.9196 0.9533 -0.0307 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9499 0.9738 0.9198 0.9533 -0.0301 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C
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636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9499 0.9738 0.9199 0.9533 -0.0300 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.951 0.9738 0.9210 0.9533 -0.0300 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9099 0.9617 0.8784 0.9413 -0.0315 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9333 0.9617 0.9010 0.9413 -0.0323 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9333 0.9617 0.9010 0.9413 -0.0323 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9233 0.9617 0.9012 0.9413 -0.0221 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9339 0.9617 0.9013 0.9413 -0.0326 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9389 0.9617 0.9072 0.9413 -0.0317 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9382 0.9617 0.9076 0.9413 -0.0306 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9377 0.9617 0.9078 0.9413 -0.0299 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9377 0.9617 0.9078 0.9413 -0.0299 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9388 0.9617 0.9089 0.9413 -0.0299 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C
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636268 DEWAR  8 69.0 635 0.9300 1.0500 0.8995 0.9533 0.8676 0.9326 -0.0319 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9248 0.9533 0.8922 0.9326 -0.0326 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9248 0.9533 0.8922 0.9326 -0.0326 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9254 0.9533 0.8925 0.9326 -0.0329 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9152 0.9533 0.8936 0.9326 -0.0216 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9304 0.9533 0.8983 0.9326 -0.0321 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9296 0.9533 0.8986 0.9326 -0.0310 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9292 0.9533 0.8988 0.9326 -0.0304 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9291 0.9533 0.8988 0.9326 -0.0303 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9303 0.9533 0.8999 0.9326 -0.0304 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8862 0.9407 0.8537 0.9197 -0.0325 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9118 0.9407 0.8787 0.9197 -0.0331 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9118 0.9407 0.8787 0.9197 -0.0331 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9125 0.9407 0.8791 0.9197 -0.0334 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C
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636269 JESUP  8 69.0 635 0.9300 1.0500 0.9021 0.9407 0.8801 0.9197 -0.0220 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9175 0.9407 0.8850 0.9197 -0.0325 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9167 0.9407 0.8853 0.9197 -0.0314 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9163 0.9407 0.8854 0.9197 -0.0309 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9162 0.9407 0.8855 0.9197 -0.0307 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9174 0.9407 0.8866 0.9197 -0.0308 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9063 0.954 0.8758 0.9353 -0.0305 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9284 0.954 0.9000 0.9353 -0.0284 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9284 0.954 0.9000 0.9353 -0.0284 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.929 0.954 0.9003 0.9353 -0.0287 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9315 0.954 0.9041 0.9353 -0.0274 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.932 0.954 0.9041 0.9353 -0.0279 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C
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636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9315 0.954 0.9042 0.9353 -0.0273 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9334 0.954 0.9049 0.9353 -0.0285 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9321 0.954 0.9050 0.9353 -0.0271 C2-Butler-9920


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1 C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9326 0.954 0.9051 0.9353 -0.0275 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9043 0.9568 0.8723 0.9365 -0.0320 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9291 0.9568 0.8975 0.9365 -0.0316 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9291 0.9568 0.8975 0.9365 -0.0316 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9298 0.9568 0.8979 0.9365 -0.0319 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9336 0.9568 0.9033 0.9365 -0.0303 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9234 0.9568 0.9033 0.9365 -0.0201 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9332 0.9568 0.9034 0.9365 -0.0298 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9346 0.9568 0.9034 0.9365 -0.0312 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C
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636281 DENVER 8 69.0 635 0.9300 1.0500 0.9331 0.9568 0.9035 0.9365 -0.0296 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9342 0.9568 0.9045 0.9365 -0.0297 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.8998 0.9504 0.8684 0.9308 -0.0314 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9233 0.9504 0.8929 0.9308 -0.0304 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9233 0.9504 0.8929 0.9308 -0.0304 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.924 0.9504 0.8932 0.9308 -0.0308 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9276 0.9504 0.8981 0.9308 -0.0295 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9271 0.9504 0.8982 0.9308 -0.0289 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9271 0.9504 0.8983 0.9308 -0.0288 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9287 0.9504 0.8984 0.9308 -0.0303 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9282 0.9504 0.8993 0.9308 -0.0289 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9282 0.9504 0.8993 0.9308 -0.0289 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9209 0.9648 0.8923 0.9475 -0.0286 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C
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636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9405 0.9648 0.9144 0.9475 -0.0261 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9405 0.9648 0.9144 0.9475 -0.0261 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9412 0.9648 0.9147 0.9475 -0.0265 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9438 0.9648 0.9177 0.9475 -0.0261 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9433 0.9648 0.9178 0.9475 -0.0255 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9432 0.9648 0.9178 0.9475 -0.0254 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9437 0.9648 0.9179 0.9475 -0.0258 C2-Butler-9920


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9426 0.9648 0.9185 0.9475 -0.0241 C2-Frnkl-9210


FRANKLN5     161 - WALL LK5     161 1
FRANKLN5     161 - BUTLER 5     161 1
FRANKLN5     161 - HAMPTONTAP5  161 1
NUTHTCH5     161 - FRANKLN5     161 1 C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9423 0.9648 0.9186 0.9475 -0.0237 C2-Frnkl-9910


FRANKLN5     161 - WALL LK5     161 1
FRANKLN5     161 - BUTLER 5     161 1
FRANKLN5     161 - HAMPTONTAP5  161 1
NUTHTCH5     161 - FRANKLN5     161 1
HAMPTON5     161 - HAMPTON8    69.0 1
HAMPTON5     161 - HAMPTONTAP5  161 1 C


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.942 0.9777 0.9182 0.9635 -0.0238 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9502 0.9809 0.9278 0.9672 -0.0224 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


636307 GREENTP8 69.0 635 0.9300 1.0500 0.9451 0.9792 0.9223 0.9658 -0.0228 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C
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636600 SB 39  3 345.0 635 0.9400 1.0500 0.9783 1.0115 0.9302 0.9838 -0.0481 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636605 MECCORD3 345.0 635 0.9400 1.0500 0.973 1.0061 0.9248 0.9788 -0.0482 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636610 SUB 91 3 345.0 635 0.9400 1.0500 0.9722 1.007 0.9257 0.9797 -0.0465 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636611 SB 91  5 161.0 635 0.9300 1.0500 0.9729 1.0067 0.9262 0.9786 -0.0467 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636615 SB 56  3 345.0 635 0.9400 1.0500 0.9713 1.0069 0.9270 0.9796 -0.0443 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636620 WALCOTT3 345.0 635 0.9400 1.0500 0.9714 1.0067 0.9285 0.9795 -0.0429 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636625 IPSCO  3 345.0 635 0.9400 1.0500 0.9698 1.0052 0.9268 0.9780 -0.0430 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636635 OAKGROV3 345.0 635 0.9400 1.0500 0.9825 1.0175 0.9349 0.9898 -0.0476 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636650 SB  A 5 161.0 635 0.9300 1.0500 0.9746 1.0082 0.9257 0.9778 -0.0489 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636656 SB 47  5 161.0 635 0.9500 1.0500 0.9793 1.0125 0.9306 0.9839 -0.0487 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636657 SB 48  5 161.0 635 0.9300 1.0500 0.9775 1.0109 0.9287 0.9816 -0.0488 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636661 SB 31  5 161.0 635 0.9300 1.0500 0.9783 1.0113 0.9299 0.9835 -0.0484 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636665 SB 17  5 161.0 635 0.9300 1.0500 0.9767 1.0093 0.9287 0.9822 -0.0480 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636667 SB 49  5 161.0 635 0.9300 1.0500 0.9761 1.0087 0.9284 0.9817 -0.0477 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636677 SB 53  5 161.0 635 0.9500 1.0500 0.9789 1.0116 0.9337 0.9841 -0.0452 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636680 SB 78  5 161.0 635 0.9300 1.0500 0.9732 1.0062 0.9273 0.9781 -0.0459 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636681 58TAP 5 161.0 635 0.9300 1.0500 0.9724 1.0056 0.9260 0.9772 -0.0464 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C
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636682 SB 58  5 161.0 635 0.9300 1.0500 0.9712 1.0044 0.9247 0.9760 -0.0465 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636683 SB 76  5 161.0 635 0.9300 1.0500 0.9713 1.0045 0.9248 0.9761 -0.0465 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636685 SB 74  5 161.0 635 0.9300 1.0500 0.9724 1.0055 0.9258 0.9771 -0.0466 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636686 SUB 77 5 161.0 635 0.9300 1.0500 0.9721 1.0056 0.9255 0.9772 -0.0466 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636687 SBHYC5 161.0 635 0.9300 1.0500 0.9726 1.0063 0.9260 0.9781 -0.0466 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636690 UTICA R5 161.0 635 0.9300 1.0500 0.9728 1.006 0.9258 0.9773 -0.0470 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636691 SB 71  5 161.0 635 0.9300 1.0500 0.9725 1.006 0.9252 0.9770 -0.0473 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636692 SB 70  5 161.0 635 0.9300 1.0500 0.9739 1.0077 0.9252 0.9774 -0.0487 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


636693 SB 88  5 161.0 635 0.9300 1.0500 0.9734 1.0072 0.9248 0.9771 -0.0486 C2-LOUISA-924


LOUISA 3     345 - SUB T  3     345 1
HILLS  3     345 - SUB T  3     345 1
OAKGROV3     345 - LOUISA 3     345 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9281 0.9717 0.9003 0.9530 -0.0278 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9438 0.9717 0.9134 0.9530 -0.0304 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9438 0.9717 0.9134 0.9530 -0.0304 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9445 0.9717 0.9137 0.9530 -0.0308 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9385 0.9717 0.9176 0.9530 -0.0209 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9494 0.9717 0.9196 0.9530 -0.0298 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9488 0.9717 0.9203 0.9530 -0.0285 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C
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638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9484 0.9717 0.9205 0.9530 -0.0279 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9484 0.9717 0.9205 0.9530 -0.0279 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9495 0.9717 0.9216 0.9530 -0.0279 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9223 0.9699 0.8924 0.9504 -0.0299 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9416 0.9699 0.9100 0.9504 -0.0316 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9416 0.9699 0.9100 0.9504 -0.0316 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9423 0.9699 0.9104 0.9504 -0.0319 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9332 0.9699 0.9112 0.9504 -0.0220 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9473 0.9699 0.9164 0.9504 -0.0309 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9467 0.9699 0.9170 0.9504 -0.0297 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9463 0.9699 0.9172 0.9504 -0.0291 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9462 0.9699 0.9172 0.9504 -0.0290 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C
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638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9474 0.9699 0.9184 0.9504 -0.0290 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9206 0.9683 0.8904 0.9485 -0.0302 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9399 0.9683 0.9081 0.9485 -0.0318 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9399 0.9683 0.9081 0.9485 -0.0318 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9406 0.9683 0.9084 0.9485 -0.0322 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9312 0.9683 0.9090 0.9485 -0.0222 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9456 0.9683 0.9144 0.9485 -0.0312 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.945 0.9683 0.9151 0.9485 -0.0299 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9446 0.9683 0.9152 0.9485 -0.0294 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9445 0.9683 0.9153 0.9485 -0.0292 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9457 0.9683 0.9164 0.9485 -0.0293 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9204 0.9682 0.8903 0.9484 -0.0301 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9398 0.9682 0.9079 0.9484 -0.0319 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C
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638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9398 0.9682 0.9079 0.9484 -0.0319 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9404 0.9682 0.9082 0.9484 -0.0322 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.931 0.9682 0.9088 0.9484 -0.0222 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9454 0.9682 0.9142 0.9484 -0.0312 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9448 0.9682 0.9149 0.9484 -0.0299 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9444 0.9682 0.9151 0.9484 -0.0293 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9444 0.9682 0.9151 0.9484 -0.0293 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9455 0.9682 0.9163 0.9484 -0.0292 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9195 0.9674 0.8892 0.9474 -0.0303 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9389 0.9674 0.9068 0.9474 -0.0321 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9389 0.9674 0.9068 0.9474 -0.0321 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9395 0.9674 0.9072 0.9474 -0.0323 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9299 0.9674 0.9075 0.9474 -0.0224 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C
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638035 GREENHL8 69.0 635 0.9300 1.0500 0.9445 0.9674 0.9132 0.9474 -0.0313 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.944 0.9674 0.9138 0.9474 -0.0302 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9436 0.9674 0.9140 0.9474 -0.0296 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9435 0.9674 0.9141 0.9474 -0.0294 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9447 0.9674 0.9152 0.9474 -0.0295 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.917 0.9658 0.8864 0.9458 -0.0306 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9373 0.9658 0.9052 0.9458 -0.0321 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9373 0.9658 0.9052 0.9458 -0.0321 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9278 0.9658 0.9054 0.9458 -0.0224 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.938 0.9658 0.9056 0.9458 -0.0324 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.943 0.9658 0.9116 0.9458 -0.0314 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9424 0.9658 0.9122 0.9458 -0.0302 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C
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638036 STRTR P8 69.0 635 0.9300 1.0500 0.942 0.9658 0.9124 0.9458 -0.0296 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9419 0.9658 0.9124 0.9458 -0.0295 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9431 0.9658 0.9136 0.9458 -0.0295 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9172 0.966 0.8866 0.9460 -0.0306 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9375 0.966 0.9054 0.9460 -0.0321 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9375 0.966 0.9054 0.9460 -0.0321 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.928 0.966 0.9056 0.9460 -0.0224 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9381 0.966 0.9057 0.9460 -0.0324 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9431 0.966 0.9118 0.9460 -0.0313 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9425 0.966 0.9124 0.9460 -0.0301 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9421 0.966 0.9125 0.9460 -0.0296 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9421 0.966 0.9126 0.9460 -0.0295 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C
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638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9432 0.966 0.9137 0.9460 -0.0295 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9255 0.9719 0.8954 0.9518 -0.0301 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9435 0.9719 0.9112 0.9518 -0.0323 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9435 0.9719 0.9112 0.9518 -0.0323 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9441 0.9719 0.9115 0.9518 -0.0326 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9352 0.9719 0.9126 0.9518 -0.0226 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.949 0.9719 0.9175 0.9518 -0.0315 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9486 0.9719 0.9183 0.9518 -0.0303 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9481 0.9719 0.9185 0.9518 -0.0296 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9481 0.9719 0.9185 0.9518 -0.0296 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9492 0.9719 0.9197 0.9518 -0.0295 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9308 0.9719 0.9034 0.9532 -0.0274 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9444 0.9719 0.9138 0.9532 -0.0306 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9444 0.9719 0.9138 0.9532 -0.0306 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9451 0.9719 0.9142 0.9532 -0.0309 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9398 0.9719 0.9187 0.9532 -0.0211 C2-BlkHk-9100


BLKHAWK5     161 - MIDPORT5     161 1
BLKHAWK5     161 - DRFNDRY5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
BLKHAWK5     161 - BREMER CO5   161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1
HAZLTON5     161 - BLKHAWK5     161 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9498 0.9719 0.9199 0.9532 -0.0299 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9495 0.9719 0.9210 0.9532 -0.0285 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9491 0.9719 0.9212 0.9532 -0.0279 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9491 0.9719 0.9212 0.9532 -0.0279 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9502 0.9719 0.9224 0.9532 -0.0278 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8993 0.9481 0.8683 0.9290 -0.0310 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9219 0.9481 0.8928 0.9290 -0.0291 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9219 0.9481 0.8928 0.9290 -0.0291 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9225 0.9481 0.8931 0.9290 -0.0294 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9257 0.9481 0.8972 0.9290 -0.0285 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9253 0.9481 0.8973 0.9290 -0.0280 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9252 0.9481 0.8973 0.9290 -0.0279 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9271 0.9481 0.8979 0.9290 -0.0292 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9263 0.9481 0.8983 0.9290 -0.0280 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9263 0.9481 0.8983 0.9290 -0.0280 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8961 0.9456 0.8648 0.9263 -0.0313 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9192 0.9456 0.8896 0.9263 -0.0296 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9192 0.9456 0.8896 0.9263 -0.0296 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9198 0.9456 0.8900 0.9263 -0.0298 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9231 0.9456 0.8942 0.9263 -0.0289 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9226 0.9456 0.8943 0.9263 -0.0283 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9226 0.9456 0.8943 0.9263 -0.0283 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C







Vcont Vbase Vcont Vbase Delta Contingency Label


Table D-8: 2015 SUOP MEC Category C Voltage Violations


Bus Area Vlow Vhi Contingency Type
Benchmark Case Study Case


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9244 0.9456 0.8948 0.9263 -0.0296 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9237 0.9456 0.8953 0.9263 -0.0284 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9237 0.9456 0.8953 0.9263 -0.0284 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8945 0.9446 0.8630 0.9251 -0.0315 C2-BlkHk-9120


UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1
BLKHAWK5     161 - UNIONTP5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
BLKHAWK5     161 - BLKHWK 8    69.0 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.918 0.9446 0.8880 0.9251 -0.0300 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.918 0.9446 0.8880 0.9251 -0.0300 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9186 0.9446 0.8884 0.9251 -0.0302 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9219 0.9446 0.8928 0.9251 -0.0291 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9215 0.9446 0.8929 0.9251 -0.0286 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9214 0.9446 0.8929 0.9251 -0.0285 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9232 0.9446 0.8933 0.9251 -0.0299 C2-HILLS-934


MNTZUMA3     345 - HILLS  3     345 1
HILLS  3     345 - SUB 92 3     345 1
SUB 92 3     345 - LOUISA 3     345 1
WALCOTT3     345 - SUB 92 3     345 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9225 0.9446 0.8939 0.9251 -0.0286 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9225 0.9446 0.8939 0.9251 -0.0286 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 C







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


631071 SCRANTN5     161 631072 GU CTR 5     161  1 112 121.5 108.5 141.4 126.2 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


CIPCO-C 0.00402 0.00584 0.00458 0.03181 0.00444 0.00476 0.00533 0.00340 0.00875 0.00486 0.00343 0.36284 -0.00477 0.00294 0.00632 -0.00614 0.00348 0.02002 -0.00614 0.00985 -0.00280 0.00173 0.00915 0.00253 0.00378 J092, J092-Outlet-1
J092,  J092-
Outlet-1


631071 SCRANTN5     161 631072 GU CTR 5     161  1 112 88.7 79.2 112.6 100.5 CIPC-12


GR JCT 5     161 - KARMA 5      161 1
M-TOWN_W5    161 - STRY_CO5     161 1


CIPCO-C 0.00032 0.00436 0.00233 0.07045 0.00612 0.00232 0.00132 -0.00022 0.00785 0.00044 0.00166 0.42415 -0.00286 0.00099 0.00032 -0.00285 -0.00027 0.02028 -0.00285 0.00642 0.00286 0.00084 0.00339 0.00076 0.00039 J092, J092-Outlet-1
J092,  J092-
Outlet-1


631071 SCRANTN5     161 631072 GU CTR 5     161  1 112 88.4 78.9 112.2 100.2 CIPC-11


GR JCT 5     161 - KARMA 5      161 1
TIMBRCK5     161 - M-TOWN_W5    161 1


CIPCO-C 0.00032 0.00436 0.00233 0.07045 0.00612 0.00232 0.00132 -0.00022 0.00785 0.00044 0.00166 0.42415 -0.00286 0.00099 0.00032 -0.00285 -0.00027 0.02028 -0.00285 0.00642 0.00286 0.00084 0.00339 0.00076 0.00039 J092, J092-Outlet-1
J092,  J092-
Outlet-1


GIP With 
Impact-5


Table D-9: 2015 SUOP CIPCO Category C Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>20%


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


MW>20%*Rating


GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-6 GIP With Impact







Vcont Vbase Vcont Vbase


Table D-10: 2015 SUOP CIPCO Category C Voltage Violations


Contingency TypeContingency Label
None


Benchmark Case Study Case
DeltaBus Area Vlow Vhi







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR
None


GIP With 
Impact-5


Table D-11: 2015 SUOP MPW Category C Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>20%


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


MW>20%*Rating


GIP With 
Impact-4


Pre 
Loading 
(MVA)


Pre 
Loading 
(%)


Post 
Loading 
(MVA)


Post 
Loading 
(%)


GIP With 
Impact-6


GIP With 
Impact







Vcont Vbase Vcont Vbase


Table D-12: 2015 SUOP MPW Category C Voltage Violations


Contingency TypeContingency Label
None


Benchmark Case Study Case
DeltaBus Area Vlow Vhi
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D.3 2015 Summer Peak Contingency Violations 


Table D-13: 2015 SUPK System Intact Thermal Violations 


Table D-14: 2015 SUPK System Intact Voltage Violations 


Table D-15: 2015 SUPK Category B Thermal Violations 


Table D-16: 2015 SUPK Category B Voltage Violations 


Table D-17: 2015 SUPK MEC Category C Thermal Violations 


Table D-18: 2015 SUPK MEC Category C Voltage Violations 


Table D-19: 2015 SUPK CIPCO Category C Thermal Violations 


Table D-20: 2015 SUPK CIPCO Category C Voltage Violations 


Table D-21: 2015 SUPK MPW Category C Thermal Violations 


Table D-22: 2015 SUPK MPW Category C Voltage Violations 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 64.2 91.2 70.6 100.3 **      Base Case      ** Base Case A 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


Table D-13: 2015 SUPK System Intact Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Pre 
Loading 
(MVA)


Pre 
Loading 
(%)


Post 
Loading 
(MVA)


Post 
Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label Contingency Type


DF>Cutoff


Monitored Element Rating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase Contingency


None


Type


Table D-14: 2015 SUPK System Intact Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 68.1 96.7 75.0 106.6


603030 MINVALY7     115 603177 
MAYNARD7     115 1


MINVALY7     115 - MAYNARD7     115 1
B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


Table D-15: 2015 SUPK Category B Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label Contingency Type


DF>Cutoff


Monitored Element Rating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase Contingency Type


None


Table D-16: 2015 SUPK Category B Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


None


Table D-17: 2015 SUPK MEC Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label Contingency Type


DF>20%


Monitored Element Rating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase Contingency


None


Type


Table D-18: 2015 SUPK MEC Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058
Outlet 
Cont.


Outlet 
Mon. Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


None


Table D-19: 2015 SUPK CIPCO Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Pre 
Loading 
(MVA)


Pre 
Loading 
(%)


Post 
Loading 
(MVA)


Post 
Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label Contingency Type


DF>20%


Monitored Element Rating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase Contingency Type
None


Table D-20: 2015 SUPK CIPCO Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


None


Table D-21: 2015 SUPK MPW Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating
Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label Contingency Type


DF>20%


Monitored Element Rating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase Contingency Type
None


Table D-22: 2015 SUPK MPW Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi
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D.4 Mitigation Testing for Voltage Violations in 2015 
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Table D-23: 2015 SUOP Worst Voltage Violation Testing Results 


Benchmark 


Case 


Orig. Study 


Case 


Selected 


Mitigation 


Plan 


Bus Area Vlow Vhi Vcont Vcont Delta Vcont Delta Contingency Type 


601002 ADAMS  3 345.0 600 0.9000 1.0500 0.9368 0.8458 -0.0910 0.9455 0.0087 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


601003 PR ISLD3 345.0 600 0.9890 1.0500 1.0050 0.9716 -0.0334 0.9940 -0.0110 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


601028 EAU CL 3 345.0 600 0.9000 1.0500 0.9166 0.8743 -0.0423 0.9380 0.0214 


ATC_B2_L-GDP181                                    


ST LAKE      345 - GARDR PK     345 1 B 


601039 NROC 3 345.0 600 0.9000 1.0500 0.9880 0.8959 -0.0921 0.9576 -0.0304 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


601044 BRIGGS RD 3 345.0 600 0.9500 1.0500 0.9967 0.9454 -0.0513 0.9543 -0.0424 Base Case A 


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.9836 0.7471 -0.2365 0.8716 -0.1120 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


608614 98L TAP4 230.0 608 1.0000 1.0500 1.0088 0.9943 -0.0145 1.0287 0.0199 Base Case A 


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9393 0.8566 -0.0827 0.9674 0.0281 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


608615 ARROWHD4 230.0 608 1.0000 1.0500 1.0089 0.9942 -0.0147 1.0290 0.0201 Base Case A 


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9388 0.8553 -0.0835 0.9671 0.0283 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


608616 HILLTOP4 230.0 608 1.0000 1.0500 1.0085 0.9943 -0.0142 1.0278 0.0193 Base Case A 


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9393 0.8563 -0.0830 0.9671 0.0278 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


613060 BYRON  3 345.0 600 0.9000 1.0500 0.9817 0.8847 -0.0970 0.9584 -0.0233 ATC_B2_8E5                                              B 
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Benchmark 


Case 


Orig. Study 


Case 


Selected 


Mitigation 


Plan 


Bus Area Vlow Vhi Vcont Vcont Delta Vcont Delta Contingency Type 


EAU CL 3     345 - ARP 345      345 1 


615306 GRE-PL VLLY3 345.0 600 0.9000 1.0500 0.9657 0.8745 -0.0912 0.9591 -0.0066 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 1.0105 0.9989 -0.0116 1.0212 0.0107 Base Case A 


615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9733 0.9160 -0.0573 0.9878 0.0145 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9057 0.8037 -0.1020 0.9131 0.0074 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9183 0.8183 -0.1000 0.9255 0.0072 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


631141 ROCK CK3 345.0 627 0.9300 1.0500 0.9652 0.8537 -0.1115 0.9497 -0.0155 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9532 0.8511 -0.1021 0.9469 -0.0063 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


631144 MITCHLCO3 345.0 627 0.9300 1.0500 0.9291 0.8341 -0.0950 0.9406 0.0115 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


631148 MORGANV3 345.0 627 0.9300 1.0500 0.9626 0.8600 -0.1026 0.9521 -0.0105 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


635730 MNTZUMA3 345.0 635 0.9400 1.0500 0.9897 0.9188 -0.0709 0.9727 -0.0170 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636400 HILLS  3 345.0 635 0.9400 1.0500 0.9786 0.8764 -0.1022 0.9598 -0.0188 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636420 TIFFIN 3 345.0 635 0.9400 1.0500 0.9715 0.8688 -0.1027 0.9557 -0.0158 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case 


Orig. Study 


Case 


Selected 


Mitigation 


Plan 


Bus Area Vlow Vhi Vcont Vcont Delta Vcont Delta Contingency Type 


636600 SB 39  3 345.0 635 0.9400 1.0500 0.9764 0.8638 -0.1126 0.9575 -0.0189 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636605 MECCORD3 345.0 635 0.9400 1.0500 0.9688 0.8566 -0.1122 0.9508 -0.0180 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


636610 SUB 91 3 345.0 635 0.9400 1.0500 0.9713 0.8588 -0.1125 0.9591 -0.0122 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


636615 SB 56  3 345.0 635 0.9400 1.0500 0.9724 0.8603 -0.1121 0.9573 -0.0151 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636620 WALCOTT3 345.0 635 0.9400 1.0500 0.9727 0.8610 -0.1117 0.9566 -0.0161 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636625 IPSCO  3 345.0 635 0.9400 1.0500 0.9711 0.8591 -0.1120 0.9550 -0.0161 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636630 SUB 92 3 345.0 635 0.9400 1.0500 0.9809 0.8738 -0.1071 0.9624 -0.0185 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636635 OAKGROV3 345.0 635 0.9400 1.0500 0.9846 0.8731 -0.1115 0.9648 -0.0198 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636640 LOUISA 3 345.0 635 0.9400 1.0500 0.9941 0.8873 -0.1068 0.9745 -0.0196 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


636645 SUB T  3 345.0 635 0.9400 1.0500 0.9881 0.8867 -0.1014 0.9673 -0.0208 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


699448 AWHD PST 230.0 696 0.9000 1.1000 0.9210 0.8136 -0.1074 0.9377 0.0167 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 


699449 ARROWHD 345.0 696 0.9000 1.1000 0.9195 0.7900 -0.1295 0.9251 0.0056 


ATC_B2_8E5                                             


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case 


Orig. Study 


Case 


Selected 


Mitigation 


Plan 


Bus Area Vlow Vhi Vcont Vcont Delta Vcont Delta Contingency Type 


699450 ST LAKE 345.0 696 0.9000 1.1000 0.9076 0.7681 -0.1395 0.8982 -0.0094 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 


699451 STL IND 345.0 696 0.9000 1.1000 0.9076 0.7681 -0.1395 0.8982 -0.0094 


ATC_B2_8E5                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Table D-24: 2015 SUOP Remaining Category B Voltage Violations with Additional Shunt Capacitors Determined in Step 1 


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


602025 MONROCO5 161.0 600 0.9000 1.0500 0.9526 0.995 0.8903 1.0120 -0.0623 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0007 1.0259 0.9883 1.0277 -0.0124 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9421 0.9747 0.9231 0.9648 -0.0190 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9389 0.9747 0.9156 0.9648 -0.0233 HAZLTON3     345 - MITCHLCO3    345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9179 0.9632 0.8904 0.9503 -0.0275 HAZLTON3     345 - MITCHLCO3    345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9312 0.9632 0.9111 0.9503 -0.0201 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9414 0.9632 0.9194 0.9503 -0.0220 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.942 0.9632 0.9199 0.9503 -0.0221 BONDRNT3     345 - MNTZUMA3     345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9444 0.9632 0.9207 0.9503 -0.0237 MNTZUMA3     345 - HILLS  3     345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9472 0.9632 0.9290 0.9503 -0.0182 


B-GRMS-LHGH+RCTR                                      


GRIMES 3     345 - LEHIGH 3     345 1 B 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9407 0.9732 0.9215 0.9632 -0.0192 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.938 0.9732 0.9147 0.9632 -0.0233 HAZLTON3     345 - MITCHLCO3    345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9396 0.9722 0.9202 0.9621 -0.0194 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9375 0.9722 0.9142 0.9621 -0.0233 HAZLTON3     345 - MITCHLCO3    345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9516 0.9722 0.9329 0.9621 -0.0187 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9521 0.9722 0.9334 0.9621 -0.0187 BONDRNT3     345 - MNTZUMA3     345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9542 0.9722 0.9337 0.9621 -0.0205 MNTZUMA3     345 - HILLS  3     345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9658 0.9722 0.9389 0.9621 -0.0269 NROC 3      345.00 - BRIGGS RD 3 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9573 0.9722 0.9423 0.9621 -0.0150 


B-GRMS-LHGH+RCTR                                      


GRIMES 3     345 - LEHIGH 3     345 1 B 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9413 0.9738 0.9219 0.9639 -0.0194 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.941 0.9738 0.9185 0.9639 -0.0225 HAZLTON3     345 - MITCHLCO3    345 1 B 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9394 0.9719 0.9200 0.9617 -0.0194 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9369 0.9719 0.9134 0.9617 -0.0235 HAZLTON3     345 - MITCHLCO3    345 1 B 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9394 0.972 0.9200 0.9618 -0.0194 


ATC_B2_8E5                                                     


EAU CL 3     345 - ARP 345      345 1 B 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9371 0.972 0.9138 0.9618 -0.0233 HAZLTON3     345 - MITCHLCO3    345 1 B 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9394 0.972 0.9200 0.9617 -0.0194 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9368 0.972 0.9133 0.9617 -0.0235 HAZLTON3     345 - MITCHLCO3    345 1 B 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9404 0.9728 0.9206 0.9621 -0.0198 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9372 0.9728 0.9131 0.9621 -0.0241 HAZLTON3     345 - MITCHLCO3    345 1 B 


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9488 0.981 0.9296 0.9717 -0.0192 


ATC_B2_8E5                                                     


EAU CL 3     345 - ARP 345      345 1 B 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9342 0.9733 0.9086 0.9613 -0.0256 HAZLTON3     345 - MITCHLCO3    345 1 B 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9401 0.9733 0.9191 0.9613 -0.0210 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636215 


WATERLOO


S5 161.0 635 0.9300 1.0500 0.945 0.9773 0.9254 0.9673 -0.0196 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636215 


WATERLOO


S5 161.0 635 0.9300 1.0500 0.9454 0.9773 0.9230 0.9673 -0.0224 HAZLTON3     345 - MITCHLCO3    345 1 B 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9414 0.9738 0.9216 0.9632 -0.0198 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9391 0.9738 0.9153 0.9632 -0.0238 HAZLTON3     345 - MITCHLCO3    345 1 B 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9387 0.9779 0.9131 0.9661 -0.0256 HAZLTON3     345 - MITCHLCO3    345 1 B 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9449 0.9779 0.9242 0.9661 -0.0207 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9346 0.9738 0.9085 0.9618 -0.0261 HAZLTON3     345 - MITCHLCO3    345 1 B 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9422 0.9738 0.9219 0.9618 -0.0203 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9264 0.9742 0.8966 0.9585 -0.0298 HAZLTON3     345 - MITCHLCO3    345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9463 0.9742 0.9255 0.9585 -0.0208 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9519 0.9742 0.9272 0.9585 -0.0247 


B-SYCA-BOND-GDMEC-MNTZ                        


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9527 0.9742 0.9279 0.9585 -0.0248 BONDRNT3     345 - MNTZUMA3     345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.956 0.9742 0.9299 0.9585 -0.0261 MNTZUMA3     345 - HILLS  3     345 1 B 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9154 0.962 0.8913 0.9514 -0.0241 HAZLTON3     345 - MITCHLCO3    345 1 B 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9341 0.9762 0.9074 0.9637 -0.0267 HAZLTON3     345 - MITCHLCO3    345 1 B 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9432 0.9762 0.9223 0.9637 -0.0209 


ATC_B2_8E5                                                     


EAU CL 3     345 - ARP 345      345 1 B 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9337 0.9744 0.9076 0.9622 -0.0261 HAZLTON3     345 - MITCHLCO3    345 1 B 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9414 0.9744 0.9205 0.9622 -0.0209 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9328 0.9721 0.9070 0.9600 -0.0258 HAZLTON3     345 - MITCHLCO3    345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9389 0.9721 0.9178 0.9600 -0.0211 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9503 0.9721 0.9292 0.9600 -0.0211 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9509 0.9721 0.9297 0.9600 -0.0212 BONDRNT3     345 - MNTZUMA3     345 1 B 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9334 0.9731 0.9075 0.9610 -0.0259 HAZLTON3     345 - MITCHLCO3    345 1 B 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9399 0.9731 0.9188 0.9610 -0.0211 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9328 0.9725 0.9069 0.9604 -0.0259 HAZLTON3     345 - MITCHLCO3    345 1 B 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9393 0.9725 0.9182 0.9604 -0.0211 


ATC_B2_8E5                                                     


EAU CL 3     345 - ARP 345      345 1 B 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9507 0.9725 0.9295 0.9604 -0.0212 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9327 0.9731 0.9066 0.9609 -0.0261 HAZLTON3     345 - MITCHLCO3    345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9399 0.9731 0.9189 0.9609 -0.0210 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9512 0.9731 0.9299 0.9609 -0.0213 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.933 0.9744 0.9065 0.9620 -0.0265 HAZLTON3     345 - MITCHLCO3    345 1 B 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9413 0.9744 0.9203 0.9620 -0.0210 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9181 0.9624 0.8908 0.9497 -0.0273 HAZLTON3     345 - MITCHLCO3    345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9299 0.9624 0.9094 0.9497 -0.0205 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9405 0.9624 0.9186 0.9497 -0.0219 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9411 0.9624 0.9191 0.9497 -0.0220 BONDRNT3     345 - MNTZUMA3     345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9435 0.9624 0.9199 0.9497 -0.0236 MNTZUMA3     345 - HILLS  3     345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9562 0.9624 0.9268 0.9497 -0.0294 NROC 3      345.00 - BRIGGS RD 3 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9463 0.9624 0.9282 0.9497 -0.0181 


B-GRMS-LHGH+RCTR                                     


GRIMES 3     345 - LEHIGH 3     345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.908 0.9539 0.8802 0.9409 -0.0278 HAZLTON3     345 - MITCHLCO3    345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9215 0.9539 0.9011 0.9409 -0.0204 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9318 0.9539 0.9096 0.9409 -0.0222 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9325 0.9539 0.9100 0.9409 -0.0225 BONDRNT3     345 - MNTZUMA3     345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9348 0.9539 0.9109 0.9409 -0.0239 MNTZUMA3     345 - HILLS  3     345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9477 0.9539 0.9180 0.9409 -0.0297 NROC 3      345.00 - BRIGGS RD 3 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9377 0.9539 0.9193 0.9409 -0.0184 


B-GRMS-LHGH+RCTR                                      


GRIMES 3     345 - LEHIGH 3     345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8948 0.9414 0.8665 0.9282 -0.0283 HAZLTON3     345 - MITCHLCO3    345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9085 0.9414 0.8878 0.9282 -0.0207 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.919 0.9414 0.8964 0.9282 -0.0226 


B-SYCA-BOND-GDMEC-MNTZ                        


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9196 0.9414 0.8969 0.9282 -0.0227 BONDRNT3     345 - MNTZUMA3     345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.922 0.9414 0.8977 0.9282 -0.0243 MNTZUMA3     345 - HILLS  3     345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9351 0.9414 0.9050 0.9282 -0.0301 NROC 3      345.00 - BRIGGS RD 3 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.925 0.9414 0.9063 0.9282 -0.0187 


B-GRMS-LHGH+RCTR                                      


GRIMES 3     345 - LEHIGH 3     345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9045 0.9544 0.8776 0.9421 -0.0269 HAZLTON3     345 - MITCHLCO3    345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9266 0.9544 0.9111 0.9421 -0.0155 


ATC_B2_8E5                                                     


EAU CL 3     345 - ARP 345      345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9342 0.9544 0.9134 0.9421 -0.0208 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9348 0.9544 0.9137 0.9421 -0.0211 BONDRNT3     345 - MNTZUMA3     345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9371 0.9544 0.9151 0.9421 -0.0220 MNTZUMA3     345 - HILLS  3     345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.949 0.9544 0.9224 0.9421 -0.0266 NROC 3      345.00 - BRIGGS RD 3 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9097 0.9574 0.8818 0.9444 -0.0279 HAZLTON3     345 - MITCHLCO3    345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9264 0.9574 0.9071 0.9444 -0.0193 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9358 0.9574 0.9137 0.9444 -0.0221 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9365 0.9574 0.9141 0.9444 -0.0224 BONDRNT3     345 - MNTZUMA3     345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9388 0.9574 0.9152 0.9444 -0.0236 MNTZUMA3     345 - HILLS  3     345 1 B 







2015 Contingency Analysis Results 


 
 D-19 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9514 0.9574 0.9225 0.9444 -0.0289 NROC 3      345.00 - BRIGGS RD 3 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9415 0.9574 0.9231 0.9444 -0.0184 


B-GRMS-LHGH+RCTR                                      


GRIMES 3     345 - LEHIGH 3     345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.903 0.951 0.8754 0.9384 -0.0276 HAZLTON3     345 - MITCHLCO3    345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9209 0.951 0.9029 0.9384 -0.0180 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9298 0.951 0.9083 0.9384 -0.0215 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9305 0.951 0.9087 0.9384 -0.0218 BONDRNT3     345 - MNTZUMA3     345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9328 0.951 0.9098 0.9384 -0.0230 MNTZUMA3     345 - HILLS  3     345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9451 0.951 0.9170 0.9384 -0.0281 NROC 3      345.00 - BRIGGS RD 3 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9163 0.9652 0.8909 0.9539 -0.0254 HAZLTON3     345 - MITCHLCO3    345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9392 0.9652 0.9255 0.9539 -0.0137 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9459 0.9652 0.9265 0.9539 -0.0194 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9466 0.9652 0.9268 0.9539 -0.0198 BONDRNT3     345 - MNTZUMA3     345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9488 0.9652 0.9282 0.9539 -0.0206 MNTZUMA3     345 - HILLS  3     345 1 B 


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9351 0.9781 0.9135 0.9688 -0.0216 HAZLTON3     345 - MITCHLCO3    345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9372 0.9815 0.9146 0.9722 -0.0226 HAZLTON3     345 - MITCHLCO3    345 1 B 


636307 GREENTP8 69.0 635 0.9300 1.0500 0.9376 0.9796 0.9166 0.9709 -0.0210 HAZLTON3     345 - MITCHLCO3    345 1 B 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9349 0.9729 0.9094 0.9614 -0.0255 HAZLTON3     345 - MITCHLCO3    345 1 B 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9409 0.9729 0.9208 0.9614 -0.0201 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9301 0.9709 0.9039 0.9588 -0.0262 HAZLTON3     345 - MITCHLCO3    345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9383 0.9709 0.9177 0.9588 -0.0206 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9493 0.9709 0.9281 0.9588 -0.0212 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9499 0.9709 0.9286 0.9588 -0.0213 BONDRNT3     345 - MNTZUMA3     345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9522 0.9709 0.9293 0.9588 -0.0229 MNTZUMA3     345 - HILLS  3     345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.928 0.9692 0.9017 0.9571 -0.0263 HAZLTON3     345 - MITCHLCO3    345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9365 0.9692 0.9158 0.9571 -0.0207 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9475 0.9692 0.9262 0.9571 -0.0213 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9481 0.9692 0.9267 0.9571 -0.0214 BONDRNT3     345 - MNTZUMA3     345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9505 0.9692 0.9274 0.9571 -0.0231 MNTZUMA3     345 - HILLS  3     345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9279 0.9691 0.9015 0.9569 -0.0264 HAZLTON3     345 - MITCHLCO3    345 1 B 







2015 Contingency Analysis Results 


 
 D-21 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9363 0.9691 0.9156 0.9569 -0.0207 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9473 0.9691 0.9260 0.9569 -0.0213 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.948 0.9691 0.9266 0.9569 -0.0214 BONDRNT3     345 - MNTZUMA3     345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9503 0.9691 0.9272 0.9569 -0.0231 MNTZUMA3     345 - HILLS  3     345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9267 0.9682 0.9002 0.9560 -0.0265 HAZLTON3     345 - MITCHLCO3    345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9354 0.9682 0.9146 0.9560 -0.0208 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9464 0.9682 0.9250 0.9560 -0.0214 


B-SYCA-BOND-GDMEC-MNTZ                        


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9471 0.9682 0.9255 0.9560 -0.0216 BONDRNT3     345 - MNTZUMA3     345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9494 0.9682 0.9262 0.9560 -0.0232 MNTZUMA3     345 - HILLS  3     345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9247 0.9667 0.8981 0.9544 -0.0266 HAZLTON3     345 - MITCHLCO3    345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9339 0.9667 0.9130 0.9544 -0.0209 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9448 0.9667 0.9233 0.9544 -0.0215 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9455 0.9667 0.9239 0.9544 -0.0216 BONDRNT3     345 - MNTZUMA3     345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9478 0.9667 0.9245 0.9544 -0.0233 MNTZUMA3     345 - HILLS  3     345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9249 0.9669 0.8982 0.9545 -0.0267 HAZLTON3     345 - MITCHLCO3    345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.934 0.9669 0.9132 0.9545 -0.0208 


ATC_B2_8E5                                                     


EAU CL 3     345 - ARP 345      345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.945 0.9669 0.9235 0.9545 -0.0215 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9456 0.9669 0.9240 0.9545 -0.0216 BONDRNT3     345 - MNTZUMA3     345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.948 0.9669 0.9247 0.9545 -0.0233 MNTZUMA3     345 - HILLS  3     345 1 B 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9318 0.9726 0.9055 0.9605 -0.0263 HAZLTON3     345 - MITCHLCO3    345 1 B 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9396 0.9726 0.9188 0.9605 -0.0208 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9508 0.9726 0.9296 0.9605 -0.0212 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9405 0.9728 0.9205 0.9619 -0.0200 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9367 0.9728 0.9123 0.9619 -0.0244 HAZLTON3     345 - MITCHLCO3    345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8988 0.9485 0.8715 0.9361 -0.0273 HAZLTON3     345 - MITCHLCO3    345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.92 0.9485 0.9037 0.9361 -0.0163 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9279 0.9485 0.9068 0.9361 -0.0211 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9286 0.9485 0.9072 0.9361 -0.0214 BONDRNT3     345 - MNTZUMA3     345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9309 0.9485 0.9085 0.9361 -0.0224 MNTZUMA3     345 - HILLS  3     345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.943 0.9485 0.9158 0.9361 -0.0272 NROC 3      345.00 - BRIGGS RD 3 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8963 0.9461 0.8687 0.9335 -0.0276 HAZLTON3     345 - MITCHLCO3    345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9172 0.9461 0.9004 0.9335 -0.0168 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9253 0.9461 0.9039 0.9335 -0.0214 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.926 0.9461 0.9043 0.9335 -0.0217 BONDRNT3     345 - MNTZUMA3     345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9283 0.9461 0.9056 0.9335 -0.0227 MNTZUMA3     345 - HILLS  3     345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9405 0.9461 0.9130 0.9335 -0.0275 NROC 3      345.00 - BRIGGS RD 3 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8953 0.9451 0.8676 0.9324 -0.0277 HAZLTON3     345 - MITCHLCO3    345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9159 0.9451 0.8987 0.9324 -0.0172 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9242 0.9451 0.9026 0.9324 -0.0216 


B-SYCA-BOND-GDMEC-MNTZ                         


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9248 0.9451 0.9030 0.9324 -0.0218 BONDRNT3     345 - MNTZUMA3     345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9271 0.9451 0.9042 0.9324 -0.0229 MNTZUMA3     345 - HILLS  3     345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9395 0.9451 0.9117 0.9324 -0.0278 NROC 3      345.00 - BRIGGS RD 3 1 B 


699002 


COUNCIL 


CK 161.0 694 0.9000 1.1000 0.9471 0.9908 0.8984 1.0064 -0.0487 


ATC_B2_8E5                                                      


EAU CL 3     345 - ARP 345      345 1 B 
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Table D-25: 2015 SUOP Remaining Category C Voltage Violations with Additional Shunt Capacitors Determined in Step 1 


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9279 0.9747 0.9130 0.9648 -0.0149 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9494 0.9747 0.9262 0.9648 -0.0232 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9494 0.9747 0.9262 0.9648 -0.0232 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9498 0.9747 0.9265 0.9648 -0.0233 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9076 0.9632 0.8891 0.9503 -0.0185 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9368 0.9632 0.9099 0.9503 -0.0269 


C2-MNTZMA-1280                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9368 0.9632 0.9100 0.9503 -0.0268 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9373 0.9632 0.9102 0.9503 -0.0271 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9291 0.9632 0.9114 0.9503 -0.0177 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9415 0.9632 0.9189 0.9503 -0.0226 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9409 0.9632 0.9191 0.9503 -0.0218 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9409 0.9632 0.9191 0.9503 -0.0218 


C2-SYCAMOR-902                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9414 0.9632 0.9194 0.9503 -0.0220 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9421 0.9632 0.9202 0.9503 -0.0219 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9421 0.9632 0.9202 0.9503 -0.0219 


C2-GDMEC-902                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9401 0.9632 0.9206 0.9503 -0.0195 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9401 0.9632 0.9206 0.9503 -0.0195 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9449 0.9632 0.9257 0.9503 -0.0192 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9478 0.9732 0.9245 0.9632 -0.0233 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9478 0.9732 0.9246 0.9632 -0.0232 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9483 0.9732 0.9248 0.9632 -0.0235 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9427 0.9732 0.9279 0.9632 -0.0148 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9467 0.9722 0.9233 0.9621 -0.0234 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9467 0.9722 0.9234 0.9621 -0.0233 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9472 0.9722 0.9236 0.9621 -0.0236 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.943 0.9722 0.9282 0.9621 -0.0148 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9509 0.9722 0.9314 0.9621 -0.0195 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9511 0.9722 0.9326 0.9621 -0.0185 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9512 0.9722 0.9327 0.9621 -0.0185 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9516 0.9722 0.9329 0.9621 -0.0187 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


BONDRNT3     345 - MNTZUMA3     345 1 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9523 0.9722 0.9337 0.9621 -0.0186 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9523 0.9722 0.9337 0.9621 -0.0186 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9507 0.9722 0.9344 0.9621 -0.0163 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9507 0.9722 0.9344 0.9621 -0.0163 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9551 0.9722 0.9392 0.9621 -0.0159 


C5:LEHI-GRIM+PERY-BTRSW                           


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9485 0.9738 0.9255 0.9639 -0.0230 


C2-MNTZMA-1280                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9485 0.9738 0.9256 0.9639 -0.0229 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9489 0.9738 0.9258 0.9639 -0.0231 
C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


MNTZUMA3     345 - HILLS  3     345 1 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9464 0.9719 0.9229 0.9617 -0.0235 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9464 0.9719 0.9229 0.9617 -0.0235 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9469 0.9719 0.9232 0.9617 -0.0237 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9424 0.9719 0.9273 0.9617 -0.0151 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9465 0.972 0.9231 0.9618 -0.0234 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9465 0.972 0.9231 0.9618 -0.0234 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9469 0.972 0.9234 0.9618 -0.0235 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9427 0.972 0.9277 0.9618 -0.0150 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9464 0.972 0.9228 0.9617 -0.0236 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9464 0.972 0.9229 0.9617 -0.0235 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9469 0.972 0.9231 0.9617 -0.0238 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9426 0.972 0.9273 0.9617 -0.0153 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9471 0.9728 0.9229 0.9621 -0.0242 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9471 0.9728 0.9229 0.9621 -0.0242 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9475 0.9728 0.9232 0.9621 -0.0243 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9445 0.9728 0.9283 0.9621 -0.0162 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9291 0.9733 0.9139 0.9613 -0.0152 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9466 0.9733 0.9207 0.9613 -0.0259 


C2-MNTZMA-1280                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9466 0.9733 0.9208 0.9613 -0.0258 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.947 0.9733 0.9210 0.9613 -0.0260 
C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


MNTZUMA3     345 - HILLS  3     345 1 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.942 0.9733 0.9243 0.9613 -0.0177 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9512 0.9733 0.9294 0.9613 -0.0218 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636215 


WATERLOO


S5 161.0 635 0.9300 1.0500 0.952 0.9773 0.9290 0.9673 -0.0230 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636215 


WATERLOO


S5 161.0 635 0.9300 1.0500 0.952 0.9773 0.9290 0.9673 -0.0230 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636215 


WATERLOO


S5 161.0 635 0.9300 1.0500 0.9524 0.9773 0.9293 0.9673 -0.0231 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9481 0.9738 0.9242 0.9632 -0.0239 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9481 0.9738 0.9242 0.9632 -0.0239 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9486 0.9738 0.9245 0.9632 -0.0241 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9317 0.9779 0.9164 0.9661 -0.0153 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9514 0.9779 0.9257 0.9661 -0.0257 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9514 0.9779 0.9257 0.9661 -0.0257 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9518 0.9779 0.9260 0.9661 -0.0258 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9461 0.9779 0.9285 0.9661 -0.0176 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


HAZLTON5     161 - BLKHAWK5     161 1 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9478 0.9738 0.9220 0.9618 -0.0258 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9478 0.9738 0.9220 0.9618 -0.0258 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9483 0.9738 0.9223 0.9618 -0.0260 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9449 0.9738 0.9259 0.9618 -0.0190 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9477 0.9742 0.9188 0.9585 -0.0289 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9477 0.9742 0.9188 0.9585 -0.0289 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9484 0.9742 0.9191 0.9585 -0.0293 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9444 0.9742 0.9215 0.9585 -0.0229 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9444 0.9742 0.9215 0.9585 -0.0229 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9512 0.9742 0.9267 0.9585 -0.0245 


C2-SYCAMOR-901                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9513 0.9742 0.9268 0.9585 -0.0245 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9519 0.9742 0.9272 0.9585 -0.0247 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9526 0.9742 0.9279 0.9585 -0.0247 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9526 0.9742 0.9279 0.9585 -0.0247 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9508 0.9742 0.9280 0.9585 -0.0228 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9542 0.9742 0.9289 0.9585 -0.0253 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9411 0.962 0.9184 0.9514 -0.0227 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9411 0.962 0.9184 0.9514 -0.0227 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9415 0.962 0.9187 0.9514 -0.0228 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9446 0.962 0.9263 0.9514 -0.0183 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9446 0.962 0.9263 0.9514 -0.0183 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.926 0.9762 0.9093 0.9637 -0.0167 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9493 0.9762 0.9228 0.9637 -0.0265 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9493 0.9762 0.9228 0.9637 -0.0265 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9498 0.9762 0.9231 0.9637 -0.0267 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9428 0.9762 0.9245 0.9637 -0.0183 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9258 0.9744 0.9097 0.9622 -0.0161 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9477 0.9744 0.9216 0.9622 -0.0261 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9477 0.9744 0.9216 0.9622 -0.0261 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9481 0.9744 0.9219 0.9622 -0.0262 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9415 0.9744 0.9234 0.9622 -0.0181 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9275 0.9721 0.9121 0.9600 -0.0154 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9453 0.9721 0.9194 0.9600 -0.0259 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9453 0.9721 0.9194 0.9600 -0.0259 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9458 0.9721 0.9197 0.9600 -0.0261 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9406 0.9721 0.9227 0.9600 -0.0179 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9499 0.9721 0.9281 0.9600 -0.0218 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9498 0.9721 0.9289 0.9600 -0.0209 


C2-SYCAMOR-901                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9499 0.9721 0.9289 0.9600 -0.0210 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9503 0.9721 0.9292 0.9600 -0.0211 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9279 0.9731 0.9123 0.9610 -0.0156 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9463 0.9731 0.9203 0.9610 -0.0260 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9463 0.9731 0.9203 0.9610 -0.0260 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9468 0.9731 0.9206 0.9610 -0.0262 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9413 0.9731 0.9235 0.9610 -0.0178 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9509 0.9731 0.9290 0.9610 -0.0219 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9508 0.9731 0.9298 0.9610 -0.0210 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9508 0.9731 0.9298 0.9610 -0.0210 


C2-SYCAMOR-902                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9273 0.9725 0.9117 0.9604 -0.0156 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9457 0.9725 0.9197 0.9604 -0.0260 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9457 0.9725 0.9197 0.9604 -0.0260 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9462 0.9725 0.9200 0.9604 -0.0262 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9408 0.9725 0.9229 0.9604 -0.0179 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9504 0.9725 0.9284 0.9604 -0.0220 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9502 0.9725 0.9292 0.9604 -0.0210 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9503 0.9725 0.9293 0.9604 -0.0210 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9507 0.9725 0.9295 0.9604 -0.0212 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9265 0.9731 0.9106 0.9609 -0.0159 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9462 0.9731 0.9201 0.9609 -0.0261 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9462 0.9731 0.9201 0.9609 -0.0261 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9467 0.9731 0.9204 0.9609 -0.0263 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9409 0.9731 0.9229 0.9609 -0.0180 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9509 0.9731 0.9289 0.9609 -0.0220 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9507 0.9731 0.9296 0.9609 -0.0211 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9508 0.9731 0.9296 0.9609 -0.0212 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9512 0.9731 0.9299 0.9609 -0.0213 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9257 0.9744 0.9092 0.9620 -0.0165 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9475 0.9744 0.9211 0.9620 -0.0264 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9475 0.9744 0.9212 0.9620 -0.0263 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.948 0.9744 0.9214 0.9620 -0.0266 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9414 0.9744 0.9233 0.9620 -0.0181 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9522 0.9744 0.9300 0.9620 -0.0222 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9078 0.9624 0.8898 0.9497 -0.0180 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9358 0.9624 0.9090 0.9497 -0.0268 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9358 0.9624 0.9090 0.9497 -0.0268 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9276 0.9624 0.9093 0.9497 -0.0183 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9362 0.9624 0.9093 0.9497 -0.0269 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9405 0.9624 0.9180 0.9497 -0.0225 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.94 0.9624 0.9182 0.9497 -0.0218 


C2-SYCAMOR-901                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.94 0.9624 0.9183 0.9497 -0.0217 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9405 0.9624 0.9186 0.9497 -0.0219 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9412 0.9624 0.9194 0.9497 -0.0218 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9412 0.9624 0.9194 0.9497 -0.0218 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9391 0.9624 0.9197 0.9497 -0.0194 


C2-GRIMES-904                                                  


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9391 0.9624 0.9197 0.9497 -0.0194 


C5:FALW-GRIM+GRIM-LEHI                              


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9439 0.9624 0.9249 0.9497 -0.0190 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.8975 0.9539 0.8788 0.9409 -0.0187 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9272 0.9539 0.8999 0.9409 -0.0273 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9272 0.9539 0.9000 0.9409 -0.0272 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9276 0.9539 0.9002 0.9409 -0.0274 


C2-MNTZMA-1180                                              


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9194 0.9539 0.9014 0.9409 -0.0180 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9319 0.9539 0.9091 0.9409 -0.0228 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9313 0.9539 0.9092 0.9409 -0.0221 


C2-SYCAMOR-901                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9314 0.9539 0.9092 0.9409 -0.0222 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9318 0.9539 0.9096 0.9409 -0.0222 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9325 0.9539 0.9103 0.9409 -0.0222 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9325 0.9539 0.9103 0.9409 -0.0222 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9305 0.9539 0.9107 0.9409 -0.0198 


C2-GRIMES-904                                                  


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9305 0.9539 0.9107 0.9409 -0.0198 


C5:FALW-GRIM+GRIM-LEHI                              


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9353 0.9539 0.9160 0.9409 -0.0193 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8842 0.9414 0.8652 0.9282 -0.0190 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9143 0.9414 0.8866 0.9282 -0.0277 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9143 0.9414 0.8866 0.9282 -0.0277 


C2-MNTZMA-1280                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9148 0.9414 0.8869 0.9282 -0.0279 


C2-MNTZMA-1180                                              


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9063 0.9414 0.8881 0.9282 -0.0182 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9191 0.9414 0.8959 0.9282 -0.0232 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9185 0.9414 0.8960 0.9282 -0.0225 


C2-SYCAMOR-901                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9185 0.9414 0.8961 0.9282 -0.0224 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.919 0.9414 0.8964 0.9282 -0.0226 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9197 0.9414 0.8972 0.9282 -0.0225 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9197 0.9414 0.8972 0.9282 -0.0225 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9177 0.9414 0.8976 0.9282 -0.0201 


C2-GRIMES-904                                                  


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9177 0.9414 0.8976 0.9282 -0.0201 


C5:FALW-GRIM+GRIM-LEHI                              


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9226 0.9414 0.9029 0.9282 -0.0197 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9048 0.9544 0.8853 0.9421 -0.0195 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9306 0.9544 0.9049 0.9421 -0.0257 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9306 0.9544 0.9050 0.9421 -0.0256 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9311 0.9544 0.9052 0.9421 -0.0259 


C2-MNTZMA-1180                                              


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9336 0.9544 0.9130 0.9421 -0.0206 


C2-SYCAMOR-901                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


SYCA1XT9    13.8 -             1.00 1 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9337 0.9544 0.9130 0.9421 -0.0207 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9342 0.9544 0.9134 0.9421 -0.0208 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9351 0.9544 0.9139 0.9421 -0.0212 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9348 0.9544 0.9140 0.9421 -0.0208 


C2-GDMEC-901                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9348 0.9544 0.9140 0.9421 -0.0208 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.941 0.9544 0.9289 0.9421 -0.0121 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9024 0.9574 0.8830 0.9444 -0.0194 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9314 0.9574 0.9045 0.9444 -0.0269 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9314 0.9574 0.9045 0.9444 -0.0269 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9319 0.9574 0.9047 0.9444 -0.0272 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9273 0.9574 0.9105 0.9444 -0.0168 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9353 0.9574 0.9133 0.9444 -0.0220 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9353 0.9574 0.9134 0.9444 -0.0219 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9362 0.9574 0.9135 0.9444 -0.0227 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9358 0.9574 0.9137 0.9444 -0.0221 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


BONDRNT3     345 - MNTZUMA3     345 1 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9365 0.9574 0.9144 0.9444 -0.0221 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9365 0.9574 0.9144 0.9444 -0.0221 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9344 0.9574 0.9147 0.9444 -0.0197 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9344 0.9574 0.9147 0.9444 -0.0197 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9392 0.9574 0.9199 0.9444 -0.0193 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.898 0.951 0.8788 0.9384 -0.0192 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9257 0.951 0.8992 0.9384 -0.0265 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9257 0.951 0.8992 0.9384 -0.0265 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9262 0.951 0.8995 0.9384 -0.0267 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9293 0.951 0.9079 0.9384 -0.0214 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9293 0.951 0.9079 0.9384 -0.0214 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9298 0.951 0.9083 0.9384 -0.0215 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9303 0.951 0.9083 0.9384 -0.0220 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9305 0.951 0.9090 0.9384 -0.0215 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9305 0.951 0.9090 0.9384 -0.0215 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9283 0.951 0.9090 0.9384 -0.0193 


C2-GRIMES-904                                                  


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9283 0.951 0.9090 0.9384 -0.0193 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9274 0.951 0.9123 0.9384 -0.0151 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.933 0.951 0.9142 0.9384 -0.0188 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9196 0.9652 0.9011 0.9539 -0.0185 


C2-BlkHk-9120                                                    


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9427 0.9652 0.9185 0.9539 -0.0242 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9427 0.9652 0.9185 0.9539 -0.0242 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9432 0.9652 0.9188 0.9539 -0.0244 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9454 0.9652 0.9261 0.9539 -0.0193 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9455 0.9652 0.9261 0.9539 -0.0194 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9459 0.9652 0.9265 0.9539 -0.0194 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9466 0.9652 0.9271 0.9539 -0.0195 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9466 0.9652 0.9271 0.9539 -0.0195 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9469 0.9729 0.9217 0.9614 -0.0252 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9469 0.9729 0.9218 0.9614 -0.0251 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9474 0.9729 0.9220 0.9614 -0.0254 
C2-MNTZMA-1180                                              


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


MNTZUMA3     345 - HILLS  3     345 1 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.944 0.9729 0.9260 0.9614 -0.0180 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9201 0.9709 0.9041 0.9588 -0.0160 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9444 0.9709 0.9185 0.9588 -0.0259 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9444 0.9709 0.9185 0.9588 -0.0259 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9449 0.9709 0.9188 0.9588 -0.0261 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9381 0.9709 0.9197 0.9588 -0.0184 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9492 0.9709 0.9273 0.9588 -0.0219 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9488 0.9709 0.9278 0.9588 -0.0210 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9488 0.9709 0.9278 0.9588 -0.0210 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9493 0.9709 0.9281 0.9588 -0.0212 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


BONDRNT3     345 - MNTZUMA3     345 1 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.95 0.9709 0.9289 0.9588 -0.0211 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.95 0.9709 0.9289 0.9588 -0.0211 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9477 0.9709 0.9289 0.9588 -0.0188 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9477 0.9709 0.9289 0.9588 -0.0188 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9184 0.9692 0.9022 0.9571 -0.0162 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9426 0.9692 0.9165 0.9571 -0.0261 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9426 0.9692 0.9165 0.9571 -0.0261 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9431 0.9692 0.9168 0.9571 -0.0263 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.936 0.9692 0.9175 0.9571 -0.0185 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9474 0.9692 0.9254 0.9571 -0.0220 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.947 0.9692 0.9259 0.9571 -0.0211 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.947 0.9692 0.9259 0.9571 -0.0211 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9475 0.9692 0.9262 0.9571 -0.0213 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9482 0.9692 0.9270 0.9571 -0.0212 


C2-GDMEC-901                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9482 0.9692 0.9270 0.9571 -0.0212 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.946 0.9692 0.9271 0.9571 -0.0189 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.946 0.9692 0.9271 0.9571 -0.0189 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9183 0.9691 0.9020 0.9569 -0.0163 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9425 0.9691 0.9164 0.9569 -0.0261 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9425 0.9691 0.9164 0.9569 -0.0261 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.943 0.9691 0.9166 0.9569 -0.0264 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9359 0.9691 0.9173 0.9569 -0.0186 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9472 0.9691 0.9252 0.9569 -0.0220 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9468 0.9691 0.9257 0.9569 -0.0211 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9469 0.9691 0.9257 0.9569 -0.0212 


C2-SYCAMOR-902                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9473 0.9691 0.9260 0.9569 -0.0213 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9481 0.9691 0.9268 0.9569 -0.0213 


C2-GDMEC-901                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9481 0.9691 0.9268 0.9569 -0.0213 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9458 0.9691 0.9270 0.9569 -0.0188 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9458 0.9691 0.9270 0.9569 -0.0188 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9174 0.9682 0.9009 0.9560 -0.0165 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9416 0.9682 0.9153 0.9560 -0.0263 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9416 0.9682 0.9153 0.9560 -0.0263 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.942 0.9682 0.9156 0.9560 -0.0264 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9346 0.9682 0.9160 0.9560 -0.0186 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9463 0.9682 0.9242 0.9560 -0.0221 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9459 0.9682 0.9247 0.9560 -0.0212 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.946 0.9682 0.9247 0.9560 -0.0213 


C2-SYCAMOR-902                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9464 0.9682 0.9250 0.9560 -0.0214 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9471 0.9682 0.9258 0.9560 -0.0213 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9471 0.9682 0.9258 0.9560 -0.0213 


C2-GDMEC-902                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.945 0.9682 0.9260 0.9560 -0.0190 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.945 0.9682 0.9260 0.9560 -0.0190 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9149 0.9667 0.8981 0.9544 -0.0168 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.94 0.9667 0.9136 0.9544 -0.0264 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.94 0.9667 0.9137 0.9544 -0.0263 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9326 0.9667 0.9139 0.9544 -0.0187 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9405 0.9667 0.9139 0.9544 -0.0266 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9448 0.9667 0.9226 0.9544 -0.0222 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9443 0.9667 0.9230 0.9544 -0.0213 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9444 0.9667 0.9230 0.9544 -0.0214 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9448 0.9667 0.9233 0.9544 -0.0215 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9456 0.9667 0.9242 0.9544 -0.0214 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9456 0.9667 0.9242 0.9544 -0.0214 


C2-GDMEC-902                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9434 0.9667 0.9243 0.9544 -0.0191 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9434 0.9667 0.9243 0.9544 -0.0191 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9482 0.9667 0.9295 0.9544 -0.0187 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9151 0.9669 0.8983 0.9545 -0.0168 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9402 0.9669 0.9138 0.9545 -0.0264 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9402 0.9669 0.9138 0.9545 -0.0264 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9327 0.9669 0.9140 0.9545 -0.0187 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9407 0.9669 0.9141 0.9545 -0.0266 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9449 0.9669 0.9227 0.9545 -0.0222 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9445 0.9669 0.9232 0.9545 -0.0213 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9446 0.9669 0.9232 0.9545 -0.0214 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.945 0.9669 0.9235 0.9545 -0.0215 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9457 0.9669 0.9243 0.9545 -0.0214 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9457 0.9669 0.9243 0.9545 -0.0214 


C2-GDMEC-902                                                  


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9435 0.9669 0.9245 0.9545 -0.0190 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9435 0.9669 0.9245 0.9545 -0.0190 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9483 0.9669 0.9297 0.9545 -0.0186 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9233 0.9726 0.9072 0.9605 -0.0161 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 







2015 Contingency Analysis Results 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
D-78 


   


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9459 0.9726 0.9198 0.9605 -0.0261 


C2-MNTZMA-1080                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9459 0.9726 0.9198 0.9605 -0.0261 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9464 0.9726 0.9201 0.9605 -0.0263 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9395 0.9726 0.9213 0.9605 -0.0182 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9506 0.9726 0.9286 0.9605 -0.0220 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9503 0.9726 0.9292 0.9605 -0.0211 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9504 0.9726 0.9293 0.9605 -0.0211 


C2-SYCAMOR-902                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9508 0.9726 0.9296 0.9605 -0.0212 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.947 0.9728 0.9226 0.9619 -0.0244 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.947 0.9728 0.9226 0.9619 -0.0244 


C2-MNTZMA-1280                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9475 0.9728 0.9229 0.9619 -0.0246 


C2-MNTZMA-1180                                              


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9443 0.9728 0.9277 0.9619 -0.0166 


C2-BlkHk-9100                                                     


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8977 0.9485 0.8781 0.9361 -0.0196 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9242 0.9485 0.8981 0.9361 -0.0261 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9242 0.9485 0.8982 0.9361 -0.0260 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9247 0.9485 0.8984 0.9361 -0.0263 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9274 0.9485 0.9064 0.9361 -0.0210 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9275 0.9485 0.9064 0.9361 -0.0211 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9279 0.9485 0.9068 0.9361 -0.0211 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9287 0.9485 0.9072 0.9361 -0.0215 


C2-HILLS-934                                                       


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9262 0.9485 0.9073 0.9361 -0.0189 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9262 0.9485 0.9073 0.9361 -0.0189 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9286 0.9485 0.9075 0.9361 -0.0211 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9286 0.9485 0.9075 0.9361 -0.0211 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9323 0.9485 0.9193 0.9361 -0.0130 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8945 0.9461 0.8747 0.9335 -0.0198 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9215 0.9461 0.8952 0.9335 -0.0263 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9215 0.9461 0.8952 0.9335 -0.0263 


C2-MNTZMA-1280                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9219 0.9461 0.8954 0.9335 -0.0265 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9248 0.9461 0.9035 0.9335 -0.0213 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9248 0.9461 0.9035 0.9335 -0.0213 


C2-SYCAMOR-902                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9253 0.9461 0.9039 0.9335 -0.0214 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.926 0.9461 0.9042 0.9335 -0.0218 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9236 0.9461 0.9045 0.9335 -0.0191 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9236 0.9461 0.9045 0.9335 -0.0191 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.926 0.9461 0.9046 0.9335 -0.0214 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.926 0.9461 0.9046 0.9335 -0.0214 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.928 0.9461 0.9145 0.9335 -0.0135 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8929 0.9451 0.8730 0.9324 -0.0199 


C2-BlkHk-9120                                                     


UNIONTP5     161 - BUTLER 5     161 1 


UNIONTP5     161 - UNIONCF5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


HAZLTON5     161 - BLKHAWK5     161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9202 0.9451 0.8937 0.9324 -0.0265 


C2-MNTZMA-1280                                              


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9202 0.9451 0.8938 0.9324 -0.0264 


C2-MNTZMA-1080                                               


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9207 0.9451 0.8940 0.9324 -0.0267 


C2-MNTZMA-1180                                               


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9236 0.9451 0.9022 0.9324 -0.0214 


C2-SYCAMOR-901                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9237 0.9451 0.9022 0.9324 -0.0215 


C2-SYCAMOR-902                                              


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9242 0.9451 0.9026 0.9324 -0.0216 


C2-BONDRNT-906                                               


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9249 0.9451 0.9029 0.9324 -0.0220 


C2-HILLS-934                                                      


MNTZUMA3     345 - HILLS  3     345 1 


HILLS  3     345 - SUB 92 3     345 1 


SUB 92 3     345 - LOUISA 3     345 1 


WALCOTT3     345 - SUB 92 3     345 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9225 0.9451 0.9032 0.9324 -0.0193 


C2-GRIMES-904                                                   


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9225 0.9451 0.9032 0.9324 -0.0193 


C5:FALW-GRIM+GRIM-LEHI                               


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9248 0.9451 0.9033 0.9324 -0.0215 


C2-GDMEC-901                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9248 0.9451 0.9033 0.9324 -0.0215 


C2-GDMEC-902                                                   


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9273 0.9451 0.9084 0.9324 -0.0189 


C5:LEHI-GRIM+PERY-BTRSW                            


GRIMES 3     345 - LEHIGH 3     345 1 


PERRY  5     161 - BITRSWT5     161 1 MEC-C 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9253 0.9451 0.9112 0.9324 -0.0141 


C2-BlkHk-9100                                                    


BLKHAWK5     161 - MIDPORT5     161 1 


BLKHAWK5     161 - DRFNDRY5     161 1 


BLKHAWK5     161 - UNIONTP5     161 1 


BLKHAWK5     161 - BREMER CO5   161 1 


BLKHAWK5     161 - BLKHWK 8    69.0 1 


HAZLTON5     161 - BLKHAWK5     161 1 MEC-C 
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Appendix 


E 
2022 Contingency Analysis Results 


E.1 2022 Shoulder Peak Worst Violations 


Table E-1: 2022 SUOP System Intact Thermal Violations  


Table E-2: 2022 SUOP System Intact Voltage Violations 


Table E-3: 2022 SUOP Category B Thermal Worst Violations 


Table E-4: 2022 SUOP Category B Voltage Worst Violations 


 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 15.2 38.0 44.2 110.5 **      Base Case      ** Base Case A 0.00091 -0.00437 -0.01462 0.00088 0.00307 0.72293 0.00428 0.00081 0.00000 0.00182 -0.01011 0.00182 -0.00025 -0.00662 0.00329 0.00174 0.00102 0.00288 0.00174 0.00009 0.00180 -0.00291 -0.00006 -0.00558 0.00029 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


349662 7TAZEWELL    345 349740 
7MAPLE RIDGE 345  1 766 794.3 103.7 890.8 116.3 **      Base Case      ** Base Case A -0.02280 -0.03298 -0.02901 -0.04430 -0.03817 -0.02881 -0.02700 -0.02292 -0.03915 -0.02526 -0.02652 -0.04123 -0.09105 -0.02457 -0.02934 -0.04107 -0.02376 -0.03638 -0.04107 -0.04234 -0.04158 -0.03408 -0.04549 -0.01841 -0.02126 J097, J097,  


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 140.5 84.1 172.9 103.5 **      Base Case      ** Base Case A -0.00544 -0.00204 -0.00257 -0.02416 0.00411 -0.00265 -0.00576 -0.00554 -0.00140 -0.00669 -0.00118 -0.35394 0.00788 -0.00131 -0.01008 0.01423 -0.00584 -0.02302 0.01423 0.00133 -0.41229 0.00206 0.00451 -0.00088 -0.00468 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 167 154.7 92.6 195.3 117.0 **      Base Case      ** Base Case A -0.00939 -0.02017 -0.01585 -0.01680 -0.01230 -0.01565 -0.01150 -0.00874 -0.02384 -0.01000 -0.01545 -0.01044 0.00301 -0.01448 -0.01050 -0.00840 -0.00888 -0.01330 -0.00840 -0.02250 -0.01078 -0.05735 -0.02446 -0.00860 -0.00916 H008, H008,  


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 102.6 61.4 237.2 142.1 **      Base Case      ** Base Case A -0.00777 0.03584 -0.68898 -0.00326 -0.01623 0.07221 -0.02676 -0.00678 0.00405 -0.01260 0.06164 -0.00953 0.00220 0.03792 -0.01981 -0.00926 -0.00784 -0.01510 -0.00926 0.00253 -0.00934 0.01763 0.00240 0.02789 -0.00456 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 818.2 88.4 1029.7 111.2 **      Base Case      ** Base Case A 0.06188 0.05090 0.05003 0.12640 0.15866 0.05067 0.07359 0.06592 0.07021 0.07134 0.02764 0.17163 -0.09222 0.02494 0.09186 0.20527 0.06898 0.12665 0.20527 0.07412 0.17652 -0.01170 0.06095 0.01943 0.05509


J171, G735_J091, 
G870, G798, R42, 
G681, G826, G830, 
G947, H081, J092, 
J183, J191, R49, 


R65, H021, H096, 
H009, H048_H058, 


J171, G735_J091, G870, G798, 
R42, G681, G826, G830, G947, 
H081, J092, J183, J191, R49, 
R65, H021, H096, H009, 
H048_H058,  


681521 SENECA 5     161 681523 
GENOA  5     161  1 302 270.8 89.7 305.0 101.0 **      Base Case      ** Base Case A -0.01904 -0.01700 -0.02447 -0.00247 -0.00726 -0.02435 -0.01738 -0.01724 -0.00705 -0.01750 -0.03729 -0.00392 0.00932 -0.02731 -0.01344 -0.00284 -0.01670 -0.00852 -0.00284 -0.00426 -0.00389 -0.02984 -0.00098 -0.06152 -0.02048 J112, J112,  


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 672.7 87.2 765.1 99.2 **      Base Case      ** Base Case A -0.06791 -0.03301 -0.04280 -0.01408 -0.02411 -0.04315 -0.05338 -0.06674 -0.02112 -0.05862 -0.04599 -0.01711 0.01370 -0.05283 -0.04452 -0.01414 -0.06330 -0.02736 -0.01414 -0.01665 -0.01708 -0.02043 -0.01172 -0.06823 -0.07399


J171, G826, G830, 
H081, J182, J112, H048_H058, 


J171, G826, G830, H081, 
J182, J112, H048_H058,  


Rating


Benchmark Case Study Case


Pre 
Loading 
(MVA)


Pre 
Loading 


(%)


Post 
Loading 
(MVA)


Post 
Loading 


(%) GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3Contingency Label


Table E-1: 2022 SUOP System Intact Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5 GIP With Impact-6 GIP With Impact


MW>20%*Rating


Contingency Type


DF>Cutoff


Monitored Element







Vcont Vbase Vcont Vbase
10403 J183_SUB 115.0 600 0.9500 1.0500 1.0271 1.0271 0.8579 0.8579 -0.1692 **      Base Case      ** Base Case A


300094 5LOCUST 161.0 330 0.9500 1.0500 0.9574 0.9574 0.9425 0.9425 -0.0149 **      Base Case      ** Base Case A
608554 AWHD1JCT 115.0 608 1.0000 1.0500 0.9930 0.9930 0.9793 0.9793 -0.0137 **      Base Case      ** Base Case A
608556 AWHD2JCT 115.0 608 1.0000 1.0500 0.9930 0.9930 0.9794 0.9794 -0.0136 **      Base Case      ** Base Case A
608570 STINSJCT 115.0 608 1.0000 1.0500 1.0041 1.0041 0.9915 0.9915 -0.0126 **      Base Case      ** Base Case A
608576 HILTPJCT 115.0 608 1.0000 1.0500 0.9925 0.9925 0.9787 0.9787 -0.0138 **      Base Case      ** Base Case A
608614 98L TAP4 230.0 608 1.0000 1.0500 0.9886 0.9886 0.9712 0.9712 -0.0174 **      Base Case      ** Base Case A
608615 ARROWHD4 230.0 608 1.0000 1.0500 0.9886 0.9886 0.9710 0.9710 -0.0176 **      Base Case      ** Base Case A
608616 HILLTOP4 230.0 608 1.0000 1.0500 0.9883 0.9883 0.9714 0.9714 -0.0169 **      Base Case      ** Base Case A
608630 STINSON5 161.0 608 1.0000 1.0500 1.0027 1.0027 0.9885 0.9885 -0.0142 **      Base Case      ** Base Case A
608631 MINONG 5 161.0 608 1.0000 1.0500 0.9966 0.9966 0.9799 0.9799 -0.0167 **      Base Case      ** Base Case A
608633 FAIRMPK7 115.0 608 1.0000 1.0500 0.9986 0.9986 0.9852 0.9852 -0.0134 **      Base Case      ** Base Case A
608672 HILLTOP7 115.0 608 1.0000 1.0500 0.9913 0.9913 0.9770 0.9770 -0.0143 **      Base Case      ** Base Case A
608673 ARROWHD7 115.0 608 1.0000 1.0500 0.9917 0.9917 0.9771 0.9771 -0.0146 **      Base Case      ** Base Case A
608674 HANESRD7 115.0 608 1.0000 1.0500 0.9884 0.9884 0.9744 0.9744 -0.0140 **      Base Case      ** Base Case A
608675 RIDGEVW7 115.0 608 1.0000 1.0500 0.9898 0.9898 0.9761 0.9761 -0.0137 **      Base Case      ** Base Case A
608676 HIBBARD7 115.0 608 1.0000 1.0500 0.9917 0.9917 0.9780 0.9780 -0.0137 **      Base Case      ** Base Case A
608678 NEMADJI7 115.0 608 1.0000 1.0500 1.0025 1.0025 0.9893 0.9893 -0.0132 **      Base Case      ** Base Case A
608679 GARY   7 115.0 608 1.0000 1.0500 0.9953 0.9953 0.9813 0.9813 -0.0140 **      Base Case      ** Base Case A
608680 WNTR ST7 115.0 608 1.0000 1.0500 0.9943 0.9943 0.9808 0.9808 -0.0135 **      Base Case      ** Base Case A
608681 LSPI   7 115.0 608 1.0000 1.0500 0.9914 0.9914 0.9776 0.9776 -0.0138 **      Base Case      ** Base Case A
608683 STIN-MN7 115.0 608 1.0000 1.0500 1.0029 1.0029 0.9898 0.9898 -0.0131 **      Base Case      ** Base Case A
608684 STIN-WI7 115.0 608 1.0000 1.0500 1.0042 1.0042 0.9916 0.9916 -0.0126 **      Base Case      ** Base Case A
608685 AIRPK  7 115.0 608 1.0000 1.0500 0.9885 0.9885 0.9746 0.9746 -0.0139 **      Base Case      ** Base Case A
608686 15TH AV7 115.0 608 1.0000 1.0500 0.9894 0.9894 0.9750 0.9750 -0.0144 **      Base Case      ** Base Case A
608687 MIDWAY 7 115.0 608 1.0000 1.0500 0.9914 0.9914 0.9769 0.9769 -0.0145 **      Base Case      ** Base Case A
608688 COLBYVL7 115.0 608 1.0000 1.0500 1.0014 1.0014 0.9886 0.9886 -0.0128 **      Base Case      ** Base Case A
608689 FRNCHRV7 115.0 608 1.0000 1.0500 1.0064 1.0064 0.9954 0.9954 -0.0110 **      Base Case      ** Base Case A
608703 STSN GTG 115.0 608 1.0000 1.0500 1.0029 1.0029 0.9898 0.9898 -0.0131 **      Base Case      ** Base Case A
615455 GRE-FROG CR8 69.0 608 1.0000 1.0500 0.9990 0.9990 0.9823 0.9823 -0.0167 **      Base Case      ** Base Case A
616677 GRE-CLVRVLY7 115.0 608 1.0000 1.0500 1.0083 1.0083 0.9979 0.9979 -0.0104 **      Base Case      ** Base Case A
617070 GRE-DAIRYLD8 69.0 608 1.0000 1.0500 0.9977 0.9977 0.9809 0.9809 -0.0168 **      Base Case      ** Base Case A
617071 GRE-WASCOTT8 69.0 608 1.0000 1.0500 0.9988 0.9988 0.9821 0.9821 -0.0167 **      Base Case      ** Base Case A
617074 GRE-CRYSTLK8 69.0 608 1.0000 1.0500 0.9980 0.9980 0.9813 0.9813 -0.0167 **      Base Case      ** Base Case A
636656 SB 47  5 161.0 635 1.0000 1.0500 1.0188 1.0188 0.9876 0.9876 -0.0312 **      Base Case      ** Base Case A
636677 SB 53  5 161.0 635 1.0000 1.0500 1.0145 1.0145 0.9818 0.9818 -0.0327 **      Base Case      ** Base Case A
659255 SXF 6 MI RD7 115.0 652 0.9500 1.0500 0.9565 0.9565 0.9457 0.9457 -0.0108 **      Base Case      ** Base Case A
659256 SXF 57TH ST7 115.0 652 0.9500 1.0500 0.9572 0.9572 0.9463 0.9463 -0.0109 **      Base Case      ** Base Case A
659257 SXF SHINDLR7 115.0 652 0.9500 1.0500 0.9579 0.9579 0.9471 0.9471 -0.0108 **      Base Case      ** Base Case A


Vhi


Table E-2: 2022 SUOP System Intact Voltage Violations


Contingency Type
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 630120 
ALDEN J8    69.0  1 40 0.1 0.3 43.2 108.1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681-Outlet-2


G681, G681, G681 G681-Outlet-
2


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 22.0 55.0 58.9 147.3 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00144 -0.00684 0.03303 0.00111 0.00419 0.71794 0.00613 0.00128 -0.00028 0.00269 -0.01437 0.00248 -0.00040 -0.00924 0.00466 0.00239 0.00156 0.00393 0.00239 -0.00009 0.00245 -0.00412 -0.00022 -0.00751 0.00060 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9 
13.8 9 345 285.3 82.7 415.6 120.5


601002 ADAMS  3     345 615306 
GRE-PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B -0.04579 -0.06112 -0.12013 0.01452 -0.01005 -0.11074 -0.04315 -0.04043 0.00883 -0.04205 -0.26154 0.00047 0.02802 -0.10171 -0.03085 0.00145 -0.03910 -0.01301 0.00145 0.01666 0.00105 0.03244 0.03113 -0.09850 -0.04942 J026, J026,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 52.8 31.4 59.5 60.3 114.2


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B -0.03671 0.00038 0.00078 -0.00048 -0.00118 0.00082 -0.00065 -0.00278 -0.00012 -0.00832 0.00198 -0.00124 0.00034 0.00274 -0.00469 -0.00119 -0.00387 -0.00142 -0.00119 -0.00013 -0.00118 0.00131 0.00000 0.00299 -0.24734 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 47.8 35.3 73.8 63.9 133.6


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03671 -0.00038 -0.00078 0.00048 0.00118 -0.00082 0.00065 0.00278 0.00012 0.00832 -0.00198 0.00124 -0.00034 -0.00274 0.00469 0.00119 0.00387 0.00142 0.00119 0.00013 0.00118 -0.00131 0.00000 -0.00299 0.24734 H048_H058, 


H048_H058
, H048_H058-Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 58.3 33.3 57.1 61.9 106.3


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03671 -0.00038 -0.00078 0.00048 0.00118 -0.00082 0.00065 0.00278 0.00012 0.00832 -0.00198 0.00124 -0.00034 -0.00274 0.00469 0.00119 0.00387 0.00142 0.00119 0.00013 0.00118 -0.00131 0.00000 -0.00299 0.24734 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 39.3 109.2 68.7 190.7


631000 ABBOTT 5     161 631083 
TRAER  5     161 1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00160 -0.00396 -0.00176 -0.02455 -0.00788 -0.00185 -0.00274 -0.00178 -0.03222 -0.00224 0.00069 -0.00901 0.00207 0.00153 -0.00360 -0.00557 -0.00197 -0.00976 -0.00557 -0.06795 -0.00965 0.00993 -0.03087 0.00148 -0.00115 H021, H021,  


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 60 21.2 35.3 74.7 124.6 J097-Outlet2


MPWSPLIT     161 - DENMARK5     161 1
B -0.00044 -0.00091 -0.00090 0.00087 0.00093 -0.00089 -0.00029 -0.00024 -0.00042 -0.00023 -0.00140 0.00177 -0.27214 -0.00141 0.00025 0.00193 -0.00016 0.00065 0.00193 -0.00008 0.00168 -0.00242 -0.00017 -0.00157 -0.00061 J097, J097, J097 J097, J097, J097 


630104 WALTERS8    69.0 630120 
ALDEN J8    69.0  1 40 1.3 3.3 42.0 105.0 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681, G681, G681 


630341 IAFINDP8    69.0 631029 
IAFINDP5     161  1 100 65.3 65.3 102.6 102.6 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00524 0.01487 0.00929 -0.02765 0.00734 0.00931 0.00671 0.00475 -0.32834 0.00546 0.00735 -0.00295 -0.00242 0.00565 0.00555 -0.00086 0.00475 0.01074 -0.00086 -0.17116 -0.00353 0.00234 -0.04932 0.00520 0.00520 G947, G947, H021, G947 G947, G947, H021, G947 


631004 M-TOWN 7     115 631081 M-
TOWN 5     161  1 213 153.9 72.3 236.0 110.8 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00529 -0.00665 -0.00406 -0.10630 -0.02029 -0.00423 -0.00761 -0.00595 -0.04225 -0.00691 0.00094 -0.03317 0.00602 0.00213 -0.01044 -0.02023 -0.00645 -0.02279 -0.02023 -0.09390 -0.03569 0.01395 -0.16448 0.00244 -0.00413 H009 H009 


631008 WELSBRG5     161 656301 
WELSBRG G   69.0  1 100 64.5 64.5 111.6 111.6 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00199 0.00814 0.00435 -0.01781 0.00416 0.00435 0.00299 0.00173 0.08900 0.00219 0.00269 -0.00298 -0.00249 0.00187 0.00237 -0.00108 0.00174 0.00580 -0.00108 0.28420 -0.00340 -0.00093 -0.03330 0.00106 0.00192 H021, H021, H021 H021-Outlet-3


H021, H021, H021 H021-Outlet-
3


631037 MPWSPLIT     161 631108 
DENMARK5     161  1 175 2.4 1.4 196.1 112.0


631037 MPWSPLIT     161 631114 
NEWPORT5     161 1


MPWSPLIT     161 - NEWPORT5     161 1 B
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097 J097-Outlet-2


J097, J097, J097 J097-Outlet-
2


631037 MPWSPLIT     161 631114 
NEWPORT5     161  1 175 2.5 1.4 196.1 112.0 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097-Outlet-2 J097, J097,  J097-Outlet-2


631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 167 5.6 3.4 185.2 110.9 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870-Outlet-1 G870, G870,  G870-Outlet-1
631074 GR JCT 5     161 631196 
KARMA 5      161  1 167 174.6 104.6 168.4 100.9 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 -0.59119 -0.00075 -0.00545 0.00329 0.00783 J092, J092,  


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 174.6 104.6 216.9 129.9 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00867 -0.00682 -0.00701 -0.02240 -0.01521 -0.00709 -0.01049 -0.00829 -0.00578 -0.01023 -0.00427 -0.35063 0.01017 -0.00405 -0.01394 0.02034 -0.00860 -0.03076 0.02034 -0.00020 -0.40881 0.00075 0.00545 -0.00329 -0.00783 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 635607 
BITRSWT5     161  1 167 145.8 87.3 187.9 112.5 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783 J092, H096, J092, H096,  


631083 TRAER  5     161 631086 
DYSART 5     161  1 276 160.9 58.3 282.0 102.2


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00420 0.00002 -0.00129 0.13320 0.03000 -0.00096 0.00720 0.00573 0.05408 0.00682 -0.00940 0.04781 -0.00730 -0.01017 0.01291 0.03444 0.00660 0.03114 0.03444 0.13850 0.05112 -0.03899 0.33232 -0.01025 0.00220 H009, H009,  


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 159.6 95.6 291.8 174.7


631197 WINNCOWEST3  345 631198 
LIMECREEK3   345 1


WINNCOWEST3  345 - LIMECREEK3   345 1
B -0.01271 0.06706 -0.68396 -0.00268 -0.02697 0.07697 -0.03755 -0.01141 0.01361 -0.01910 0.07159 -0.01379 0.00444 0.04307 -0.02872 -0.01387 -0.01280 -0.02194 -0.01387 0.00924 -0.01346 0.02744 0.00740 0.03265 -0.00854 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 769.7 91.0 967.7 114.4


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B 0.09393 0.16681 0.14966 0.01384 0.05350 0.14719 0.10041 0.08354 0.11561 0.09070 0.17136 0.01641 -0.08086 0.17240 0.07659 0.00506 0.08186 0.06602 0.00506 0.06156 0.01652 0.21352 0.01092 0.12759 0.09839 H008, H008,  


631142 ARNOLD 3     345 631148 
MORGANV3     345  1 956 787.3 82.4 1005.6 105.2


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B 0.08508 0.15326 0.13491 0.06033 0.05514 0.13291 0.09197 0.07599 0.13338 0.08277 0.15158 0.02649 -0.07515 0.14993 0.07152 0.00931 0.07464 0.06877 0.00931 0.10925 0.02781 0.20769 0.10690 0.11518 0.08865 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 746.1 78.0 987.6 103.3


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B 0.08839 0.16007 0.13981 0.09057 0.05991 0.13784 0.09592 0.07903 0.15366 0.08619 0.15589 0.03298 -0.07814 0.15288 0.07502 0.01075 0.07768 0.07562 0.01075 0.14373 0.03507 0.22405 0.16150 0.12024 0.09195 H008, H008,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 899.1 97.1 1139.3 123.0


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B 0.07305 0.07073 0.06752 0.13743 0.16507 0.06792 0.08546 0.07584 0.08935 0.08205 0.04747 0.17444 -0.10381 0.04437 0.10082 0.20499 0.07866 0.13532 0.20499 0.09236 0.17960 0.01751 0.08227 0.03556 0.06683 J191, R65, J191, R65,  


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 41 40.5 98.8 69.8 170.2


631000 ABBOTT 5     161 631083 
TRAER  5     161 1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00160 0.00396 0.00176 0.02455 0.00788 0.00185 0.00274 0.00178 0.03222 0.00224 -0.00069 0.00901 -0.00207 -0.00153 0.00360 0.00557 0.00197 0.00976 0.00557 0.06795 0.00965 -0.00993 0.03087 -0.00148 0.00115 H021, H021,  


680297 LELAND      69.0 680301 T 
FC        69.0  1 25 26.0 104.0 30.4 121.6 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B -0.00218 0.01415 -0.02806 0.00080 -0.00188 -0.02746 -0.00552 -0.00183 0.00395 -0.00290 0.00772 -0.00089 0.00098 0.00392 -0.00375 -0.00098 -0.00197 -0.00151 -0.00098 0.00283 -0.00081 0.00371 0.00197 0.00406 -0.00173 G870, G870 G870, G870 


Rating


Benchmark Case Study Case
Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%) GIP With Impact-1 GIP With Impact-2


GIP With 
Impact-3Contingency Label


Table E-3: 2022 SUOP Category B Thermal Worst Violations


GIP With 
Impact-4


GIP With 
Impact-5 GIP With Impact-6 GIP With Impact


MW>20%*Rating


Contingency Type


DF>Cutoff


Monitored Element







Vcont Vbase Vcont Vbase


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0264 1.0271 0.8524 0.8575 -0.1740 OTTUMW1G
Remove unit 1  from bus 629075 
OTTUMW1G    24.0   696.7 MW  dispatch B


300085 5GRNVEW 161.0 330 0.9000 1.1000 1.0200 1.0055 0.8824 1.0020 -0.1376
300085 5GRNVEW      161 300086 
5GRNVTP      161 1 5GRNVEW      161 - 5GRNVTP      161 1 B


543059 MALTABN5 161.0 541 0.9000 1.1000 0.8575 0.9904 0.8408 0.9836 -0.0167
543059 MALTABN5     161 543064 
NORTON-5     161 1 MALTABN5     161 - NORTON-5     161 1 B


543063 SWAVRLY5 161.0 541 0.9000 1.1000 0.8584 0.9896 0.8417 0.9829 -0.0167
543059 MALTABN5     161 543064 
NORTON-5     161 1 MALTABN5     161 - NORTON-5     161 1 B


601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9935 1.0036 0.9826 1.0005 -0.0109 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
601028 EAU CL 3 345.0 600 0.9000 1.0500 0.9317 0.9751 0.8897 0.9825 -0.0420 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.8990 0.9682 0.8429 0.9564 -0.0561
3Wnd: OPEN B$0570 BRIGGS RD TR 
9


BRIGGS RD 3 345 - BRIGGS RD 5 161 -
BRIGGS RD 9 34.5 9


B
602017 ST LAKE5 161.0 600 0.9000 1.0500 0.9288 0.9957 0.8919 0.9779 -0.0369 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
602018 FRMSINN5 161.0 600 0.9000 1.0500 0.9297 0.9924 0.8899 0.9779 -0.0398 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
602019 GINGLES5 161.0 600 0.9000 1.0500 0.9394 0.958 0.8778 0.9540 -0.0616 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
602047 NCENTRL5 161.0 600 0.9000 1.0500 0.9287 0.9977 0.8932 0.9835 -0.0355 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
603031 MNTCELO7 115.0 600 1.0090 1.0520 1.0158 1.0261 1.0046 1.0251 -0.0112 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.8936 0.9481 0.8669 0.9507 -0.0267
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.8981 0.9524 0.8715 0.9549 -0.0265
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.8935 0.9481 0.8669 0.9506 -0.0267
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605274 MAYTAP 8 69.0 600 0.9000 1.0500 0.9033 0.9573 0.8769 0.9597 -0.0264
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9409 0.9939 0.9113 0.9950 -0.0296
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605396 YELOWRVG 69.0 680 0.9000 1.1000 0.9120 1.0174 0.8937 1.0255 -0.0183 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605431 WHITE  G 69.0 600 0.9500 1.0500 0.9484 1.03 0.9286 1.0295 -0.0198 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605435 HAYWAR G 69.0 600 0.9500 1.0500 0.9364 1.0123 0.9063 1.0114 -0.0301 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605469 NCENTRL8 69.0 600 0.9500 1.0500 0.9627 1.0336 0.9326 1.0312 -0.0301 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605504 WEBSTER8 69.0 600 0.9000 1.0500 0.8592 0.9824 0.8433 0.9901 -0.0159 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605505 OAKLAN_8 69.0 600 0.9000 1.0500 0.8608 0.9838 0.8450 0.9915 -0.0158 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605506 DANBURY8 69.0 600 0.9500 1.0500 0.8644 0.9868 0.8486 0.9946 -0.0158 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605507 TOWER RD 69.0 600 0.9000 1.0500 0.8667 0.9888 0.8510 0.9966 -0.0157 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605511 LAKE26 8 69.0 600 0.9000 1.0500 0.8709 0.9924 0.8553 1.0001 -0.0156 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605534 DOUGHTY8 69.0 600 0.9500 1.0500 0.9600 1.0256 0.9335 1.0230 -0.0265 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9604 0.993 0.9166 0.9792 -0.0438
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9605 0.993 0.9167 0.9793 -0.0438
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608570 STINSJCT 115.0 608 0.9500 1.1000 0.9397 1.0041 0.9161 0.9914 -0.0236 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9586 0.9925 0.9124 0.9786 -0.0462
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9513 0.9886 0.9035 0.9712 -0.0478
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9509 0.9886 0.9027 0.9709 -0.0482
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


Vhi


Table E-4: 2022 SUOP Category B Voltage Worst Violations


Contingency Type
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow







Vcont Vbase Vcont VbaseVhi


Table E-4: 2022 SUOP Category B Voltage Worst Violations


Contingency Type
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9512 0.9883 0.9035 0.9713 -0.0477
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608630 STINSON5 161.0 608 0.9500 1.1000 0.9325 1.0027 0.9045 0.9885 -0.0280 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608631 MINONG 5 161.0 608 0.9500 1.1000 0.9272 0.9966 0.8928 0.9799 -0.0344 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608632 DAHLBRG7 115.0 608 0.9500 1.1000 0.9365 1.0061 0.9152 0.9976 -0.0213 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608633 FAIRMPK7 115.0 608 0.9500 1.1000 0.9644 0.9986 0.9169 0.9851 -0.0475
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608660 TWOHBRSS 115.0 608 0.9500 1.1000 0.9597 1.0146 0.9477 1.0062 -0.0120 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608664 WRENSHL7 115.0 608 0.9500 1.1000 0.9867 1.0088 0.9496 1.0032 -0.0371
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608665 THOMSON7 115.0 608 0.9500 1.1000 0.9846 1.0091 0.9456 1.0017 -0.0390
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608666 FONDULAC 115.0 608 0.9500 1.1000 0.9821 1.008 0.9420 0.9996 -0.0401
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608667 POTLTCH7 115.0 608 0.9500 1.1000 0.9693 0.9946 0.9295 0.9868 -0.0398
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608668 CLOQUET7 115.0 608 0.9500 1.1000 0.9684 0.9939 0.9286 0.9860 -0.0398
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9568 0.9913 0.9103 0.9770 -0.0465
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9579 0.9917 0.9130 0.9770 -0.0449
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608674 HANESRD7 115.0 608 0.9500 1.1000 0.9557 0.9884 0.9120 0.9743 -0.0437
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9578 0.9898 0.9149 0.9760 -0.0429
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9576 0.9917 0.9112 0.9779 -0.0464
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608678 NEMADJI7 115.0 608 0.9500 1.1000 0.9404 1.0025 0.9175 0.9892 -0.0229 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608679 GARY   7 115.0 608 0.9500 1.1000 0.9609 0.9953 0.9142 0.9813 -0.0467
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9601 0.9943 0.9131 0.9807 -0.0470
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608681 LSPI   7 115.0 608 0.9500 1.1000 0.9572 0.9914 0.9107 0.9775 -0.0465
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9402 1.0029 0.9172 0.9897 -0.0230 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608684 STIN-WI7 115.0 608 0.9500 1.1000 0.9397 1.0042 0.9163 0.9916 -0.0234 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9561 0.9885 0.9127 0.9746 -0.0434
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608686 15TH AV7 115.0 608 0.9500 1.1000 0.9549 0.9894 0.9085 0.9749 -0.0464
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9576 0.9914 0.9126 0.9768 -0.0450
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608688 COLBYVL7 115.0 608 0.9500 1.1000 0.9485 1.0014 0.9299 0.9885 -0.0186 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608689 FRNCHRV7 115.0 608 0.9500 1.1000 0.9516 1.0064 0.9357 0.9953 -0.0159 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608690 TWO HBR7 115.0 608 0.9500 1.1000 0.9570 1.0144 0.9445 1.0057 -0.0125 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608703 STSN GTG 115.0 608 0.9500 1.1000 0.9402 1.0029 0.9172 0.9897 -0.0230 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608742 TAFT   7 115.0 608 0.9500 1.1000 0.9709 0.9933 0.9394 0.9838 -0.0315
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9296 0.999 0.8952 0.9823 -0.0344 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9749 0.9946 0.9459 0.9845 -0.0290
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


615473 GRE-STINSON8 69.0 615 0.9200 1.1000 0.9404 1.0033 0.9174 0.9900 -0.0230 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


615517 GRE-4CORNRS7 115.0 615 0.9200 1.1000 0.8780 0.9906 0.8676 0.9759 -0.0104
608673 ARROWHD7     115 615517 
GRE-4CORNRS7 115 1 ARROWHD7     115 - GRE-4CORNRS7 115 1 B


616340 GRE-MAY    8 69.0 600 0.9000 1.0500 0.9012 0.9553 0.8748 0.9578 -0.0264
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


616675 GRE-WALDO  7 115.0 608 0.9500 1.1000 0.9598 1.0146 0.9478 1.0062 -0.0120 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
616677 GRE-CLVRVLY7 115.0 608 0.9500 1.1000 0.9529 1.0083 0.9379 0.9978 -0.0150 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617067 GRE-BARDON 8 69.0 615 0.9200 1.1000 0.9373 1.0004 0.9141 0.9871 -0.0232 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617068 GRE-AMNICON8 69.0 615 0.9200 1.1000 0.9353 0.9985 0.9120 0.9852 -0.0233 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617069 GRE-SUMMIT 8 69.0 615 0.9200 1.1000 0.9349 0.9982 0.9116 0.9849 -0.0233 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9280 0.9977 0.8934 0.9809 -0.0346 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9293 0.9988 0.8949 0.9821 -0.0344 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617072 GRE-BARDNSW8 69.0 615 0.9200 1.1000 0.9355 0.9987 0.9123 0.9854 -0.0232 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617073 GRE-AMNCNTP8 69.0 615 0.9200 1.1000 0.9358 0.9991 0.9126 0.9857 -0.0232 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9284 0.998 0.8939 0.9812 -0.0345 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


618000 GRE-BERGNLK7 115.0 608 0.9500 1.1000 0.9709 0.9933 0.9394 0.9838 -0.0315
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


618001 GRE-BERGNTP7 115.0 608 0.9500 1.1000 0.9714 0.9938 0.9399 0.9843 -0.0315
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


630043 AMBER 8 69.0 627 0.9300 1.0500 0.9376 0.9905 0.9224 0.9821 -0.0152
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630238 CALMAR 8 69.0 627 0.9300 1.0500 0.9398 0.9833 0.9249 0.9805 -0.0149
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


630261 POSTVIP8 69.0 627 0.9300 1.0500 0.9136 0.9998 0.8990 1.0155 -0.0146
630261 POSTVIP8    69.0 680048 
POST        69.0 1 POSTVIP8    69.0 - POST        69.0 1 B


630262 CLERMNT8 69.0 627 0.9300 1.0500 0.9245 0.9889 0.9101 0.9942 -0.0144
630261 POSTVIP8    69.0 680048 
POST        69.0 1 POSTVIP8    69.0 - POST        69.0 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9313 0.9745 0.9209 0.9653 -0.0104
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9244 0.9789 0.9140 0.9705 -0.0104
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9226 0.9772 0.9122 0.9688 -0.0104
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630266 HAHN   8 69.0 627 0.9300 1.0500 0.9120 0.9922 0.9014 0.9861 -0.0106
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9158 0.9881 0.9053 0.9815 -0.0105
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9154 0.9877 0.9049 0.9811 -0.0105
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9126 0.9928 0.9020 0.9867 -0.0106
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630303 AURORAR8 69.0 627 0.9300 1.0500 0.9122 0.9992 0.9016 0.9939 -0.0106
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630489 NWVIENR8 69.0 627 0.9300 1.0500 0.8897 1.0178 0.8734 1.0168 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 0.8904 1.004 0.8741 1.0014 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.8927 0.9976 0.8764 0.9941 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B
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630492 HOPREC8 69.0 627 0.9300 1.0500 0.9013 0.9902 0.8852 0.9850 -0.0161
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9064 0.9863 0.8904 0.9802 -0.0160
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.8886 0.9983 0.8723 0.9952 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.8905 1 0.8743 0.9969 -0.0162
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9121 0.9855 0.8963 0.9788 -0.0158
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 0.9837 1.0171 0.9592 1.0109 -0.0245 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


631100 LIBERTY5 161.0 627 0.9300 1.0500 0.9562 0.9839 0.9223 0.9712 -0.0339 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631101 DUNDEE 5 161.0 627 0.9300 1.0500 0.9496 0.9773 0.9189 0.9669 -0.0307 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9126 0.9376 0.8937 0.9398 -0.0189 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631140 SALEM  3 345.0 627 0.9300 1.0500 0.9304 0.9544 0.9127 0.9547 -0.0177 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9590 0.9759 0.9278 0.9656 -0.0312 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9124 0.9421 0.8932 0.9446 -0.0192 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


635030 RIVRBND5 161.0 635 0.9300 1.0500 1.0007 1.0282 0.9201 1.0268 -0.0806
635001 CBLUFFS5     161 635030 
RIVRBND5     161 1 CBLUFFS5     161 - RIVRBND5     161 1 B


635031 BUNGE 5 161.0 635 0.9300 1.0500 1.0008 1.0272 0.9203 1.0254 -0.0805
635001 CBLUFFS5     161 635030 
RIVRBND5     161 1 CBLUFFS5     161 - RIVRBND5     161 1 B


635032 HASTING5 161.0 635 0.9300 1.0500 1.0047 1.0014 0.9247 0.9932 -0.0800
635001 CBLUFFS5     161 635030 
RIVRBND5     161 1 CBLUFFS5     161 - RIVRBND5     161 1 B


636199 BLKHAWK3 345.0 635 0.9400 1.0500 0.9127 0.9373 0.8995 0.9434 -0.0132 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9305 0.955 0.9087 0.9502 -0.0218 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9194 0.9512 0.8975 0.9397 -0.0219
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9295 0.9539 0.9071 0.9485 -0.0224 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9289 0.9533 0.9060 0.9473 -0.0229 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636204 DR NE  5 161.0 635 0.9300 1.0500 0.9319 0.9558 0.9081 0.9491 -0.0238 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9286 0.9529 0.9056 0.9470 -0.0230 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9287 0.953 0.9057 0.9471 -0.0230 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9287 0.9531 0.9057 0.9469 -0.0230 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9302 0.9545 0.9065 0.9474 -0.0237 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9417 0.9649 0.9166 0.9569 -0.0251 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9313 0.9567 0.9052 0.9471 -0.0261 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9366 0.9602 0.9119 0.9525 -0.0247 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636220 EL FARM5 161.0 635 0.9300 1.0500 0.9317 0.9559 0.9076 0.9485 -0.0241 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636221 EL FARM8 69.0 635 0.9300 1.0500 0.9359 0.9611 0.9103 0.9521 -0.0256 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9275 0.9551 0.9077 0.9477 -0.0198 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9299 0.9602 0.9079 0.9514 -0.0220
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9293 0.9679 0.9082 0.9503 -0.0211
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9347 0.9608 0.9087 0.9506 -0.0260 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9323 0.9579 0.9066 0.9485 -0.0257 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9297 0.9551 0.9037 0.9457 -0.0260 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
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636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9311 0.9566 0.9049 0.9469 -0.0262 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9305 0.956 0.9043 0.9464 -0.0262 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9311 0.9568 0.9050 0.9470 -0.0261 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9327 0.9586 0.9066 0.9486 -0.0261 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9176 0.9483 0.8961 0.9377 -0.0215
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9088 0.941 0.8866 0.9294 -0.0222
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8947 0.9275 0.8721 0.9157 -0.0226
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9160 0.9535 0.8930 0.9382 -0.0230
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9145 0.9485 0.8917 0.9356 -0.0228
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9094 0.9443 0.8867 0.9309 -0.0227
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9291 0.9667 0.9071 0.9515 -0.0220
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9490 0.9872 0.9299 0.9688 -0.0191
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9302 0.9544 0.9066 0.9470 -0.0236 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9286 0.9538 0.9037 0.9451 -0.0249 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9269 0.9523 0.9017 0.9432 -0.0252 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9267 0.9521 0.9015 0.9430 -0.0252 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638035 GREENHL8 69.0 635 0.9300 1.0500 0.9259 0.9514 0.9005 0.9422 -0.0254 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638036 STRTR P8 69.0 635 0.9300 1.0500 0.9245 0.9501 0.8990 0.9407 -0.0255 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9247 0.9503 0.8992 0.9409 -0.0255 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9305 0.956 0.9048 0.9467 -0.0257 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9302 0.9544 0.9064 0.9473 -0.0238 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9090 0.9461 0.8859 0.9312 -0.0231
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9060 0.943 0.8828 0.9282 -0.0232
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9046 0.9413 0.8813 0.9267 -0.0233
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


652191 KPS19-MD7 115.0 652 0.9000 1.1000 0.9781 0.9849 0.8959 0.9853 -0.0822
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652265 NEWELL 8 69.0 652 0.9000 1.1000 0.9748 0.9741 0.8726 0.9709 -0.1022
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652269 RAPIDCY8 69.0 652 0.9000 1.1000 0.9676 0.9657 0.8622 0.9622 -0.1054
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652270 RUSHMRE8 69.0 652 0.9000 1.1000 0.9559 0.9538 0.8527 0.9503 -0.1032
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652473 ELKCRK 7 115.0 652 0.9000 1.1000 0.9868 0.9853 0.8843 0.9819 -0.1025
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652477 ELSWRTH7 115.0 652 0.9000 1.1000 0.9874 0.9853 0.8921 0.9820 -0.0953
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652483 NEWELL 7 115.0 652 0.9000 1.1000 0.9903 0.9896 0.8890 0.9864 -0.1013
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652490 RAPIDCY7 115.0 652 0.9000 1.1000 0.9871 0.9851 0.8843 0.9818 -0.1028
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B







Vcont Vbase Vcont VbaseVhi


Table E-4: 2022 SUOP Category B Voltage Worst Violations


Contingency Type
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow


652496 RUSHMRE7 115.0 652 0.9000 1.1000 0.9835 0.9815 0.8844 0.9782 -0.0991
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


680131 FESTINA 69.0 627 0.9300 1.0500 0.9387 0.9823 0.9238 0.9795 -0.0149
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


680231 MEENON 69.0 600 0.9000 1.0500 0.8591 0.9823 0.8432 0.9901 -0.0159 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680280 POQUETTE 69.0 680 0.9000 1.1000 0.9079 1.0127 0.8922 1.0202 -0.0157 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680314 SPNCERLK 69.0 680 0.9000 1.1000 0.9099 1.0098 0.8987 1.0178 -0.0112 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680319 JACKSON 69.0 680 0.9000 1.1000 0.8809 1.0009 0.8655 1.0085 -0.0154 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680320 BIG SND 69.0 680 0.9000 1.1000 0.9061 1.0117 0.8912 1.0190 -0.0149 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680321 HERTEL 69.0 680 0.9000 1.1000 0.9044 1.0101 0.8894 1.0175 -0.0150 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680322 WASHCO 69.0 680 0.9000 1.1000 0.9170 1.0178 0.8987 1.0257 -0.0183 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680323 T SPOON 69.0 680 0.9000 1.1000 0.9128 1.0181 0.8944 1.0261 -0.0184 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680324 SPOONER 69.0 680 0.9000 1.1000 0.9115 1.019 0.8931 1.0270 -0.0184 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680348 SISTER B 69.0 600 0.9000 1.0500 0.9271 1.0048 0.8973 1.0040 -0.0298 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680349 ROUND_8 69.0 600 0.9000 1.0500 0.9258 1.0035 0.8959 1.0028 -0.0299 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680498 YLLWTP 69.0 680 0.9000 1.1000 0.9137 1.0161 0.8964 1.0239 -0.0173 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
681541 WASHCO 5 161.0 680 0.9000 1.1000 0.9271 0.9967 0.8965 0.9881 -0.0306 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


699448 AWHD PST 230.0 696 0.9000 1.1000 0.9400 0.9896 0.8790 0.9657 -0.0610
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


699449 ARROWHD 345.0 696 0.9000 1.1000 0.9472 1.0052 0.8761 0.9766 -0.0711
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


699450 ST LAKE 345.0 696 0.9000 1.1000 0.9521 1.0048 0.8834 0.9765 -0.0687
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


699451 STL IND 345.0 696 0.9000 1.1000 0.9521 1.0048 0.8834 0.9765 -0.0687
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B
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E.2 2022 Shoulder Peak Contingency Violations 


Table E-5: 2022 SUOP Category B Thermal Violations 
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Table E-9: 2022 SUOP CIPCO Category C Thermal Violations 
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J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 630120 
ALDEN J8    69.0  1 40 0.1 0.3 43.2 108.1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681-Outlet-2


G681, G681, G681 G681-Outlet-
2


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 22.0 55.0 58.9 147.3 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00144 -0.00684 0.03303 0.00111 0.00419 0.71794 0.00613 0.00128 -0.00028 0.00269 -0.01437 0.00248 -0.00040 -0.00924 0.00466 0.00239 0.00156 0.00393 0.00239 -0.00009 0.00245 -0.00412 -0.00022 -0.00751 0.00060 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 22.4 56.0 57.9 144.8 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00129 -0.00739 0.03151 0.00097 0.00386 0.69440 0.00568 0.00115 -0.00048 0.00246 -0.01099 0.00228 -0.00035 -0.00857 0.00433 0.00220 0.00141 0.00359 0.00220 -0.00022 0.00225 -0.00366 -0.00026 -0.00684 0.00050 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 23.3 58.3 52.2 130.4


631193 WINNEBAGO3   345 631197 
WINNCOWEST3  345 1


WINNEBAGO3   345 - WINNCOWEST3  345 1
B 0.00231 -0.00636 -0.01267 -0.00022 0.00109 0.72488 0.00720 0.00191 -0.00159 0.00338 -0.00999 0.00115 -0.00081 -0.00612 0.00476 0.00108 0.00212 0.00190 0.00108 -0.00124 0.00107 -0.00350 -0.00112 -0.00518 0.00165 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 23.4 58.5 51.7 129.4


631197 WINNCOWEST3  345 631198 
LIMECREEK3   345 1


WINNCOWEST3  345 - LIMECREEK3   345 1
B 0.00167 -0.00920 -0.01539 0.00079 0.00473 0.72219 0.00595 0.00153 -0.00148 0.00283 -0.01165 0.00249 -0.00060 -0.00741 0.00467 0.00246 0.00179 0.00394 0.00246 -0.00095 0.00244 -0.00443 -0.00083 -0.00632 0.00090 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 19.8 49.5 49.9 124.7 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B 0.00016 -0.00408 -0.01451 0.00123 0.00372 0.72298 0.00787 0.00032 0.00035 0.00131 -0.01046 0.00229 -0.00017 -0.00727 0.00386 0.00217 0.00058 0.00357 0.00217 0.00040 0.00227 -0.00304 0.00017 -0.00620 -0.00064 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 19.8 49.5 49.8 124.6


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B 0.00016 -0.00408 -0.01451 0.00123 0.00372 0.72298 0.00787 0.00032 0.00035 0.00131 -0.01046 0.00229 -0.00017 -0.00727 0.00386 0.00217 0.00058 0.00357 0.00217 0.00040 0.00227 -0.00304 0.00017 -0.00620 -0.00064 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 19.8 49.5 49.8 124.6


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B 0.00016 -0.00408 -0.01451 0.00123 0.00372 0.72298 0.00787 0.00032 0.00035 0.00131 -0.01046 0.00229 -0.00017 -0.00727 0.00386 0.00217 0.00058 0.00357 0.00217 0.00040 0.00227 -0.00304 0.00017 -0.00620 -0.00064 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 20.9 52.3 49.5 123.8


680301 T FC        69.0 680305 
LINDEN      69.0 1


T FC        69.0 - LINDEN      69.0 1
B 0.00129 -0.00697 -0.01478 0.00069 0.00331 0.72922 0.00519 0.00113 -0.00078 0.00231 -0.01117 0.00193 -0.00043 -0.00710 0.00389 0.00187 0.00136 0.00307 0.00187 -0.00047 0.00189 -0.00352 -0.00044 -0.00618 0.00060 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 18.3 45.8 48.4 121.1 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B 0.00002 -0.00389 -0.01413 0.00131 0.00385 0.72343 0.00774 0.00016 0.00047 0.00110 -0.01038 0.00236 -0.00015 -0.00728 0.00387 0.00223 0.00044 0.00369 0.00223 0.00049 0.00234 -0.00300 0.00025 -0.00622 -0.00082 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 18.1 45.3 48.3 120.6


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B 0.00004 -0.00390 -0.01414 0.00130 0.00383 0.72342 0.00766 0.00018 0.00046 0.00111 -0.01037 0.00234 -0.00015 -0.00727 0.00385 0.00222 0.00046 0.00367 0.00222 0.00048 0.00233 -0.00300 0.00024 -0.00620 -0.00079 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 22.0 55.0 47.0 117.5 G870-Outlet1


WNBAGOS5     161 - FREEBORN5    161 1
B 0.00144 -0.00684 -0.03612 0.00111 0.00419 0.71794 0.00613 0.00128 -0.00028 0.00269 -0.01437 0.00248 -0.00040 -0.00924 0.00466 0.00239 0.00156 0.00393 0.00239 -0.00009 0.00245 -0.00412 -0.00022 -0.00751 0.00060 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 17.0 42.5 46.6 116.5 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00109 -0.00409 -0.01436 0.00078 0.00420 0.72319 0.00456 0.00098 0.00026 0.00203 -0.00993 0.00163 -0.00038 -0.00646 0.00352 0.00139 0.00118 0.00334 0.00139 0.00018 0.00160 -0.00283 -0.00011 -0.00544 0.00047 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 16.3 40.8 45.3 113.4 J182-Outlet2


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B 0.00091 -0.00437 -0.01462 0.00088 0.00307 0.72293 0.00428 0.00081 0.00000 0.00182 -0.01011 0.00182 -0.00025 -0.00662 0.00329 0.00174 0.00102 0.00288 0.00174 0.00009 0.00180 -0.00291 -0.00006 -0.00558 0.00029 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 0.1 0.3 43.2 107.9 G681-Outlet1


ALDEN J8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681-Outlet-1


G681, G681, G681 G681-Outlet-
1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 14.7 36.8 43.1 107.7 J182-Outlet1


AUSTIN 5     161 - GRE-PL VLLY5 161 1
B 0.00110 -0.00538 -0.01695 0.00071 0.00284 0.72101 0.00426 0.00098 -0.00033 0.00194 -0.01162 0.00169 -0.00028 -0.00417 0.00325 0.00163 0.00116 0.00266 0.00163 -0.00016 0.00166 -0.00306 -0.00021 -0.00572 0.00054 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 14.6 36.5 42.4 106.1 G735_J091-Outlet7


LIME CK5     161 - LIMECREEK3   345 1
B 0.00091 -0.00798 -0.01573 0.00095 0.00336 0.72185 0.00444 0.00083 -0.00023 0.00187 -0.01114 0.00197 -0.00018 -0.00710 0.00345 0.00190 0.00104 0.00304 0.00190 -0.00002 0.00195 -0.00300 -0.00003 -0.00601 0.00025 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 13.9 34.8 42.3 105.9 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B 0.00096 -0.00513 -0.01570 0.00083 0.00295 0.72197 0.00423 0.00086 -0.00017 0.00184 -0.01299 0.00177 -0.00019 -0.00615 0.00324 0.00171 0.00106 0.00276 0.00171 -0.00001 0.00175 -0.00305 -0.00006 -0.00623 0.00036 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 40 11.3 28.3 40.6 101.4 G735_J091-Outlet3


NIW    5     161 - LIME CK5     161 1
B 0.00044 0.00213 -0.02312 0.00172 0.00385 0.71541 0.00403 0.00045 0.00184 0.00149 -0.01274 0.00239 0.00006 -0.00872 0.00331 0.00222 0.00069 0.00372 0.00222 0.00145 0.00239 -0.00286 0.00083 -0.00705 -0.00029 G681, G681, G681-Outlet-1 G681, G681,  G681-Outlet-1


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9 
13.8 9 345 285.3 82.7 415.6 120.5


601002 ADAMS  3     345 615306 
GRE-PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B -0.04579 -0.06112 -0.12013 0.01452 -0.01005 -0.11074 -0.04315 -0.04043 0.00883 -0.04205 -0.26154 0.00047 0.02802 -0.10171 -0.03085 0.00145 -0.03910 -0.01301 0.00145 0.01666 0.00105 0.03244 0.03113 -0.09850 -0.04942 J026, J026,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 52.8 31.4 59.5 60.3 114.2


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B -0.03671 0.00038 0.00078 -0.00048 -0.00118 0.00082 -0.00065 -0.00278 -0.00012 -0.00832 0.00198 -0.00124 0.00034 0.00274 -0.00469 -0.00119 -0.00387 -0.00142 -0.00119 -0.00013 -0.00118 0.00131 0.00000 0.00299 -0.24734 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 52.8 29.5 55.9 57.9 109.7 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B -0.03645 0.00027 0.00065 -0.00057 -0.00129 0.00068 -0.00089 -0.00235 -0.00022 -0.00857 0.00190 -0.00133 0.00029 0.00266 -0.00484 -0.00128 -0.00347 -0.00154 -0.00128 -0.00022 -0.00128 0.00125 -0.00008 0.00297 -0.24201 H048_H058, 
H048_H058
, H048_H058, H048_H058,  


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 47.8 35.3 73.8 63.9 133.6


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03671 -0.00038 -0.00078 0.00048 0.00118 -0.00082 0.00065 0.00278 0.00012 0.00832 -0.00198 0.00124 -0.00034 -0.00274 0.00469 0.00119 0.00387 0.00142 0.00119 0.00013 0.00118 -0.00131 0.00000 -0.00299 0.24734 H048_H058, 


H048_H058
, H048_H058-Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 47.8 33.5 70.1 61.6 128.8 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.03645 -0.00027 -0.00065 0.00057 0.00129 -0.00068 0.00089 0.00235 0.00022 0.00857 -0.00190 0.00133 -0.00029 -0.00266 0.00484 0.00128 0.00347 0.00154 0.00128 0.00022 0.00128 -0.00125 0.00008 -0.00297 0.24201 H048_H058, 
H048_H058
, H048_H058-Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 47.8 34.0 71.1 51.3 107.2 XEL_B2_WAKEFIELD_2_115


GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


B 0.02321 -0.00008 -0.00030 0.00041 0.00087 -0.00031 0.00070 0.00107 0.00021 0.00540 -0.00108 0.00088 -0.00013 -0.00154 0.00305 0.00084 0.00176 0.00102 0.00084 0.00020 0.00084 -0.00070 0.00011 -0.00177 0.17063 H048_H058-Outlet-3  H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 47.8 33.8 70.7 48.7 102.0


3Wnd: OPEN B$0313 115/69       
1


GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1


B 0.01940 -0.00010 -0.00028 0.00029 0.00063 -0.00029 0.00046 0.00098 0.00012 0.00411 -0.00087 0.00065 -0.00012 -0.00123 0.00232 0.00062 0.00151 0.00075 0.00062 0.00012 0.00062 -0.00057 0.00006 -0.00138 0.15663 H048_H058-Outlet-3  H048_H058-Outlet-3
619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 58.3 33.3 57.1 61.9 106.3


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.03671 -0.00038 -0.00078 0.00048 0.00118 -0.00082 0.00065 0.00278 0.00012 0.00832 -0.00198 0.00124 -0.00034 -0.00274 0.00469 0.00119 0.00387 0.00142 0.00119 0.00013 0.00118 -0.00131 0.00000 -0.00299 0.24734 H048_H058, 


H048_H058
, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 58.3 31.4 53.9 59.6 102.3 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.03645 -0.00027 -0.00065 0.00057 0.00129 -0.00068 0.00089 0.00235 0.00022 0.00857 -0.00190 0.00133 -0.00029 -0.00266 0.00484 0.00128 0.00347 0.00154 0.00128 0.00022 0.00128 -0.00125 0.00008 -0.00297 0.24201 H048_H058, 
H048_H058
, H048_H058, H048_H058,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 39.3 109.2 68.7 190.7


631000 ABBOTT 5     161 631083 
TRAER  5     161 1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00160 -0.00396 -0.00176 -0.02455 -0.00788 -0.00185 -0.00274 -0.00178 -0.03222 -0.00224 0.00069 -0.00901 0.00207 0.00153 -0.00360 -0.00557 -0.00197 -0.00976 -0.00557 -0.06795 -0.00965 0.00993 -0.03087 0.00148 -0.00115 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 37.3 103.6 60.6 168.3


631008 WELSBRG5     161 631081 
M-TOWN 5     161 1


WELSBRG5     161 - M-TOWN 5     161 1
B -0.00328 -0.01109 -0.00642 0.01381 -0.00668 -0.00646 -0.00468 -0.00296 -0.05825 -0.00362 -0.00439 0.00062 0.00362 -0.00278 -0.00405 0.00007 -0.00301 -0.00955 0.00007 -0.12496 0.00085 0.00214 0.05637 -0.00266 -0.00313 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 29.6 82.2 44.1 122.6


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B -0.00191 -0.00603 -0.00321 -0.00354 -0.00602 -0.00327 -0.00296 -0.00186 -0.03732 -0.00232 -0.00134 -0.00329 0.00224 -0.00032 -0.00308 -0.00218 -0.00196 -0.00805 -0.00218 -0.05804 -0.00344 0.00519 0.03425 -0.00034 -0.00166 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 29.6 82.2 44.1 122.5 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B -0.00192 -0.00604 -0.00322 -0.00351 -0.00602 -0.00328 -0.00297 -0.00187 -0.03730 -0.00233 -0.00135 -0.00328 0.00225 -0.00033 -0.00308 -0.00217 -0.00197 -0.00805 -0.00217 -0.05800 -0.00343 0.00519 0.03432 -0.00034 -0.00167 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 29.6 82.2 44.1 122.5 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B -0.00191 -0.00603 -0.00321 -0.00354 -0.00602 -0.00327 -0.00296 -0.00186 -0.03732 -0.00232 -0.00134 -0.00329 0.00224 -0.00032 -0.00308 -0.00218 -0.00196 -0.00805 -0.00218 -0.05804 -0.00344 0.00519 0.03425 -0.00034 -0.00166 H021, H021,  
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 29.5 81.9 43.9 122.1


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B -0.00191 -0.00603 -0.00321 -0.00354 -0.00602 -0.00327 -0.00296 -0.00186 -0.03732 -0.00232 -0.00134 -0.00329 0.00224 -0.00032 -0.00308 -0.00218 -0.00196 -0.00805 -0.00218 -0.05804 -0.00344 0.00519 0.03425 -0.00034 -0.00166 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 28.9 80.3 43.2 119.9


631199 EMERY3       345 636199 
BLKHAWK3     345 1


EMERY3       345 - BLKHAWK3     345 1
B -0.00227 -0.00801 -0.00427 -0.00211 -0.00571 -0.00432 -0.00349 -0.00216 -0.02877 -0.00268 -0.00212 -0.00283 0.00239 -0.00082 -0.00336 -0.00193 -0.00225 -0.00740 -0.00193 -0.05342 -0.00293 0.00469 0.03550 -0.00085 -0.00203 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 39.9 110.8 42.0 116.7


631000 ABBOTT 5     161 631081 
M-TOWN 5     161 1


ABBOTT 5     161 - M-TOWN 5     161 1
B -0.00160 -0.00396 -0.00176 -0.02455 -0.00788 -0.00185 -0.00274 -0.00178 -0.03222 -0.00224 0.00069 -0.00901 0.00207 0.00153 -0.00360 -0.00557 -0.00197 -0.00976 -0.00557 -0.06795 -0.00965 0.00993 0.15051 0.00148 -0.00115 H021, H021,  


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 22.1 61.4 41.1 114.2 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B -0.00109 -0.00342 -0.00176 -0.00706 -0.00404 -0.00180 -0.00178 -0.00110 -0.06983 -0.00140 -0.00051 -0.00332 0.00169 0.00018 -0.00199 -0.00193 -0.00118 -0.00540 -0.00193 -0.07446 -0.00355 0.00428 0.02850 0.00006 -0.00089 H021, G947 H021, G947 


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 27.3 75.8 40.7 113.1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B -0.00215 -0.00576 -0.00334 -0.00276 -0.00587 -0.00339 -0.00309 -0.00210 -0.02865 -0.00252 -0.00174 -0.00352 0.00258 -0.00084 -0.00321 -0.00284 -0.00219 -0.00733 -0.00284 -0.05366 -0.00366 0.00370 0.03482 -0.00082 -0.00192 H021, H021,  
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 36 26.1 72.5 38.6 107.2 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00218 -0.00605 -0.00360 -0.00173 -0.00736 -0.00364 -0.00324 -0.00204 -0.02877 -0.00253 -0.00197 -0.00201 0.00230 -0.00103 -0.00313 -0.00080 -0.00211 -0.00753 -0.00080 -0.05339 -0.00209 0.00346 0.03532 -0.00101 -0.00198 H021, H021,  


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 60 21.2 35.3 74.7 124.6 J097-Outlet2


MPWSPLIT     161 - DENMARK5     161 1
B -0.00044 -0.00091 -0.00090 0.00087 0.00093 -0.00089 -0.00029 -0.00024 -0.00042 -0.00023 -0.00140 0.00177 -0.27214 -0.00141 0.00025 0.00193 -0.00016 0.00065 0.00193 -0.00008 0.00168 -0.00242 -0.00017 -0.00157 -0.00061 J097, J097, J097 J097, J097, J097 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 60 20.9 34.8 74.5 124.2 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B -0.00046 -0.00094 -0.00093 0.00081 0.00088 -0.00091 -0.00032 -0.00027 -0.00046 -0.00026 -0.00142 0.00171 -0.27161 -0.00143 0.00021 0.00187 -0.00019 0.00060 0.00187 -0.00012 0.00162 -0.00244 -0.00022 -0.00158 -0.00064 J097, J097, J097, J097,  


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 60 21.8 36.3 60.1 100.2 MPW LINE 104


9 SUB  5     161 - HWY61  5     161 1
HWY61  5     161 - WEST   5     161 1
NEWPORT5     161 - HWY61  5     161 1
WEST   8    69.0 - WEST   5     161 - 
WEST   9    13.8 1


B 0.00121 0.00183 0.00173 0.00077 0.00042 0.00172 0.00118 0.00104 0.00162 0.00108 0.00209 -0.00016 -0.20379 0.00208 0.00074 -0.00040 0.00098 0.00061 -0.00040 0.00149 -0.00007 0.00305 0.00169 0.00209 0.00134 J097, J097, J097, J097,  
630104 WALTERS8    69.0 630120 
ALDEN J8    69.0  1 40 1.3 3.3 42.0 105.0 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G681, G681, G681 G681, G681, G681 


630341 IAFINDP8    69.0 631029 
IAFINDP5     161  1 100 65.3 65.3 102.6 102.6 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00524 0.01487 0.00929 -0.02765 0.00734 0.00931 0.00671 0.00475 -0.32834 0.00546 0.00735 -0.00295 -0.00242 0.00565 0.00555 -0.00086 0.00475 0.01074 -0.00086 -0.17116 -0.00353 0.00234 -0.04932 0.00520 0.00520 G947, G947, H021, G947 G947, G947, H021, G947 


631004 M-TOWN 7     115 631081 M-
TOWN 5     161  1 213 153.9 72.3 236.0 110.8 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00529 -0.00665 -0.00406 -0.10630 -0.02029 -0.00423 -0.00761 -0.00595 -0.04225 -0.00691 0.00094 -0.03317 0.00602 0.00213 -0.01044 -0.02023 -0.00645 -0.02279 -0.02023 -0.09390 -0.03569 0.01395 -0.16448 0.00244 -0.00413 H009 H009 


631004 M-TOWN 7     115 631081 M-
TOWN 5     161  1 213 140.4 65.9 216.9 101.8 G798-Outlet2


STRY_CO5     161 - FERNALD5     161 1
B -0.00477 -0.00838 -0.00524 -0.14881 -0.01496 -0.00535 -0.00665 -0.00508 -0.04148 -0.00589 -0.00164 -0.01906 0.00550 -0.00033 -0.00819 -0.01407 -0.00541 -0.01588 -0.01407 -0.08972 -0.02014 0.00616 -0.11579 -0.00001 -0.00400 G798 G798 


631008 WELSBRG5     161 656301 
WELSBRG G   69.0  1 100 64.5 64.5 111.6 111.6 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00199 0.00814 0.00435 -0.01781 0.00416 0.00435 0.00299 0.00173 0.08900 0.00219 0.00269 -0.00298 -0.00249 0.00187 0.00237 -0.00108 0.00174 0.00580 -0.00108 0.28420 -0.00340 -0.00093 -0.03330 0.00106 0.00192 H021, H021, H021 H021-Outlet-3


H021, H021, H021 H021-Outlet-
3


631037 MPWSPLIT     161 631108 
DENMARK5     161  1 175 2.4 1.4 196.1 112.0


631037 MPWSPLIT     161 631114 
NEWPORT5     161 1


MPWSPLIT     161 - NEWPORT5     161 1 B
0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097 J097-Outlet-2


J097, J097, J097 J097-Outlet-
2


631037 MPWSPLIT     161 631114 
NEWPORT5     161  1 175 2.5 1.4 196.1 112.0 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097-Outlet-2 J097, J097,  J097-Outlet-2
631037 MPWSPLIT     161 631114 
NEWPORT5     161  1 175 2.4 1.4 196.1 112.0 J097-Outlet2


MPWSPLIT     161 - DENMARK5     161 1
B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 J097, J097, J097 J097-Outlet-2


J097, J097, J097 J097-Outlet-
2


631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 167 5.6 3.4 185.2 110.9 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870-Outlet-1 G870, G870,  G870-Outlet-1
631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 167 5.6 3.4 185.1 110.9 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 G870, G870, G870 G870-Outlet-1


G870, G870, G870 G870-Outlet-
1


GIP With 
Impact-5


Table E-5: 2022 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%) GIP With Impact-6 GIP With Impact







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-5


Table E-5: 2022 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%) GIP With Impact-6 GIP With Impact


631074 GR JCT 5     161 631196 
KARMA 5      161  1 167 174.6 104.6 168.4 100.9 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 -0.59119 -0.00075 -0.00545 0.00329 0.00783 J092, J092,  


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 174.6 104.6 216.9 129.9 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00867 -0.00682 -0.00701 -0.02240 -0.01521 -0.00709 -0.01049 -0.00829 -0.00578 -0.01023 -0.00427 -0.35063 0.01017 -0.00405 -0.01394 0.02034 -0.00860 -0.03076 0.02034 -0.00020 -0.40881 0.00075 0.00545 -0.00329 -0.00783 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 168.4 100.8 206.6 123.7


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B -0.00736 -0.00345 -0.00404 -0.02725 0.00282 -0.00414 -0.00782 -0.00739 -0.00286 -0.00891 -0.00232 -0.39186 0.00916 -0.00245 -0.01312 0.01562 -0.00775 -0.02690 0.01562 -0.00002 -0.43642 0.00153 0.00345 -0.00188 -0.00644 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 153.0 91.6 198.2 118.7 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.50594 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 631196 
KARMA 5      161  1 167 152.8 91.5 198.0 118.6 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.50594 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421 J092, H096, J092 H096-Outlet-1


J092, H096, J092 H096-Outlet-
1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 156.8 93.9 192.7 115.4


631071 SCRANTN5     161 631074 
GR JCT 5     161 1


SCRANTN5     161 - GR JCT 5     161 1
B -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.00666 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421 H096, H096-Outlet-1 H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 156.9 94.0 192.6 115.3 ITCM-B104-SW


SCRANTN5     161 - GU CTR 5     161 1
SCRANTN9    34.5 - SCRANTN5     161 1
SCRANTN5     161 - GR JCT 5     161 1


B -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.50594 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 631196 
KARMA 5      161  1 167 158.9 95.1 192.5 115.2


635300 MONONA 5     161 635330 
CRWFRD 5     161 1


MONONA 5     161 - CRWFRD 5     161 1
B -0.00247 -0.00100 -0.00092 -0.03046 0.00478 -0.00097 -0.00278 -0.00248 -0.00236 -0.00332 0.00016 -0.38629 0.00756 0.00021 -0.00567 0.01395 -0.00268 -0.02615 0.01395 -0.00073 -0.44992 0.00249 0.00192 0.00055 -0.00195 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 145.8 87.3 190.8 114.2 ITCM-B103-SW


ANITA  8    69.0 - ANITA  5     161 1
ANITA  5     161 - GU CTR 5     161 1


B -0.00480 -0.00351 -0.00339 -0.03915 0.00182 -0.00345 -0.00566 -0.00458 -0.00543 -0.00585 -0.00197 -0.50596 0.00790 -0.00185 -0.00849 0.01415 -0.00478 -0.02795 0.01415 -0.00447 -0.50664 0.00078 -0.00199 -0.00136 -0.00423 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 631196 
KARMA 5      161  1 167 165.1 98.9 190.8 114.2


631007 GR JCT7      115 631030 
BOONE W7     115 1


BOONE W7     115 - GR JCT7      115 1
B -0.00616 0.00006 -0.00149 0.02544 0.00467 -0.00160 -0.00624 -0.00657 0.00629 -0.00775 0.00019 -0.42681 0.00883 -0.00027 -0.01215 0.01231 -0.00699 -0.02275 0.01231 0.01399 -0.49638 0.00463 0.01931 0.00015 -0.00514 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 154.0 92.2 188.9 113.1 B-NRWLK-MADCO-ROLL-BNEVL


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
RLHILLS3     345 - MADISON3     345 1


B -0.00566 -0.00171 -0.00238 -0.02271 0.00490 -0.00247 -0.00588 -0.00589 -0.00068 -0.00698 -0.00093 -0.35297 0.00858 -0.00111 -0.01057 -0.00008 -0.00623 -0.02273 -0.00008 0.00233 -0.41117 0.00255 0.00569 -0.00068 -0.00482 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1
631077 PERRY  5     161 631196 
KARMA 5      161  1 167 153.7 92.0 188.5 112.9 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B -0.00564 -0.00171 -0.00238 -0.02274 0.00492 -0.00247 -0.00586 -0.00588 -0.00069 -0.00696 -0.00093 -0.35298 0.00855 -0.00111 -0.01055 -0.00003 -0.00621 -0.02272 -0.00003 0.00231 -0.41118 0.00254 0.00566 -0.00068 -0.00481 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 150.3 90.0 187.5 112.2 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B -0.00565 -0.00163 -0.00239 -0.06214 0.00282 -0.00248 -0.00607 -0.00582 0.00087 -0.00701 -0.00071 -0.35868 0.00840 -0.00089 -0.01069 0.01300 -0.00615 -0.02521 0.01300 0.00821 -0.41762 0.00333 0.01515 -0.00045 -0.00480 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 150.0 89.8 182.3 109.1 R42-Outlet3


WEBSTER3     345 - LEHIGH 3     345 1
B -0.00662 -0.00564 -0.00556 -0.02456 0.01755 -0.00562 -0.00807 -0.00631 -0.00556 -0.00784 -0.00332 -0.35236 0.00867 -0.00306 -0.01079 0.01739 -0.00656 -0.02887 0.01739 -0.00099 -0.41077 0.00074 0.00389 -0.00243 -0.00596 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 148.6 89.0 179.2 107.3 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B -0.00595 -0.00131 -0.00218 -0.02304 0.00909 -0.00227 -0.00604 -0.00617 -0.00005 -0.00737 -0.00086 -0.35372 0.00828 -0.00115 -0.01126 0.01446 -0.00652 -0.02183 0.01446 0.00249 -0.41194 0.00252 0.00544 -0.00073 -0.00508 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 147.3 88.2 176.4 105.6 J191_R65-Outlet1


CBLUFFS3     345 - RLHILLS3     345 1
B -0.00578 -0.00185 -0.00252 -0.02288 0.00479 -0.00260 -0.00600 -0.00601 -0.00082 -0.00710 -0.00107 -0.35312 0.00842 -0.00125 -0.01068 0.02843 -0.00635 -0.02285 0.02843 0.00217 -0.41131 0.00240 0.00553 -0.00081 -0.00495 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 143.0 85.6 176.2 105.5 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B -0.00504 -0.00220 -0.00263 -0.02435 0.00376 -0.00268 -0.00769 -0.00528 -0.00159 -0.00642 -0.00099 -0.35419 0.00784 -0.00096 -0.01039 0.01400 -0.00561 -0.02339 0.01400 0.00116 -0.41254 0.00213 0.00439 -0.00055 -0.00418 J092, H096, H096-Outlet-1 J092, H096,  H096-Outlet-1


631077 PERRY  5     161 631196 
KARMA 5      161  1 167 143.2 85.7 175.7 105.2 J092-Outlet3


SCRANTN9    34.5 - SCRANTN5     161 1
B -0.00544 -0.00204 -0.00257 -0.02416 0.00411 -0.00265 -0.00576 -0.00554 -0.00140 -0.00669 -0.00118 -0.35394 0.00788 -0.00131 -0.01008 0.01423 -0.00584 -0.02302 0.01423 0.00133 -0.41229 0.00206 0.00451 -0.00088 -0.00468 J092, H096, J092 H096-Outlet-1


J092, H096, J092 H096-Outlet-
1


631077 PERRY  5     161 635607 
BITRSWT5     161  1 167 145.8 87.3 187.9 112.5 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783 J092, H096, J092, H096,  


631077 PERRY  5     161 635607 
BITRSWT5     161  1 167 139.7 83.7 177.9 106.5


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B 0.00736 0.00345 0.00404 0.02725 -0.00282 0.00414 0.00782 0.00739 0.00286 0.00891 0.00232 0.39186 -0.00916 0.00245 0.01312 -0.01562 0.00775 0.02690 -0.01562 0.00002 0.43642 -0.00153 -0.00345 0.00188 0.00644 J092, H096, J092, H096,  


631077 PERRY  5     161 635607 
BITRSWT5     161  1 167 124.3 74.4 169.5 101.5 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00478 0.00350 0.00338 0.03916 -0.00183 0.00344 0.00564 0.00456 0.00543 0.00583 0.00196 0.50594 -0.00788 0.00184 0.00846 -0.01414 0.00476 0.02792 -0.01414 0.00447 0.50663 -0.00078 0.00199 0.00135 0.00421 J092, H096, J092, H096,  
631077 PERRY  5     161 635607 
BITRSWT5     161  1 167 124.1 74.3 169.3 101.4 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B 0.00478 0.00350 0.00338 0.03916 -0.00183 0.00344 0.00564 0.00456 0.00543 0.00583 0.00196 0.50594 -0.00788 0.00184 0.00846 -0.01414 0.00476 0.02792 -0.01414 0.00447 0.50663 -0.00078 0.00199 0.00135 0.00421 J092, H096, J092 J092, H096, J092 


631083 TRAER  5     161 631086 
DYSART 5     161  1 276 160.9 58.3 282.0 102.2


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00420 0.00002 -0.00129 0.13320 0.03000 -0.00096 0.00720 0.00573 0.05408 0.00682 -0.00940 0.04781 -0.00730 -0.01017 0.01291 0.03444 0.00660 0.03114 0.03444 0.13850 0.05112 -0.03899 0.33232 -0.01025 0.00220 H009, H009,  


631083 TRAER  5     161 631086 
DYSART 5     161  1 276 160.5 58.2 281.7 102.1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00418 0.00000 -0.00131 0.13320 0.02992 -0.00098 0.00718 0.00572 0.05406 0.00681 -0.00941 0.04780 -0.00728 -0.01018 0.01289 0.03455 0.00658 0.03110 0.03455 0.13850 0.05110 -0.03899 0.33233 -0.01026 0.00219 H009, H009,  
631083 TRAER  5     161 631086 
DYSART 5     161  1 276 145.2 52.6 280.0 101.5


631107 JASPER 5     161 631186 
LAUREL_5     161 1


JASPER 5     161 - LAUREL_5     161 1
B 0.00198 0.00430 0.00052 0.16879 0.01905 0.00076 0.00467 0.00265 0.07522 0.00372 -0.00577 0.03186 -0.00593 -0.00717 0.00757 0.01405 0.00317 0.02580 0.01405 0.18627 0.03500 -0.02993 0.39820 -0.00720 0.00073 H009, H009, H009, H009,  


631083 TRAER  5     161 631086 
DYSART 5     161  1 276 150.9 54.7 277.0 100.3


631004 M-TOWN 7     115 631081 
M-TOWN 5     161 1


M-TOWN 7     115 - M-TOWN 5     161 1
B 0.00245 -0.00039 -0.00244 0.15035 0.02648 -0.00211 0.00541 0.00389 0.06121 0.00494 -0.01051 0.04627 -0.00408 -0.01149 0.01071 0.02816 0.00470 0.02997 0.02816 0.15708 0.04989 -0.04057 0.35735 -0.01137 0.00056 H009, H009,  


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 159.6 95.6 291.8 174.7


631197 WINNCOWEST3  345 631198 
LIMECREEK3   345 1


WINNCOWEST3  345 - LIMECREEK3   345 1
B -0.01271 0.06706 -0.68396 -0.00268 -0.02697 0.07697 -0.03755 -0.01141 0.01361 -0.01910 0.07159 -0.01379 0.00444 0.04307 -0.02872 -0.01387 -0.01280 -0.02194 -0.01387 0.00924 -0.01346 0.02744 0.00740 0.03265 -0.00854 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 156.2 93.5 290.7 174.0


631193 WINNEBAGO3   345 631197 
WINNCOWEST3  345 1


WINNEBAGO3   345 - WINNCOWEST3  345 1
B -0.01637 0.04805 -0.70086 0.00345 -0.00413 0.06028 -0.04463 -0.01351 0.01381 -0.02212 0.06091 -0.00539 0.00560 0.03490 -0.02882 -0.00520 -0.01457 -0.00906 -0.00520 0.01067 -0.00488 0.02128 0.00888 0.02546 -0.01287 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 127.7 76.5 269.3 161.3


10439 G826_SUB     345 601032 
FIELD_S3     345 1


FIELD_S3     345 - G826_SUB     345 1
B -0.00411 0.03442 -0.68948 -0.00500 -0.01946 0.07195 -0.04438 -0.00433 0.00232 -0.01010 0.06336 -0.01180 0.00183 0.04114 -0.02261 -0.01136 -0.00571 -0.01848 -0.01136 0.00101 -0.01161 0.01828 0.00127 0.03092 -0.00001 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 127.8 76.5 268.9 161.0


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B -0.00411 0.03442 -0.68948 -0.00500 -0.01946 0.07195 -0.04438 -0.00433 0.00232 -0.01010 0.06336 -0.01180 0.00183 0.04114 -0.02261 -0.01136 -0.00571 -0.01848 -0.01136 0.00101 -0.01161 0.01828 0.00127 0.03092 -0.00001 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 127.7 76.5 268.9 161.0


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B -0.00411 0.03442 -0.68948 -0.00500 -0.01946 0.07195 -0.04438 -0.00433 0.00232 -0.01010 0.06336 -0.01180 0.00183 0.04114 -0.02261 -0.01136 -0.00571 -0.01848 -0.01136 0.00101 -0.01161 0.01828 0.00127 0.03092 -0.00001 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 121.3 72.6 264.5 158.4 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B -0.00277 0.03318 -0.69172 -0.00572 -0.02064 0.06940 -0.04630 -0.00310 0.00143 -0.00854 0.06317 -0.01254 0.00161 0.04168 -0.02307 -0.01202 -0.00459 -0.01965 -0.01202 0.00025 -0.01237 0.01817 0.00069 0.03149 0.00172 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2
631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 120.2 72.0 263.3 157.7


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B -0.00289 0.03323 -0.69168 -0.00567 -0.02054 0.06944 -0.04585 -0.00318 0.00148 -0.00859 0.06314 -0.01247 0.00162 0.04159 -0.02299 -0.01196 -0.00466 -0.01955 -0.01196 0.00030 -0.01230 0.01816 0.00073 0.03140 0.00155 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 116.9 70.0 256.9 153.8 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B -0.00880 0.03498 -0.68982 -0.00535 -0.01892 0.07136 -0.02799 -0.00788 0.00288 -0.01379 0.06118 -0.01237 0.00373 0.03750 -0.02134 -0.01256 -0.00899 -0.01722 -0.01256 0.00130 -0.01227 0.01782 0.00141 0.02756 -0.00548 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2
631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 116.7 69.9 256.6 153.7


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B -0.00879 0.03500 -0.68980 -0.00535 -0.01885 0.07138 -0.02797 -0.00787 0.00289 -0.01378 0.06119 -0.01236 0.00372 0.03751 -0.02133 -0.01264 -0.00898 -0.01719 -0.01264 0.00130 -0.01225 0.01782 0.00140 0.02757 -0.00546 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 120.4 72.1 254.6 152.5


631036 NIW    5     161 631174 
GLENWRTH5    161 1


NIW    5     161 - GLENWRTH5    161 1
B -0.00445 0.00117 -0.64178 -0.00709 -0.01974 0.11405 -0.02460 -0.00402 -0.00519 -0.01003 0.07675 -0.01184 0.00125 0.05018 -0.01913 -0.01110 -0.00530 -0.01892 -0.01110 -0.00413 -0.01178 0.01818 -0.00164 0.03666 -0.00064 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 113.8 68.1 252.4 151.1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B -0.00880 0.03431 -0.69039 -0.00270 -0.02242 0.07079 -0.02827 -0.00766 0.00265 -0.01373 0.06066 -0.00847 0.00293 0.03705 -0.02105 -0.00731 -0.00872 -0.01758 -0.00731 0.00204 -0.00823 0.01721 0.00270 0.02712 -0.00556 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 106.3 63.7 247.9 148.5 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B -0.00799 0.03694 -0.68528 -0.00349 -0.01701 -0.11048 -0.02784 -0.00699 0.00405 -0.01306 0.06420 -0.00999 0.00226 0.03959 -0.02064 -0.00970 -0.00810 -0.01583 -0.00970 0.00250 -0.00980 0.01837 0.00242 0.02930 -0.00463 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 109.6 65.6 244.4 146.3 J182-Outlet2


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B -0.00777 0.03584 -0.68898 -0.00326 -0.01623 0.07221 -0.02676 -0.00678 0.00405 -0.01260 0.06164 -0.00953 0.00220 0.03792 -0.01981 -0.00926 -0.00784 -0.01510 -0.00926 0.00253 -0.00934 0.01763 0.00240 0.02789 -0.00456 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 107.1 64.1 241.9 144.8 R42-Outlet3


WEBSTER3     345 - LEHIGH 3     345 1
B -0.00831 0.03418 -0.69035 -0.00345 -0.01007 0.07085 -0.02782 -0.00713 0.00214 -0.01313 0.06067 -0.00881 0.00256 0.03712 -0.02014 -0.00781 -0.00816 -0.01779 -0.00781 0.00147 -0.00864 0.01703 0.00212 0.02718 -0.00514 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 105.5 63.2 240.5 144.0 H081-Outlet1


LYON CO 3    345 - H081_SUB     345 1
B -0.00756 0.03592 -0.68883 -0.00330 -0.01632 0.07237 -0.02653 -0.00704 0.00407 -0.01559 0.06186 -0.00965 0.00222 0.03820 -0.02043 -0.00938 -0.00818 -0.01521 -0.00938 0.00253 -0.00945 0.01776 0.00241 0.02815 -0.00422 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 103.8 62.2 239.9 143.7 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B -0.00776 0.03593 -0.68890 -0.00464 -0.01642 0.07229 -0.02677 -0.00679 0.00380 -0.01261 0.06178 -0.00993 0.00220 0.03806 -0.01987 -0.00950 -0.00785 -0.01530 -0.00950 0.00163 -0.00978 0.01802 -0.00162 0.02802 -0.00453 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 104.4 62.5 239.6 143.5 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B -0.00779 0.03587 -0.68895 -0.00310 -0.01614 0.07223 -0.02677 -0.00682 0.00413 -0.01263 0.06167 -0.00942 0.00227 0.03794 -0.01987 -0.01086 -0.00788 -0.01507 -0.01086 0.00264 -0.00922 0.01769 0.00253 0.02792 -0.00457 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 105.5 63.2 239.5 143.4 H081-Outlet2


BRKNGCO3     345 - H081_SUB     345 1
B -0.00756 0.03592 -0.68883 -0.00330 -0.01632 0.07237 -0.02653 -0.00704 0.00407 -0.00932 0.06186 -0.00965 0.00222 0.03820 -0.02043 -0.00938 -0.00818 -0.01521 -0.00938 0.00253 -0.00945 0.01776 0.00241 0.02815 -0.00422 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 167 103.9 62.2 239.3 143.3 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B -0.00779 0.03589 -0.68895 -0.00825 -0.01640 0.07224 -0.02680 -0.00682 0.00435 -0.01265 0.06171 -0.01015 0.00226 0.03798 -0.01989 -0.00942 -0.00788 -0.01539 -0.00942 0.00343 -0.01004 0.01780 0.00380 0.02795 -0.00457 G870, G870, G870-Outlet-2 G870, G870,  G870-Outlet-2


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 769.7 91.0 967.7 114.4


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B 0.09393 0.16681 0.14966 0.01384 0.05350 0.14719 0.10041 0.08354 0.11561 0.09070 0.17136 0.01641 -0.08086 0.17240 0.07659 0.00506 0.08186 0.06602 0.00506 0.06156 0.01652 0.21352 0.01092 0.12759 0.09839 H008, H008,  


631142 ARNOLD 3     345 631148 
MORGANV3     345  1 956 787.3 82.4 1005.6 105.2


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B 0.08508 0.15326 0.13491 0.06033 0.05514 0.13291 0.09197 0.07599 0.13338 0.08277 0.15158 0.02649 -0.07515 0.14993 0.07152 0.00931 0.07464 0.06877 0.00931 0.10925 0.02781 0.20769 0.10690 0.11518 0.08865 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 746.1 78.0 987.6 103.3


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B 0.08839 0.16007 0.13981 0.09057 0.05991 0.13784 0.09592 0.07903 0.15366 0.08619 0.15589 0.03298 -0.07814 0.15288 0.07502 0.01075 0.07768 0.07562 0.01075 0.14373 0.03507 0.22405 0.16150 0.12024 0.09195 H008, H008,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 899.1 97.1 1139.3 123.0


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B 0.07305 0.07073 0.06752 0.13743 0.16507 0.06792 0.08546 0.07584 0.08935 0.08205 0.04747 0.17444 -0.10381 0.04437 0.10082 0.20499 0.07866 0.13532 0.20499 0.09236 0.17960 0.01751 0.08227 0.03556 0.06683 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 896.9 96.9 1138.1 122.9 B-TIFFIN SPS


HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1


B 0.07327 0.07110 0.06784 0.13784 0.16525 0.06824 0.08570 0.07603 0.08979 0.08226 0.04782 0.17460 -0.10356 0.04471 0.10102 0.20505 0.07885 0.13554 0.20505 0.09288 0.17977 0.01803 0.08290 0.03585 0.06706 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 878.9 94.9 1112.7 120.2 B2.ASK-ARPOG SPS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
COC 69      69.0 - TIMBERWOLF  69.0 1
MAUSTON     69.0 - HLT 69      69.0 1


B 0.06716 0.05335 0.05310 0.12772 0.16073 0.05381 0.07787 0.07082 0.07194 0.07599 0.03063 0.17323 -0.09272 0.02863 0.09544 0.20669 0.07369 0.12895 0.20669 0.07556 0.17811 -0.01061 0.06206 0.02219 0.06095 J191, R65, J191, R65,  
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 884.9 95.6 1112.1 120.1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.06941 0.05338 0.05926 0.12312 0.15873 0.05946 0.07970 0.07248 0.06675 0.07795 0.04343 0.17062 -0.09675 0.04542 0.09600 0.20423 0.07525 0.12714 0.20423 0.07001 0.17540 -0.01881 0.05533 0.02913 0.06344 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 883.8 95.4 1111.5 120.0


631199 EMERY3       345 636199 
BLKHAWK3     345 1


EMERY3       345 - BLKHAWK3     345 1
B 0.06624 0.07270 0.06060 0.12765 0.16595 0.06129 0.08096 0.06994 0.07498 0.07648 0.03231 0.17492 -0.09551 0.02614 0.09812 0.20809 0.07315 0.13407 0.20809 0.07600 0.17980 -0.02068 0.05842 0.02070 0.05901 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 877.1 94.7 1110.8 120.0 B2.ASK-ARP3 SPS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


B 0.06711 0.05328 0.05303 0.12768 0.16069 0.05374 0.07781 0.07078 0.07189 0.07594 0.03052 0.17320 -0.09273 0.02855 0.09540 0.20666 0.07365 0.12890 0.20666 0.07551 0.17808 -0.01073 0.06201 0.02203 0.06089 J191, R65, J191, R65,  







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-5


Table E-5: 2022 SUOP Category B Thermal Violations


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>Cutoff


GIP With Impact-1 GIP With Impact-2
GIP With 
Impact-3


MW>20%*Rating
GIP With 
Impact-4


Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%) GIP With Impact-6 GIP With Impact


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 877.1 94.7 1110.3 119.9 ATC_B2_8E2


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


B 0.06711 0.05328 0.05303 0.12768 0.16069 0.05374 0.07781 0.07078 0.07189 0.07594 0.03052 0.17320 -0.09273 0.02855 0.09540 0.20666 0.07365 0.12890 0.20666 0.07551 0.17808 -0.01073 0.06201 0.02203 0.06089 J191, R65, J191, R65,  
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 875.6 94.6 1106.1 119.5


631139 HAZLTON3     345 631142 
ARNOLD 3     345 1


HAZLTON3     345 - ARNOLD 3     345 1
B 0.07079 0.06622 0.06408 0.12477 0.16225 0.06448 0.08281 0.07376 0.07944 0.07973 0.04420 0.17124 -0.10157 0.04171 0.09851 0.20388 0.07659 0.13157 0.20388 0.07726 0.17608 0.00871 0.05800 0.03248 0.06457 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 874.1 94.4 1106.6 119.5


631113 POWESHK5     161 631117 
REASNOR5     161 1


POWESHK5     161 - REASNOR5     161 1
B 0.06612 0.05586 0.05435 0.14579 0.16770 0.05501 0.07861 0.07023 0.08033 0.07606 0.03075 0.18401 -0.10255 0.02771 0.09757 0.21511 0.07343 0.13551 0.21511 0.09013 0.18976 -0.01021 0.07977 0.02180 0.05900 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 873.7 94.4 1102.2 119.0


631142 ARNOLD 3     345 631148 
MORGANV3     345 1


ARNOLD 3     345 - MORGANV3     345 1
B 0.06876 0.06301 0.06083 0.13039 0.16227 0.06131 0.08085 0.07202 0.08048 0.07791 0.04002 0.17273 -0.09947 0.03721 0.09728 0.20488 0.07492 0.13152 0.20488 0.08235 0.17771 0.00553 0.06912 0.02937 0.06235 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 849.6 91.7 1069.7 115.5 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B 0.05673 0.05290 0.05074 0.12885 0.16319 0.05103 0.09838 0.06247 0.07264 0.06781 0.02522 0.17482 -0.09170 0.02041 0.09579 0.20822 0.06598 0.13139 0.20822 0.07625 0.17971 -0.01261 0.06255 0.01518 0.04869 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 831.9 89.8 1056.2 114.1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.06178 0.04993 0.04920 0.14127 0.16066 0.04986 0.07367 0.06599 0.07286 0.07145 0.02615 0.17596 -0.09227 0.02349 0.09250 0.20789 0.06912 0.12879 0.20789 0.08384 0.18120 -0.01585 0.10446 0.01800 0.05482 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 833.4 90.0 1050.4 113.4 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B 0.06220 0.05026 0.04974 0.18582 0.16068 0.05039 0.07408 0.06635 0.06665 0.07184 0.02691 0.17904 -0.09303 0.02429 0.09280 0.20720 0.06946 0.13007 0.20720 0.06334 0.18485 -0.01369 0.04432 0.01875 0.05527 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 823.2 88.9 1039.6 112.3 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.06226 0.04917 0.08327 0.12656 0.15944 0.04718 0.07488 0.06625 0.07002 0.07194 0.02466 0.17209 -0.09233 0.02311 0.09281 0.20572 0.06936 0.12738 0.20572 0.07400 0.17697 -0.01255 0.06084 0.01808 0.05531 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 826.2 89.2 1038.0 112.1 H081-Outlet1


LYON CO 3    345 - H081_SUB     345 1
B 0.06112 0.05058 0.04949 0.12653 0.15897 0.05010 0.07275 0.06690 0.07015 0.08243 0.02685 0.17207 -0.09230 0.02390 0.09414 0.20570 0.07023 0.12705 0.20570 0.07409 0.17693 -0.01217 0.06092 0.01848 0.05382 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 832.3 89.9 1036.4 111.9 H009-Outlet2


ABBOTT 5     161 - M-TOWN 5     161 1
B 0.06178 0.04993 0.04920 0.14127 0.16066 0.04986 0.07367 0.06599 0.07286 0.07145 0.02615 0.17596 -0.09227 0.02349 0.09250 0.20789 0.06912 0.12879 0.20789 0.08384 0.18120 -0.01585 -0.01498 0.01800 0.05482 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 826.1 89.2 1035.9 111.9 H081-Outlet2


BRKNGCO3     345 - H081_SUB     345 1
B 0.06112 0.05058 0.04949 0.12653 0.15897 0.05010 0.07275 0.06690 0.07015 0.05915 0.02685 0.17207 -0.09230 0.02390 0.09414 0.20570 0.07023 0.12705 0.20570 0.07409 0.17693 -0.01217 0.06092 0.01848 0.05382 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 819.8 88.5 1033.2 111.6 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B 0.06176 0.05274 0.05262 0.12651 0.15895 0.05297 0.07372 0.06582 0.07062 0.07129 0.03452 0.17175 -0.09236 0.02383 0.09198 0.20536 0.06889 0.12696 0.20536 0.07436 0.17664 -0.01136 0.06097 0.02098 0.05490 J191, R65, J191, R65,  
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 823.2 88.9 1031.7 111.4 G870-Outlet1


WNBAGOS5     161 - FREEBORN5    161 1
B 0.06226 0.04917 0.03502 0.12656 0.15944 0.04718 0.07488 0.06625 0.07002 0.07194 0.02466 0.17209 -0.09233 0.02311 0.09281 0.20572 0.06936 0.12738 0.20572 0.07400 0.17697 -0.01255 0.06084 0.01808 0.05531 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 926 818.5 88.4 1031.7 111.4 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.06173 0.05045 0.04975 0.12754 0.15848 0.05038 0.07340 0.06579 0.07951 0.07119 0.02740 0.17183 -0.09215 0.02475 0.09172 0.20535 0.06885 0.12640 0.20535 0.07887 0.17674 -0.01185 0.06245 0.01926 0.05494 J191, R65, J191, R65,  


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 41 40.5 98.8 69.8 170.2


631000 ABBOTT 5     161 631083 
TRAER  5     161 1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00160 0.00396 0.00176 0.02455 0.00788 0.00185 0.00274 0.00178 0.03222 0.00224 -0.00069 0.00901 -0.00207 -0.00153 0.00360 0.00557 0.00197 0.00976 0.00557 0.06795 0.00965 -0.00993 0.03087 -0.00148 0.00115 H021, H021,  


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 41 38.4 93.7 61.8 150.6 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00328 0.01109 0.00642 -0.01381 0.00668 0.00646 0.00468 0.00296 0.05825 0.00362 0.00439 -0.00062 -0.00362 0.00278 0.00405 -0.00007 0.00301 0.00955 -0.00007 0.12496 -0.00085 -0.00214 -0.05637 0.00266 0.00313 H021, H021 H021, H021 


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 41 41.0 100.0 43.2 105.4


631000 ABBOTT 5     161 631081 
M-TOWN 5     161 1


ABBOTT 5     161 - M-TOWN 5     161 1
B 0.00160 0.00396 0.00176 0.02455 0.00788 0.00185 0.00274 0.00178 0.03222 0.00224 -0.00069 0.00901 -0.00207 -0.00153 0.00360 0.00557 0.00197 0.00976 0.00557 0.06795 0.00965 -0.00993 -0.15051 -0.00148 0.00115 H021, H021,  


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 41 23.2 56.6 42.3 103.1


631166 NUTHTCH5     161 636230 
FRANKLN5     161 1


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00109 0.00342 0.00176 0.00706 0.00404 0.00180 0.00178 0.00110 0.06983 0.00140 0.00051 0.00332 -0.00169 -0.00018 0.00199 0.00193 0.00118 0.00540 0.00193 0.07446 0.00355 -0.00428 -0.02850 -0.00006 0.00089 H021, H021,  


680297 LELAND      69.0 680301 T 
FC        69.0  1 25 26.0 104.0 30.4 121.6 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B -0.00218 0.01415 -0.02806 0.00080 -0.00188 -0.02746 -0.00552 -0.00183 0.00395 -0.00290 0.00772 -0.00089 0.00098 0.00392 -0.00375 -0.00098 -0.00197 -0.00151 -0.00098 0.00283 -0.00081 0.00371 0.00197 0.00406 -0.00173 G870, G870 G870, G870 


680297 LELAND      69.0 680301 T 
FC        69.0  1 25 25.7 102.8 29.9 119.7 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B -0.00220 0.01457 -0.02799 0.00085 -0.00181 -0.02788 -0.00550 -0.00184 0.00406 -0.00290 0.00702 -0.00084 0.00099 0.00393 -0.00373 -0.00095 -0.00198 -0.00144 -0.00095 0.00291 -0.00077 0.00364 0.00202 0.00386 -0.00176 G870, G870,  
680297 LELAND      69.0 680301 T 
FC        69.0  1 25 24.3 97.2 28.3 113.3 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B -0.00202 0.01346 0.00352 0.00077 -0.00177 -0.16545 -0.00520 -0.00170 0.00378 -0.00271 0.00702 -0.00083 0.00094 0.00357 -0.00354 -0.00092 -0.00183 -0.00142 -0.00092 0.00271 -0.00076 0.00351 0.00188 0.00393 -0.00159 G681, G681 G681, G681 







Vcont Vbase Vcont Vbase


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0264 1.0271 0.8524 0.8575 -0.1740 OTTUMW1G
Remove unit 1  from bus 629075 
OTTUMW1G    24.0   696.7 MW  dispatch B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0302 1.0271 0.8630 0.8575 -0.1672
Unit:608774 BOSWE43G    20.9 
Id:3


Remove unit 3  from bus 608774 
BOSWE43G    20.9   331.7 MW B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0308 1.0271 0.8632 0.8575 -0.1676
Unit:659110 LELAN41G    22.0 
Id:1


Remove unit 1  from bus 659110 
LELAN41G    22.0   220.0 MW B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0302 1.0271 0.8632 0.8575 -0.1670
652524 SIOUXFL7     115 659250 
SXF WBRANDN7 115 1 SIOUXFL7     115 - SXF WBRANDN7 115 1 B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0309 1.0271 0.8633 0.8575 -0.1676
Unit:657749 CENTER1G    22.0 
Id:1


Remove unit 1  from bus 657749 
CENTER1G    22.0   249.5 MW B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0289 1.0271 0.8642 0.8575 -0.1647
603015 PATHFDR7     115 603016 
SPLT RK7     115 1 PATHFDR7     115 - SPLT RK7     115 1 B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0294 1.0271 0.8642 0.8575 -0.1652
657700 PILSBRY4     230 657754 
MAPLE R4     230 1 PILSBRY4     230 - MAPLE R4     230 1 B


10403 J183_SUB 115.0 600 0.9000 1.0500 1.0289 1.0271 0.8642 0.8575 -0.1647
603013 PIPESTN7     115 603015 
PATHFDR7     115 1 PIPESTN7     115 - PATHFDR7     115 1 B


300085 5GRNVEW 161.0 330 0.9000 1.1000 1.0200 1.0055 0.8824 1.0020 -0.1376
300085 5GRNVEW      161 300086 
5GRNVTP      161 1 5GRNVEW      161 - 5GRNVTP      161 1 B


543059 MALTABN5 161.0 541 0.9000 1.1000 0.8575 0.9904 0.8408 0.9836 -0.0167
543059 MALTABN5     161 543064 
NORTON-5     161 1 MALTABN5     161 - NORTON-5     161 1 B


543063 SWAVRLY5 161.0 541 0.9000 1.1000 0.8584 0.9896 0.8417 0.9829 -0.0167
543059 MALTABN5     161 543064 
NORTON-5     161 1 MALTABN5     161 - NORTON-5     161 1 B


601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9935 1.0036 0.9826 1.0005 -0.0109 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
601028 EAU CL 3 345.0 600 0.9000 1.0500 0.9317 0.9751 0.8897 0.9825 -0.0420 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.8990 0.9682 0.8429 0.9564 -0.0561 3Wnd: OPEN B$0570 BRIGGS RD TR 9


BRIGGS RD 3 345 - BRIGGS RD 5 161 -
BRIGGS RD 9 34.5 9


B
602017 ST LAKE5 161.0 600 0.9000 1.0500 0.9288 0.9957 0.8919 0.9779 -0.0369 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


602017 ST LAKE5 161.0 600 0.9000 1.0500 0.9555 0.9957 0.8982 0.9779 -0.0573
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


602018 FRMSINN5 161.0 600 0.9000 1.0500 0.9297 0.9924 0.8899 0.9779 -0.0398 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
602019 GINGLES5 161.0 600 0.9000 1.0500 0.9394 0.958 0.8778 0.9540 -0.0616 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
602047 NCENTRL5 161.0 600 0.9000 1.0500 0.9287 0.9977 0.8932 0.9835 -0.0355 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
603031 MNTCELO7 115.0 600 1.0090 1.0520 1.0158 1.0261 1.0046 1.0251 -0.0112 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.8936 0.9481 0.8669 0.9507 -0.0267
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.9098 0.9481 0.8910 0.9507 -0.0188 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.8981 0.9524 0.8715 0.9549 -0.0265
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.9143 0.9524 0.8955 0.9549 -0.0188 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.8935 0.9481 0.8669 0.9506 -0.0267
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.9098 0.9481 0.8909 0.9506 -0.0189 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


605274 MAYTAP 8 69.0 600 0.9000 1.0500 0.9033 0.9573 0.8769 0.9597 -0.0264
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9409 0.9939 0.9113 0.9950 -0.0296
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9549 0.9939 0.9347 0.9950 -0.0202 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605396 YELOWRVG 69.0 680 0.9000 1.1000 0.9120 1.0174 0.8937 1.0255 -0.0183 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605431 WHITE  G 69.0 600 0.9500 1.0500 0.9484 1.03 0.9286 1.0295 -0.0198 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605435 HAYWAR G 69.0 600 0.9500 1.0500 0.9364 1.0123 0.9063 1.0114 -0.0301 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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605435 HAYWAR G 69.0 600 0.9500 1.0500 0.9974 1.0123 0.9430 1.0114 -0.0544
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


605469 NCENTRL8 69.0 600 0.9500 1.0500 0.9627 1.0336 0.9326 1.0312 -0.0301 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605504 WEBSTER8 69.0 600 0.9000 1.0500 0.8592 0.9824 0.8433 0.9901 -0.0159 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605505 OAKLAN_8 69.0 600 0.9000 1.0500 0.8608 0.9838 0.8450 0.9915 -0.0158 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605506 DANBURY8 69.0 600 0.9500 1.0500 0.8644 0.9868 0.8486 0.9946 -0.0158 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605507 TOWER RD 69.0 600 0.9000 1.0500 0.8667 0.9888 0.8510 0.9966 -0.0157 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605511 LAKE26 8 69.0 600 0.9000 1.0500 0.8709 0.9924 0.8553 1.0001 -0.0156 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
605534 DOUGHTY8 69.0 600 0.9500 1.0500 0.9600 1.0256 0.9335 1.0230 -0.0265 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9604 0.993 0.9166 0.9792 -0.0438
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9553 0.993 0.9343 0.9792 -0.0210 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9792 0.9930 0.9427 0.9793 -0.0365 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9797 0.993 0.9469 0.9792 -0.0328 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608554 AWHD1JCT 115.0 608 0.9500 1.1000 0.9873 0.993 0.9497 0.9792 -0.0376 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9605 0.993 0.9167 0.9793 -0.0438
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9554 0.993 0.9344 0.9793 -0.0210 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9793 0.9930 0.9428 0.9794 -0.0365 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9798 0.993 0.9470 0.9793 -0.0328 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608556 AWHD2JCT 115.0 608 0.9500 1.1000 0.9874 0.993 0.9498 0.9793 -0.0376 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
608570 STINSJCT 115.0 608 0.9500 1.1000 0.9397 1.0041 0.9161 0.9914 -0.0236 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608570 STINSJCT 115.0 608 0.9500 1.1000 0.9713 1.0041 0.9242 0.9914 -0.0471
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9586 0.9925 0.9124 0.9786 -0.0462
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9469 0.9925 0.9250 0.9786 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9781 0.9925 0.9404 0.9787 -0.0377 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9789 0.9925 0.9448 0.9786 -0.0341 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608576 HILTPJCT 115.0 608 0.9500 1.1000 0.9866 0.9925 0.9476 0.9786 -0.0390 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9513 0.9886 0.9035 0.9712 -0.0478
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9725 0.9886 0.9327 0.9712 -0.0399 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9723 0.9886 0.9367 0.9712 -0.0356 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9616 0.9886 0.9392 0.9712 -0.0224 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608614 98L TAP4 230.0 608 0.9500 1.1000 0.9807 0.9886 0.9398 0.9712 -0.0409 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9509 0.9886 0.9027 0.9709 -0.0482
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9724 0.9886 0.9321 0.9710 -0.0403 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9721 0.9886 0.9362 0.9709 -0.0359 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9613 0.9886 0.9386 0.9709 -0.0227 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9806 0.9886 0.9393 0.9709 -0.0413 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9512 0.9883 0.9035 0.9713 -0.0477
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9724 0.9883 0.9328 0.9714 -0.0396 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
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608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9591 0.9883 0.9367 0.9713 -0.0224 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9723 0.9883 0.9368 0.9713 -0.0355 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9806 0.9883 0.9399 0.9713 -0.0407 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
608630 STINSON5 161.0 608 0.9500 1.1000 0.9325 1.0027 0.9045 0.9885 -0.0280 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608630 STINSON5 161.0 608 0.9500 1.1000 0.9701 1.0027 0.9204 0.9885 -0.0497
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608630 STINSON5 161.0 608 0.9500 1.1000 0.9837 1.0027 0.9418 0.9885 -0.0419 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
608631 MINONG 5 161.0 608 0.9500 1.1000 0.9272 0.9966 0.8928 0.9799 -0.0344 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608631 MINONG 5 161.0 608 0.9500 1.1000 0.9586 0.9966 0.9034 0.9799 -0.0552
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608631 MINONG 5 161.0 608 0.9500 1.1000 0.9714 0.9966 0.9229 0.9799 -0.0484 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
608631 MINONG 5 161.0 608 0.9500 1.1000 0.9849 0.9966 0.9345 0.9799 -0.0504 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608631 MINONG 5 161.0 608 0.9500 1.1000 0.9771 0.9966 0.9346 0.9799 -0.0425 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608631 MINONG 5 161.0 608 0.9500 1.1000 0.9887 0.9966 0.9480 0.9799 -0.0407
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1 NROC 3       345 - BRIGGS RD 3  345 1 B


608632 DAHLBRG7 115.0 608 0.9500 1.1000 0.9365 1.0061 0.9152 0.9976 -0.0213 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608632 DAHLBRG7 115.0 608 0.9500 1.1000 0.9777 1.0061 0.9345 0.9976 -0.0432
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608633 FAIRMPK7 115.0 608 0.9500 1.1000 0.9644 0.9986 0.9169 0.9851 -0.0475
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608633 FAIRMPK7 115.0 608 0.9500 1.1000 0.9410 0.9986 0.9182 0.9851 -0.0228 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608633 FAIRMPK7 115.0 608 0.9500 1.1000 0.9827 0.9986 0.9454 0.9852 -0.0374 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
608660 TWOHBRSS 115.0 608 0.9500 1.1000 0.9597 1.0146 0.9477 1.0062 -0.0120 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608664 WRENSHL7 115.0 608 0.9500 1.1000 0.9867 1.0088 0.9496 1.0032 -0.0371
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608665 THOMSON7 115.0 608 0.9500 1.1000 0.9846 1.0091 0.9456 1.0017 -0.0390
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608666 FONDULAC 115.0 608 0.9500 1.1000 0.9821 1.008 0.9420 0.9996 -0.0401
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608667 POTLTCH7 115.0 608 0.9500 1.1000 0.9693 0.9946 0.9295 0.9868 -0.0398
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608667 POTLTCH7 115.0 608 0.9500 1.1000 0.9618 0.9946 0.9425 0.9868 -0.0193 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608668 CLOQUET7 115.0 608 0.9500 1.1000 0.9684 0.9939 0.9286 0.9860 -0.0398
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608668 CLOQUET7 115.0 608 0.9500 1.1000 0.9616 0.9939 0.9423 0.9860 -0.0193 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9568 0.9913 0.9103 0.9770 -0.0465
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9479 0.9913 0.9259 0.9770 -0.0220 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9766 0.9913 0.9387 0.9770 -0.0379 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9773 0.9913 0.9429 0.9770 -0.0344 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608672 HILLTOP7 115.0 608 0.9500 1.1000 0.9851 0.9913 0.9458 0.9770 -0.0393 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9579 0.9917 0.9130 0.9770 -0.0449
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9562 0.9917 0.9348 0.9770 -0.0214 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9774 0.9917 0.9400 0.9771 -0.0374 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9777 0.9917 0.9441 0.9770 -0.0336 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B
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608673 ARROWHD7 115.0 608 0.9500 1.1000 0.9855 0.9917 0.9470 0.9770 -0.0385 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608674 HANESRD7 115.0 608 0.9500 1.1000 0.9557 0.9884 0.9120 0.9743 -0.0437
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608674 HANESRD7 115.0 608 0.9500 1.1000 0.9462 0.9884 0.9257 0.9743 -0.0205 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608674 HANESRD7 115.0 608 0.9500 1.1000 0.9743 0.9884 0.9381 0.9744 -0.0363 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608674 HANESRD7 115.0 608 0.9500 1.1000 0.9746 0.9884 0.9421 0.9743 -0.0325 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608674 HANESRD7 115.0 608 0.9500 1.1000 0.9823 0.9884 0.9450 0.9743 -0.0373 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9578 0.9898 0.9149 0.9760 -0.0429
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9442 0.9898 0.9241 0.9760 -0.0201 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9759 0.9898 0.9403 0.9761 -0.0355 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9761 0.9898 0.9442 0.9760 -0.0319 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608675 RIDGEVW7 115.0 608 0.9500 1.1000 0.9837 0.9898 0.9471 0.9760 -0.0366 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9576 0.9917 0.9112 0.9779 -0.0464
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9461 0.9917 0.9242 0.9779 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9772 0.9917 0.9396 0.9780 -0.0376 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9781 0.9917 0.9439 0.9779 -0.0342 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608676 HIBBARD7 115.0 608 0.9500 1.1000 0.9858 0.9917 0.9467 0.9779 -0.0391 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
608678 NEMADJI7 115.0 608 0.9500 1.1000 0.9404 1.0025 0.9175 0.9892 -0.0229 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608678 NEMADJI7 115.0 608 0.9500 1.1000 0.9686 1.0025 0.9208 0.9892 -0.0478
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608678 NEMADJI7 115.0 608 0.9500 1.1000 0.9862 1.0025 0.9490 0.9893 -0.0372 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608679 GARY   7 115.0 608 0.9500 1.1000 0.9609 0.9953 0.9142 0.9813 -0.0467
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608679 GARY   7 115.0 608 0.9500 1.1000 0.9468 0.9953 0.9246 0.9813 -0.0222 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608679 GARY   7 115.0 608 0.9500 1.1000 0.9798 0.9953 0.9425 0.9813 -0.0373 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608679 GARY   7 115.0 608 0.9500 1.1000 0.9812 0.9953 0.9471 0.9813 -0.0341 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608679 GARY   7 115.0 608 0.9500 1.1000 0.9886 0.9953 0.9496 0.9813 -0.0390 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9601 0.9943 0.9131 0.9807 -0.0470
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9425 0.9943 0.9201 0.9807 -0.0224 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9791 0.9943 0.9416 0.9808 -0.0375 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9806 0.9943 0.9463 0.9807 -0.0343 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608680 WNTR ST7 115.0 608 0.9500 1.1000 0.9880 0.9943 0.9488 0.9807 -0.0392 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608681 LSPI   7 115.0 608 0.9500 1.1000 0.9572 0.9914 0.9107 0.9775 -0.0465
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608681 LSPI   7 115.0 608 0.9500 1.1000 0.9456 0.9914 0.9236 0.9775 -0.0220 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608681 LSPI   7 115.0 608 0.9500 1.1000 0.9769 0.9914 0.9392 0.9776 -0.0377 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608681 LSPI   7 115.0 608 0.9500 1.1000 0.9777 0.9914 0.9434 0.9775 -0.0343 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608681 LSPI   7 115.0 608 0.9500 1.1000 0.9855 0.9914 0.9463 0.9775 -0.0392 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9402 1.0029 0.9172 0.9897 -0.0230 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9690 1.0029 0.9212 0.9897 -0.0478
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B
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608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9866 1.0029 0.9494 0.9898 -0.0372 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
608684 STIN-WI7 115.0 608 0.9500 1.1000 0.9397 1.0042 0.9163 0.9916 -0.0234 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608684 STIN-WI7 115.0 608 0.9500 1.1000 0.9716 1.0042 0.9247 0.9916 -0.0469
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9561 0.9885 0.9127 0.9746 -0.0434
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9450 0.9885 0.9246 0.9746 -0.0204 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9745 0.9885 0.9385 0.9746 -0.0360 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9748 0.9885 0.9425 0.9746 -0.0323 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608685 AIRPK  7 115.0 608 0.9500 1.1000 0.9825 0.9885 0.9454 0.9746 -0.0371 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608686 15TH AV7 115.0 608 0.9500 1.1000 0.9549 0.9894 0.9085 0.9749 -0.0464
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608686 15TH AV7 115.0 608 0.9500 1.1000 0.9472 0.9894 0.9252 0.9749 -0.0220 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608686 15TH AV7 115.0 608 0.9500 1.1000 0.9747 0.9894 0.9367 0.9750 -0.0380 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608686 15TH AV7 115.0 608 0.9500 1.1000 0.9753 0.9894 0.9410 0.9749 -0.0343 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608686 15TH AV7 115.0 608 0.9500 1.1000 0.9832 0.9894 0.9439 0.9749 -0.0393 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9576 0.9914 0.9126 0.9768 -0.0450
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9554 0.9914 0.9339 0.9768 -0.0215 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9771 0.9914 0.9397 0.9769 -0.0374 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9774 0.9914 0.9438 0.9768 -0.0336 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


608687 MIDWAY 7 115.0 608 0.9500 1.1000 0.9852 0.9914 0.9467 0.9768 -0.0385 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
608688 COLBYVL7 115.0 608 0.9500 1.1000 0.9485 1.0014 0.9299 0.9885 -0.0186 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608688 COLBYVL7 115.0 608 0.9500 1.1000 0.9714 1.0014 0.9307 0.9885 -0.0407
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608689 FRNCHRV7 115.0 608 0.9500 1.1000 0.9516 1.0064 0.9357 0.9953 -0.0159 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608689 FRNCHRV7 115.0 608 0.9500 1.1000 0.9807 1.0064 0.9448 0.9953 -0.0359
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608690 TWO HBR7 115.0 608 0.9500 1.1000 0.9570 1.0144 0.9445 1.0057 -0.0125 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
608703 STSN GTG 115.0 608 0.9500 1.1000 0.9402 1.0029 0.9172 0.9897 -0.0230 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


608703 STSN GTG 115.0 608 0.9500 1.1000 0.9690 1.0029 0.9212 0.9897 -0.0478
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


608703 STSN GTG 115.0 608 0.9500 1.1000 0.9866 1.0029 0.9494 0.9898 -0.0372 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


608742 TAFT   7 115.0 608 0.9500 1.1000 0.9709 0.9933 0.9394 0.9838 -0.0315
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9296 0.999 0.8952 0.9823 -0.0344 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9611 0.999 0.9057 0.9823 -0.0554
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9873 0.999 0.9369 0.9823 -0.0504 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9796 0.999 0.9370 0.9823 -0.0426 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9749 0.9946 0.9459 0.9845 -0.0290
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9646 0.9946 0.9478 0.9845 -0.0168 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
615473 GRE-STINSON8 69.0 615 0.9200 1.1000 0.9404 1.0033 0.9174 0.9900 -0.0230 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


615517 GRE-4CORNRS7 115.0 615 0.9200 1.1000 0.8780 0.9906 0.8676 0.9759 -0.0104
608673 ARROWHD7     115 615517 
GRE-4CORNRS7 115 1 ARROWHD7     115 - GRE-4CORNRS7 115 1 B
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615517 GRE-4CORNRS7 115.0 615 0.9200 1.1000 0.9570 0.9906 0.9135 0.9759 -0.0435
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


616340 GRE-MAY    8 69.0 600 0.9000 1.0500 0.9012 0.9553 0.8748 0.9578 -0.0264
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


616340 GRE-MAY    8 69.0 600 0.9000 1.0500 0.9173 0.9553 0.8986 0.9578 -0.0187 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
616675 GRE-WALDO  7 115.0 608 0.9500 1.1000 0.9598 1.0146 0.9478 1.0062 -0.0120 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
616677 GRE-CLVRVLY7 115.0 608 0.9500 1.1000 0.9529 1.0083 0.9379 0.9978 -0.0150 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


616677 GRE-CLVRVLY7 115.0 608 0.9500 1.1000 0.9841 1.0083 0.9498 0.9978 -0.0343
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


617067 GRE-BARDON 8 69.0 615 0.9200 1.1000 0.9373 1.0004 0.9141 0.9871 -0.0232 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617068 GRE-AMNICON8 69.0 615 0.9200 1.1000 0.9353 0.9985 0.9120 0.9852 -0.0233 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617069 GRE-SUMMIT 8 69.0 615 0.9200 1.1000 0.9349 0.9982 0.9116 0.9849 -0.0233 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9280 0.9977 0.8934 0.9809 -0.0346 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9596 0.9977 0.9040 0.9809 -0.0556
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9724 0.9977 0.9237 0.9809 -0.0487 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9859 0.9977 0.9353 0.9809 -0.0506 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9782 0.9977 0.9354 0.9809 -0.0428 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9897 0.9977 0.9488 0.9809 -0.0409
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1 NROC 3       345 - BRIGGS RD 3  345 1 B


617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9293 0.9988 0.8949 0.9821 -0.0344 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9608 0.9988 0.9054 0.9821 -0.0554
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9736 0.9988 0.9250 0.9821 -0.0485 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9871 0.9988 0.9366 0.9821 -0.0505 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9793 0.9988 0.9367 0.9821 -0.0426 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


617072 GRE-BARDNSW8 69.0 615 0.9200 1.1000 0.9355 0.9987 0.9123 0.9854 -0.0232 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617073 GRE-AMNCNTP8 69.0 615 0.9200 1.1000 0.9358 0.9991 0.9126 0.9857 -0.0232 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9284 0.998 0.8939 0.9812 -0.0345 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9599 0.998 0.9044 0.9812 -0.0555
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9727 0.9980 0.9241 0.9813 -0.0486 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9863 0.998 0.9357 0.9812 -0.0506 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9785 0.998 0.9358 0.9812 -0.0427 ATC-B1_WES_G4-4
Remove unit 4  from bus 699662 WES G4  
19.0   516.5 MW  dispatch B


617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9901 0.998 0.9492 0.9812 -0.0409
601039 NROC 3       345 601044 
BRIGGS RD 3  345 1 NROC 3       345 - BRIGGS RD 3  345 1 B


618000 GRE-BERGNLK7 115.0 608 0.9500 1.1000 0.9709 0.9933 0.9394 0.9838 -0.0315
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


618001 GRE-BERGNTP7 115.0 608 0.9500 1.1000 0.9714 0.9938 0.9399 0.9843 -0.0315
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


630043 AMBER 8 69.0 627 0.9300 1.0500 0.9376 0.9905 0.9224 0.9821 -0.0152
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630043 AMBER 8 69.0 627 0.9300 1.0500 0.9400 0.9905 0.9249 0.9821 -0.0151
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630043 AMBER 8 69.0 627 0.9300 1.0500 0.9402 0.9905 0.9251 0.9821 -0.0151
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B
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630238 CALMAR 8 69.0 627 0.9300 1.0500 0.9398 0.9833 0.9249 0.9805 -0.0149
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


630261 POSTVIP8 69.0 627 0.9300 1.0500 0.9136 0.9998 0.8990 1.0155 -0.0146
630261 POSTVIP8    69.0 680048 
POST        69.0 1 POSTVIP8    69.0 - POST        69.0 1 B


630262 CLERMNT8 69.0 627 0.9300 1.0500 0.9245 0.9889 0.9101 0.9942 -0.0144
630261 POSTVIP8    69.0 680048 
POST        69.0 1 POSTVIP8    69.0 - POST        69.0 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9313 0.9745 0.9209 0.9653 -0.0104
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630263 FAYETTE8 69.0 627 0.9300 1.0500 0.9331 0.9745 0.9226 0.9653 -0.0105
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9244 0.9789 0.9140 0.9705 -0.0104
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9268 0.9789 0.9163 0.9705 -0.0105
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630264 FAYETTJ8 69.0 627 0.9300 1.0500 0.9408 0.9789 0.9298 0.9705 -0.0110
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9226 0.9772 0.9122 0.9688 -0.0104
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9250 0.9772 0.9145 0.9688 -0.0105
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630265 MAYNAR_8 69.0 627 0.9300 1.0500 0.9390 0.9772 0.9281 0.9688 -0.0109
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630266 HAHN   8 69.0 627 0.9300 1.0500 0.9120 0.9922 0.9014 0.9861 -0.0106
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630266 HAHN   8 69.0 627 0.9300 1.0500 0.9157 0.9922 0.9051 0.9861 -0.0106
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9158 0.9881 0.9053 0.9815 -0.0105
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9191 0.9881 0.9085 0.9815 -0.0106
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630300 MARYTAP8 69.0 627 0.9300 1.0500 0.9385 0.9881 0.9275 0.9815 -0.0110
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9154 0.9877 0.9049 0.9811 -0.0105
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9187 0.9877 0.9081 0.9811 -0.0106
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630301 MARYREC8 69.0 627 0.9300 1.0500 0.9381 0.9877 0.9271 0.9811 -0.0110
630300 MARYTAP8    69.0 630302 
HAHNTAP8    69.0 1 MARYTAP8    69.0 - HAHNTAP8    69.0 1 B


630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9126 0.9928 0.9020 0.9867 -0.0106
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630302 HAHNTAP8 69.0 627 0.9300 1.0500 0.9164 0.9928 0.9057 0.9867 -0.0107
630302 HAHNTAP8    69.0 630303 
AURORAR8    69.0 1 HAHNTAP8    69.0 - AURORAR8    69.0 1 B


630303 AURORAR8 69.0 627 0.9300 1.0500 0.9122 0.9992 0.9016 0.9939 -0.0106
630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0 1 DUNDEE 8    69.0 - AURORAR8    69.0 1 B


630489 NWVIENR8 69.0 627 0.9300 1.0500 0.8897 1.0178 0.8734 1.0168 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 0.8904 1.004 0.8741 1.0014 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630490 PFEILRT8 69.0 627 0.9300 1.0500 0.8956 1.004 0.8795 1.0014 -0.0161
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B







Vcont Vbase Vcont Vbase
Benchmark Case Study Case


Delta Contingency Label


Table E-6: 2022 SUOP Category B Voltage Violations


Bus Area Vlow Vhi Contingency Type


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.8927 0.9976 0.8764 0.9941 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.8971 0.9976 0.8810 0.9941 -0.0161
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630491 PFEILRE8 69.0 627 0.9300 1.0500 0.8976 0.9976 0.8815 0.9941 -0.0161
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9013 0.9902 0.8852 0.9850 -0.0161
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9052 0.9902 0.8892 0.9850 -0.0160
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630492 HOPREC8 69.0 627 0.9300 1.0500 0.9056 0.9902 0.8896 0.9850 -0.0160
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9064 0.9863 0.8904 0.9802 -0.0160
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9099 0.9863 0.8940 0.9802 -0.0159
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630493 SANDSPR8 69.0 627 0.9300 1.0500 0.9103 0.9863 0.8944 0.9802 -0.0159
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.8886 0.9983 0.8723 0.9952 -0.0163
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.8932 0.9983 0.8771 0.9952 -0.0161
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630725 DYETHNL8 69.0 627 0.9300 1.0500 0.8937 0.9983 0.8776 0.9952 -0.0161
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.8905 1 0.8743 0.9969 -0.0162
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.8952 1 0.8790 0.9969 -0.0162
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630726 DYLIBT8 69.0 627 0.9300 1.0500 0.8956 1 0.8795 0.9969 -0.0161
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9121 0.9855 0.8963 0.9788 -0.0158
630019 LIBERTY8    69.0 630489 
NWVIENR8    69.0 1 LIBERTY8    69.0 - NWVIENR8    69.0 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9154 0.9855 0.8997 0.9788 -0.0157
630490 PFEILRT8    69.0 630726 
DYLIBT8     69.0 1 PFEILRT8    69.0 - DYLIBT8     69.0 1 B


630843 MONT_IND8 69.0 627 0.9300 1.0500 0.9157 0.9855 0.9000 0.9788 -0.0157
630489 NWVIENR8    69.0 630490 
PFEILRT8    69.0 1 NWVIENR8    69.0 - PFEILRT8    69.0 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 0.9837 1.0171 0.9592 1.0109 -0.0245 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0048 1.0171 0.9774 1.0109 -0.0274 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0079 1.0171 0.9887 1.0109 -0.0192 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0090 1.0171 0.9889 1.0109 -0.0201 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0081 1.0171 0.9890 1.0109 -0.0191
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0099 1.0171 0.9917 1.0109 -0.0182
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 
BYRON;1U    25.0  1175.0 MW B


631100 LIBERTY5 161.0 627 0.9300 1.0500 0.9562 0.9839 0.9223 0.9712 -0.0339 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631101 DUNDEE 5 161.0 627 0.9300 1.0500 0.9496 0.9773 0.9189 0.9669 -0.0307 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


631101 DUNDEE 5 161.0 627 0.9300 1.0500 0.9338 0.9773 0.9206 0.9669 -0.0132
631051 HAZL S 5     161 631101 
DUNDEE 5     161 1 HAZL S 5     161 - DUNDEE 5     161 1 B
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631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9126 0.9376 0.8937 0.9398 -0.0189 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9175 0.9376 0.9067 0.9398 -0.0108 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9212 0.9376 0.9073 0.9398 -0.0139 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9177 0.9376 0.9074 0.9398 -0.0103
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9304 0.9544 0.9127 0.9547 -0.0177 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9347 0.9544 0.9190 0.9547 -0.0157
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 
BYRON;1U    25.0  1175.0 MW B


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9420 0.9544 0.9280 0.9547 -0.0140 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9590 0.9759 0.9278 0.9656 -0.0312 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9124 0.9421 0.8932 0.9446 -0.0192 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9219 0.9421 0.9075 0.9446 -0.0144
Unit:274656 BYRON;1U    25.0 
Id:1


Remove unit 1  from bus 274656 
BYRON;1U    25.0  1175.0 MW B


631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9270 0.9421 0.9121 0.9446 -0.0149 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9302 0.9421 0.9193 0.9457 -0.0108 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


635030 RIVRBND5 161.0 635 0.9300 1.0500 1.0007 1.0282 0.9201 1.0268 -0.0806
635001 CBLUFFS5     161 635030 
RIVRBND5     161 1 CBLUFFS5     161 - RIVRBND5     161 1 B


635031 BUNGE 5 161.0 635 0.9300 1.0500 1.0008 1.0272 0.9203 1.0254 -0.0805
635001 CBLUFFS5     161 635030 
RIVRBND5     161 1 CBLUFFS5     161 - RIVRBND5     161 1 B


635032 HASTING5 161.0 635 0.9300 1.0500 1.0047 1.0014 0.9247 0.9932 -0.0800
635001 CBLUFFS5     161 635030 
RIVRBND5     161 1 CBLUFFS5     161 - RIVRBND5     161 1 B


636199 BLKHAWK3 345.0 635 0.9400 1.0500 0.9127 0.9373 0.8995 0.9434 -0.0132 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9305 0.955 0.9087 0.9502 -0.0218 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9285 0.955 0.9115 0.9502 -0.0170 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9289 0.955 0.9123 0.9502 -0.0166
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9309 0.955 0.9155 0.9502 -0.0154
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9378 0.955 0.9202 0.9502 -0.0176 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9328 0.955 0.9216 0.9502 -0.0112 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9365 0.955 0.9223 0.9502 -0.0142
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9194 0.9512 0.8975 0.9397 -0.0219
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9247 0.9512 0.8988 0.9397 -0.0259 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9212 0.9512 0.8993 0.9397 -0.0219 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9216 0.9512 0.9001 0.9397 -0.0215
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9209 0.9512 0.9088 0.9397 -0.0121
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9256 0.9512 0.9097 0.9397 -0.0159 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9320 0.9512 0.9101 0.9397 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9308 0.9512 0.9124 0.9397 -0.0184
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9417 0.9512 0.9246 0.9451 -0.0171 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9295 0.9539 0.9071 0.9485 -0.0224 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9274 0.9539 0.9097 0.9485 -0.0177 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9278 0.9539 0.9105 0.9485 -0.0173
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9301 0.9539 0.9141 0.9485 -0.0160
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9368 0.9539 0.9186 0.9485 -0.0182 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9312 0.9539 0.9192 0.9485 -0.0120 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9355 0.9539 0.9208 0.9485 -0.0147
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9289 0.9533 0.9060 0.9473 -0.0229 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9268 0.9533 0.9083 0.9473 -0.0185 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9272 0.9533 0.9091 0.9473 -0.0181
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9296 0.9533 0.9132 0.9473 -0.0164
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9301 0.9533 0.9174 0.9473 -0.0127 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9363 0.9533 0.9175 0.9473 -0.0188 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9350 0.9533 0.9197 0.9473 -0.0153
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9431 0.9533 0.9291 0.9503 -0.0141 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636204 DR NE  5 161.0 635 0.9300 1.0500 0.9319 0.9558 0.9081 0.9491 -0.0238 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9297 0.9558 0.9103 0.9491 -0.0194 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9301 0.9558 0.9111 0.9491 -0.0190
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9332 0.9558 0.9165 0.9491 -0.0167
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9322 0.9558 0.9183 0.9491 -0.0139 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9392 0.9558 0.9197 0.9491 -0.0195 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9379 0.9558 0.9219 0.9491 -0.0160
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9286 0.9529 0.9056 0.9470 -0.0230 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9264 0.9529 0.9079 0.9470 -0.0185 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9268 0.9529 0.9087 0.9470 -0.0181
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9291 0.9529 0.9126 0.9470 -0.0165
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B
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636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9299 0.9529 0.9172 0.9470 -0.0127 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9359 0.9529 0.9172 0.9470 -0.0187 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9346 0.9529 0.9193 0.9470 -0.0153
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9428 0.9529 0.9288 0.9500 -0.0140 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9287 0.953 0.9057 0.9471 -0.0230 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9265 0.953 0.9080 0.9471 -0.0185 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9269 0.953 0.9089 0.9471 -0.0180
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9293 0.953 0.9129 0.9471 -0.0164
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9299 0.953 0.9172 0.9471 -0.0127 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9360 0.953 0.9173 0.9471 -0.0187 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9347 0.953 0.9194 0.9471 -0.0153
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9429 0.9530 0.9288 0.9500 -0.0141 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9287 0.9531 0.9057 0.9469 -0.0230 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9264 0.9531 0.9078 0.9469 -0.0186 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9268 0.9531 0.9087 0.9469 -0.0181
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9292 0.9531 0.9126 0.9469 -0.0166
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9299 0.9531 0.9171 0.9469 -0.0128 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9360 0.9531 0.9172 0.9469 -0.0188 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9347 0.9531 0.9193 0.9469 -0.0154
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9429 0.9531 0.9288 0.9499 -0.0141 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9302 0.9545 0.9065 0.9474 -0.0237 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9276 0.9545 0.9080 0.9474 -0.0196 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9280 0.9545 0.9088 0.9474 -0.0192
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9302 0.9545 0.9125 0.9474 -0.0177
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9309 0.9545 0.9172 0.9474 -0.0137 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9375 0.9545 0.9179 0.9474 -0.0196 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9362 0.9545 0.9201 0.9474 -0.0161
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9444 0.9545 0.9295 0.9504 -0.0149 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9417 0.9649 0.9166 0.9569 -0.0251 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
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636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9396 0.9649 0.9186 0.9569 -0.0210 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9400 0.9649 0.9194 0.9569 -0.0206
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9405 0.9649 0.9247 0.9569 -0.0158 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9442 0.9649 0.9270 0.9569 -0.0172
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9489 0.9649 0.9283 0.9569 -0.0206 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9313 0.9567 0.9052 0.9471 -0.0261 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9283 0.9567 0.9063 0.9471 -0.0220 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9287 0.9567 0.9072 0.9471 -0.0215
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9299 0.9567 0.9098 0.9471 -0.0201
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9312 0.9567 0.9151 0.9471 -0.0161 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9388 0.9567 0.9170 0.9471 -0.0218 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9376 0.9567 0.9193 0.9471 -0.0183
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9465 0.9567 0.9295 0.9508 -0.0170 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9366 0.9602 0.9119 0.9525 -0.0247 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9342 0.9602 0.9137 0.9525 -0.0205 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9346 0.9602 0.9145 0.9525 -0.0201
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9380 0.9602 0.9205 0.9525 -0.0175
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9361 0.9602 0.9211 0.9525 -0.0150 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9438 0.9602 0.9235 0.9525 -0.0203 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9426 0.9602 0.9258 0.9525 -0.0168
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9317 0.9559 0.9076 0.9485 -0.0241 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9292 0.9559 0.9092 0.9485 -0.0200 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9295 0.9559 0.9100 0.9485 -0.0195
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9321 0.9559 0.9143 0.9485 -0.0178
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9320 0.9559 0.9178 0.9485 -0.0142 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9390 0.9559 0.9191 0.9485 -0.0199 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9377 0.9559 0.9213 0.9485 -0.0164
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9359 0.9611 0.9103 0.9521 -0.0256 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
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636221 EL FARM8 69.0 635 0.9300 1.0500 0.9329 0.9611 0.9115 0.9521 -0.0214 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9333 0.9611 0.9123 0.9521 -0.0210
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9343 0.9611 0.9145 0.9521 -0.0198
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9361 0.9611 0.9207 0.9521 -0.0154 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9433 0.9611 0.9221 0.9521 -0.0212 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9421 0.9611 0.9243 0.9521 -0.0178
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9275 0.9551 0.9077 0.9477 -0.0198 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9312 0.9551 0.9078 0.9477 -0.0234 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9279 0.9551 0.9086 0.9477 -0.0193
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9289 0.9551 0.9098 0.9477 -0.0191
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9381 0.9551 0.9186 0.9477 -0.0195 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9321 0.9551 0.9187 0.9477 -0.0134 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9367 0.9551 0.9206 0.9477 -0.0161
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9299 0.9602 0.9079 0.9514 -0.0220
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9314 0.9602 0.9123 0.9514 -0.0191 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9319 0.9602 0.9132 0.9514 -0.0187
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9289 0.9602 0.9148 0.9514 -0.0141
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9387 0.9602 0.9179 0.9514 -0.0208 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9389 0.9602 0.9250 0.9514 -0.0139
635600 GRIMES 3     345 636010 
LEHIGH 3     345 1 GRIMES 3     345 - LEHIGH 3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9389 0.9602 0.9250 0.9514 -0.0139 B-GRMS-LHGH+RCTR GRIMES 3     345 - LEHIGH 3     345 1 B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9378 0.9602 0.9254 0.9514 -0.0124 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9441 0.9602 0.9263 0.9514 -0.0178 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9293 0.9679 0.9082 0.9503 -0.0211
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9301 0.9679 0.9155 0.9503 -0.0146
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9356 0.9679 0.9179 0.9503 -0.0177 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9395 0.9679 0.9185 0.9503 -0.0210 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9360 0.9679 0.9186 0.9503 -0.0174
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B
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636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9448 0.9679 0.9263 0.9503 -0.0185 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9347 0.9608 0.9087 0.9506 -0.0260 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9316 0.9608 0.9095 0.9506 -0.0221 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9320 0.9608 0.9104 0.9506 -0.0216
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9317 0.9608 0.9108 0.9506 -0.0209
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9352 0.9608 0.9193 0.9506 -0.0159 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9423 0.9608 0.9204 0.9506 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9423 0.9608 0.9204 0.9506 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9410 0.9608 0.9227 0.9506 -0.0183
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9323 0.9579 0.9066 0.9485 -0.0257 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9292 0.9579 0.9076 0.9485 -0.0216 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9296 0.9579 0.9084 0.9485 -0.0212
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9300 0.9579 0.9097 0.9485 -0.0203
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9327 0.9579 0.9172 0.9485 -0.0155 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9398 0.9579 0.9183 0.9485 -0.0215 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9385 0.9579 0.9206 0.9485 -0.0179
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9297 0.9551 0.9037 0.9457 -0.0260 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9267 0.9551 0.9048 0.9457 -0.0219 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9271 0.9551 0.9056 0.9457 -0.0215
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9283 0.9551 0.9082 0.9457 -0.0201
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9297 0.9551 0.9138 0.9457 -0.0159 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9372 0.9551 0.9155 0.9457 -0.0217 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9360 0.9551 0.9178 0.9457 -0.0182
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9449 0.9551 0.9280 0.9494 -0.0169 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9311 0.9566 0.9049 0.9469 -0.0262 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9281 0.9566 0.9060 0.9469 -0.0221 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9285 0.9566 0.9069 0.9469 -0.0216
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9294 0.9566 0.9091 0.9469 -0.0203
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B
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636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9311 0.9566 0.9150 0.9469 -0.0161 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9386 0.9566 0.9168 0.9469 -0.0218 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9374 0.9566 0.9191 0.9469 -0.0183
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9464 0.9566 0.9294 0.9507 -0.0170 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9305 0.956 0.9043 0.9464 -0.0262 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9275 0.956 0.9054 0.9464 -0.0221 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9279 0.956 0.9063 0.9464 -0.0216
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9288 0.956 0.9085 0.9464 -0.0203
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9305 0.956 0.9144 0.9464 -0.0161 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9380 0.956 0.9162 0.9464 -0.0218 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9368 0.956 0.9185 0.9464 -0.0183
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9458 0.9560 0.9288 0.9501 -0.0170 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9311 0.9568 0.9050 0.9470 -0.0261 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9281 0.9568 0.9060 0.9470 -0.0221 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9285 0.9568 0.9069 0.9470 -0.0216
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9291 0.9568 0.9086 0.9470 -0.0205
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9312 0.9568 0.9152 0.9470 -0.0160 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9387 0.9568 0.9168 0.9470 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9374 0.9568 0.9191 0.9470 -0.0183
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9467 0.9568 0.9296 0.9510 -0.0170 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9327 0.9586 0.9066 0.9486 -0.0261 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9295 0.9586 0.9075 0.9486 -0.0220 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9300 0.9586 0.9083 0.9486 -0.0217
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9301 0.9586 0.9093 0.9486 -0.0208
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9330 0.9586 0.9170 0.9486 -0.0160 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9402 0.9586 0.9183 0.9486 -0.0219 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9390 0.9586 0.9206 0.9486 -0.0184
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9176 0.9483 0.8961 0.9377 -0.0215
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9221 0.9483 0.8963 0.9377 -0.0258 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B
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636267 WIDA   8 69.0 635 0.9300 1.0500 0.9187 0.9483 0.8968 0.9377 -0.0219 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9191 0.9483 0.8977 0.9377 -0.0214
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9229 0.9483 0.9072 0.9377 -0.0157 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9295 0.9483 0.9077 0.9377 -0.0218 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9195 0.9483 0.9081 0.9377 -0.0114
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9283 0.9483 0.9100 0.9377 -0.0183
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9386 0.9483 0.9216 0.9425 -0.0169 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9088 0.941 0.8866 0.9294 -0.0222
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9142 0.941 0.8880 0.9294 -0.0262 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9107 0.941 0.8884 0.9294 -0.0223 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9111 0.941 0.8893 0.9294 -0.0218
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9104 0.941 0.8981 0.9294 -0.0123
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9151 0.941 0.8990 0.9294 -0.0161 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9216 0.941 0.8994 0.9294 -0.0222 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9204 0.941 0.9017 0.9294 -0.0187
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9314 0.9410 0.9141 0.9349 -0.0173 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8947 0.9275 0.8721 0.9157 -0.0226
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9002 0.9275 0.8735 0.9157 -0.0267 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8966 0.9275 0.8740 0.9157 -0.0226 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8970 0.9275 0.8748 0.9157 -0.0222
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8963 0.9275 0.8838 0.9157 -0.0125
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9011 0.9275 0.8847 0.9157 -0.0164 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9077 0.9275 0.8851 0.9157 -0.0226 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9065 0.9275 0.8875 0.9157 -0.0190
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9177 0.9275 0.9001 0.9212 -0.0176 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9160 0.9535 0.8930 0.9382 -0.0230
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9165 0.9535 0.9010 0.9382 -0.0155
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B
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636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9219 0.9535 0.9014 0.9382 -0.0205 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9258 0.9535 0.9020 0.9382 -0.0238 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9223 0.9535 0.9022 0.9382 -0.0201
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9322 0.9535 0.9113 0.9382 -0.0209 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9267 0.9535 0.9115 0.9382 -0.0152 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9462 0.9535 0.9300 0.9476 -0.0162 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9145 0.9485 0.8917 0.9356 -0.0228
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9178 0.9485 0.8958 0.9356 -0.0220 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9215 0.9485 0.8958 0.9356 -0.0257 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9183 0.9485 0.8967 0.9356 -0.0216
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9156 0.9485 0.9018 0.9356 -0.0138
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9224 0.9485 0.9063 0.9356 -0.0161 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9286 0.9485 0.9066 0.9356 -0.0220 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9340 0.9485 0.9145 0.9356 -0.0194
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9396 0.9485 0.9224 0.9422 -0.0172 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9094 0.9443 0.8867 0.9309 -0.0227
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9133 0.9443 0.8919 0.9309 -0.0214 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9170 0.9443 0.8920 0.9309 -0.0250 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9137 0.9443 0.8927 0.9309 -0.0210
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9105 0.9443 0.8965 0.9309 -0.0140
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9179 0.9443 0.9023 0.9309 -0.0156 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9238 0.9443 0.9024 0.9309 -0.0214 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9359 0.9443 0.9192 0.9384 -0.0167 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9291 0.9667 0.9071 0.9515 -0.0220
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9300 0.9667 0.9150 0.9515 -0.0150
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9357 0.9667 0.9165 0.9515 -0.0192 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9395 0.9667 0.9172 0.9515 -0.0223 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9361 0.9667 0.9173 0.9515 -0.0188
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9455 0.9667 0.9258 0.9515 -0.0197 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9490 0.9872 0.9299 0.9688 -0.0191
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9302 0.9544 0.9066 0.9470 -0.0236 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9269 0.9544 0.9072 0.9470 -0.0197 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9274 0.9544 0.9080 0.9470 -0.0194
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9287 0.9544 0.9101 0.9470 -0.0186
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9310 0.9544 0.9174 0.9470 -0.0136 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9373 0.9544 0.9177 0.9470 -0.0196 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9359 0.9544 0.9198 0.9470 -0.0161
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9444 0.9544 0.9295 0.9501 -0.0149 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9286 0.9538 0.9037 0.9451 -0.0249 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9254 0.9538 0.9044 0.9451 -0.0210 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9258 0.9538 0.9053 0.9451 -0.0205
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9260 0.9538 0.9061 0.9451 -0.0199
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9294 0.9538 0.9146 0.9451 -0.0148 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9360 0.9538 0.9152 0.9451 -0.0208 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9347 0.9538 0.9174 0.9451 -0.0173
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9438 0.9538 0.9278 0.9487 -0.0160 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9269 0.9523 0.9017 0.9432 -0.0252 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9236 0.9523 0.9024 0.9432 -0.0212 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9241 0.9523 0.9033 0.9432 -0.0208
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9242 0.9523 0.9040 0.9432 -0.0202
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9276 0.9523 0.9125 0.9432 -0.0151 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9343 0.9523 0.9132 0.9432 -0.0211 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9330 0.9523 0.9155 0.9432 -0.0175
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9422 0.9523 0.9259 0.9470 -0.0162 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9267 0.9521 0.9015 0.9430 -0.0252 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9235 0.9521 0.9022 0.9430 -0.0213 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9239 0.9521 0.9031 0.9430 -0.0208
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B
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638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9240 0.9521 0.9038 0.9430 -0.0202
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9274 0.9521 0.9123 0.9430 -0.0151 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9341 0.9521 0.9130 0.9430 -0.0211 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9328 0.9521 0.9153 0.9430 -0.0175
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9420 0.9521 0.9257 0.9468 -0.0162 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638035 GREENHL8 69.0 635 0.9300 1.0500 0.9259 0.9514 0.9005 0.9422 -0.0254 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9227 0.9514 0.9013 0.9422 -0.0214 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9231 0.9514 0.9021 0.9422 -0.0210
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9231 0.9514 0.9027 0.9422 -0.0204
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9266 0.9514 0.9113 0.9422 -0.0153 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9333 0.9514 0.9121 0.9422 -0.0212 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9321 0.9514 0.9144 0.9422 -0.0177
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9413 0.9514 0.9249 0.9460 -0.0164 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638036 STRTR P8 69.0 635 0.9300 1.0500 0.9245 0.9501 0.8990 0.9407 -0.0255 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9212 0.9501 0.8998 0.9407 -0.0214 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9216 0.9501 0.9006 0.9407 -0.0210
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9214 0.9501 0.9009 0.9407 -0.0205
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9252 0.9501 0.9099 0.9407 -0.0153 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9319 0.9501 0.9106 0.9407 -0.0213 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9306 0.9501 0.9129 0.9407 -0.0177
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9400 0.9501 0.9235 0.9447 -0.0165 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9247 0.9503 0.8992 0.9409 -0.0255 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9214 0.9503 0.8999 0.9409 -0.0215 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9218 0.9503 0.9008 0.9409 -0.0210
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9216 0.9503 0.9011 0.9409 -0.0205
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9254 0.9503 0.9101 0.9409 -0.0153 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9321 0.9503 0.9108 0.9409 -0.0213 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9308 0.9503 0.9131 0.9409 -0.0177
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9402 0.9503 0.9237 0.9448 -0.0165 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
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638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9305 0.956 0.9048 0.9467 -0.0257 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9273 0.956 0.9058 0.9467 -0.0215 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9278 0.956 0.9066 0.9467 -0.0212
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9280 0.956 0.9077 0.9467 -0.0203
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9309 0.956 0.9155 0.9467 -0.0154 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9379 0.956 0.9165 0.9467 -0.0214 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9367 0.956 0.9188 0.9467 -0.0179
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9459 0.9560 0.9293 0.9506 -0.0166 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B
638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9302 0.9544 0.9064 0.9473 -0.0238 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9274 0.9544 0.9078 0.9473 -0.0196 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9278 0.9544 0.9086 0.9473 -0.0192
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9299 0.9544 0.9120 0.9473 -0.0179
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9308 0.9544 0.9171 0.9473 -0.0137 ARNOLD1G
Remove unit 1  from bus 629074 
ARNOLD1G    22.0   640.0 MW  dispatch B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9374 0.9544 0.9178 0.9473 -0.0196 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9361 0.9544 0.9199 0.9473 -0.0162
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9443 0.9544 0.9294 0.9503 -0.0149 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9090 0.9461 0.8859 0.9312 -0.0231
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9145 0.9461 0.8936 0.9312 -0.0209 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9183 0.9461 0.8940 0.9312 -0.0243 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9149 0.9461 0.8944 0.9312 -0.0205
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9097 0.9461 0.8945 0.9312 -0.0152
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9249 0.9461 0.9037 0.9312 -0.0212 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9384 0.9461 0.9220 0.9402 -0.0164 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9060 0.943 0.8828 0.9282 -0.0232
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9113 0.943 0.8902 0.9282 -0.0211 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9152 0.943 0.8906 0.9282 -0.0246 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9117 0.943 0.8910 0.9282 -0.0207
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9067 0.943 0.8915 0.9282 -0.0152
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9218 0.943 0.9004 0.9282 -0.0214 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
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638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9351 0.9430 0.9185 0.9369 -0.0166 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9046 0.9413 0.8813 0.9267 -0.0233
631139 HAZLTON3     345 631144 
MITCHLCO3    345 1 HAZLTON3     345 - MITCHLCO3    345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9097 0.9413 0.8883 0.9267 -0.0214 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9135 0.9413 0.8887 0.9267 -0.0248 ATC_B2_NLAX-NMA NLAX 3       345 - NMA 345      345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9101 0.9413 0.8891 0.9267 -0.0210
635680 BONDRNT3     345 635730 
MNTZUMA3     345 1 BONDRNT3     345 - MNTZUMA3     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9053 0.9413 0.8901 0.9267 -0.0152
631199 EMERY3       345 636199 
BLKHAWK3     345 1 EMERY3       345 - BLKHAWK3     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9202 0.9413 0.8987 0.9267 -0.0215 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9333 0.9413 0.9166 0.9352 -0.0168 ATC_B2_W-8 ARP 345      345 - ROCKY RN     345 1 B


652191 KPS19-MD7 115.0 652 0.9000 1.1000 0.9781 0.9849 0.8959 0.9853 -0.0822
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652265 NEWELL 8 69.0 652 0.9000 1.1000 0.9748 0.9741 0.8726 0.9709 -0.1022
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652269 RAPIDCY8 69.0 652 0.9000 1.1000 0.9676 0.9657 0.8622 0.9622 -0.1054
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652270 RUSHMRE8 69.0 652 0.9000 1.1000 0.9559 0.9538 0.8527 0.9503 -0.1032
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652270 RUSHMRE8 69.0 652 0.9000 1.1000 0.9541 0.9538 0.8997 0.9503 -0.0544
657791 CENTER 3     345 661016 
COYOTE 3     345 1 CENTER 3     345 - COYOTE 3     345 1 B


652473 ELKCRK 7 115.0 652 0.9000 1.1000 0.9868 0.9853 0.8843 0.9819 -0.1025
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652477 ELSWRTH7 115.0 652 0.9000 1.1000 0.9874 0.9853 0.8921 0.9820 -0.0953
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652483 NEWELL 7 115.0 652 0.9000 1.1000 0.9903 0.9896 0.8890 0.9864 -0.1013
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652490 RAPIDCY7 115.0 652 0.9000 1.1000 0.9871 0.9851 0.8843 0.9818 -0.1028
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


652496 RUSHMRE7 115.0 652 0.9000 1.1000 0.9835 0.9815 0.8844 0.9782 -0.0991
652481 MIDLAND7     115 652491 
IRVSIMM7     115 1 MIDLAND7     115 - IRVSIMM7     115 1 B


680131 FESTINA 69.0 627 0.9300 1.0500 0.9387 0.9823 0.9238 0.9795 -0.0149
630234 DECORAH8    69.0 630238 
CALMAR 8    69.0 1 DECORAH8    69.0 - CALMAR 8    69.0 1 B


680231 MEENON 69.0 600 0.9000 1.0500 0.8591 0.9823 0.8432 0.9901 -0.0159 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680280 POQUETTE 69.0 680 0.9000 1.1000 0.9079 1.0127 0.8922 1.0202 -0.0157 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680314 SPNCERLK 69.0 680 0.9000 1.1000 0.9099 1.0098 0.8987 1.0178 -0.0112 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680319 JACKSON 69.0 680 0.9000 1.1000 0.8809 1.0009 0.8655 1.0085 -0.0154 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680320 BIG SND 69.0 680 0.9000 1.1000 0.9061 1.0117 0.8912 1.0190 -0.0149 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680321 HERTEL 69.0 680 0.9000 1.1000 0.9044 1.0101 0.8894 1.0175 -0.0150 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680322 WASHCO 69.0 680 0.9000 1.1000 0.9170 1.0178 0.8987 1.0257 -0.0183 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680323 T SPOON 69.0 680 0.9000 1.1000 0.9128 1.0181 0.8944 1.0261 -0.0184 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680324 SPOONER 69.0 680 0.9000 1.1000 0.9115 1.019 0.8931 1.0270 -0.0184 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680348 SISTER B 69.0 600 0.9000 1.0500 0.9271 1.0048 0.8973 1.0040 -0.0298 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680349 ROUND_8 69.0 600 0.9000 1.0500 0.9258 1.0035 0.8959 1.0028 -0.0299 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
680498 YLLWTP 69.0 680 0.9000 1.1000 0.9137 1.0161 0.8964 1.0239 -0.0173 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B
681541 WASHCO 5 161.0 680 0.9000 1.1000 0.9271 0.9967 0.8965 0.9881 -0.0306 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


699448 AWHD PST 230.0 696 0.9000 1.1000 0.9400 0.9896 0.8790 0.9657 -0.0610
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B







Vcont Vbase Vcont Vbase
Benchmark Case Study Case


Delta Contingency Label


Table E-6: 2022 SUOP Category B Voltage Violations


Bus Area Vlow Vhi Contingency Type


699449 ARROWHD 345.0 696 0.9000 1.1000 0.9472 1.0052 0.8761 0.9766 -0.0711
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


699450 ST LAKE 345.0 696 0.9000 1.1000 0.9521 1.0048 0.8834 0.9765 -0.0687
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


699450 ST LAKE 345.0 696 0.9000 1.1000 0.9347 1.0048 0.8992 0.9765 -0.0355 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B


699451 STL IND 345.0 696 0.9000 1.1000 0.9521 1.0048 0.8834 0.9765 -0.0687
601014 AS KING3     345 601028 
EAU CL 3     345 1 AS KING3     345 - EAU CL 3     345 1 B


699451 STL IND 345.0 696 0.9000 1.1000 0.9346 1.0048 0.8991 0.9765 -0.0355 ATC_B2_L-GDP181 ST LAKE      345 - GARDR PK     345 1 B







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 172.1 103.1 215.6 129.1 C5:FALW-GRIM+GRIM-LEHI


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00932 0.00672 0.00710 0.01964 0.01586 0.00720 0.01113 0.00911 0.00496 0.01102 0.00414 0.34847 -0.01154 0.00396 0.01510 -0.01961 0.00947 0.03099 -0.01961 -0.00139 0.40630 -0.00146 -0.00759 0.00316 0.00835 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 172.1 103.1 215.6 129.1 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00932 0.00672 0.00710 0.01964 0.01586 0.00720 0.01113 0.00911 0.00496 0.01102 0.00414 0.34847 -0.01154 0.00396 0.01510 -0.01961 0.00947 0.03099 -0.01961 -0.00139 0.40630 -0.00146 -0.00759 0.00316 0.00835 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 146.0 87.4 188.1 112.7 C2-LEHIGH-0360


WEBSTER3     345 - LEHIGH 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00867 0.00670 0.00692 0.02232 0.01662 0.00700 0.01045 0.00831 0.00561 0.01024 0.00420 0.35065 -0.01017 0.00400 0.01399 -0.02028 0.00862 0.03056 -0.02028 0.00008 0.40883 -0.00080 -0.00552 0.00324 0.00782 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 146.0 87.4 188.1 112.7 C2-GRIMES-905


GRIMES 3     345 - SYCAMOR3     345 2
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00868 0.00682 0.00701 0.02236 0.01522 0.00709 0.01050 0.00830 0.00577 0.01024 0.00427 0.35063 -0.01019 0.00405 0.01396 -0.02028 0.00861 0.03077 -0.02028 0.00018 0.40881 -0.00076 -0.00548 0.00329 0.00783 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 145.8 87.3 187.9 112.5 C2-LEHIGH-0340


GRIMES 3     345 - LEHIGH 3     345 1
C 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 145.8 87.3 182.4 109.2 C2-LEHIGH-0380


LEHIGH 3     345 - LUNDGREN3   34.5 1
LEHIGH 3     345 - LUNDGREN3   34.5 2
GRIMES 3     345 - LEHIGH 3     345 1


C 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 146.4 87.7 174.9 104.8 C2-LEHIGH 0350


WEBSTER3     345 - LEHIGH 3     345 1
RAUN   3     345 - LEHIGH 3     345 1


C 0.00867 0.00670 0.00692 0.02232 -0.03897 0.00700 0.01045 0.00831 0.00561 0.01024 0.00420 0.35065 -0.01017 0.00400 0.01399 -0.02028 0.00862 0.03056 -0.02028 0.00008 0.40883 -0.00080 -0.00552 0.00324 0.00782 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 140.3 84.0 172.2 103.1 C5:GRIM-FALW+ADAIR-EARL


FALLOW 3     345 - GRIMES 3     345 1
EARLHAM5     161 - ADAIRWF5     161 1


C 0.00564 0.00120 0.00199 0.02133 -0.00623 0.00209 0.00575 0.00598 -0.00017 0.00702 0.00052 0.35247 -0.00923 0.00076 0.01080 -0.01323 0.00634 0.02233 -0.01323 -0.00336 0.41047 -0.00312 -0.00683 0.00032 0.00475 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 139.9 83.8 171.9 102.9 C5:FALW-GRIM+EALH-BNVL


FALLOW 3     345 - GRIMES 3     345 1
BOONVIL5     161 - EARLHAM5     161 1
EARLHAM5     161 - EARLHAM8    69.0 1


C 0.00564 0.00119 0.00199 0.02133 -0.00625 0.00208 0.00574 0.00597 -0.00018 0.00701 0.00052 0.35252 -0.00922 0.00075 0.01079 -0.01327 0.00634 0.02232 -0.01327 -0.00337 0.41049 -0.00312 -0.00682 0.00032 0.00475 J092, H096, J092, H096,  


631077 PERRY  5     161 
635607 BITRSWT5     161  1 167 124.9 74.8 170.2 101.9 CIPC-56


ANTA TP5     161 - ANITA  5     161 1
SCRANTN5     161 - GU CTR 5     161 1


C 0.00480 0.00351 0.00339 0.03915 -0.00182 0.00345 0.00566 0.00458 0.00543 0.00585 0.00197 0.50596 -0.00790 0.00185 0.00849 -0.01415 0.00478 0.02795 -0.01415 0.00447 0.50664 -0.00078 0.00199 0.00136 0.00423 J092, H096, J092, H096,  


631079 BNE JCT5     161 
636020 FT.DODG5     161  1 147.0 156.6 106.6 147.9 100.6 C2-WEBSTR-9270


WEBSTER5     161 - HAYES  5     161 1
WEBSTER5     161 - HOPE5        161 1
WEBSTER5     161 - FT.DODG5     161 1
WEBSTER5     161 - WRIGHT 5     161 1
WEBSTER5     161 - WEBSTER8    69.0 1
WEBSTER3     345 - WEBSTER5     161 - 
WEBS1XT9    13.8 1


C -0.00596 -0.00225 -0.00318 0.06614 0.00324 -0.00328 -0.00785 -0.00565 0.00844 -0.00735 -0.00086 0.01173 0.00892 -0.00100 -0.01087 0.01022 -0.00594 -0.31123 0.01022 0.01935 0.01371 0.00441 0.02585 -0.00043 -0.00515 R49, R49,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 918.6 99.2 1157.9 125.0 C5-BKHK-EMRY+BUT-FRNK


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1


C 0.06723 0.07711 0.06245 0.13238 0.17026 0.06318 0.08286 0.07095 0.10196 0.07785 0.03222 0.17778 -0.09662 0.02527 0.10021 0.21014 0.07426 0.13942 0.21014 0.09026 0.18280 -0.02629 0.06087 0.01982 0.05975 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 917.9 99.1 1157.3 125.0 C5-BKHK-EMRY+BKHK-CFU-BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1


C 0.06723 0.07711 0.06244 0.13241 0.17026 0.06318 0.08286 0.07095 0.10198 0.07785 0.03221 0.17779 -0.09662 0.02526 0.10021 0.21014 0.07426 0.13943 0.21014 0.09029 0.18281 -0.02629 0.06093 0.01981 0.05975 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 901.2 97.3 1145.9 123.7 C2-TIFFIN-954


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 5     161 - CRLRIDG5     161 1
ALTWTIF8    69.0 - TIFFIN 5     161 1


C 0.07432 0.07301 0.06951 0.13915 0.16586 0.06989 0.08683 0.07697 0.09178 0.08328 0.04970 0.17488 -0.10502 0.04654 0.10187 0.20499 0.07977 0.13639 0.20499 0.09493 0.18008 0.02097 0.08549 0.03740 0.06817 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 896.9 96.9 1138.1 122.9 C2-TIFFIN-944


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1


C 0.07327 0.07110 0.06784 0.13784 0.16525 0.06824 0.08570 0.07603 0.08979 0.08226 0.04782 0.17460 -0.10356 0.04471 0.10102 0.20505 0.07885 0.13554 0.20505 0.09288 0.17977 0.01803 0.08290 0.03585 0.06706 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 883.9 95.5 1112.4 120.1 C5-BKHK-EMRY+FRNK-HMPT-SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1


C 0.06631 0.07314 0.06081 0.12748 0.16596 0.06149 0.08106 0.07000 0.07357 0.07655 0.03246 0.17490 -0.09555 0.02622 0.09819 0.20808 0.07321 0.13407 0.20808 0.07536 0.17977 -0.02072 0.05818 0.02078 0.05907 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 871.8 94.1 1110.1 119.9 C2-HILLS-984


HILLS  3     345 - TIFFIN 3     345 1
HILLSIE5     161 - HILLS  3     345 1
ROSEHLW5     161 - HILLSIE5     161 1


C 0.07158 0.06814 0.06519 0.13754 0.16438 0.06563 0.08392 0.07454 0.08754 0.08065 0.04477 0.17449 -0.09916 0.04166 0.09969 0.20511 0.07739 0.13442 0.20511 0.09150 0.17965 0.01391 0.08175 0.03345 0.06528 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 863.3 93.2 1109.2 119.8 C2-HILLS-974


HILLS  3     345 - TIFFIN 3     345 1
HILLS  3     345 - HILLS  5     161 - 
HILL1XT9    13.8 1


C 0.07368 0.07157 0.06821 0.14119 0.16636 0.06862 0.08622 0.07648 0.09132 0.08276 0.04798 0.17658 -0.09569 0.04480 0.10168 0.20626 0.07932 0.13673 0.20626 0.09566 0.18183 0.01802 0.08641 0.03597 0.06742 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 874.5 94.4 1109.0 119.8 C2-PWESHK-1072


POWESHK5     161 - BEACON 5     161 1
POWESHK8    69.0 - POWESHK5     161 1
POWESHK5     161 - REASNOR5     161 1


C 0.06653 0.05636 0.05477 0.14795 0.16860 0.05544 0.07911 0.07066 0.08144 0.07652 0.03105 0.18531 -0.10349 0.02797 0.09814 0.21607 0.07387 0.13642 0.21607 0.09197 0.19115 -0.01008 0.08195 0.02202 0.05938 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 874.4 94.4 1108.8 119.7 C2-PWESHK-972


PARNEL 5     161 - POWESHK5     161 1
POWESHK5     161 - BEACON 5     161 1
POWESHK8    69.0 - POWESHK5     161 1


C 0.06653 0.05636 0.05477 0.14795 0.16860 0.05544 0.07911 0.07066 0.08144 0.07652 0.03105 0.18531 -0.10349 0.02797 0.09814 0.21607 0.07387 0.13642 0.21607 0.09197 0.19115 -0.01008 0.08195 0.02202 0.05938 J191, R65, J191, R65,  


635680 BONDRNT3     345 
635730 MNTZUMA3     345  1 926 875.0 94.5 1107.6 119.6 C2-PWESHK-872


POWESHK5     161 - REASNOR5     161 1
PARNEL 5     161 - POWESHK5     161 1


C 0.06613 0.05583 0.05431 0.14605 0.16787 0.05498 0.07864 0.07026 0.08038 0.07609 0.03066 0.18431 -0.10231 0.02762 0.09765 0.21538 0.07346 0.13566 0.21538 0.09028 0.19006 -0.01040 0.07992 0.02170 0.05900 J191, R65, J191, R65,  


Table E-7: 2022 SUOP MEC Category C Thermal Violations
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Vcont Vbase Vcont Vbase


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9244 0.955 0.9052 0.9502 -0.0192 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9245 0.955 0.9055 0.9502 -0.0190 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9246 0.955 0.9055 0.9502 -0.0191 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9288 0.955 0.9111 0.9502 -0.0177 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9288 0.955 0.9111 0.9502 -0.0177 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9285 0.955 0.9115 0.9502 -0.0170 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9286 0.955 0.9126 0.9502 -0.0160 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9286 0.955 0.9126 0.9502 -0.0160 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9304 0.955 0.9137 0.9502 -0.0167 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9304 0.955 0.9137 0.9502 -0.0167 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9172 0.9512 0.8931 0.9397 -0.0241 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9173 0.9512 0.8934 0.9397 -0.0239 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9175 0.9512 0.8934 0.9397 -0.0241 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9106 0.9512 0.8963 0.9397 -0.0143
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9214 0.9512 0.8988 0.9397 -0.0226 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


Type
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9215 0.9512 0.8989 0.9397 -0.0226 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9212 0.9512 0.8992 0.9397 -0.0220 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.913 0.9512 0.8993 0.9397 -0.0137 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9212 0.9512 0.9003 0.9397 -0.0209 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9212 0.9512 0.9003 0.9397 -0.0209 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9232 0.9539 0.9033 0.9485 -0.0199 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9233 0.9539 0.9036 0.9485 -0.0197 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9235 0.9539 0.9036 0.9485 -0.0199 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9277 0.9539 0.9092 0.9485 -0.0185 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9277 0.9539 0.9093 0.9485 -0.0184 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9274 0.9539 0.9096 0.9485 -0.0178 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9275 0.9539 0.9108 0.9485 -0.0167 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9275 0.9539 0.9108 0.9485 -0.0167 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9293 0.9539 0.9120 0.9485 -0.0173 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9293 0.9539 0.9120 0.9485 -0.0173 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9225 0.9533 0.9019 0.9473 -0.0206 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9226 0.9533 0.9022 0.9473 -0.0204 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9228 0.9533 0.9022 0.9473 -0.0206 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9271 0.9533 0.9079 0.9473 -0.0192 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.927 0.9533 0.9079 0.9473 -0.0191 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9268 0.9533 0.9082 0.9473 -0.0186 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9268 0.9533 0.9094 0.9473 -0.0174 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9268 0.9533 0.9094 0.9473 -0.0174 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9287 0.9533 0.9108 0.9473 -0.0179 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9287 0.9533 0.9108 0.9473 -0.0179 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9254 0.9558 0.9038 0.9491 -0.0216 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9255 0.9558 0.9041 0.9491 -0.0214 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9257 0.9558 0.9041 0.9491 -0.0216 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.93 0.9558 0.9099 0.9491 -0.0201 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.93 0.9558 0.9100 0.9491 -0.0200 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9297 0.9558 0.9102 0.9491 -0.0195 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9297 0.9558 0.9114 0.9491 -0.0183 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9297 0.9558 0.9114 0.9491 -0.0183 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9318 0.9558 0.9133 0.9491 -0.0185 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9318 0.9558 0.9133 0.9491 -0.0185 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9221 0.9529 0.9015 0.9469 -0.0206 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9222 0.9529 0.9018 0.9469 -0.0204 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9224 0.9529 0.9018 0.9469 -0.0206 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9267 0.9529 0.9075 0.9469 -0.0192 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9266 0.9529 0.9075 0.9469 -0.0191 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9264 0.9529 0.9078 0.9469 -0.0186 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9264 0.9529 0.9090 0.9469 -0.0174 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9264 0.9529 0.9090 0.9469 -0.0174 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9282 0.9529 0.9104 0.9469 -0.0178 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9282 0.9529 0.9104 0.9469 -0.0178 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9223 0.953 0.9016 0.9470 -0.0207 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9224 0.953 0.9019 0.9470 -0.0205 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9226 0.953 0.9019 0.9470 -0.0207 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9268 0.953 0.9076 0.9470 -0.0192 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9268 0.953 0.9077 0.9470 -0.0191 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9265 0.953 0.9080 0.9470 -0.0185 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9265 0.953 0.9091 0.9470 -0.0174 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9265 0.953 0.9091 0.9470 -0.0174 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9284 0.953 0.9106 0.9470 -0.0178 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9284 0.953 0.9106 0.9470 -0.0178 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9222 0.9531 0.9014 0.9469 -0.0208 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9223 0.9531 0.9017 0.9469 -0.0206 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9225 0.9531 0.9017 0.9469 -0.0208 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9267 0.9531 0.9074 0.9469 -0.0193 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9267 0.9531 0.9075 0.9469 -0.0192 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9264 0.9531 0.9078 0.9469 -0.0186 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9264 0.9531 0.9089 0.9469 -0.0175 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9264 0.9531 0.9089 0.9469 -0.0175 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9283 0.9531 0.9103 0.9469 -0.0180 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9283 0.9531 0.9103 0.9469 -0.0180 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9234 0.9545 0.9016 0.9474 -0.0218 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9235 0.9545 0.9019 0.9474 -0.0216 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9237 0.9545 0.9019 0.9474 -0.0218 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9279 0.9545 0.9076 0.9474 -0.0203 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9278 0.9545 0.9076 0.9474 -0.0202 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9276 0.9545 0.9079 0.9474 -0.0197 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9276 0.9545 0.9091 0.9474 -0.0185 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9276 0.9545 0.9091 0.9474 -0.0185 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9294 0.9545 0.9105 0.9474 -0.0189 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9294 0.9545 0.9105 0.9474 -0.0189 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9353 0.9649 0.9121 0.9568 -0.0232 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9354 0.9649 0.9124 0.9568 -0.0230 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9356 0.9649 0.9124 0.9568 -0.0232 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9399 0.9649 0.9183 0.9568 -0.0216 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.94 0.9649 0.9184 0.9568 -0.0216 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9396 0.9649 0.9186 0.9568 -0.0210 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9396 0.9649 0.9198 0.9568 -0.0198 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9396 0.9649 0.9198 0.9568 -0.0198 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.942 0.9649 0.9226 0.9568 -0.0194 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.942 0.9649 0.9226 0.9568 -0.0194 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.924 0.9567 0.8998 0.9471 -0.0242 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9241 0.9567 0.9001 0.9471 -0.0240 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9243 0.9567 0.9001 0.9471 -0.0242 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9286 0.9567 0.9059 0.9471 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9286 0.9567 0.9060 0.9471 -0.0226 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9283 0.9567 0.9063 0.9471 -0.0220 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9283 0.9567 0.9074 0.9471 -0.0209 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9283 0.9567 0.9074 0.9471 -0.0209 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9302 0.9567 0.9091 0.9471 -0.0211 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9302 0.9567 0.9091 0.9471 -0.0211 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9299 0.9602 0.9072 0.9525 -0.0227 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9302 0.9602 0.9075 0.9525 -0.0227 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.93 0.9602 0.9076 0.9525 -0.0224 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9345 0.9602 0.9134 0.9525 -0.0211 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9345 0.9602 0.9134 0.9525 -0.0211 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9342 0.9602 0.9137 0.9525 -0.0205 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9342 0.9602 0.9149 0.9525 -0.0193 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9342 0.9602 0.9149 0.9525 -0.0193 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9363 0.9602 0.9171 0.9525 -0.0192 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9363 0.9602 0.9171 0.9525 -0.0192 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9249 0.9559 0.9027 0.9485 -0.0222 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9252 0.9559 0.9030 0.9485 -0.0222 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.925 0.9559 0.9031 0.9485 -0.0219 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9295 0.9559 0.9088 0.9485 -0.0207 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9294 0.9559 0.9088 0.9485 -0.0206 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9292 0.9559 0.9091 0.9485 -0.0201 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9292 0.9559 0.9103 0.9485 -0.0189 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9292 0.9559 0.9103 0.9485 -0.0189 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.931 0.9559 0.9119 0.9485 -0.0191 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.931 0.9559 0.9119 0.9485 -0.0191 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9286 0.9611 0.9050 0.9521 -0.0236 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9287 0.9611 0.9053 0.9521 -0.0234 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9289 0.9611 0.9053 0.9521 -0.0236 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9332 0.9611 0.9111 0.9521 -0.0221 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9331 0.9611 0.9111 0.9521 -0.0220 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9329 0.9611 0.9114 0.9521 -0.0215 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9329 0.9611 0.9126 0.9521 -0.0203 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9329 0.9611 0.9126 0.9521 -0.0203 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9348 0.9611 0.9141 0.9521 -0.0207 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9348 0.9611 0.9141 0.9521 -0.0207 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9234 0.9551 0.9015 0.9476 -0.0219 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9235 0.9551 0.9018 0.9476 -0.0217 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9237 0.9551 0.9018 0.9476 -0.0219 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9277 0.9551 0.9073 0.9476 -0.0204 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9277 0.9551 0.9073 0.9476 -0.0204 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9275 0.9551 0.9077 0.9476 -0.0198 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9275 0.9551 0.9088 0.9476 -0.0187 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9275 0.9551 0.9088 0.9476 -0.0187 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9288 0.9551 0.9093 0.9476 -0.0195 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9288 0.9551 0.9093 0.9476 -0.0195 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9281 0.9602 0.9068 0.9514 -0.0213 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9282 0.9602 0.9071 0.9514 -0.0211 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9285 0.9602 0.9073 0.9514 -0.0212 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.93 0.9602 0.9095 0.9514 -0.0205 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.93 0.9602 0.9095 0.9514 -0.0205 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9247 0.9602 0.9112 0.9514 -0.0135
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9316 0.9602 0.9117 0.9514 -0.0199 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9315 0.9602 0.9117 0.9514 -0.0198 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9314 0.9602 0.9122 0.9514 -0.0192 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9314 0.9602 0.9132 0.9514 -0.0182 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9168 0.9679 0.8934 0.9503 -0.0234
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9179 0.9679 0.8946 0.9503 -0.0233 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9328 0.9679 0.9135 0.9503 -0.0193 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.933 0.9679 0.9136 0.9503 -0.0194 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9328 0.9679 0.9137 0.9503 -0.0191 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9287 0.9679 0.9139 0.9503 -0.0148
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9358 0.9679 0.9174 0.9503 -0.0184 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9358 0.9679 0.9174 0.9503 -0.0184 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9356 0.9679 0.9178 0.9503 -0.0178 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9368 0.9679 0.9180 0.9503 -0.0188 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9273 0.9608 0.9031 0.9506 -0.0242 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9274 0.9608 0.9034 0.9506 -0.0240 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9276 0.9608 0.9034 0.9506 -0.0242 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9318 0.9608 0.9091 0.9506 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9319 0.9608 0.9092 0.9506 -0.0227 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9316 0.9608 0.9095 0.9506 -0.0221 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9316 0.9608 0.9106 0.9506 -0.0210 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9316 0.9608 0.9106 0.9506 -0.0210 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9335 0.9608 0.9121 0.9506 -0.0214 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9335 0.9608 0.9121 0.9506 -0.0214 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.925 0.9579 0.9011 0.9485 -0.0239 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9251 0.9579 0.9014 0.9485 -0.0237 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9253 0.9579 0.9014 0.9485 -0.0239 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9295 0.9579 0.9072 0.9485 -0.0223 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9295 0.9579 0.9072 0.9485 -0.0223 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9292 0.9579 0.9075 0.9485 -0.0217 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9292 0.9579 0.9087 0.9485 -0.0205 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9292 0.9579 0.9087 0.9485 -0.0205 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9311 0.9579 0.9101 0.9485 -0.0210 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9311 0.9579 0.9101 0.9485 -0.0210 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9224 0.9551 0.8982 0.9457 -0.0242 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9225 0.9551 0.8986 0.9457 -0.0239 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9227 0.9551 0.8986 0.9457 -0.0241 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.927 0.9551 0.9044 0.9457 -0.0226 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.927 0.9551 0.9044 0.9457 -0.0226 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9267 0.9551 0.9047 0.9457 -0.0220 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9267 0.9551 0.9059 0.9457 -0.0208 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9267 0.9551 0.9059 0.9457 -0.0208 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9286 0.9551 0.9075 0.9457 -0.0211 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9286 0.9551 0.9075 0.9457 -0.0211 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9238 0.9566 0.8995 0.9469 -0.0243 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9239 0.9566 0.8998 0.9469 -0.0241 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9241 0.9566 0.8998 0.9469 -0.0243 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9283 0.9566 0.9056 0.9469 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9284 0.9566 0.9057 0.9469 -0.0227 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9281 0.9566 0.9060 0.9469 -0.0221 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9281 0.9566 0.9071 0.9469 -0.0210 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9281 0.9566 0.9071 0.9469 -0.0210 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.93 0.9566 0.9088 0.9469 -0.0212 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.93 0.9566 0.9088 0.9469 -0.0212 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9232 0.956 0.8989 0.9463 -0.0243 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9233 0.956 0.8992 0.9463 -0.0241 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9235 0.956 0.8992 0.9463 -0.0243 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9278 0.956 0.9050 0.9463 -0.0228 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9277 0.956 0.9050 0.9463 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9275 0.956 0.9054 0.9463 -0.0221 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9275 0.956 0.9065 0.9463 -0.0210 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9275 0.956 0.9065 0.9463 -0.0210 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9294 0.956 0.9082 0.9463 -0.0212 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9294 0.956 0.9082 0.9463 -0.0212 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9238 0.9568 0.8995 0.9470 -0.0243 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9239 0.9568 0.8998 0.9470 -0.0241 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9241 0.9568 0.8998 0.9470 -0.0243 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9284 0.9568 0.9056 0.9470 -0.0228 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9283 0.9568 0.9056 0.9470 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9281 0.9568 0.9060 0.9470 -0.0221 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9281 0.9568 0.9071 0.9470 -0.0210 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9281 0.9568 0.9071 0.9470 -0.0210 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.93 0.9568 0.9087 0.9470 -0.0213 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.93 0.9568 0.9087 0.9470 -0.0213 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9253 0.9586 0.9010 0.9486 -0.0243 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9254 0.9586 0.9013 0.9486 -0.0241 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9256 0.9586 0.9013 0.9486 -0.0243 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9298 0.9586 0.9071 0.9486 -0.0227 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9298 0.9586 0.9071 0.9486 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9295 0.9586 0.9074 0.9486 -0.0221 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9295 0.9586 0.9086 0.9486 -0.0209 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9295 0.9586 0.9086 0.9486 -0.0209 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9314 0.9586 0.9101 0.9486 -0.0213 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9314 0.9586 0.9101 0.9486 -0.0213 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9146 0.9483 0.8906 0.9376 -0.0240 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9147 0.9483 0.8909 0.9376 -0.0238 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9149 0.9483 0.8909 0.9376 -0.0240 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9081 0.9483 0.8955 0.9376 -0.0126
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.919 0.9483 0.8964 0.9376 -0.0226 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9189 0.9483 0.8964 0.9376 -0.0225 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9187 0.9483 0.8968 0.9376 -0.0219 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9187 0.9483 0.8979 0.9376 -0.0208 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9187 0.9483 0.8979 0.9376 -0.0208 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9206 0.9483 0.8991 0.9376 -0.0215 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9066 0.941 0.8822 0.9294 -0.0244 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9067 0.941 0.8825 0.9294 -0.0242 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9069 0.941 0.8825 0.9294 -0.0244 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9 0.941 0.8855 0.9294 -0.0145
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.911 0.941 0.8880 0.9294 -0.0230 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9109 0.941 0.8880 0.9294 -0.0229 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9107 0.941 0.8884 0.9294 -0.0223 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9023 0.941 0.8885 0.9294 -0.0138 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9107 0.941 0.8895 0.9294 -0.0212 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9107 0.941 0.8895 0.9294 -0.0212 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8924 0.9275 0.8676 0.9156 -0.0248 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8925 0.9275 0.8679 0.9156 -0.0246 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8927 0.9275 0.8679 0.9156 -0.0248 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8857 0.9275 0.8709 0.9156 -0.0148
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8969 0.9275 0.8735 0.9156 -0.0234 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8968 0.9275 0.8735 0.9156 -0.0233 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8966 0.9275 0.8739 0.9156 -0.0227 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8881 0.9275 0.8740 0.9156 -0.0141 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8966 0.9275 0.8750 0.9156 -0.0216 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8966 0.9275 0.8750 0.9156 -0.0216 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9023 0.9535 0.8789 0.9381 -0.0234
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9039 0.9535 0.8808 0.9381 -0.0231 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9185 0.9535 0.8962 0.9381 -0.0223 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9188 0.9535 0.8964 0.9381 -0.0224 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9186 0.9535 0.8965 0.9381 -0.0221 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9146 0.9535 0.8990 0.9381 -0.0156
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9221 0.9535 0.9009 0.9381 -0.0212 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9221 0.9535 0.9009 0.9381 -0.0212 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9219 0.9535 0.9013 0.9381 -0.0206 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9219 0.9535 0.9023 0.9381 -0.0196 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9033 0.9485 0.8854 0.9356 -0.0179
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9055 0.9485 0.8881 0.9356 -0.0174 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.914 0.9485 0.8900 0.9356 -0.0240 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9143 0.9485 0.8902 0.9356 -0.0241 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9141 0.9485 0.8903 0.9356 -0.0238 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9181 0.9485 0.8954 0.9356 -0.0227 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9181 0.9485 0.8954 0.9356 -0.0227 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9178 0.9485 0.8958 0.9356 -0.0220 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9179 0.9485 0.8969 0.9356 -0.0210 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9179 0.9485 0.8969 0.9356 -0.0210 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.8981 0.9443 0.8787 0.9308 -0.0194
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9001 0.9443 0.8812 0.9308 -0.0189 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9095 0.9443 0.8862 0.9308 -0.0233 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9098 0.9443 0.8864 0.9308 -0.0234 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9096 0.9443 0.8865 0.9308 -0.0231 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9135 0.9443 0.8914 0.9308 -0.0221 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9135 0.9443 0.8915 0.9308 -0.0220 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9133 0.9443 0.8919 0.9308 -0.0214 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9133 0.9443 0.8929 0.9308 -0.0204 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9133 0.9443 0.8929 0.9308 -0.0204 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9165 0.9667 0.8927 0.9514 -0.0238
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9176 0.9667 0.8940 0.9514 -0.0236 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9325 0.9667 0.9118 0.9514 -0.0207 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9328 0.9667 0.9118 0.9514 -0.0210 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9326 0.9667 0.9120 0.9514 -0.0206 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9285 0.9667 0.9133 0.9514 -0.0152
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9359 0.9667 0.9161 0.9514 -0.0198 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9358 0.9667 0.9161 0.9514 -0.0197 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9357 0.9667 0.9165 0.9514 -0.0192 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.937 0.9667 0.9172 0.9514 -0.0198 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9385 0.9872 0.9168 0.9688 -0.0217
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636284 NASHUA 8 69.0 635 0.9300 1.0500 0.9392 0.9872 0.9176 0.9688 -0.0216 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9505 0.9936 0.9280 0.9798 -0.0225 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


636300 FLOYD  5 161.0 635 0.9300 1.0500 0.9505 0.9936 0.9282 0.9798 -0.0223
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636307 GREENTP8 69.0 635 0.9300 1.0500 0.9425 0.99 0.9212 0.9717 -0.0213
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


636307 GREENTP8 69.0 635 0.9300 1.0500 0.9432 0.99 0.9219 0.9717 -0.0213 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9228 0.9544 0.9008 0.9470 -0.0220 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9229 0.9544 0.9012 0.9470 -0.0217 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9231 0.9544 0.9012 0.9470 -0.0219 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9272 0.9544 0.9067 0.9470 -0.0205 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9272 0.9544 0.9068 0.9470 -0.0204 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9269 0.9544 0.9071 0.9470 -0.0198 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.927 0.9544 0.9082 0.9470 -0.0188 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.927 0.9544 0.9082 0.9470 -0.0188 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9285 0.9544 0.9091 0.9470 -0.0194 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9285 0.9544 0.9091 0.9470 -0.0194 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9212 0.9538 0.8980 0.9450 -0.0232 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9213 0.9538 0.8984 0.9450 -0.0229 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9215 0.9538 0.8984 0.9450 -0.0231 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9257 0.9538 0.9040 0.9450 -0.0217 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9256 0.9538 0.9040 0.9450 -0.0216 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9254 0.9538 0.9044 0.9450 -0.0210 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9254 0.9538 0.9055 0.9450 -0.0199 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9254 0.9538 0.9055 0.9450 -0.0199 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9271 0.9538 0.9066 0.9450 -0.0205 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9271 0.9538 0.9066 0.9450 -0.0205 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9195 0.9523 0.8960 0.9432 -0.0235 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9196 0.9523 0.8963 0.9432 -0.0233 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9198 0.9523 0.8963 0.9432 -0.0235 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9239 0.9523 0.9020 0.9432 -0.0219 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9239 0.9523 0.9020 0.9432 -0.0219 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9236 0.9523 0.9024 0.9432 -0.0212 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9237 0.9523 0.9035 0.9432 -0.0202 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9237 0.9523 0.9035 0.9432 -0.0202 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9254 0.9523 0.9047 0.9432 -0.0207 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9254 0.9523 0.9047 0.9432 -0.0207 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9193 0.9521 0.8958 0.9430 -0.0235 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9194 0.9521 0.8961 0.9430 -0.0233 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9196 0.9521 0.8961 0.9430 -0.0235 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9237 0.9521 0.9018 0.9430 -0.0219 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9237 0.9521 0.9018 0.9430 -0.0219 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9235 0.9521 0.9022 0.9430 -0.0213 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9235 0.9521 0.9033 0.9430 -0.0202 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9235 0.9521 0.9033 0.9430 -0.0202 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9252 0.9521 0.9045 0.9430 -0.0207 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9252 0.9521 0.9045 0.9430 -0.0207 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9185 0.9514 0.8948 0.9422 -0.0237 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9186 0.9514 0.8952 0.9422 -0.0234 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9188 0.9514 0.8952 0.9422 -0.0236 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9229 0.9514 0.9008 0.9422 -0.0221 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.923 0.9514 0.9009 0.9422 -0.0221 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9227 0.9514 0.9012 0.9422 -0.0215 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9227 0.9514 0.9024 0.9422 -0.0203 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9227 0.9514 0.9024 0.9422 -0.0203 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9244 0.9514 0.9036 0.9422 -0.0208 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9244 0.9514 0.9036 0.9422 -0.0208 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.917 0.9501 0.8933 0.9407 -0.0237 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9171 0.9501 0.8937 0.9407 -0.0234 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9173 0.9501 0.8937 0.9407 -0.0236 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9215 0.9501 0.8993 0.9407 -0.0222 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9215 0.9501 0.8994 0.9407 -0.0221 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9212 0.9501 0.8997 0.9407 -0.0215 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9212 0.9501 0.9009 0.9407 -0.0203 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9212 0.9501 0.9009 0.9407 -0.0203 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.923 0.9501 0.9020 0.9407 -0.0210 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.923 0.9501 0.9020 0.9407 -0.0210 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9172 0.9503 0.8935 0.9409 -0.0237 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9173 0.9503 0.8939 0.9409 -0.0234 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9175 0.9503 0.8939 0.9409 -0.0236 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C







Vcont Vbase Vcont Vbase Type


Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9217 0.9503 0.8995 0.9409 -0.0222 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9216 0.9503 0.8995 0.9409 -0.0221 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9214 0.9503 0.8999 0.9409 -0.0215 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9214 0.9503 0.9010 0.9409 -0.0204 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9214 0.9503 0.9010 0.9409 -0.0204 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9231 0.9503 0.9022 0.9409 -0.0209 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9231 0.9503 0.9022 0.9409 -0.0209 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9231 0.956 0.8993 0.9467 -0.0238 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9232 0.956 0.8996 0.9467 -0.0236 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9234 0.956 0.8996 0.9467 -0.0238 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9276 0.956 0.9053 0.9467 -0.0223 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9276 0.956 0.9054 0.9467 -0.0222 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9273 0.956 0.9057 0.9467 -0.0216 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9273 0.956 0.9069 0.9467 -0.0204 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9273 0.956 0.9069 0.9467 -0.0204 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9292 0.956 0.9083 0.9467 -0.0209 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9292 0.956 0.9083 0.9467 -0.0209 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9232 0.9544 0.9014 0.9472 -0.0218 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9233 0.9544 0.9017 0.9472 -0.0216 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9235 0.9544 0.9017 0.9472 -0.0218 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9277 0.9544 0.9074 0.9472 -0.0203 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9276 0.9544 0.9074 0.9472 -0.0202 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9274 0.9544 0.9077 0.9472 -0.0197 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9274 0.9544 0.9089 0.9472 -0.0185 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9274 0.9544 0.9089 0.9472 -0.0185 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9291 0.9544 0.9102 0.9472 -0.0189 C5:FALW-GRIM+GRIM-LEHI
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9291 0.9544 0.9102 0.9472 -0.0189 C2-GRIMES-904
FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8958 0.9461 0.8732 0.9312 -0.0226
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8975 0.9461 0.8753 0.9312 -0.0222 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.911 0.9461 0.8883 0.9312 -0.0227 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9112 0.9461 0.8884 0.9312 -0.0228 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C
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Table E-8: 2022 SUOP MEC Category C Voltage Violations
Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9111 0.9461 0.8885 0.9312 -0.0226 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9078 0.9461 0.8925 0.9312 -0.0153
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9147 0.9461 0.8931 0.9312 -0.0216 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9147 0.9461 0.8932 0.9312 -0.0215 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9145 0.9461 0.8935 0.9312 -0.0210 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9145 0.9461 0.8945 0.9312 -0.0200 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8928 0.943 0.8705 0.9282 -0.0223
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.8946 0.943 0.8727 0.9282 -0.0219 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9078 0.943 0.8848 0.9282 -0.0230 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.908 0.943 0.8849 0.9282 -0.0231 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9078 0.943 0.8850 0.9282 -0.0228 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9048 0.943 0.8894 0.9282 -0.0154
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9115 0.943 0.8897 0.9282 -0.0218 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C
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Delta Contingency LabelBus Area Vlow Vhi Contingency


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9115 0.943 0.8897 0.9282 -0.0218 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9113 0.943 0.8901 0.9282 -0.0212 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9113 0.943 0.8911 0.9282 -0.0202 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8915 0.9413 0.8695 0.9267 -0.0220
C5-BKHK-EMRY+BKHK-CFU-
BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.8933 0.9413 0.8717 0.9267 -0.0216 C5-BKHK-EMRY+BUT-FRNK
EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9061 0.9413 0.8828 0.9267 -0.0233 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9064 0.9413 0.8830 0.9267 -0.0234 C2-MNTZMA-1180
OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9062 0.9413 0.8831 0.9267 -0.0231 C2-MNTZMA-1280
BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9099 0.9413 0.8878 0.9267 -0.0221 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 1
SYCAMOR5     161 -             1.00 1
SYCA1XT9    13.8 -             1.00 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9099 0.9413 0.8879 0.9267 -0.0220 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 -             1.00 2
SYCAMOR5     161 -             1.00 2
SYCA2XT9    13.8 -             1.00 2 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9033 0.9413 0.8880 0.9267 -0.0153
C5-BKHK-EMRY+FRNK-HMPT-
SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9097 0.9413 0.8883 0.9267 -0.0214 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1 MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9097 0.9413 0.8893 0.9267 -0.0204 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1 MEC-C







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 60 41.2 68.7 62.4 103.9 MPWU9A LN102


9 SUB  5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SB 112 5     161 1
SB 18  5     161 - SB 112 5     161 1
9 SUB1 8    69.0 - 9 SUB  5     161 - 9 
SUB1 9    13.8 1


C 0.00088 0.00110 0.00104 0.00110 0.00090 0.00103 0.00091 0.00084 0.00115 0.00087 0.00108 0.00085 -0.11963 0.00106 0.00084 0.00075 0.00083 0.00091 0.00075 0.00120 0.00087 0.00130 0.00129 0.00101 0.00089 J097, J097,  


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 60 23.3 38.8 61.4 102.3 MPWU9A LN104


9 SUB  5     161 - HWY61  5     161 1
HWY61  5     161 - WEST   5     161 1
NEWPORT5     161 - HWY61  5     161 1
9 SUB1 8    69.0 - 9 SUB  5     161 - 9 
SUB1 9    13.8 1


C 0.00124 0.00187 0.00177 0.00083 0.00046 0.00175 0.00121 0.00107 0.00166 0.00111 0.00212 -0.00011 -0.20315 0.00210 0.00077 -0.00035 0.00101 0.00065 -0.00035 0.00154 -0.00002 0.00308 0.00175 0.00211 0.00136 J097, J097, J097, J097,  


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 112 101.8 90.9 122.9 109.7 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C 0.00406 0.00492 0.00434 0.03160 0.00407 0.00436 0.00510 0.00354 0.00814 0.00468 0.00332 0.36270 -0.00459 0.00303 0.00608 -0.00624 0.00360 0.01963 -0.00624 0.00944 -0.00290 0.00198 0.00895 0.00259 0.00382 J092, J092-Outlet-1 J092,  J092-Outlet-1


Table E-9: 2022 SUOP CIPCO Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6 GIP With Impact


MW>20%*Rating


Contingency Type


DF>20%


Monitored Element
Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency LabelRating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase
None


Table E-10: 2022 SUOP CIPCO Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
Outlet 
Cont.


Outlet 
Mon. Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


None


Table E-11: 2022 SUOP MPW Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Contingency Type


DF>20%


Monitored Element


Pre 
Loading 
(MVA)


Pre 
Loading 
(%)


Post 
Loading 
(MVA)


Post 
Loading 


(%)
GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency LabelRating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase
None


Table E-12: 2022 SUOP MPW Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type
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E.3 2022 Summer Peak Contingency Violations 


Table E-13: 2022 SUPK System Intact Thermal Violations 


Table E-14: 2022 SUPK System Intact Voltage Violations 


Table E-15: 2022 SUPK Category B Thermal Violations 


Table E-16: 2022 SUPK Category B Voltage Violations 


Table E-17: 2022 SUPK MEC Category C Thermal Violations 


Table E-18: 2022 SUPK MEC Category C Voltage Violations 


Table E-19: 2022 SUPK CIPCO Category C Thermal Violations 


Table E-20: 2022 SUPK CIPCO Category C Voltage Violations 


Table E-21: 2022SUPK MPW Category C Thermal Violations 


Table E-22: 2022 SUPK MPW Category C Voltage Violations 


 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 64.5 91.6 70.9 100.7 **      Base Case      ** Base Case A 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


Table E-13: 2022 SUPK System Intact Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Contingency Type


DF>Cutoff


Monitored Element
Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency LabelRating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase


None


Table E-14: 2022 SUPK System Intact Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 68.2 96.9 77.4 109.9


603030 MINVALY7     115 603177 
MAYNARD7     115 1


MINVALY7     115 - MAYNARD7     115 1
B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 67.5 95.9 74.9 106.4


603177 MAYNARD7     115 616004 
GRE-KERKHOT7 115 1


MAYNARD7     115 - GRE-KERKHOT7 115 1
B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 67.3 95.6 74.5 105.9 3Wnd: OPEN B$0347 230/69       1


GRE-WILLMAR869.0 - GRE-WILLMAR4 230 - 
GRE-WILLMR2T12.4 1


B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 67.3 95.6 74.4 105.7 B2.GRA-WMR4


GRE-WILLMAR4 230 - GRANITF4     230 1
GRE-WILLMAR869.0 - GRE-WILLMAR4 230 - 
GRE-WILLMR2T12.4 1


B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 66.8 94.9 72.5 103.0


619975 GRE-WILLMAR4 230 652550 
GRANITF4     230 1


GRE-WILLMAR4 230 - GRANITF4     230 1
B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 
615365 GRE-BENSON 7 115  1 70.4 66 93.8 72.1 102.4 B2.GRA-MHD4


MORRIS 4     230 - MORRIS 7     115 1
GRANITF4     230 - MORRIS 4     230 1
MOORHED4     230 - MORRIS 4     230 1


B 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


Table E-15: 2022 SUPK Category B Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Contingency Type


DF>Cutoff


Monitored Element
Loading 
(MVA)


Loading 
(%)


Loading 
(MVA)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency LabelRating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase


None


Table E-16: 2022 SUPK Category B Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


None


Monitored Element Rating
GIP With 
Impact-3


GIP With 
Impact-4


Table E-17: 2022 SUPK MEC Category C Thermal Violations


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
ImpactContingency Label Contingency Type


DF>20%Benchmark Case Study Case MW>20%*Rating
Pre 


Loading 
(MVA)


Pre 
Loading 
(%)


Post 
Loading 
(MVA)


Post 
Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2







Vcont Vbase Vcont Vbase
None


Table E-18: 2022 SUPK MEC Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058
Outlet 
Cont.


Outlet 
Mon. Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


None


Table E-19: 2022 SUPK CIPCO Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Contingency Type


DF>20%


Monitored Element


Pre 
Loading 
(MVA)


Pre 
Loading 


(%)


Post 
Loading 
(MVA)


Post 
Loading 


(%)
GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency LabelRating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase
None


Table E-20: 2022 SUPK CIPCO Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR
None


Table E-21: 2022SUPK MPW Category C Thermal Violations


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


MW>20%*Rating


Contingency Type


DF>20%


Monitored Element


Pre 
Loading 
(MVA)


Pre 
Loading 
(%)


Post 
Loading 
(MVA)


Post 
Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency LabelRating


Benchmark Case Study Case







Vcont Vbase Vcont Vbase
None


Table E-22: 2022 SUPK MPW Category C Voltage Violations
Benchmark Case Study Case


Delta Contingency LabelBus Area Vlow Vhi Contingency Type







2022 Contingency Analysis Results 
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E.4 Mitigation Testing for Voltage Violations in 2022 
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Table E-23: 2022 SUOP Worst Voltage Violation Testing Results 


Benchmark 


Case 


Orig. 


Study 


Case 


Selected 


Mitigation 


Plan 


Bus Area Vlow Vhi Vcont Vcont Delta Vcont Delta Contingency Type 


601003 PR ISLD3 345.0 600 0.9890 1.0500 0.9935 0.9826 -0.0109 0.9936 0.0001 


ATC_B2_L-GDP181                                   


ST LAKE      345 - GARDR PK     345 1 B 


601028 EAU CL 3 345.0 600 0.9000 1.0500 0.9317 0.8897 -0.0420 0.9243 -0.0074 


ATC_B2_L-GDP181                                   


ST LAKE      345 - GARDR PK     345 1 B 


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.8990 0.8429 -0.0561 0.8519 -0.0471 


BRIGGS RD 3 345 - BRIGGS RD 5 161 


-BRIGGS RD 9 34.5 9 B 


608614 98L TAP4 230.0 608 1.0000 1.0500 0.9886 0.9712 -0.0174 1.0229 0.0343 Base Case A 


608614 98L TAP4 230.0 608 0.9500 1.1000 0.9513 0.9035 -0.0478 0.9509 -0.0004 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 


608615 ARROWHD4 230.0 608 1.0000 1.0500 0.9886 0.9710 -0.0176 1.0233 0.0347 Base Case A 


608615 ARROWHD4 230.0 608 0.9500 1.1000 0.9509 0.9027 -0.0482 0.9506 -0.0003 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 


608616 HILLTOP4 230.0 608 1.0000 1.0500 0.9883 0.9714 -0.0169 1.0220 0.0337 Base Case A 


608616 HILLTOP4 230.0 608 0.9500 1.1000 0.9512 0.9035 -0.0477 0.9507 -0.0005 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 


615466 GRE-BEARCK 4 230.0 608 1.0000 1.0500 0.9946 0.9846 -0.0100 1.0156 0.0210 Base Case A 


615466 GRE-BEARCK 4 230.0 608 0.9500 1.1000 0.9749 0.9459 -0.0290 0.9741 -0.0008 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9126 0.8937 -0.0189 0.9059 -0.0067 


ATC_B2_NLAX-NMA                                  


NLAX 3       345 - NMA 345      345 1 B 


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9304 0.9127 -0.0177 0.9309 0.0005 ATC_B2_NLAX-NMA                                  B 
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Benchmark 


Case 


Orig. 


Study 


Case 


Selected 


Mitigation 


Plan 


Bus Area Vlow Vhi Vcont Vcont Delta Vcont Delta Contingency Type 


NLAX 3       345 - NMA 345      345 1 


631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9590 0.9278 -0.0312 0.9373 -0.0217 


ATC_B2_NLAX-NMA                                  


NLAX 3       345 - NMA 345      345 1 B 


631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9124 0.8932 -0.0192 0.9209 0.0085 


ATC_B2_NLAX-NMA                                  


NLAX 3       345 - NMA 345      345 1 B 


636199 BLKHAWK3 345.0 635 0.9400 1.0500 0.9127 0.8995 -0.0132 0.9243 0.0116 


ATC_B2_NLAX-NMA                                 


NLAX 3       345 - NMA 345      345 1 B 


699448 AWHD PST 230.0 696 0.9000 1.1000 0.9400 0.8790 -0.0610 0.9207 -0.0193 


AS KING-EAU CLAIRE 345 KV                 


AS KING3     345 - EAU CL 3     345 1 B 


699449 ARROWHD 345.0 696 0.9000 1.1000 0.9472 0.8761 -0.0711 0.9109 -0.0363 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 


699450 ST LAKE 345.0 696 0.9000 1.1000 0.9521 0.8834 -0.0687 0.9036 -0.0485 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 


699451 STL IND 345.0 696 0.9000 1.1000 0.9521 0.8834 -0.0687 0.9036 -0.0485 


AS KING-EAU CLAIRE 345 KV                  


AS KING3     345 - EAU CL 3     345 1 B 
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Table E-24: 2022 SUOP Remaining Category B Voltage Violations with Additional Shunt Capacitors Determined in Step 1 


Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


601044 BRIGGS RD 3 345.0 600 0.9000 1.0500 0.9393 0.8765 -0.0628 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


631139 HAZLTON3 345.0 627 0.9300 1.0500 0.9114 0.8849 -0.0265 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


631140 SALEM  3 345.0 627 0.9300 1.0500 0.9328 0.9121 -0.0207 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


631142 ARNOLD 3 345.0 627 0.9300 1.0500 0.9583 0.9180 -0.0403 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


631144 MITCHLCO3 345.0 627 0.9300 1.0500 0.9376 0.9267 -0.0109 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


631148 MORGANV3 345.0 627 0.9300 1.0500 0.9696 0.9245 -0.0451 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


631191 DBQCOUNTY3 345.0 627 0.9300 1.0500 0.9154 0.9009 -0.0145 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636199 BLKHAWK3 345.0 635 0.9400 1.0500 0.9118 0.8905 -0.0213 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636420 TIFFIN 3 345.0 635 0.9400 1.0500 0.9827 0.9323 -0.0504 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


699449 ARROWHD 345.0 696 0.9000 1.1000 0.9193 0.8763 -0.0430 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


699450 ST LAKE 345.0 696 0.9000 1.1000 0.9139 0.8413 -0.0726 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


699451 STL IND 345.0 696 0.9000 1.1000 0.9139 0.8413 -0.0726 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


699448 AWHD PST 230.0 696 0.9000 1.1000 0.9184 0.8974 -0.0210 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


602017 ST LAKE5 161.0 600 0.9000 1.0500 0.9239 0.8701 -0.0538 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


602018 FRMSINN5 161.0 600 0.9000 1.0500 0.9275 0.8784 -0.0491 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


602025 MONROCO5 161.0 600 0.9000 1.0500 0.9722 0.8828 -0.0894 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


602047 NCENTRL5 161.0 600 0.9000 1.0500 0.9318 0.8792 -0.0526 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


605394 ST CROIG 161.0 600 0.9500 1.0500 0.9524 0.9236 -0.0288 AS KING3     345 - EAU CL 3     345 1 B 


608630 STINSON5 161.0 608 0.9500 1.1000 0.9472 0.9230 -0.0242 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


608631 MINONG 5 161.0 608 0.9500 1.1000 0.9299 0.8858 -0.0441 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


608631 MINONG 5 161.0 608 0.9500 1.1000 0.9536 0.9313 -0.0223 AS KING3     345 - EAU CL 3     345 1 B 


631086 DYSART 5 161.0 627 0.9300 1.0500 0.9685 0.9282 -0.0403 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0038 0.9850 -0.0188 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0042 0.9675 -0.0367 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


631100 LIBERTY5 161.0 627 0.9300 1.0500 0.9601 0.9164 -0.0437 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


631101 DUNDEE 5 161.0 627 0.9300 1.0500 0.9509 0.9088 -0.0421 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9292 0.9142 -0.0150 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9313 0.9170 -0.0143 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9321 0.9000 -0.0321 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9281 0.9123 -0.0158 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9303 0.9153 -0.0150 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9312 0.8982 -0.0330 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9275 0.9109 -0.0166 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9297 0.9142 -0.0155 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9306 0.8970 -0.0336 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9303 0.9130 -0.0173 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9326 0.9163 -0.0163 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9334 0.8991 -0.0343 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9271 0.9105 -0.0166 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9294 0.9139 -0.0155 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9303 0.8967 -0.0336 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9272 0.9107 -0.0165 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9295 0.9140 -0.0155 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9304 0.8968 -0.0336 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9272 0.9104 -0.0168 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9296 0.9139 -0.0157 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9305 0.8967 -0.0338 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9286 0.9105 -0.0181 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9314 0.9146 -0.0168 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9323 0.8975 -0.0348 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9401 0.9215 -0.0186 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9423 0.9248 -0.0175 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.943 0.9075 -0.0355 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9349 0.9164 -0.0185 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9374 0.9201 -0.0173 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9382 0.9029 -0.0353 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9301 0.9117 -0.0184 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9327 0.9157 -0.0170 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9337 0.8986 -0.0351 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9294 0.9097 -0.0197 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9307 0.9182 -0.0125 HAZLTON3     345 - MITCHLCO3    345 1 B 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9332 0.9155 -0.0177 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.934 0.8987 -0.0353 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9348 0.9210 -0.0138 EMERY3       345 - BLKHAWK3     345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9358 0.9141 -0.0217 HAZLTON3     345 - MITCHLCO3    345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9376 0.9122 -0.0254 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.945 0.9237 -0.0213 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9451 0.9086 -0.0365 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9453 0.9297 -0.0156 GRIMES 3     345 - LEHIGH 3     345 1 B 


636656 SB 47  5 161.0 635 1.0000 1.0500 1.0193 0.9925 -0.0268 Base Case A 


636677 SB 53  5 161.0 635 0.9500 1.0500 1.0047 0.9492 -0.0555 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636677 SB 53  5 161.0 635 1.0000 1.0500 1.0157 0.9862 -0.0295 Base Case A 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9285 0.9093 -0.0192 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9302 0.9187 -0.0115 HAZLTON3     345 - MITCHLCO3    345 1 B 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9319 0.9145 -0.0174 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9328 0.8976 -0.0352 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9285 0.9102 -0.0183 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9314 0.9145 -0.0169 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9323 0.8974 -0.0349 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


699002 COUNCIL CK 161.0 694 0.9000 1.1000 0.9695 0.8816 -0.0879 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


271423 ELDEN; B 138.0 222 0.9000 1.1000 0.9374 0.8908 -0.0466 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


608570 STINSJCT 115.0 608 0.9500 1.1000 0.9528 0.9395 -0.0133 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


608632 DAHLBRG7 115.0 608 0.9500 1.1000 0.9607 0.9466 -0.0141 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


608678 NEMADJI7 115.0 608 0.9500 1.1000 0.951 0.9401 -0.0109 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


608683 STIN-MN7 115.0 608 0.9500 1.1000 0.9514 0.9403 -0.0111 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


608684 STIN-WI7 115.0 608 0.9500 1.1000 0.9532 0.9404 -0.0128 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


608703 STSN GTG 115.0 608 0.9500 1.1000 0.9514 0.9403 -0.0111 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


605219 TCAAPTP8 69.0 600 0.9000 1.0500 0.9071 0.8789 -0.0282 AS KING3     345 - EAU CL 3     345 1 B 







2022 Contingency Analysis Results 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
E-18 


   


Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


605266 HUGOUPA8 69.0 600 0.9000 1.0500 0.9115 0.8835 -0.0280 AS KING3     345 - EAU CL 3     345 1 B 


605270 BIRCH  8 69.0 600 0.9000 1.0500 0.907 0.8789 -0.0281 AS KING3     345 - EAU CL 3     345 1 B 


605274 MAYTAP 8 69.0 600 0.9000 1.0500 0.9166 0.8888 -0.0278 AS KING3     345 - EAU CL 3     345 1 B 


605435 HAYWAR G 69.0 600 0.9500 1.0500 0.9655 0.9165 -0.0490 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


605469 NCENTRL8 69.0 600 0.9500 1.0500 0.9847 0.9347 -0.0500 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.9323 0.8881 -0.0442 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


615455 GRE-FROG CR8 69.0 608 0.9500 1.1000 0.956 0.9337 -0.0223 AS KING3     345 - EAU CL 3     345 1 B 


616340 GRE-MAY    8 69.0 600 0.9000 1.0500 0.9146 0.8867 -0.0279 AS KING3     345 - EAU CL 3     345 1 B 


617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9307 0.8863 -0.0444 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


617070 GRE-DAIRYLD8 69.0 608 0.9500 1.1000 0.9545 0.9321 -0.0224 AS KING3     345 - EAU CL 3     345 1 B 


617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.932 0.8878 -0.0442 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


617071 GRE-WASCOTT8 69.0 608 0.9500 1.1000 0.9557 0.9334 -0.0223 AS KING3     345 - EAU CL 3     345 1 B 


617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9311 0.8868 -0.0443 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


617074 GRE-CRYSTLK8 69.0 608 0.9500 1.1000 0.9548 0.9325 -0.0223 AS KING3     345 - EAU CL 3     345 1 B 


630248 WUNION_8 69.0 627 0.9300 1.0500 0.943 0.9276 -0.0154 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


630249 WINDSOR8 69.0 627 0.9300 1.0500 0.9385 0.9228 -0.0157 ATC_B2_8E5                                                             B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


EAU CL 3     345 - ARP 345      345 1 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9202 0.9057 -0.0145 HAZLTON3     345 - MITCHLCO3    345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9222 0.9010 -0.0212 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9257 0.9064 -0.0193 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9294 0.8917 -0.0377 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9292 0.9087 -0.0205 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9307 0.9187 -0.0120 HAZLTON3     345 - MITCHLCO3    345 1 B 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9322 0.9133 -0.0189 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.934 0.8964 -0.0376 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9339 0.9138 -0.0201 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9352 0.9234 -0.0118 HAZLTON3     345 - MITCHLCO3    345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9369 0.9184 -0.0185 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9386 0.9016 -0.0370 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9367 0.9173 -0.0194 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9405 0.9238 -0.0167 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9533 0.9193 -0.0340 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9326 0.9117 -0.0209 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9326 0.9195 -0.0131 HAZLTON3     345 - MITCHLCO3    345 1 B 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9358 0.9167 -0.0191 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9383 0.9004 -0.0379 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9303 0.9098 -0.0205 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.931 0.9185 -0.0125 HAZLTON3     345 - MITCHLCO3    345 1 B 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9334 0.9146 -0.0188 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9353 0.8980 -0.0373 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9276 0.9072 -0.0204 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9291 0.9171 -0.0120 HAZLTON3     345 - MITCHLCO3    345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9307 0.9118 -0.0189 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9324 0.8949 -0.0375 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.929 0.9084 -0.0206 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9302 0.9180 -0.0122 HAZLTON3     345 - MITCHLCO3    345 1 B 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.932 0.9130 -0.0190 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9339 0.8963 -0.0376 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9284 0.9078 -0.0206 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9296 0.9174 -0.0122 HAZLTON3     345 - MITCHLCO3    345 1 B 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9314 0.9124 -0.0190 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9333 0.8956 -0.0377 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.929 0.9083 -0.0207 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.93 0.9174 -0.0126 HAZLTON3     345 - MITCHLCO3    345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9321 0.9131 -0.0190 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9341 0.8964 -0.0377 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9305 0.9097 -0.0208 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9309 0.9180 -0.0129 HAZLTON3     345 - MITCHLCO3    345 1 B 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9337 0.9146 -0.0191 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.936 0.8982 -0.0378 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9186 0.9046 -0.0140 HAZLTON3     345 - MITCHLCO3    345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9198 0.8987 -0.0211 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9232 0.9040 -0.0192 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9263 0.8886 -0.0377 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9097 0.8949 -0.0148 HAZLTON3     345 - MITCHLCO3    345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9117 0.8901 -0.0216 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9152 0.8957 -0.0195 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.919 0.8808 -0.0382 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8956 0.8806 -0.0150 HAZLTON3     345 - MITCHLCO3    345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8977 0.8757 -0.0220 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 







2022 Contingency Analysis Results 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
E-24 


   


Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9013 0.8813 -0.0200 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9051 0.8662 -0.0389 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9167 0.8994 -0.0173 HAZLTON3     345 - MITCHLCO3    345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.923 0.9016 -0.0214 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9269 0.9081 -0.0188 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9353 0.8989 -0.0364 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9154 0.8995 -0.0159 HAZLTON3     345 - MITCHLCO3    345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9189 0.8971 -0.0218 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9226 0.9030 -0.0196 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9277 0.8898 -0.0379 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9102 0.8941 -0.0161 HAZLTON3     345 - MITCHLCO3    345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9143 0.8929 -0.0214 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.918 0.8989 -0.0191 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9242 0.8869 -0.0373 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9299 0.9130 -0.0169 HAZLTON3     345 - MITCHLCO3    345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9368 0.9164 -0.0204 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9406 0.9229 -0.0177 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9496 0.9151 -0.0345 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9267 0.9066 -0.0201 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9273 0.9147 -0.0126 HAZLTON3     345 - MITCHLCO3    345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.93 0.9116 -0.0184 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9317 0.8951 -0.0366 ATC_B2_8E5                                                              B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


EAU CL 3     345 - ARP 345      345 1 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9249 0.9046 -0.0203 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9253 0.9127 -0.0126 HAZLTON3     345 - MITCHLCO3    345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9282 0.9096 -0.0186 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.93 0.8931 -0.0369 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9247 0.9044 -0.0203 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9252 0.9125 -0.0127 HAZLTON3     345 - MITCHLCO3    345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.928 0.9094 -0.0186 


ATC_B2_NLAX-NMA                                                 


NLAX 3       345 - NMA 345      345 1 B 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9298 0.8928 -0.0370 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9239 0.9034 -0.0205 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9242 0.9114 -0.0128 HAZLTON3     345 - MITCHLCO3    345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9272 0.9085 -0.0187 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9291 0.8919 -0.0372 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9225 0.9019 -0.0206 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9225 0.9096 -0.0129 HAZLTON3     345 - MITCHLCO3    345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9258 0.9070 -0.0188 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9277 0.8905 -0.0372 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9226 0.9021 -0.0205 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9227 0.9097 -0.0130 HAZLTON3     345 - MITCHLCO3    345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.926 0.9072 -0.0188 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9279 0.8907 -0.0372 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9284 0.9080 -0.0204 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


BONDRNT3     345 - MNTZUMA3     345 1 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9291 0.9165 -0.0126 HAZLTON3     345 - MITCHLCO3    345 1 B 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9316 0.9129 -0.0187 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9335 0.8962 -0.0373 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9098 0.8927 -0.0171 HAZLTON3     345 - MITCHLCO3    345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9156 0.8940 -0.0216 


B-SYCA-BOND-GDMEC-MNTZ                                


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9194 0.9004 -0.0190 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9273 0.8904 -0.0369 


ATC_B2_8E5                                                             


EAU CL 3     345 - ARP 345      345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9068 0.8897 -0.0171 HAZLTON3     345 - MITCHLCO3    345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9124 0.8907 -0.0217 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9163 0.8971 -0.0192 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 
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Benchmark 


Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vcont Delta Contingency Type 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9238 0.8867 -0.0371 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9054 0.8883 -0.0171 HAZLTON3     345 - MITCHLCO3    345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9108 0.8890 -0.0218 


B-SYCA-BOND-GDMEC-MNTZ                                 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - MNTZUMA3     345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9146 0.8953 -0.0193 


ATC_B2_NLAX-NMA                                                  


NLAX 3       345 - NMA 345      345 1 B 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9219 0.8845 -0.0374 


ATC_B2_8E5                                                              


EAU CL 3     345 - ARP 345      345 1 B 
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Table E-25: 2022 SUOP Remaining Category C Voltage Violations with Additional Shunt Capacitors Determined in Step 1 


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0005 1.0159 0.9850 1.0172 -0.0155 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0008 1.0159 0.9851 1.0172 -0.0157 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


631088 ARNOLD 5 161.0 627 0.9920 1.0400 1.0006 1.0159 0.9851 1.0172 -0.0155 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9245 0.9528 0.9120 0.9570 -0.0125 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9246 0.9528 0.9123 0.9570 -0.0123 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9249 0.9528 0.9126 0.9570 -0.0123 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9287 0.9528 0.9138 0.9570 -0.0149 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9288 0.9528 0.9139 0.9570 -0.0149 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9292 0.9528 0.9142 0.9570 -0.0150 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9298 0.9528 0.9144 0.9570 -0.0154 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636200 BLKHAWK5 161.0 635 0.9300 1.0500 0.9298 0.9528 0.9144 0.9570 -0.0154 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9176 0.947 0.8993 0.9457 -0.0183 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9177 0.947 0.8995 0.9457 -0.0182 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.918 0.947 0.8999 0.9457 -0.0181 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9217 0.947 0.9006 0.9457 -0.0211 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9218 0.947 0.9006 0.9457 -0.0212 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9222 0.947 0.9010 0.9457 -0.0212 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9228 0.947 0.9012 0.9457 -0.0216 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9228 0.947 0.9012 0.9457 -0.0216 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9246 0.947 0.9093 0.9457 -0.0153 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636201 BLKHWK 8 69.0 635 0.9300 1.0500 0.9246 0.947 0.9093 0.9457 -0.0153 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9234 0.9517 0.9101 0.9553 -0.0133 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9235 0.9517 0.9103 0.9553 -0.0132 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9238 0.9517 0.9107 0.9553 -0.0131 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9277 0.9517 0.9120 0.9553 -0.0157 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9277 0.9517 0.9120 0.9553 -0.0157 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9281 0.9517 0.9123 0.9553 -0.0158 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9287 0.9517 0.9125 0.9553 -0.0162 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636202 MIDPORT5 161.0 635 0.9300 1.0500 0.9287 0.9517 0.9125 0.9553 -0.0162 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9227 0.9511 0.9087 0.9540 -0.0140 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9228 0.9511 0.9089 0.9540 -0.0139 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9231 0.9511 0.9092 0.9540 -0.0139 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.927 0.9511 0.9106 0.9540 -0.0164 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9271 0.9511 0.9107 0.9540 -0.0164 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9275 0.9511 0.9109 0.9540 -0.0166 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9281 0.9511 0.9112 0.9540 -0.0169 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636203 LUNDQST5 161.0 635 0.9500 1.0500 0.9281 0.9511 0.9112 0.9540 -0.0169 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9255 0.9537 0.9106 0.9558 -0.0149 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9256 0.9537 0.9108 0.9558 -0.0148 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9259 0.9537 0.9112 0.9558 -0.0147 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9299 0.9537 0.9127 0.9558 -0.0172 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9299 0.9537 0.9128 0.9558 -0.0171 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9303 0.9537 0.9130 0.9558 -0.0173 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9309 0.9537 0.9133 0.9558 -0.0176 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636204 DR NE  5 161.0 635 0.9300 1.0500 0.9309 0.9537 0.9133 0.9558 -0.0176 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9223 0.9508 0.9083 0.9537 -0.0140 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9224 0.9508 0.9085 0.9537 -0.0139 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9228 0.9508 0.9089 0.9537 -0.0139 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9267 0.9508 0.9102 0.9537 -0.0165 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9267 0.9508 0.9102 0.9537 -0.0165 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9271 0.9508 0.9105 0.9537 -0.0166 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9277 0.9508 0.9108 0.9537 -0.0169 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636205 DRFNDRY5 161.0 635 0.9300 1.0500 0.9277 0.9508 0.9108 0.9537 -0.0169 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9225 0.9509 0.9084 0.9538 -0.0141 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9226 0.9509 0.9087 0.9538 -0.0139 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9229 0.9509 0.9090 0.9538 -0.0139 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9268 0.9509 0.9103 0.9538 -0.0165 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9268 0.9509 0.9104 0.9538 -0.0164 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9272 0.9509 0.9107 0.9538 -0.0165 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9278 0.9509 0.9109 0.9538 -0.0169 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636206 DRCOMP 5 161.0 635 0.9300 1.0500 0.9278 0.9509 0.9109 0.9538 -0.0169 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9224 0.9509 0.9082 0.9536 -0.0142 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9225 0.9509 0.9084 0.9536 -0.0141 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9229 0.9509 0.9088 0.9536 -0.0141 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9268 0.9509 0.9101 0.9536 -0.0167 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9268 0.9509 0.9102 0.9536 -0.0166 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9272 0.9509 0.9104 0.9536 -0.0168 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9278 0.9509 0.9107 0.9536 -0.0171 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636207 WTWEST 5 161.0 635 0.9300 1.0500 0.9278 0.9509 0.9107 0.9536 -0.0171 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9238 0.9525 0.9082 0.9540 -0.0156 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9239 0.9525 0.9085 0.9540 -0.0154 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9243 0.9525 0.9088 0.9540 -0.0155 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9281 0.9525 0.9101 0.9540 -0.0180 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9282 0.9525 0.9102 0.9540 -0.0180 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9286 0.9525 0.9105 0.9540 -0.0181 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9292 0.9525 0.9107 0.9540 -0.0185 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636208 DR ENG 5 161.0 635 0.9300 1.0500 0.9292 0.9525 0.9107 0.9540 -0.0185 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9352 0.9628 0.9187 0.9635 -0.0165 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9353 0.9628 0.9190 0.9635 -0.0163 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9356 0.9628 0.9193 0.9635 -0.0163 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9397 0.9628 0.9212 0.9635 -0.0185 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9397 0.9628 0.9213 0.9635 -0.0184 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9401 0.9628 0.9215 0.9635 -0.0186 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9407 0.9628 0.9217 0.9635 -0.0190 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636210 WASHBRN5 161.0 635 0.9300 1.0500 0.9407 0.9628 0.9217 0.9635 -0.0190 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9243 0.9539 0.9064 0.9536 -0.0179 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9244 0.9539 0.9067 0.9536 -0.0177 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9248 0.9539 0.9070 0.9536 -0.0178 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9287 0.9539 0.9084 0.9536 -0.0203 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9288 0.9539 0.9084 0.9536 -0.0204 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9292 0.9539 0.9087 0.9536 -0.0205 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9298 0.9539 0.9090 0.9536 -0.0208 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9298 0.9539 0.9090 0.9536 -0.0208 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9316 0.9539 0.9174 0.9536 -0.0142 C2-GRIMES-904                                                           


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636211 WASHBRN8 69.0 635 0.9300 1.0500 0.9316 0.9539 0.9174 0.9536 -0.0142 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9301 0.9582 0.9139 0.9591 -0.0162 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9302 0.9582 0.9141 0.9591 -0.0161 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9305 0.9582 0.9145 0.9591 -0.0160 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9345 0.9582 0.9161 0.9591 -0.0184 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9345 0.9582 0.9162 0.9591 -0.0183 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9349 0.9582 0.9164 0.9591 -0.0185 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9355 0.9582 0.9167 0.9591 -0.0188 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636215 WATERLOOS5 161.0 635 0.9300 1.0500 0.9355 0.9582 0.9167 0.9591 -0.0188 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9253 0.9538 0.9094 0.9551 -0.0159 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9254 0.9538 0.9096 0.9551 -0.0158 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9257 0.9538 0.9100 0.9551 -0.0157 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9296 0.9538 0.9114 0.9551 -0.0182 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9297 0.9538 0.9114 0.9551 -0.0183 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9301 0.9538 0.9117 0.9551 -0.0184 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9306 0.9538 0.9120 0.9551 -0.0186 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636220 EL FARM5 161.0 635 0.9300 1.0500 0.9306 0.9538 0.9120 0.9551 -0.0186 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.929 0.9586 0.9116 0.9586 -0.0174 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9291 0.9586 0.9119 0.9586 -0.0172 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9295 0.9586 0.9122 0.9586 -0.0173 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9334 0.9586 0.9135 0.9586 -0.0199 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9334 0.9586 0.9135 0.9586 -0.0199 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9339 0.9586 0.9138 0.9586 -0.0201 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9345 0.9586 0.9141 0.9586 -0.0204 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9345 0.9586 0.9141 0.9586 -0.0204 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9362 0.9586 0.9223 0.9586 -0.0139 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636221 EL FARM8 69.0 635 0.9300 1.0500 0.9362 0.9586 0.9223 0.9586 -0.0139 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9248 0.9539 0.9078 0.9538 -0.0170 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9249 0.9539 0.9081 0.9538 -0.0168 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9253 0.9539 0.9085 0.9538 -0.0168 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9289 0.9539 0.9093 0.9538 -0.0196 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.929 0.9539 0.9093 0.9538 -0.0197 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9294 0.9539 0.9097 0.9538 -0.0197 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.93 0.9539 0.9099 0.9538 -0.0201 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.93 0.9539 0.9099 0.9538 -0.0201 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9312 0.9539 0.9171 0.9538 -0.0141 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636225 UNIONTP5 161.0 635 0.9300 1.0500 0.9312 0.9539 0.9171 0.9538 -0.0141 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9336 0.9626 0.9116 0.9556 -0.0220 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.937 0.9626 0.9116 0.9556 -0.0254 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.937 0.9626 0.9117 0.9556 -0.0253 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9337 0.9626 0.9118 0.9556 -0.0219 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9376 0.9626 0.9122 0.9556 -0.0254 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9342 0.9626 0.9123 0.9556 -0.0219 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9381 0.9626 0.9124 0.9556 -0.0257 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9381 0.9626 0.9124 0.9556 -0.0257 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9364 0.9626 0.9156 0.9556 -0.0208 C2-GRIMES-904                                                           


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636240 BUTLER 5 161.0 635 0.9300 1.0500 0.9364 0.9626 0.9156 0.9556 -0.0208 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9164 0.957 0.8993 0.9542 -0.0171 C5-BKHK-EMRY+BUT-FRNK                                       


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - BUTLER 5     161 1 


MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9332 0.957 0.9175 0.9542 -0.0157 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9333 0.957 0.9176 0.9542 -0.0157 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9336 0.957 0.9180 0.9542 -0.0156 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636245 CLRKSVL8 69.0 635 0.9300 1.0500 0.9305 0.957 0.9193 0.9542 -0.0112 C5-BKHK-EMRY+FRNK-HMPT-SHEF                          


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - HAMPTONTAP5  161 1 


HAMPTON5     161 - HAMPTONTAP5  161 1 


SHEFFLD5     161 - HAMPTONTAP5  161 1 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9277 0.9576 0.9096 0.9570 -0.0181 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9278 0.9576 0.9099 0.9570 -0.0179 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9282 0.9576 0.9102 0.9570 -0.0180 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9321 0.9576 0.9113 0.9570 -0.0208 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9321 0.9576 0.9114 0.9570 -0.0207 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9326 0.9576 0.9117 0.9570 -0.0209 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9331 0.9576 0.9119 0.9570 -0.0212 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9331 0.9576 0.9119 0.9570 -0.0212 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9349 0.9576 0.9202 0.9570 -0.0147 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C







2022 Contingency Analysis Results 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
E-52 


   


Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636260 MAYNARD8 69.0 635 0.9300 1.0500 0.9349 0.9576 0.9202 0.9570 -0.0147 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9254 0.9551 0.9077 0.9549 -0.0177 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9255 0.9551 0.9079 0.9549 -0.0176 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9259 0.9551 0.9083 0.9549 -0.0176 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9298 0.9551 0.9095 0.9549 -0.0203 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9298 0.9551 0.9095 0.9549 -0.0203 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9303 0.9551 0.9098 0.9549 -0.0205 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9308 0.9551 0.9101 0.9549 -0.0207 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9308 0.9551 0.9101 0.9549 -0.0207 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9326 0.9551 0.9183 0.9549 -0.0143 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636261 RIDGWAY8 69.0 635 0.9300 1.0500 0.9326 0.9551 0.9183 0.9549 -0.0143 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9227 0.9525 0.9049 0.9523 -0.0178 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9228 0.9525 0.9051 0.9523 -0.0177 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9232 0.9525 0.9055 0.9523 -0.0177 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9271 0.9525 0.9068 0.9523 -0.0203 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9272 0.9525 0.9069 0.9523 -0.0203 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9276 0.9525 0.9072 0.9523 -0.0204 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9282 0.9525 0.9074 0.9523 -0.0208 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.9282 0.9525 0.9074 0.9523 -0.0208 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.93 0.9525 0.9158 0.9523 -0.0142 C2-GRIMES-904                                                           


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636262 MURPHY 8 69.0 635 0.9300 1.0500 0.93 0.9525 0.9158 0.9523 -0.0142 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9241 0.9538 0.9061 0.9534 -0.0180 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9242 0.9538 0.9064 0.9534 -0.0178 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9246 0.9538 0.9067 0.9534 -0.0179 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9285 0.9538 0.9080 0.9534 -0.0205 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9285 0.9538 0.9081 0.9534 -0.0204 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.929 0.9538 0.9084 0.9534 -0.0206 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9295 0.9538 0.9086 0.9534 -0.0209 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9295 0.9538 0.9086 0.9534 -0.0209 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9313 0.9538 0.9170 0.9534 -0.0143 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636263 GLBRTTP8 69.0 635 0.9300 1.0500 0.9313 0.9538 0.9170 0.9534 -0.0143 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9235 0.9532 0.9055 0.9528 -0.0180 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9236 0.9532 0.9058 0.9528 -0.0178 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9239 0.9532 0.9061 0.9528 -0.0178 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9279 0.9532 0.9074 0.9528 -0.0205 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9279 0.9532 0.9075 0.9528 -0.0204 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9284 0.9532 0.9078 0.9528 -0.0206 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9289 0.9532 0.9080 0.9528 -0.0209 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9289 0.9532 0.9080 0.9528 -0.0209 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9307 0.9532 0.9164 0.9528 -0.0143 C2-GRIMES-904                                                           


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636264 GLBRTVL8 69.0 635 0.9300 1.0500 0.9307 0.9532 0.9164 0.9528 -0.0143 C5:FALW-GRIM+GRIM-LEHI                                       


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9241 0.9539 0.9061 0.9535 -0.0180 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9242 0.9539 0.9063 0.9535 -0.0179 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9246 0.9539 0.9067 0.9535 -0.0179 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9285 0.9539 0.9080 0.9535 -0.0205 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9286 0.9539 0.9080 0.9535 -0.0206 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.929 0.9539 0.9083 0.9535 -0.0207 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9296 0.9539 0.9085 0.9535 -0.0211 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9296 0.9539 0.9085 0.9535 -0.0211 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9313 0.9539 0.9169 0.9535 -0.0144 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636265 MCCOY  8 69.0 635 0.9300 1.0500 0.9313 0.9539 0.9169 0.9535 -0.0144 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9257 0.9555 0.9076 0.9550 -0.0181 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9258 0.9555 0.9078 0.9550 -0.0180 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9261 0.9555 0.9082 0.9550 -0.0179 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.93 0.9555 0.9093 0.9550 -0.0207 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9301 0.9555 0.9094 0.9550 -0.0207 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9305 0.9555 0.9097 0.9550 -0.0208 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9311 0.9555 0.9099 0.9550 -0.0212 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9311 0.9555 0.9099 0.9550 -0.0212 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9329 0.9555 0.9183 0.9550 -0.0146 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636266 ZEIDLER8 69.0 635 0.9300 1.0500 0.9329 0.9555 0.9183 0.9550 -0.0146 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9151 0.9448 0.8969 0.9438 -0.0182 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9152 0.9448 0.8971 0.9438 -0.0181 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9156 0.9448 0.8975 0.9438 -0.0181 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9193 0.9448 0.8983 0.9438 -0.0210 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9194 0.9448 0.8984 0.9438 -0.0210 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9198 0.9448 0.8987 0.9438 -0.0211 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9204 0.9448 0.8990 0.9438 -0.0214 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9204 0.9448 0.8990 0.9438 -0.0214 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9221 0.9448 0.9070 0.9438 -0.0151 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636267 WIDA   8 69.0 635 0.9300 1.0500 0.9221 0.9448 0.9070 0.9438 -0.0151 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.907 0.9368 0.8884 0.9355 -0.0186 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9071 0.9368 0.8887 0.9355 -0.0184 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9075 0.9368 0.8890 0.9355 -0.0185 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9112 0.9368 0.8898 0.9355 -0.0214 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9112 0.9368 0.8898 0.9355 -0.0214 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9117 0.9368 0.8901 0.9355 -0.0216 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9123 0.9368 0.8904 0.9355 -0.0219 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9123 0.9368 0.8904 0.9355 -0.0219 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9141 0.9368 0.8986 0.9355 -0.0155 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636268 DEWAR  8 69.0 635 0.9300 1.0500 0.9141 0.9368 0.8986 0.9355 -0.0155 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8929 0.9232 0.8740 0.9219 -0.0189 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.893 0.9232 0.8742 0.9219 -0.0188 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8933 0.9232 0.8746 0.9219 -0.0187 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8971 0.9232 0.8753 0.9219 -0.0218 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8972 0.9232 0.8754 0.9219 -0.0218 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8977 0.9232 0.8757 0.9219 -0.0220 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8982 0.9232 0.8760 0.9219 -0.0222 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.8982 0.9232 0.8760 0.9219 -0.0222 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9001 0.9232 0.8843 0.9219 -0.0158 C2-GRIMES-904                                                           


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636269 JESUP  8 69.0 635 0.9300 1.0500 0.9001 0.9232 0.8843 0.9219 -0.0158 C5:FALW-GRIM+GRIM-LEHI                                       


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.902 0.9458 0.8868 0.9429 -0.0152 C5-BKHK-EMRY+BUT-FRNK                                       


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - BUTLER 5     161 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.919 0.9458 0.9011 0.9429 -0.0179 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.919 0.9458 0.9012 0.9429 -0.0178 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9225 0.9458 0.9012 0.9429 -0.0213 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9225 0.9458 0.9013 0.9429 -0.0212 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.923 0.9458 0.9016 0.9429 -0.0214 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9194 0.9458 0.9016 0.9429 -0.0178 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9235 0.9458 0.9018 0.9429 -0.0217 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9235 0.9458 0.9018 0.9429 -0.0217 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636280 WAVRLYJ8 69.0 635 0.9300 1.0500 0.9166 0.9458 0.9058 0.9429 -0.0108 C5-BKHK-EMRY+FRNK-HMPT-SHEF                          


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - HAMPTONTAP5  161 1 


HAMPTON5     161 - HAMPTONTAP5  161 1 


SHEFFLD5     161 - HAMPTONTAP5  161 1 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9144 0.9433 0.8957 0.9413 -0.0187 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9145 0.9433 0.8960 0.9413 -0.0185 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9148 0.9433 0.8963 0.9413 -0.0185 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9184 0.9433 0.8967 0.9413 -0.0217 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9184 0.9433 0.8968 0.9413 -0.0216 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9189 0.9433 0.8971 0.9413 -0.0218 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9194 0.9433 0.8974 0.9413 -0.0220 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636281 DENVER 8 69.0 635 0.9300 1.0500 0.9194 0.9433 0.8974 0.9413 -0.0220 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.91 0.9383 0.8918 0.9363 -0.0182 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.91 0.9383 0.8920 0.9363 -0.0180 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9104 0.9383 0.8923 0.9363 -0.0181 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9138 0.9383 0.8925 0.9363 -0.0213 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9139 0.9383 0.8925 0.9363 -0.0214 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9143 0.9383 0.8929 0.9363 -0.0214 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9148 0.9383 0.8931 0.9363 -0.0217 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


636282 JANVLL 8 69.0 635 0.9300 1.0500 0.9148 0.9383 0.8931 0.9363 -0.0217 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.916 0.9585 0.8994 0.9558 -0.0166 C5-BKHK-EMRY+BUT-FRNK                                       


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - BUTLER 5     161 1 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9363 0.9585 0.9160 0.9558 -0.0203 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9363 0.9585 0.9161 0.9558 -0.0202 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.933 0.9585 0.9162 0.9558 -0.0168 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9331 0.9585 0.9163 0.9558 -0.0168 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9368 0.9585 0.9164 0.9558 -0.0204 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9372 0.9585 0.9166 0.9558 -0.0206 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9372 0.9585 0.9166 0.9558 -0.0206 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9334 0.9585 0.9167 0.9558 -0.0167 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


636283 PLNFDJT8 69.0 635 0.9300 1.0500 0.9305 0.9585 0.9194 0.9558 -0.0111 C5-BKHK-EMRY+FRNK-HMPT-SHEF                          


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - HAMPTONTAP5  161 1 


HAMPTON5     161 - HAMPTONTAP5  161 1 


SHEFFLD5     161 - HAMPTONTAP5  161 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9238 0.9528 0.9073 0.9533 -0.0165 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9239 0.9528 0.9076 0.9533 -0.0163 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9243 0.9528 0.9079 0.9533 -0.0164 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.928 0.9528 0.9090 0.9533 -0.0190 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9281 0.9528 0.9090 0.9533 -0.0191 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9285 0.9528 0.9093 0.9533 -0.0192 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9291 0.9528 0.9096 0.9533 -0.0195 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9291 0.9528 0.9096 0.9533 -0.0195 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9305 0.9528 0.9171 0.9533 -0.0134 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638030 UNIONCF5 161.0 635 0.9300 1.0500 0.9305 0.9528 0.9171 0.9533 -0.0134 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.922 0.9515 0.9046 0.9514 -0.0174 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9221 0.9515 0.9048 0.9514 -0.0173 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9224 0.9515 0.9052 0.9514 -0.0172 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9262 0.9515 0.9062 0.9514 -0.0200 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9263 0.9515 0.9062 0.9514 -0.0201 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9267 0.9515 0.9066 0.9514 -0.0201 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9273 0.9515 0.9068 0.9514 -0.0205 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9273 0.9515 0.9068 0.9514 -0.0205 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9288 0.9515 0.9147 0.9514 -0.0141 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638031 UNIONCF8 69.0 635 0.9300 1.0500 0.9288 0.9515 0.9147 0.9514 -0.0141 C5:FALW-GRIM+GRIM-LEHI                                       


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9201 0.9498 0.9025 0.9496 -0.0176 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9202 0.9498 0.9028 0.9496 -0.0174 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9206 0.9498 0.9031 0.9496 -0.0175 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9244 0.9498 0.9042 0.9496 -0.0202 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9245 0.9498 0.9042 0.9496 -0.0203 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9249 0.9498 0.9046 0.9496 -0.0203 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9255 0.9498 0.9048 0.9496 -0.0207 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9255 0.9498 0.9048 0.9496 -0.0207 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9271 0.9498 0.9128 0.9496 -0.0143 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638032 GT SUB 8 69.0 635 0.9300 1.0500 0.9271 0.9498 0.9128 0.9496 -0.0143 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9199 0.9496 0.9023 0.9494 -0.0176 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.92 0.9496 0.9026 0.9494 -0.0174 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9204 0.9496 0.9029 0.9494 -0.0175 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9242 0.9496 0.9040 0.9494 -0.0202 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9243 0.9496 0.9040 0.9494 -0.0203 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9247 0.9496 0.9044 0.9494 -0.0203 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9253 0.9496 0.9046 0.9494 -0.0207 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9253 0.9496 0.9046 0.9494 -0.0207 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9269 0.9496 0.9126 0.9494 -0.0143 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638033 UNI GEN8 69.0 635 0.9300 1.0500 0.9269 0.9496 0.9126 0.9494 -0.0143 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9191 0.9489 0.9014 0.9486 -0.0177 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9192 0.9489 0.9016 0.9486 -0.0176 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9196 0.9489 0.9020 0.9486 -0.0176 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9234 0.9489 0.9030 0.9486 -0.0204 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9234 0.9489 0.9031 0.9486 -0.0203 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9239 0.9489 0.9034 0.9486 -0.0205 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9245 0.9489 0.9037 0.9486 -0.0208 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9245 0.9489 0.9037 0.9486 -0.0208 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9261 0.9489 0.9117 0.9486 -0.0144 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638035 GREENHL8 69.0 635 0.9300 1.0500 0.9261 0.9489 0.9117 0.9486 -0.0144 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9177 0.9474 0.8999 0.9471 -0.0178 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9178 0.9474 0.9001 0.9471 -0.0177 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9181 0.9474 0.9005 0.9471 -0.0176 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.922 0.9474 0.9015 0.9471 -0.0205 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.922 0.9474 0.9015 0.9471 -0.0205 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9225 0.9474 0.9019 0.9471 -0.0206 C2-BONDRNT-906                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638036 STRTR P8 69.0 635 0.9300 1.0500 0.923 0.9474 0.9021 0.9471 -0.0209 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.923 0.9474 0.9021 0.9471 -0.0209 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9246 0.9474 0.9101 0.9471 -0.0145 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638036 STRTR P8 69.0 635 0.9300 1.0500 0.9246 0.9474 0.9101 0.9471 -0.0145 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9179 0.9476 0.9001 0.9472 -0.0178 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9179 0.9476 0.9003 0.9472 -0.0176 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9183 0.9476 0.9007 0.9472 -0.0176 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9221 0.9476 0.9017 0.9472 -0.0204 C2-SYCAMOR-901                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9222 0.9476 0.9017 0.9472 -0.0205 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9226 0.9476 0.9021 0.9472 -0.0205 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9232 0.9476 0.9023 0.9472 -0.0209 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9232 0.9476 0.9023 0.9472 -0.0209 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9248 0.9476 0.9103 0.9472 -0.0145 C2-GRIMES-904                                                           


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638037 STRTRSW8 69.0 635 0.9300 1.0500 0.9248 0.9476 0.9103 0.9472 -0.0145 C5:FALW-GRIM+GRIM-LEHI                                       


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9236 0.9533 0.9059 0.9531 -0.0177 C2-MNTZMA-1080                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9237 0.9533 0.9061 0.9531 -0.0176 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9241 0.9533 0.9065 0.9531 -0.0176 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9279 0.9533 0.9076 0.9531 -0.0203 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.928 0.9533 0.9077 0.9531 -0.0203 C2-SYCAMOR-902                                                       


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9284 0.9533 0.9080 0.9531 -0.0204 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.929 0.9533 0.9082 0.9531 -0.0208 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.929 0.9533 0.9082 0.9531 -0.0208 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9307 0.9533 0.9164 0.9531 -0.0143 C2-GRIMES-904                                                            


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638038 DR  SWT8 69.0 635 0.9300 1.0500 0.9307 0.9533 0.9164 0.9531 -0.0143 C5:FALW-GRIM+GRIM-LEHI                                        


FALLOW 3     345 - GRIMES 3     345 1 


GRIMES 3     345 - LEHIGH 3     345 1 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9238 0.9525 0.9080 0.9538 -0.0158 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9239 0.9525 0.9082 0.9538 -0.0157 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9242 0.9525 0.9086 0.9538 -0.0156 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9281 0.9525 0.9098 0.9538 -0.0183 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9281 0.9525 0.9099 0.9538 -0.0182 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9285 0.9525 0.9102 0.9538 -0.0183 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9291 0.9525 0.9104 0.9538 -0.0187 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638040 CFUINDP5 161.0 635 0.9300 1.0500 0.9291 0.9525 0.9104 0.9538 -0.0187 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.8956 0.9388 0.8817 0.9361 -0.0139 C5-BKHK-EMRY+BUT-FRNK                                       


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - BUTLER 5     161 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9114 0.9388 0.8933 0.9361 -0.0181 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9115 0.9388 0.8935 0.9361 -0.0180 C2-MNTZMA-1280                                                        


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.915 0.9388 0.8936 0.9361 -0.0214 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9151 0.9388 0.8937 0.9361 -0.0214 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9119 0.9388 0.8939 0.9361 -0.0180 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9156 0.9388 0.8940 0.9361 -0.0216 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.916 0.9388 0.8942 0.9361 -0.0218 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.916 0.9388 0.8942 0.9361 -0.0218 C2-GDMEC-902                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C


638080 WAVRLYN 69.0 635 0.9300 1.0500 0.9098 0.9388 0.8996 0.9361 -0.0102 C5-BKHK-EMRY+FRNK-HMPT-SHEF                          


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - HAMPTONTAP5  161 1 


HAMPTON5     161 - HAMPTONTAP5  161 1 


SHEFFLD5     161 - HAMPTONTAP5  161 1 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9082 0.9359 0.8899 0.9332 -0.0183 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9083 0.9359 0.8901 0.9332 -0.0182 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9119 0.9359 0.8903 0.9332 -0.0216 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9119 0.9359 0.8903 0.9332 -0.0216 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9086 0.9359 0.8905 0.9332 -0.0181 C2-MNTZMA-1180                                                        


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9124 0.9359 0.8907 0.9332 -0.0217 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9129 0.9359 0.8909 0.9332 -0.0220 C2-GDMEC-901                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9129 0.9359 0.8909 0.9332 -0.0220 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638081 WAVRLYW8 69.0 635 0.9300 1.0500 0.9068 0.9359 0.8967 0.9332 -0.0101 C5-BKHK-EMRY+FRNK-HMPT-SHEF                          


EMERY3       345 - BLKHAWK3     345 1 


FRANKLN5     161 - HAMPTONTAP5  161 1 


HAMPTON5     161 - HAMPTONTAP5  161 1 


SHEFFLD5     161 - HAMPTONTAP5  161 1 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9065 0.9344 0.8881 0.9318 -0.0184 C2-MNTZMA-1080                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


OTTUMWA3     345 - MNTZUMA3     345 1 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9066 0.9344 0.8883 0.9318 -0.0183 C2-MNTZMA-1280                                                         


BONDRNT3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9102 0.9344 0.8885 0.9318 -0.0217 C2-SYCAMOR-901                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 1 


SYCAMOR5     161 -             1.00 1 


SYCA1XT9    13.8 -             1.00 1 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9103 0.9344 0.8886 0.9318 -0.0217 C2-SYCAMOR-902                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


SYCAMOR3     345 -             1.00 2 


SYCAMOR5     161 -             1.00 2 


SYCA2XT9    13.8 -             1.00 2 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.907 0.9344 0.8887 0.9318 -0.0183 C2-MNTZMA-1180                                                         


OTTUMWA3     345 - MNTZUMA3     345 1 


MNTZUMA3     345 - HILLS  3     345 1 


MEC-C
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Benchmark Case Step 1 Addl Caps 


Bus Area Vlow Vhi Vcont Vbase Vcont Vbase Delta Contingency Type 


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9108 0.9344 0.8890 0.9318 -0.0218 C2-BONDRNT-906                                                        


BONDRNT3     345 - SYCAMOR3     345 1 


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - MNTZUMA3     345 1 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9113 0.9344 0.8892 0.9318 -0.0221 C2-GDMEC-901                                                            


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT1    18.0 1 


MEC-C


638082 WAVRLYS8 69.0 635 0.9300 1.0500 0.9113 0.9344 0.8892 0.9318 -0.0221 C2-GDMEC-902                                                             


BONDRNT3     345 - GDMEC        345 1 


BONDRNT3     345 - SYCAMOR3     345 1 


GDMEC        345 - GDMECGT2    18.0 2 


MEC-C
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Appendix 


F 
Thermal Overload Screening under 
Category C Contingencies 


F.1 Thermal Overloads Significantly Impacted by West Area DPP 
Projects 


Table F-1: 2015 SUOP Category C Thermal Overloads Impacted by DPP Projects 


Table F-2: 2015 SUPK Category C Thermal Overloads Impacted by DPP Projects 


Table F-3: 2022 SUOP Category C Thermal Overloads Impacted by DPP Projects 


Table F-4: 2022 SUPK Category C Thermal Overloads Impacted by DPP Projects 


 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


300439 2HENRY      69.0 631106 
HENRYCO5     161  1 56 -35.7 63.7 -58.5 104.5 ITCM-C101-SE


DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C -0.00210 -0.00283 -0.00260 -0.00376 -0.00308 -0.00256 -0.00223 -0.00198 -0.00333 -0.00215 -0.00262 -0.00314 -0.07760 -0.00251 -0.00219 -0.00283 -0.00199 -0.00286 -0.00283 -0.00364 -0.00323 -0.00317 -0.00390 -0.00232 -0.00210 J097, J097,  


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 96 -88.9 92.7 -131.5 137.0 PLMY 161


5HNBL 1      161 - 5PALMYRA     161 1
7PALMYRA     345 - 5PALMYRA     161 1
5SRIVER      161 - 5PALMYRA     161 1
5PALMYRA     161 - 5MARBLE N    161 1
5PALMYRA     161 - 5TRIVER T    161 1


C -0.00575 -0.00778 -0.00705 -0.01086 -0.00917 -0.00695 -0.00625 -0.00547 -0.00943 -0.00604 -0.00697 -0.00957 -0.10896 -0.00664 -0.00639 -0.00875 -0.00556 -0.00845 -0.00875 -0.01031 -0.00972 -0.00841 -0.01104 -0.00593 -0.00565 J097, J097,  


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 96 -71.6 74.6 -105.5 109.9 MCMB-1623


4CLAY JCT    138 - 4QUINCY E    138 1
4CLAY JCT    138 - 4MEREDOSA    138 1
4CLAY JCT    138 - 4VERSAIL_TAP 138 1
4IPAVA       138 - 4MACOMB W    138 1
4MACOMB W    138 - 4MACOMBNE    138 1


C -0.00360 -0.00529 -0.00470 -0.00778 -0.00629 -0.00462 -0.00399 -0.00335 -0.00661 -0.00381 -0.00467 -0.00661 -0.09946 -0.00441 -0.00403 -0.00586 -0.00341 -0.00572 -0.00586 -0.00736 -0.00676 -0.00586 -0.00796 -0.00388 -0.00355 J097, J097,  


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 96 -61.9 64.5 -100.9 105.1 ITCM_C2_TRIVERS_1_161


5TRIVER T    161 - TRIVERS5     161 1
CARBIDE5     161 - TRIVERS5     161 1


C -0.00398 -0.00585 -0.00526 -0.00834 -0.00654 -0.00517 -0.00432 -0.00365 -0.00716 -0.00411 -0.00531 -0.00684 -0.11946 -0.00504 -0.00418 -0.00587 -0.00367 -0.00596 -0.00587 -0.00797 -0.00702 -0.00664 -0.00865 -0.00459 -0.00400 J097, J097,  


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 96 -61.2 63.7 -99.2 103.3 MCBW 138BUS


4VERSAIL_TAP 138 - 4MACOMB W    138 1
4IPAVA       138 - 4MACOMB W    138 1
4MACOMB W    138 - 4MACOMBNE    138 1


C -0.00475 -0.00651 -0.00587 -0.00927 -0.00777 -0.00579 -0.00519 -0.00451 -0.00797 -0.00501 -0.00579 -0.00814 -0.10299 -0.00550 -0.00532 -0.00741 -0.00459 -0.00713 -0.00741 -0.00876 -0.00827 -0.00702 -0.00939 -0.00489 -0.00466 J097, J097,  


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 96 -62.9 65.6 -99.1 103.3 NIOT-1311


5NIOTA       161 - BRLGTN 5     161 1
5NIOTA       161 - 4NIOTA       138 1


C -0.00456 -0.00624 -0.00560 -0.00906 -0.00769 -0.00553 -0.00503 -0.00437 -0.00773 -0.00486 -0.00547 -0.00808 -0.09603 -0.00519 -0.00523 -0.00743 -0.00446 -0.00704 -0.00743 -0.00850 -0.00820 -0.00662 -0.00910 -0.00455 -0.00445 J097, J097,  


605069 BLUEHRN8    69.0 606008 
RICH SPRING869.0  1 53.2 -26.8 50.4 -59.7 112.1 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD 
TO 0.0 MW


C -0.04853 0.00154 0.00183 -0.00053 -0.00167 0.00175 -0.00130 -0.00491 0.00018 -0.01090 0.00321 -0.00170 0.00069 0.00398 -0.00641 -0.00165 -0.00630 -0.00198 -0.00165 0.00011 -0.00162 0.00220 0.00023 0.00435 -0.29575 H048_H058, H048_H058, H048_H058, H048_H058, 


605069 BLUEHRN8    69.0 606008 
RICH SPRING869.0  1 53.2 -21.9 41.2 -58.1 109.2 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C -0.04802 0.00148 0.00175 -0.00035 -0.00133 0.00168 -0.00091 -0.00489 0.00028 -0.00916 0.00293 -0.00136 0.00070 0.00361 -0.00541 -0.00133 -0.00614 -0.00160 -0.00133 0.00021 -0.00130 0.00203 0.00031 0.00390 -0.33659 H048_H058, H048_H058, H048_H058, H048_H058, 


605069 BLUEHRN8    69.0 606008 
RICH SPRING869.0  1 53.2 -9.6 18.0 -53.8 101.2 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C -0.03928 0.00142 0.00167 0.00076 0.00060 0.00173 0.00176 -0.00565 0.00098 0.00030 0.00172 0.00054 0.00080 0.00191 0.00014 0.00048 -0.00612 0.00065 0.00048 0.00092 0.00056 0.00127 0.00090 0.00166 -0.46414 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 34.1 64.1 67.0 126.0 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD 
TO 0.0 MW


C 0.04853 -0.00154 -0.00183 0.00053 0.00167 -0.00175 0.00130 0.00491 -0.00018 0.01090 -0.00321 0.00170 -0.00069 -0.00398 0.00641 0.00165 0.00630 0.00198 0.00165 -0.00011 0.00162 -0.00220 -0.00023 -0.00435 0.29575 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 29.3 55.2 65.5 123.1 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.04802 -0.00148 -0.00175 0.00035 0.00133 -0.00168 0.00091 0.00489 -0.00028 0.00916 -0.00293 0.00136 -0.00070 -0.00361 0.00541 0.00133 0.00614 0.00160 0.00133 -0.00021 0.00130 -0.00203 -0.00031 -0.00390 0.33659 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 17.0 31.9 61.2 115.1 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.03928 -0.00142 -0.00167 -0.00076 -0.00060 -0.00173 -0.00176 0.00565 -0.00098 -0.00030 -0.00172 -0.00054 -0.00080 -0.00191 -0.00014 -0.00048 0.00612 -0.00065 -0.00048 -0.00092 -0.00056 -0.00127 -0.00090 -0.00166 0.46414 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 28.1 52.9 54.1 101.7 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C 0.03363 -0.00166 -0.00193 -0.00032 0.00029 -0.00192 -0.00058 0.00668 -0.00078 0.00430 -0.00260 0.00035 -0.00089 -0.00306 0.00263 0.00037 0.00769 0.00041 0.00037 -0.00071 0.00030 -0.00187 -0.00074 -0.00310 0.25996 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 26.1 49.1 53.3 100.3 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C 0.03294 -0.00151 -0.00183 -0.00002 0.00067 -0.00183 -0.00076 0.00455 -0.00052 0.00817 -0.00255 0.00073 -0.00068 -0.00307 0.00382 0.00072 0.00540 0.00082 0.00072 -0.00045 0.00067 -0.00174 -0.00049 -0.00303 0.25976 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -55.2 73.9 -101.0 135.2 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD 
TO 0.0 MW


C -0.06174 0.00154 0.00185 -0.00100 -0.00246 0.00173 -0.00233 -0.00420 -0.00013 -0.01484 0.00366 -0.00248 0.00061 0.00462 -0.00868 -0.00239 -0.00586 -0.00290 -0.00239 -0.00021 -0.00238 0.00246 -0.00004 0.00518 -0.40672 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -47.9 64.1 -98.2 131.5 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C -0.06104 0.00145 0.00174 -0.00075 -0.00200 0.00164 -0.00180 -0.00417 0.00000 -0.01245 0.00328 -0.00202 0.00062 0.00411 -0.00730 -0.00196 -0.00564 -0.00237 -0.00196 -0.00006 -0.00194 0.00223 0.00008 0.00457 -0.46298 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -48.9 65.4 -88.4 118.4 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C -0.04490 0.00165 0.00205 -0.00045 -0.00153 0.00202 0.00015 -0.00393 0.00026 -0.01393 0.00322 -0.00158 0.00064 0.00398 -0.00656 -0.00153 -0.00505 -0.00180 -0.00153 0.00017 -0.00150 0.00213 0.00027 0.00407 -0.36257 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -47.6 63.7 -87.0 116.5 C5F.LYCCMT


LYON CO 3    345 - CEDAR MTN3   345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C -0.04398 0.00157 0.00198 -0.00045 -0.00147 0.00196 0.00010 -0.00374 0.00024 -0.01362 0.00305 -0.00152 0.00059 0.00375 -0.00631 -0.00148 -0.00483 -0.00172 -0.00148 0.00015 -0.00145 0.00201 0.00024 0.00386 -0.36213 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -19.7 26.4 -86.4 115.7 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C -0.05470 0.00121 0.00141 0.00049 0.00023 0.00143 0.00102 -0.00454 0.00074 -0.00113 0.00164 0.00019 0.00069 0.00187 -0.00071 0.00015 -0.00508 0.00021 0.00015 0.00069 0.00021 0.00121 0.00069 0.00177 -0.68009 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -46.7 62.6 -84.4 113.0 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C -0.04300 0.00131 0.00156 -0.00021 -0.00103 0.00151 -0.00058 -0.00476 0.00031 -0.00732 0.00252 -0.00106 0.00064 0.00307 -0.00435 -0.00104 -0.00587 -0.00124 -0.00104 0.00025 -0.00100 0.00176 0.00033 0.00330 -0.35859 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -45.6 61.0 -83.7 112.0 C2.PTH7N15F


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
HAZEL CK4    230 - MINVALT4     230 1
GRE-PANTHER4 230 - GRE-MCLEOD 4 230 1
GRE-PANTHER869.0 - GRE-PANTHER4 230 - 
GRE-PANTHERT13.8 1


C -0.04789 0.00140 0.00170 -0.00028 -0.00114 0.00166 -0.00036 -0.00435 0.00029 -0.00660 0.00268 -0.00119 0.00060 0.00328 -0.00466 -0.00117 -0.00547 -0.00135 -0.00117 0.00022 -0.00112 0.00182 0.00030 0.00345 -0.36476 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -44.8 59.9 -82.8 110.8 C1. BUS SECTION 2 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C -0.05186 0.00142 0.00173 -0.00024 -0.00107 0.00170 -0.00020 -0.00449 0.00033 -0.00624 0.00266 -0.00112 0.00061 0.00324 -0.00448 -0.00111 -0.00560 -0.00127 -0.00111 0.00026 -0.00106 0.00181 0.00033 0.00340 -0.36550 H048_H058, H048_H058, H048_H058, H048_H058, 


Rating
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Table F-1: 2015 SUOP Category C Thermal Overloads Impacted by DPP Projects


GIP With 
Impact-4


GIP With 
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GIP With 
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Monitored Element







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRRating


Benchmark Case Study Case
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label


Table F-1: 2015 SUOP Category C Thermal Overloads Impacted by DPP Projects


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6 GIP With Impact


MW>20%*Rating


Contingency Type


DF>20%


Monitored Element


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -44.8 59.9 -82.8 110.8 C1. 5N62 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C -0.05186 0.00142 0.00173 -0.00024 -0.00107 0.00170 -0.00020 -0.00449 0.00033 -0.00624 0.00266 -0.00112 0.00061 0.00324 -0.00448 -0.00111 -0.00560 -0.00127 -0.00111 0.00026 -0.00106 0.00181 0.00033 0.00340 -0.36550 H048_H058, H048_H058, H048_H058, H048_H058, 


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -44.8 59.9 -82.8 110.8 C1. 5N64 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C -0.05186 0.00142 0.00173 -0.00024 -0.00107 0.00170 -0.00020 -0.00449 0.00033 -0.00624 0.00266 -0.00112 0.00061 0.00324 -0.00448 -0.00111 -0.00560 -0.00127 -0.00111 0.00026 -0.00106 0.00181 0.00033 0.00340 -0.36550 H048_H058, H048_H058, H048_H058, H048_H058, 


605072 RICHMND8    69.0 606008 
RICH SPRING869.0  1 53.2 31.4 59.1 64.3 120.8 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD 
TO 0.0 MW


C 0.04853 -0.00154 -0.00183 0.00053 0.00167 -0.00175 0.00130 0.00491 -0.00018 0.01090 -0.00321 0.00170 -0.00069 -0.00398 0.00641 0.00165 0.00630 0.00198 0.00165 -0.00011 0.00162 -0.00220 -0.00023 -0.00435 0.29575 H048_H058, H048_H058, H048_H058, H048_H058, 


605072 RICHMND8    69.0 606008 
RICH SPRING869.0  1 53.2 26.5 49.9 62.7 117.9 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.04802 -0.00148 -0.00175 0.00035 0.00133 -0.00168 0.00091 0.00489 -0.00028 0.00916 -0.00293 0.00136 -0.00070 -0.00361 0.00541 0.00133 0.00614 0.00160 0.00133 -0.00021 0.00130 -0.00203 -0.00031 -0.00390 0.33659 H048_H058, H048_H058, H048_H058, H048_H058, 


605072 RICHMND8    69.0 606008 
RICH SPRING869.0  1 53.2 14.2 26.7 58.4 109.9 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.03928 -0.00142 -0.00167 -0.00076 -0.00060 -0.00173 -0.00176 0.00565 -0.00098 -0.00030 -0.00172 -0.00054 -0.00080 -0.00191 -0.00014 -0.00048 0.00612 -0.00065 -0.00048 -0.00092 -0.00056 -0.00127 -0.00090 -0.00166 0.46414 H048_H058, H048_H058, H048_H058, H048_H058, 


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 59.9 80.2 105.7 141.5 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD 
TO 0.0 MW


C 0.06174 -0.00154 -0.00185 0.00100 0.00246 -0.00173 0.00233 0.00420 0.00013 0.01484 -0.00366 0.00248 -0.00061 -0.00462 0.00868 0.00239 0.00586 0.00290 0.00239 0.00021 0.00238 -0.00246 0.00004 -0.00518 0.40672 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 52.6 70.4 102.9 137.8 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.06104 -0.00145 -0.00174 0.00075 0.00200 -0.00164 0.00180 0.00417 0.00000 0.01245 -0.00328 0.00202 -0.00062 -0.00411 0.00730 0.00196 0.00564 0.00237 0.00196 0.00006 0.00194 -0.00223 -0.00008 -0.00457 0.46298 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 53.6 71.7 93.1 124.7 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C 0.04490 -0.00165 -0.00205 0.00045 0.00153 -0.00202 -0.00015 0.00393 -0.00026 0.01393 -0.00322 0.00158 -0.00064 -0.00398 0.00656 0.00153 0.00505 0.00180 0.00153 -0.00017 0.00150 -0.00213 -0.00027 -0.00407 0.36257 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 52.3 70.0 91.7 122.8 C5F.LYCCMT


LYON CO 3    345 - CEDAR MTN3   345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C 0.04398 -0.00157 -0.00198 0.00045 0.00147 -0.00196 -0.00010 0.00374 -0.00024 0.01362 -0.00305 0.00152 -0.00059 -0.00375 0.00631 0.00148 0.00483 0.00172 0.00148 -0.00015 0.00145 -0.00201 -0.00024 -0.00386 0.36213 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 24.4 32.7 91.1 122.0 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.05470 -0.00121 -0.00141 -0.00049 -0.00023 -0.00143 -0.00102 0.00454 -0.00074 0.00113 -0.00164 -0.00019 -0.00069 -0.00187 0.00071 -0.00015 0.00508 -0.00021 -0.00015 -0.00069 -0.00021 -0.00121 -0.00069 -0.00177 0.68009 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 51.4 68.9 89.1 119.3 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C 0.04300 -0.00131 -0.00156 0.00021 0.00103 -0.00151 0.00058 0.00476 -0.00031 0.00732 -0.00252 0.00106 -0.00064 -0.00307 0.00435 0.00104 0.00587 0.00124 0.00104 -0.00025 0.00100 -0.00176 -0.00033 -0.00330 0.35859 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 50.3 67.3 88.4 118.3 C2.PTH7N15F


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
HAZEL CK4    230 - MINVALT4     230 1
GRE-PANTHER4 230 - GRE-MCLEOD 4 230 1
GRE-PANTHER869.0 - GRE-PANTHER4 230 - 
GRE-PANTHERT13.8 1


C 0.04789 -0.00140 -0.00170 0.00028 0.00114 -0.00166 0.00036 0.00435 -0.00029 0.00660 -0.00268 0.00119 -0.00060 -0.00328 0.00466 0.00117 0.00547 0.00135 0.00117 -0.00022 0.00112 -0.00182 -0.00030 -0.00345 0.36476 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 49.5 66.2 87.5 117.1 C1. BUS SECTION 2 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C 0.05186 -0.00142 -0.00173 0.00024 0.00107 -0.00170 0.00020 0.00449 -0.00033 0.00624 -0.00266 0.00112 -0.00061 -0.00324 0.00448 0.00111 0.00560 0.00127 0.00111 -0.00026 0.00106 -0.00181 -0.00033 -0.00340 0.36550 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 49.5 66.2 87.5 117.1 C1. 5N62 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C 0.05186 -0.00142 -0.00173 0.00024 0.00107 -0.00170 0.00020 0.00449 -0.00033 0.00624 -0.00266 0.00112 -0.00061 -0.00324 0.00448 0.00111 0.00560 0.00127 0.00111 -0.00026 0.00106 -0.00181 -0.00033 -0.00340 0.36550 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 49.5 66.2 87.5 117.1 C1. 5N64 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C 0.05186 -0.00142 -0.00173 0.00024 0.00107 -0.00170 0.00020 0.00449 -0.00033 0.00624 -0.00266 0.00112 -0.00061 -0.00324 0.00448 0.00111 0.00560 0.00127 0.00111 -0.00026 0.00106 -0.00181 -0.00033 -0.00340 0.36550 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058, 
H048_H058-Outlet-3


613040 AUSTIN 5     161 631044 
HAYWD#25     161  1 308 -158.4 51.4 -322.1 104.6 ITCM-C304-NW


ADAMS_S5     161 - HAYWD#15     161 1
ADAMS_S5     161 - BARTON5      161 1
ADAMS_S5     161 - BVR CRK5     161 1
ADAMS  5     161 - ADAMS_S5     161 1
ADAMS_N5     161 - ADAMS_S5     161 1


C 0.00639 -0.23028 -0.37795 -0.02491 -0.02784 -0.31165 -0.01562 0.00545 -0.06612 -0.00188 0.12462 -0.01903 0.00225 0.10738 -0.01459 -0.01474 0.00390 -0.03589 -0.01474 -0.04509 -0.01968 0.01103 -0.02183 0.02807 0.01194


G735_J091
, G870, 
G681, G870, 


G735_J091, G870, 
G681, G870,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 57.5 77.0 103.3 138.3 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD 
TO 0.0 MW


C 0.06174 -0.00154 -0.00185 0.00100 0.00246 -0.00173 0.00233 0.00420 0.00013 0.01484 -0.00366 0.00248 -0.00061 -0.00462 0.00868 0.00239 0.00586 0.00290 0.00239 0.00021 0.00238 -0.00246 0.00004 -0.00518 0.40672 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 50.2 67.2 100.5 134.6 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.06104 -0.00145 -0.00174 0.00075 0.00200 -0.00164 0.00180 0.00417 0.00000 0.01245 -0.00328 0.00202 -0.00062 -0.00411 0.00730 0.00196 0.00564 0.00237 0.00196 0.00006 0.00194 -0.00223 -0.00008 -0.00457 0.46298 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 51.3 68.6 90.8 121.5 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C 0.04490 -0.00165 -0.00205 0.00045 0.00153 -0.00202 -0.00015 0.00393 -0.00026 0.01393 -0.00322 0.00158 -0.00064 -0.00398 0.00656 0.00153 0.00505 0.00180 0.00153 -0.00017 0.00150 -0.00213 -0.00027 -0.00407 0.36257 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 50.0 66.9 89.4 119.6 C5F.LYCCMT


LYON CO 3    345 - CEDAR MTN3   345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C 0.04398 -0.00157 -0.00198 0.00045 0.00147 -0.00196 -0.00010 0.00374 -0.00024 0.01362 -0.00305 0.00152 -0.00059 -0.00375 0.00631 0.00148 0.00483 0.00172 0.00148 -0.00015 0.00145 -0.00201 -0.00024 -0.00386 0.36213 H048_H058, H048_H058, H048_H058, H048_H058, 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRRating


Benchmark Case Study Case
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3Contingency Label


Table F-1: 2015 SUOP Category C Thermal Overloads Impacted by DPP Projects


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6 GIP With Impact


MW>20%*Rating


Contingency Type


DF>20%


Monitored Element


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 22.0 29.5 88.7 118.8 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.05470 -0.00121 -0.00141 -0.00049 -0.00023 -0.00143 -0.00102 0.00454 -0.00074 0.00113 -0.00164 -0.00019 -0.00069 -0.00187 0.00071 -0.00015 0.00508 -0.00021 -0.00015 -0.00069 -0.00021 -0.00121 -0.00069 -0.00177 0.68009 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 49.0 65.6 86.7 116.1 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C 0.04300 -0.00131 -0.00156 0.00021 0.00103 -0.00151 0.00058 0.00476 -0.00031 0.00732 -0.00252 0.00106 -0.00064 -0.00307 0.00435 0.00104 0.00587 0.00124 0.00104 -0.00025 0.00100 -0.00176 -0.00033 -0.00330 0.35859 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 47.9 64.1 86.0 115.1 C2.PTH7N15F


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
HAZEL CK4    230 - MINVALT4     230 1
GRE-PANTHER4 230 - GRE-MCLEOD 4 230 1
GRE-PANTHER869.0 - GRE-PANTHER4 230 - 
GRE-PANTHERT13.8 1


C 0.04789 -0.00140 -0.00170 0.00028 0.00114 -0.00166 0.00036 0.00435 -0.00029 0.00660 -0.00268 0.00119 -0.00060 -0.00328 0.00466 0.00117 0.00547 0.00135 0.00117 -0.00022 0.00112 -0.00182 -0.00030 -0.00345 0.36476 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 47.1 63.0 85.1 113.9 C1. BUS SECTION 2 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C 0.05186 -0.00142 -0.00173 0.00024 0.00107 -0.00170 0.00020 0.00449 -0.00033 0.00624 -0.00266 0.00112 -0.00061 -0.00324 0.00448 0.00111 0.00560 0.00127 0.00111 -0.00026 0.00106 -0.00181 -0.00033 -0.00340 0.36550 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 47.1 63.0 85.1 113.9 C1. 5N62 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C 0.05186 -0.00142 -0.00173 0.00024 0.00107 -0.00170 0.00020 0.00449 -0.00033 0.00624 -0.00266 0.00112 -0.00061 -0.00324 0.00448 0.00111 0.00560 0.00127 0.00111 -0.00026 0.00106 -0.00181 -0.00033 -0.00340 0.36550 H048_H058, H048_H058, H048_H058, H048_H058, 


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 47.1 63.0 85.1 113.9 C1. 5N64 MNV


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALY7     115 - GRANITF7     115 1
MINVALY7     115 - MINNVAL8    69.0 12
MINVALY7     115 - MAYNARD7     115 1


C 0.05186 -0.00142 -0.00173 0.00024 0.00107 -0.00170 0.00020 0.00449 -0.00033 0.00624 -0.00266 0.00112 -0.00061 -0.00324 0.00448 0.00111 0.00560 0.00127 0.00111 -0.00026 0.00106 -0.00181 -0.00033 -0.00340 0.36550 H048_H058, H048_H058, H048_H058, H048_H058, 


630046 JASPER 8    69.0 630374 
AURORA 8    69.0  1 72 73.4 102.0 117.2 162.8 ITCM-C213-SW


JASPER 5     161 - NEWTON 5     161 1
JASPER 5     161 - NEANKNY5     161 1


C 0.00196 0.01577 0.00953 0.06434 -0.00204 0.00891 0.00199 0.00102 0.03936 0.00135 0.00895 -0.00249 -0.00866 0.00706 -0.00015 -0.01157 0.00081 0.00439 -0.01157 0.07491 -0.00127 0.01317 0.09907 0.00667 0.00252 H009, H009,  


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 51.1 28.9 56.5 60.5 118.5 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C 0.00281 0.00407 0.00388 0.00381 0.00274 0.00380 0.00285 0.00254 0.00422 0.00272 0.00422 0.00249 0.11393 0.00407 0.00244 0.00207 0.00251 0.00280 0.00207 0.00438 0.00263 0.00569 0.00481 0.00385 0.00293 J097, J097,  


630339 GRNDYCN8    69.0 656301 
WELSBRG G   69.0  1 47 -34.7 73.9 -50.4 107.2 ITCM_C2_MTOWN_3_161


WELSBRG5     161 - M-TOWN 5     161 1
REMOVE UNIT 3C FROM BUS M-TOWN 5     
161


C -0.00168 -0.01102 -0.00536 0.00793 -0.00475 -0.00506 -0.00223 -0.00150 -0.03727 -0.00188 -0.00317 0.00024 0.00243 -0.00182 -0.00210 -0.00002 -0.00153 -0.00640 -0.00002 -0.08005 0.00036 0.00170 0.03232 -0.00170 -0.00162 H021, H021,  


630339 GRNDYCN8    69.0 656301 
WELSBRG G   69.0  1 47 -41.0 87.1 -49.4 105.1 ITCM_C2_MTOWN_1_161


ABBOTT 5     161 - M-TOWN 5     161 1
WELSBRG5     161 - M-TOWN 5     161 1


C -0.00142 -0.00860 -0.00371 -0.00531 -0.00644 -0.00352 -0.00210 -0.00142 -0.03297 -0.00183 -0.00132 -0.00357 0.00222 -0.00027 -0.00251 -0.00242 -0.00151 -0.00764 -0.00242 -0.07329 -0.00375 0.00543 0.08275 -0.00017 -0.00119 H021, H021,  


630339 GRNDYCN8    69.0 656301 
WELSBRG G   69.0  1 47 -35.0 74.5 -47.8 101.6 ITCM_C2_MTOWN_5_161


WELSBRG5     161 - M-TOWN 5     161 1
M-TOWN 5     161 - LAUREL_5     161 1


C -0.00162 -0.01025 -0.00483 0.01433 -0.00532 -0.00456 -0.00221 -0.00151 -0.03591 -0.00189 -0.00256 -0.00043 0.00218 -0.00131 -0.00227 -0.00113 -0.00156 -0.00649 -0.00113 -0.07810 -0.00028 0.00289 0.04253 -0.00121 -0.00150 H021, H021,  


630339 GRNDYCN8    69.0 656305 
GRNDYMUNT8  69.0  1 47 33.6 71.5 49.3 104.9 ITCM_C2_MTOWN_3_161


WELSBRG5     161 - M-TOWN 5     161 1
REMOVE UNIT 3C FROM BUS M-TOWN 5     
161


C 0.00168 0.01102 0.00536 -0.00793 0.00475 0.00506 0.00223 0.00150 0.03727 0.00188 0.00317 -0.00024 -0.00243 0.00182 0.00210 0.00002 0.00153 0.00640 0.00002 0.08005 -0.00036 -0.00170 -0.03232 0.00170 0.00162 H021, H021,  


630339 GRNDYCN8    69.0 656305 
GRNDYMUNT8  69.0  1 47 39.9 84.8 48.3 102.9 ITCM_C2_MTOWN_1_161


ABBOTT 5     161 - M-TOWN 5     161 1
WELSBRG5     161 - M-TOWN 5     161 1


C 0.00142 0.00860 0.00371 0.00531 0.00644 0.00352 0.00210 0.00142 0.03297 0.00183 0.00132 0.00357 -0.00222 0.00027 0.00251 0.00242 0.00151 0.00764 0.00242 0.07329 0.00375 -0.00543 -0.08275 0.00017 0.00119 H021, H021,  


631036 NIW    5     161 631047 
LIME CK5     161  1 200 174.5 87.2 211.3 105.6 ITCM-C223-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1
HAYWD#28    69.0 - HAYWD#25     161 1


C 0.01467 -0.18708 0.43488 -0.02154 -0.01392 0.27551 0.02905 0.01094 -0.05549 0.01650 -0.02035 -0.00881 -0.00924 -0.00362 0.01518 -0.00656 0.01102 -0.01383 -0.00656 -0.04050 -0.00969 -0.01494 -0.02581 0.00680 0.01392
G870, 
G681, G870, G870, G681, G870,  


631174 GLENWRTH5    161 680542 
GLENWTH8    69.0  1 100 85.3 85.3 122.3 122.3 ITCM-C223-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1
HAYWD#28    69.0 - HAYWD#25     161 1


C -0.00393 0.07017 0.13357 0.00727 0.00677 -0.31399 -0.00175 -0.00315 0.01904 -0.00251 -0.00821 0.00450 0.00081 -0.00852 0.00033 0.00342 -0.00285 0.00825 0.00342 0.01327 0.00474 -0.00341 0.00729 -0.02257 -0.00494 G870, G870,  







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.9 ATC_C2_POW5


PORT WSH     138 - SAUKVL5      138 1
PORT WSH     138 - RANGELIN     138 2
PORT WSH     138 - POWCTG11    18.0 1
PORT WSH     138 - POWCTG12    18.0 1
PORT WSH     138 - POWSTG20    18.0 1
PORT WSH     138 - POWCTG21    18.0 1
PORT WSH     138 - POWCTG22    18.0 1
POW 742     24.9 - PORT WSH     138 1
PORT WSH     138 - SAUKVL4      138 1
PORT WSH     138 - POWSTG10    18.0 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.9 C2.8N28 BKR SHC


SHERC33G    26.0 - SHERCO 3     345 1
SHERCO 3     345 - GRE-BENTON 3 345 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.8 ITCM-C206-SE


OTTUMWA5     161 - TRICNTY5     161 1
OTTUMW1G    24.0 - OTTUMWA5     161 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.8 C5.DKN-CNC,DKN-PKL.SH


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD 
TO 842.0 MW


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.8 C5.DKN-CNC,DKN-PKL.SP


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD 
TO 786.0 MW


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.8 C2.8N22 BKR SHC


SHERC32G    24.0 - SHERCO 3     345 1
MNTCELO3     345 - SHERCO 3     345 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.8 92.1 71.7 101.8 C2.8N17 BKR SHC


SHERC31G    24.0 - SHERCO 3     345 1
GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.7 91.9 71.6 101.8 XEL_C2_MONTICELLO_8N8_345


MNTCELO3     345 - SHERCO 3     345 1
MNTCE31G    22.0 - MNTCELO3     345 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.7 91.9 71.6 101.8 NWTNU1X1


7NEWTON      345 - 4NEWTON      138 1
REMOVE UNIT 1 FROM BUS 1NEWTON 1   
24.0


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.7 91.9 71.6 101.8 NWTNU1X2


7NEWTON      345 - 4NEWTON      138 2
REMOVE UNIT 1 FROM BUS 1NEWTON 1   
24.0


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


Pre 
Loading 
(MW)


Pre 
Loading 


(%)


Post 
Loading 
(MW)


Post 
Loading 


(%)
GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


GIP With 
Impact-4


Table F-2: 2015 SUPK Category C Thermal Overloads Impacted by DPP Projects


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>20% MW>20%*Rating







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 14.0 26.3 58.6 110.2 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.03892 -0.00115 -0.00138 -0.00070 -0.00063 -0.00142 -0.00153 0.00534 -0.00090 0.00028 -0.00155 -0.00047 -0.00076 -0.00177 0.00021 -0.00043 0.00566 -0.00058 -0.00043 -0.00085 -0.00049 -0.00117 -0.00083 -0.00155 0.46405 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 25.0 47.0 58.2 109.4 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C 0.04812 -0.00060 -0.00124 0.00058 0.00151 -0.00119 0.00080 0.00468 0.00009 0.01079 -0.00282 0.00160 -0.00051 -0.00374 0.00616 0.00155 0.00619 0.00185 0.00155 0.00009 0.00152 -0.00183 -0.00006 -0.00412 0.29552 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 21.0 39.5 57.5 108.1 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.04763 -0.00065 -0.00122 0.00040 0.00120 -0.00117 0.00052 0.00465 -0.00004 0.00914 -0.00258 0.00129 -0.00054 -0.00339 0.00524 0.00125 0.00598 0.00149 0.00125 -0.00003 0.00123 -0.00170 -0.00016 -0.00370 0.33638 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -45.0 60.2 -91.0 121.8 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C -0.06130 0.00037 0.00117 -0.00105 -0.00225 0.00108 -0.00158 -0.00403 -0.00045 -0.01448 0.00320 -0.00232 0.00039 0.00435 -0.00821 -0.00223 -0.00592 -0.00269 -0.00223 -0.00044 -0.00223 0.00200 -0.00023 0.00492 -0.40645 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -38.8 52.0 -89.4 119.7 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C -0.06063 0.00044 0.00113 -0.00080 -0.00183 0.00106 -0.00119 -0.00399 -0.00028 -0.01221 0.00287 -0.00190 0.00042 0.00387 -0.00694 -0.00183 -0.00563 -0.00221 -0.00183 -0.00028 -0.00182 0.00183 -0.00010 0.00434 -0.46274 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -44.4 59.5 -84.1 112.5 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C -0.04458 0.00081 0.00147 -0.00042 -0.00123 0.00145 0.00055 -0.00391 0.00010 -0.01351 0.00284 -0.00140 0.00052 0.00372 -0.00617 -0.00135 -0.00520 -0.00156 -0.00135 0.00006 -0.00133 0.00181 0.00018 0.00383 -0.36242 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -16.6 22.2 -83.6 111.9 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C -0.05436 0.00090 0.00113 0.00044 0.00025 0.00115 0.00093 -0.00427 0.00063 -0.00155 0.00147 0.00014 0.00063 0.00175 -0.00094 0.00012 -0.00473 0.00018 0.00012 0.00060 0.00017 0.00109 0.00061 0.00167 -0.67998 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -43.4 58.0 -82.9 110.9 C5F.LYCCMT


LYON CO 3    345 - CEDAR MTN3   345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C -0.04363 0.00077 0.00140 -0.00041 -0.00118 0.00138 0.00046 -0.00373 0.00009 -0.01317 0.00267 -0.00135 0.00049 0.00349 -0.00593 -0.00130 -0.00496 -0.00149 -0.00130 0.00005 -0.00128 0.00171 0.00016 0.00363 -0.36196 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -41.4 55.5 -79.4 106.3 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C -0.04264 0.00061 0.00109 -0.00027 -0.00093 0.00106 -0.00029 -0.00451 0.00010 -0.00736 0.00220 -0.00101 0.00050 0.00287 -0.00424 -0.00099 -0.00566 -0.00116 -0.00099 0.00009 -0.00096 0.00147 0.00019 0.00311 -0.35842 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -40.3 54.0 -78.8 105.4 C2.PTH7N15F


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - GRANITF4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALT4     230 - MINVALY7     115 - 
MN VLY5 9   13.8 5
HAZEL CK4    230 - MINVALT4     230 1
GRE-PANTHER4 230 - GRE-MCLEOD 4 230 1
GRE-PANTHER869.0 - GRE-PANTHER4 230 - 
GRE-PANTHERT13.8 1


C -0.04779 0.00069 0.00124 -0.00033 -0.00101 0.00121 -0.00001 -0.00429 0.00010 -0.00661 0.00240 -0.00115 0.00047 0.00313 -0.00466 -0.00113 -0.00551 -0.00127 -0.00113 0.00007 -0.00109 0.00156 0.00018 0.00331 -0.36504 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -38.4 51.4 -76.9 102.9 C2.8N28 BKR SHC


SHERC33G    26.0 - SHERCO 3     345 1
SHERCO 3     345 - GRE-BENTON 3 345 1


C -0.04143 0.00030 0.00072 -0.00044 -0.00104 0.00068 -0.00061 -0.00249 -0.00013 -0.00718 0.00173 -0.00110 0.00027 0.00232 -0.00408 -0.00106 -0.00346 -0.00126 -0.00106 -0.00013 -0.00105 0.00110 -0.00003 0.00257 -0.36097 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -37.0 49.6 -75.9 101.6 C2. 6TR MNV


MINVALY7     115 - MINNVAL8    69.0 12
MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1


C -0.04360 0.00046 0.00096 -0.00046 -0.00114 0.00093 -0.00049 -0.00323 -0.00007 -0.00835 0.00212 -0.00123 0.00035 0.00282 -0.00472 -0.00119 -0.00434 -0.00140 -0.00119 -0.00008 -0.00117 0.00135 0.00003 0.00306 -0.36193 H048_H058, H048_H058, H048_H058, H048_H058,  


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -36.2 48.4 -75.8 101.4 C2F.HLE31F


CEDAR MTN3   345 - HELENA 3     345 1
BLUE LK3     345 - HELENA 3     345 1


C -0.04210 0.00019 0.00070 -0.00069 -0.00152 0.00063 -0.00182 -0.00261 -0.00032 -0.00926 0.00215 -0.00150 0.00028 0.00297 -0.00515 -0.00143 -0.00375 -0.00180 -0.00143 -0.00031 -0.00144 0.00134 -0.00015 0.00328 -0.36081 H048_H058, H048_H058, H048_H058, H048_H058,  


605072 RICHMND8    69.0 606008 
RICH SPRING869.0  1 53.2 11.3 21.2 55.9 105.0 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.03892 -0.00115 -0.00138 -0.00070 -0.00063 -0.00142 -0.00153 0.00534 -0.00090 0.00028 -0.00155 -0.00047 -0.00076 -0.00177 0.00021 -0.00043 0.00566 -0.00058 -0.00043 -0.00085 -0.00049 -0.00117 -0.00083 -0.00155 0.46405 H048_H058, H048_H058, H048_H058, H048_H058,  


605072 RICHMND8    69.0 606008 
RICH SPRING869.0  1 53.2 22.3 42.0 55.5 104.3 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C 0.04812 -0.00060 -0.00124 0.00058 0.00151 -0.00119 0.00080 0.00468 0.00009 0.01079 -0.00282 0.00160 -0.00051 -0.00374 0.00616 0.00155 0.00619 0.00185 0.00155 0.00009 0.00152 -0.00183 -0.00006 -0.00412 0.29552 H048_H058, H048_H058, H048_H058, H048_H058,  


605072 RICHMND8    69.0 606008 
RICH SPRING869.0  1 53.2 18.3 34.5 54.8 103.0 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.04763 -0.00065 -0.00122 0.00040 0.00120 -0.00117 0.00052 0.00465 -0.00004 0.00914 -0.00258 0.00129 -0.00054 -0.00339 0.00524 0.00125 0.00598 0.00149 0.00125 -0.00003 0.00123 -0.00170 -0.00016 -0.00370 0.33638 H048_H058, H048_H058, H048_H058, H048_H058,  


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 49.9 66.7 95.9 128.4 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C 0.06130 -0.00037 -0.00117 0.00105 0.00225 -0.00108 0.00158 0.00403 0.00045 0.01448 -0.00320 0.00232 -0.00039 -0.00435 0.00821 0.00223 0.00592 0.00269 0.00223 0.00044 0.00223 -0.00200 0.00023 -0.00492 0.40645 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 43.8 58.6 94.4 126.3 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.06063 -0.00044 -0.00113 0.00080 0.00183 -0.00106 0.00119 0.00399 0.00028 0.01221 -0.00287 0.00190 -0.00042 -0.00387 0.00694 0.00183 0.00563 0.00221 0.00183 0.00028 0.00182 -0.00183 0.00010 -0.00434 0.46274 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 49.3 66.1 89.0 119.2 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C 0.04458 -0.00081 -0.00147 0.00042 0.00123 -0.00145 -0.00055 0.00391 -0.00010 0.01351 -0.00284 0.00140 -0.00052 -0.00372 0.00617 0.00135 0.00520 0.00156 0.00135 -0.00006 0.00133 -0.00181 -0.00018 -0.00383 0.36242 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 21.6 28.9 88.6 118.6 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.05436 -0.00090 -0.00113 -0.00044 -0.00025 -0.00115 -0.00093 0.00427 -0.00063 0.00155 -0.00147 -0.00014 -0.00063 -0.00175 0.00094 -0.00012 0.00473 -0.00018 -0.00012 -0.00060 -0.00017 -0.00109 -0.00061 -0.00167 0.67998 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 48.3 64.6 87.8 117.6 C5F.LYCCMT


LYON CO 3    345 - CEDAR MTN3   345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C 0.04363 -0.00077 -0.00140 0.00041 0.00118 -0.00138 -0.00046 0.00373 -0.00009 0.01317 -0.00267 0.00135 -0.00049 -0.00349 0.00593 0.00130 0.00496 0.00149 0.00130 -0.00005 0.00128 -0.00171 -0.00016 -0.00363 0.36196 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 46.4 62.2 84.4 112.9 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C 0.04264 -0.00061 -0.00109 0.00027 0.00093 -0.00106 0.00029 0.00451 -0.00010 0.00736 -0.00220 0.00101 -0.00050 -0.00287 0.00424 0.00099 0.00566 0.00116 0.00099 -0.00009 0.00096 -0.00147 -0.00019 -0.00311 0.35842 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3
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GIP With 
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GIP With 
Impact-3
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Impact-6 GIP With Impact
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Loading 
(MW)


Loading 
(%)


Table F-3: 2022 SUOP Category C Thermal Overloads Impacted by DPP Projects


Monitored Element Rating


Benchmark Case


Loading 
(MW)


Loading 
(%)


MW>20%*RatingStudy Case


Contingency Label Contingency







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6 GIP With Impact


DF>20%


Type
Loading 
(MW)


Loading 
(%)


Table F-3: 2022 SUOP Category C Thermal Overloads Impacted by DPP Projects


Monitored Element Rating


Benchmark Case


Loading 
(MW)


Loading 
(%)


MW>20%*RatingStudy Case


Contingency Label Contingency


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 45.2 60.5 83.7 112.1 C2.PTH7N15F


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - GRANITF4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALT4     230 - MINVALY7     115 - 
MN VLY5 9   13.8 5
HAZEL CK4    230 - MINVALT4     230 1
GRE-PANTHER4 230 - GRE-MCLEOD 4 230 1
GRE-PANTHER869.0 - GRE-PANTHER4 230 - 
GRE-PANTHERT13.8 1


C 0.04779 -0.00069 -0.00124 0.00033 0.00101 -0.00121 0.00001 0.00429 -0.00010 0.00661 -0.00240 0.00115 -0.00047 -0.00313 0.00466 0.00113 0.00551 0.00127 0.00113 -0.00007 0.00109 -0.00156 -0.00018 -0.00331 0.36504 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 43.3 57.9 81.8 109.5 C2.8N28 BKR SHC


SHERC33G    26.0 - SHERCO 3     345 1
SHERCO 3     345 - GRE-BENTON 3 345 1


C 0.04143 -0.00030 -0.00072 0.00044 0.00104 -0.00068 0.00061 0.00249 0.00013 0.00718 -0.00173 0.00110 -0.00027 -0.00232 0.00408 0.00106 0.00346 0.00126 0.00106 0.00013 0.00105 -0.00110 0.00003 -0.00257 0.36097 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 41.9 56.2 80.8 108.2 C2. 6TR MNV


MINVALY7     115 - MINNVAL8    69.0 12
MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1


C 0.04360 -0.00046 -0.00096 0.00046 0.00114 -0.00093 0.00049 0.00323 0.00007 0.00835 -0.00212 0.00123 -0.00035 -0.00282 0.00472 0.00119 0.00434 0.00140 0.00119 0.00008 0.00117 -0.00135 -0.00003 -0.00306 0.36193 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 41.1 55.0 80.7 108.1 C2F.HLE31F


CEDAR MTN3   345 - HELENA 3     345 1
BLUE LK3     345 - HELENA 3     345 1


C 0.04210 -0.00019 -0.00070 0.00069 0.00152 -0.00063 0.00182 0.00261 0.00032 0.00926 -0.00215 0.00150 -0.00028 -0.00297 0.00515 0.00143 0.00375 0.00180 0.00143 0.00031 0.00144 -0.00134 0.00015 -0.00328 0.36081 H048_H058, H048_H058, 
H048_H058-
Outlet-3


H048_H058, H048_H058,  
H048_H058-Outlet-3


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 47.5 63.5 93.5 125.1 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C 0.0613 -0.00037 -0.00117 0.00105 0.00225 -0.00108 0.00158 0.00403 0.00045 0.01448 -0.0032 0.00232 -0.00039 -0.00435 0.00821 0.00223 0.00592 0.00269 0.00223 0.00044 0.00223 -0.002 0.00023 -0.00492 0.40645 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 41.3 55.3 91.9 123.0 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C 0.06063 -0.00044 -0.00113 0.0008 0.00183 -0.00106 0.00119 0.00399 0.00028 0.01221 -0.00287 0.0019 -0.00042 -0.00387 0.00694 0.00183 0.00563 0.00221 0.00183 0.00028 0.00182 -0.00183 0.0001 -0.00434 0.46274 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 46.9 62.8 86.6 115.9 C5F.HLECMT


CEDAR MTN3   345 - HELENA 3     345 1
CEDAR MTN3   345 - HELENA 3     345 2


C 0.04458 -0.00081 -0.00147 0.00042 0.00123 -0.00145 -0.00055 0.00391 -0.0001 0.01351 -0.00284 0.0014 -0.00052 -0.00372 0.00617 0.00135 0.0052 0.00156 0.00135 -0.00006 0.00133 -0.00181 -0.00018 -0.00383 0.36242 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 19.1 25.6 86.1 115.3 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C 0.05436 -0.0009 -0.00113 -0.00044 -0.00025 -0.00115 -0.00093 0.00427 -0.00063 0.00155 -0.00147 -0.00014 -0.00063 -0.00175 0.00094 -0.00012 0.00473 -0.00018 -0.00012 -0.0006 -0.00017 -0.00109 -0.00061 -0.00167 0.67998 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 45.9 61.4 85.4 114.3 C5F.LYCCMT


LYON CO 3    345 - CEDAR MTN3   345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C 0.04363 -0.00077 -0.0014 0.00041 0.00118 -0.00138 -0.00046 0.00373 -0.00009 0.01317 -0.00267 0.00135 -0.00049 -0.00349 0.00593 0.0013 0.00496 0.00149 0.0013 -0.00005 0.00128 -0.00171 -0.00016 -0.00363 0.36196 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 43.9 58.8 81.9 109.6 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C 0.04264 -0.00061 -0.00109 0.00027 0.00093 -0.00106 0.00029 0.00451 -0.0001 0.00736 -0.0022 0.00101 -0.0005 -0.00287 0.00424 0.00099 0.00566 0.00116 0.00099 -0.00009 0.00096 -0.00147 -0.00019 -0.00311 0.35842 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 42.8 57.3 81.3 108.8 C2.PTH7N15F


MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1
MINVALT4     230 - GRANITF4     230 1
MINVALT4     230 - MINVALY7     115 - 
MN VLY6 9   13.8 6
MINVALT4     230 - MINVALY7     115 - 
MN VLY5 9   13.8 5
HAZEL CK4    230 - MINVALT4     230 1
GRE-PANTHER4 230 - GRE-MCLEOD 4 230 1
GRE-PANTHER869.0 - GRE-PANTHER4 230 - 
GRE-PANTHERT13.8 1


C 0.04779 -0.00069 -0.00124 0.00033 0.00101 -0.00121 0.00001 0.00429 -0.0001 0.00661 -0.0024 0.00115 -0.00047 -0.00313 0.00466 0.00113 0.00551 0.00127 0.00113 -0.00007 0.00109 -0.00156 -0.00018 -0.00331 0.36504 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 40.9 54.7 79.4 106.3 C2.8N28 BKR SHC


SHERC33G    26.0 - SHERCO 3     345 1
SHERCO 3     345 - GRE-BENTON 3 345 1


C 0.04143 -0.0003 -0.00072 0.00044 0.00104 -0.00068 0.00061 0.00249 0.00013 0.00718 -0.00173 0.0011 -0.00027 -0.00232 0.00408 0.00106 0.00346 0.00126 0.00106 0.00013 0.00105 -0.0011 0.00003 -0.00257 0.36097 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 39.5 52.9 78.4 104.9 C2. 6TR MNV


MINVALY7     115 - MINNVAL8    69.0 12
MNVLTAP4     230 - GRE-PANTHER4 230 1
MNVLTAP4     230 - GRANITF4     230 1
MINVALT4     230 - MNVLTAP4     230 1


C 0.0436 -0.00046 -0.00096 0.00046 0.00114 -0.00093 0.00049 0.00323 0.00007 0.00835 -0.00212 0.00123 -0.00035 -0.00282 0.00472 0.00119 0.00434 0.0014 0.00119 0.00008 0.00117 -0.00135 -0.00003 -0.00306 0.36193 H048_H058, H048_H058, H048_H058, H048_H058,  


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 38.7 51.8 78.3 104.8 C2F.HLE31F


CEDAR MTN3   345 - HELENA 3     345 1
BLUE LK3     345 - HELENA 3     345 1


C 0.0421 -0.00019 -0.0007 0.00069 0.00152 -0.00063 0.00182 0.00261 0.00032 0.00926 -0.00215 0.0015 -0.00028 -0.00297 0.00515 0.00143 0.00375 0.0018 0.00143 0.00031 0.00144 -0.00134 0.00015 -0.00328 0.36081 H048_H058, H048_H058, H048_H058, H048_H058,  


630046 JASPER 8    69.0 630374 
AURORA 8    69.0  1 72 81.1 112.7 124.0 172.3 ITCM-C213-SW


JASPER 5     161 - NEWTON 5     161 1
JASPER 5     161 - NEANKNY5     161 1


C 0.0029 0.01099 0.00772 0.06394 -0.0002 0.00736 0.00361 0.00203 0.03615 0.00256 0.00781 -0.00127 -0.00843 0.00673 0.00137 -0.01013 0.00184 0.00539 -0.01013 0.07253 -0.00008 0.01174 0.09717 0.00624 0.00335 H009, H009,  


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 36 12.6 34.9 40.4 112.3 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C 0.00189 0.00261 0.0025 0.00206 0.00147 0.00245 0.00192 0.00171 0.00258 0.00179 0.00278 0.00108 0.11218 0.0027 0.00152 0.00073 0.00166 0.00159 0.00073 0.0026 0.00118 0.00369 0.00286 0.00267 0.00201 J097, J097,  


630197 LMCK W 8    69.0 631047 
LIME CK5     161  1 74.7 -57.5 77.0 -79.9 106.9 ITCM_C2_LIMECREEK_1_161


LIME CK5     161 - LIMECREEK3   345 1
LMCK E 8    69.0 - LIME CK5     161 1
LIME CK5     161 - EMERY  5     161 2
LIME CK5     161 - BARTON5      161 1


C -0.00010 -0.07831 -0.01640 0.00172 0.00198 0.00274 0.00089 0.00001 0.00328 0.00028 -0.00603 0.00147 0.00063 -0.00412 0.00102 0.00131 0.00011 0.00215 0.00131 0.00246 0.00150 -0.00026 0.00158 -0.00237 -0.00040
G735_J091
, 


G735_J091-
Outlet-4


G735_J091,  G735_J091-
Outlet-4


630248 WUNION_8    69.0 630249 
WINDSOR8    69.0  1 48 -36.9 76.9 -53.5 111.5 ITCM-C107-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C -0.00315 -0.00592 -0.00542 -0.00145 -0.00266 -0.00526 -0.00353 -0.00286 -0.00484 -0.00316 -0.00616 -0.00161 0.00160 -0.00536 -0.00293 -0.00132 -0.00284 -0.00297 -0.00132 -0.00296 -0.00163 -0.22300 -0.00086 -0.00603 -0.00321 H008, H008,  


631036 NIW    5     161 631047 
LIME CK5     161  1 200 179.7 89.8 241.0 120.5 ITCM-C223-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1
HAYWD#28    69.0 - HAYWD#25     161 1


C 0.00875 -0.10621 0.41536 -0.01120 -0.00340 0.25712 0.01637 0.00680 -0.02780 0.00954 -0.00776 -0.00416 -0.00742 -0.00084 0.00874 -0.00321 0.00683 -0.00461 -0.00321 -0.02096 -0.00456 -0.01113 -0.01485 0.01007 0.00841
G870, 
G681, G870, G870, G681, G870,  


631036 NIW    5     161 631047 
LIME CK5     161  1 200 221.0 110.5 217.6 108.8 ITCM-C236-NW


WINNEBAGO3   345 - WINNCOWEST3  345 1
WINNCOWEST3  345 - BURT3        345 1


C 0.02293 -0.21832 0.24416 -0.02595 -0.01134 0.18780 0.03024 0.01892 -0.06550 0.02203 0.04853 -0.01077 -0.01300 0.04797 0.01625 -0.00804 0.01835 -0.01515 -0.00804 -0.04859 -0.01171 -0.01708 -0.03298 0.03026 0.02437 G870, G870, G870, G870,  


631036 NIW    5     161 631047 
LIME CK5     161  1 200 220.8 110.4 217.4 108.7 ITCM-C235-NW


WINNCOWEST3  345 - LIMECREEK3   345 1
WINNEBAGO3   345 - WINNCOWEST3  345 1


C 0.02293 -0.21832 0.24416 -0.02595 -0.01134 0.18780 0.03024 0.01892 -0.06550 0.02203 0.04853 -0.01077 -0.01300 0.04797 0.01625 -0.00804 0.01835 -0.01515 -0.00804 -0.04859 -0.01171 -0.01708 -0.03298 0.03026 0.02437 G870, G870, G870, G870,  


631036 NIW    5     161 631047 
LIME CK5     161  1 200 220.7 110.4 217.3 108.6 ITCM-C234-NW


WINNCOWEST3  345 - LIMECREEK3   345 1
WINNCOWEST3  345 - BURT3        345 1


C 0.02293 -0.21832 0.24416 -0.02595 -0.01134 0.18780 0.03024 0.01892 -0.06550 0.02203 0.04853 -0.01077 -0.01300 0.04797 0.01625 -0.00804 0.01835 -0.01515 -0.00804 -0.04859 -0.01171 -0.01708 -0.03298 0.03026 0.02437 G870, G870, G870, G870,  


631036 NIW    5     161 631047 
LIME CK5     161  1 200 188.9 94.5 202.7 101.4 ITCM-C227-NW


MITCHLCO3    345 - G172_G2     34.5 1
HAZLTON3     345 - MITCHLCO3    345 1


C 0.02207 -0.16769 0.26202 -0.02629 -0.01983 0.20025 0.01547 0.01808 -0.05266 0.01747 0.08345 -0.01582 -0.01438 0.07963 0.00556 -0.01365 0.01669 -0.02076 -0.01365 -0.04113 -0.01657 -0.01155 -0.03064 0.04828 0.02627
G870, 
G681, G870, G870, G681, G870,  


631048 EMERY  5     161 631199 
EMERY3       345  1 448 352.3 78.6 474.3 105.9 ITCM-C232-NW


WINNCOWEST3  345 - LIMECREEK3   345 1
LIME CK5     161 - LIMECREEK3   345 1


C 0.01919 0.21258 0.08679 0.01529 0.03026 0.07985 0.02727 0.01770 0.07436 0.02150 0.04401 0.01643 -0.01858 0.01819 0.02473 0.01118 0.01815 0.04342 0.01118 0.04048 0.01687 -0.04438 -0.00191 0.01590 0.01785
G735_J091
, G735_J091,  


631048 EMERY  5     161 631199 
EMERY3       345  1 448 350.1 78.2 472.1 105.4 ITCM-C231-NW


LIMECREEK3   345 - EMERY3       345 1
LIME CK5     161 - LIMECREEK3   345 1


C 0.01919 0.21258 0.08679 0.01529 0.03026 0.07985 0.02727 0.01770 0.07436 0.02150 0.04401 0.01643 -0.01858 0.01819 0.02473 0.01118 0.01815 0.04342 0.01118 0.04048 0.01687 -0.04438 -0.00191 0.01590 0.01785
G735_J091
, G735_J091,  







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


GIP With 
Impact-4


GIP With 
Impact-5


GIP With 
Impact-6 GIP With Impact


DF>20%


Type
Loading 
(MW)


Loading 
(%)


Table F-3: 2022 SUOP Category C Thermal Overloads Impacted by DPP Projects


Monitored Element Rating


Benchmark Case


Loading 
(MW)


Loading 
(%)


MW>20%*RatingStudy Case


Contingency Label Contingency


631048 EMERY  5     161 631199 
EMERY3       345  1 448 350.3 78.2 472.3 105.4 ITCM-C233-NW


LIMECREEK3   345 - EMERY3       345 1
LIME CK5     161 - LIMECREEK3   345 1
WINNCOWEST3  345 - LIMECREEK3   345 1


C 0.01919 0.21258 0.08679 0.01529 0.03026 0.07985 0.02727 0.01770 0.07436 0.02150 0.04401 0.01643 -0.01858 0.01819 0.02473 0.01118 0.01815 0.04342 0.01118 0.04048 0.01687 -0.04438 -0.00191 0.01590 0.01785
G735_J091
, G735_J091,  


631107 JASPER 5     161 631186 
LAUREL_5     161  1 327 -227.1 69.5 -335.1 102.5 ITCM-C210-SW


M-TOWN 7     115 - M-TOWN 5     161 1
ABBOTT 5     161 - M-TOWN 5     161 1


C -0.00624 -0.02717 -0.01726 -0.25250 -0.00485 -0.01655 -0.00897 -0.00446 -0.12097 -0.00607 -0.01470 -0.00049 0.01668 -0.01178 -0.00467 0.02035 -0.00420 -0.02113 0.02035 -0.26252 -0.00293 -0.01484 -0.05173 -0.01060 -0.00677 G798, H021, G798, H021,  


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 846.9 100.1 1092.2 129.1 ITCM-C107-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C 0.10131 0.18396 0.16765 0.01974 0.06115 0.16167 0.10941 0.09013 0.13116 0.09833 0.19039 0.02119 -0.08656 0.18447 0.08411 0.00872 0.08849 0.07494 0.00872 0.07291 0.02143 0.23008 0.01811 0.13651 0.10622 H008, H008,  


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 787.8 93.1 1021.0 120.7 ITCM-C105-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C 0.09653 0.17453 0.15957 0.01898 0.05737 0.15388 0.10402 0.08581 0.12349 0.09355 0.18177 0.01938 -0.08345 0.17619 0.07974 0.00729 0.08421 0.07062 0.00729 0.06928 0.01963 0.22985 0.01869 0.13107 0.10131 H008, H008,  


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 788.2 93.2 1021.1 120.7 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C 0.09647 0.17440 0.15947 0.01885 0.05728 0.15377 0.10394 0.08576 0.12333 0.09349 0.18168 0.01930 -0.08346 0.17610 0.07968 0.00722 0.08416 0.07053 0.00722 0.06912 0.01954 0.22938 0.01849 0.13103 0.10126 H008, H008,  


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 716.7 84.7 933.7 110.4 ITCM-C209-NE


SALEM  3     345 - DBQCOUNTY3   345 1
HAZLTON3     345 - DBQCOUNTY3   345 1


C 0.09309 0.16614 0.15293 0.01196 0.05204 0.14747 0.09950 0.08262 0.11394 0.08973 0.17535 0.01470 -0.08411 0.17040 0.07549 0.00333 0.08091 0.06500 0.00333 0.06020 0.01481 0.21144 0.00905 0.12827 0.09809 H008, H008,  


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 700.0 82.7 917.0 108.4 ITCM-C208-NE


SALEM  3     345 - DBQCOUNTY3   345 1
DBQCOUNTY3   345 - EDEN 345     345 1


C 0.09309 0.16614 0.15293 0.01196 0.05204 0.14747 0.09950 0.08262 0.11394 0.08973 0.17535 0.01470 -0.08411 0.17040 0.07549 0.00333 0.08091 0.06500 0.00333 0.06020 0.01481 0.21144 0.00905 0.12827 0.09809 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 796.9 83.4 1076.8 112.6 ITCM-C105-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C 0.09212 0.16958 0.15077 0.09691 0.06501 0.14578 0.10082 0.08238 0.16375 0.09022 0.16647 0.03696 -0.08100 0.15876 0.07933 0.01387 0.08110 0.08130 0.01387 0.15358 0.03920 0.24519 0.17039 0.12442 0.09590 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 797.2 83.4 1076.0 112.5 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C 0.09191 0.16909 0.15038 0.09642 0.06469 0.14540 0.10055 0.08218 0.16316 0.08998 0.16610 0.03666 -0.08101 0.15843 0.07907 0.01363 0.08089 0.08096 0.01363 0.15297 0.03889 0.24348 0.16967 0.12426 0.09570 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 770.8 80.6 1041.6 109.0 ITCM-C107-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C 0.09043 0.16581 0.14777 0.09181 0.06214 0.14287 0.09862 0.08077 0.15868 0.08832 0.16368 0.03411 -0.08111 0.15627 0.07718 0.01155 0.07943 0.07830 0.01155 0.14763 0.03624 0.22922 0.16262 0.12310 0.09433 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 722.2 75.5 982.7 102.8 ITCM-C209-NE


SALEM  3     345 - DBQCOUNTY3   345 1
HAZLTON3     345 - DBQCOUNTY3   345 1


C 0.08758 0.15943 0.14255 0.08888 0.05881 0.13783 0.09512 0.07816 0.15244 0.08531 0.15837 0.03168 -0.08054 0.15134 0.07411 0.00950 0.07679 0.07469 0.00950 0.14296 0.03376 0.22247 0.15919 0.12032 0.09153 H008, H008,  


631148 MORGANV3     345 636420 
TIFFIN 3     345  1 956 708.6 74.1 969.1 101.4 ITCM-C208-NE


SALEM  3     345 - DBQCOUNTY3   345 1
DBQCOUNTY3   345 - EDEN 345     345 1


C 0.08758 0.15943 0.14255 0.08888 0.05881 0.13783 0.09512 0.07816 0.15244 0.08531 0.15837 0.03168 -0.08054 0.15134 0.07411 0.00950 0.07679 0.07469 0.00950 0.14296 0.03376 0.22247 0.15919 0.12032 0.09153 H008, H008,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 913.7 90.5 1152.9 114.2 ITCM-C218-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1


C 0.07225 0.07018 0.06546 0.13580 0.16361 0.06714 0.08463 0.07507 0.08837 0.08124 0.04612 0.17279 -0.10458 0.04443 0.09981 0.20318 0.07786 0.13365 0.20318 0.09073 0.17792 0.01754 0.08078 0.03500 0.06534 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 911.5 90.2 1151.5 114.0 ITCM-C217-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1


C 0.07245 0.07052 0.06576 0.13621 0.16378 0.06744 0.08485 0.07525 0.08879 0.08144 0.04644 0.17294 -0.10431 0.04473 0.09999 0.20324 0.07804 0.13386 0.20324 0.09124 0.17808 0.01803 0.08142 0.03527 0.06554 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 900.4 89.1 1122.3 111.1 ITCM-C228-NW


EMERY3       345 - BLKHAWK3     345 1
EMERY  5     161 - EMERY3       345 1


C 0.06545 0.07036 0.05752 0.12608 0.16468 0.05957 0.08036 0.06920 0.07212 0.07575 0.02884 0.17341 -0.09578 0.02577 0.09728 0.20650 0.07240 0.13219 0.20650 0.07335 0.17825 -0.02159 0.05714 0.01934 0.05736 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 900.6 89.2 1122.5 111.1 ITCM-C229-NW


LIMECREEK3   345 - EMERY3       345 1
EMERY  5     161 - EMERY3       345 1


C 0.06545 0.07036 0.05752 0.12608 0.16468 0.05957 0.08036 0.06920 0.07212 0.07575 0.02884 0.17341 -0.09578 0.02577 0.09728 0.20650 0.07240 0.13219 0.20650 0.07335 0.17825 -0.02159 0.05714 0.01934 0.05736 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 900.6 89.2 1122.5 111.1 ITCM-C230-NW


EMERY3       345 - BLKHAWK3     345 1
EMERY  5     161 - EMERY3       345 1
LIMECREEK3   345 - EMERY3       345 1


C 0.06545 0.07036 0.05752 0.12608 0.16468 0.05957 0.08036 0.06920 0.07212 0.07575 0.02884 0.17341 -0.09578 0.02577 0.09728 0.20650 0.07240 0.13219 0.20650 0.07335 0.17825 -0.02159 0.05714 0.01934 0.05736 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 913.7 90.5 1121.6 111.1 ITCM-C206-SE


OTTUMWA5     161 - TRICNTY5     161 1
OTTUMW1G    24.0 - OTTUMWA5     161 1


C 0.06112 0.05015 0.04736 0.12619 0.15760 0.04965 0.07281 0.06524 0.06966 0.07061 0.02561 0.17072 -0.09321 0.02479 0.09100 0.20404 0.06827 0.12534 0.20404 0.07349 0.17563 -0.01200 0.06120 0.01864 0.05355 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 885.7 87.7 1111.7 110.1 ITCM-C203-SW


POWESHK5     161 - REASNOR5     161 1
PARNEL 5     161 - POWESHK5     161 1


C 0.06506 0.05467 0.05122 0.14479 0.16633 0.05359 0.07751 0.06928 0.07916 0.07503 0.02823 0.18275 -0.10253 0.02720 0.09643 0.21368 0.07245 0.13378 0.21368 0.08855 0.18848 -0.01098 0.07907 0.02063 0.05711 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 887.7 87.9 1108.2 109.7 ITCM-C201-SW


REASNOR5     161 - NEWTON 5     161 1
REASNOR5     161 - DMOINES5     161 1
POWESHK5     161 - REASNOR5     161 1


C 0.06520 0.05342 0.05048 0.13481 0.16767 0.05293 0.07762 0.06959 0.07385 0.07530 0.02734 0.18301 -0.10305 0.02648 0.09703 0.21742 0.07282 0.13378 0.21742 0.07727 0.18831 -0.01274 0.06368 0.01994 0.05713 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 881.6 87.3 1107.7 109.7 ITCM-C204-SW


POWESHK5     161 - REASNOR5     161 1
POWESHK5     161 - BEACON 5     161 1


C 0.06522 0.05505 0.05156 0.14490 0.16614 0.05392 0.07765 0.06939 0.07951 0.07515 0.02869 0.18233 -0.10388 0.02765 0.09643 0.21319 0.07255 0.13370 0.21319 0.08894 0.18811 -0.01022 0.07961 0.02108 0.05732 J191, R65, J191, R65,  


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 1010 883.8 87.5 1104.0 109.3 OVTBKR


7OVERTON     345 - 5OVERTON     161 1
7MCCREDIE    345 - 7OVERTON     345 1
7MCCREDIE    345 - 7MONTGMRY    345 1
7OVERTON     345 - SIBLEY 7     345 1


C 0.06596 0.05398 0.05122 0.13020 0.16350 0.05360 0.07777 0.07054 0.07341 0.07583 0.02880 0.17714 -0.09362 0.02800 0.09713 0.21197 0.07375 0.13116 0.21197 0.07683 0.18177 -0.00996 0.06395 0.02151 0.05799 J191, R65, J191, R65,  







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Outlet Cont. Outlet Mon. Summary
7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.4 91.5 71.3 101.3 ATC_C2_POW5


PORT WSH     138 - SAUKVL5      138 1
PORT WSH     138 - RANGELIN     138 2
PORT WSH     138 - POWCTG11    18.0 1
PORT WSH     138 - POWCTG12    18.0 1
PORT WSH     138 - POWSTG20    18.0 1
PORT WSH     138 - POWCTG21    18.0 1
PORT WSH     138 - POWCTG22    18.0 1
POW 742     24.9 - PORT WSH     138 1
PORT WSH     138 - SAUKVL4      138 1
PORT WSH     138 - POWSTG10    18.0 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.4 91.5 71.3 101.3 C2.8N28 BKR SHC


SHERC33G    26.0 - SHERCO 3     345 1
SHERCO 3     345 - GRE-BENTON 3 345 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.3 91.4 71.2 101.2 ITCM-C206-SE


OTTUMWA5     161 - TRICNTY5     161 1
OTTUMW1G    24.0 - OTTUMWA5     161 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.3 91.4 71.2 101.2 ITCM_C2_ARNOLD_3_161


6 ST   5     161 - ARNOLD 5     161 1
ARNOLD1G    22.0 - ARNOLD 5     161 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.3 91.4 71.2 101.2 ITCM_C2_ARNOLD_5_161


ARNOLD 5     161 - HIAWATA5     161 1
ARNOLD1G    22.0 - ARNOLD 5     161 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.3 91.4 71.2 101.2 C2.8S31 BKR LFD


GRE-TRIMWNDW0.57 - GRE-TRIMWNA934.5 1
GRE-TRIMWNA934.5 - GRE-TRIMWNB934.5 Z
LKFLDXL3     345 - GRE-TRIMWNB934.5 1
LKFLDXL3     345 - GRE-LGS  31G13.8 - 
GRE-LGS  32G13.8 1
LKFLDXL3     345 - GRE-LGS  33G13.8 - 
GRE-LGS  34G13.8 1
LKFLDXL3     345 - GRE-LGS  35G13.8 - 
GRE-LGS  36G13.8 1
GRE-ELMCWNDW0.60 - GRE-ELMCWNA934.5 1
GRE-ELMCWNA934.5 - GRE-ELMCWNB934.5 Z
LKFLDXL3     345 - GRE-ELMCWNB934.5 1
ELMCREEK2 WG0.69 - ELMCREEK2 W834.5 1
LKFLDXL3     345 - ELMCREEK2 W834.5 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.4 91.5 71.3 101.2 C5.DKN-CNC,DKN-PKL.SH


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD 
TO 845.0 MW


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.4 91.5 71.3 101.2 C5.DKN-CNC,DKN-PKL.SP


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD 
TO 778.0 MW


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.3 91.4 71.2 101.2 C2.8N22 BKR SHC


SHERC32G    24.0 - SHERCO 3     345 1
MNTCELO3     345 - SHERCO 3     345 1


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 70.4 64.3 91.4 71.2 101.2 C2.8N17 BKR SHC


SHERC31G    24.0 - SHERCO 3     345 1
GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2


C 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 J171, J171,  


GIP With 
Impact-5


GIP With 
Impact-6


GIP With 
Impact


Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


GIP With 
Impact-1


GIP With 
Impact-2


GIP With 
Impact-3


GIP With 
Impact-4


Table F-4: 2022 SUPK Category C Thermal Overloads Impacted by DPP Projects


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


DF>20% MW>20%*Rating
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F.2 Branches with Loadings above 125% of Ratings 


Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125% 
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271241 CRESC; R     138 272189 
OGLES; T     138  1 174 230.9 132.7 244.3 140.4 HENP-1302


4HENNEPIN S  138 - 4HENNEPIN N  138 1
HENNE; T     138 - 4HENNEPIN S  138 1
4HENNEPIN S  138 - 4LTV STL NTP 138 1
4HENNEPIN S  138 - 4ESK TAP     138 1
4HENNEPIN S  138 - 1HENNEPIN G113.8 1
4LTV STL ETP 138 - 4HENNEPIN N  138 1
4OTTAWA JCT  138 - 4HENNEPIN N  138 1
4HENNEPIN N  138 - 1HENNEPIN G215.5 1
REMOVE UNIT H FROM BUS 1HENNEPIN G215.5
REMOVE UNIT L FROM BUS 1HENNEPIN G215.5


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -167.4 145.6 -172.7 150.2 TAZ-CEBRK


POWER; R     345 - 7TAZEWELL    345 1
KENDA;BU     345 - 7TAZEWELL    345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -166.0 144.4 -171.3 148.9 1326-1364


4S BLMNGTN E 138 - 4WASHNGTN ST 138 1
4DIAMSTR TP1 138 - 4MCLEAN CO   138 1
4DIAMSTR TP1 138 - 4WASH ST BYP 138 1
4DIAMSTAR T1 138 - 4DIAMSTR TP1 138 1
4S BLMNGTN W 138 - 4WASH ST BYP 138 1
MOVE 100.0 PERCENT LOAD FROM BUS 
4DIAMSTAR T1 138 TO BUS 4DIAMSTAR T2 
138


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -164.8 143.3 -170.1 147.9 SBLM-1360


4S BLMNGTN W 138 - 4WASH ST BYP 138 1
4BLMINGTN T7 138 - 4S BLMNGTN W 138 Z
4S BLMNGTN E 138 - 4S BLMNGTN W 138 Z
4NORMAL EAST 138 - 4S BLMNGTN W 138 99
4WASHNGTN ST 138 - 4S BLMNGTN W 138 99
4S BLMNGTN E 138 - 4NORMAL EAST 138 99
4S BLMNGTN E 138 - 4WASHNGTN ST 138 1
4S BLMNGTN E 138 - 4WASHNGTN ST 138 99
4S BLMNGTN E 138 - 4ST FARM TP1 138 1
4S BLMNGTN E 138 - S.BLOOMGTN   345 1
4CLINTON TAP 138 - 4S BLMNGTN E 138 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -165.3 143.7 -170.0 147.8 SBLO_WBUS


4S BLMNGTN W 138 - 4WASH ST BYP 138 1
4BLMINGTN T7 138 - 4S BLMNGTN W 138 Z
4S BLMNGTN E 138 - 4S BLMNGTN W 138 Z
4NORMAL EAST 138 - 4S BLMNGTN W 138 99
4WASHNGTN ST 138 - 4S BLMNGTN W 138 99


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -160.4 139.5 -164.9 143.4 HLCK-1512


4CAT MOSS    138 - 4HALLOCK     138 1
4LTV STL ETP 138 - 4HENNEPIN N  138 1
4LTV STL ETP 138 - 4RICHLND JCT 138 1
4RICHLND JCT 138 - 4HALLOCK     138 1
4RICHLND JCT 138 - 4SPNG BAY    138 1


C


Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%
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Benchmark Case Study Case


Contingency Label Contingency Type
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(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -160.5 139.6 -165.0 143.4 SPBA-1512


4LTV STL ETP 138 - 4HENNEPIN N  138 1
4LTV STL ETP 138 - 4RICHLND JCT 138 1
4RICHLND JCT 138 - 4HALLOCK     138 1
4RICHLND JCT 138 - 4SPNG BAY    138 1
4RSW EAST    138 - 4SPNG BAY    138 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -161.1 140.1 -163.9 142.5 BRKW-4


PONTI; R     345 - 7BROKAW T1   345 1
BROKA; T     345 - 7BROKAW T1   345 1
BROKA; T     345 - 7LANSVLAM    345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -154.1 134.0 -158.4 137.7 CILCO_DCT-1


7DUCK CRK    345 - 7TAZEWELL    345 1
4EDWARDS3    138 - 4TAZEWELL    138 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -153.6 133.5 -157.8 137.2 TAZ4501


4TAZEWELL    138 - 7TAZEWELL    345 1
7DUCK CRK    345 - 7TAZEWELL    345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -153.6 133.5 -157.8 137.2 TAZ4502


4TAZEWELL    138 - 7TAZEWELL    345 2
7DUCK CRK    345 - 7TAZEWELL    345 1


C


300498 2HALLSV     69.0 300505 
2STURGN     69.0  1 36 -48.1 133.5 -50.3 139.8 BOLSTAD3


5BOLSTAD     161 - 2BOLSTAD    69.0 1
5BOLSTAD     161 - 2BOLSTAD2   69.0 2
5HINTON      161 - 5BOLSTAD     161 1
5BOLSTAD     161 - 5PLANT       161 1
5REBEL       161 - 5PLANT       161 1


C


300498 2HALLSV     69.0 300505 
2STURGN     69.0  1 36 -48.1 133.5 -50.3 139.8 BOLSTAD602


5BOLSTAD     161 - 2BOLSTAD2   69.0 2
5BOLSTAD     161 - 2BOLSTAD    69.0 1
5HINTON      161 - 5BOLSTAD     161 1
5REBEL       161 - 5PLANT       161 1
5BOLSTAD     161 - 5PLANT       161 1


C


343006 2GRINDSTN   69.0 343010 
2HINKSON    69.0  1 107 147.3 137.7 146.3 136.7 PERCHE610


5HUNTSDL     161 - 5PERCHE      161 1
5PERCHE      161 - 2PERCHE     69.0 1
5PERCHE      161 - 2PERCHE2    69.0 2


C


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 96 -88.9 92.7 -131.5 137.0 PLMY 161


5HNBL 1      161 - 5PALMYRA     161 1
7PALMYRA     345 - 5PALMYRA     161 1
5SRIVER      161 - 5PALMYRA     161 1
5PALMYRA     161 - 5MARBLE N    161 1
5PALMYRA     161 - 5TRIVER T    161 1


C


347830 7NEWTON      345 347831 
4NEWTON      138  2 450 667.8 148.4 673.9 149.7 NWTY-3497


7CASEY       345 - 7NEWTON      345 1
7NEWTON      345 - 4NEWTON      138 1


C


348916 4MONM BLVD E 138 348945 4E 
GALESBG S 138  1 143 -150.7 105.4 -182.6 127.7 EKEW-1366


4KEWANEE N   138 - 4KEWANEE S   138 Z
4KEWANEE STP 138 - 4KEWANEE S   138 1
4KEWANEE STP 138 - 4E GALESBG S 138 1
4KEWANEE N   138 - 4KEWANEE STP 138 99


C
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601043 BRIGGS RD 5  161 602024 
MRSHLND5     161  1 177.9 -209.2 117.6 -238.6 134.1 C2F.NRO06


NROC 3       345 - BRIGGS RD 3  345 1
NROC 3       345 - NROC 5       161 - 
NROC 9      34.5 9


C


602009 MNVLTAP4     230 652550 
GRANITF4     230  1 300.8 -515.0 171.2 -528.6 175.7 C2F.LYC34F


LYON CO 3    345 - H081_SUB     345 1
LYON CO 3    345 - LYON CO7     115 - 
LYON COT    34.5 1


C


602009 MNVLTAP4     230 652550 
GRANITF4     230  1 300.8 -367.9 122.3 -379.3 126.1 C2F.LYC35F


LYON CO 3    345 - H081_SUB     345 1
LYON CO 3    345 - CEDAR MTN3   345 2


C


602016 REDCDR 5     161 602035 
CRYSTAL5     161  1 223.1 -270.5 121.2 -307.4 137.8 C1. BUS 1 FAIL EAU CLA


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CLA5     161 - SEVN ML5     161 1
EAU CLA5     161 - EAUCLAIRCAP7 161 1
EAU CLA5     161 - PRESTOT5     161 1
EAU CLA5     161 - EAUCLAI8    69.0 1
AS KING3     345 - EAU CL 3     345 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 141.0 158.9 149.3 168.3 C2.5M171 BKR WIL


BLK DG27     115 - WILSON 7     115 2
WILSON 7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603141 IRONRIV7     115 608632 
DAHLBRG7     115  1 107.8 -141.5 131.3 -150.1 139.3 ATC_C5_651_MP-762


ARROWHD      345 - ST LAKE      345 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1


C


603141 IRONRIV7     115 608632 
DAHLBRG7     115  1 107.8 -141.5 131.3 -150.1 139.3 C5.AHD-SLK,SLK-MIG-STS


ARROWHD      345 - ST LAKE      345 1
STINSON5     161 - MINONG 5     161 1
ST LAKE5     161 - MINONG 5     161 1


C


603141 IRONRIV7     115 608632 
DAHLBRG7     115  1 107.8 -141.5 131.3 -150.1 139.3 C5.SLK-STS,SLK-ARROW


MINONG 5     161 - GRE-FROG CR869.0 - 
GRE-FROG CRT13.8 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1
STINSJCT     115 - STINSON5     161 1
ARROWHD      345 - ST LAKE      345 1


C


605071 FARM TP8    69.0 605072 
RICHMND8    69.0  1 53.2 34.1 64.1 67.0 126.0 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -55.2 73.9 -101.0 135.2 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 74.7 -47.9 64.1 -98.2 131.5 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C


605089 ARLNGTN8    69.0 605090 
GRENISL8    69.0  1 47.8 54.8 114.6 66.7 139.5 C2F.HLE36F


HELENA 3     345 - SHEAS LK3    345 1
BLUE LK3     345 - HELENA 3     345 1


C


605089 ARLNGTN8    69.0 605090 
GRENISL8    69.0  1 47.8 54.4 113.7 65.9 138.0 C2F.HLE34F


CEDAR MTN3   345 - HELENA 3     345 2
HELENA 3     345 - SHEAS LK3    345 1


C


605089 ARLNGTN8    69.0 618723 
GRE-JSNLDTP869.0  1 47.8 -47.7 99.8 -60.1 125.7 C2F.HLE36F


HELENA 3     345 - SHEAS LK3    345 1
BLUE LK3     345 - HELENA 3     345 1


C


605090 GRENISL8    69.0 605275 
CARVRCO8    69.0  1 51.7 53.1 102.7 65.0 125.7 C2F.HLE36F


HELENA 3     345 - SHEAS LK3    345 1
BLUE LK3     345 - HELENA 3     345 1


C


605108 DGLAS C8    69.0 605109 
OSAKIS 8    69.0  1 38 61.3 161.4 50.2 132.1 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C


605109 OSAKIS 8    69.0 619425 
GRE-W UNION869.0  1 38 58.8 154.9 47.7 125.5 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 59.9 80.2 105.7 141.5 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 52.6 70.4 102.9 137.8 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C


605164 WATRVIL8    69.0 618728 
GRE-ELYSNTP869.0  1 38 -41.2 108.4 -48.3 127.1 C2F.HLE34F


CEDAR MTN3   345 - HELENA 3     345 2
HELENA 3     345 - SHEAS LK3    345 1


C


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -90.9 126.8 -97.7 136.3 C1. BUS 1 FAIL EAU CLA


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CLA5     161 - SEVN ML5     161 1
EAU CLA5     161 - EAUCLAIRCAP7 161 1
EAU CLA5     161 - PRESTOT5     161 1
EAU CLA5     161 - EAUCLAI8    69.0 1
AS KING3     345 - EAU CL 3     345 1


C


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -85.6 119.4 -92.3 128.8 C2F.NRO06


NROC 3       345 - BRIGGS RD 3  345 1
NROC 3       345 - NROC 5       161 - 
NROC 9      34.5 9


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -85.6 119.4 -91.3 127.3 WEH-HAS, WEH-CHE


HASTING8    69.0 - GRE-WHASTNG869.0 1
CHEMOLT7     115 - WHAST  7     115 1


C


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -84.9 118.4 -90.0 125.5 C2.6E5 ECL AS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
AS KING3     345 - EAU CL 3     345 1
EAU CLA5     161 - EAUCLAI8    69.0 1
EAU CL 3     345 - ARP 345      345 1


C


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -84.8 118.3 -89.9 125.4 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -84.8 118.3 -89.9 125.4 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


605314 HOLMEN 8    69.0 605315 
ONALASK8    69.0  1 51.4 70.1 136.5 70.1 136.4 XEL_C2_NLACROSSE_11_16


BRIGGS RD 5  161 - LAC TAP5     161 1
BRIGGS RD 5  161 - MAYFAIR5     161 1


C


605314 HOLMEN 8    69.0 680403 
NRTHLAX8    69.0  1 51.4 -79.8 155.3 -79.8 155.2 XEL_C2_NLACROSSE_11_16


BRIGGS RD 5  161 - LAC TAP5     161 1
BRIGGS RD 5  161 - MAYFAIR5     161 1


C


605568 BUGLELK8    69.0 680166 
INDEPNDN    69.0  1 27.5 -32.6 118.5 -35.3 128.5 C2.6L22 TRM


TREMVAL5     161 - TREMVAL8    69.0 1
TREMVAL5     161 - ALMA   5     161 1


C


608632 DAHLBRG7     115 608684 
STIN-WI7     115  1 107 -152.2 142.3 -160.8 150.2 ATC_C5_651_MP-762


ARROWHD      345 - ST LAKE      345 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1


C


608632 DAHLBRG7     115 608684 
STIN-WI7     115  1 107 -152.2 142.3 -160.8 150.2 C5.AHD-SLK,SLK-MIG-STS


ARROWHD      345 - ST LAKE      345 1
STINSON5     161 - MINONG 5     161 1
ST LAKE5     161 - MINONG 5     161 1


C


608632 DAHLBRG7     115 608684 
STIN-WI7     115  1 107 -152.2 142.3 -160.8 150.2 C5.SLK-STS,SLK-ARROW


MINONG 5     161 - GRE-FROG CR869.0 - 
GRE-FROG CRT13.8 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1
STINSJCT     115 - STINSON5     161 1
ARROWHD      345 - ST LAKE      345 1


C


608633 FAIRMPK7     115 608680 
WNTR ST7     115  1 200 -263.4 131.7 -276.9 138.5 C5.AHD-SLK,AHD-GRY


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
ARROWHD7     115 - GARY   7     115 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


608633 FAIRMPK7     115 608680 
WNTR ST7     115  1 200 -255.2 127.6 -268.7 134.3 C5.AHD-SLK,GRY-STM


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
NEMADJI7     115 - STIN-MN7     115 1


C


608633 FAIRMPK7     115 608683 
STIN-MN7     115  1 200 254.4 127.2 267.9 133.9 C5.AHD-SLK,AHD-GRY


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
ARROWHD7     115 - GARY   7     115 1


C


608633 FAIRMPK7     115 608683 
STIN-MN7     115  1 200 246.1 123.0 259.6 129.8 C5.AHD-SLK,GRY-STM


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
NEMADJI7     115 - STIN-MN7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.9 163.3 72.8 165.5 C2.PLH10-17MWF


POTLTCH7     115 - CLOQUET7     115 1
THOMSON7     115 - POTLTCH7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 67.0 152.3 69.1 157.1 C2.ARD115MWF


ARROWHD7     115 - HANESRD7     115 1
ARROWHD7     115 - HIBBARD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - MIDWAY 7     115 1
ARROWHD7     115 - COLBYVL7     115 1
ARROWHD7     115 - GRE-4CORNRS7 115 1
ARROWHD7     115 - GRE-BERGNTP7 115 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD2JCT     115 - ARROWHD7     115 2
CLOQUET7     115 - ARROWHD7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD4     230 2
AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 66.7 151.6 67.9 154.3 C2.HIL1TF


HILLTOP7     115 - HIBBARD7     115 1
HILLTOP7     115 - LSPI   7     115 1
HILLTOP7     115 - 15TH AV7     115 1
HILTPJCT     115 - HILLTOP7     115 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
HILTPJCT     115 - HILLTOP4     230 1
HILTPJCT     115 - HILTPTR9    13.8 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 66.6 151.3 67.8 154.1 C2.ARD98LF


98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 66.5 151.1 67.7 153.9 C2.ARD98-99LWF


AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD1JCT     115 - ARROWHD4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 64.4 146.3 65.6 149.0 C2.BBY98LF


BLBY2JCT     115 - BLCKBRY7     115 2
BLBY2JCT     115 - BLBY2TR9    13.8 2
BLBY2JCT     115 - BLCKBRY4     230 2
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 64.4 146.3 65.6 149.0 C2.BBY98-FUT.1LWF


BLBY1JCT     115 - BLBY1TR9    13.8 1
BLBY1JCT     115 - BLCKBRY7     115 1
BLBY1JCT     115 - BLCKBRY4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 62.4 141.7 63.7 144.8 C5.AHD-SLK,HIB-AHD


ARROWHD      345 - ST LAKE      345 1
ARROWHD7     115 - HIBBARD7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 60.1 136.5 62.4 141.8 C2.ARD16LF


ARROWHD7     115 - GRE-BERGNTP7 115 1
COTTNTP7     115 - GRE-BERGNTP7 115 1
GRE-BERGNLK7 115 - GRE-BERGNTP7 115 1
TAFT   7     115 - GRE-BERGNLK7 115 Z
COTTNTP7     115 - GRE-COTTON 7 115 1
16L TAP7     115 - COTTNTP7     115 1
16L TAP7     115 - ETCO   7     115 1
16L TAP7     115 - GRE-PEARY  7 115 1
ETCO   7     115 - FORBES 7     115 1
ETCO   7     115 - ETCO   G    13.8 1
VIRGNIA7     115 - GRE-PEARY  7 115 1
CLOQUET7     115 - ARROWHD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - COLBYVL7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 59.4 135.0 61.7 140.2 C5.ASK-EAU,ASK-RRK


AS KING3     345 - EAU CL 3     345 1
AS KING3     345 - REDROCK3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


608676 HIBBARD7     115 608680 
WNTR ST7     115  1 200 282.2 141.1 295.7 147.9 C5.AHD-SLK,AHD-GRY


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
ARROWHD7     115 - GARY   7     115 1


C


608676 HIBBARD7     115 608680 
WNTR ST7     115  1 200 274.0 137.0 287.5 143.8 C5.AHD-SLK,GRY-STM


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
NEMADJI7     115 - STIN-MN7     115 1


C


615354 GRE-DICKNSN7 115 615548 
GRE-ST BONI7 115  1 137 235.0 171.5 232.5 169.7 C5.DKN-CNC,DKN-PKL.LL


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD TO 
232.0 MW


C


615354 GRE-DICKNSN7 115 615353 
GRE-DICKNSN3 345 615355 GRE-
DICKNSNT12.4 1 478 -788.4 164.9 -788.4 164.9 C5.DKN-CNC,DKN-PKL.LL


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD TO 
232.0 MW


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 33.4 173.7 32.5 169.1 C2.WAK5N28F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
PYNSVIL7     115 - WAKEFLD7     115 1
STCTPW 7     115 - WAKEFLD7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-I94PARK7 115 - GRE-STAUGST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 32.2 167.7 30.9 160.9 C2.INP10WB2F


GRE-I94PARK7 115 - GRE-STAUGST7 115 1
STCLTP 7     115 - GRE-I94PARK7 115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCTPW 7     115 - WAKEFLD7     115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 33.4 174.1 29.3 152.8 C5.ECK-MNN,SHC-CNC#1 A


ELM CRK3     345 - MNTCELO3     345 1
COON CK3     345 - COON CK7     115 - 
CNCTER19    34.5 9
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 30.6 159.6 26.5 138.0 C5.ECK-PKL,SHC-CNC#1


ELM CRK3     345 - PARKERS3     345 1
COON CK3     345 - COON CK7     115 - 
CNCTER19    34.5 9
SHERCO 3     345 - COON CK3     345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 30.3 158.0 26.5 137.8 C2.CNC8M40F


GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - COON CK7     115 - 
CNCTER29    34.5 10
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 30.3 158.0 26.5 137.8 C2.8M40 BKR COON CREEK


SHERCO 3     345 - COON CK3     345 1
GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - COON CK7     115 - 
CNCTER29    34.5 10


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 30.1 156.9 26.3 137.1 C5.CHC-SHC,CNC-BUL-SHC


SHERCO 3     345 - COON CK3     345 1
GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 30.0 156.3 25.7 133.9 C2.DKN62WB1F


GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
MNTCELO7     115 - GRE-LKCONST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 29.0 150.9 24.8 129.2 C2.5M277 BKR ELM CLREE


ELM CRK3     345 - MNTCELO3     345 1
ELM CRK3     345 - PARKERS3     345 1
ELM CRK3     345 - ELMCRK 7     115 - 
ELMCK TR9T 913.8 9
OSSEO  7     115 - WCNRAPD7     115 1
OSSEO  7     115 - GRE-HENEPIN7 115 1
ELMCRK 7     115 - GRE-HENEPIN7 115 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 29.1 151.5 24.8 129.1 C2.DKN62WB2F


GRE-DICKNSN7 115 - GRE-ST BONI7 115 1
GRE-DICKNSN7 115 - GRE-CROWRIV7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
GRE-DICKNSN7 115 - GRE-DICKIN 869.0 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
MNTCELO7     115 - GRE-LKCONST7 115 1


C


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 57.5 77.0 103.3 138.3 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 50.2 67.2 100.5 134.6 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C


620253 PLUMPIP7     115 657713 
TRFALLS7     115  1 71 -112.5 158.5 -109.6 154.3 C2.WG4-56F


PRAIRIE4     230 - WINGER 4     230 1
MAPLE R4     230 - WINGER 4     230 1


C


620253 PLUMPIP7     115 657713 
TRFALLS7     115  1 71 -92.8 130.6 -89.9 126.6 C2.WG4-53F


WINGER 4     230 - WINGER 7     115 - 
WINGER19    13.2 1
WILTON 4     230 - WINGER 4     230 1


C


620253 PLUMPIP7     115 657713 
TRFALLS7     115  1 71 -92.3 130.1 -88.8 125.1 C2.PR4-49F


PRAIRIE4     230 - WINGER 4     230 1
GRNDFKS4     230 - PRAIRIE4     230 1


C


620265 DEVILSE7     115 657720 
SWEETWA7     115  1 78 -130.1 166.8 -119.3 153.0 C2.DO7-1725F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


620265 DEVILSE7     115 657720 
SWEETWA7     115  1 78 -130.1 166.8 -119.3 153.0 C2.DR7-1140F


DRAYTON7     115 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1


C


620265 DEVILSE7     115 657720 
SWEETWA7     115  1 78 -130.1 166.8 -119.3 153.0 C2.DR7-1160F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C


630046 JASPER 8    69.0 630374 
AURORA 8    69.0  1 72 73.4 102.0 117.2 162.8 ITCM-C213-SW


JASPER 5     161 - NEWTON 5     161 1
JASPER 5     161 - NEANKNY5     161 1


C


630046 JASPER 8    69.0 630374 
AURORA 8    69.0  1 72 81.3 113.0 106.1 147.3 ITCM_C2_NEWTON5_1_161


NEWTON 8    69.0 - NEWTON 5     161 1
JASPER 5     161 - NEWTON 5     161 1
REASNOR5     161 - NEWTON 5     161 1


C


630046 JASPER 8    69.0 631107 
JASPER 5     161  1 84 -73.4 87.4 -117.2 139.5 ITCM-C213-SW


JASPER 5     161 - NEWTON 5     161 1
JASPER 5     161 - NEANKNY5     161 1


C


630046 JASPER 8    69.0 631107 
JASPER 5     161  1 84 -81.3 96.8 -106.1 126.3 ITCM_C2_NEWTON5_1_161


NEWTON 8    69.0 - NEWTON 5     161 1
JASPER 5     161 - NEWTON 5     161 1
REASNOR5     161 - NEWTON 5     161 1


C


630139 ADAMS  8    69.0 680409 T 
TAOPI     69.0  1 45 45.2 100.4 58.0 128.9 ITCM-C201-NW


ADAMS_S5     161 - BVR CRK5     161 1
BVR CRK5     161 - HARMONY5     161 1
RICE   5     161 - BVR CRK5     161 1


C


630234 DECORAH8    69.0 680023 
CANOE TP    69.0  1 36 -53.8 149.5 -53.9 149.6 ITCM-C301-NW


G746_TAP     161 - LANSINGW     161 1
GENOA  5     161 - HARMONY5     161 1
BVR CRK5     161 - HARMONY5     161 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


630251 FRDBRGM8    69.0 630252 
TRIPOLI8    69.0  1 36 48.0 133.3 48.0 133.3 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630252 TRIPOLI8    69.0 656069 
READLYN8    69.0  1 36 45.0 125.0 45.0 125.0 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630254 WALNGFD8    69.0 656575 
WLNGFRD8    69.0  1 41 67.0 163.4 58.5 142.7 CIA5WDMM&TC1


CAYLER5      161 - WISDOM5      161 1
BVISTA 5     161 - WISDOM5      161 1
SPENCER5     161 - WISDOM5      161 1
OSGOOD5      161 - WISDOM5      161 1


C


630381 SLAKEN 8    69.0 652586 
CRESTNS8    69.0  1 60 -86.8 144.6 -87.0 145.0 WIA5CS-NBC1


WNTRST 5     161 - CRESTON5     161 1
5MARYVL      161 - CRESTON5     161 1
CRESTON5     161 - CRESTON8    69.0 1


C


630381 SLAKEN 8    69.0 652586 
CRESTNS8    69.0  1 60 -86.8 144.6 -87.0 145.0 ITCM-C304-SW


5MARYVL      161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
CRESTON5     161 - CRESTON8    69.0 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 74.6 93.3 109.4 136.8 ITCM-C301-SW


TOLEDO 7     115 - M-TOWN 7     115 1
M-TOWN 9    34.5 - M-TOWN 7     115 1
M-TOWN 9    34.5 - M-TOWN 7     115 2


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 69.1 86.4 102.2 127.8 ITCM-C202-SW


MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 55.9 69.9 101.7 127.2 ITCM-C207-SW


ABBOTT 5     161 - M-TOWN 5     161 1
M-TOWN 5     161 - LAUREL_5     161 1
ABBOTT 5     161 - TRAER  5     161 1
TRAER  5     161 - DYSART 5     161 1
TRAER  8    69.0 - TRAER  5     161 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 62.7 78.4 101.2 126.5 ITCM_C2_DYSART_1_161


DYSART 5     161 - VINTON 5     161 1
DYSART 5     161 - WASHBRN5     161 1
TRAER  5     161 - DYSART 5     161 1
TRAER  8    69.0 - TRAER  5     161 1
ABBOTT 5     161 - TRAER  5     161 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 62.1 77.6 100.5 125.6 ITCM_C2_DYSART_2_161


DYSART 5     161 - VINTON 5     161 1
DYSART 5     161 - WASHBRN5     161 1
TRAER  5     161 - DYSART 5     161 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 65.4 81.8 100.2 125.2 ITCM_C2_BELLEPLAINE_2_


BL.PLN.7     115 - STON PT7     115 1
BL.PLN.9    34.5 - BL.PLN.7     115 1
TOLEDO 7     115 - BL.PLN.7     115 1
TOLEDO 7     115 - M-TOWN 7     115 1
TOLEDO 9    34.5 - TOLEDO 7     115 2
TOLEDO 9    34.5 - TOLEDO 7     115 1


C


631025 COGGON 7     115 631146 
COFFEY7      115  1 57 -68.8 120.7 -84.7 148.5 ITCM-C107-NE


HAZLTON3     345 - SALEM  3     345 1
HAZL S 5     161 - DUNDEE 5     161 1


C


631110 WAPELLO5     161 631115 
OTTUMWA5     161  2 222 -318.4 143.4 -349.9 157.6 ITCM-C207-SE


WAPELLO5     161 - OTTUMWA5     161 1
OTTUMWA5     161 - OTTUMWA3     345 1


C


631110 WAPELLO5     161 631115 
OTTUMWA5     161  2 222 -274.5 123.6 -311.3 140.2 ITCM_C2_WAPPELLO_3_161


WAPELLO5     161 - OTTUMWA5     161 1
WAPELLO8    69.0 - WAPELLO5     161 1
WAPELLO5     161 - JEFF   5     161 1


C


631110 WAPELLO5     161 631115 
OTTUMWA5     161  2 222 -277.0 124.8 -293.4 132.2 ITCM_C2_WAPPELLO_1_161


WAPELLO5     161 - OTTUMWA5     161 1
WAPELLO8    69.0 - WAPELLO5     161 1
WAPELLO5     161 - APANOSE5     161 1
APANOSE8    69.0 - APANOSE5     161 1


C
640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -273.9 142.6 -288.9 150.5 WNE3GI1196C2


FTTHOMP3     345 - GR ISLD3     345 1
C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -273.1 142.3 -288.2 150.1 WSD3FT3396C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -273.1 142.3 -288.2 150.1 WSD3FT3392C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -279.2 145.4 -285.9 148.9 WSD4FR-SC1C5


FTRANDL4     230 - UTICAJC4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -262.7 136.8 -278.2 144.9 WSD4FT2386C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -258.2 134.5 -269.5 140.3 WIA4SC9182C2


SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - EAGLE  4     230 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC19    13.8 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC29    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC39    13.8 1
TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
RASMUSN4     230 - SIOUXCY4     230 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -253.1 131.8 -264.5 137.7 WIA4SC-SBC1


TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -250.7 130.6 -260.9 135.9 WSD4FR-SC2C5


UTICAJC4     230 - RASMUSN4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -248.4 129.4 -258.6 134.7 WSD4FR-SC3C5


RASMUSN4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -246.3 128.3 -255.6 133.1 WSD4UJ582C2


FTRANDL4     230 - UTICAJC4     230 1
UTICAJC4     230 - RASMUSN4     230 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -154.3 144.2 -158.8 148.4 WSD7GP-M&TC1


GAVINS 7     115 - YANKTON7     115 1
GAVINS 7     115 - YKNTJCT7     115 1
GAVINS 7     115 - GAVINS3G    13.8 1
GAVINS 7     115 - GAVINS2G    13.8 1
GAVINS 7     115 - GAVINS1G    13.8 1
BLMFLD 7     115 - GAVINS 7     115 1
HARTGTN7     115 - GAVINS 7     115 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -154.6 144.4 -156.4 146.2 WSD4FR-SC1C5


FTRANDL4     230 - UTICAJC4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -151.8 141.9 -155.9 145.7 WSD7MS-M&TC1


MISSION7     115 - WITTEN 7     115 1
MISSION7     115 - VETALTP7     115 1
ST.FRANC     115 - MISSION7     115 1
MISSION9    24.9 - MISSION7     115 2
MISSION9    24.9 - MISSION7     115 1
MARTIN 7     115 - VETALTP7     115 1
WITTEN 7     115 - KPS20-WE7    115 1
WITTEN 4     230 - WITTEN 7     115 - 
WITTEN 9    13.8 1
WINNER 7     115 - WITTEN 7     115 1
HARMONY7     115 - ST.FRANC     115 1


C
640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -149.5 139.7 -153.8 143.8 WNE3GI1196C2


FTTHOMP3     345 - GR ISLD3     345 1
C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -149.4 139.6 -153.7 143.6 WSD3FT3396C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -149.4 139.6 -153.7 143.6 WSD3FT3392C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -148.0 138.4 -151.5 141.6 WIA4SC9182C2


SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - EAGLE  4     230 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC19    13.8 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC29    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC39    13.8 1
TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
RASMUSN4     230 - SIOUXCY4     230 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -147.7 138.1 -151.3 141.4 WSD7YJ-M&TC1


GAVINS 7     115 - YKNTJCT7     115 1
TYNDALL7     115 - YKNTJCT7     115 1
UTICAJC7     115 - YKNTJCT7     115 1
TYNDALL8    69.0 - TYNDALL7     115 1
WH SWAN7     115 - TYNDALL7     115 1
WH SWAN7     115 - FTRANDL7     115 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -146.5 137.0 -151.0 141.1 WSD4FT2386C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -146.7 137.1 -150.2 140.4 WIA4SC-SBC1


TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1


C


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC  
13.2 2 125 162.1 129.7 159.5 127.6 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C


652436 FARGO  7     115 652435 
FARGO  4     230 652434 FARGOSVC  
13.2 2 125 -162.0 129.6 -159.4 127.5 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C


652481 MIDLAND7     115 652487 
PHILIP 7     115  1 77 -98.9 128.4 -98.9 128.5 WSD7OA-M&TC1


OAHE   7     115 - ASH TAP      115 1
OAHE   4     230 - OAHE   7     115 - 
OAHE 9      13.8 1
OAHE   7     115 - OAHE  1G    13.8 1
EAGLEBT7     115 - OAHE   7     115 1
IRVSIMM7     115 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 2
ASH TAP      115 - ASH ST 7     115 1
PIERRE 7     115 - ASH TAP      115 1


C


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652273 FTTHMP19  
13.8 1 313 -390.9 124.9 -418.4 133.7 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652274 FTTHMP29  
13.8 1 313 -391.0 124.9 -418.5 133.7 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652273 FTTHMP19  
13.8 1 313 391.0 124.9 418.5 133.7 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652274 FTTHMP29  
13.8 1 313 391.1 125.0 418.6 133.7 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
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Loading 
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Loading 
(MW)


Loading 
(%)


657709 LANGDON7     115 657720 
SWEETWA7     115  1 81 131.4 162.3 120.6 148.9 C2.DO7-1725F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C


657709 LANGDON7     115 657720 
SWEETWA7     115  1 81 131.4 162.3 120.6 148.9 C2.DR7-1140F


DRAYTON7     115 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1


C


657709 LANGDON7     115 657720 
SWEETWA7     115  1 81 131.4 162.3 120.6 148.9 C2.DR7-1160F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C


660000 ABDNJCT7     115 661027 
ELLENDL7     115  1 128 -188.4 147.2 -176.5 137.9 C2.FO4-2515F


BROWNSV4     230 - HANKSON4     230 1
BROWNSV9    41.6 - BROWNSV4     230 1
BIGSTON4     230 - BROWNSV4     230 1
OAKES  4     230 - FORMAN 4     230 1
OAKES  4     230 - ELLENDL4     230 1
OAKES  9    41.6 - OAKES  4     230 1
OAKES  9    41.6 - OAKES  4     230 2
EDGE SS9    41.6 - OAKES  9    41.6 1
HANKSON4     230 - FORMAN 4     230 1
SET BUS BIGSTN1G    24.0 620315 
GENERATION TO 261.0 MW


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


660000 ABDNJCT7     115 661027 
ELLENDL7     115  1 128 -187.0 146.1 -175.1 136.8 C2.FO4-2525F


HANKSON9    41.6 - HANKSON4     230 2
HANKSON9    41.6 - HANKSON4     230 1
OAKES  4     230 - FORMAN 4     230 1
OAKES  4     230 - ELLENDL4     230 1
OAKES  9    41.6 - OAKES  4     230 1
OAKES  9    41.6 - OAKES  4     230 2
EDGE SS9    41.6 - OAKES  9    41.6 1
HANKSON4     230 - WAHPETN4     230 1
HANKSON4     230 - FORMAN 4     230 1
BROWNSV4     230 - HANKSON4     230 1


C


660000 ABDNJCT7     115 661027 
ELLENDL7     115  1 128 -179.6 140.3 -168.5 131.6 C2.ELN4-5150


ELLENDL4     230 - TTNKPOI4     230 1
OAKES  4     230 - ELLENDL4     230 1


C


669010 MC.PHIL8    63.5 669014 
BOYD10 8    63.5  1 65.8 84.4 128.3 84.4 128.3 MH-016


ROSSER 4     230 - RIDGEWY4     230 1
RIDGEWY4     230 - RIDGEWY8    63.5 1
RIDGEWY4     230 - RIDGEWY8    63.5 2


C


669019 ROVER  8    63.5 669037 
RIDGEWY8    63.5  1 79.2 99.9 126.1 99.9 126.2 MH-016


ROSSER 4     230 - RIDGEWY4     230 1
RIDGEWY4     230 - RIDGEWY8    63.5 1
RIDGEWY4     230 - RIDGEWY8    63.5 2


C


680027 CLDNIA 8    69.0 680091 
CLDNA SS    69.0  1 51.7 62.1 120.1 74.6 144.2 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680027 CLDNIA 8    69.0 680091 
CLDNA SS    69.0  1 51.7 62.1 120.1 74.6 144.2 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680027 CLDNIA 8    69.0 680091 
CLDNA SS    69.0  1 51.7 62.5 121.0 71.7 138.7 ITCM-C301-NW


G746_TAP     161 - LANSINGW     161 1
GENOA  5     161 - HARMONY5     161 1
BVR CRK5     161 - HARMONY5     161 1


C


680027 CLDNIA 8    69.0 680091 
CLDNA SS    69.0  1 51.7 54.4 105.1 68.8 133.0 C5.GNO-HRM,GNO-LAN


GENOA  5     161 - HARMONY5     161 1
LANSINGW     161 - GENOA  5     161 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -44.5 178.1 -51.6 206.2 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -44.5 178.1 -51.6 206.2 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -33.8 135.2 -39.8 159.1 ITCM-C301-NW


G746_TAP     161 - LANSINGW     161 1
GENOA  5     161 - HARMONY5     161 1
BVR CRK5     161 - HARMONY5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -28.6 114.5 -38.3 153.1 C5.GNO-HRM,GNO-LAN


GENOA  5     161 - HARMONY5     161 1
LANSINGW     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 42.5 170.1 49.6 198.2 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 42.5 170.1 49.6 198.2 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 31.8 127.2 37.8 151.1 ITCM-C301-NW


G746_TAP     161 - LANSINGW     161 1
GENOA  5     161 - HARMONY5     161 1
BVR CRK5     161 - HARMONY5     161 1


C


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 26.6 106.5 36.3 145.1 C5.GNO-HRM,GNO-LAN


GENOA  5     161 - HARMONY5     161 1
LANSINGW     161 - GENOA  5     161 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 39.5 158.0 44.1 176.3 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 32.5 129.8 37.5 150.2 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 32.5 129.8 37.5 150.1 c1c2:arp345-rockyrn1+a


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 31.6 126.5 36.8 147.2 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 30.1 120.5 35.1 140.5 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 30.2 121.0 34.2 136.9 C2.5E51 HYD


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
HYDROLN7     115 - HYDROLANE8  69.0 5


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 30.0 119.9 33.9 135.5 C2.5E56 TCN


T-CRNRS7     115 - TCORNERSCAP7 115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 30.6 122.4 33.6 134.4 C2.5E50 HYD


HYDROLN7     115 - JIMFLS 7     115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 28.3 113.3 33.3 133.3 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 28.3 113.3 33.3 133.2 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


680244 GILMAN      69.0 680245 
HOLCOMBE    69.0  1 25 -31.1 124.3 -32.4 129.7 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -38.7 154.8 -43.3 173.2 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -31.8 127.0 -36.8 147.1 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -31.7 126.6 -36.7 146.9 c1c2:arp345-rockyrn1+a


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -30.8 123.3 -36.0 144.0 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -29.3 117.3 -34.3 137.3 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -29.5 118.2 -33.5 133.8 C2.5E51 HYD


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
HYDROLN7     115 - HYDROLANE8  69.0 5


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -29.2 116.7 -33.1 132.3 C2.5E56 TCN


T-CRNRS7     115 - TCORNERSCAP7 115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -29.8 119.2 -32.8 131.2 C2.5E50 HYD


HYDROLN7     115 - JIMFLS 7     115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -27.5 110.1 -32.5 130.2 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -27.5 110.1 -32.5 130.1 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -47.2 115.1 -53.9 131.4 C9_SAR_138


SAR 69      69.0 - SAR 138      138 2
SAR 69      69.0 - SAR 138      138 3
SAR 138      138 - SARATOGA     115 1
HOLYWOOD     138 - SAR 138      138 1
ACEC BADGERW 138 - SAR 138      138 1
HOLYWOOD     138 - POE 138      138 1
ACEC BADGERW 138 - PETENWEL     138 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -47.4 115.6 -51.7 126.2 c1c2:wernerw-hiway221+


WERNER W     345 - HIWAY 22     345 1
WERNER W     345 - ROCKY RN     345 1


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 50.6 194.6 50.6 194.7 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 48.3 185.8 48.3 185.9 C9_CAN_138f


CANAL_138    138 - EAST KRK     138 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - CANAL_138    138 2
CANAL_138    138 - DUNN ROA     138 1
ROSIERE-1   24.9 - ROSIERE      138 1
DYCK 138     138 - ROSIERE      138 1
SAWYER      69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
BEARDSLE    69.0 - EAST KRK    69.0 1
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU MICH ST 69.0 - DUNN ROA    69.0 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698573 BRUSBAY     69.0 698575 
SAWYER      69.0  1 37 46.9 126.8 46.9 126.6 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 101.3 129.9 129.1 165.5 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 101.0 129.5 127.2 163.1 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 100.9 129.3 127.1 163.0 c1c2:arp345-rockyrn1+a


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 95.8 122.9 123.8 158.7 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 93.5 119.9 121.3 155.6 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 93.5 119.9 121.3 155.5 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 93.5 119.9 121.3 155.5 C2.6E5 ECL AS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
AS KING3     345 - EAU CL 3     345 1
EAU CLA5     161 - EAUCLAI8    69.0 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 92.4 118.5 120.4 154.4 C2.8P6 BKR KING


AS KING3     345 - CHIS CO3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 91.8 117.7 119.8 153.6 C5.ASK-EAU,ASK-RRK


AS KING3     345 - EAU CL 3     345 1
AS KING3     345 - REDROCK3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -104.6 134.1 -132.4 169.8 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -104.3 133.7 -130.5 167.3 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -104.3 133.7 -130.5 167.3 c1c2:arp345-rockyrn1+a


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -99.1 127.1 -127.1 163.0 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -96.9 124.2 -124.7 159.8 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -96.8 124.1 -124.6 159.8 C2.6E5 ECL AS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
AS KING3     345 - EAU CL 3     345 1
EAU CLA5     161 - EAUCLAI8    69.0 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -96.8 124.1 -124.6 159.7 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -95.7 122.7 -123.7 158.7 C2.8P6 BKR KING


AS KING3     345 - CHIS CO3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -95.1 121.9 -123.1 157.8 C5.ASK-EAU,ASK-RRK


AS KING3     345 - EAU CL 3     345 1
AS KING3     345 - REDROCK3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.2 159.8 -166.2 159.8 ATC_C1_NAT1


EMPIRE1      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.2 159.8 -166.2 159.8 C9_NAT_138


BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
EMPIRE1      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - PRESQ IS     138 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -1065.6 138.2 -1215.6 157.7 ATC_C5_HW22L31_U-12


HIWAY 22     345 - GARDR PK     345 1
KELLY        115 - WHITCOMB     115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -1056.6 137.0 -1207.8 156.6 ATC_C5_HW22L31_J-36


HIWAY 22     345 - GARDR PK     345 1
BELL PLN     115 - BDGR 115     115 1
BELL PLN     115 - CAROLINE     115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -1045.0 135.5 -1194.0 154.9 ATC_C5_HW22L31_U-13


HIWAY 22     345 - GARDR PK     345 1
WHITCOMB     115 - CAROLINE     115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -1014.4 131.6 -1159.7 150.4 c1c2:hiway22-gardrpk1+


HIWAY 22     345 - GARDR PK     345 1
GARDR PK     115 - GARDR PK     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -1014.4 131.6 -1159.7 150.4 c1c2:hiway22-gardrpk1+


HIWAY 22     345 - GARDR PK     345 1
GARDR PK     115 - GARDR PK     345 2


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -1008.8 130.8 -1153.6 149.6 ATC_C5_HW22L31_U-101


HIWAY 22     345 - GARDR PK     345 1
GARDR PK     115 - HILLTP       115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -958.1 124.3 -1100.3 142.7 c1c2:wernerw-hiway221+


WERNER W     345 - HIWAY 22     345 1
MORGAN       345 - HIWAY 22     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -958.4 124.3 -1100.6 142.7 c1c2:hiway22-gardrpk1+


HIWAY 22     345 - GARDR PK     345 1
MORGAN       345 - HIWAY 22     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -958.3 124.3 -1100.5 142.7 c1c2:hiway22-gardrpk1+


HIWAY 22     345 - GARDR PK     345 1
WERNER W     345 - HIWAY 22     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 771 -871.8 113.1 -1000.0 129.7 c1c2:stlake-gardrpk1+h


ST LAKE      345 - GARDR PK     345 1
HIWAY 22     345 - GARDR PK     345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698929 WERNER W     138 699577 
WERNER       138  1 335 373.3 111.4 438.1 130.8 c1c2:wernerw-napplet1+


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - HIWAY 22     345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 378.9 113.1 437.4 130.6 C9_NAP_345


N APP 5      138 - N APPLETON   345 1
N APPLETON   345 - N APP 4      138 1
N APPLETON   345 - NAP3 NEU     345 1
WERNER W     345 - N APPLETON   345 1
N APPLETON   345 - KEWAUNEE     345 1
N APPLETON   345 - FTZGERLD     345 1
N APPLETON   345 - FOXRIVER     345 1
NAP         34.5 - NAP3 NEU     345 1
N APP 6      138 - NAP3 NEU     345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 374.8 111.9 437.3 130.5 c1c2:napplet-foxriver1


N APPLETON   345 - FOXRIVER     345 1
WERNER W     345 - N APPLETON   345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 373.2 111.4 436.1 130.2 c1c2:napplet-nap3neu1+


N APPLETON   345 - NAP3 NEU     345 1
WERNER W     345 - N APPLETON   345 1


C


699003 LAND O L    69.0 699005 
CON         69.0  1 35 -44.0 125.7 -44.5 127.0 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


699033 DAR 138      138 699036 
NOM 138      138  1 120 145.8 121.5 163.8 136.5 c1c2:pad345-roe3451+pa


PAD 345      345 - ROE 345      345 1
PAD 345      345 - PAD 138      138 1


C


699033 DAR 138      138 699036 
NOM 138      138  1 120 145.3 121.1 163.7 136.4 c1c2:pad138-townline1+


PAD 138      138 - TOWNLINE     138 1
PAD 345      345 - PAD 138      138 1


C


699033 DAR 138      138 699036 
NOM 138      138  1 120 128.7 107.3 150.1 125.1 C9_SPG_138e


SPG 69      69.0 - SPG 138      138 1
SPG 138      138 - TRO 138      138 1
SPG 138      138 - WYV 138      138 1
EEN 138      138 - WYV 138      138 1
TRO 138      138 - KIR 138      138 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 180.0 117.7 207.9 135.9 c1c2:wernerw-hiway221+


WERNER W     345 - HIWAY 22     345 1
WERNER W     345 - ROCKY RN     345 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 171.8 112.3 199.8 130.6 c1c2:wernerw-rockyrn1+


WERNER W     345 - ROCKY RN     345 1
ARP 345      345 - ROCKY RN     345 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 171.7 112.2 198.7 129.9 c1c2:wernerw-napplet1+


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - WERNER W     138 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 165.3 108.0 191.7 125.3 c1c2:wernerw-napplet1+


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - ROCKY RN     345 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699244 ARP 345      345 699245 
ARP 138      138  1 381 420.5 110.4 480.5 126.1 c1c2:arp345-rockyrn1+g


ARP 345      345 - ROCKY RN     345 1
GARDR PK     345 - ROCKY RN     345 1


C


699258 AUBURN       138 699261 
BARTON       138  1 175 210.1 120.0 222.0 126.8 ATC_C5_796L41_W-1


SFL 345      345 - EDG 345      345 1
EDG 345      345 - CEDRSAUK     345 1


C


699258 AUBURN       138 699261 
BARTON       138  1 175 210.1 120.0 222.0 126.8 c1c2:edg345-cedrsauk1+


EDG 345      345 - CEDRSAUK     345 1
SFL 345      345 - EDG 345      345 1


C


699258 AUBURN       138 699269 
BUTTRNT5     138  1 175 -227.7 130.1 -239.6 136.9 ATC_C5_796L41_W-1


SFL 345      345 - EDG 345      345 1
EDG 345      345 - CEDRSAUK     345 1


C


699258 AUBURN       138 699269 
BUTTRNT5     138  1 175 -227.7 130.1 -239.6 136.9 c1c2:edg345-cedrsauk1+


EDG 345      345 - CEDRSAUK     345 1
SFL 345      345 - EDG 345      345 1


C


699258 AUBURN       138 699269 
BUTTRNT5     138  1 175 -217.2 124.1 -230.7 131.8 ATC_C5_796L41_8222


EDG 345      345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699258 AUBURN       138 699269 
BUTTRNT5     138  1 175 -216.6 123.7 -228.6 130.6 c1c2:edg345-cedrsauk1+


EDG 345      345 - CEDRSAUK     345 1
CEDRSK 3     138 - CEDRSAUK     345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -130.1 164.6 -141.1 178.6 ATC_C5_111_971K51


PT BCH1      345 - SEC          345 1
HOWRD GR     138 - FOREST J     138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -129.1 163.4 -140.1 177.4 ATC_C5_111_HOLG21


PM4 138      138 - HOWRD GR     138 1
PM4 138      138 - HOLLND       138 1
PT BCH1      345 - SEC          345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -128.6 162.7 -139.6 176.7 ATC_C5_L-SEC31_HOLG21


GRANVL2      345 - SEC          345 1
PM4 138      138 - HOLLND       138 1
PM4 138      138 - HOWRD GR     138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -120.0 151.9 -130.1 164.7 ATC_C2_SAU2


CEDRSK 2     138 - SAUKV6       138 Z
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CDRSK8      24.9 - CEDRSK 2     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CEDRSK 3     138 - SAUKVL4      138 Z


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -117.6 148.9 -128.2 162.3 ATC_C5_796L41_8222


EDG 345      345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -117.1 148.3 -127.4 161.2 ATC_C5_L-SEC31_8231


GRANVL2      345 - SEC          345 1
BARTON       138 - CEDRSK 3     138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -116.5 147.5 -126.6 160.3 ATC_C2_SEC2e


PT BCH1      345 - SEC          345 1
SEC          345 - SEC CT1     18.0 1
SEC          345 - SEC CT2     18.0 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -116.1 147.0 -126.2 159.7 ATC_C2_SEC1e


GRANVL2      345 - SEC          345 1
SEC          345 - SEC CT1     18.0 1
SEC          345 - SEC CT2     18.0 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -113.4 143.5 -123.8 156.7 ATC_C5_L-CYP31_2661


CYPRESS      345 - ARCADN3      345 1
BARK RVR     138 - GERMNTN      138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -112.9 142.9 -123.1 155.9 ATC_C2_ADN3e


ARCADN2      345 - ARCADN1      345 Z
ARCADN2      345 - ARCADN5      138 - 
ARCADN2     24.9 1
ARCADN2      345 - ELM ROAD     345 1
ARCADN2      345 - ARCADN3      345 Z
ZION ;0B     345 - ARCADN3      345 1
ARCADN3      345 - ARCADN6      138 - 
ARCADN3     24.9 1
CYPRESS      345 - ARCADN3      345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 116.1 128.9 127.1 141.3 ATC_C5_111_971K51


PT BCH1      345 - SEC          345 1
HOWRD GR     138 - FOREST J     138 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 115.2 127.9 126.2 140.2 ATC_C5_111_HOLG21


PM4 138      138 - HOWRD GR     138 1
PM4 138      138 - HOLLND       138 1
PT BCH1      345 - SEC          345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 114.7 127.4 125.7 139.6 ATC_C5_L-SEC31_HOLG21


GRANVL2      345 - SEC          345 1
PM4 138      138 - HOLLND       138 1
PM4 138      138 - HOWRD GR     138 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 106.1 117.9 116.2 129.1 ATC_C2_SAU2


CEDRSK 2     138 - SAUKV6       138 Z
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CDRSK8      24.9 - CEDRSK 2     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CEDRSK 3     138 - SAUKVL4      138 Z


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 103.6 115.1 114.2 126.9 ATC_C5_796L41_8222


EDG 345      345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 103.1 114.6 113.4 126.0 ATC_C5_L-SEC31_8231


GRANVL2      345 - SEC          345 1
BARTON       138 - CEDRSK 3     138 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 102.6 114.0 112.7 125.2 ATC_C2_SEC2e


PT BCH1      345 - SEC          345 1
SEC          345 - SEC CT1     18.0 1
SEC          345 - SEC CT2     18.0 1


C


699341 MEYER RD     138 699353 
LYNDON9      138  1 139 167.0 120.1 177.6 127.7 ATC_C5_111_971K51


PT BCH1      345 - SEC          345 1
HOWRD GR     138 - FOREST J     138 1


C


699341 MEYER RD     138 699353 
LYNDON9      138  1 139 165.9 119.3 176.5 127.0 ATC_C5_111_HOLG21


PM4 138      138 - HOWRD GR     138 1
PM4 138      138 - HOLLND       138 1
PT BCH1      345 - SEC          345 1


C


699341 MEYER RD     138 699353 
LYNDON9      138  1 139 165.3 118.9 175.9 126.6 ATC_C5_L-SEC31_HOLG21


GRANVL2      345 - SEC          345 1
PM4 138      138 - HOLLND       138 1
PM4 138      138 - HOWRD GR     138 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -179.7 129.3 -190.3 136.9 ATC_C5_111_971K51


PT BCH1      345 - SEC          345 1
HOWRD GR     138 - FOREST J     138 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -178.7 128.5 -189.3 136.2 ATC_C5_111_HOLG21


PM4 138      138 - HOWRD GR     138 1
PM4 138      138 - HOLLND       138 1
PT BCH1      345 - SEC          345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -178.1 128.1 -188.7 135.8 ATC_C5_L-SEC31_HOLG21


GRANVL2      345 - SEC          345 1
PM4 138      138 - HOLLND       138 1
PM4 138      138 - HOWRD GR     138 1


C







Table F-5: 2015 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -165.9 119.4 -176.0 126.6 ATC_C5_796L41_8222


EDG 345      345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -165.8 119.3 -175.6 126.3 ATC_C5_L-SEC31_8231


GRANVL2      345 - SEC          345 1
BARTON       138 - CEDRSK 3     138 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -165.2 118.9 -174.8 125.7 ATC_C2_SEC2e


PT BCH1      345 - SEC          345 1
SEC          345 - SEC CT1     18.0 1
SEC          345 - SEC CT2     18.0 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -164.7 118.5 -174.3 125.4 ATC_C2_SEC1e


GRANVL2      345 - SEC          345 1
SEC          345 - SEC CT1     18.0 1
SEC          345 - SEC CT2     18.0 1


C


699569 PLAINS       138 699581 
ARNOLD       138  1 173 231.0 133.5 239.4 138.4 C9_PRI_138


BIGBAY       138 - PRESQ IS     138 1
EMPIRE6      138 - PRESQ IS     138 1
TILDEN4      138 - PRESQ IS     138 1
NORTH LK     138 - PRESQ IS     138 1
FREEMAN      138 - PRESQ IS     138 1
PERCH LK     138 - PRESQ IS     138 1
PRESQ IS     138 - DEAD RVR     138 1
PRESQ IS    69.0 - PRESQ IS     138 1
BIGBAY       138 - NATIONAL     138 1


C


699572 BDGR 138     138 699637 
BDGR 115     115  1 143 -169.3 118.4 -184.2 128.8 c1c2:gardrpk-rockyrn1+


GARDR PK     345 - ROCKY RN     345 1
HIWAY 22     345 - GARDR PK     345 1


C


615353 GRE-DICKNSN3 345 615354 
GRE-DICKNSN7 115 615355 GRE-
DICKNSNT12.4 1 478 -788.6 165.0 -788.6 165.0 C5.DKN-CNC,DKN-PKL.LL


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD TO 
232.0 MW


C







343006 2GRINDSTN   69.0 343010 
2HINKSON    69.0  1 107 134.0 125.2 133.9 125.2 PERCHE610


5HUNTSDL     161 - 5PERCHE      161 1
5PERCHE      161 - 2PERCHE     69.0 1
5PERCHE      161 - 2PERCHE2    69.0 2


C


344949 4LEMT   2    138 345124 
4MER  2&3    138  1 281 -425.6 151.5 -423.0 150.5 MER BUS3


4MER  2&3    138 - 4SANDY CK    138 1
4BAUMGT 1    138 - 4MER  2&3    138 1
4MER  2&3    138 - 4ARNOLD 2    138 1
4MER  2&3    138 - 4RUDR 2 TP   138 1


C


347830 7NEWTON      345 347831 
4NEWTON      138  2 450 645.0 143.3 647.6 143.9 NWTY-3497


7CASEY       345 - 7NEWTON      345 1
7NEWTON      345 - 4NEWTON      138 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 150.4 169.6 153.0 172.5 C2.5M171 BKR WIL


BLK DG27     115 - WILSON 7     115 2
WILSON 7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 140.7 158.6 142.9 161.1 C5.BDS-EDA,EDA-EDP


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
EDINA  7     115 - NINE MI7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 140.7 158.6 142.9 161.1 XEL_C5_BDS-EDA_EDA-EDP_11


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
EDINA  7     115 - NINE MI7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 132.2 149.0 134.3 151.4 C2.5M238 BKR NMC BS


EDINA  7     115 - NINE MI7     115 1
BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 131.3 148.0 133.4 150.4 C2.5M173 BKR WILSON


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 130.2 146.7 130.8 147.4 C2.5M219 BKR SCO BS


HYLNDLK7     115 - DEANLAK7     115 1
SCOTTCO7     115 - DEANLAK7     115 1
BLUE LK7     115 - HYLNDLK7     115 1
SHAKOPE7     115 - SCOTTCO7     115 1
SHAKOPE7     115 - GRE-EAGLECK7 115 1
SAVAGE 7     115 - GRE-EAGLECK7 115 1
BLK DOG7     115 - SAVAGE 7     115 1
SCOTTCO7     115 - SCOTTCO8    69.0 1


C


Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -47.7 156.3 -47.0 154.3 C2.5R39BFT


BAYFRNT7     115 - GINGLES7     115 1
BAYFRNT7     115 - PILSEN7      115 1
BAYFRNT7     115 - BAYFRT88    88.0 7
INOPUMP7     115 - PILSEN7      115 1
INOPUMP7     115 - IRONRIV7     115 1
IRONRIV7     115 - DAHLBRG7     115 1
IRONRIV7     115 - IRON RIV    34.5 1
DAHLBRG7     115 - STIN-WI7     115 1


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -47.7 156.3 -47.0 154.3 C2.5R40BFT


BAYFRNT7     115 - GINGLES7     115 1
BAYFRNT7     115 - PILSEN7      115 1
BAYFRNT7     115 - BAYFRT88    88.0 7


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -40.4 132.4 -40.4 132.3 C2.5R29 IRW


IRONWD 7     115 - HURLEY 7     115 1
IRONWD 7     115 - PARKFLS7     115 1
IRONWD 7     115 - IRONWD 9    34.5 5
IRONWD 7     115 - IRONWD 9    34.5 2
HURLEY 7     115 - GINGLES7     115 1


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -40.4 132.4 -40.4 132.3 C2.5R30 IRW


IRONWD 7     115 - HURLEY 7     115 1
IRONWD 7     115 - PARKFLS7     115 1
IRONWD 7     115 - IRONWD 9    34.5 5
IRONWD 7     115 - IRONWD 9    34.5 2


C


605108 DGLAS C8    69.0 605109 
OSAKIS 8    69.0  1 38 50.4 132.7 47.5 125.0 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - PAYNES 8    69.0 2
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C


605568 BUGLELK8    69.0 680166 
INDEPNDN    69.0  1 27.5 -33.8 122.9 -34.5 125.5 C2.6L22 TRM


TREMVAL5     161 - TREMVAL8    69.0 1
TREMVAL5     161 - ALMA   5     161 1


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 242.4 202.0 239.3 199.4 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 233.6 194.6 230.5 192.1 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
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(MW)


Pre 
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Post 
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(MW)


Post 
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608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 233.6 194.6 230.5 192.1 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 190.7 158.9 187.6 156.3 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 190.6 158.8 187.5 156.2 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -242.4 202.0 -239.3 199.4 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -233.6 194.6 -230.5 192.1 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
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(%)


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -233.6 194.6 -230.5 192.1 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -190.7 158.9 -187.6 156.3 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -190.6 158.8 -187.5 156.2 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 84.6 192.2 85.8 195.0 C2.ARD115MWF


ARROWHD7     115 - HANESRD7     115 1
ARROWHD7     115 - HIBBARD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - MIDWAY 7     115 1
ARROWHD7     115 - COLBYVL7     115 1
ARROWHD7     115 - GRE-4CORNRS7 115 1
ARROWHD7     115 - GRE-BERGNTP7 115 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD2JCT     115 - ARROWHD7     115 2
CLOQUET7     115 - ARROWHD7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD4     230 2
AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD4     230 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case
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(MW)


Pre 
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Post 
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(MW)


Post 
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608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 75.9 172.6 77.2 175.5 C2.ARD16LF


ARROWHD7     115 - GRE-BERGNTP7 115 1
COTTNTP7     115 - GRE-BERGNTP7 115 1
GRE-BERGNLK7 115 - GRE-BERGNTP7 115 1
TAFT   7     115 - GRE-BERGNLK7 115 Z
COTTNTP7     115 - GRE-COTTON 7 115 1
16L TAP7     115 - COTTNTP7     115 1
16L TAP7     115 - ETCO   7     115 1
16L TAP7     115 - GRE-PEARY  7 115 1
ETCO   7     115 - FORBES 7     115 1
ETCO   7     115 - ETCO   G    13.8 1
VIRGNIA7     115 - GRE-PEARY  7 115 1
CLOQUET7     115 - ARROWHD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - COLBYVL7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 74.1 168.3 74.8 170.1 C2.ARD98LF


98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 74.1 168.3 74.8 170.0 C2.ARD98-99LWF


AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD1JCT     115 - ARROWHD4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 74.0 168.1 74.7 169.8 C2.HIL1TF


HILLTOP7     115 - HIBBARD7     115 1
HILLTOP7     115 - LSPI   7     115 1
HILLTOP7     115 - 15TH AV7     115 1
HILTPJCT     115 - HILLTOP7     115 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
HILTPJCT     115 - HILLTOP4     230 1
HILTPJCT     115 - HILTPTR9    13.8 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.6 162.8 72.4 164.5 C2.BBY98LF


BLBY2JCT     115 - BLBY2TR9    13.8 2
BLBY2JCT     115 - BLCKBRY7     115 2
BLBY2JCT     115 - BLCKBRY4     230 2
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.6 162.8 72.4 164.5 C2.BBY98-FUT.1LWF


BLBY1JCT     115 - BLBY1TR9    13.8 1
BLBY1JCT     115 - BLCKBRY7     115 1
BLBY1JCT     115 - BLCKBRY4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 69.4 157.6 70.1 159.2 C1.CLQ 115 BUS


CLOQUET7     115 - BURNETT7     115 1
CLOQUET7     115 - ARROWHD7     115 1
POTLTCH7     115 - CLOQUET7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 66.7 151.6 67.5 153.4 C5.AHD-SLK,HIB-AHD


ARROWHD      345 - ST LAKE      345 1
ARROWHD7     115 - HIBBARD7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 65.8 149.5 66.3 150.6 C2.PLH10-17MWF


POTLTCH7     115 - CLOQUET7     115 1
THOMSON7     115 - POTLTCH7     115 1


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -227.0 184.5 -223.9 182.1 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -218.3 177.5 -215.2 175.0 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -218.3 177.5 -215.2 175.0 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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Post 
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608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -175.4 142.6 -172.3 140.0 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -175.2 142.4 -172.1 139.9 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608689 FRNCHRV7     115 616677 
GRE-CLVRVLY7 115  1 158 -230.1 145.6 -227.0 143.7 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608689 FRNCHRV7     115 616677 
GRE-CLVRVLY7 115  1 158 -221.3 140.0 -218.2 138.1 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608689 FRNCHRV7     115 616677 
GRE-CLVRVLY7 115  1 158 -221.3 140.0 -218.2 138.1 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608690 TWO HBR7     115 616677 
GRE-CLVRVLY7 115  1 158 232.2 146.9 229.1 145.0 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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608690 TWO HBR7     115 616677 
GRE-CLVRVLY7 115  1 158 223.4 141.4 220.3 139.4 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608690 TWO HBR7     115 616677 
GRE-CLVRVLY7 115  1 158 223.4 141.4 220.3 139.4 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -256.9 208.8 -253.8 206.4 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -248.2 201.8 -245.1 199.3 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -248.2 201.8 -245.1 199.3 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)
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Contingency Label Contingency Type


Post 
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(MW)


Post 
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(%)


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -205.2 166.8 -202.1 164.3 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -205.1 166.7 -202.0 164.2 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 247.7 201.4 244.6 198.9 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 238.9 194.2 235.8 191.7 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 238.9 194.2 235.8 191.7 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 196.0 159.3 192.9 156.8 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 195.9 159.2 192.8 156.7 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608696 TAC HBR6     138 608698 
HOYT LK6     138  1 89 127.9 143.7 126.4 142.0 C2.SIL42LF


SLVRBYH7     115 - SLVRBAY7     115 1
SLVRBYH7     115 - GRE-WALDO  7 115 1
TWOHBRSS     115 - GRE-WALDO  7 115 1
SLVRBAY7     115 - NSM 3A G    13.8 1


C


608696 TAC HBR6     138 608698 
HOYT LK6     138  1 89 115.5 129.8 114.0 128.1 C2.COL42L


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1
FRNCHRV7     115 - GRE-CLVRVLY7 115 1
TWO HBR7     115 - GRE-CLVRVLY7 115 1


C


608696 TAC HBR6     138 608698 
HOYT LK6     138  1 89 112.9 126.9 111.4 125.2 C1.COL 115 BUS


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 129.0 145.0 127.5 143.2 C2.SIL42LF


SLVRBYH7     115 - SLVRBAY7     115 1
SLVRBYH7     115 - GRE-WALDO  7 115 1
TWOHBRSS     115 - GRE-WALDO  7 115 1
SLVRBAY7     115 - NSM 3A G    13.8 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 116.6 131.0 115.1 129.3 C2.COL42L


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1
FRNCHRV7     115 - GRE-CLVRVLY7 115 1
TWO HBR7     115 - GRE-CLVRVLY7 115 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 114.0 128.1 112.5 126.4 C1.COL 115 BUS


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 112.7 126.6 111.8 125.6 C2.TCH42WB1F


GRE-TAC HAR869.0 - TAC HBR7     115 - 
GRE-TAC HART12.8 1
TACHBJCT     115 - TAC HBR7     115 1
FINLND_7     115 - TAC HBR7     115 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 112.7 126.6 111.8 125.6 C1.TCH 115 BUS


GRE-TAC HAR869.0 - TAC HBR7     115 - 
GRE-TAC HART12.8 1
TACHBJCT     115 - TAC HBR7     115 1
FINLND_7     115 - TAC HBR7     115 1
TACHBJCT     115 - TACHBTR9    13.8 1
TACHBJCT     115 - TAC HBR6     138 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 112.7 126.6 111.8 125.6 C2.TCH128LF


GRE-TAC HAR869.0 - TAC HBR7     115 - 
GRE-TAC HART12.8 1
TACHBJCT     115 - TAC HBR7     115 1
FINLND_7     115 - TAC HBR7     115 1
TACHBJCT     115 - TACHBTR9    13.8 1
TACHBJCT     115 - TAC HBR6     138 1
FINLND_7     115 - GRE-FINLAND7 115 1
SLVRBAY7     115 - FINLND_7     115 1


C


608698 HOYT LK6     138 608699 
DUNKARD6     138  1 89 -120.2 135.1 -118.7 133.4 C2.SIL42LF


SLVRBYH7     115 - SLVRBAY7     115 1
SLVRBYH7     115 - GRE-WALDO  7 115 1
TWOHBRSS     115 - GRE-WALDO  7 115 1
SLVRBAY7     115 - NSM 3A G    13.8 1


C


615354 GRE-DICKNSN7 115 615548 
GRE-ST BONI7 115  1 137 227.7 166.2 227.6 166.2 C5.DKN-CNC,DKN-PKL.LL


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD TO 
232.0 MW


C


615354 GRE-DICKNSN7 115 615353 
GRE-DICKNSN3 345 615355 GRE-
DICKNSNT12.4 1 478 -819.3 171.4 -819.3 171.4 C5.DKN-CNC,DKN-PKL.LL


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD TO 
232.0 MW


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 41.7 216.9 41.5 216.3 C2.WAK5N28F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
PYNSVIL7     115 - WAKEFLD7     115 1
STCTPW 7     115 - WAKEFLD7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-I94PARK7 115 - GRE-STAUGST7 115 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)
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Study Case


Contingency Label Contingency Type
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615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 41.6 216.5 41.3 215.0 C2.INP10WB2F


GRE-I94PARK7 115 - GRE-STAUGST7 115 1
STCLTP 7     115 - GRE-I94PARK7 115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCTPW 7     115 - WAKEFLD7     115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.6 211.5 39.7 206.7 C5.ECK-MNN,SHC-CNC#1 AS


ELM CRK3     345 - MNTCELO3     345 1
COON CK3     345 - COON CK7     115 - 
CNCTER19    34.5 9
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.1 208.7 38.4 200.0 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - PAYNES 8    69.0 2
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 39.4 205.3 38.4 199.7 C2.DKN62WB1F


GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
MNTCELO7     115 - GRE-LKCONST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 39.0 203.1 37.9 197.2 C2.CRO5M71F


GRE-BIGSWAN7 115 - GRE-CROWRIV7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - HUC-HUTCHMN7 115 1
GRE-BIGSWAN869.0 - GRE-BIGSWAN7 115 - 
GRE-BIGSWANT13.8 1
GRE-CROWRIV869.0 - GRE-CROWRIV7 115 - 
GRE-CROWRIVT13.8 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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Benchmark Case
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Loading 
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615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 38.7 201.7 37.7 196.4 C2.DKN62WB2F


GRE-DICKNSN7 115 - GRE-ST BONI7 115 1
GRE-DICKNSN7 115 - GRE-CROWRIV7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
GRE-DICKNSN7 115 - GRE-DICKIN 869.0 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
MNTCELO7     115 - GRE-LKCONST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 38.6 200.8 37.5 195.2 C2F.MNN1F


MNTCELO3     345 - QUARRY 3     345 1
ELM CRK3     345 - MNTCELO3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 38.6 200.8 37.5 195.2 C2.8N5 BKR MNN


ELM CRK3     345 - MNTCELO3     345 1
MNTCELO3     345 - QUARRY 3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 38.1 198.4 37.2 193.9 C2.CNC8M40F


GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - COON CK7     115 - 
CNCTER29    34.5 10
SHERCO 3     345 - COON CK3     345 1


C


615542 GRE-GLNDALE869.0 618729 
GRE-BURNSCT869.0  1 66.5 100.5 151.1 100.5 151.1 C2.BRV5M199F


GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL2T13.8 2
GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL1T13.8 1
GRE-BURNVIL7 115 - GRE-DKTAHGT7 115 1


C


616962 GRE-COLHLTP869.0 618729 
GRE-BURNSCT869.0  1 68.1 -87.8 128.9 -87.8 129.0 C2.BRV5M199F


GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL2T13.8 2
GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL1T13.8 1
GRE-BURNVIL7 115 - GRE-DKTAHGT7 115 1


C


630169 MILLCRK8    69.0 630170 
CMPX NT8    69.0  1 69 -96.5 139.8 -95.9 139.0 ITCM-C207-EC


BVR CH 5     161 - BVR CH65     161 1
BVR CH 5     161 - ALBANY 5     161 1
BVR CH 5     161 - SB 49  5     161 1
BEVCHN28    69.0 - BVR CH 5     161 2
BEVCHN28    69.0 - BVR CH 5     161 1
BVRCH52G    20.0 - BVR CH65     161 1
BEVCHN18    69.0 - BVR CH65     161 1
ROCK CK5     161 - BVR CH65     161 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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630243 HAWKTAP     69.0 630249 
WINDSOR8    69.0  1 35 -75.3 215.1 -68.1 194.7 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630243 HAWKTAP     69.0 630250 
RICHFLD8    69.0  1 35 75.3 215.1 68.1 194.7 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630250 RICHFLD8    69.0 630732 
BETHEL 8    69.0  1 45 72.0 160.0 64.8 144.0 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630251 FRDBRGM8    69.0 630252 
TRIPOLI8    69.0  1 36 69.8 193.9 69.8 193.8 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C
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630251 FRDBRGM8    69.0 630732 
BETHEL 8    69.0  1 45 -72.0 160.0 -72.0 160.0 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630252 TRIPOLI8    69.0 656069 
READLYN8    69.0  1 36 65.5 181.9 65.5 181.9 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630381 SLAKEN 8    69.0 630385 
SLAKES 8    69.0  1 72 -99.7 138.5 -98.4 136.7 WIA5CS-SBC1


ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - CRESTON5     161 1
ANTA TP5     161 - EXIRA  5     161 1
BROOKST5     161 - CRESTON5     161 1
CLRNDA 5     161 - BROOKST5     161 1
BROOKS 5     161 - BROOKST5     161 1
CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1


C


630381 SLAKEN 8    69.0 630385 
SLAKES 8    69.0  1 72 -91.2 126.7 -91.1 126.6 ITCM_C2_ANITA_2_161


ANITA  5     161 - GU CTR 5     161 1
ANITA  8    69.0 - ANITA  5     161 1
ANTA TP5     161 - ANITA  5     161 1


C


630676 FAIRBANK    69.0 656057 
ORAN8       69.0  1 45 -61.4 136.4 -61.4 136.4 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C
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652481 MIDLAND7     115 652487 
PHILIP 7     115  1 77 -101.7 132.1 -101.7 132.1 WSD7OA-M&TC1


OAHE   7     115 - ASH TAP      115 1
OAHE   4     230 - OAHE   7     115 - 
OAHE 9      13.8 1
OAHE   7     115 - OAHE  1G    13.8 1
EAGLEBT7     115 - OAHE   7     115 1
IRVSIMM7     115 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 2
OAHE   4     230 - OAHE   7     115 1
ASH TAP      115 - ASH ST 7     115 1
PIERRE 7     115 - ASH TAP      115 1


C


656057 ORAN8       69.0 656069 
READLYN8    69.0  1 45 -61.8 137.3 -61.8 137.4 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


669010 MC.PHIL8    63.5 669014 
BOYD10 8    63.5  1 65.8 83.9 127.5 83.9 127.6 MH-016


ROSSER 4     230 - RIDGEWY4     230 1
RIDGEWY4     230 - RIDGEWY8    63.5 1
RIDGEWY4     230 - RIDGEWY8    63.5 2


C


669019 ROVER  8    63.5 669037 
RIDGEWY8    63.5  1 79.2 99.9 126.1 99.9 126.2 MH-016


ROSSER 4     230 - RIDGEWY4     230 1
RIDGEWY4     230 - RIDGEWY8    63.5 1
RIDGEWY4     230 - RIDGEWY8    63.5 2


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -33.2 133.0 -35.1 140.2 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -33.2 133.0 -35.1 140.2 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 30.4 121.8 32.3 129.1 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 30.4 121.8 32.3 129.1 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 36.4 145.5 36.4 145.7 C2.5E5 TCN BS


T-CRNRS7     115 - WIEN         115 1
T-CRNRS7     115 - T CORNE8    69.0 1
T-CRNRS7     115 - T CORNE8    69.0 2
T-CRNRS7     115 - HYDROLN7     115 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 33.6 134.2 34.8 139.4 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -35.6 142.3 -35.6 142.6 C2.5E5 TCN BS


T-CRNRS7     115 - WIEN         115 1
T-CRNRS7     115 - T CORNE8    69.0 1
T-CRNRS7     115 - T CORNE8    69.0 2
T-CRNRS7     115 - HYDROLN7     115 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -32.9 131.4 -34.1 136.2 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


698198 POR 69      69.0 698201 
COL 69      69.0  1 53 -84.5 159.4 -82.9 156.4 ATC_C5_X-13_X-20


POR 138      138 - COL 138      138 1
POR 138      138 - COL 138      138 2


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 76.8 295.4 76.8 295.4 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 73.3 281.9 73.3 282.0 C9_CAN_138f


CANAL_138    138 - EAST KRK     138 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - CANAL_138    138 2
CANAL_138    138 - DUNN ROA     138 1
ROSIERE-1   24.9 - ROSIERE      138 1
DYCK 138     138 - ROSIERE      138 1
SAWYER      69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
BEARDSLE    69.0 - EAST KRK    69.0 1
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU MICH ST 69.0 - DUNN ROA    69.0 1


C


698573 BRUSBAY     69.0 698575 
SAWYER      69.0  1 37 71.1 192.2 71.1 192.2 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


698573 BRUSBAY     69.0 698575 
SAWYER      69.0  1 37 67.6 182.7 67.6 182.7 C9_CAN_138f


CANAL_138    138 - EAST KRK     138 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - CANAL_138    138 2
CANAL_138    138 - DUNN ROA     138 1
ROSIERE-1   24.9 - ROSIERE      138 1
DYCK 138     138 - ROSIERE      138 1
SAWYER      69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
BEARDSLE    69.0 - EAST KRK    69.0 1
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU MICH ST 69.0 - DUNN ROA    69.0 1


C


698701 ATLNTIC     69.0 698764 
PORT TAP    69.0  1 37 -46.7 126.2 -46.8 126.4 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -68.0 141.7 -68.3 142.4 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -68.0 141.7 -68.3 142.4 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -68.0 141.7 -68.3 142.4 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -80.9 137.2 -81.3 137.8 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -80.9 137.2 -81.3 137.8 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -80.9 137.2 -81.3 137.8 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -68.1 141.9 -68.4 142.4 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -68.1 141.9 -68.4 142.4 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -68.1 141.9 -68.4 142.4 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 68.5 142.7 68.8 143.4 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 68.5 142.7 68.8 143.4 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 68.5 142.7 68.8 143.4 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698740 WINON TI    69.0 698786 
TWNLAKES    69.0  1 37 48.1 130.0 48.2 130.4 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698764 PORT TAP    69.0 698786 
TWNLAKES    69.0  1 37 -46.7 126.2 -46.8 126.4 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698805 LAKE MIN    69.0 698995 
MASS        69.0  1 32 -41.7 130.3 -41.8 130.7 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.5 160.1 -166.5 160.1 ATC_C1_NAT1


EMPIRE1      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.5 160.1 -166.5 160.1 C9_NAT_138


BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
EMPIRE1      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - PRESQ IS     138 1


C


698995 MASS        69.0 698997 
BRUCE CR    69.0  1 35 -51.8 148.1 -52.0 148.5 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


698997 BRUCE CR    69.0 698999 
WATERSM     69.0  1 35 -55.0 157.2 -55.2 157.7 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698999 WATERSM     69.0 699003 
LAND O L    69.0  1 35 -59.7 170.7 -59.9 171.2 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


699003 LAND O L    69.0 699005 
CON         69.0  1 35 -64.5 184.4 -64.7 184.9 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 87.5 138.9 87.9 139.5 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 87.5 138.9 87.9 139.5 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 87.5 138.9 87.9 139.5 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 85.0 166.7 85.4 167.5 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 85.0 166.7 85.4 167.5 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 85.0 166.7 85.4 167.5 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


699296 CORNEL2      138 699476 
RANGELIN     138  1 134 -198.6 148.2 -197.5 147.4 C9_SAU_138


MEQUON       138 - SAUKV6       138 1
MEQUON      24.9 - MEQUON       138 1
CEDRSK 2     138 - SAUKV6       138 Z
PORT WSH     138 - SAUKV6       138 1
CHART IN     138 - CEDRSK 2     138 1
CDRSK8      24.9 - CEDRSK 2     138 1
FRDONIA      138 - FREDONIA    27.6 1
BARTON9     24.9 - BARTON       138 1
SAUKVL5      138 - SAUKV6       138 Z
SAUKVL5      138 - SAUKVL4      138 Z
PLSNT VL     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL5      138 1
CEDARBRG     138 - SAUKVL5      138 1
CHART IN     138 - HOLLND       138 1
CHART IN     138 - CHRTR RM    24.9 3
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CEDRSK 3     138 - SAUKVL4      138 Z
ELKHT L      138 - SAUKVL4      138 1
MAPLE        138 - SAUKVL4      138 1
PORT WSH     138 - SAUKVL4      138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Study Case


Contingency Label Contingency Type


Post 
Loading 
(MW)


Post 
Loading 
(%)


699331 GRANVL 4     138 699476 
RANGELIN     138  1 272 -531.9 195.6 -527.9 194.1 C9_SAU_138


MEQUON       138 - SAUKV6       138 1
MEQUON      24.9 - MEQUON       138 1
CEDRSK 2     138 - SAUKV6       138 Z
PORT WSH     138 - SAUKV6       138 1
CHART IN     138 - CEDRSK 2     138 1
CDRSK8      24.9 - CEDRSK 2     138 1
FRDONIA      138 - FREDONIA    27.6 1
BARTON9     24.9 - BARTON       138 1
SAUKVL5      138 - SAUKV6       138 Z
SAUKVL5      138 - SAUKVL4      138 Z
PLSNT VL     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL5      138 1
CEDARBRG     138 - SAUKVL5      138 1
CHART IN     138 - HOLLND       138 1
CHART IN     138 - CHRTR RM    24.9 3
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CEDRSK 3     138 - SAUKVL4      138 Z
ELKHT L      138 - SAUKVL4      138 1
MAPLE        138 - SAUKVL4      138 1
PORT WSH     138 - SAUKVL4      138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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699443 PORT WSH     138 699476 
RANGELIN     138  2 402 509.3 126.7 506.3 125.9 C9_SAU_138


MEQUON       138 - SAUKV6       138 1
MEQUON      24.9 - MEQUON       138 1
CEDRSK 2     138 - SAUKV6       138 Z
PORT WSH     138 - SAUKV6       138 1
CHART IN     138 - CEDRSK 2     138 1
CDRSK8      24.9 - CEDRSK 2     138 1
FRDONIA      138 - FREDONIA    27.6 1
BARTON9     24.9 - BARTON       138 1
SAUKVL5      138 - SAUKV6       138 Z
SAUKVL5      138 - SAUKVL4      138 Z
PLSNT VL     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL5      138 1
CEDARBRG     138 - SAUKVL5      138 1
CHART IN     138 - HOLLND       138 1
CHART IN     138 - CHRTR RM    24.9 3
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CEDRSK 3     138 - SAUKVL4      138 Z
ELKHT L      138 - SAUKVL4      138 1
MAPLE        138 - SAUKVL4      138 1
PORT WSH     138 - SAUKVL4      138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z


C


699443 PORT WSH     138 699482 
SAUKVL5      138  1 402 622.3 154.8 615.4 153.1 c1c2:portwsh-saukv61+port


PORT WSH     138 - SAUKV6       138 1
PORT WSH     138 - SAUKVL4      138 1


C


699443 PORT WSH     138 699487 
SAUKV6       138  1 481 622.3 129.4 615.4 127.9 c1c2:portwsh-saukvl51+por


PORT WSH     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL4      138 1


C


699443 PORT WSH     138 699955 
SAUKVL4      138  1 481 620.2 128.9 613.3 127.5 ATC_C5_742_752


PORT WSH     138 - SAUKV6       138 1
PORT WSH     138 - SAUKVL5      138 1


C


699443 PORT WSH     138 699955 
SAUKVL4      138  1 481 620.2 128.9 613.3 127.5 c1c2:portwsh-saukvl51+por


PORT WSH     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKV6       138 1


C


699569 PLAINS       138 699581 
ARNOLD       138  1 173 337.6 195.2 338.8 195.8 C9_PRI_138


BIGBAY       138 - PRESQ IS     138 1
EMPIRE6      138 - PRESQ IS     138 1
TILDEN4      138 - PRESQ IS     138 1
NORTH LK     138 - PRESQ IS     138 1
FREEMAN      138 - PRESQ IS     138 1
PERCH LK     138 - PRESQ IS     138 1
PRESQ IS     138 - DEAD RVR     138 1
PRESQ IS    69.0 - PRESQ IS     138 1
BIGBAY       138 - NATIONAL     138 1


C







Table F-6: 2015 SUPK Category C Thermal Overloads with Loadings above 125%
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699686 WESTON_      115 699697 
MORRISON     115  1 222 288.4 129.9 285.6 128.6 ATC_C5_O-41_U-101


WESTON_      115 - SHRMN ST     115 1
GARDR PK     115 - HILLTP       115 1


C


699885 NORTH LK     138 699890 
M-38 138     138  1 79 -99.3 125.8 -99.8 126.3 C9_PRI_138


BIGBAY       138 - PRESQ IS     138 1
EMPIRE6      138 - PRESQ IS     138 1
TILDEN4      138 - PRESQ IS     138 1
NORTH LK     138 - PRESQ IS     138 1
FREEMAN      138 - PRESQ IS     138 1
PERCH LK     138 - PRESQ IS     138 1
PRESQ IS     138 - DEAD RVR     138 1
PRESQ IS    69.0 - PRESQ IS     138 1
BIGBAY       138 - NATIONAL     138 1


C


615353 GRE-DICKNSN3 345 615354 
GRE-DICKNSN7 115 615355 GRE-
DICKNSNT12.4 1 478 -819.6 171.5 -819.6 171.5 C5.DKN-CNC,DKN-PKL.LL


COON CK3     345 - GRE-DICKNSN3 345 1
PARKERS3     345 - GRE-DICKNSN3 345 1
SET BUS GRE-DICKNSN3 345 615353 LOAD TO 
232.0 MW


C







271241 CRESC; R     138 272189 
OGLES; T     138  1 174 245.0 140.8 257.1 147.8 HENP-1302


4HENNEPIN S  138 - 4HENNEPIN N  138 1
HENNE; T     138 - 4HENNEPIN S  138 1
4HENNEPIN S  138 - 4LTV STL NTP 138 1
4HENNEPIN S  138 - 4ESK TAP     138 1
4HENNEPIN S  138 - 1HENNEPIN G113.8 1
4LTV STL ETP 138 - 4HENNEPIN N  138 1
4OTTAWA JCT  138 - 4HENNEPIN N  138 1
4HENNEPIN N  138 - 1HENNEPIN G215.5 1
REMOVE UNIT H FROM BUS 1HENNEPIN G215.5
REMOVE UNIT L FROM BUS 1HENNEPIN G215.5


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -197.6 171.8 -207.7 180.6 TAZ-CEBRK


POWER; R     345 - 7TAZEWELL    345 1
KENDA;BU     345 - 7TAZEWELL    345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -181.8 158.1 -188.1 163.6 1326-1364


4S BLMNGTN E 138 - 4WASHNGTN ST 138 1
4DIAMSTR TP1 138 - 4MCLEAN CO   138 1
4DIAMSTR TP1 138 - 4WASH ST BYP 138 1
4DIAMSTAR T1 138 - 4DIAMSTR TP1 138 1
4S BLMNGTN W 138 - 4WASH ST BYP 138 1
MOVE 100.0 PERCENT LOAD FROM BUS 
4DIAMSTAR T1 138 TO BUS 4DIAMSTAR T2 
138


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -180.7 157.1 -187.0 162.6 SBLM-1360


4S BLMNGTN W 138 - 4WASH ST BYP 138 1
4BLMINGTN T7 138 - 4S BLMNGTN W 138 Z
4S BLMNGTN E 138 - 4S BLMNGTN W 138 Z
4NORMAL EAST 138 - 4S BLMNGTN W 138 99
4WASHNGTN ST 138 - 4S BLMNGTN W 138 99
4S BLMNGTN E 138 - 4NORMAL EAST 138 99
4S BLMNGTN E 138 - 4WASHNGTN ST 138 1
4S BLMNGTN E 138 - 4WASHNGTN ST 138 99
4S BLMNGTN E 138 - 4ST FARM TP1 138 1
4S BLMNGTN E 138 - S.BLOOMGTN   345 1
4CLINTON TAP 138 - 4S BLMNGTN E 138 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -180.7 157.2 -186.6 162.3 SBLO_WBUS


4S BLMNGTN W 138 - 4WASH ST BYP 138 1
4BLMINGTN T7 138 - 4S BLMNGTN W 138 Z
4S BLMNGTN E 138 - 4S BLMNGTN W 138 Z
4NORMAL EAST 138 - 4S BLMNGTN W 138 99
4WASHNGTN ST 138 - 4S BLMNGTN W 138 99


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -174.8 152.0 -181.7 158.0 TAZ4501


4TAZEWELL    138 - 7TAZEWELL    345 1
7TAZEWELL    345 - 7MAPLE RIDGE 345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -174.7 151.9 -181.6 157.9 TAZ4502


4TAZEWELL    138 - 7TAZEWELL    345 2
7TAZEWELL    345 - 7MAPLE RIDGE 345 1


C
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271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -175.6 152.7 -180.2 156.7 BRKW-4


PONTI; R     345 - 7BROKAW T1   345 1
BROKA; T     345 - 7BROKAW T1   345 1
BROKA; T     345 - 7LANSVLAM    345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -173.1 150.5 -179.8 156.3 CILCO_DCT-1


7TAZEWELL    345 - 7MAPLE RIDGE 345 1
4EDWARDS3    138 - 4TAZEWELL    138 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -168.9 146.9 -175.8 152.9 MPLRDG-2


7DUCK CRK    345 - 7MAPLE RIDGE 345 1
7FARGO       345 - 7MAPLE RIDGE 345 1


C


271987 MAZON; R     138 272189 
OGLES; T     138  1 115 -168.9 146.9 -175.8 152.9 MPLRDG-3


7FARGO       345 - 7MAPLE RIDGE 345 1
7TAZEWELL    345 - 7MAPLE RIDGE 345 1


C


343006 2GRINDSTN   69.0 343010 
2HINKSON    69.0  1 107 161.0 150.5 160.3 149.8 PERCHE610


5HUNTSDL     161 - 5PERCHE      161 1
5PERCHE      161 - 2PERCHE     69.0 1
5PERCHE      161 - 2PERCHE2    69.0 2


C


347830 7NEWTON      345 347831 
4NEWTON      138  2 450 660.0 146.7 658.0 146.2 NWTY-3497


7CASEY       345 - 7NEWTON      345 1
7NEWTON      345 - 4NEWTON      138 1


C


602016 REDCDR 5     161 602035 
CRYSTAL5     161  1 223.1 -281.1 126.0 -313.8 140.6 C1. BUS 1 FAIL EAU 


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CLA5     161 - SEVN ML5     161 1
EAU CLA5     161 - EAUCLAIRCAP7 161 1
EAU CLA5     161 - PRESTOT5     161 1
EAU CLA5     161 - EAUCLAI8    69.0 1
AS KING3     345 - EAU CL 3     345 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 152.7 172.1 160.2 180.6 C2.5M171 BKR WIL


BLK DG27     115 - WILSON 7     115 2
WILSON 7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 120.6 136.0 128.2 144.5 C5.BDS-EDA,EDA-EDP


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
EDINA  7     115 - NINE MI7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 120.6 136.0 128.2 144.5 XEL_C5_BDS-EDA_EDA-


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
EDINA  7     115 - NINE MI7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 114.0 128.5 121.1 136.5 C2.5M238 BKR NMC BS


EDINA  7     115 - NINE MI7     115 1
BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 113.3 127.7 120.4 135.8 C2.5M173 BKR WILSON


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603141 IRONRIV7     115 608632 
DAHLBRG7     115  1 107.8 -140.8 130.7 -148.6 137.9 ATC_C5_651_MP-762


ARROWHD      345 - ST LAKE      345 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1


C


603141 IRONRIV7     115 608632 
DAHLBRG7     115  1 107.8 -140.8 130.7 -148.6 137.9 C5.AHD-SLK,SLK-MIG-


ARROWHD      345 - ST LAKE      345 1
STINSON5     161 - MINONG 5     161 1
ST LAKE5     161 - MINONG 5     161 1


C


603141 IRONRIV7     115 608632 
DAHLBRG7     115  1 107.8 -140.8 130.7 -148.6 137.9 C5.SLK-STS,SLK-ARRO


MINONG 5     161 - GRE-FROG CR869.0 - 
GRE-FROG CRT13.8 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1
STINSJCT     115 - STINSON5     161 1
ARROWHD      345 - ST LAKE      345 1


C


605108 DGLAS C8    69.0 605109 
OSAKIS 8    69.0  1 38 59.9 157.5 49.3 129.9 C2F.WTP2F


MNTCELO3     345 - QUARRY 3     345 1
QUARRY 3     345 - QUARRY 7     115 - 
QUARRY 9    34.5 9


C


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 49.9 66.7 95.9 128.4 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 74.7 43.8 58.6 94.4 126.3 C2.5N114 BKR PAT


PYNSVIL7     115 - PAYNES 8    69.0 1
PYNSVIL7     115 - WAKEFLD7     115 1
WAKEFLD7     115 - GRE-SWAN LK7 115 1


C


605181 REDWING8    69.0 615479 
GRE-SPRNGCK869.0  2 71.7 -85.1 118.8 -91.5 127.6 C1. BUS 1 FAIL EAU 


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CLA5     161 - SEVN ML5     161 1
EAU CLA5     161 - EAUCLAIRCAP7 161 1
EAU CLA5     161 - PRESTOT5     161 1
EAU CLA5     161 - EAUCLAI8    69.0 1
AS KING3     345 - EAU CL 3     345 1


C


605296 WSTSALE8    69.0 605316 
LAX    8    69.0  1 71.7 -84.2 117.5 -91.6 127.8 C2.6L7 LAX


LACROSS5     161 - MONROCO5     161 1
BRIGGS RD 5  161 - LAC TAP5     161 1
LACROSS5     161 - LAC TAP5     161 1
GENOA  5     161 - LAC TAP5     161 1


C


605296 WSTSALE8    69.0 605316 
LAX    8    69.0  1 71.7 -84.3 117.6 -91.4 127.5 XEL_C2_MONROECO_1_1


MONROCO5     161 - MONROCO8    69.0 1
LACROSS5     161 - MONROCO5     161 1


C
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605296 WSTSALE8    69.0 605316 
LAX    8    69.0  1 71.7 -84.3 117.6 -91.4 127.5 XEL_C2_MONROECO_3_1


MONROCO5     161 - MONROCO8    69.0 2
LACROSS5     161 - MONROCO5     161 1


C


605296 WSTSALE8    69.0 605316 
LAX    8    69.0  1 71.7 -82.8 115.4 -90.1 125.7 C2.6L6 LAX AS


LACROSS5     161 - LACROSSECAP5 161 1
LACROSS5     161 - MONROCO5     161 1
LACROSS5     161 - LAX    8    69.0 2


C


605568 BUGLELK8    69.0 680166 
INDEPNDN    69.0  1 27.5 -33.7 122.5 -36.0 130.8 C2.6L22 TRM


TREMVAL5     161 - TREMVAL8    69.0 1
TREMVAL5     161 - ALMA   5     161 1


C


608632 DAHLBRG7     115 608684 
STIN-WI7     115  1 107 -151.4 141.5 -159.2 148.8 ATC_C5_651_MP-762


ARROWHD      345 - ST LAKE      345 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1


C


608632 DAHLBRG7     115 608684 
STIN-WI7     115  1 107 -151.4 141.5 -159.2 148.8 C5.AHD-SLK,SLK-MIG-


ARROWHD      345 - ST LAKE      345 1
STINSON5     161 - MINONG 5     161 1
ST LAKE5     161 - MINONG 5     161 1


C


608632 DAHLBRG7     115 608684 
STIN-WI7     115  1 107 -151.4 141.5 -159.2 148.8 C5.SLK-STS,SLK-ARRO


MINONG 5     161 - GRE-FROG CR869.0 - 
GRE-FROG CRT13.8 1
ST LAKE5     161 - MINONG 5     161 1
STINSON5     161 - MINONG 5     161 1
STINSJCT     115 - STINSON5     161 1
ARROWHD      345 - ST LAKE      345 1


C


608633 FAIRMPK7     115 608680 
WNTR ST7     115  1 200 -272.3 136.2 -284.2 142.1 C5.AHD-SLK,AHD-GRY


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
ARROWHD7     115 - GARY   7     115 1


C


608633 FAIRMPK7     115 608680 
WNTR ST7     115  1 200 -264.0 132.0 -275.9 137.9 C5.AHD-SLK,GRY-STM


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
NEMADJI7     115 - STIN-MN7     115 1


C


608633 FAIRMPK7     115 608683 
STIN-MN7     115  1 200 262.1 131.1 274.0 137.0 C5.AHD-SLK,AHD-GRY


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
ARROWHD7     115 - GARY   7     115 1


C


608633 FAIRMPK7     115 608683 
STIN-MN7     115  1 200 253.7 126.9 265.6 132.8 C5.AHD-SLK,GRY-STM


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
NEMADJI7     115 - STIN-MN7     115 1


C
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608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 72.3 164.2 73.8 167.7 C2.ARD115MWF


ARROWHD7     115 - HANESRD7     115 1
ARROWHD7     115 - HIBBARD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - MIDWAY 7     115 1
ARROWHD7     115 - COLBYVL7     115 1
ARROWHD7     115 - GRE-4CORNRS7 115 1
ARROWHD7     115 - GRE-BERGNTP7 115 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD2JCT     115 - ARROWHD7     115 2
CLOQUET7     115 - ARROWHD7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD4     230 2
AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.8 163.1 72.6 164.9 C2.ARD98LF


98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.8 163.2 72.6 164.9 C2.HIL1TF


HILLTOP7     115 - HIBBARD7     115 1
HILLTOP7     115 - LSPI   7     115 1
HILLTOP7     115 - 15TH AV7     115 1
HILTPJCT     115 - HILLTOP7     115 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
HILTPJCT     115 - HILLTOP4     230 1
HILTPJCT     115 - HILTPTR9    13.8 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.7 162.9 72.5 164.8 C2.ARD98-99LWF


AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD1JCT     115 - ARROWHD4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 71.1 161.6 71.8 163.1 C2.PLH10-17MWF


POTLTCH7     115 - CLOQUET7     115 1
THOMSON7     115 - POTLTCH7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 69.2 157.2 70.0 159.0 C2.BBY98-FUT.1LWF


BLBY1JCT     115 - BLBY1TR9    13.8 1
BLBY1JCT     115 - BLCKBRY7     115 1
BLBY1JCT     115 - BLCKBRY4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 69.1 156.9 69.9 158.9 C2.BBY98LF


BLBY2JCT     115 - BLBY2TR9    13.8 2
BLBY2JCT     115 - BLCKBRY7     115 2
BLBY2JCT     115 - BLCKBRY4     230 2
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 64.7 147.0 66.4 151.0 C2.ARD16LF


ARROWHD7     115 - GRE-BERGNTP7 115 1
COTTNTP7     115 - GRE-BERGNTP7 115 1
GRE-BERGNLK7 115 - GRE-BERGNTP7 115 1
TAFT   7     115 - GRE-BERGNLK7 115 Z
COTTNTP7     115 - GRE-COTTON 7 115 1
16L TAP7     115 - COTTNTP7     115 1
16L TAP7     115 - ETCO   7     115 1
16L TAP7     115 - GRE-PEARY  7 115 1
ETCO   7     115 - FORBES 7     115 1
ETCO   7     115 - ETCO   G    13.8 1
VIRGNIA7     115 - GRE-PEARY  7 115 1
CLOQUET7     115 - ARROWHD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - COLBYVL7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 65.1 147.9 66.1 150.3 C5.AHD-SLK,HIB-AHD


ARROWHD      345 - ST LAKE      345 1
ARROWHD7     115 - HIBBARD7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 61.5 139.7 63.3 143.9 C5.ASK-EAU,ASK-RRK


AS KING3     345 - EAU CL 3     345 1
AS KING3     345 - REDROCK3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


608676 HIBBARD7     115 608680 
WNTR ST7     115  1 200 293.8 146.9 305.7 152.8 C5.AHD-SLK,AHD-GRY


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
ARROWHD7     115 - GARY   7     115 1


C


608676 HIBBARD7     115 608680 
WNTR ST7     115  1 200 285.4 142.7 297.3 148.7 C5.AHD-SLK,GRY-STM


ARROWHD      345 - ST LAKE      345 1
NEMADJI7     115 - GARY   7     115 1
NEMADJI7     115 - STIN-MN7     115 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -165.9 134.9 -154.2 125.4 C5.TCH-HYT,TCH-DKR-


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C
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615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 34.8 181.2 34.0 177.0 C2.WAK5N28F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
PYNSVIL7     115 - WAKEFLD7     115 1
STCTPW 7     115 - WAKEFLD7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-I94PARK7 115 - GRE-STAUGST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 33.9 176.3 32.6 169.9 C2.INP10WB2F


GRE-I94PARK7 115 - GRE-STAUGST7 115 1
STCLTP 7     115 - GRE-I94PARK7 115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCTPW 7     115 - WAKEFLD7     115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 35.5 184.8 31.4 163.3 C5.ECK-MNN,SHC-CNC#


ELM CRK3     345 - MNTCELO3     345 1
COON CK3     345 - COON CK7     115 - 
CNCTER19    34.5 9
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 32.6 169.9 28.5 148.6 C5.ECK-PKL,SHC-CNC#


ELM CRK3     345 - PARKERS3     345 1
COON CK3     345 - COON CK7     115 - 
CNCTER19    34.5 9
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 32.0 166.8 28.2 147.1 C2.CNC8M40F


GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - COON CK7     115 - 
CNCTER29    34.5 10
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 32.0 166.8 28.2 147.1 C2.8M40 BKR COON CR


SHERCO 3     345 - COON CK3     345 1
GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - COON CK7     115 - 
CNCTER29    34.5 10


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 31.9 166.3 28.1 146.3 C5.CHC-SHC,CNC-BUL-


SHERCO 3     345 - COON CK3     345 1
GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 32.2 167.6 27.9 145.3 C2.DKN62WB1F


GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
MNTCELO7     115 - GRE-LKCONST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 31.4 163.5 27.1 141.0 C2.DKN62WB2F


GRE-DICKNSN7 115 - GRE-ST BONI7 115 1
GRE-DICKNSN7 115 - GRE-CROWRIV7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
GRE-DICKNSN7 115 - GRE-DICKIN 869.0 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
MNTCELO7     115 - GRE-LKCONST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 31.0 161.7 26.9 140.2 C2.5M277 BKR ELM CL


ELM CRK3     345 - MNTCELO3     345 1
ELM CRK3     345 - PARKERS3     345 1
ELM CRK3     345 - ELMCRK 7     115 - 
ELMCK TR9T 913.8 9
OSSEO  7     115 - WCNRAPD7     115 1
OSSEO  7     115 - GRE-HENEPIN7 115 1
ELMCRK 7     115 - GRE-HENEPIN7 115 1


C


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 74.7 47.5 63.5 93.5 125.1 C2.WAK5N27F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1
SET BUS WAKEFLD7     115 603039 LOAD TO 
0.0 MW


C


620253 PLUMPIP7     115 657713 
TRFALLS7     115  1 71 -97.3 137.1 -95.6 134.7 C2.WG4-56F


PRAIRIE4     230 - WINGER 4     230 1
MAPLE R4     230 - WINGER 4     230 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


620265 DEVILSE7     115 657720 
SWEETWA7     115  1 78 -124.1 159.1 -113.5 145.5 C2.DO7-1725F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C


620265 DEVILSE7     115 657720 
SWEETWA7     115  1 78 -124.1 159.1 -113.5 145.5 C2.DR7-1140F


DRAYTON7     115 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1


C


620265 DEVILSE7     115 657720 
SWEETWA7     115  1 78 -124.1 159.1 -113.5 145.5 C2.DR7-1160F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C


629990 ELLENDALE5  69.0 630131 
STELCTR8    69.0  1 45 44.5 98.9 56.7 126.0 C2.5S4 BKR WEF


LOONLKTP     115 - EASTWD18     115 1
W FARIB7     115 - LOONLKTP     115 1
LOON LK7     115 - LOONLKTP     115 1
LOON LK7     115 - LOON LK8    69.0 1
W FARIB7     115 - S FARIB5     161 1
W FARIB7     115 - WFARBLT8    69.0 1


C


630019 LIBERTY8    69.0 630321 
LIBERTP8    69.0  1 48 -50.4 105.0 -66.1 137.7 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


630019 LIBERTY8    69.0 630321 
LIBERTP8    69.0  1 48 -49.4 102.9 -62.7 130.6 ITCM-C105-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0  1 72 74.5 103.5 90.2 125.2 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C


630046 JASPER 8    69.0 630374 
AURORA 8    69.0  1 72 81.1 112.7 124.0 172.3 ITCM-C213-SW


JASPER 5     161 - NEWTON 5     161 1
JASPER 5     161 - NEANKNY5     161 1


C


630046 JASPER 8    69.0 630374 
AURORA 8    69.0  1 72 87.3 121.3 112.3 156.0 ITCM_C2_NEWTON5_1_1


NEWTON 8    69.0 - NEWTON 5     161 1
JASPER 5     161 - NEWTON 5     161 1
REASNOR5     161 - NEWTON 5     161 1


C


630046 JASPER 8    69.0 631107 
JASPER 5     161  1 84 -81.1 96.6 -124.0 147.7 ITCM-C213-SW


JASPER 5     161 - NEWTON 5     161 1
JASPER 5     161 - NEANKNY5     161 1


C


630046 JASPER 8    69.0 631107 
JASPER 5     161  1 84 -87.3 104.0 -112.3 133.7 ITCM_C2_NEWTON5_1_1


NEWTON 8    69.0 - NEWTON 5     161 1
JASPER 5     161 - NEWTON 5     161 1
REASNOR5     161 - NEWTON 5     161 1


C


630139 ADAMS  8    69.0 680379 
MCNEIL_W    69.0  1 45 -34.5 76.6 -56.5 125.6 ITCM-C205-NW


ADAMS_N5     161 - ADAMS_S5     161 1
ADAMS_N5     161 - HIPRAR_WF5   161 1
ADAMS_N5     161 - ROCHSTR5     161 1
AUSTIN 5     161 - ADAMS_N5     161 1
ADAMS  8    69.0 - ADAMS_N5     161 1
ADAMS  5     161 - ADAMS_N5     161 1
ADAMS_S5     161 - HAYWD#15     161 1
ADAMS_S5     161 - BARTON5      161 1
ADAMS_S5     161 - BVR CRK5     161 1
ADAMS  5     161 - ADAMS_S5     161 1


C


630234 DECORAH8    69.0 680023 
CANOE TP    69.0  1 36 -49.9 138.7 -49.6 137.9 ITCM-C301-NW


G746_TAP     161 - LANSINGW     161 1
GENOA  5     161 - HARMONY5     161 1
BVR CRK5     161 - HARMONY5     161 1


C


630240 MONONA_8    69.0 680477 
FARMBURG    69.0  1 48 50.8 105.8 60.3 125.6 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


630240 MONONA_8    69.0 680477 
FARMBURG    69.0  1 48 50.8 105.8 60.3 125.6 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


630244 BIGSPRT8    69.0 630269 
ELKADER8    69.0  1 45 49.2 109.3 58.7 130.5 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


630244 BIGSPRT8    69.0 630269 
ELKADER8    69.0  1 45 49.2 109.3 58.7 130.5 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


630244 BIGSPRT8    69.0 630269 
ELKADER8    69.0  1 45 47.3 105.2 57.6 128.0 ITCM-C105-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C


630244 BIGSPRT8    69.0 630269 
ELKADER8    69.0  1 45 47.4 105.2 57.5 127.8 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C


630251 FRDBRGM8    69.0 630252 
TRIPOLI8    69.0  1 36 52.5 145.8 52.5 145.8 ITCM_C2_HAZLETON_3_


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


630252 TRIPOLI8    69.0 656069 
READLYN8    69.0  1 36 49.2 136.7 49.2 136.6 ITCM_C2_HAZLETON_3_


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630254 WALNGFD8    69.0 656575 
WLNGFRD8    69.0  1 41 56.2 137.1 52.7 128.5 CIA5WDMM&TC1


CAYLER5      161 - WISDOM5      161 1
BVISTA 5     161 - WISDOM5      161 1
SPENCER5     161 - WISDOM5      161 1
OSGOOD5      161 - WISDOM5      161 1


C


630282 TURK RV8    69.0 631060 
TRK RIV5     161  1 34 33.6 98.7 43.1 126.7 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


630282 TURK RV8    69.0 631060 
TRK RIV5     161  1 34 33.6 98.7 43.1 126.7 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


630381 SLAKEN 8    69.0 652586 
CRESTNS8    69.0  1 60 -94.5 157.5 -96.8 161.4 WIA5CS-NBC1


WNTRST 5     161 - CRESTON5     161 1
5MARYVL      161 - CRESTON5     161 1
CRESTON5     161 - CRESTON8    69.0 1


C


630381 SLAKEN 8    69.0 652586 
CRESTNS8    69.0  1 60 -94.5 157.5 -96.8 161.4 ITCM-C304-SW


5MARYVL      161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
CRESTON5     161 - CRESTON8    69.0 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 78.3 97.9 110.5 138.1 ITCM-C301-SW


TOLEDO 7     115 - M-TOWN 7     115 1
M-TOWN 9    34.5 - M-TOWN 7     115 1
M-TOWN 9    34.5 - M-TOWN 7     115 2


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 71.0 88.7 101.2 126.5 ITCM-C202-SW


MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 65.3 81.6 101.0 126.2 ITCM_C2_DYSART_1_16


DYSART 5     161 - VINTON 5     161 1
DYSART 5     161 - WASHBRN5     161 1
TRAER  5     161 - DYSART 5     161 1
TRAER  8    69.0 - TRAER  5     161 1
ABBOTT 5     161 - TRAER  5     161 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 68.6 85.8 100.8 126.0 ITCM_C2_BELLEPLAINE


BL.PLN.7     115 - STON PT7     115 1
BL.PLN.9    34.5 - BL.PLN.7     115 1
TOLEDO 7     115 - BL.PLN.7     115 1
TOLEDO 7     115 - M-TOWN 7     115 1
TOLEDO 9    34.5 - TOLEDO 7     115 2
TOLEDO 9    34.5 - TOLEDO 7     115 1


C


631004 M-TOWN 7     115 631013 
BLRSTWN7     115  1 80 64.8 81.0 100.3 125.4 ITCM_C2_DYSART_2_16


DYSART 5     161 - VINTON 5     161 1
DYSART 5     161 - WASHBRN5     161 1
TRAER  5     161 - DYSART 5     161 1


C


631025 COGGON 7     115 631146 
COFFEY7      115  1 57 -75.5 132.5 -90.2 158.2 ITCM-C107-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C


631051 HAZL S 5     161 631101 
DUNDEE 5     161  1 223 250.1 112.2 311.2 139.5 ITCM-C209-NE


SALEM  3     345 - DBQCOUNTY3   345 1
HAZLTON3     345 - DBQCOUNTY3   345 1


C


631051 HAZL S 5     161 631101 
DUNDEE 5     161  1 223 245.8 110.2 306.9 137.6 ITCM-C208-NE


SALEM  3     345 - DBQCOUNTY3   345 1
DBQCOUNTY3   345 - EDEN 345     345 1


C


631073 MT VERN5     161 631099 
WYOMING5     161  1 167 168.6 101.0 214.1 128.2 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C


631073 MT VERN5     161 631099 
WYOMING5     161  1 167 168.1 100.7 213.0 127.6 ITCM-C105-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 200 -219.8 109.9 -280.4 140.2 ITCM-C209-NE


SALEM  3     345 - DBQCOUNTY3   345 1
HAZLTON3     345 - DBQCOUNTY3   345 1


C


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 200 -216.0 108.0 -276.6 138.3 ITCM-C208-NE


SALEM  3     345 - DBQCOUNTY3   345 1
DBQCOUNTY3   345 - EDEN 345     345 1


C


631110 WAPELLO5     161 631115 
OTTUMWA5     161  2 222 -368.3 165.9 -387.7 174.7 ITCM-C207-SE


WAPELLO5     161 - OTTUMWA5     161 1
OTTUMWA5     161 - OTTUMWA3     345 1


C


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1 846 846.9 100.1 1092.2 129.1 ITCM-C107-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C


635841 PRY CTY8    69.0 635843 
MONROE 8    69.0  1 40 39.9 99.7 51.2 127.9 ITCM-C202-SW


MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)
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Loading 
(MW)


Loading 
(%)


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -288.4 150.2 -296.0 154.2 WSD4FR-SC1C5


FTRANDL4     230 - UTICAJC4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C
640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -277.0 144.3 -292.4 152.3 WNE3GI1196C2


FTTHOMP3     345 - GR ISLD3     345 1
C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -276.4 144.0 -291.8 152.0 WSD3FT3396C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -276.4 144.0 -291.8 152.0 WSD3FT3392C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -267.0 139.1 -282.8 147.3 WSD4FT2386C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -265.3 138.2 -277.4 144.5 WIA4SC9182C2


SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - EAGLE  4     230 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC29    13.8 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC19    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC39    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1
TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
RASMUSN4     230 - SIOUXCY4     230 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -257.5 134.1 -269.5 140.4 WIA4SC-SBC1


TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -258.2 134.5 -269.2 140.2 WSD4FR-SC2C5


UTICAJC4     230 - RASMUSN4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -255.8 133.2 -266.8 139.0 WSD4FR-SC3C5


RASMUSN4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C


640133 COLMBUS4     230 652509 
FTRANDL4     230  1 192 -251.4 131.0 -261.3 136.1 WSD4UJ582C2


FTRANDL4     230 - UTICAJC4     230 1
UTICAJC4     230 - RASMUSN4     230 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -161.0 150.5 -165.5 154.6 WSD7GP-M&TC1


GAVINS 7     115 - YANKTON7     115 1
GAVINS 7     115 - YKNTJCT7     115 1
GAVINS 7     115 - GAVINS1G    13.8 1
GAVINS 7     115 - GAVINS2G    13.8 1
GAVINS 7     115 - GAVINS3G    13.8 1
BLMFLD 7     115 - GAVINS 7     115 1
HARTGTN7     115 - GAVINS 7     115 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -161.0 150.5 -163.1 152.5 WSD4FR-SC1C5


FTRANDL4     230 - UTICAJC4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -156.6 146.4 -160.7 150.2 WSD7MS-M&TC1


MISSION7     115 - WITTEN 7     115 1
MISSION7     115 - VETALTP7     115 1
ST.FRANC     115 - MISSION7     115 1
MISSION9    24.9 - MISSION7     115 2
MISSION9    24.9 - MISSION7     115 1
MARTIN 7     115 - VETALTP7     115 1
WITTEN 7     115 - KPS20-WE7    115 1
WITTEN 4     230 - WITTEN 7     115 - 
WITTEN 9    13.8 1
WINNER 7     115 - WITTEN 7     115 1
HARMONY7     115 - ST.FRANC     115 1


C
640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -154.1 144.0 -158.4 148.1 WNE3GI1196C2


FTTHOMP3     345 - GR ISLD3     345 1
C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -154.0 143.9 -158.3 147.9 WSD3FT3396C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -154.0 143.9 -158.3 147.9 WSD3FT3392C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -153.8 143.8 -157.4 147.1 WIA4SC9182C2


SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - EAGLE  4     230 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC29    13.8 1
SIOUXCY3     345 - SIOUXCY4     230 - 
SIOUXC19    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC39    13.8 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1
TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
RASMUSN4     230 - SIOUXCY4     230 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -151.5 141.6 -155.9 145.7 WSD4FT2386C2


FTTHOMP3     345 - GR ISLD3     345 1
FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -151.8 141.8 -155.3 145.1 WIA4SC-SBC1


TWIN CH4     230 - SIOUXCY4     230 1
FTRANDL4     230 - SIOUXCY4     230 1
SIOUXCY4     230 - DENISON4     230 1
SIOUXCY4     230 - SIOUXCY5     161 - 
SIOUXC49    13.8 1


C


640349 SPENCER7     115 652510 
FTRANDL7     115  1 107 -150.4 140.6 -153.6 143.6 WSD4FR-SC2C5


UTICAJC4     230 - RASMUSN4     230 1
FTRANDL4     230 - SIOUXCY4     230 1


C


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC 
13.2 2 125 160.3 128.3 158.4 126.7 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C


652436 FARGO  7     115 652435 
FARGO  4     230 652434 FARGOSVC 
13.2 2 125 -160.3 128.3 -158.4 126.7 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C


652481 MIDLAND7     115 652487 
PHILIP 7     115  1 77 -102.6 133.2 -102.6 133.2 WSD7OA-M&TC1


OAHE   7     115 - ASH TAP      115 1
OAHE   4     230 - OAHE   7     115 - 
OAHE 9      13.8 1
OAHE   7     115 - OAHE  1G    13.8 1
EAGLEBT7     115 - OAHE   7     115 1
IRVSIMM7     115 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 2
ASH TAP      115 - ASH ST 7     115 1
PIERRE 7     115 - ASH TAP      115 1


C


652481 MIDLAND7     115 652491 
IRVSIMM7     115  1 77 -94.3 122.5 -98.2 127.5 WSD4NU-WB-C1


NUNDRWD4     230 - MAURINE4     230 1
NUNDRWD4     230 - NUNDRWD7     115 - 
NUNDRWD9    13.8 1
PHILTAP4     230 - OAHE   4     230 1
NUNDRWD4     230 - PHILTAP4     230 1
PHILIP 4     230 - PHILTAP4     230 1


C


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652273 FTTHMP19 
13.8 1 313 -404.2 129.1 -432.0 138.0 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652274 FTTHMP29 
13.8 1 313 -404.3 129.2 -432.1 138.1 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652273 FTTHMP19 
13.8 1 313 404.3 129.2 432.1 138.1 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652274 FTTHMP29 
13.8 1 313 404.4 129.2 432.2 138.1 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C


657709 LANGDON7     115 657720 
SWEETWA7     115  1 81 125.5 154.9 114.9 141.9 C2.DO7-1725F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C


657709 LANGDON7     115 657720 
SWEETWA7     115  1 81 125.5 154.9 114.9 141.9 C2.DR7-1140F


DRAYTON7     115 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1


C


657709 LANGDON7     115 657720 
SWEETWA7     115  1 81 125.5 154.9 114.9 141.9 C2.DR7-1160F


DRAYTON7     115 - DRAYTO2T     230 1
DRAYTON7     115 - DRAYTO1T     230 1
DONALDS7     115 - DRAYTON7     115 1
HENSEL 7     115 - DRAYTON7     115 1
DRAYTON4     230 - DRAYTO1T     230 1
DRAYTO19    13.8 - DRAYTO1T     230 1
DRAYTON4     230 - DRAYTO2T     230 1
DRAYTO29    13.8 - DRAYTO2T     230 1
DONALDS7     115 - DONDPIP7     115 1
DONALDS7     115 - G875 TAP7    115 1
DONALDS7     115 - HALMA  7     115 1
DONALDS9    41.6 - DONALDS7     115 1
DONALDS9    41.6 - DONALDS7     115 2
DONALDS9    41.6 - G873 TAP7   41.6 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


669019 ROVER  8    63.5 669037 
RIDGEWY8    63.5  1 79.2 117.9 148.9 117.9 148.8 MH-016


ROSSER 4     230 - RIDGEWY4     230 1
RIDGEWY4     230 - RIDGEWY8    63.5 1
RIDGEWY4     230 - RIDGEWY8    63.5 2


C


680027 CLDNIA 8    69.0 680091 
CLDNA SS    69.0  1 51.7 68.3 132.0 78.2 151.2 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680027 CLDNIA 8    69.0 680091 
CLDNA SS    69.0  1 51.7 68.3 132.0 78.2 151.2 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -47.8 191.3 -54.0 216.0 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -47.8 191.3 -54.0 216.0 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -24.5 98.0 -32.8 131.4 C5.GNO-HRM,GNO-LAN


GENOA  5     161 - HARMONY5     161 1
LANSINGW     161 - GENOA  5     161 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 45.8 183.3 52.0 208.1 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680110 
GENOA       69.0  1 25 45.8 183.3 52.0 208.1 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 44.4 177.5 48.3 193.3 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 36.7 147.0 41.0 163.9 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 36.6 146.6 40.9 163.8 c1c2:arp345-rockyrn


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 35.9 143.7 40.3 161.2 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 34.5 138.1 38.7 154.7 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 34.7 139.0 38.1 152.4 C2.5E51 HYD


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
HYDROLN7     115 - HYDROLANE8  69.0 5


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 34.4 137.5 37.7 150.8 C2.5E56 TCN


T-CRNRS7     115 - TCORNERSCAP7 115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 35.1 140.2 37.5 149.8 C2.5E50 HYD


HYDROLN7     115 - JIMFLS 7     115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 32.7 130.9 36.9 147.6 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 32.7 130.9 36.9 147.6 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


680243 HANNB TP    69.0 680244 
GILMAN      69.0  1 25 -31.5 126.0 -32.6 130.4 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680244 GILMAN      69.0 680245 
HOLCOMBE    69.0  1 25 -33.3 133.2 -34.4 137.8 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)
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680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -43.6 174.3 -47.5 190.1 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -35.9 143.8 -40.2 160.8 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -35.9 143.8 -40.2 160.6 c1c2:arp345-rockyrn


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -35.1 140.5 -39.5 158.0 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -33.7 134.9 -37.9 151.6 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -33.9 135.8 -37.3 149.3 C2.5E51 HYD


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
HYDROLN7     115 - HYDROLANE8  69.0 5


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -33.6 134.3 -36.9 147.7 C2.5E56 TCN


T-CRNRS7     115 - TCORNERSCAP7 115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -34.3 137.0 -36.7 146.7 C2.5E50 HYD


HYDROLN7     115 - JIMFLS 7     115 1
T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -31.9 127.7 -36.1 144.5 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -31.9 127.7 -36.1 144.4 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


693580 CYPRESS      345 699247 
ARCADN3      345  1 618 771.7 124.9 824.0 133.3 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


693580 CYPRESS      345 699247 
ARCADN3      345  1 618 771.7 124.9 824.0 133.3 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -54.1 132.0 -59.5 145.1 C9_SAR_138


SAR 69      69.0 - SAR 138      138 2
SAR 69      69.0 - SAR 138      138 3
SAR 138      138 - SARATOGA     115 1
HOLYWOOD     138 - SAR 138      138 1
ACEC BADGERW 138 - SAR 138      138 1
HOLYWOOD     138 - POE 138      138 1
ACEC BADGERW 138 - PETENWEL     138 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -50.3 122.7 -53.8 131.3 c1c2:wernerw-hiway2


WERNER W     345 - HIWAY 22     345 1
WERNER W     345 - ROCKY RN     345 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -49.1 119.8 -52.5 128.0 c1c2:wernerw-napple


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - WERNER W     138 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -48.4 118.2 -51.5 125.6 ATC_C2_POE


HOLYWOOD     138 - POE 138      138 1
PORT EDS    69.0 - POE 138      138 1
VUL 138      138 - POE 138      138 2
VUL 138      138 - POE 138      138 1
POE 69      69.0 - POE 138      138 1
POE 138      138 - LPV 138      138 1
POE 138      138 - SAL 138      138 1


C


698351 PET 69      69.0 699808 
PETENWEL     138  1 41 -48.1 117.3 -51.4 125.3 c1c2:wernerw-napple


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - ROCKY RN     345 1


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 51.8 199.2 51.8 199.1 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 49.4 190.0 49.4 190.0 C9_CAN_138f


CANAL_138    138 - EAST KRK     138 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - CANAL_138    138 2
CANAL_138    138 - DUNN ROA     138 1
ROSIERE-1   24.9 - ROSIERE      138 1
DYCK 138     138 - ROSIERE      138 1
SAWYER      69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
BEARDSLE    69.0 - EAST KRK    69.0 1
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU MICH ST 69.0 - DUNN ROA    69.0 1


C


698573 BRUSBAY     69.0 698575 
SAWYER      69.0  1 37 47.9 129.5 47.9 129.5 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 122.4 156.9 145.4 186.4 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 121.4 155.6 143.0 183.4 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 121.4 155.6 143.0 183.3 c1c2:arp345-rockyrn


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 117.2 150.2 140.3 179.8 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 114.7 147.1 137.7 176.6 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 114.7 147.1 137.7 176.5 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 114.7 147.1 137.7 176.5 C2.6E5 ECL AS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
AS KING3     345 - EAU CL 3     345 1
EAU CLA5     161 - EAUCLAI8    69.0 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 113.6 145.7 136.7 175.2 C2.8P6 BKR KING


AS KING3     345 - CHIS CO3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 113.0 144.8 136.1 174.5 C5.ASK-EAU,ASK-RRK


AS KING3     345 - EAU CL 3     345 1
AS KING3     345 - REDROCK3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699240 
SAR 138      138  1 78 89.8 115.2 107.8 138.2 ATC_C5_L-GDP181_W-2


ST LAKE      345 - GARDR PK     345 1
T-CRNRS7     115 - WIEN         115 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -126.4 162.1 -149.4 191.6 C2.8E7 ECL BS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10
AS KING3     345 - EAU CL 3     345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -125.5 160.9 -147.1 188.6 C9_ARP_345


ARP 345      345 - ARP 138      138 1
ARP 345      345 - ROCKY RN     345 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -125.4 160.7 -147.0 188.5 c1c2:arp345-rockyrn


ARP 345      345 - ROCKY RN     345 1
ARP 345      345 - ARP 138      138 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -121.3 155.5 -144.4 185.1 C2.8E5 ECL BS


EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -118.8 152.3 -141.8 181.8 C2.8P5 BKR KING


AS KING3     345 - KOLMNLK3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -118.8 152.3 -141.8 181.8 C2.8E4 ECL BS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -118.8 152.3 -141.8 181.8 C2.6E5 ECL AS


EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
AS KING3     345 - EAU CL 3     345 1
EAU CLA5     161 - EAUCLAI8    69.0 1
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -117.7 150.9 -140.8 180.5 C2.8P6 BKR KING


AS KING3     345 - CHIS CO3     345 1
AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -117.1 150.1 -140.2 179.7 C5.ASK-EAU,ASK-RRK


AS KING3     345 - EAU CL 3     345 1
AS KING3     345 - REDROCK3     345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - ARP 345      345 1


C


698840 ACEC BADGERW 138 699808 
PETENWEL     138  1 78 -93.9 120.4 -111.9 143.4 ATC_C5_L-GDP181_W-2


ST LAKE      345 - GARDR PK     345 1
T-CRNRS7     115 - WIEN         115 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.2 159.8 -166.2 159.8 ATC_C1_NAT1


EMPIRE1      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.2 159.8 -166.2 159.8 C9_NAT_138


BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
EMPIRE1      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - PRESQ IS     138 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1131.4 124.6 -1259.0 138.7 ATC_C5_HW22L31_U-12


HIWAY 22     345 - GARDR PK     345 1
KELLY        115 - WHITCOMB     115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1122.3 123.6 -1250.9 137.8 ATC_C5_HW22L31_J-36


HIWAY 22     345 - GARDR PK     345 1
BELL PLN     115 - BDGR 115     115 1
BELL PLN     115 - CAROLINE     115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1109.9 122.2 -1236.7 136.2 ATC_C5_HW22L31_U-13


HIWAY 22     345 - GARDR PK     345 1
WHITCOMB     115 - CAROLINE     115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1077.7 118.7 -1201.5 132.3 c1c2:hiway22-gardrp


HIWAY 22     345 - GARDR PK     345 1
GARDR PK     115 - GARDR PK     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1077.7 118.7 -1201.5 132.3 c1c2:hiway22-gardrp


HIWAY 22     345 - GARDR PK     345 1
GARDR PK     115 - GARDR PK     345 2


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1072.1 118.1 -1195.3 131.6 ATC_C5_HW22L31_U-10


HIWAY 22     345 - GARDR PK     345 1
GARDR PK     115 - HILLTP       115 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1019.4 112.3 -1140.2 125.6 c1c2:wernerw-hiway2


WERNER W     345 - HIWAY 22     345 1
MORGAN       345 - HIWAY 22     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1019.7 112.3 -1140.5 125.6 c1c2:hiway22-gardrp


HIWAY 22     345 - GARDR PK     345 1
MORGAN       345 - HIWAY 22     345 1


C


698928 WERNER W     345 699785 
ROCKY RN     345  1 908 -1019.6 112.3 -1140.4 125.6 c1c2:hiway22-gardrp


HIWAY 22     345 - GARDR PK     345 1
WERNER W     345 - HIWAY 22     345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 406.4 121.3 455.1 135.8 C9_NAP_345


N APP 5      138 - N APPLETON   345 1
N APPLETON   345 - N APP 4      138 1
N APPLETON   345 - NAP3 NEU     345 1
WERNER W     345 - N APPLETON   345 1
N APPLETON   345 - KEWAUNEE     345 1
N APPLETON   345 - FTZGERLD     345 1
N APPLETON   345 - FOXRIVER     345 1
NAP         34.5 - NAP3 NEU     345 1
N APP 6      138 - NAP3 NEU     345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 398.3 118.9 452.7 135.1 c1c2:wernerw-napple


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - HIWAY 22     345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 397.9 118.8 449.9 134.3 c1c2:napplet-foxriv


N APPLETON   345 - FOXRIVER     345 1
WERNER W     345 - N APPLETON   345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 397.4 118.6 449.9 134.3 c1c2:napplet-nap3ne


N APPLETON   345 - NAP3 NEU     345 1
WERNER W     345 - N APPLETON   345 1


C


698929 WERNER W     138 699577 
WERNER       138  1 335 388.3 115.9 441.2 131.7 c1c2:napplet-ftzger


N APPLETON   345 - FTZGERLD     345 1
WERNER W     345 - N APPLETON   345 1


C


699003 LAND O L    69.0 699005 
CON         69.0  1 35 -44.4 126.8 -44.9 128.3 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


699033 DAR 138      138 699036 
NOM 138      138  1 120 154.2 128.5 167.3 139.5 c1c2:pad138-townlin


PAD 138      138 - TOWNLINE     138 1
PAD 345      345 - PAD 138      138 1


C


699033 DAR 138      138 699036 
NOM 138      138  1 120 154.0 128.3 166.7 138.9 c1c2:pad345-roe3451


PAD 345      345 - ROE 345      345 1
PAD 345      345 - PAD 138      138 1


C


699033 DAR 138      138 699036 
NOM 138      138  1 120 141.6 118.0 157.7 131.5 c1c2:roe345-col3451


ROE 345      345 - COL 345      345 1
ROE 345      345 - CARDINAL     345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699177 CHART IN     138 699288 
HOLLND       138  1 321 -379.9 118.3 -401.5 125.1 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699177 CHART IN     138 699288 
HOLLND       138  1 321 -379.9 118.3 -401.5 125.1 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 185.2 121.1 207.8 135.8 c1c2:wernerw-hiway2


WERNER W     345 - HIWAY 22     345 1
WERNER W     345 - ROCKY RN     345 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 176.7 115.5 199.7 130.5 c1c2:wernerw-rockyr


WERNER W     345 - ROCKY RN     345 1
ARP 345      345 - ROCKY RN     345 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 176.6 115.4 198.4 129.7 c1c2:wernerw-napple


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - WERNER W     138 1


C


699241 POE 138      138 699939 
SAL 138      138  1 153 170.2 111.2 191.6 125.2 c1c2:wernerw-napple


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - ROCKY RN     345 1


C


699244 ARP 345      345 699245 
ARP 138      138  1 381 437.4 114.8 489.6 128.5 c1c2:arp345-rockyrn


ARP 345      345 - ROCKY RN     345 1
GARDR PK     345 - ROCKY RN     345 1


C


699258 AUBURN       138 699261 
BARTON       138  1 175 224.8 128.4 236.8 135.3 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699258 AUBURN       138 699261 
BARTON       138  1 175 224.8 128.4 236.8 135.3 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699258 AUBURN       138 699269 
BUTTRNT5     138  1 175 -243.6 139.2 -255.6 146.0 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699258 AUBURN       138 699269 
BUTTRNT5     138  1 175 -243.6 139.2 -255.6 146.0 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699268 BUTLER       138 699327 
GRANVL 5     138  1 335 -391.9 117.0 -434.3 129.6 ATC_C5_9911_L-CYP31


CYPRESS      345 - ARCADN3      345 1
ARCADN1      345 - GRANVL1      345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -153.5 194.3 -163.5 206.9 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -153.5 194.3 -163.5 206.9 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -125.2 158.4 -133.1 168.4 ATC_C5_796L41B_HOLG


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 138 138 - HOLLND       138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -124.1 157.0 -132.3 167.5 ATC_C5_111B_BHT-BRV


BRANCHRVR345 345 - SEC          345 1
BARNHART 345 345 - BRANCHRVR345 345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
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699299 ELKHT L      138 699533 
FOREST J     138  1 79 -124.1 157.0 -132.3 167.5 c1c2:sec-branchrv1+


BRANCHRVR345 345 - SEC          345 1
BARNHART 345 345 - BRANCHRVR345 345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -124.0 156.9 -132.2 167.3 ATC_C5_BHT-BRV_L-SE


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - SEC          345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -124.0 156.9 -132.2 167.3 c1c2:barnhart-branc


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - SEC          345 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -121.1 153.2 -129.0 163.2 ATC_C5_796L41B_8222


BARNHART 345 345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -120.2 152.2 -127.4 161.3 ATC_C2_SAU2


CEDRSK 2     138 - SAUKV6       138 Z
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CDRSK8      24.9 - CEDRSK 2     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CEDRSK 3     138 - SAUKVL4      138 Z


C


699299 ELKHT L      138 699533 
FOREST J     138  1 79 -115.0 145.6 -122.6 155.2 c1c2:barnhart-branc


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 140.0 155.6 150.0 166.7 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 140.0 155.6 150.0 166.7 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 111.7 124.1 119.6 132.9 ATC_C5_796L41B_HOLG


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 138 138 - HOLLND       138 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 110.6 122.8 118.8 132.0 ATC_C5_111B_BHT-BRV


BRANCHRVR345 345 - SEC          345 1
BARNHART 345 345 - BRANCHRVR345 345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 110.6 122.8 118.8 132.0 c1c2:sec-branchrv1+


BRANCHRVR345 345 - SEC          345 1
BARNHART 345 345 - BRANCHRVR345 345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 110.5 122.7 118.7 131.9 ATC_C5_BHT-BRV_L-SE


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - SEC          345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 110.5 122.7 118.7 131.9 c1c2:barnhart-branc


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - SEC          345 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 107.6 119.5 115.5 128.3 ATC_C5_796L41B_8222


BARNHART 345 345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699299 ELKHT L      138 699955 
SAUKVL4      138  1 90 106.7 118.6 113.9 126.6 ATC_C2_SAU2


CEDRSK 2     138 - SAUKV6       138 Z
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CDRSK8      24.9 - CEDRSK 2     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CEDRSK 3     138 - SAUKVL4      138 Z


C


699306 FRDONIA      138 699353 
LYNDON9      138  1 139 -180.6 129.9 -190.1 136.7 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699306 FRDONIA      138 699353 
LYNDON9      138  1 139 -180.6 129.9 -190.1 136.7 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699341 MEYER RD     138 699353 
LYNDON9      138  1 139 192.7 138.6 202.2 145.5 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699341 MEYER RD     138 699353 
LYNDON9      138  1 139 192.7 138.6 202.2 145.5 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -205.9 148.1 -215.4 154.9 ATC_C5_796L41B_L-SE


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 345 345 - GRANVL2      345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -205.9 148.1 -215.4 154.9 c1c2:granvl2-barnha


BARNHART 345 345 - GRANVL2      345 1
BARNHART 345 345 - CEDRSAUK     345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -175.0 125.9 -182.3 131.2 ATC_C5_796L41B_HOLG


BARNHART 345 345 - CEDRSAUK     345 1
BARNHART 138 138 - HOLLND       138 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -173.8 125.0 -181.4 130.5 ATC_C5_111B_BHT-BRV


BRANCHRVR345 345 - SEC          345 1
BARNHART 345 345 - BRANCHRVR345 345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -173.8 125.0 -181.4 130.5 c1c2:sec-branchrv1+


BRANCHRVR345 345 - SEC          345 1
BARNHART 345 345 - BRANCHRVR345 345 1


C







Table F-7: 2022 SUOP Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type
Loading 
(MW)


Loading 
(%)


Loading 
(MW)


Loading 
(%)


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -173.7 125.0 -181.3 130.4 ATC_C5_BHT-BRV_L-SE


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - SEC          345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -173.7 125.0 -181.3 130.4 c1c2:barnhart-branc


BARNHART 345 345 - BRANCHRVR345 345 1
BARNHART 345 345 - SEC          345 1


C


699341 MEYER RD     138 699643 
TECUM RD     138  1 139 -170.6 122.8 -177.9 128.0 ATC_C5_796L41B_8222


BARNHART 345 345 - CEDRSAUK     345 1
CHART IN     138 - CEDRSK 2     138 1
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CHART IN     138 - CHRTR RM    24.9 3
CHART IN     138 - HOLLND       138 1


C


699534 HINTZ        138 699577 
WERNER       138  Z 335 -382.3 114.1 -431.0 128.7 C9_NAP_345


N APP 5      138 - N APPLETON   345 1
N APPLETON   345 - N APP 4      138 1
N APPLETON   345 - NAP3 NEU     345 1
WERNER W     345 - N APPLETON   345 1
N APPLETON   345 - KEWAUNEE     345 1
N APPLETON   345 - FTZGERLD     345 1
N APPLETON   345 - FOXRIVER     345 1
NAP         34.5 - NAP3 NEU     345 1
N APP 6      138 - NAP3 NEU     345 1


C


699534 HINTZ        138 699577 
WERNER       138  Z 335 -374.3 111.7 -428.7 128.0 c1c2:wernerw-napple


WERNER W     345 - N APPLETON   345 1
WERNER W     345 - HIWAY 22     345 1


C


699534 HINTZ        138 699577 
WERNER       138  Z 335 -373.9 111.6 -425.9 127.1 c1c2:napplet-foxriv


N APPLETON   345 - FOXRIVER     345 1
WERNER W     345 - N APPLETON   345 1


C


699534 HINTZ        138 699577 
WERNER       138  Z 335 -373.4 111.5 -425.9 127.1 c1c2:napplet-nap3ne


N APPLETON   345 - NAP3 NEU     345 1
WERNER W     345 - N APPLETON   345 1


C


699569 PLAINS       138 699581 
ARNOLD       138  1 173 233.9 135.2 242.2 140.0 C9_PRI_138


BIGBAY       138 - PRESQ IS     138 1
EMPIRE6      138 - PRESQ IS     138 1
TILDEN4      138 - PRESQ IS     138 1
NORTH LK     138 - PRESQ IS     138 1
FREEMAN      138 - PRESQ IS     138 1
PERCH LK     138 - PRESQ IS     138 1
PRESQ IS     138 - DEAD RVR     138 1
PRESQ IS    69.0 - PRESQ IS     138 1
BIGBAY       138 - NATIONAL     138 1


C


699572 BDGR 138     138 699637 
BDGR 115     115  1 143 -176.6 123.5 -188.9 132.1 c1c2:gardrpk-rockyr


GARDR PK     345 - ROCKY RN     345 1
HIWAY 22     345 - GARDR PK     345 1


C







344949 4LEMT   2    138 345124 
4MER  2&3    138  1 281 -477.2 169.8 -474.4 168.8 MER BUS3


4MER  2&3    138 - 4SANDY CK    138 1
4BAUMGT 1    138 - 4MER  2&3    138 1
4MER  2&3    138 - 4ARNOLD 2    138 1
4MER  2&3    138 - 4RUDR 2 TP   138 1


C


346716 4CAHOK  3    138 346719 
4CAHOK  4    138  Z 478 -649.5 135.9 -644.7 134.9 C-ROX-B


7CAMBEL T    345 - 7ROXFORD     345 1
7CAMPBELL    345 - 7CAMBEL T    345 1
7CAHOKIA     345 - 7CAMBEL T    345 1
7CAHOKIA     345 - 4CAHOK  1    138 1
7CAHOKIA     345 - 7BALDWIN     345 1


C


347830 7NEWTON      345 347831 
4NEWTON      138  2 450 570.0 126.7 570.8 126.8 NWTY-3497


7CASEY       345 - 7NEWTON      345 1
7NEWTON      345 - 4NEWTON      138 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C1-AUS


SUMMITLK     115 - ARORA ST     115 1
ANTIGO       115 - ARORA ST     115 1
ARORA ST     115 - AUS 69      69.0 1
AURORA ST T124.9 - ARORA ST     115 1
AURORA ST T224.9 - ARORA ST     115 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2-CRB


CRANBRY 2    115 - CRANBERY     115 Z
CRANBRY 2    115 - LAKOTA R     115 1
CRANBRY 2    115 - THREE LK     115 1
CRANBERY     115 - ST GERMA     115 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C1-EST


SKANAWAN     115 - EASTOM       115 1
TOMAHAWK     115 - EASTOM       115 1
EASTOM       115 - HIWAY 8      115 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_HI8


SKANAWAN     115 - HIWAY 8      115 1
EASTOM       115 - HIWAY 8      115 1
HODAG        115 - HIWAY 8      115 1
HIWAY 8      115 - CLEAR LK     115 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_KEL


GARDR PK     115 - KELLY        115 1
KELLY        115 - WHITCOMB     115 1
KELLY        115 - BUNKERHL     115 1
KELLY       46.0 - KELLY        115 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_PIN


BUNKERHL     115 - PINE         115 1
PINE        46.0 - PINE         115 1
PINE        46.0 - PINE         115 2
GRFTHR F     115 - PINE         115 1
SKANAWAN     115 - PINE         115 1
MAINE115     115 - PINE         115 1


C


Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%
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Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_RRN1


ROCKY RN     345 - ROCKY RN     115 1
ROCKY RN     115 - WHITNG A     115 1
ROCKY RN     115 - COYNE        115 1
ROCKY RN     115 - NORTHPT      115 1
RRN 46      46.0 - ROCKY RN     115 1
ROCKY RN     115 - PLOVER       115 1
ROCKY RN     345 - ROCKY RN     115 2


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_RRN2


ROCKY RN     115 - NORTHPT      115 1
RRN 46      46.0 - ROCKY RN     115 1
ROCKY RN     115 - PLOVER       115 1
ROCKY RN     345 - ROCKY RN     115 2
ROCKY RN     345 - ROCKY RN     115 3


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_RRN3


ROCKY RN     345 - ROCKY RN     115 3
ROCKY RN     345 - ROCKY RN     115 1
ROCKY RN     115 - WHITNG A     115 1
ROCKY RN     115 - COYNE        115 1


C


349555 2BUSH       69.0 349556 
2CAT MORT TA69.0  1 36.8 47.1 128.0 47.1 128.0 ATC_C2_SHS


SUNNYVAL     115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 2
HILLTP       115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 1
WESTON_      115 - SHRMN ST     115 1
MORRISON     115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 3


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C1-AUS


SUMMITLK     115 - ARORA ST     115 1
ANTIGO       115 - ARORA ST     115 1
ARORA ST     115 - AUS 69      69.0 1
AURORA ST T124.9 - ARORA ST     115 1
AURORA ST T224.9 - ARORA ST     115 1


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2-CRB


CRANBRY 2    115 - CRANBERY     115 Z
CRANBRY 2    115 - LAKOTA R     115 1
CRANBRY 2    115 - THREE LK     115 1
CRANBERY     115 - ST GERMA     115 1


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C1-EST


SKANAWAN     115 - EASTOM       115 1
TOMAHAWK     115 - EASTOM       115 1
EASTOM       115 - HIWAY 8      115 1


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_HI8


SKANAWAN     115 - HIWAY 8      115 1
EASTOM       115 - HIWAY 8      115 1
HODAG        115 - HIWAY 8      115 1
HIWAY 8      115 - CLEAR LK     115 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%
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Benchmark Case Study Case
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603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_KEL


GARDR PK     115 - KELLY        115 1
KELLY        115 - WHITCOMB     115 1
KELLY        115 - BUNKERHL     115 1
KELLY       46.0 - KELLY        115 1


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_PIN


BUNKERHL     115 - PINE         115 1
PINE        46.0 - PINE         115 1
PINE        46.0 - PINE         115 2
GRFTHR F     115 - PINE         115 1
SKANAWAN     115 - PINE         115 1
MAINE115     115 - PINE         115 1


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_RRN1


ROCKY RN     345 - ROCKY RN     115 1
ROCKY RN     115 - WHITNG A     115 1
ROCKY RN     115 - COYNE        115 1
ROCKY RN     115 - NORTHPT      115 1
RRN 46      46.0 - ROCKY RN     115 1
ROCKY RN     115 - PLOVER       115 1
ROCKY RN     345 - ROCKY RN     115 2


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_RRN2


ROCKY RN     115 - NORTHPT      115 1
RRN 46      46.0 - ROCKY RN     115 1
ROCKY RN     115 - PLOVER       115 1
ROCKY RN     345 - ROCKY RN     115 2
ROCKY RN     345 - ROCKY RN     115 3


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_RRN3


ROCKY RN     345 - ROCKY RN     115 3
ROCKY RN     345 - ROCKY RN     115 1
ROCKY RN     115 - WHITNG A     115 1
ROCKY RN     115 - COYNE        115 1


C


603009 GRANT  7     115 605011 
GRANT       69.0  1 17.2 26.7 155.2 26.7 154.8 ATC_C2_SHS


SUNNYVAL     115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 2
HILLTP       115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 1
WESTON_      115 - SHRMN ST     115 1
MORRISON     115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 3


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 157.0 177.0 159.3 179.6 C2.5M171 BKR WIL


BLK DG27     115 - WILSON 7     115 2
WILSON 7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 152.3 171.8 154.4 174.1 C5.BDS-EDA,EDA-EDP


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
EDINA  7     115 - NINE MI7     115 1
EDINA  7     115 - EDEN PR7     115 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%
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603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 152.3 171.8 154.4 174.1 XEL_C5_BDS-EDA_EDA-EDP_11


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
EDINA  7     115 - NINE MI7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 142.8 161.0 144.8 163.2 C2.5M238 BKR NMC BS


EDINA  7     115 - NINE MI7     115 1
BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 141.8 159.9 143.8 162.1 C2.5M173 BKR WILSON


BLK DOG7     115 - WILSON TAP7  115 3
WILSON 7     115 - WILSON TAP7  115 1
NINE MI7     115 - WILSON TAP7  115 1
WILSON 7     115 - WILSON CAP 7 115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 141.7 159.7 142.2 160.4 C2.5M219 BKR SCO BS


HYLNDLK7     115 - DEANLAK7     115 1
SCOTTCO7     115 - DEANLAK7     115 1
BLUE LK7     115 - HYLNDLK7     115 1
SHAKOPE7     115 - SCOTTCO7     115 1
SHAKOPE7     115 - GRE-EAGLECK7 115 1
SAVAGE 7     115 - GRE-EAGLECK7 115 1
BLK DOG7     115 - SAVAGE 7     115 1
SCOTTCO7     115 - SCOTTCO8    69.0 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 117.0 131.9 118.2 133.2 C2.5M159 BKR EDINA BS


EDINA  7     115 - STLSPRK7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 117.0 131.9 118.2 133.2 XEL_C2_EDINA_2_115


EDINA  7     115 - STLSPRK7     115 1
EDINA  7     115 - EDEN PR7     115 1


C


603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 117.0 131.9 117.5 132.5 C2.5M220 SCO


SHAKOPE7     115 - SCOTTCO7     115 1
SHAKOPE7     115 - GRE-EAGLECK7 115 1
SAVAGE 7     115 - GRE-EAGLECK7 115 1
BLK DOG7     115 - SAVAGE 7     115 1
SCOTTCO7     115 - SCOTTCO8    69.0 2
SCOTTCO7     115 - SCOTT_CAP7   115 1


C
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603061 BLK DOG7     115 603116 
WILSON 7     115  1 88.7 115.6 130.3 116.2 131.0 C5.SCO-BDS,CAR-SCO-GND


GRE-GLNDALE7 115 - GRE-GLNDALE869.0 - 
GRE-GLNDAL1T13.8 1
SCOTTAP7     115 - SCOTTCO7     115 1
SCOTTAP7     115 - PIKELK 7     115 1
CARVRCO7     115 - SCOTTAP7     115 1
PIKELK 7     115 - GRE-GLNDALE7 115 1
CARVRCO7     115 - CARVRCO8    69.0 2
SHAKOPE7     115 - SCOTTCO7     115 1
SHAKOPE7     115 - GRE-EAGLECK7 115 1
SAVAGE 7     115 - GRE-EAGLECK7 115 1
BLK DOG7     115 - SAVAGE 7     115 1


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -47.4 155.3 -46.7 153.1 C2.5R39BFT


BAYFRNT7     115 - GINGLES7     115 1
BAYFRNT7     115 - PILSEN7      115 1
BAYFRNT7     115 - BAYFRT88    88.0 7
INOPUMP7     115 - PILSEN7      115 1
INOPUMP7     115 - IRONRIV7     115 1
IRONRIV7     115 - DAHLBRG7     115 1
IRONRIV7     115 - IRON RIV    34.5 1
DAHLBRG7     115 - STIN-WI7     115 1


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -47.4 155.3 -46.7 153.1 C2.5R40BFT


BAYFRNT7     115 - GINGLES7     115 1
BAYFRNT7     115 - PILSEN7      115 1
BAYFRNT7     115 - BAYFRT88    88.0 7


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -41.4 135.6 -41.4 135.7 C2.5R29 IRW


IRONWD 7     115 - HURLEY 7     115 1
IRONWD 7     115 - PARKFLS7     115 1
IRONWD 7     115 - IRONWD 9    34.5 2
IRONWD 7     115 - IRONWD 9    34.5 5
HURLEY 7     115 - GINGLES7     115 1


C


605020 IRONWD88    88.0 605445 
SAXONP88    88.0  1 30.5 -41.4 135.6 -41.4 135.7 C2.5R30 IRW


IRONWD 7     115 - HURLEY 7     115 1
IRONWD 7     115 - PARKFLS7     115 1
IRONWD 7     115 - IRONWD 9    34.5 2
IRONWD 7     115 - IRONWD 9    34.5 5


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C1-AUS


SUMMITLK     115 - ARORA ST     115 1
ANTIGO       115 - ARORA ST     115 1
ARORA ST     115 - AUS 69      69.0 1
AURORA ST T124.9 - ARORA ST     115 1
AURORA ST T224.9 - ARORA ST     115 1


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2-CRB


CRANBRY 2    115 - CRANBERY     115 Z
CRANBRY 2    115 - LAKOTA R     115 1
CRANBRY 2    115 - THREE LK     115 1
CRANBERY     115 - ST GERMA     115 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C1-EST


SKANAWAN     115 - EASTOM       115 1
TOMAHAWK     115 - EASTOM       115 1
EASTOM       115 - HIWAY 8      115 1


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_HI8


SKANAWAN     115 - HIWAY 8      115 1
EASTOM       115 - HIWAY 8      115 1
HODAG        115 - HIWAY 8      115 1
HIWAY 8      115 - CLEAR LK     115 1


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_KEL


GARDR PK     115 - KELLY        115 1
KELLY        115 - WHITCOMB     115 1
KELLY        115 - BUNKERHL     115 1
KELLY       46.0 - KELLY        115 1


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_PIN


BUNKERHL     115 - PINE         115 1
PINE        46.0 - PINE         115 1
PINE        46.0 - PINE         115 2
GRFTHR F     115 - PINE         115 1
SKANAWAN     115 - PINE         115 1
MAINE115     115 - PINE         115 1


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_RRN1


ROCKY RN     345 - ROCKY RN     115 1
ROCKY RN     115 - WHITNG A     115 1
ROCKY RN     115 - COYNE        115 1
ROCKY RN     115 - NORTHPT      115 1
RRN 46      46.0 - ROCKY RN     115 1
ROCKY RN     115 - PLOVER       115 1
ROCKY RN     345 - ROCKY RN     115 2


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_RRN2


ROCKY RN     115 - NORTHPT      115 1
RRN 46      46.0 - ROCKY RN     115 1
ROCKY RN     115 - PLOVER       115 1
ROCKY RN     345 - ROCKY RN     115 2
ROCKY RN     345 - ROCKY RN     115 3


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_RRN3


ROCKY RN     345 - ROCKY RN     115 3
ROCKY RN     345 - ROCKY RN     115 1
ROCKY RN     115 - WHITNG A     115 1
ROCKY RN     115 - COYNE        115 1


C


605405 BARRMUN8    69.0 680327 T 
BARMUN    69.0  1 19 -25.6 134.7 -25.6 134.9 ATC_C2_SHS


SUNNYVAL     115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 2
HILLTP       115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 1
WESTON_      115 - SHRMN ST     115 1
MORRISON     115 - SHRMN ST     115 1
SHRMN ST    46.0 - SHRMN ST     115 3


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 243.0 202.5 240.0 200.0 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 234.3 195.3 231.3 192.7 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 234.3 195.3 231.3 192.7 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 191.3 159.4 188.3 156.9 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608660 TWOHBRSS     115 608690 
TWO HBR7     115  1 120 191.2 159.4 188.2 156.8 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -243.1 202.6 -240.1 200.0 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -234.3 195.3 -231.3 192.8 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -234.3 195.3 -231.3 192.8 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -191.3 159.4 -188.3 157.0 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608660 TWOHBRSS     115 616675 
GRE-WALDO  7 115  1 120 -191.2 159.4 -188.2 156.8 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 74.8 170.0 75.9 172.5 C2.ARD115MWF


ARROWHD7     115 - HANESRD7     115 1
ARROWHD7     115 - HIBBARD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - MIDWAY 7     115 1
ARROWHD7     115 - COLBYVL7     115 1
ARROWHD7     115 - GRE-4CORNRS7 115 1
ARROWHD7     115 - GRE-BERGNTP7 115 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD2JCT     115 - ARROWHD7     115 2
CLOQUET7     115 - ARROWHD7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD4     230 2
AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 69.5 158.0 70.2 159.5 C2.ARD98LF


98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 69.5 158.1 70.2 159.5 C2.HIL1TF


HILLTOP7     115 - HIBBARD7     115 1
HILLTOP7     115 - LSPI   7     115 1
HILLTOP7     115 - 15TH AV7     115 1
HILTPJCT     115 - HILLTOP7     115 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1
HILTPJCT     115 - HILLTOP4     230 1
HILTPJCT     115 - HILTPTR9    13.8 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 69.4 157.8 70.1 159.4 C2.ARD98-99LWF


AWHD1JCT     115 - AWHD1TR9    13.8 1
AWHD1JCT     115 - ARROWHD7     115 1
AWHD1JCT     115 - ARROWHD4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 66.4 150.9 67.1 152.5 C2.BBY98-FUT.1LWF


BLBY1JCT     115 - BLBY1TR9    13.8 1
BLBY1JCT     115 - BLCKBRY7     115 1
BLBY1JCT     115 - BLCKBRY4     230 1
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 66.4 150.9 67.1 152.4 C2.BBY98LF


BLBY2JCT     115 - BLBY2TR9    13.8 2
BLBY2JCT     115 - BLCKBRY7     115 2
BLBY2JCT     115 - BLCKBRY4     230 2
98L TAP4     230 - ARROWHD4     230 1
98L TAP4     230 - HILLTOP4     230 1
98L TAP4     230 - BLCKBRY4     230 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 64.6 146.7 65.7 149.4 C2.ARD16LF


ARROWHD7     115 - GRE-BERGNTP7 115 1
COTTNTP7     115 - GRE-BERGNTP7 115 1
GRE-BERGNLK7 115 - GRE-BERGNTP7 115 1
TAFT   7     115 - GRE-BERGNLK7 115 Z
COTTNTP7     115 - GRE-COTTON 7 115 1
16L TAP7     115 - COTTNTP7     115 1
16L TAP7     115 - ETCO   7     115 1
16L TAP7     115 - GRE-PEARY  7 115 1
ETCO   7     115 - FORBES 7     115 1
ETCO   7     115 - ETCO   G    13.8 1
VIRGNIA7     115 - GRE-PEARY  7 115 1
CLOQUET7     115 - ARROWHD7     115 1
ARROWHD7     115 - GARY   7     115 1
ARROWHD7     115 - COLBYVL7     115 1
AWHD2JCT     115 - AWHD2TR9    13.8 2
AWHD2JCT     115 - ARROWHD7     115 2
AWHD2JCT     115 - ARROWHD4     230 2


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 62.3 141.5 62.9 143.1 C1.CLQ 115 BUS


CLOQUET7     115 - BURNETT7     115 1
CLOQUET7     115 - ARROWHD7     115 1
POTLTCH7     115 - CLOQUET7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 62.1 141.1 62.8 142.7 C5.AHD-SLK,HIB-AHD


ARROWHD      345 - ST LAKE      345 1
ARROWHD7     115 - HIBBARD7     115 1


C


608666 FONDULAC     115 608676 
HIBBARD7     115  1 44 61.0 138.6 61.5 139.8 C1.HIL BUS


HILLTOP7     115 - HIBBARD7     115 1
HILLTOP7     115 - LSPI   7     115 1
HILLTOP7     115 - 15TH AV7     115 1
HILTPJCT     115 - HILLTOP7     115 1


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -226.0 183.8 -223.0 181.3 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -217.2 176.6 -214.2 174.2 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -217.2 176.6 -214.2 174.2 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -174.3 141.7 -171.3 139.2 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608688 COLBYVL7     115 608689 
FRNCHRV7     115  1 123 -174.1 141.6 -171.1 139.1 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608689 FRNCHRV7     115 616677 
GRE-CLVRVLY7 115  1 158 -229.4 145.2 -226.4 143.3 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608689 FRNCHRV7     115 616677 
GRE-CLVRVLY7 115  1 158 -220.7 139.7 -217.7 137.8 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608689 FRNCHRV7     115 616677 
GRE-CLVRVLY7 115  1 158 -220.7 139.7 -217.7 137.8 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608690 TWO HBR7     115 616677 
GRE-CLVRVLY7 115  1 158 231.6 146.6 228.6 144.7 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C


608690 TWO HBR7     115 616677 
GRE-CLVRVLY7 115  1 158 222.9 141.1 219.9 139.2 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608690 TWO HBR7     115 616677 
GRE-CLVRVLY7 115  1 158 222.9 141.1 219.9 139.2 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -257.9 209.7 -254.9 207.3 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -249.2 202.6 -246.2 200.2 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -249.2 202.6 -246.2 200.2 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -206.2 167.7 -203.2 165.2 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608691 SLVRBYH7     115 608692 
SLVRBAY7     115  1 123 -206.1 167.6 -203.1 165.1 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 248.8 202.3 245.8 199.8 C5.TCH-HYT,TCH-DKR-HYT


TAC HBR6     138 - HOYT LK6     138 1
TAC HBR6     138 - DUNKARD6     138 1
HOYT LK6     138 - DUNKARD6     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 240.0 195.2 237.0 192.7 C1.HYT BUS


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 240.0 195.2 237.0 192.7 C2.HYT43L


HOYT LK6     138 - DUNKARD6     138 1
HOYT LK6     138 - 43L TAP6     138 1
HOYT LK6     138 - PLANT 4G    13.8 1
HOYT LK6     138 - PLANT 3G    13.8 1
HOYT LK6     138 - PLANT 2G    13.8 1
NUGGET 6     138 - HOYT LK6     138 1
TAC HBR6     138 - HOYT LK6     138 1
LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 197.0 160.2 194.0 157.8 C2.AUR20L


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
43L TAP6     138 - LASKIN 6     138 1
NUGGET 6     138 - 43L TAP6     138 1
HOYT LK6     138 - 43L TAP6     138 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608691 SLVRBYH7     115 616675 
GRE-WALDO  7 115  1 123 196.9 160.1 193.9 157.6 C1.AUR BUS1


LASKNJCT     115 - LASKNTR9    13.8 1
LASKNJCT     115 - LASKIN 7     115 1
LASKNJCT     115 - LASKIN 6     138 1
LASKIN 7     115 - FORBES 7     115 1
REMOVE UNIT 1 FROM BUS LASKIN 7     115


C


608696 TAC HBR6     138 608698 
HOYT LK6     138  1 89 128.4 144.3 126.9 142.6 C2.SIL42LF


SLVRBYH7     115 - SLVRBAY7     115 1
SLVRBYH7     115 - GRE-WALDO  7 115 1
TWOHBRSS     115 - GRE-WALDO  7 115 1
SLVRBAY7     115 - NSM 3A G    13.8 1


C


608696 TAC HBR6     138 608698 
HOYT LK6     138  1 89 115.3 129.6 113.8 127.8 C2.COL42L


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1
FRNCHRV7     115 - GRE-CLVRVLY7 115 1
TWO HBR7     115 - GRE-CLVRVLY7 115 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 129.5 145.5 128.0 143.8 C2.SIL42LF


SLVRBYH7     115 - SLVRBAY7     115 1
SLVRBYH7     115 - GRE-WALDO  7 115 1
TWOHBRSS     115 - GRE-WALDO  7 115 1
SLVRBAY7     115 - NSM 3A G    13.8 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 116.4 130.8 114.9 129.0 C2.COL42L


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1
FRNCHRV7     115 - GRE-CLVRVLY7 115 1
TWO HBR7     115 - GRE-CLVRVLY7 115 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 113.5 127.6 112.0 125.9 C1.COL 115 BUS


COLBYVL7     115 - FRNCHRV7     115 1
ARROWHD7     115 - COLBYVL7     115 1
RIDGEVW7     115 - COLBYVL7     115 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 112.7 126.6 111.8 125.6 C2.TCH42WB1F


GRE-TAC HAR869.0 - TAC HBR7     115 - 
GRE-TAC HART12.8 1
TACHBJCT     115 - TAC HBR7     115 1
FINLND_7     115 - TAC HBR7     115 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 112.7 126.6 111.8 125.6 C1.TCH 115 BUS


GRE-TAC HAR869.0 - TAC HBR7     115 - 
GRE-TAC HART12.8 1
TACHBJCT     115 - TAC HBR7     115 1
FINLND_7     115 - TAC HBR7     115 1
TACHBJCT     115 - TACHBTR9    13.8 1
TACHBJCT     115 - TAC HBR6     138 1


C


608696 TAC HBR6     138 608699 
DUNKARD6     138  1 89 112.7 126.6 111.8 125.6 C2.TCH128LF


GRE-TAC HAR869.0 - TAC HBR7     115 - 
GRE-TAC HART12.8 1
TACHBJCT     115 - TAC HBR7     115 1
FINLND_7     115 - TAC HBR7     115 1
TACHBJCT     115 - TACHBTR9    13.8 1
TACHBJCT     115 - TAC HBR6     138 1
FINLND_7     115 - GRE-FINLAND7 115 1
SLVRBAY7     115 - FINLND_7     115 1


C


608698 HOYT LK6     138 608699 
DUNKARD6     138  1 89 -120.8 135.8 -119.3 134.0 C2.SIL42LF


SLVRBYH7     115 - SLVRBAY7     115 1
SLVRBYH7     115 - GRE-WALDO  7 115 1
TWOHBRSS     115 - GRE-WALDO  7 115 1
SLVRBAY7     115 - NSM 3A G    13.8 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 43.5 226.8 43.4 225.8 C2.WAK5N28F


WAKEFLD7     115 - GRE-SWAN LK7 115 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
PYNSVIL7     115 - WAKEFLD7     115 1
STCTPW 7     115 - WAKEFLD7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-I94PARK7 115 - GRE-STAUGST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 43.5 226.4 43.2 225.0 C2.INP10WB2F


GRE-I94PARK7 115 - GRE-STAUGST7 115 1
STCLTP 7     115 - GRE-I94PARK7 115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCTPW 7     115 - WAKEFLD7     115 1
STCLOUD7     115 - STCTPW 7     115 1
GRE-WAKEFLD869.0 - GRE-FRHV TP869.0 1
GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
BLUEHRN8    69.0 - GRE-WAKEFLD869.0 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 41.5 216.1 40.6 211.4 C5.ECK-MNN,SHC-CNC#1 AS


ELM CRK3     345 - MNTCELO3     345 1
COON CK3     345 - COON CK7     115 - 
CNCTER19    34.5 9
SHERCO 3     345 - COON CK3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 41.6 216.5 39.9 208.0 XEL_C2_WAKEFIELD_1_115


PYNSVIL7     115 - WAKEFLD7     115 1
PAYNES 4     230 - PYNSVIL7     115 - 
PAYNSVL 9   13.8 9
PYNSVIL7     115 - PAYNES 8    69.0 2
PYNSVIL7     115 - PAYNES 8    69.0 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.6 211.4 39.6 206.2 C2.DKN62WB1F


GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
MNTCELO7     115 - GRE-LKCONST7 115 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.6 211.3 39.5 205.9 C2.CRO5M71F


GRE-BIGSWAN7 115 - GRE-CROWRIV7 115 1
GRE-BIGSWAN7 115 - GRE-SWAN LK7 115 1
GRE-BIGSWAN7 115 - HUC-HUTCHMN7 115 1
GRE-BIGSWAN869.0 - GRE-BIGSWAN7 115 - 
GRE-BIGSWANT13.8 1
GRE-CROWRIV869.0 - GRE-CROWRIV7 115 - 
GRE-CROWRIVT13.8 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.1 208.9 39.1 203.5 C2.DKN62WB2F


GRE-DICKNSN7 115 - GRE-ST BONI7 115 1
GRE-DICKNSN7 115 - GRE-CROWRIV7 115 1
GRE-DICKNSN7 115 - GRE-DCKSNSS7 115 1
GRE-DICKNSN3 345 - GRE-DICKNSN7 115 - 
GRE-DICKNSNT12.4 1
GRE-DICKNSN7 115 - GRE-DICKIN 869.0 1
PULASKI7     115 - GRE-DCKSNSS7 115 1
PULASKI7     115 - GRE-LKCONST7 115 1
PULASKI7     115 - PULASKI8    69.0 - 
LKPULASKI6 813.8 6
PULASKI7     115 - LK PULASKI 869.0 - 
LKPULASKI5 834.5 5
MNTCELO7     115 - GRE-LKCONST7 115 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.0 208.5 39.0 203.2 C2F.MNN1F


MNTCELO3     345 - QUARRY 3     345 1
ELM CRK3     345 - MNTCELO3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 40.0 208.5 39.0 203.2 C2.8N5 BKR MNN


ELM CRK3     345 - MNTCELO3     345 1
MNTCELO3     345 - QUARRY 3     345 1


C


615404 GRE-LIBERTY869.0 619847 
GRE-HASTY  869.0  1 19.2 39.6 206.1 38.7 201.6 C2.CNC8M40F


GRE-BUNKER 3 345 - GRE-BUNKER 4 230 - 
GRE-BUNKER T13.8 1
SHERCO 3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - GRE-BUNKER 3 345 2
COON CK3     345 - COON CK7     115 - 
CNCTER29    34.5 10
SHERCO 3     345 - COON CK3     345 1


C


615542 GRE-GLNDALE869.0 618729 
GRE-BURNSCT869.0  1 66.5 107.1 161.1 107.1 161.0 C2.BRV5M199F


GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL2T13.8 2
GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL1T13.8 1
GRE-BURNVIL7 115 - GRE-DKTAHGT7 115 1


C


616962 GRE-COLHLTP869.0 618729 
GRE-BURNSCT869.0  1 68.1 -93.6 137.4 -93.6 137.5 C2.BRV5M199F


GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL2T13.8 2
GRE-BURNVIL869.0 - GRE-BURNVIL7 115 - 
GRE-BURNVL1T13.8 1
GRE-BURNVIL7 115 - GRE-DKTAHGT7 115 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


630169 MILLCRK8    69.0 630170 
CMPX NT8    69.0  1 69 -99.6 144.4 -99.3 143.9 ITCM-C207-EC


BVR CH 5     161 - BVR CH65     161 1
BVR CH 5     161 - ALBANY 5     161 1
BVR CH 5     161 - SB 49  5     161 1
BEVCHN28    69.0 - BVR CH 5     161 1
BEVCHN28    69.0 - BVR CH 5     161 2
BVRCH52G    20.0 - BVR CH65     161 1
BEVCHN18    69.0 - BVR CH65     161 1
ROCK CK5     161 - BVR CH65     161 1


C


630243 HAWKTAP     69.0 630249 
WINDSOR8    69.0  1 35 -81.9 234.0 -74.7 213.5 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630243 HAWKTAP     69.0 630250 
RICHFLD8    69.0  1 35 81.9 234.0 74.7 213.5 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630250 RICHFLD8    69.0 630732 
BETHEL 8    69.0  1 45 78.4 174.2 71.2 158.2 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630251 FRDBRGM8    69.0 630252 
TRIPOLI8    69.0  1 36 76.2 211.7 76.2 211.5 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C
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630251 FRDBRGM8    69.0 630732 
BETHEL 8    69.0  1 45 -78.4 174.2 -78.4 174.2 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630252 TRIPOLI8    69.0 656069 
READLYN8    69.0  1 36 71.7 199.2 71.7 199.1 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


630381 SLAKEN 8    69.0 630385 
SLAKES 8    69.0  1 72 -98.7 137.0 -97.7 135.6 WIA5CS-SBC1


ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - CRESTON5     161 1
ANTA TP5     161 - EXIRA  5     161 1
BROOKST5     161 - CRESTON5     161 1
CLRNDA 5     161 - BROOKST5     161 1
BROOKS 5     161 - BROOKST5     161 1
CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1


C


630676 FAIRBANK    69.0 656057 
ORAN8       69.0  1 45 -67.4 149.8 -67.4 149.8 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C
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652481 MIDLAND7     115 652487 
PHILIP 7     115  1 77 -100.2 130.1 -100.2 130.1 WSD7OA-M&TC1


OAHE   7     115 - ASH TAP      115 1
OAHE   4     230 - OAHE   7     115 - 
OAHE 9      13.8 1
OAHE   7     115 - OAHE  1G    13.8 1
EAGLEBT7     115 - OAHE   7     115 1
IRVSIMM7     115 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 1
OAHE   4     230 - OAHE   7     115 2
ASH TAP      115 - ASH ST 7     115 1
PIERRE 7     115 - ASH TAP      115 1


C


656057 ORAN8       69.0 656069 
READLYN8    69.0  1 45 -67.8 150.7 -67.8 150.8 ITCM_C2_HAZLETON_3_161


HAZL S 5     161 - DUNDEE 5     161 1
HAZL S 5     161 - WASHBRN5     161 1
HAZL S 5     161 - HAZLTON3     345 2
HAZLTNS8    69.0 - HAZL S 5     161 1
HAZLTON5     161 - HAZL S 5     161 1
HAZLTON5     161 - BLKHAWK5     161 1
HAZLTON5     161 - HAZLTON3     345 1
WINDSOR5     161 - HAZLTON5     161 1
HAZLTNN8    69.0 - HAZLTON5     161 1


C


657712 PRAIRIE7     115 657904 
PRAIRIE8    69.0  2 81 102.8 126.9 102.9 127.0 C2.5G7 BKR PRAIRIE


PRAIRIE7     115 - PRAIRIE8    69.0 1
PRAIRIE7     115 - PRAIRIE8    69.0 3
PRASWCP7     115 - PRAIRIE7     115 1
NORDIC 7     115 - PRAIRIE7     115 1


C


669019 ROVER  8    63.5 669037 
RIDGEWY8    63.5  1 79.2 117.9 148.9 117.9 148.8 MH-016


ROSSER 4     230 - RIDGEWY4     230 1
RIDGEWY4     230 - RIDGEWY8    63.5 1
RIDGEWY4     230 - RIDGEWY8    63.5 2


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -31.4 125.7 -33.0 131.9 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C


680037 T BRN       69.0 680091 
CLDNA SS    69.0  1 25 -31.4 125.7 -33.0 131.9 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 40.5 161.9 40.5 161.8 C2.5E5 TCN BS


T-CRNRS7     115 - WIEN         115 1
T-CRNRS7     115 - T CORNE8    69.0 1
T-CRNRS7     115 - T CORNE8    69.0 2
T-CRNRS7     115 - HYDROLN7     115 1


C


680242 LUBLIN      69.0 680505 
LAKEHEAD    69.0  1 25 32.7 130.8 33.8 135.2 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


680244 GILMAN      69.0 680245 
HOLCOMBE    69.0  1 25 -31.5 125.9 -31.3 125.3 C2.5E5 TCN BS


T-CRNRS7     115 - WIEN         115 1
T-CRNRS7     115 - T CORNE8    69.0 1
T-CRNRS7     115 - T CORNE8    69.0 2
T-CRNRS7     115 - HYDROLN7     115 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -39.7 158.7 -39.7 158.7 C2.5E5 TCN BS


T-CRNRS7     115 - WIEN         115 1
T-CRNRS7     115 - T CORNE8    69.0 1
T-CRNRS7     115 - T CORNE8    69.0 2
T-CRNRS7     115 - HYDROLN7     115 1


C


680481 LUBLINTP    69.0 680505 
LAKEHEAD    69.0  1 25 -31.9 127.6 -33.0 132.1 XL.WIS-STA, HYD-TCN


T-CRNRS7     115 - HYDROLN7     115 1
T-CRNRS7     115 - T CORNE8    69.0 1
LFY TAP8    69.0 - LAFAYETE    69.0 1
WISSOTAG    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - LFY TAP8    69.0 1
WISOTBC8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - DPC TAP8    69.0 1
CADOTT 8    69.0 - BOYD   8    69.0 1
BOYD   8    69.0 - DELMAR 8    69.0 1
STANLEY8    69.0 - DELMAR 8    69.0 1


C


698198 POR 69      69.0 698201 
COL 69      69.0  1 53 -86.9 163.9 -85.9 162.0 ATC_C5_X-13_X-20


POR 138      138 - COL 138      138 1
POR 138      138 - COL 138      138 2


C


698198 POR 69      69.0 698201 
COL 69      69.0  1 53 -68.1 128.5 -67.2 126.7 C9_POR_138


POR 138      138 - HAM 138      138 1
POR 138      138 - TRI 138      138 1
POR 138      138 - TRI 138      138 2
POR 138      138 - COL 138      138 1
POR 138      138 - COL 138      138 2
POR 69      69.0 - POR 138      138 1
STAFF        138 - HAM 138      138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


698198 POR 69      69.0 698201 
COL 69      69.0  1 53 -68.0 128.3 -67.1 126.6 ATC_C2_POR


POR 138      138 - TRI 138      138 2
POR 138      138 - COL 138      138 1
POR 69      69.0 - POR 138      138 1
POR 138      138 - COL 138      138 2
POR 138      138 - TRI 138      138 1
POR 138      138 - HAM 138      138 1


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 78.5 301.9 78.5 301.7 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C


698572 DYCKESVL    69.0 698573 
BRUSBAY     69.0  1 26 74.9 288.1 74.9 288.0 C9_CAN_138f


CANAL_138    138 - EAST KRK     138 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - CANAL_138    138 2
CANAL_138    138 - DUNN ROA     138 1
ROSIERE-1   24.9 - ROSIERE      138 1
DYCK 138     138 - ROSIERE      138 1
SAWYER      69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
BEARDSLE    69.0 - EAST KRK    69.0 1
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU MICH ST 69.0 - DUNN ROA    69.0 1


C


698573 BRUSBAY     69.0 698575 
SAWYER      69.0  1 37 72.6 196.2 72.6 196.3 ATC_C2_CANf1


CANAL_138    138 - EAST KRK     138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - ALGOMA      69.0 1
SAWYER      69.0 - CANAL_69    69.0 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 2
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
CANAL_138    138 - DUNN ROA     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


698573 BRUSBAY     69.0 698575 
SAWYER      69.0  1 37 69.0 186.5 69.0 186.6 C9_CAN_138f


CANAL_138    138 - EAST KRK     138 1
CANAL_138    138 - ROSIERE      138 1
CANAL_69    69.0 - CANAL_138    138 1
CANAL_69    69.0 - CANAL_138    138 2
CANAL_138    138 - DUNN ROA     138 1
ROSIERE-1   24.9 - ROSIERE      138 1
DYCK 138     138 - ROSIERE      138 1
SAWYER      69.0 - CANAL_69    69.0 1
SBU IND     69.0 - CANAL_69    69.0 1
BEARDSLE    69.0 - EAST KRK    69.0 1
SBU MICH ST 69.0 - CANAL_69    69.0 1
SBU MICH ST 69.0 - DUNN ROA    69.0 1


C


698701 ATLNTIC     69.0 698764 
PORT TAP    69.0  1 37 -52.4 141.5 -52.4 141.7 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -83.4 173.8 -83.6 174.2 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -83.4 173.8 -83.6 174.2 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -83.4 173.8 -83.6 174.2 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698710 CHNDLR      69.0 698711 
CORTAP-UPPCO69.0  1 48 -83.4 173.8 -83.6 174.2 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -98.3 166.7 -98.6 167.2 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -98.3 166.7 -98.6 167.2 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -98.3 166.7 -98.6 167.2 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698710 CHNDLR      69.0 699057 
CORNEL      69.0  1 59 -98.3 166.7 -98.6 167.2 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -83.5 174.0 -83.7 174.4 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -83.5 174.0 -83.7 174.4 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -83.5 174.0 -83.7 174.4 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698711 CORTAP-UPPCO69.0 699878 
WATSON      69.0  1 48 -83.5 174.0 -83.7 174.4 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 84.0 175.0 84.2 175.5 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 84.0 175.0 84.2 175.5 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 84.0 175.0 84.2 175.5 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698722 FORSYTH     69.0 699878 
WATSON      69.0  1 48 84.0 175.0 84.2 175.5 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


698740 WINON TI    69.0 698786 
TWNLAKES    69.0  1 37 54.0 145.8 54.0 145.9 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698740 WINON TI    69.0 698805 
LAKE MIN    69.0  1 37 -46.9 126.6 -46.9 126.7 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698764 PORT TAP    69.0 698786 
TWNLAKES    69.0  1 37 -52.5 141.8 -52.5 141.8 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698805 LAKE MIN    69.0 698995 
MASS        69.0  1 32 -47.0 146.7 -47.0 147.0 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.6 160.2 -166.6 160.2 ATC_C1_NAT1


EMPIRE1      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1


C


698919 TILDEN4      138 699904 
PRESQ IS     138  1 104 -166.6 160.2 -166.6 160.2 C9_NAT_138


BIGBAY       138 - NATIONAL     138 1
TILDEN2      138 - NATIONAL     138 1
EMPIRE1      138 - NATIONAL     138 1
FREEMAN      138 - NATIONAL     138 1
NATIONAL     138 - TILDEN1      138 1
BIGBAY       138 - PRESQ IS     138 1


C


698995 MASS        69.0 698997 
BRUCE CR    69.0  1 35 -57.5 164.3 -57.6 164.7 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698997 BRUCE CR    69.0 698999 
WATERSM     69.0  1 35 -61.0 174.3 -61.1 174.5 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


698999 WATERSM     69.0 699003 
LAND O L    69.0  1 35 -66.0 188.5 -66.1 188.8 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


699003 LAND O L    69.0 699005 
CON         69.0  1 35 -71.1 203.1 -71.2 203.4 ATC_C2_M38


ATLANTIC     138 - M-38 138     138 1
NORTH LK     138 - M-38 138     138 1
M-38 69     69.0 - M-38 138     138 1
WINO TIE     138 - M-38 138     138 1
M-38 138     138 - PERCH LK     138 1


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 105.9 168.1 106.2 168.5 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 105.9 168.1 106.2 168.5 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 105.9 168.1 106.2 168.5 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


699053 NORDIC      69.0 699972 
MNTAIN      69.0  1 63 105.9 168.1 106.2 168.5 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 102.7 201.4 103.0 201.9 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 102.7 201.4 103.0 201.9 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 102.7 201.4 103.0 201.9 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


699056 CORTAP-WE   69.0 699057 
CORNEL      69.0  1 51 102.7 201.4 103.0 201.9 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


699056 CORTAP-WE   69.0 699972 
MNTAIN      69.0  1 69 -103.2 149.6 -103.5 150.0 ATC_C5_29051_29071


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699056 CORTAP-WE   69.0 699972 
MNTAIN      69.0  1 69 -103.2 149.6 -103.5 150.0 c1c2:arnold-perkins1+arno


ARNOLD       138 - PERKINS      138 1
ARNOLD       138 - PERKINS      138 2


C


699056 CORTAP-WE   69.0 699972 
MNTAIN      69.0  1 69 -103.2 149.6 -103.5 150.0 c1c2:arnold-perkins2+arno


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C


699056 CORTAP-WE   69.0 699972 
MNTAIN      69.0  1 69 -103.2 149.6 -103.5 150.0 c1c2:arnold-perkins2+plai


ARNOLD       138 - PERKINS      138 2
ARNOLD       138 - PERKINS      138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


699296 CORNEL2      138 699476 
RANGELIN     138  1 134 -199.0 148.5 -197.9 147.7 C9_SAU_138


MEQUON       138 - SAUKV6       138 1
MEQUON      24.9 - MEQUON       138 1
CEDRSK 2     138 - SAUKV6       138 Z
PORT WSH     138 - SAUKV6       138 1
CHART IN     138 - CEDRSK 2     138 1
CDRSK8      24.9 - CEDRSK 2     138 1
FRDONIA      138 - FREDONIA    27.6 1
BARTON9     24.9 - BARTON       138 1
SAUKVL5      138 - SAUKV6       138 Z
SAUKVL5      138 - SAUKVL4      138 Z
PLSNT VL     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL5      138 1
CEDARBRG     138 - SAUKVL5      138 1
CHART IN     138 - HOLLND       138 1
CHART IN     138 - CHRTR RM    24.9 3
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CEDRSK 3     138 - SAUKVL4      138 Z
ELKHT L      138 - SAUKVL4      138 1
MAPLE        138 - SAUKVL4      138 1
PORT WSH     138 - SAUKVL4      138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
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(MW)


Post 
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(%)


699331 GRANVL 4     138 699476 
RANGELIN     138  1 272 -531.5 195.4 -527.5 193.9 C9_SAU_138


MEQUON       138 - SAUKV6       138 1
MEQUON      24.9 - MEQUON       138 1
CEDRSK 2     138 - SAUKV6       138 Z
PORT WSH     138 - SAUKV6       138 1
CHART IN     138 - CEDRSK 2     138 1
CDRSK8      24.9 - CEDRSK 2     138 1
FRDONIA      138 - FREDONIA    27.6 1
BARTON9     24.9 - BARTON       138 1
SAUKVL5      138 - SAUKV6       138 Z
SAUKVL5      138 - SAUKVL4      138 Z
PLSNT VL     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL5      138 1
CEDARBRG     138 - SAUKVL5      138 1
CHART IN     138 - HOLLND       138 1
CHART IN     138 - CHRTR RM    24.9 3
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CEDRSK 3     138 - SAUKVL4      138 Z
ELKHT L      138 - SAUKVL4      138 1
MAPLE        138 - SAUKVL4      138 1
PORT WSH     138 - SAUKVL4      138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


699443 PORT WSH     138 699476 
RANGELIN     138  2 402 509.3 126.7 506.3 126.0 C9_SAU_138


MEQUON       138 - SAUKV6       138 1
MEQUON      24.9 - MEQUON       138 1
CEDRSK 2     138 - SAUKV6       138 Z
PORT WSH     138 - SAUKV6       138 1
CHART IN     138 - CEDRSK 2     138 1
CDRSK8      24.9 - CEDRSK 2     138 1
FRDONIA      138 - FREDONIA    27.6 1
BARTON9     24.9 - BARTON       138 1
SAUKVL5      138 - SAUKV6       138 Z
SAUKVL5      138 - SAUKVL4      138 Z
PLSNT VL     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL5      138 1
CEDARBRG     138 - SAUKVL5      138 1
CHART IN     138 - HOLLND       138 1
CHART IN     138 - CHRTR RM    24.9 3
CHRTR MS    26.4 - CHART IN     138 1
CHRTR MS    26.4 - CHART IN     138 2
CEDRSK 3     138 - SAUKVL4      138 Z
ELKHT L      138 - SAUKVL4      138 1
MAPLE        138 - SAUKVL4      138 1
PORT WSH     138 - SAUKVL4      138 1
CEDRSK 3     138 - FRDONIA      138 1
CEDRSK 3     138 - CEDRSAUK     345 1
CDRSK9      24.9 - CEDRSK 3     138 1
BARTON       138 - CEDRSK 3     138 1
CEDRSK 2     138 - CEDRSK 3     138 Z


C


699443 PORT WSH     138 699482 
SAUKVL5      138  1 402 616.4 153.3 609.7 151.7 c1c2:portwsh-saukv61+port


PORT WSH     138 - SAUKV6       138 1
PORT WSH     138 - SAUKVL4      138 1


C


699443 PORT WSH     138 699487 
SAUKV6       138  1 481 616.4 128.1 609.7 126.8 c1c2:portwsh-saukvl51+por


PORT WSH     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKVL4      138 1


C


699443 PORT WSH     138 699955 
SAUKVL4      138  1 481 614.2 127.7 607.6 126.3 ATC_C5_742_752


PORT WSH     138 - SAUKV6       138 1
PORT WSH     138 - SAUKVL5      138 1


C


699443 PORT WSH     138 699955 
SAUKVL4      138  1 481 614.2 127.7 607.6 126.3 c1c2:portwsh-saukvl51+por


PORT WSH     138 - SAUKVL5      138 1
PORT WSH     138 - SAUKV6       138 1


C







Table F-8: 2022 SUPK Category C Thermal Overloads with Loadings above 125%


Monitored Element Rating


Benchmark Case Study Case


Contingency Label Contingency Type


Pre 
Loading 
(MW)


Pre 
Loading 
(%)


Post 
Loading 
(MW)


Post 
Loading 
(%)


699569 PLAINS       138 699581 
ARNOLD       138  1 173 363.2 209.9 364.2 210.5 C9_PRI_138


BIGBAY       138 - PRESQ IS     138 1
EMPIRE6      138 - PRESQ IS     138 1
TILDEN4      138 - PRESQ IS     138 1
NORTH LK     138 - PRESQ IS     138 1
FREEMAN      138 - PRESQ IS     138 1
PERCH LK     138 - PRESQ IS     138 1
PRESQ IS     138 - DEAD RVR     138 1
PRESQ IS    69.0 - PRESQ IS     138 1
BIGBAY       138 - NATIONAL     138 1


C


699686 WESTON_      115 699697 
MORRISON     115  1 222 301.1 135.6 298.7 134.5 ATC_C5_O-41_U-101


WESTON_      115 - SHRMN ST     115 1
GARDR PK     115 - HILLTP       115 1


C


699885 NORTH LK     138 699890 M-
38 138     138  1 79 -101.8 128.8 -102.2 129.4 C9_PRI_138


BIGBAY       138 - PRESQ IS     138 1
EMPIRE6      138 - PRESQ IS     138 1
TILDEN4      138 - PRESQ IS     138 1
NORTH LK     138 - PRESQ IS     138 1
FREEMAN      138 - PRESQ IS     138 1
PERCH LK     138 - PRESQ IS     138 1
PRESQ IS     138 - DEAD RVR     138 1
PRESQ IS    69.0 - PRESQ IS     138 1
BIGBAY       138 - NATIONAL     138 1


C
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Appendix 


G 
Affected System Contingency Analysis 
Results 


G.1 PJM Affected System Contingency Analysis 
Below is the PJM affected system study report provided by PJM. 


 


 


 


 







Impact of MISO August 2012 West Area DPP 


generators on PJM Facilities 


1. MISO generators studied: 


MISO Project  Point of Interconnection 
Max Summer 


Output 
Fuel Type


G681  Walters ‐ Albert Lea 69 kV  44  Wind 


G735  Lime Creek Substation  200  Wind 


G798  ITC Midwest Fernald 115kV Substation  150  Wind 


G826 
Xcel Lakefield Generation SW ‐ 
Lakefield Junction 345kV 


200  Wind 


G830  GRE McHenry substation  99  Wind 


G870  Hayward ‐ Winnebago 161 kV  201  Wind 


G947 
ITCM Whispering Wilows 161kV 
Substation 


99  Wind 


H008 
ITC Midwest Richfield 69 kV 
Substation 


36  Wind 


H009 
ITC Midwest Traer ‐ Marshalltown 161 
kV 


150  Wind 


H021  Wellsburg 115kV Substation  138.6  Wind 


H048  Xcel Paynesville 69 kV Substation  50  Wind 


H058  Xcel Paynesville 69kV Substation  45  Wind 


H081  Brookings County ‐ Lyon County 345kV  201  Wind 


H096  Grand Junction ‐ Perry 161 kV  50  Wind 


J026  Adams 161 kV Substation  50  Wind 


J091  ITCM Lime Creek 161 kV Substation  66  Wind 


J092  Scranton substation  20  Wind 


J097 
ITC Midwest Denmark ‐ Newport 
161kV 


200  Wind 


J112  DPC Utica ‐ Lewiston 69 kV  4.95  Wind 


J182  Pleasant Valley Substation  150  Wind 


J183  Split Rock Substation  200  Wind 


J191  Rolling Hills 345 kV Substation  101.2  Wind 


J196  Vermillion 138 kV Substation  50  Wind 


J200  RM Heskett Station 115 kV & 41.6 kV  75  Gas 







J232  Baldwin Station  35  Coal 


R42  Lehigh 345 kV Substation  250  Wind 


R49  Pomeroy Generating station  12  Wind 


R65  R34 Expansion  92  Wind 
 


 


2. Summer Peak analysis 
a.  Model used – PJM 2015SP with the above MISO generators added  


b. Contingencies used – All PJM category B and C contingencies  


c. Monitored areas – All PJM areas 


d. Analysis type – Generation Deliverability 


i. All generators were scaled to their respective capacity portions for base case 


and category B events 


ii. All generators were scaled to their respective total capabilities for category C 


events 


e. Results – one line was found to be overloaded : 


Element  Area  Rating 
MISO, 
MW 


Cont 
Label 


Cont 
Type 


Pre 
MISO 


Pre % 
Post 
MISO 


Post % 


05KEYSTN-
05SORENS ckt1 


345 
205 897 61.6 4814_B2 single 885.7  98.7%  947.3  105.60%


 


f. The only MISO project contributing to the overload is J238  ‐ 61.6 MW 


 


g. Proposed upgrade: 


Connect Keystone 345 kV station to a new 345 kV station near the existing Van Buren 
138 kV station. The new 345 kV station will include one 345/138 kV transformer and six 
138 kV line exits, comprised of existing lines that run adjacent to Van Buren station 
presently. Total cost is as follows:  


 


New 345 kV Line: $21 million  
New 345 kV Station: $20 million  
138 kV line cut-in and remote end work: $5 million 


h. MVP Option:  


MISO MVP project Reynolds – Burr Oak – Hipple 345kV was tested and proved to 


mitigate the overload. 


3. Light Load analysis 
a. Model used – PJM 2014LL with the above MISO generators added  







b. Contingencies used – All PJM category B and C contingencies  


c. Monitored areas – All PJM areas 


d. Analysis type – Generation Deliverability 


i. All wind generators were scaled to 80% of their respective total capabilities for 


base case, category B, and category C events 


ii. The coal generator was scaled to 45% of its respective total capabilities for base 


case, category B, and category C events 


iii. Gas generators were not studied for light load conditions 


 


e. Results – 6 elements were found to be overloaded : 


ComEd 
Line # 


Element  Areas  Rating 
MISO, 
MW 


Cont Label 
Cont 
Type 


Pre 
MISO 


Pre % 
Post 
MISO 


Post% 


L6607 
E FRA; B ‐ 
CRETE;BP 
ckt1 345kV 


222/222  1334  68.9 
765‐


L11215__‐
S 


single  1841.39  138.0  1910.31  143.2 


L94507 
CRETE;BP ‐ 
17STJOHN 
ckt1 345kV 


222/217  1334  68.9 
765‐


L11215__‐
S 


single  1836.79  137.7  1905.71  142.9 


L0404 
QUAD3 ‐ 
11 ‐ H471 ; 
ckt1 345kV 


222/222  1441  336.5 
345‐


L15503_B‐
R 


single  1256.99  87.2  1593.51  110.6 


L0621 
BYRON; B ‐ 
CHERR; B 
ckt1 345kV 


222/222  1441  109.6 
BYRON; 


B_BYRON; 
R_016 


single  1421.99  98.7  1528.84  106.3 


L15503 
CORDO; B ‐ 
NELSO; B 
ckt1 345kV 


222/222  1479  335.4 
345‐


L0404___‐
R 


single  1245.96  84.2  1581.34  106.9 


L15504 
H471 ; ‐ 
NELSO; B 
ckt1 345kV 


222/222  1528  336.5 
345‐


L15503_B‐
R 


single  1249.49  81.8  1586.01  103.8 


 


f. Projects contributing to the overloads above: 


 


 
L6607 L94507 L0404 L0621 L15503 L15504/L0404


G681  1.89  1.89 4.88 1.85 4.86 4.88


G735  8.58  8.58 24.05 9.40 23.95 24.05


G798  0.00  0.00 20.95 8.98 20.88 20.95


G826  8.04  8.04 18.77 0.00 18.70 18.77


G830  0.00  0.00 8.60 0.00 8.57 8.60


G870  8.71  8.71 22.34 8.48 22.25 22.34


G947  4.00  4.00 13.21 5.48 13.16 13.21







H008  1.71  1.71 5.24 2.09 5.22 5.24


H009  6.12  6.12 23.01 9.87 22.93 23.01


H021  5.59  5.59 19.71 8.33 19.64 19.71


H048_H058  4.03  4.03 8.06 2.77 8.03 8.06


H081  0.00  0.00 18.98 0.00 18.91 18.98


H096  0.00  0.00 6.11 2.63 6.09 6.11


J026  2.26  2.26 5.70 2.13 5.67 5.70


J091  2.83  2.83 7.94 3.10 7.90 7.94


J092  0.00  0.00 2.38 1.03 2.38 2.38


J097  8.14  8.14 29.24 14.03 29.21 29.24


J112  0.24  0.24 0.45 0.00 0.45 0.45


J182  6.79  6.79 16.90 6.32 16.83 16.90


J183  0.00  0.00 19.54 0.00 19.47 19.54


J191  0.00  0.00 11.71 5.09 11.68 11.71


J196  0.00  0.00 0.00 0.00 0.00 0.00


J200  0.00  0.00 6.62 0.00 6.60 6.62


J232  0.00  0.00 0.00 0.00 0.00 0.00


R42  0.00  0.00 30.08 12.79 29.99 30.08


R49  0.00  0.00 1.39 0.58 1.39 1.39


R65  0.00  0.00 10.65 4.63 10.62 10.65


 


The projects highlighted will have cost allocation towards the required upgrades. The 


cost allocation follows the rules described in PJM manual M‐14a. 


 


The cost allocation tables are listed in Appendix B. 


 


Note: any change to the projects studied may have potential impacts on the results and 


cost allocations. 


 


g. Proposed upgrades: 


ComEd Line 
# Upgrade Description 


Planning-
Level Cost 
Estimate 


L6607 


Upgrade 1-345kV CB (BT 9-14) at TSS 66 E. Frankfort, 
reconductor 12.5 miles of 1414 ACSR & 0.2 miles of 
2156 ACSR 


$11.2 M 


L94507 
Reconductor 4.7 miles of 1414 ACSR & 0.3 miles of 
2156 ACSR 


$4.0 M 


L0404 
Upgrade 3-345kV DISC SW's (BT 1-11) at Stn 4 Quad 
Cities 


$ 0.9 M 







L0621 


Mitigate sag limitation on 21.5 miles of 2156 ACSR 
OVHD conductor & upgrade BT 4-13 CT's at Stn 6 
Byron 


$12.0 M 


L15503 
Upgrade 2-345kV CB's (BT 7-8 & 8-9) at TSS 155 
Nelson 


L15503 Reconductor 0.4 miles of 2338  ACAR OVHD conductor 


$6.0 M 


L15504/L0404 Upgrade 1-345kV CB (BT 1-2) at ESS H471 


L15504 
Upgrade 2-345kV CB's (BT 4-5 & 5-6) at TSS 155 
Nelson 


$8.5 M 


 


h. MVP Option:  


MISO MVP project Galesburg – Fargo – Maple Ridge 345kV was tested and proved to 


mitigate a number of the overloads. The two elements that still require fix even with the 


MVP are L6607 and L94507 – MISO queue projects will have no cost responsibility towards 


these upgrades based on PJM cost allocation rules. 


 


4. Summary 


   
Violations of PJM and local PJM Transmission Owner planning criteria have been identified 


under the conditions as specified above.   Customers may select the options above which 


include the mitigation of the overloads through the reinforcement of the system using MISO’s 


MVP projects.  Operating procedures must be established in order to mitigate system 


constraints identified above prior to the construction of the required MISO MVP projects.    


 


Proposed generation projects which intend to proceed will be required to enter into a Facilities 


Study Agreement with PJM in order to commence the Facilities Study for the required 


reinforcements. 







Appendix A – Contingency descriptions: 


CONTINGENCY '4814_B2'                                                 
  OPEN BRANCH FROM BUS 243218 TO BUS 243232 CKT 2                  / 243218 05DESOTO 345 243232 
05SORENS 345 2 
  END 
 
CONTINGENCY '765‐L11215__‐S'                                         / CONTINGENCY # 349 
  TRIP BRANCH FROM BUS 270644 TO BUS 243206 CKT 1                  / WILTO; 765 05DUMONT 765 
  END 
 
CONTINGENCY '345‐L15503_B‐R'                                         / CONTINGENCY # 488 
  TRIP BRANCH FROM BUS 270828 TO BUS 270700 CKT 1                  / NELSO; B 345 CORDO; B 345 
  END 
 
CONTINGENCY 'BYRON; B_BYRON; R_016'                                  /* 345/345 KV, AREA 222/222. 
  DISCONNECT BRANCH FROM BUS 270678 TO BUS 270679 CKT 1 
  END 
 
CONTINGENCY '345‐L0404___‐R'                                         / CONTINGENCY # 292 
  TRIP BRANCH FROM BUS 270864 TO BUS 270890 CKT 1                  / QUAD3‐11 345 H471 ; 345 
  END 
 
 


 







Appendix B – Cost Allocations 


1. QUAD3 ‐ 11 ‐ H471 ; ckt1 345kV 


ComEd Line # Upgrade Description 
Planning-Level 
Cost Estimate 


L0404 
Upgrade 3-345kV DISC SW's (BT 1-11) at Stn 4 Quad 
Cities 


$ 0.9 M 


   
 


Project  Impact, MW  Impact, %  Cost, $M 


G735  24.05 8.96% 0.0806


G798  20.95 7.80% 0.0702


G826  18.77 6.99% 0.0629


G870  22.34 8.32% 0.0749


G947  13.21 4.92% 0.0443


H009  23.01 8.57% 0.0771


H021  19.71 7.34% 0.0661


H081  18.98 7.07% 0.0636


J097  29.24 10.89% 0.0980


J182  16.90 6.30% 0.0567


J183  19.54 7.28% 0.0655


J191  11.71 4.36% 0.0393


R42  30.08 11.20% .1008


 







2. BYRON; B ‐ CHERR; B ckt1 345kV 


ComEd Line # Upgrade Description 
Planning-Level 
Cost Estimate 


L0621 
Mitigate sag limitation on 21.5 miles of 2156 ACSR OVHD 


conductor & upgrade BT 4-13 CT's at Stn 6 Byron 
$12.0 M 


 


Project  Impact, MW  Impact, %  Cost, $M 


G870  6.98 20.65% 2.4781


J097  14.03 41.52% 4.9818


R42  12.79 37.83% 0.3405


 







3. CORDO; B ‐ NELSO; B ckt1 345kV 


ComEd Line # Upgrade Description 
Planning-Level 
Cost Estimate 


L15503 Upgrade 2-345kV CB's (BT 7-8 & 8-9) at TSS 155 Nelson 
L15503 Reconductor 0.4 miles of 2338  ACAR OVHD conductor 


$6.0 M 


 


Project  Impact, MW  Impact, %  Cost, $M 


J097  5.31 7.42% 0.4450


J182  16.83 23.51% 1.4108


J183  19.47 27.20% 1.6317


R42  29.98 41.87% 2.5125


 







4. H471 ; ‐ NELSO; B ckt1 345kV 


ComEd Line # Upgrade Description 
Planning-Level 
Cost Estimate 


L15504/L0404 Upgrade 1-345kV CB (BT 1-2) at ESS H471 


L15504 Upgrade 2-345kV CB's (BT 4-5 & 5-6) at TSS 155 Nelson 


$8.5 M 


 


Project  Impact, MW  Impact, %  Cost, $M 


J191  9.25 23.52% 1.9991


R42  30.08 76.48% 6.5009
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G.2 Non-MISO MAPP Companies SAF Results 


Table G-1: 2015 SUOP SAF Results  


Table G-2: 2015 SUPK SAF Results 


Table G-3: 2022 SUOP SAF Results 


Table G-4: 2022 SUPK SAF Results 


 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


630009 ANITA  8    69.0 630396 
CASEY R     69.0  1 CIPCO 58 65.3 112.7 73.3 126.4 WIA5CS8162C2


CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C 0.00131 0.00132 0.00111 0.00567 0.00242 0.00113 0.00162 0.00130 0.00196 0.00157 0.00073 0.06231 -0.00419 0.00065 0.00204 0.00133 0.00135 0.00425 0.00133 0.00205 0.03925 0.00002 0.00174 0.00056 0.00119 J092, H096, J092, H096, 


630019 LIBERTY8    69.0 630321 
LIBERTP8    69.0  1 CIPCO 48 50.1 104.3 60.7 126.5 ITCM-C106-NE


HAZLTON3     345 - SALEM  3     345 1
LIBERTY5     161 - DUNDEE 5     161 1


C -0.00355 -0.00772 -0.00633 -0.00654 -0.00417 -0.00624 -0.00391 -0.00322 -0.00929 -0.00366 -0.00683 -0.00376 0.00152 -0.00634 -0.00358 -0.00296 -0.00326 -0.00465 -0.00296 -0.00892 -0.00391 -0.03355 -0.01028 -0.00477 -0.00357 H008, H008, 


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0  1 CIPCO 72 67.8 94.2 78.6 109.2 ITCM-C106-NE


HAZLTON3     345 - SALEM  3     345 1
LIBERTY5     161 - DUNDEE 5     161 1


C 0.00355 0.00772 0.00633 0.00654 0.00417 0.00624 0.00391 0.00322 0.00929 0.00366 0.00683 0.00376 -0.00152 0.00634 0.00358 0.00296 0.00326 0.00465 0.00296 0.00892 0.00391 0.03355 0.01028 0.00477 0.00357 H008, H008, 


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 CIPCO 36 18.6 51.7 42.4 117.9


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00171 0.00270 0.00261 0.00160 0.00077 0.00257 0.00163 0.00146 0.00248 0.00154 0.00305 0.00038 0.10283 0.00301 0.00113 0.00010 0.00141 0.00104 0.00010 0.00242 0.00050 0.00451 0.00277 0.00288 0.00186 J097, J097, 


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 CIPCO 36 18.5 51.4 42.4 117.8 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00177 0.00276 0.00266 0.00172 0.00088 0.00263 0.00170 0.00152 0.00256 0.00160 0.00309 0.00051 0.10210 0.00305 0.00121 0.00022 0.00147 0.00114 0.00022 0.00251 0.00062 0.00455 0.00287 0.00291 0.00191 J097, J097, 


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 CIPCO 36 27.8 77.1 54.9 152.4 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C 0.00273 0.00392 0.00368 0.00376 0.00273 0.00365 0.00277 0.00248 0.00411 0.00265 0.00402 0.00251 0.09885 0.00392 0.00240 0.00210 0.00245 0.00278 0.00210 0.00426 0.00264 0.00544 0.00469 0.00369 0.00283 J097, J097, 


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 CIPCO 36 22.2 61.7 44.2 122.7 ITCM_C2_DENMARK_2_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
BRLGTN18    69.0 - BRLGTN 5     161 1


C 0.00159 0.00250 0.00241 0.00152 0.00075 0.00238 0.00152 0.00136 0.00230 0.00143 0.00281 0.00040 0.09386 0.00277 0.00106 0.00013 0.00131 0.00099 0.00013 0.00225 0.00051 0.00415 0.00258 0.00265 0.00172 J097, J097, 


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 CIPCO 36 23.0 63.9 41.8 116.1 ITCM-C101-SE


DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C 0.00286 0.00388 0.00360 0.00442 0.00355 0.00357 0.00299 0.00268 0.00432 0.00288 0.00376 0.00351 0.05147 0.00365 0.00283 0.00315 0.00269 0.00344 0.00315 0.00458 0.00361 0.00479 0.00494 0.00337 0.00289 J097, J097, 


630052 NEWPORT8    69.0 630558 
WAPELLO     69.0  1 CIPCO 36 24.7 68.5 46.7 129.8 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C 0.00197 0.00282 0.00265 0.00273 0.00200 0.00262 0.00200 0.00179 0.00296 0.00192 0.00288 0.00184 0.06996 0.00281 0.00174 0.00155 0.00177 0.00203 0.00155 0.00308 0.00194 0.00389 0.00338 0.00264 0.00204 J097, J097, 


630052 NEWPORT8    69.0 630558 
WAPELLO     69.0  1 CIPCO 36 24.7 68.5 46.7 129.8 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C 0.00197 0.00282 0.00265 0.00273 0.00200 0.00262 0.00200 0.00179 0.00296 0.00192 0.00288 0.00184 0.06996 0.00281 0.00174 0.00155 0.00177 0.00203 0.00155 0.00308 0.00194 0.00389 0.00338 0.00264 0.00204 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 34.3 57.2 91.4 152.4


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B -0.00088 -0.00171 -0.00175 0.00029 0.00095 -0.00172 -0.00069 -0.00061 -0.00108 -0.00060 -0.00232 0.00150 -0.27402 -0.00232 -0.00002 0.00171 -0.00053 0.00050 0.00171 -0.00081 0.00139 -0.00386 -0.00107 -0.00233 -0.00108 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 34.2 57.0 91.5 152.5 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B -0.00092 -0.00175 -0.00179 0.00021 0.00087 -0.00176 -0.00073 -0.00065 -0.00113 -0.00065 -0.00235 0.00141 -0.27351 -0.00235 -0.00008 0.00162 -0.00057 0.00043 0.00162 -0.00087 0.00130 -0.00388 -0.00114 -0.00235 -0.00111 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 40.4 67.4 99.8 166.3 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C -0.00148 -0.00242 -0.00238 -0.00097 -0.00020 -0.00235 -0.00135 -0.00121 -0.00203 -0.00126 -0.00288 0.00025 -0.27159 -0.00286 -0.00077 0.00053 -0.00114 -0.00053 0.00053 -0.00189 0.00013 -0.00440 -0.00220 -0.00280 -0.00165 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 37.0 61.7 92.6 154.3 ITCM_C2_DENMARK_2_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
BRLGTN18    69.0 - BRLGTN 5     161 1


C -0.00078 -0.00155 -0.00160 0.00037 0.00098 -0.00157 -0.00059 -0.00053 -0.00094 -0.00052 -0.00213 0.00149 -0.26724 -0.00214 0.00003 0.00169 -0.00045 0.00054 0.00169 -0.00068 0.00139 -0.00358 -0.00092 -0.00215 -0.00097 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 41.2 68.7 79.2 132.0 ITCM-C101-SE


DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C -0.00208 -0.00273 -0.00252 -0.00338 -0.00285 -0.00250 -0.00220 -0.00197 -0.00311 -0.00213 -0.00257 -0.00289 -0.14981 -0.00248 -0.00215 -0.00264 -0.00199 -0.00269 -0.00264 -0.00333 -0.00296 -0.00313 -0.00353 -0.00231 -0.00208 J097, J097, 


630396 CASEY R     69.0 630831 
MENLOTP8    69.0  1 CIPCO 59 64.7 109.6 72.6 123.1 WIA5CS8162C2


CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C 0.00131 0.00132 0.00111 0.00567 0.00242 0.00113 0.00162 0.00130 0.00196 0.00157 0.00073 0.06231 -0.00419 0.00065 0.00204 0.00133 0.00135 0.00425 0.00133 0.00205 0.03925 0.00002 0.00174 0.00056 0.00119 J092, H096, J092, H096, 


631007 GR JCT7      115 631074 
GR JCT 5     161  1 CIPCO 50 52.7 105.3 54.3 108.7 CIPC-58


ANTA TP5     161 - ANITA  5     161 1
PERRY  5     161 - KARMA 5      161 1


C -0.00168 0.00261 0.00082 0.04143 0.00199 0.00049 -0.00230 -0.00182 0.00770 -0.00240 0.00149 -0.18452 0.00283 0.00100 -0.00384 0.00125 -0.00197 -0.00471 0.00125 0.01249 -0.19137 0.00352 0.01489 0.00108 -0.00132 J092, H096, J092, H096, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112.0 80.2 71.6 117.0 104.5 ITCM-B101-SW


PERRY  5     161 - KARMA 5      161 1
PERRY  5     161 - BITRSWT5     161 1
PERRY  9    34.5 - PERRY  5     161 1
PERRY  9    34.5 - PERRY  5     161 2


B 0.00014 0.00504 0.00271 0.03861 0.00467 0.00262 0.00100 -0.00047 0.00993 0.00012 0.00225 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00219 0.01244 0.00126 0.00029 G798, J092, H096, G798, J092, H096, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112.0 80.1 71.5 116.9 104.3


631077 PERRY  5     161 631196 
KARMA 5      161 1


PERRY  5     161 - KARMA 5      161 1
B 0.00014 0.00504 0.00271 0.03861 0.00467 0.00262 0.00100 -0.00047 0.00993 0.00012 0.00225 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00219 0.01244 0.00126 0.00029 G798, J092, H096, G798, J092, H096, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112.0 90.8 81.1 117.6 105.0


631069 ANTA TP5     161 652603 
EXIRA  5     161 1


ANTA TP5     161 - EXIRA  5     161 1
B 0.00290 0.00548 0.00406 0.02487 0.00656 0.00411 0.00379 0.00232 0.00878 0.00336 0.00339 0.25769 -0.00251 0.00289 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00273 0.01060 0.00256 0.00282 J092, H096, J092, H096, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112 122.9 109.8 144.1 128.6 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C 0.00402 0.00584 0.00457 0.03181 0.00444 0.00476 0.00532 0.00339 0.00875 0.00486 0.00342 0.36283 -0.00477 0.00293 0.00631 -0.00615 0.00347 0.02002 -0.00615 0.00984 -0.00280 0.00172 0.00914 0.00252 0.00378 G798, J092, G798, J092, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112 79.4 70.9 119.6 106.8 C5:LEHI-GRIM+PERY-BTRSW


GRIMES 3     345 - LEHIGH 3     345 1
PERRY  5     161 - BITRSWT5     161 1


C 0.00078 0.00615 0.00350 0.03856 0.01163 0.00344 0.00186 0.00009 0.01155 0.00087 0.00281 0.41842 -0.00295 0.00194 0.00062 -0.00537 0.00002 0.02118 -0.00537 0.01304 0.32175 0.00232 0.01235 0.00166 0.00090 G798, J092, H096, G798, J092, H096, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112 90.7 81.0 117.5 104.9 WIA5EXI166C2


DENISON5     161 - EXIRA  5     161 1
EXIRA  5     161 - EXIRA 1G    13.8 1


C 0.00290 0.00548 0.00406 0.02487 0.00656 0.00411 0.00379 0.00232 0.00878 0.00336 0.00339 0.25769 -0.00251 0.00289 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00273 0.01060 0.00256 0.00282 J092, H096, J092, H096, 


631071 SCRANTN5     161 631074 
GR JCT 5     161  1 CIPCO 112 130.4 116.4 133.0 118.8 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C -0.00402 -0.00584 -0.00457 -0.03181 -0.00444 -0.00476 -0.00532 -0.00339 -0.00875 -0.00486 -0.00342 0.63717 0.00477 -0.00293 -0.00631 0.00615 -0.00347 -0.02002 0.00615 -0.00984 0.00280 -0.00172 -0.00914 -0.00252 -0.00378 G798, G798, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 213.0 127.5 253.8 152.0


631139 HAZLTON3     345 631140 
SALEM  3     345 1


HAZLTON3     345 - SALEM  3     345 1
B -0.01442 -0.03112 -0.02553 -0.02465 -0.01681 -0.02442 -0.01590 -0.01312 -0.03707 -0.01488 -0.02722 -0.01500 0.00498 -0.02650 -0.01456 -0.01206 -0.01326 -0.01866 -0.01206 -0.03409 -0.01552 -0.07523 -0.03593 -0.01584 -0.01450 G735_J091, G947, H021, H008, H009, 


G735_J091, G947, H021, 
H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 169.0 101.2 201.9 120.9


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B -0.01080 -0.02570 -0.02017 -0.02120 -0.01241 -0.01928 -0.01194 -0.00974 -0.03235 -0.01110 -0.02129 -0.01085 0.00530 -0.02010 -0.01075 -0.00785 -0.00983 -0.01441 -0.00785 -0.03042 -0.01133 -0.06912 -0.03360 -0.01278 -0.01090 G947, H021, H008, H009, G947, H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 168.7 101.0 201.6 120.7 B-TIFFIN SPS


HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1


B -0.01083 -0.02576 -0.02022 -0.02127 -0.01242 -0.01933 -0.01197 -0.00977 -0.03242 -0.01113 -0.02135 -0.01087 0.00526 -0.02016 -0.01077 -0.00786 -0.00986 -0.01444 -0.00786 -0.03050 -0.01135 -0.06921 -0.03370 -0.01282 -0.01093 G947, H021, H008, H009, G947, H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 174.5 104.5 199.2 119.3


681521 SENECA 5     161 681523 
GENOA  5     161 1


SENECA 5     161 - GENOA  5     161 1
B -0.00974 -0.02242 -0.01766 -0.01859 -0.01238 -0.01695 -0.01087 -0.00891 -0.02789 -0.01016 -0.01870 -0.01108 0.00273 -0.01661 -0.01015 -0.00889 -0.00904 -0.01367 -0.00889 -0.02576 -0.01148 -0.06193 -0.02737 -0.01359 -0.00973 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 161.8 96.9 192.9 115.5


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0 1


DUNDEE 8    69.0 - MASONVL8    69.0 1
B -0.00845 -0.02150 -0.01603 -0.01970 -0.01260 -0.01541 -0.00972 -0.00778 -0.02884 -0.00903 -0.01626 -0.01140 0.00216 -0.01490 -0.00939 -0.00914 -0.00795 -0.01372 -0.00914 -0.02708 -0.01183 -0.07007 -0.02959 -0.00884 -0.00831 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 161.6 96.8 192.7 115.4


630304 MASONVL8    69.0 630305 
PRAIRI_8    69.0 1


MASONVL8    69.0 - PRAIRI_8    69.0 1
B -0.00845 -0.02150 -0.01603 -0.01970 -0.01260 -0.01541 -0.00972 -0.00778 -0.02884 -0.00903 -0.01626 -0.01140 0.00216 -0.01490 -0.00939 -0.00914 -0.00795 -0.01372 -0.00914 -0.02708 -0.01183 -0.07007 -0.02959 -0.00884 -0.00831 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 151.3 90.6 193.1 115.6


601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3       345 - BRIGGS RD 3  345 1
B -0.00932 -0.02118 -0.01632 -0.01876 -0.01241 -0.01574 -0.01053 -0.00849 -0.02765 -0.00984 -0.01639 -0.01120 0.00203 -0.01614 -0.00992 -0.00905 -0.00864 -0.01358 -0.00905 -0.02574 -0.01160 -0.05918 -0.02760 -0.00741 -0.00925 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 160.9 96.3 191.7 114.8


630305 PRAIRI_8    69.0 630306 
MANCIND8    69.0 1


PRAIRI_8    69.0 - MANCIND8    69.0 1
B -0.00845 -0.02150 -0.01603 -0.01970 -0.01260 -0.01541 -0.00972 -0.00778 -0.02884 -0.00903 -0.01626 -0.01140 0.00216 -0.01490 -0.00939 -0.00914 -0.00795 -0.01372 -0.00914 -0.02708 -0.01183 -0.07007 -0.02959 -0.00884 -0.00831 H008, H008, 
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Table G-1: 2015 SUOP SAF Results


Contingency Label Contingency TypeMonitored Element Ownership Rating


Benchmark Case DF>3%


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 162.2 97.2 191.7 114.8


270866 QUAD 6-7     345 270867 
QUAD8-10     345 Z1


QUAD 6-7     345 - QUAD8-10     345 Z1
B -0.00831 -0.02080 -0.01552 -0.01947 -0.01282 -0.01494 -0.00960 -0.00770 -0.02799 -0.00894 -0.01562 -0.01171 0.00052 -0.01444 -0.00940 -0.00962 -0.00789 -0.01375 -0.00962 -0.02630 -0.01213 -0.05991 -0.02839 -0.00812 -0.00814 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167.0 161.0 96.4 191.8 114.8


631142 ARNOLD 3     345 631148 
MORGANV3     345 1


ARNOLD 3     345 - MORGANV3     345 1
B -0.00969 -0.02336 -0.01815 -0.01917 -0.01201 -0.01737 -0.01083 -0.00880 -0.02965 -0.01008 -0.01897 -0.01057 0.00397 -0.01788 -0.00996 -0.00806 -0.00891 -0.01360 -0.00806 -0.02737 -0.01099 -0.06513 -0.02953 -0.01089 -0.00971 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 217.2 130.0 257.5 154.2 ITCM-C104-NE


HAZLTON3     345 - SALEM  3     345 1
SO.GVW.5     161 - SALEM S5     161 1


C -0.01372 -0.03016 -0.02452 -0.02447 -0.01665 -0.02346 -0.01523 -0.01250 -0.03642 -0.01425 -0.02598 -0.01493 0.00410 -0.02542 -0.01408 -0.01207 -0.01267 -0.01836 -0.01207 -0.03362 -0.01544 -0.07276 -0.03556 -0.01425 -0.01374 G735_J091, G947, H021, H008, H009, 
G735_J091, G947, H021, 
H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 213.4 127.8 252.9 151.4 ITCM-C204-NE


HAZLTON3     345 - SALEM  3     345 1
SALEM N5     161 - SALEM  3     345 1


C -0.01386 -0.03027 -0.02470 -0.02415 -0.01647 -0.02363 -0.01534 -0.01261 -0.03631 -0.01435 -0.02626 -0.01471 0.00465 -0.02564 -0.01410 -0.01185 -0.01277 -0.01824 -0.01185 -0.03337 -0.01521 -0.07339 -0.03519 -0.01477 -0.01391 G735_J091, G947, H021, H008, H009, 
G735_J091, G947, H021, 
H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 213.4 127.8 252.9 151.5 ITCM-C205-NE


HAZLTON3     345 - SALEM  3     345 1
SALEM S5     161 - SALEM  3     345 1


C -0.01387 -0.03028 -0.02471 -0.02415 -0.01647 -0.02363 -0.01534 -0.01262 -0.03631 -0.01435 -0.02626 -0.01471 0.00466 -0.02565 -0.01410 -0.01185 -0.01277 -0.01824 -0.01185 -0.03338 -0.01521 -0.07341 -0.03519 -0.01478 -0.01391 G735_J091, G947, H021, H008, H009, 
G735_J091, G947, H021, 
H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 184.8 110.7 214.6 128.5 ITCM-C101-NE


SALEM N5     161 - JULIAN 5     161 1
SO.GVW.5     161 - SALEM S5     161 1
ASBURY 5     161 - LORE   5     161 1
ASBURY 5     161 - CNTRGRV5     161 1
CNTRGRV5     161 - JULIAN 5     161 1
SO.GVW.5     161 - 8TH ST.5     161 1


C -0.00470 -0.01667 -0.01104 -0.01950 -0.01267 -0.01060 -0.00641 -0.00452 -0.02582 -0.00582 -0.00991 -0.01202 -0.00466 -0.01055 -0.00723 -0.01034 -0.00483 -0.01287 -0.01034 -0.02507 -0.01244 -0.04334 -0.02768 0.00307 -0.00419 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 173.8 104.1 205.4 123.0 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C -0.00949 -0.02371 -0.01873 -0.01922 -0.01279 -0.01787 -0.01080 -0.00868 -0.02887 -0.01002 -0.02058 -0.01144 0.00241 -0.01699 -0.01017 -0.00920 -0.00884 -0.01408 -0.00920 -0.02664 -0.01186 -0.06686 -0.02822 -0.01507 -0.00942 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 173.8 104.1 205.4 123.0 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C -0.00949 -0.02371 -0.01873 -0.01922 -0.01279 -0.01787 -0.01080 -0.00868 -0.02887 -0.01002 -0.02058 -0.01144 0.00241 -0.01699 -0.01017 -0.00920 -0.00884 -0.01408 -0.00920 -0.02664 -0.01186 -0.06686 -0.02822 -0.01507 -0.00942 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 170.1 101.8 203.7 122.0 C2-TIFFIN-954


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 5     161 - CRLRIDG5     161 1
ALTWTIF8    69.0 - TIFFIN 5     161 1


C -0.01115 -0.02641 -0.02081 -0.02169 -0.01250 -0.01988 -0.01229 -0.01004 -0.03310 -0.01142 -0.02204 -0.01089 0.00578 -0.02083 -0.01099 -0.00776 -0.01012 -0.01463 -0.00776 -0.03121 -0.01138 -0.07037 -0.03463 -0.01338 -0.01127 G947, H021, H008, H009, G947, H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 170.2 101.9 203.2 121.7 ITCM-C218-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1


C -0.01091 -0.02585 -0.02035 -0.02108 -0.01238 -0.01945 -0.01204 -0.00983 -0.03238 -0.01119 -0.02152 -0.01080 0.00542 -0.02035 -0.01081 -0.00780 -0.00992 -0.01441 -0.00780 -0.03035 -0.01127 -0.06942 -0.03344 -0.01295 -0.01101 G947, H021, H008, H009, G947, H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 169.8 101.7 202.9 121.5 ITCM-C217-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1


C -0.01093 -0.02590 -0.02039 -0.02114 -0.01240 -0.01949 -0.01207 -0.00985 -0.03245 -0.01122 -0.02157 -0.01082 0.00538 -0.02040 -0.01083 -0.00781 -0.00994 -0.01444 -0.00781 -0.03043 -0.01130 -0.06950 -0.03354 -0.01299 -0.01104 G947, H021, H008, H009, G947, H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 168.7 101.0 201.6 120.7 C2-TIFFIN-944


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1


C -0.01083 -0.02576 -0.02022 -0.02127 -0.01242 -0.01933 -0.01197 -0.00977 -0.03242 -0.01113 -0.02135 -0.01087 0.00526 -0.02016 -0.01077 -0.00786 -0.00986 -0.01444 -0.00786 -0.03050 -0.01135 -0.06921 -0.03370 -0.01282 -0.01093 G947, H021, H008, H009, G947, H021, H008, H009, 


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652273 FTTHMP19 
13.8 1 WAPA 313 424.1 135.5 440.2 140.7 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C -0.04371 -0.00811 -0.01440 0.00924 0.00814 -0.01550 -0.02482 -0.06074 0.00179 -0.04203 -0.01244 0.01034 0.01185 -0.01524 -0.04118 0.02329 -0.06684 -0.00075 0.02329 0.00464 0.01028 -0.00233 0.00666 -0.01406 -0.03767
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, J183, 
H048_H058, 


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652274 FTTHMP29 
13.8 1 WAPA 313 424.1 135.5 440.3 140.7 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C -0.04371 -0.00811 -0.01441 0.00924 0.00814 -0.01550 -0.02483 -0.06075 0.00179 -0.04204 -0.01244 0.01034 0.01185 -0.01525 -0.04119 0.02329 -0.06685 -0.00075 0.02329 0.00464 0.01028 -0.00233 0.00666 -0.01406 -0.03768
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, J183, 
H048_H058, 


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652273 FTTHMP19 
13.8 1 WAPA 313 424.1 135.5 440.2 140.7 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C 0.04371 0.00811 0.01440 -0.00924 -0.00814 0.01550 0.02482 0.06074 -0.00179 0.04203 0.01244 -0.01034 -0.01185 0.01524 0.04118 -0.02329 0.06684 0.00075 -0.02329 -0.00464 -0.01028 0.00233 -0.00666 0.01406 0.03767
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, J183, 
H048_H058, 


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652274 FTTHMP29 
13.8 1 WAPA 313 424.1 135.5 440.3 140.7 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C 0.04371 0.00811 0.01441 -0.00924 -0.00814 0.01550 0.02483 0.06075 -0.00179 0.04204 0.01244 -0.01034 -0.01185 0.01525 0.04119 -0.02329 0.06685 0.00075 -0.02329 -0.00464 -0.01028 0.00233 -0.00666 0.01406 0.03768
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, J183, 
H048_H058, 


652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652304 SIOUXC19 
13.8 1 WAPA 313 314.9 100.6 331.0 105.8 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C 0.01589 0.00658 0.01386 -0.00594 0.01942 0.01561 0.03445 0.00103 0.00190 0.02704 0.00950 -0.02899 -0.00635 0.01089 0.03070 -0.01652 -0.00048 -0.01991 -0.01652 -0.00096 -0.02263 0.00268 -0.00311 0.00946 0.01601 G826, J183, G826, J183, 


652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652304 SIOUXC19 
13.8 1 WAPA 313 314.9 100.6 331.0 105.8 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C 0.01589 0.00658 0.01386 -0.00594 0.01942 0.01561 0.03445 0.00103 0.00190 0.02704 0.00950 -0.02899 -0.00635 0.01089 0.03070 -0.01652 -0.00048 -0.01991 -0.01652 -0.00096 -0.02263 0.00268 -0.00311 0.00946 0.01601 G826, J183, G826, J183, 


652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652305 SIOUXC29 
13.8 1 WAPA 313 310.3 99.2 326.3 104.2 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C 0.01566 0.00649 0.01366 -0.00586 0.01915 0.01538 0.03396 0.00101 0.00187 0.02666 0.00937 -0.02857 -0.00626 0.01074 0.03026 -0.01629 -0.00047 -0.01963 -0.01629 -0.00094 -0.02230 0.00264 -0.00306 0.00932 0.01578 G826, J183, G826, J183, 


652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652305 SIOUXC29 
13.8 1 WAPA 313 310.3 99.2 326.3 104.2 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C 0.01566 0.00649 0.01366 -0.00586 0.01915 0.01538 0.03396 0.00101 0.00187 0.02666 0.00937 -0.02857 -0.00626 0.01074 0.03026 -0.01629 -0.00047 -0.01963 -0.01629 -0.00094 -0.02230 0.00264 -0.00306 0.00932 0.01578 G826, J183, G826, J183, 


652565 SIOUXCY4     230 652564 
SIOUXCY3     345 652304 SIOUXC19 
13.8 1 WAPA 313 311.5 99.5 326.5 104.3 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C -0.01589 -0.00658 -0.01386 0.00594 -0.01942 -0.01561 -0.03445 -0.00103 -0.00190 -0.02704 -0.00950 0.02899 0.00635 -0.01089 -0.03070 0.01652 0.00048 0.01991 0.01652 0.00096 0.02263 -0.00268 0.00311 -0.00946 -0.01601 G826, J183, G826, J183, 


652565 SIOUXCY4     230 652564 
SIOUXCY3     345 652304 SIOUXC19 
13.8 1 WAPA 313 311.5 99.5 326.5 104.3 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C -0.01589 -0.00658 -0.01386 0.00594 -0.01942 -0.01561 -0.03445 -0.00103 -0.00190 -0.02704 -0.00950 0.02899 0.00635 -0.01089 -0.03070 0.01652 0.00048 0.01991 0.01652 0.00096 0.02263 -0.00268 0.00311 -0.00946 -0.01601 G826, J183, G826, J183, 


652565 SIOUXCY4     230 652564 
SIOUXCY3     345 652305 SIOUXC29 
13.8 1 WAPA 313 307.1 98.1 321.8 102.8 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C -0.01566 -0.00649 -0.01366 0.00586 -0.01915 -0.01538 -0.03396 -0.00101 -0.00187 -0.02666 -0.00937 0.02857 0.00626 -0.01074 -0.03026 0.01629 0.00047 0.01963 0.01629 0.00094 0.02230 -0.00264 0.00306 -0.00932 -0.01578 G826, J183, G826, J183, 


652565 SIOUXCY4     230 652564 
SIOUXCY3     345 652305 SIOUXC29 
13.8 1 WAPA 313 307.1 98.1 321.8 102.8 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C -0.01566 -0.00649 -0.01366 0.00586 -0.01915 -0.01538 -0.03396 -0.00101 -0.00187 -0.02666 -0.00937 0.02857 0.00626 -0.01074 -0.03026 0.01629 0.00047 0.01963 0.01629 0.00094 0.02230 -0.00264 0.00306 -0.00932 -0.01578 G826, J183, G826, J183, 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


652435 FARGO  4     230 652436 
FARGO  7     115 652434 
FARGOSVC    13.2 2 WAPA 125 143.5 114.8 147.5 118.0 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C -0.02816 -0.00179 -0.00250 0.00033 0.00095 -0.00249 -0.00255 0.03144 -0.00044 -0.00245 -0.00282 0.00118 -0.00022 -0.00338 0.00155 0.00147 0.04595 0.00083 0.00147 -0.00026 -0.00170 -0.00023 0.00111 -0.00329 -0.01237 G830, J200 G830, J200


652435 FARGO  4     230 652436 
FARGO  7     115 652434 
FARGOSVC    13.2 2 WAPA 125 137.4 109.9 141.0 112.8 C2.FAR-582F


MOORHED4     230 - MORRIS 4     230 1
MOORHED4     230 - MOORHED7     115 1
MOORHED4     230 - MOORHED7     115 2
FARGO  4     230 - MOORHED4     230 1
FARGO  4     230 - JAMESTN4     230 2
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1


C -0.00398 -0.00073 -0.00119 0.00110 0.00181 -0.00109 -0.00039 0.01899 0.00045 0.00194 -0.00179 0.00196 0.00039 -0.00234 0.00342 0.00213 0.03231 0.00182 0.00213 0.00057 -0.00092 0.00055 0.00189 -0.00250 -0.00537 J200 J200


Pre 
Loading 
(MVA)


Pre 
Loading 


(%)


Post 
Loading 
(MVA)


Post 
Loading 


(%) GIP With Impact-1 GIP With Impact-2 GIP With Impact


Study Case
Table G-2: 2015 SUPK SAF Results


Contingency Label Contingency TypeMonitored Element Ownership Rating


Benchmark Case DF>3%







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


630009 ANITA  8    69.0 630396 
CASEY R     69.0  1 CIPCO 58 67.9 117.1 77.8 134.1 WIA5CS8162C2


CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C 0.00150 0.00144 0.00136 0.00586 0.00235 0.00137 0.00175 0.00150 0.00203 0.00170 0.00097 0.06251 -0.00390 0.00091 0.00214 0.00151 0.00155 0.00425 0.00151 0.00220 0.03943 0.00036 0.00196 0.00077 0.00138 J092, H096, J092, H096, 


630009 ANITA  8    69.0 630396 
CASEY R     69.0  1 CIPCO 58 52.1 89.8 59.1 101.9 ITCM-C303-SW


BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1


C 0.00250 0.00169 0.00181 0.00372 0.00160 0.00183 0.00266 0.00247 0.00167 0.00290 0.00134 0.05069 -0.00250 0.00135 0.00398 -0.00131 0.00255 0.00494 -0.00131 0.00142 0.03207 0.00045 0.00098 0.00117 0.00228 J092, H096, J092, H096, 


630019 LIBERTY8    69.0 630321 
LIBERTP8    69.0  1 CIPCO 48 54.9 114.3 72.6 151.2 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C -0.00382 -0.00780 -0.00642 -0.00637 -0.00464 -0.00633 -0.00458 -0.00353 -0.00873 -0.00401 -0.00661 -0.00390 0.00145 -0.00607 -0.00411 -0.00310 -0.00357 -0.00503 -0.00310 -0.00846 -0.00403 -0.03267 -0.00975 -0.00450 -0.00376 H008, H008, 


630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0  1 CIPCO 32 29.0 90.5 39.3 122.7 ITCM-C107-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C -0.00376 -0.00562 -0.00608 0.00004 -0.00202 -0.00603 -0.00383 -0.00339 -0.00327 -0.00359 -0.00827 -0.00082 0.00254 -0.00628 -0.00298 -0.00061 -0.00331 -0.00236 -0.00061 -0.00117 -0.00080 -0.12899 0.00152 -0.01122 -0.00396 H008, H008, 


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0  1 CIPCO 72 74.1 102.9 92.0 127.8 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C 0.00382 0.00780 0.00642 0.00637 0.00464 0.00633 0.00458 0.00353 0.00873 0.00401 0.00661 0.00390 -0.00145 0.00607 0.00411 0.00310 0.00357 0.00503 0.00310 0.00846 0.00403 0.03267 0.00975 0.00450 0.00376 H008, H008, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 21.1 35.1 74.6 124.4


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B -0.00043 -0.00091 -0.00089 0.00088 0.00094 -0.00088 -0.00028 -0.00023 -0.00041 -0.00022 -0.00139 0.00178 -0.27213 -0.00140 0.00026 0.00194 -0.00015 0.00066 0.00194 -0.00007 0.00169 -0.00241 -0.00016 -0.00156 -0.00060 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 20.9 34.8 74.4 124.0 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B -0.00045 -0.00093 -0.00092 0.00082 0.00089 -0.00090 -0.00031 -0.00026 -0.00045 -0.00025 -0.00141 0.00172 -0.27160 -0.00142 0.00022 0.00188 -0.00018 0.00061 0.00188 -0.00011 0.00163 -0.00243 -0.00021 -0.00157 -0.00063 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 24.4 40.7 79.0 131.6 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C -0.00082 -0.00135 -0.00131 0.00007 0.00027 -0.00129 -0.00073 -0.00063 -0.00098 -0.00065 -0.00174 0.00096 -0.26965 -0.00174 -0.00022 0.00118 -0.00056 0.00004 0.00118 -0.00075 0.00088 -0.00272 -0.00088 -0.00185 -0.00098 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 25.2 42.0 76.4 127.4 ITCM_C2_DENMARK_2_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
BRLGTN18    69.0 - BRLGTN 5     161 1


C -0.00036 -0.00080 -0.00079 0.00090 0.00095 -0.00077 -0.00022 -0.00018 -0.00032 -0.00016 -0.00126 0.00174 -0.26539 -0.00128 0.00030 0.00189 -0.00010 0.00068 0.00189 0.00001 0.00167 -0.00222 -0.00007 -0.00143 -0.00052 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 28.6 47.6 62.3 103.9 ITCM-C101-SE


DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C -0.00129 -0.00158 -0.00150 -0.00186 -0.00149 -0.00150 -0.00136 -0.00123 -0.00172 -0.00129 -0.00154 -0.00155 -0.14842 -0.00150 -0.00127 -0.00134 -0.00122 -0.00146 -0.00134 -0.00185 -0.00158 -0.00179 -0.00197 -0.00146 -0.00131 J097, J097, 


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 CIPCO 60 41.3 68.8 62.4 104.0 MPWU9A LN102


9 SUB  5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SB 112 5     161 1
SB 18  5     161 - SB 112 5     161 1
9 SUB1 8    69.0 - 9 SUB  5     161 - 9 
SUB1 9    13.8 1


C 0.00087 0.00109 0.00103 0.00109 0.00089 0.00102 0.00090 0.00083 0.00114 0.00086 0.00107 0.00084 -0.11964 0.00105 0.00083 0.00074 0.00082 0.00090 0.00074 0.00119 0.00086 0.00129 0.00128 0.00100 0.00088 J097, J097, 


630308 EARLTAP8    69.0 630310 
ALMORE 8    69.0  1 CIPCO 58 56.7 97.8 74.4 128.3 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C 0.00382 0.00780 0.00642 0.00637 0.00464 0.00633 0.00458 0.00353 0.00873 0.00401 0.00661 0.00390 -0.00145 0.00607 0.00411 0.00310 0.00357 0.00503 0.00310 0.00846 0.00403 0.03267 0.00975 0.00450 0.00376 H008, H008, 


630396 CASEY R     69.0 630831 
MENLOTP8    69.0  1 CIPCO 59 67.2 113.9 77.0 130.6 WIA5CS8162C2


CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C 0.00150 0.00144 0.00136 0.00586 0.00235 0.00137 0.00175 0.00150 0.00203 0.00170 0.00097 0.06251 -0.00390 0.00091 0.00214 0.00151 0.00155 0.00425 0.00151 0.00220 0.03943 0.00036 0.00196 0.00077 0.00138 J092, H096, J092, H096, 


631007 GR JCT7      115 631074 
GR JCT 5     161  1 CIPCO 50 48.6 97.1 52.7 105.4 CIPC-58


ANTA TP5     161 - ANITA  5     161 1
PERRY  5     161 - KARMA 5      161 1


C -0.00142 0.00139 0.00047 0.04051 0.00084 0.00026 -0.00140 -0.00165 0.00634 -0.00192 0.00101 -0.18496 0.00236 0.00073 -0.00330 0.00082 -0.00179 -0.00540 0.00082 0.01130 -0.19181 0.00265 0.01382 0.00083 -0.00107 J092, H096, J092, H096, 


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPCO 112 101.0 90.1 122.1 109.0 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C 0.00402 0.00488 0.00430 0.03156 0.00403 0.00451 0.00505 0.00349 0.00809 0.00464 0.00329 0.36265 -0.00463 0.00299 0.00603 -0.00629 0.00356 0.01959 -0.00629 0.00939 -0.00295 0.00192 0.00891 0.00251 0.00377 G798, J092, G798, J092, 


631098 MQOKETA5     161 631099 
WYOMING5     161  1 CIPCO 167 134.8 80.7 181.9 108.9 ITCM-C105-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C -0.01044 -0.01988 -0.01623 -0.02471 -0.01491 -0.01595 -0.01263 -0.00989 -0.02480 -0.01121 -0.01562 -0.01449 0.00338 -0.01492 -0.01206 -0.01198 -0.01009 -0.01563 -0.01198 -0.02827 -0.01500 -0.02628 -0.03406 -0.00861 -0.01009 H009, H009, 


631098 MQOKETA5     161 631099 
WYOMING5     161  1 CIPCO 167 132.6 79.4 177.8 106.5 ITCM-C106-NE


HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C -0.01016 -0.01924 -0.01573 -0.02406 -0.01448 -0.01546 -0.01226 -0.00962 -0.02402 -0.01090 -0.01515 -0.01409 0.00340 -0.01448 -0.01172 -0.01165 -0.00982 -0.01517 -0.01165 -0.02747 -0.01459 -0.02400 -0.03310 -0.00841 -0.00983 H009, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 154.0 92.2 194.8 116.7 **      Base Case      ** Base Case A -0.00930 -0.02010 -0.01580 -0.01671 -0.01221 -0.01542 -0.01141 -0.00865 -0.02375 -0.00991 -0.01540 -0.01034 0.00311 -0.01440 -0.01041 -0.00831 -0.00879 -0.01321 -0.00831 -0.02241 -0.01069 -0.05720 -0.02436 -0.00833 -0.00907 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 240.1 143.8 308.9 185.0


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B -0.01588 -0.03302 -0.02669 -0.02442 -0.01937 -0.02592 -0.01914 -0.01469 -0.03590 -0.01674 -0.02678 -0.01594 0.00501 -0.02559 -0.01719 -0.01293 -0.01488 -0.02092 -0.01293 -0.03296 -0.01643 -0.07183 -0.03430 -0.01497 -0.01562 G735_J091, G947, H021, H008, H009, 


G735_J091, G947, 
H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 180.6 108.1 233.1 139.6


631140 SALEM  3     345 631191 
DBQCOUNTY3   345 1


SALEM  3     345 - DBQCOUNTY3   345 1
B -0.01395 -0.02725 -0.02232 -0.01953 -0.01546 -0.02168 -0.01627 -0.01289 -0.02963 -0.01442 -0.02259 -0.01236 0.00739 -0.02175 -0.01436 -0.00972 -0.01296 -0.01693 -0.00972 -0.02700 -0.01276 -0.06453 -0.02816 -0.01391 -0.01390 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 179.0 107.2 229.2 137.2


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B -0.01255 -0.02591 -0.02092 -0.01992 -0.01406 -0.02028 -0.01487 -0.01153 -0.02935 -0.01303 -0.02121 -0.01113 0.00657 -0.02009 -0.01301 -0.00818 -0.01160 -0.01573 -0.00818 -0.02775 -0.01155 -0.06577 -0.03061 -0.01303 -0.01248 H008, H009, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 178.7 107.0 229.2 137.2 B-TIFFIN SPS


HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1


B -0.01258 -0.02596 -0.02096 -0.01998 -0.01408 -0.02033 -0.01491 -0.01156 -0.02942 -0.01306 -0.02126 -0.01116 0.00653 -0.02014 -0.01304 -0.00819 -0.01163 -0.01576 -0.00819 -0.02782 -0.01158 -0.06585 -0.03070 -0.01308 -0.01252 H008, H009, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 175.7 105.2 219.7 131.6


681521 SENECA 5     161 681523 
GENOA  5     161 1


SENECA 5     161 - GENOA  5     161 1
B -0.01081 -0.02143 -0.01771 -0.01688 -0.01276 -0.01719 -0.01278 -0.01001 -0.02429 -0.01129 -0.01834 -0.01063 0.00388 -0.01656 -0.01146 -0.00851 -0.01011 -0.01387 -0.00851 -0.02273 -0.01097 -0.05961 -0.02442 -0.01342 -0.01069 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 171.2 102.5 216.9 129.9


631142 ARNOLD 3     345 631148 
MORGANV3     345 1


ARNOLD 3     345 - MORGANV3     345 1
B -0.01130 -0.02365 -0.01897 -0.01786 -0.01325 -0.01842 -0.01353 -0.01042 -0.02676 -0.01183 -0.01904 -0.01064 0.00527 -0.01800 -0.01198 -0.00817 -0.01052 -0.01462 -0.00817 -0.02482 -0.01101 -0.06226 -0.02675 -0.01123 -0.01118 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 171.4 102.6 215.2 128.9


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0 1


DUNDEE 8    69.0 - MASONVL8    69.0 1
B -0.00985 -0.02123 -0.01674 -0.01792 -0.01292 -0.01633 -0.01208 -0.00916 -0.02519 -0.01049 -0.01640 -0.01099 0.00341 -0.01522 -0.01101 -0.00879 -0.00931 -0.01399 -0.00879 -0.02398 -0.01135 -0.06774 -0.02650 -0.00924 -0.00961 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 171.3 102.5 215.1 128.8


630304 MASONVL8    69.0 630305 
PRAIRI_8    69.0 1


MASONVL8    69.0 - PRAIRI_8    69.0 1
B -0.00985 -0.02123 -0.01674 -0.01792 -0.01292 -0.01633 -0.01208 -0.00916 -0.02519 -0.01049 -0.01640 -0.01099 0.00341 -0.01522 -0.01101 -0.00879 -0.00931 -0.01399 -0.00879 -0.02398 -0.01135 -0.06774 -0.02650 -0.00924 -0.00961 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 167.6 100.3 214.5 128.5


636400 HILLS  3     345 636420 
TIFFIN 3     345 1


HILLS  3     345 - TIFFIN 3     345 1
B -0.01147 -0.02398 -0.01921 -0.01902 -0.01349 -0.01867 -0.01373 -0.01058 -0.02755 -0.01200 -0.01926 -0.01096 0.00503 -0.01818 -0.01217 -0.00828 -0.01068 -0.01494 -0.00828 -0.02611 -0.01136 -0.06290 -0.02873 -0.01146 -0.01135 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 170.4 102.1 214.2 128.3


630305 PRAIRI_8    69.0 630306 
MANCIND8    69.0 1


PRAIRI_8    69.0 - MANCIND8    69.0 1
B -0.00985 -0.02123 -0.01674 -0.01792 -0.01292 -0.01633 -0.01208 -0.00916 -0.02519 -0.01049 -0.01640 -0.01099 0.00341 -0.01522 -0.01101 -0.00879 -0.00931 -0.01399 -0.00879 -0.02398 -0.01135 -0.06774 -0.02650 -0.00924 -0.00961 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 228.4 136.8 293.2 175.6 ITCM-C209-NE


SALEM  3     345 - DBQCOUNTY3   345 1
HAZLTON3     345 - DBQCOUNTY3   345 1


C -0.01618 -0.03265 -0.02662 -0.02350 -0.01882 -0.02583 -0.01920 -0.01495 -0.03514 -0.01690 -0.02689 -0.01526 0.00652 -0.02583 -0.01709 -0.01224 -0.01509 -0.02043 -0.01224 -0.03205 -0.01573 -0.07105 -0.03319 -0.01570 -0.01602 G735_J091, G947, H021, H008, H009, 
G735_J091, G947, 
H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 228.3 136.7 293.7 175.9 ITCM-C208-NE


SALEM  3     345 - DBQCOUNTY3   345 1
DBQCOUNTY3   345 - EDEN 345     345 1


C -0.01618 -0.03265 -0.02662 -0.02350 -0.01882 -0.02583 -0.01920 -0.01495 -0.03514 -0.01690 -0.02689 -0.01526 0.00652 -0.02583 -0.01709 -0.01224 -0.01509 -0.02043 -0.01224 -0.03205 -0.01573 -0.07105 -0.03319 -0.01570 -0.01602 G735_J091, G947, H021, H008, H009, 
G735_J091, G947, 
H021, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 182.9 109.5 233.8 140.0 ITCM-C104-NE


SALEM  3     345 - DBQCOUNTY3   345 1
SO.GVW.5     161 - SALEM S5     161 1


C -0.01323 -0.02636 -0.02139 -0.01928 -0.01512 -0.02079 -0.01558 -0.01224 -0.02896 -0.01375 -0.02142 -0.01221 0.00656 -0.02069 -0.01383 -0.00966 -0.01232 -0.01652 -0.00966 -0.02650 -0.01260 -0.06217 -0.02775 -0.01241 -0.01313 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 180.1 107.8 231.0 138.3 ITCM-C204-NE


SALEM  3     345 - DBQCOUNTY3   345 1
SALEM N5     161 - SALEM  3     345 1


C -0.01340 -0.02650 -0.02158 -0.01907 -0.01507 -0.02097 -0.01571 -0.01238 -0.02894 -0.01389 -0.02173 -0.01208 0.00705 -0.02096 -0.01390 -0.00952 -0.01246 -0.01649 -0.00952 -0.02636 -0.01247 -0.06286 -0.02749 -0.01292 -0.01332 H008, H008, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 180.1 107.9 231.0 138.3 ITCM-C205-NE


SALEM  3     345 - DBQCOUNTY3   345 1
SALEM S5     161 - SALEM  3     345 1


C -0.01340 -0.02651 -0.02159 -0.01907 -0.01507 -0.02098 -0.01572 -0.01239 -0.02895 -0.01389 -0.02173 -0.01208 0.00705 -0.02097 -0.01390 -0.00952 -0.01247 -0.01649 -0.00952 -0.02636 -0.01247 -0.06287 -0.02750 -0.01293 -0.01333 H008, H008, 
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Table G-3: 2022 SUOP SAF Results


Contingency Label Contingency TypeMonitored Element Ownership Rating


Benchmark Case DF>Cutoff







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 Summary


7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR
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Study Case
Table G-3: 2022 SUOP SAF Results


Contingency Label Contingency TypeMonitored Element Ownership Rating


Benchmark Case DF>Cutoff


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 180.0 107.8 231.7 138.8 C2-TIFFIN-954


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 5     161 - CRLRIDG5     161 1
ALTWTIF8    69.0 - TIFFIN 5     161 1


C -0.01294 -0.02661 -0.02153 -0.02042 -0.01429 -0.02087 -0.01529 -0.01187 -0.03009 -0.01340 -0.02190 -0.01125 0.00703 -0.02076 -0.01332 -0.00817 -0.01194 -0.01605 -0.00817 -0.02852 -0.01168 -0.06685 -0.03158 -0.01360 -0.01289 G947, H008, H009, G947, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 180.5 108.1 230.9 138.2 ITCM-C218-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1


C -0.01266 -0.02610 -0.02109 -0.01983 -0.01410 -0.02045 -0.01498 -0.01162 -0.02944 -0.01313 -0.02142 -0.01112 0.00669 -0.02030 -0.01309 -0.00816 -0.01170 -0.01578 -0.00816 -0.02772 -0.01153 -0.06601 -0.03048 -0.01320 -0.01260 H008, H009, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 180.1 107.8 230.6 138.1 ITCM-C217-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1


C -0.01269 -0.02615 -0.02114 -0.01989 -0.01412 -0.02049 -0.01502 -0.01165 -0.02950 -0.01316 -0.02147 -0.01114 0.00665 -0.02035 -0.01312 -0.00817 -0.01172 -0.01581 -0.00817 -0.02780 -0.01156 -0.06608 -0.03057 -0.01324 -0.01263 H008, H009, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 178.7 107.0 229.2 137.2 C2-TIFFIN-944


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1


C -0.01258 -0.02596 -0.02096 -0.01998 -0.01408 -0.02033 -0.01491 -0.01156 -0.02942 -0.01306 -0.02126 -0.01116 0.00653 -0.02014 -0.01304 -0.00819 -0.01163 -0.01576 -0.00819 -0.02782 -0.01158 -0.06585 -0.03070 -0.01308 -0.01252 H008, H009, H008, H009, 


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 CIPCO 167 178.4 106.8 223.4 133.8 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C -0.01084 -0.02251 -0.01879 -0.01758 -0.01333 -0.01814 -0.01304 -0.01005 -0.02521 -0.01143 -0.02019 -0.01116 0.00343 -0.01706 -0.01177 -0.00900 -0.01018 -0.01444 -0.00900 -0.02359 -0.01151 -0.06431 -0.02527 -0.01500 -0.01065 H008, H008, 


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652273 
FTTHMP19    13.8 1 WAPA 313 415.5 132.8 442.6 141.4 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C -0.04143 -0.00752 -0.01186 0.00706 0.00272 -0.01239 -0.02071 -0.05877 -0.00060 -0.04070 -0.01155 0.00883 0.01105 -0.01432 -0.03944 0.02183 -0.06431 -0.00354 0.02183 0.00251 0.00867 -0.00315 0.00482 -0.01318 -0.03571
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, 
J183, H048_H058, 


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652274 
FTTHMP29    13.8 1 WAPA 313 415.6 132.8 442.6 141.4 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C -0.04143 -0.00752 -0.01186 0.00706 0.00272 -0.01240 -0.02071 -0.05879 -0.00060 -0.04071 -0.01156 0.00883 0.01105 -0.01432 -0.03944 0.02183 -0.06432 -0.00354 0.02183 0.00251 0.00867 -0.00315 0.00482 -0.01318 -0.03572
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, 
J183, H048_H058, 


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652273 
FTTHMP19    13.8 1 WAPA 313 415.5 132.8 442.6 141.4 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C 0.04143 0.00752 0.01186 -0.00706 -0.00272 0.01239 0.02071 0.05877 0.00060 0.04070 0.01155 -0.00883 -0.01105 0.01432 0.03944 -0.02183 0.06431 0.00354 -0.02183 -0.00251 -0.00867 0.00315 -0.00482 0.01318 0.03571
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, 
J183, H048_H058, 


652507 FTTHOMP4     230 652506 
FTTHOMP3     345 652274 
FTTHMP29    13.8 1 WAPA 313 415.6 132.8 442.6 141.4 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C 0.04143 0.00752 0.01186 -0.00706 -0.00272 0.01240 0.02071 0.05879 0.00060 0.04071 0.01156 -0.00883 -0.01105 0.01432 0.03944 -0.02183 0.06432 0.00354 -0.02183 -0.00251 -0.00867 0.00315 -0.00482 0.01318 0.03572
J171, G830, H081, 
J183, H048_H058, 


J171, G830, H081, 
J183, H048_H058, 







J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H008 H009 H096 J112 H048_H058 Summary


7 53.2 40.2 30 50 8.8 40 19.8 19.8 40.2 10 4 40 30 40 20.24 75 2.4 18.4 27.72 7.2 30 10 0.99 19


NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR ER NR ER NR


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC 
13.2 2 WAPA 125 146.3 117.1 149.5 119.6 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C -0.02687 -0.00137 -0.00196 0.00008 0.00035 -0.00189 -0.00232 0.03040 -0.00058 -0.00227 -0.00253 0.00091 -0.00030 -0.00314 0.00151 0.00119 0.04428 0.00046 0.00119 -0.00041 -0.00162 -0.00038 0.00083 -0.00307 -0.01175 G830, J200 G830, J200


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC 
13.2 2 WAPA 125 143.8 115.1 146.7 117.4 C2.FAR-582F


MOORHED4     230 - MORRIS 4     230 1
MOORHED4     230 - MOORHED7     115 2
MOORHED4     230 - MOORHED7     115 1
FARGO  4     230 - MOORHED4     230 1
FARGO  4     230 - JAMESTN4     230 2
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1


C -0.00335 -0.00030 -0.00079 0.00089 0.00131 -0.00065 -0.00046 0.01837 0.00035 0.00188 -0.00157 0.00168 0.00030 -0.00219 0.00321 0.00185 0.03137 0.00148 0.00185 0.00045 -0.00084 0.00042 0.00161 -0.00237 -0.00511 J200 J200


Pre 
Loading 
(MVA)


Pre 
Loading 


(%)


Post 
Loading 
(MVA)


Post 
Loading 


(%) GIP With Impact-1 GIP With Impact-2 GIP With Impact


Study Case
Table G-4: 2022 SUPK SAF Results


Contingency Label Contingency TypeMonitored Element Ownership Rating


Benchmark Case DF>3%
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I. Executive Summary 
MidAmerican Energy was retained by MISO to perform short circuit facilities studies for R42, R49, 
R65, and J191 that are in MISO’s generation interconnection request queue and part of MISO’s DPP 
August 2012 study cycle.   
 
Table I-1.  Summary of Wind Farms 


MISO 
Project 
Number 


Maximum Net 
Injection 


Summer (MW) 


County Fuel 
Type 


Turbine Point of Interconnection 
(POI) 


R42 250.0 Webster  Wind  GE 1.5 MW  Lehigh 345 kV Substation  
R49 12.0 Pomeroy  Wind  Siemens SWT101 2.3 MW Pocahontas 161 kV Substation, 


Expansion of R22 and R35 
R65 92.0 Cass  Wind  Siemens SWT101 2.3 MW Rolling Hills 345 kV 


Substation, Expansion of R34 
J191 101.2 Cass  Wind  Siemens SWT101 2.3 MW  Rolling Hills 345 kV 


Substation, Expansion of R34  


 
Short circuit studies were completed to review the available fault current at nearby substations both 
with and without the wind farms interconnected at the point of interconnections (POIs) to identify if 
existing circuit breakers become overdutied because of a proposed interconnection.  In some cases, 
assumptions based on other wind farms were made for the proposed generator installation including 
generator step-up transformers and grounding transformers.  The studies were completed with and 
without the Multi-Value Projects (MVPs) in the short circuit models.  The MVP models are based on 
many assumptions that affect the modeled impedance including tower design, expected route mileage, 
substation locations, and expected conductor size.  Actual impedances of the MVPs will be different.         
 
Based on MidAmerican’s short-circuit criteria and review of MidAmerican buses near the point of 
interconnection, no short circuit constraints were identified for the four wind farm projects.  The 
changes in short current on non-MidAmerican buses were observed to be small.     
 
The available fault current at the POI substation buses with and without the wind farms interconnected 
is also provided.  The Interconnection Customers should be aware that fault currents may increase 
beyond these levels due to transmission system additions and/or other generator additions.   
 
 
II. Short-Circuit Study for R42  
The scope of this facilities study included a review of the available fault current at the Lehigh 345 kV 
interconnection substation and nearby substations both with and without the R42 wind farm 
interconnected and with and without the MVPs to identify if existing circuit breakers become 
overdutied because of the proposed interconnection.  The study reviewed single-line-to-ground (SLG) 
fault current levels and three phase (3PH) fault current levels.  The results of the analysis are 
summarized in the following tables. 
 
Based on MidAmerican’s short-circuit criteria and review of MidAmerican buses near the point of 
interconnection, no short circuit constraints were identified for the wind farm project.  The changes in 
short current on non-MidAmerican buses were observed to be small.  
 
The results of the short circuit analysis with the MVPs showed the fault current at the Lehigh 345 kV 
bus to be 10,890 Amps without R42 and 11,972 Amps with the R42 interconnection included.  These 
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values are based upon modeling assumptions for the wind farms (including generator step-up 
transformer, wind turbines, and grounding transformers), MVPs, and other projects.  The 
Interconnection Customer should be aware that fault currents may increase beyond these levels due to 
transmission system additions and/or other generator additions.   
 
Table II-1.  Fault Currents with and without R42 and without MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Lehigh 345 MEC 6,622     8,778     7,067     9,859     445       1,081    
Grimes 345 MEC 17,135   18,325   17,250   18,621   115       296       
Webster 345 MEC 6,720     7,712     6,991     8,345     271       633       
Fallow 345 MEC 7,782     9,134     7,791     9,161     9          27        
Booneville 345 MEC 13,530   15,623   13,574   15,761   44        138       
Sycamore 345 MEC 17,707   18,146   17,802   18,391   95        245       
Hoskins 345 NPPD 9,071     9,878     9,072     9,883     1          5          
Sub 3451 345 OPPD 19,837   21,853   19,842   21,868   5          15        
Sioux City 345 WAPA 12,081   13,778   12,088   13,800   7          22        
Grimes 161 MEC 21,852   22,599   21,910   22,744   58        145       
Webster 161 MEC 14,537   15,510   14,862   16,142   325       632       
Hayes 161 MEC 8,777     10,474   8,831     10,652   54        178       
Ft Dodge Sub T 161 MEC 9,085     10,141   9,142     10,314   57        173       
Booneville 161 MEC 17,708   20,423   17,737   20,513   29        90        
Hope 161 CBPC 6,208     8,450     6,245     8,575     37        125       
Webster 69 CBPC 9,510     9,170     9,548     9,241     38        71        


Fault Currents 
without R42 


(Amps)  


Fault Currents 
with R42 (Amps)


Delta (Amps)


 
 
Table II-2.  Fault Currents with and without R42 and with MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Lehigh 345 MEC 7,738     10,890   8,188     11,972   450       1,082    
Grimes 345 MEC 16,764   18,889   16,842   19,097   78        208       
Webster 345 MEC 8,895     10,832   9,167     11,473   272       641       
Fallow 345 MEC 7,539     8,887     7,544     8,905     5          18        
Booneville 345 MEC 14,133   15,880   14,165   15,975   32        95        
Sycamore 345 MEC 17,850   18,671   17,916   18,842   66        171       
Hoskins 345 NPPD 9,081     9,894     9,082     9,899     1          5          
Sub 3451 345 OPPD 19,847   21,862   19,851   21,876   4          14        
Sioux City 345 WAPA 12,112   13,835   12,119   13,858   7          23        
Obrien 345 MEC 7,178     10,437   7,189     10,489   11        52        
Kossuth 345 MEC 7,245     10,493   7,285     10,650   40        157       
Grimes 161 MEC 21,844   22,866   21,884   22,964   40        98        
Webster 161 MEC 16,734   18,003   16,986   18,456   252       453       
Hayes 161 MEC 9,186     11,147   9,218     11,257   32        110       
Ft Dodge Sub T 161 MEC 9,534     10,807   9,567     10,914   33        107       
Booneville 161 MEC 18,024   20,578   18,043   20,639   19        61        
Hope 161 CBPC 6,336     8,594     6,358     8,665     22        71        
Webster 69 MEC 9,743     9,415     9,766     9,456     23        41        


Fault Currents 
without R42 


(Amps)  


Fault Currents 
with R42 (Amps)


Delta (Amps)
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III. Short-Circuit Study for R49 
The scope of this facilities study included a review of the available fault current at the Pocahontas 
County 161 kV interconnection substation and nearby substations both with and without the R49 wind 
farm interconnected and with and without the MVPs to identify if existing circuit breakers become 
overdutied because of the interconnection.  The study reviewed single-line-to-ground (SLG) fault 
current levels and three phase (3PH) fault current levels.  The results of the analysis are summarized in 
the following tables. 
 
Based on MidAmerican’s short-circuit criteria and review of MidAmerican buses near the point of 
interconnection, no short circuit constraints were identified for the wind farm project.  The changes in 
short current on non-MidAmerican buses were observed to be small.  
 
The results of the short circuit analysis with the MVPs showed the fault current at the Pocahontas 161 
kV bus to be 9,946 Amps without R49 and 9,968 Amps with the R49 interconnection included.  These 
values are based upon modeling assumptions for the wind farms (including generator step-up 
transformer, wind turbines, and grounding transformers), MVPs, and other projects.  The 
Interconnection Customer should be aware that fault currents may increase beyond these levels due to 
transmission system additions and/or other generator additions.   
 
Table III-1.  Fault Currents with and without R49 and without MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Pocahontas Cty 161 MEC 9,887     8,934     9,909     8,970     22         36         
Sac County 161 MEC 7,574     9,110     7,577     9,117     3           7           
Pomeroy 161 MEC 8,188     8,748     8,199     8,773     11         25         
Buena Vista 161 MEC 6,153     7,990     6,154     7,994     1           4           
Clipper 161 MEC 7,225     8,643     7,227     8,648     2           5           
Hayes 161 MEC 8,828     10,644   8,831     10,652   3           8           
Little Sioux 161 MEC 4,941     6,389     4,941     6,390     -        1           
Webster 161 MEC 14,859   16,137   14,862   16,142   3           5           
Tate&Lyle 161 MEC 8,378     10,260   8,380     10,267   2           7           
Wisdom 69 CBPC 13,205   12,554   13,206   12,555   1           1           
Sac County 69 MEC 10,066   8,788     10,067   8,790     1           2           
Pomeroy 69 MEC 5,054     4,707     5,055     4,709     1           2           
Buena Vista 69 MEC 10,274   10,086   10,275   10,088   1           2           
Storm Lake North 69 MEC 5,495     7,251     5,495     7,252     -        1           
Schaller 69 MEC 2,990     3,903     2,990     3,904     -        1           
Hayes 69 MEC 10,403   9,309     10,404   9,311     1           2           
Rockwell City 69 MEC 2,431     3,558     2,431     3,558     -        -        
Hanover Tap 69 CBPC NA NA NA NA NA NA
Schaller 69 CBPC NA NA NA NA NA NA
Little Sioux 69 MEC 9,332     8,924     9,333     8,925     1           1           


Fault Currents 
without R49 


(Amps)  


Fault Currents 
with R49 (Amps)


Delta (Amps)
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Table III-2.  Fault Currents with and without R49 and with MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Pocahontas Cty 161 MEC 9,946     8,981     9,968     9,017     22         36         
Sac County 161 MEC 7,483     8,985     7,486     8,992     3           7           
Pomeroy 161 MEC 8,259     8,834     8,270     8,859     11         25         
Buena Vista 161 MEC 6,033     7,802     6,034     7,805     1           3           
Clipper 161 MEC 7,151     8,541     7,153     8,547     2           6           
Hayes 161 MEC 9,215     11,249   9,218     11,257   3           8           
Little Sioux 161 MEC 4,908     6,333     4,909     6,335     1           2           
Webster 161 MEC 16,984   18,451   16,986   18,456   2           5           
Tate&Lyle 161 MEC 8,901     11,014   8,903     11,021   2           7           
Wisdom 69 CBPC 12,613   11,979   12,613   11,979   -        -        
Sac County 69 MEC 9,986     8,723     9,988     8,725     2           2           
Pomeroy 69 MEC 5,061     4,714     5,062     4,715     1           1           
Buena Vista 69 MEC 10,149   9,955     10,151   9,958     2           3           
Storm Lake North 69 MEC 5,462     7,189     5,463     7,190     1           1           
Schaler 69 MEC 2,983     3,891     2,983     3,891     -        -        
Hayes 69 MEC 10,587   9,485     10,588   9,487     1           2           
Rockwell City 69 MEC 2,432     3,559     2,432     3,559     -        -        
Hanover Tap 69 CBPC NA NA NA NA NA NA
Schaller 69 CBPC NA NA NA NA NA NA
Little Sioux 69 MEC 9,192     8,758     9,193     8,759     1           1           


Fault Currents 
without R49 


(Amps)  


Fault Currents 
with R49 (Amps)


Delta (Amps)


 
 
 
IV. Short-Circuit Study for R65 and J191 
The scope of this facilities study included a review of the available fault current at the Rolling Hills 
345 kV interconnection substation and nearby substations both with and without the R65 and J191 
wind farms interconnected and with and without the MVPs to identify if existing circuit breakers 
become overdutied as a result of the interconnection.  The study reviewed single-line-to-ground (SLG) 
fault current levels and three phase (3PH) fault current levels.  The results of the analysis are 
summarized in the following tables. 
 
Based on MidAmerican’s short-circuit criteria and review of MidAmerican buses near the point of 
interconnection, no short circuit constraints were identified for the wind farm project.  The changes in 
short current on non-MidAmerican buses were observed to be small.  
 
The results of the short circuit analysis with the MVPs showed the fault current at the Rolling Hills 345 
kV bus to be 9,077 Amps without R65 and J191 and 9,487 Amps with both the R65 and J191 
interconnections included.  These values are based upon modeling assumptions for the wind farms 
(including generator step-up transformer, wind turbines, and grounding transformers), MVPs, and 
other projects.  The Interconnection Customer should be aware that fault currents may increase beyond 
these levels due to transmission system additions and/or other generator additions.   
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Table IV-1.  Fault Currents with and without R65 and without MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Rolling Hills 345 MEC 6,928     9,064     6,959     9,191     31         127       
Pony Creek 345 MEC 25,186   25,503   25,207   25,552   21         49         
CBEC 345 MEC 30,903   28,878   30,927   28,927   24         49         
Sub 3456 345 OPPD 28,046   29,928   28,056   29,955   10         27         
Grimes 345 MEC 17,217   18,551   17,225   18,573   8           22         
Madison County 345 MEC 11,813   14,316   11,824   14,354   11         38         
Booneville 345 MEC 13,533   15,678   13,541   15,704   8           26         
Norwalk 345 MEC 13,064   14,711   13,072   14,733   8           22         
SE Polk 345 MEC 16,990   17,007   16,998   17,027   8           20         
Fallow 345 MEC 7,786     9,147     7,788     9,151     2           4           
Atchison 345 MEC 9,192     12,163   9,193     12,165   1           2           
Norwalk 161 MEC 20,117   21,472   20,123   21,487   6           15         
Booneville 161 MEC 17,713   20,468   17,718   20,482   5           14         
CBEC 161 MEC 37,559   36,146   37,568   36,166   9           20         


Fault Currents 
without R65 


(Amps)  


Fault Currents 
with R65 (Amps)


Delta (Amps)


 
 
Table IV-2. Fault Currents with R65 and with both R65 and J191 and without MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Rolling Hills 345 MEC 6,959     9,191     7,594     9,474     635       283       
Pony Creek 345 MEC 25,207   25,552   25,280   25,656   73         104       
CBEC 345 MEC 30,927   28,927   30,995   29,031   68         104       
Sub 3456 345 OPPD 28,056   29,955   28,078   30,010   22         55         
Grimes 345 MEC 17,225   18,573   17,249   18,620   24         47         
Madison County 345 MEC 11,824   14,354   11,896   14,434   72         80         
Booneville 345 MEC 13,541   15,704   13,574   15,760   33         56         
Norwalk 345 MEC 13,072   14,733   13,103   14,780   31         47         
SE Polk 345 MEC 16,998   17,027   17,021   17,068   23         41         
Fallow 345 MEC 7,788     9,151     7,791     9,161     3           10         
Atchison 345 MEC 9,193     12,165   9,194     12,170   1           5           
Norwalk 161 MEC 20,123   21,487   20,144   21,519   21         32         
Booneville 161 MEC 17,718   20,482   17,737   20,513   19         31         
CBEC 161 MEC 37,568   36,166   37,593   36,208   25         42         


Fault Currents 
with R65 & w/o 


J191 (Amps) 


Fault Currents 
with J191 (Amps)


Delta (Amps)
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Table IV-3.  Fault Currents with and without R65 and with MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Rolling Hills 345 MEC 6,942     9,077     6,974     9,205     32         128       
Pony Creek 345 MEC 25,175   25,458   25,196   25,507   21         49         
CBEC 345 MEC 30,884   28,817   30,908   28,866   24         49         
Sub 3456 345 OPPD 28,041   29,900   28,051   29,926   10         26         
Grimes 345 MEC 16,813   19,021   16,820   19,043   7           22         
Madison County 345 MEC 12,125   14,466   12,137   14,504   12         38         
Booneville 345 MEC 14,122   15,890   14,130   15,916   8           26         
Norwalk 345 MEC 13,634   14,685   13,642   14,887   8           202       
SE Polk 345 MEC 17,403   17,308   17,411   17,328   8           20         
Fallow 345 MEC 7,539     8,891     7,540     8,895     1           4           
Atchison 345 MEC 9,393     12,152   9,394     12,155   1           3           
Norwalk 161 MEC 22,792   21,277   22,799   21,291   7           14         
Booneville 161 MEC 18,020   20,593   18,025   20,607   5           14         
CBEC 161 MEC 37,539   36,120   37,549   36,140   10         20         


Fault Currents 
without R65 


(Amps)  


Fault Currents 
with R65 (Amps)


Delta (Amps)


 
 
Table IV-4.  Fault Currents with R65 and with both R65 and J191 and with MVPs 


Bus Name Bus kV Owner SLG 3PH SLG 3PH SLG 3PH
Rolling Hills 345 MEC 6,974     9,205     7,617     9,487     643       282       
Pony Creek 345 MEC 25,196   25,507   25,270   25,611   74         104       
CBEC 345 MEC 30,908   28,866   30,977   28,970   69         104       
Sub 3456 345 OPPD 28,051   29,926   28,073   29,982   22         56         
Grimes 345 MEC 16,820   19,043   16,840   19,090   20         47         
Madison County 345 MEC 12,137   14,504   12,210   14,585   73         81         
Booneville 345 MEC 14,130   15,916   14,164   15,971   34         55         
Norwalk 345 MEC 13,642   14,887   13,673   14,934   31         47         
SE Polk 345 MEC 17,411   17,328   17,433   17,369   22         41         
Fallow 345 MEC 7,540     8,895     7,544     8,905     4           10         
Atchison 345 MEC 9,394     12,155   9,395     12,160   1           5           
Norwalk 161 MEC 22,799   21,291   22,819   21,322   20         31         
Booneville 161 MEC 18,025   20,607   18,043   20,637   18         30         
CBEC 161 MEC 37,549   36,140   37,573   36,182   24         42         


Fault Currents 
with R65 & w/o 


J191  (Amps)


Fault Currents 
with J191 (Amps)


Delta (Amps)
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V. Exhibits  
Not applicable for these short circuit studies.   
 
Exhibit A1 - Substation One-Lines 
 
Exhibit A2 - Substation General Arrangements 
 
Exhibit A3 – Facilities to be Constructed by Transmission Owner  
 
Exhibit A4 – Cost Estimates of Facilities to be Constructed by Transmission Owner  
 
Exhibit A5 – Transmission Owner Facilities to be Constructed by Interconnection Customer  
 
Exhibit A6 – Cost Estimates of Transmission Owner Facilities to be Constructed by Interconnection 
Customer  
 
Exhibit A7 - Cost Estimate by Upgrade Category 
 
Exhibit A8 - Contingent Facilities 
 
Exhibit A9 - Interconnection Customer Milestones  
 
Exhibit A10 - Construction and Coordination Schedule 
 
Exhibit A11 - Permits, Licenses, and Regulatory Approvals 


 
Exhibit A12 - Interconnection and Operating Guidelines/Requirements 
 
 







DPP August 2012 Group Wind Generation Addition Fault Study 
Joe Koch 01-24-2013 


 
Discussion 


 
The following is a fault study prepared for the DPP August 2012 for wind-powered generation projects located in Iowa and 
Minnesota.  Included in this study are: 
 


MISO 
Project 
Num 


Maximum 
Net 
Injection 
Summer 
(MW) 


County Fuel 
Type 


Turbine POI Fault Study 
Status 


G735 200 Hancock Wind 2.5 MW 
Clipper C-96 


Lime Creek 161 kV 
Substation 


Previously 
Completed* 


G798 150 Story Wind GE 1.6 MW 
XLE ESS 


Story County Switching 
Station 


Previously 
Completed* 


G947 99 Franklin Wind Vestas V82 
1.65 MW 


Nuthatch 161 kV 
Switching Station  


Previously 
Completed* 


H008 36 Fayette Wind Nordex 
N100 2.5 
MW 


Richfield 69 kV 
Substation 


Previously 
Completed* 


H009 150 Tama Wind Siemens 
SWT101 2.3 
MW 


Abbott Switching 
Station 


Previously 
Completed* 


H021 138.6 Grundy Wind Vestas V82 Wellsburg 161 kV 
Substation 


Previously 
Completed* 


H096 50 Greene Wind Nordex 
N100 2.5 
MW 


Karma Switching 
Station  


Previously 
Completed* 


J091 66 Hancock Wind 1.5 MW GE 
XLE 


Lime Creek 161 kV 
Substation 


Previously 
Completed* 


J092 20 Greene Wind Siemens 
SWT101 2.3 
MW 


CIPCO 161 kV 
Scranton Substation to 
ITCM 34.5 kV facilities 


 


 
1 







J097 200 Des 
Moines 


Wind GE 1.5 MW Denmark – Newport 
161 kV Line 


 


G681 44 Freeborn Wind  Walters – Albert Lea 
Westside 69 kV Line 


Previously 
Completed**


G870 201 Freeborn Wind Vestas V82 Freeborn 161 kV 
Switching Station  


Previously 
Completed* 


J026 50 Mower Wind GE 1.5 MW Adams 161 kV 
Substation 


 


J112 4.95 Winona Wind Alstom 
Ecotecnia 
1.65 MW 


69 kV Line southwest 
corner of section 11, 
Utica Township 


 


 
* Interconnection Customers for the projects have entered into Provisional Interconnection Agreements, and results of 
prior short-circuit evaluation required under those Agreements did not warrant further evaluation for the August 2012 
DPP Study 
**Short-circuit evaluation previously provided as part of Facilities Study requested by Interconnection Customer   


 
TABLE 1 
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The data was collected using the program Computer Aided Protection Engineering (CAPE) by Electrocon International.  Three-phase 
and single-line-to-ground (SLG) faults were simulated at bus positions in the surrounding areas that will be affected by the generation 
addition.   Fault currents including all in-feeds to the fault (a worst case scenario) were tabulated and compared to the circuit breaker 
ratings.  Only fault currents and interrupting ratings were considered in this study, no other impacts including power flows, flow 
capacity protection and control or otherwise were considered herein. 
 
 
 


Assumptions 
 


The following assumptions were used when creating the fault study model.  
 
Generator modeling –  
Typical turbine values were used to model the generation. These values are as follows: 
MVA: 2.0 
Reactance (in Per Unit quantities) 
- Transient: 0.205  
- Subtransient 0.205 
- Synchronous 3.18 
- Negative Sequence 0.16 
- Zero Sequence 10.0 
 
Transformer modeling –  


 Unless noted otherwise, transformers were modeled with Wye-Delta-Wye configurations. 
 For J092, no substation transformer was needed as the substation voltage of 34.5 kV matches the expected collector system 


voltage. 
 For J112, a Delta-Wye transformer was modeled as it is expected that the small amount of total generation will utilize a line 


tap rather than a breakered station and will therefore not provide undesirable ground current on the line tap. 
 For J097, a planned 150 MVA 161/69 kV transformer is studied as a replacement to the existing transformer at Newport. 


 
System modeling – 
This model includes all of the previously proposed system additions for prior queued generator interconnection projects.  Reference 
the following figures for graphical representation of the system models. 
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Figure 1:  J092 Scranton Wind Systems as modeled 
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Figure 2:  J097 Systems as modeled 
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Figure 3:  J026 S. Adams Systems as modeled 
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Figure 4:  J112 Utica Township Wind Systems as modeled 
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Fault Study Results 


 
The results of the fault study can be seen below in Tables 2, 4, 6 and 8.  The tables compare the interrupting rating to the maximum 
fault current. For a complete list of fault currents, reference Tables 3, 5, 7 and 9.  Tables 2, 4, 6 and 8 show that all of the circuit 
breakers involved in this study have acceptable interrupting ratings.  No upgrades to ITC Midwest facilities are required for the 
interconnection of the projects indicated in Table 1.  It should also be noted that this study only accounts for active interrupting 
devices.  This report does not include passive device ratings such as switches.   
 
 


Substation Breaker Interupting Rating (kA) Fault Current (kA) Result
Scranton 9440 22 5.8 OK


4370 22 5.8 OK
5210 22 5.8 OK


 
 


Table 2: J092 Scranton Fault Study Results 
 
 
 


 
 
 
 
 
 
 


Bus Generation 
(Y/N) 


Fault 
(3Ph,SLG) 


Positive 
Sequence 
I1 Amps 


Negative 
Sequence 
I2 Amps 


Zero 
Sequence 
3I0 Amps 


A Phase 
Amps 


B Phase 
Amps 


C Phase 
Amps 


Scranton 
34.5 kV 


N 3Ph 4508 @ -
58 


0 0 4508 @ -
58 


4508 @ 
178 


4508 @ 
62 


 N 
 


SLG 768 @ -59 768 @ -59 2304 @ -
59 


2304 @ -
59 


0 0 


 Y 
 


3Ph 5770 @ -
58 


0 0 5770 @ -
58 


5770 @ 
178 


5770 @ 
62 


 Y 
 


SLG 834 @ -60 834 @ -60 2505 @ -
60 


2505 @ -
60 


0 0 


 
 
 
 
 
 
 
 


 
 


Table 3:  J092 Scranton Fault Current Data 
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Substation Breaker Interupting Rating (kA) Fault Current (kA) Result
Denmark 366 40 9.9 OK


466 40 9.9 OK
566 40 9.9 OK


CIPCO Newport 5011 40 6.5 OK
5051 40 6.5 OK


0-6916-2 40 9.8 OK
0-6997-2 40 9.8 OK


4591 21 9.8 OK
5091 21 9.8 OK
5511 40 9.8 OK  


 
Table 4: J097 Fault Study Results 


 
(Breakers 0-6916-2, 0-6997-2 & 5511 show ratings after planned replacement in 2013.) 


(Newport 161/69 kV transformer replaced with planned 150 MVA rated unit.) 
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Bus Generation 


(Y/N) 
Fault 


(3Ph,SLG) 
Positive 


Sequence 
I1 Amps 


Negative 
Sequence 
I2 Amps 


Zero 
Sequence 
3I0 Amps 


A Phase 
Amps 


B Phase 
Amps 


C Phase 
Amps 


Denmark 
161 kV 


N 3Ph 8566 @ -
81 


0 0 8566 @ -
81 


8566 @ 
159 


8566 @ 
39 


 N 
 


SLG 2706 @ -
80 


2706 @ -80 8118 @ -
80 


8118 @ -
80 


0 0 


 Y 
 


3Ph 9929 @ -
82 


0 0 9929 @ -
82 


9929 @ 
158 


9929 @ 
38 


 Y 
 


SLG 2980 @ -
80 


2980 @ -80 8941 @ -
80 


8941 @ -
80 


0 0 


Newport 
161 kV 


N 3Ph 5448 @ -
80 


0 0 5448 @ -
80 


5448 @ 
160 


5448 @ 
40 


 N 
 


SLG 1656@ -81 1656@ -81 4967@ -81 4967@ -
81 


0 0 


 Y 
 


3Ph 6458 @ -
81 


0 0 6458 @ -
81 


6458 @ 
159 


6458 @ 
39 


 Y 
 


SLG 1841 @ -
81 


1841 @ -81 5523 @ -
81 


5523 @ -
81 


0 0 
 
 


Newport 
69 kV 


N 3Ph 8456 @ -
76 


0 0 8456 @ -
76 


8456 @ 
164 


8456 @ 
44 


 N 
 


SLG 3115@ -79 3115@ -79 9344@ -79 9344@ -
79 


0 0 


 Y 
 


3Ph 9046 @ -
77 


0 0 9046 @ -
77 


9046 @ 
163 


9046 @ 
43 


 Y 
 


SLG 3281 @ -
79 


3281 @ -79 9841 @ -
79 


9841 @ -
79 


0 0 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Table 5:  J097 Fault Current Data 
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Substation Breaker Interupting Rating (kA) Fault Current (kA) Result
Adams 680 31 16.1 OK


681 40 16.1 OK
682 40 16.1 OK
683 31 16.1 OK
684 40 16.1 OK
685 31 16.1 OK
686 31 16.1 OK
6620 40 16.1 OK
6790 40 16.1 OK  


 
Table 6: J026 Fault Study Results 


 
 
 
 


 
Bus Generation 


(Y/N) 
Fault 


(3Ph,SLG) 
Positive 


Sequence 
I1 Amps 


Negative 
Sequence 
I2 Amps 


Zero 
Sequence 
3I0 Amps 


A Phase 
Amps 


B Phase 
Amps 


C Phase 
Amps 


Adams 
S. 161 kV 


N 3Ph 15446 @ -
83 


0 0 15446 @ -
83 


15446 @ 
157 


15446 @ 
37 


 N 
 


SLG 5084 @ -
83 


5084 @ -83 15252 @ -
83 


15252 @ -
83 


0 0 


 Y 
 


3Ph 16129 @ -
84 


0 0 16129 @ -
84 


16129 @ 
156 


16129 @ 
36 


 Y 
 


SLG 5286 @ -
83 


5286 @ -83 15857 @ -
83 


15857 @ -
83 


0 0 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


Table 7:  J026 Fault Current Data 
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Bus Generation 
(Y/N) 


Fault 
(3Ph,SLG) 


Positive 
Sequence 
I1 Amps 


Negative 
Sequence 
I2 Amps 


Zero 
Sequence 
3I0 Amps 


A Phase 
Amps 


B Phase 
Amps 


C Phase 
Amps 


Utica 
69 kV 


N 3Ph 3273 @ -
68 


0 0 3273 @ -
68 


3273 @ 
172 


3273 @ 
52 


 N 
 


SLG 737 @ -71 737 @ -71 2210 @ -
71 


2210 @ -
71 


0 0 


 Y 
 


3Ph 3410 @ -
69 


0 0 3410 @ -
69 


3410 @ 
171 


3410 @ 
51 


 Y 
 


SLG 751 @ -72 751 @ -72 2254 @ -
72 


2254 @ -
72 


0 0 


 
Substation Breaker Interupting Rating (kA) Fault Current (kA) Result


Utica 37NB4 20 3.4 OK
37NB6 31 3.4 OK
37NB9 31 3.4 OK
37NB13 31 3.4 OK  


 
Table 8: J112 Fault Study Results 


 
 
 
 


 
 


Table 9:  J112 Fault Current Data 
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This report presents the results of the short circuit analysis for G830.  The objective of 
the analysis is to determine the present fault current levels near the POI for G830 and 
determine the future fault current levels after the wind turbines become commercially 
operational.  After the fault current levels are found, the rating of Great River Energy’s 
(GRE’s) breakers near the POI will be analyzed to ensure they are capable of interrupting 
any increase in fault current due to the contributions of G830. 
 
Background  
 
The first part of the study is to calculate the fault currents before and after the addition of 
G830’s 99 MW of wind generation.  Short circuit calculations are based on the 
impedances of the transmission lines, transformers, generators, and on the pre-fault 
voltages.  This wind generation will be connected to the system via a new ring bus 
position at GRE’s existing McHenry Substation.  
 
The second part of this study is to compare the fault currents to the interrupting ratings of 
equipment at GRE’s McHenry Substation.  Fault current will also be shown for 
substations one bus away from McHenry.  These fault currents will be compared to 
interrupting ratings of GRE owned equipment but foreign owned equipment will not be 
analyzed.   
 
Methodology 
 
Aspen One-liner short circuit analysis software and the associated Breaker Rating 
Module are used to determine the symmetrical fault currents and circuit breaker 
interruption capabilities.  Great River Energy has an Aspen model already built that 
includes McHenry and surrounding substations.  


The Breaker Rating Module is a tool designed to check the rating of circuit 
breakers against the short circuit currents they need to interrupt.  The breaker-
rating logic simulates relevant faults to find the maximum short-circuit current 
that flows through the breaker. The momentary and breaking currents of breakers 
are then calculated using procedures recommended by ANSI/IEEE. Finally, the 
program compares these currents to the rated capabilities of the breakers and 
reports the findings.  The breaker-rating logic uses a breaker connection model 
that is designed to work with traditional symmetrical-sequence networks where 
circuit breakers connections are not modeled explicitly. The connection model 
associates each breaker with the bus, branches and generators that it protects.  


The generator, transformer, and the transmission line impedances for interconnection 
equipment were received from the customer.  If the transmission line impendence was not 
available from the customer, it was assumed to be zero for worst case fault currents.  All 
the buses are assumed to have a per unit pre fault voltage equal to 1. GRE models wind 
turbines based on a method recommended by Aspen.  The wind turbines used in this 
interconnection are type-3 generators.  Wind generators with doubly-fed machines are 
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also known as type-3 generators. Type-3 generators can be simulated in Aspen One-liner 
using the conventional generators model without current limits. 
 
Short circuit studies with wind turbines modeled as conventional generators will yield a 
conservative estimate of the peak short-circuit current. Type-3 generators are ungrounded 
and contribute no zero-sequence current during a fault. When modeling type-3 generators 
in Aspen, the zero-sequence impedance is set to 9999 pu. The positive sequence 
impedance is set equal to the sub transient Xd” impedance of the machine and the 
negative sequence impedance is set to be the same as the positive sequence impedance 
unless the negative-sequence impedance is known.  All the current limits for the 
generator are set to zero. 
 
 
Data 
 


TABLE 1 
Faults   Before G830 After G830 


Location Fault Type 
Short Circuit 
Current (A) 


ANSI  
X/R 


 
Short Circuit 
Current (A) 


 
ANSI 
X/R 


McHenry 230kV Bus 1LG 4,266 8.55 4,581 9.09 
3LG 5,322 7.95 5,488 9.14 


McHenry 115kV Bus 1LG 6,236 8.57 7,735 9.17 
  3LG 6,586 8.58 7,753 10.45 
Coal Creek 230kV Bus 1LG 22,555 40.19 22,650 40.14 
 3LG 18,164 38.79 18,250 38.74 
Stanton 230kV Bus 1LG 17,118 17.45 17,163 17.42 
 3LG 17,538 21.02 17,599 20.97 
Balta 230kV Bus 1LG 5,114 7.34 5,191 7.43 
 3LG 5,603 7.79 5,688 8.02 
Neal 115kV Bus 1LG 6,143 8.28 7,570 8.74 
 3LG 6,550 8.28 7,687 9.88 
Souris 115kV Bus 1LG 4,488 3.96 4,568 3.90 
 3LG 6,069 4.59 6,207 4.51 
Velva 115kV Bus 1LG 4,402 4.48 4,917 4.25 
 3LG 5,535 5.41 6,141 5.39 
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Table 2 
   Before G830    


 
 
 


Breaker 
 


 
 
 


Duty (% of 
capacity) 


 


 
 
 


Duty (See 
Note 1) 


 


 
 
 


Breaker 
Capacity 


 


 
 


Worst Case Short 
Circuit Current 


through Breaker 


 
 
 


ANSI X/R (See 
Note 1) 


 
 


Exceeds 
Breaker 


capacity? 
 


32XB1 32.8% 13,100 A 40,000 A 12,425 A 20.9 No 


32WB1 15.4% 4,010 A 26,000 A 4,010 A 4.0 No 


32WB2 25.4% 5,089 A 20,000 A 5,089 A 9.5 No 


32RB3 7.0% 2,809 A 40,000 A 2,809 A 7.3 No 
Note 1:  The ANSI X/R ratio of the network at breaker location directly determines the rate of ac and dc decay of the short circuit 
current that flows through the breaker. Therefore calculating X/R is an important step in determining breaker interrupting and 
momentary duty. ANSI/IEEE standard C37-010-1999 recommends applying a multiplying to fault currents calculated using the 
symmetrical sequence network model.  The multiplying factor is calculated from an equation derived from X/R ratio curves in 
ANSI/IEEE standard C37-010-1999.  Duty is equal to the worst case short circuit current through breaker times the multiplying factor. 


 
Table 3 


   After G830    


 
 
 


Breaker 
 


 
 
 


Duty (% of 
capacity) 


 


 
 
 


Duty (See 
Note 1) 


 


 
 
 


Breaker 
Capacity 


 


 
 


Worst Case Short 
Circuit Current 


through Breaker 


 
 
 


ANSI X/R (See 
Note 1) 


 
 


Exceeds 
Breaker 


capacity? 
 


32XB1 34.2% 13,670 A 40,000 A 12,792 A 22.2 No 


32WB4 19.4% 7,753 A 40,000 A 7,753 A 10.5 No 


32WB5 16.5% 6,586 A 40,000 A 6,586 A 10.5 No 


32WB6 19.4% 7,753 A 40,000 A 7,753 A 10.5 No 


32WB7 19.4% 7,753 A 40,000 A 7,753 A 10.5 No 


32RB3 7.4% 2,969 A 40,000 A 2,969 A 9.5 No 
Note 1:  The ANSI X/R ratio of the network at breaker location directly determines the rate of ac and dc decay of the short circuit 
current that flows through the breaker. Therefore calculating X/R is an important step in determining breaker interrupting and 
momentary duty. ANSI/IEEE standard C37-010-1999 recommends applying a multiplying to fault currents calculated using the 
symmetrical sequence network model.  The multiplying factor is calculated from an equation derived from X/R ratio curves in 
ANSI/IEEE standard C37-010-1999.  Duty is equal to the worst case short circuit current through breaker times the multiplying factor. 
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Results 
 
Fault currents were calculated before and after the addition of G830’s 99 MW of wind 
generation.  Table 1 summarizes the fault currents at McHenry Substation and substations 
one bus away. 
 
Tables 2 and 3 compare the fault currents to the interrupting ratings of equipment at 
GRE’s McHenry Substation.  Table 2 shows the data before the addition of G830 and 
Table 3 shows the data after the addition of G830. 
 
The data in Table 3 shows that none of the circuit breaker interrupting capabilities at 
McHenry Substation will be exceeded after the addition of G830. 
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This report presents the results of the short circuit analysis for J182.  The objective of the 
analysis is to determine the present fault current levels near the POI for J182 and 
determine the future fault current levels after the wind turbines become commercially 
operational.  After the fault current levels are found, the rating of Great River Energy’s 
(GRE’s) breakers near the POI will be analyzed to ensure they are capable of interrupting 
any increase in fault current due to the contributions of J182. 
 
Background  
 
The first part of the study is to calculate the fault currents before and after the addition of 
J182’s 150.4 MW of wind generation.  Short circuit calculations are based on the 
impedances of the transmission lines, transformers, generators, and on the pre-fault 
voltages.  This wind generation will be connected to the system via a new ring bus 
position at GRE’s existing Pleasant Valley Substation.  
 
The second part of this study is to compare the fault currents to the interrupting ratings of 
equipment at GRE’s Pleasant Valley Substation.  Fault current will also be shown for 
substations one bus away from Pleasant Valley.  These fault currents will be compared to 
interrupting ratings of GRE owned equipment but foreign owned equipment will not be 
analyzed.   
 
Methodology 
 
Aspen One-liner short circuit analysis software and the associated Breaker Rating 
Module are used to determine the symmetrical fault currents and circuit breaker 
interruption capabilities.  Great River Energy has an Aspen model already built that 
includes Pleasant Valley and surrounding substations.  


The Breaker Rating Module is a tool designed to check the rating of circuit 
breakers against the short circuit currents they need to interrupt.  The breaker-
rating logic simulates relevant faults to find the maximum short-circuit current 
that flows through the breaker. The momentary and breaking currents of breakers 
are then calculated using procedures recommended by ANSI/IEEE. Finally, the 
program compares these currents to the rated capabilities of the breakers and 
reports the findings.  The breaker-rating logic uses a breaker connection model 
that is designed to work with traditional symmetrical-sequence networks where 
circuit breakers connections are not modeled explicitly. The connection model 
associates each breaker with the bus, branches and generators that it protects.  


The generator, transformer, and the transmission line impedances for interconnection 
equipment were received from the customer.  If the transmission line impendence was not 
available from the customer, it was assumed to be zero for worst case fault currents.  All 
the buses are assumed to have a per unit pre fault voltage equal to 1. GRE models wind 
turbines based on a method recommended by Aspen.  The wind turbines used in this 
interconnection are type-3 generators.  Wind generators with doubly-fed machines are 
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also known as type-3 generators. Type-3 generators can be simulated in Aspen One-liner 
using the conventional generators model without current limits. 
 
Short circuit studies with wind turbines modeled as conventional generators will yield a 
conservative estimate of the peak short-circuit current. Type-3 generators are ungrounded 
and contribute no zero-sequence current during a fault. When modeling type-3 generators 
in Aspen, the zero-sequence impedance is set to 9999 pu. The positive sequence 
impedance is set equal to the sub transient Xd” impedance of the machine and the 
negative sequence impedance is set to be the same as the positive sequence impedance 
unless the negative-sequence impedance is known.  All the current limits for the 
generator are set to zero. 
 
 
Data 
 


TABLE 1 
Faults   Before J182 After J182 


Location Fault Type 
Short Circuit 
Current (A) 


ANSI  
X/R 


 
Short Circuit 
Current (A) 


 
ANSI 
X/R 


Pleasant Valley 345kV Bus 1LG 14,098 27.32 14,235 27.05 
3LG 15,969 24.37 16,238 23.83 


Pleasant Valley 161kV Bus 1LG 31,727 31.94 32,639 31.41 
  3LG 30,743 32.18 32,054 31.12 
Adams 345kV Bus 1LG 9,454 12.77 9,495 12.37 
 3LG 12,405 15.66 12,513 14.66 
Byron 345kV Bus 1LG 13,927 25.10 13,990 24.96 
 3LG 17,934 15.20 18,081 15.05 
Grand Meadows 161kV Bus 1LG 16,593 9.35 16,784 9.24 
 3LG 16,288 11.90 16,567 11.70 
North Austin 161kV Bus 1LG 10,702 13.279 10,724 13.26 
 3LG 13,355 11.90 13,407 11.87 
Byron 161kV Bus 1LG 16,744 31.88 16,794 31.90 
 3LG 22,282 18.75 22,417 18.72 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Table 2 
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   Before J182    


 
 
 


Breaker 
 


 
 
 


Duty (% of 
capacity) 


 


 
 
 


Duty (See 
Note 1) 


 


 
 
 


Breaker 
Capacity 


 


 
 


Worst Case Short 
Circuit Current 


through Breaker 


 
 
 


ANSI X/R (See 
Note 1) 


 
 


Exceeds 
Breaker 


capacity? 
 


19QB1 80.0% 31,981 A 40,000 A 27,875 A 31.3 No 


19QB2 80.0% 31,981 A 40,000 A 27,875 A 31.3 No 


19QB3 83.2% 33,282 A 40,000 A 29,009 A 31.3 No 


19QB4 82.0% 32,811 A 40,000 A 28,201 A 33.7 No 


19QB5 91.0% 36,399 A 40,000 A 31,726 A 31.3 No 


19QB6 85.6% 34,229 A 40,000 A 29,488 A 33.3 No 


19QB7 85.2% 34,093 A 40,000 A 29,328 A 33.6 No 


19QB9 81.9% 32,743 A 40,000 A 28,211 A 33.3 No 


19QB11 91.0% 36,399 A 40,000 A 31,726 A 31.3 No 


19QB12 91.0% 36,399 A 40,000 A 31,726 A 31.3 No 


19QB13 91.0% 36,399 A 40,000 A 31,726 A 31.3 No 


19QB15 91.0% 36,399 A 40,000 A 31,726 A 31.3 No 


19QB16 91.0% 36,399 A 40,000 A 31,726 A 31.3 No 


19JB1 37.0% 14,793 A 40,000 A 14,793 A 21.6 No 


19JB2 37.0% 14,793 A 40,000 A 14,793 A 21.6 No 


19JB3 37.1% 14,832 A 40,000 A 14,832 A 22.6 No 


19JB4 37.1% 14,832 A 40,000 A 14,832 A 22.6 No 
Note 1:  The ANSI X/R ratio of the network at breaker location directly determines the rate of ac and dc decay of the short circuit 
current that flows through the breaker. Therefore calculating X/R is an important step in determining breaker interrupting and 
momentary duty. ANSI/IEEE standard C37-010-1999 recommends applying a multiplying to fault currents calculated using the 
symmetrical sequence network model.  The multiplying factor is calculated from an equation derived from X/R ratio curves in 
ANSI/IEEE standard C37-010-1999.  Duty is equal to the worst case short circuit current through breaker times the multiplying factor. 
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Table 3 
   After J182    


 
 
 


Breaker 
 


 
 
 


Duty (% of 
capacity) 


 


 
 
 


Duty (See 
Note 1) 


 


 
 
 


Breaker 
Capacity 


 


 
 


Worst Case Short 
Circuit Current 


through Breaker 


 
 
 


ANSI X/R (See 
Note 1) 


 
 


Exceeds 
Breaker 


capacity? 
 


19QB1 83.4% 33,340 A 40,000 A 29,087 A 31.3 No 


19QB2 83.4% 33,340 A 40,000 A 29,087 A 31.3 No 


19QB3 85.9% 34,371 A 40,000 A 29,986 A 31.1 No 


19QB4 84.7% 33,881 A 40,000 A 29,111 A 33.8 No 


19QB5 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB6 88.3% 35,334 A 40,000 A 30,431 A 33.4 No 


19QB7 88.1% 35,230 A 40,000 A 30,304 A 33.6 No 


19QB8 91.1% 36,458 A 40,000 A 31,752 A 31.4 No 


19QB9 84.6% 33,821 A 40,000 A 29,130 A 33.3 No 


19QB10 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB11 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB12 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB13 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB14 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB15 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19QB16 93.7% 37,478 A 40,000 A 32,639 A 31.4 No 


19JB1 37.4% 14,953 A 40,000 A 14,953 A 21.7 No 


19JB1 37.4% 14,953 A 40,000 A 14,953 A 21.7 No 


19JB3 37.5% 14,996 A 40,000 A 14,996 A 22.8 No 


19JB4 37.5% 14,996 A 40,000 A 14,996 A 22.8 No 
Note 1:  The ANSI X/R ratio of the network at breaker location directly determines the rate of ac and dc decay of the short circuit 
current that flows through the breaker. Therefore calculating X/R is an important step in determining breaker interrupting and 
momentary duty. ANSI/IEEE standard C37-010-1999 recommends applying a multiplying to fault currents calculated using the 
symmetrical sequence network model.  The multiplying factor is calculated from an equation derived from X/R ratio curves in 
ANSI/IEEE standard C37-010-1999.  Duty is equal to the worst case short circuit current through breaker times the multiplying factor. 
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Results 
 
Fault currents were calculated before and after the addition of J182’s 150.4 MW of wind 
generation.  Table 1 summarizes the fault currents at Pleasant Valley Substation and 
substations one bus away. 
 
Tables 2 and 3 compare the fault currents to the interrupting ratings of equipment at 
GRE’s Pleasant Valley Substation.  Table 2 shows the data before the addition of J182 
and Table 3 shows the data after the addition of J182. 
 
The data in Table 3 shows that none of the circuit breaker interrupting capabilities at 
Pleasant Valley Substation will be exceeded after the addition of J182. 
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Introduction 
 
This report presents the results of the short circuit analysis for J171.  The objective of the 
analysis is to determine the present fault current levels at the Benson substation and the 
future fault current levels after the J171 biomass turbine is able to increase its output 
from 55 MW to 62 MW.  Since the impedances of this circuit including the generator and 
generator step up transformer will not change as a result of this increase in power output, 
there will be no increase in fault current availability.  The current interrupting ratings of 
GRE breakers 425, 745, 765, 785, 735, 1515, 1525, 1535, 1555, 1565, and circuit 
switcher 1514 at Benson will be confirmed to ensure that they will still be able to handle 
the fault current that is available.  
 
Background  
 
The first part of the study is to calculate the fault currents due to J171’s 62 MW of 
biomass generation.  Short circuit calculations are based on the impedances of the 
transmission lines, transformers, generators, and on the pre-fault voltages.  This biomass 
generation is connected to the system through a 115kV ring bus position at GRE’s 
Benson substation. 
 
The second part of this study is to compare the fault currents to what breakers 425, 745, 
735, 765, 785, 1515, 1525, 1535, 1555, 1565, and circuit switcher 1514 at Benson are 
rated to interrupt.  The interrupting ratings for each of these devices can be viewed in the 
tables below.  When comparing the fault currents to the breaker’s ratings, it is important 
to remember that when a breaker interrupts a fault shortly after its inception, the fault 
current will be asymmetrical and higher than the steady state symmetrical fault current.   
This asymmetrical fault current is only relevant for about the first 12 cycles after the fault 
inception and only if the X/R ratio is higher than 15.  A correction method for the 
asymmetrical fault current can be found in IEEE standard C37.010. 
 
Methodology 
 
To do the first part of the study, Aspen Oneliner short circuit analysis software is used to 
calculate symmetrical fault currents.  Great River Energy has an existing model of the 
generation and transmission system in Aspen Oneliner, which also includes Benson.  The 
model is checked to confirm all correct transmission line, transformer, and generator 
impedances are included. A pre-fault voltage of 1.0 per unit is used for calculation of 
these fault currents. The line connecting J171 to the Benson substation line is 
approximately 0.44 miles of 477 ACSR conductor. This line is currently owned by GRE, 
and actual impedances for this transmission line are included in this short circuit model.  
This study was performed using fault locations that would supply the maximum amount 
of fault current each breaker would be required to clear.   
 
 
 
 
 







Data 
 
Faults   Before and After J171 


Location Fault Type 
Symmetrical Fault 


Current (A) X/R 
Benson 41.6kV Bus 1LG 3,295 19.82 


  3LG 3,035 19.20 
1LG 3,343 18.59 Benson 69kV Bus 


3LG 3,123 20.13 
1LG 4,332 12.97 Benson 115kV Bus 
3LG 4,599 13.84 


 
Before and After 


J171 
 


Before and After 
J171 


 


 
 
 


Breaker 
 


 
 
 


Voltage 
 


 
 


Continuous 
Current Rating 


 


 
 


Interrupting 
Rating 


 
 


3LG Fault 
Current 


 


 
1LG Fault 
Current 


 


 
 


OK? 
 


425 41.6kV 1,200 A 17,000 A 3,035 A 3,295 A Yes 


735 69kV 2,000 A 40,000 A 2,430 A 3,134 A Yes 


745 41.6kV 2,000 A 40,000 A 3,035 A 3,295 A Yes 
765 41.6kV 2,000 A 40,000 A 3,035 A 3,295 A Yes 


785 41.6kV 2,000 A 40,000 A 3,035 A 3,295 A Yes 
1514 115kV 1,200 A 61,000 A 4,599 A 4,332 A Yes 


1515 115kV 2,000 A 40,000 A 3,386 A 3,077 A Yes 


1525 115kV 2,000 A 40,000 A 4,599 A 4,332 A Yes 


1535 115kV 2,000 A 40,000 A 2,922 A 3,582 A Yes 


1555 115kV 2,000 A 40,000 A 3,224 A 3,751 A Yes 


1565 115kV 2,000 A 40,000 A 4,599 A 4,332 A Yes 


 
 
 
 
Results 
 
All breakers and the circuit switcher at Benson will be able to withstand the fault currents 
after the generation output of the biomass turbine for J171 increases to 62 MW. 
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Executive Summary: 
 
The Midwest ISO project J200 is a proposed 99 MW gas combustion turbine to be 
interconnected to Montana-Dakota Utilities Company’s Heskett Generating Station 115 
kV Switchyard. 
 
Three Line-to-Ground and Single Line-to-Ground Short Circuit analyses was performed 
without the proposed generation interconnection and with the proposed generation 
interconnection to determine whether the interrupting capability of the Transmission 
Owner’s transmission facilities is adequate.  
 
Montana-Dakota Utilities Company’s short circuit system model, which is an ASPEN 
OneLiner model, was used to perform this study.   
 
No existing equipment fault interrupting ratings were found to be violated by the addition 
of J200 generation. 
 







 
Report: 
 
This study fulfills the Short Circuit Study agreement required for Midwest Independent 
transmission system Operator, Inc project J200.  This study provides a table of existing 
Three Line-to-Ground and Single Line-to-Ground short circuit current magnitudes at 
various substation buses and bus voltage levels in the area surrounding project J200 
expected point of interconnection.  To these existing short circuit magnitudes, an estimate 
was made of possible expected increases in magnitude at these same locations. 
 
The proposed 99 MW General Electric gas combustion turbine was modeled in Montana-
Dakota Utilities Company’s ASPEN short circuit model using information provided by 
the turbine manufacturer. The generator step-up transformer impedance was estimated 
and added to the system short circuit model. 
 
Please refer to the file “J200 – short circuit study results table – 053012.xls” for 
numerical results of the short circuit study. 
 
 
Conclusion: 
 
No existing equipment fault interrupting ratings were found to be violated by the addition 
of J200 generation. 
 
 







MISO project #J200 - Short circuit study
99 MW Gas Combustion Turbine - interconnection at Heskett 115 kV Switchyard in Morton County, ND


Note: 41.6 kV and 69 kV circuit breaker have 20,000 amp interrupting rating, 115 kV circuit breakers have 25,000 amp interrupting rating, 230 kV circuit breakers have 40,000 amp interrupting rating.


Values without CT operating Estimated Values - w/ CT operating
Substation Bus per unit Z - 100MVA base X/R ratio Xo/X1 ratio 3-ph amps 1-ph amps per unit Z - 100MVA base X/R ratio Xo/X1 ratio 3-ph amps 1-ph amps


Heskett 230 kV puZ1 = 0.00234+j0.02 8.53623 1.2049 13467 12560 puZ1 = 0.00215+j0.01909 7.57993 1.20418 14025 13084
puZ2 = 0.00242+j0.02008 puZ2 = 0.00222+j0.01917
puZo = 0.00398+j0.0241 puZo = 0.00371+j0.02299


Heskett 115 kV puZ1 = 0.00334+j0.03119 9.34068 0.71507 17270 19045 puZ1 = 0.00277+j0.02779 10.0168 0.67663 19154 21427
puZ2 = 0.00347+j0.03126 puZ2 = 0.00288+j0.02787
puZo = 0.0031+j0.0223 puZo = 0.00246+j0.0188


Heskett 69 kV puZ1 = 0.01595+j0.20752 13.0147 0.77506 4340 4689 puZ1 = 0.01536+j0.20429 13.3002 0.77648 4357 4705
puZ2 = 0.01605+j0.20774 puZ2 = 0.01544+j0.2045
puZo = 0.01344+j0.16084 puZo = 0.01299+0.15863


Heskett 41.6 kV puZ1 = 0.02623+j0.30302 11.5537 1.16335 4912 4661 puZ1 = 0.02581+j0.30084 11.6565 1.17178 4901 4637
puZ2 = 0.02621+j0.30344 puZ2 = 0.02578+j0.30125
puZo = 0.02036+j0.35251 puZo = 0.02036+j0.35251


Mandan Jct 230 kV puZ1 = 0.00235+j0.01999 8.51875 1.16435 13487 12741 puZ1 = 0.00215+j0.01906 8.85418 1.16419 14060 13284
puZ2 = 0.00242+j0.02008 puZ2 = 0.00222+j0.01914
puZo = 0.00378+j0.02327 puZo = 0.00353+j0.02219


Mandan Jct 115 kV puZ1 = 0.00325+j0.03085 9.49118 0.74449 17470 19061 puZ1 = 0.00287+j0.028 9.75613 0.75326 19013 20674
puZ2 = 0.00337+j0.03093 puZ2 = 0.00297+j0.02808
puZo = 0.003+j0.02296 puZo = 0.00282+j0.02109


Sweet Ave Jct 115 kV puZ1 = 0.00541+j0.04698 8.68757 1.82001 11471 8962 puZ1 = 0.00521+j0.04525 8.68942 1.8775 11788 9072
puZ2 = 0.00552+j0.04713 puZ2 = 0.0053+j0.04539
puZo = 0.01577+j0.0855 puZo = 0.01574+j0.08496


Sweet Ave Jct 41.6 kV puZ1 = 0.01759+j0.15583 8.85673 1.0248 9579 9507 puZ1 = 0.01741+j0.15423 8.86069 1.03538 9584 9479
puZ2 = 0.0177+j0.15597 puZ2 = 0.0175+j0.15437
puZo = 0.01353+j0.15969 puZo = 0.01353+j0.15969







Values without CT operating Estimated Values - w/ CT operating
Substation Bus per unit Z - 100MVA base X/R ratio Xo/X1 ratio 3-ph amps 1-ph amps per unit Z - 100MVA base X/R ratio Xo/X1 ratio 3-ph amps 1-ph amps
Bismarck NE Switching 115 kV puZ1 = 0.00554+j0.04346 7.84269 1.52517 12386 10489 puZ1 = 0.00535+j0.04167 7.78557 1.57475 12780 10672


puZ2 = 0.00565+j0.04359 puZ2 = 0.00544+j0.04179
puZo = 0.01282+j0.06628 puZo = 0.01275+j0.06562


Beulah Jct 115 kV puZ1 = 0.01111+j0.05458 4.91204 1.49795 9731 8304 puZ1 = 0.01113+j0.05438 4.88627 1.50331 9717 8281
puZ2 = 0.01138+j0.05454 puZ2 = 0.0114+j0.05433
puZo = 0.02114+j0.08176 puZo = 0.02115+j0.08175


Beulah Jct 41.6 kV puZ1 = 0.01793+j0.29967 16.711 0.96433 4994 5056 puZ1 = 0.01795+j0.29946 16.684 0.96499 4973 5034
puZ2 = 0.01821+j0.29962 puZ2 = 0.01822+j0.29942
puZo = 0.01041+j0.28898 puZo = 0.01041+j0.28898


Elgin 69 kV puZ1 = 0.38636+j0.94658 2.44998 4.43191 886 429 puZ1 = 0.38603+j0.94437 2.4464 4.43993 879 425
puZ2 = 0.38873+j0.95161 puZ2 = 0.38836+j0.94936
puZo = 0.9456+j4.19516 puZo = 0.94515+j4.19295


Glen Ullin 41.6 kV puZ1 = 0.31825+j0.75327 2.36692 2.75975 1853 1207 puZ1 = 0.31825+j0.75239 2.36415 2.76298 1839 1197
puZ2 = 0.32875+j0.77282 puZ2 = 0.32873+j0.77189
puzo = 0.44687+j2.07883 puZo = 0.44687+j2.07883


Bismarck East Jct 230 kV puZ1 = 0.00246+j0.02031 8.24721 1.2385 13293 12249 puZ1 = 0.00234+j0.01963 8.39201 1.26557 13676 12496
puZ2 = 0.00255+j0.02046 puZ2 = 0.00241+j0.01977
puZo = 0.0045+j0.02515 puZo = 0.00447+j0.02484


Wishek Jct 230 kV puZ1 = 0.00917+j0.06004 6.54757 1.69797 4401 3551 puZ1 = 0.00912+j0.05981 6.55785 1.70302 4403 3548
puz2 = 0.00919+j0.06014 puZ2 = 0.00914+j0.05991
puZo = 0.0223+j0.10195 puZo = 0.02228+j0.10186


Center 230 kV puZ1 = 0.00112+j0.01503 13.4262 0.73752 17696 19380 puZ1 = 0.00111+j0.01488 13.4601 0.74388 17812 19462
puZ2 = 0.00118+j0.01505 puZ2 = 0.00117+j0.0149
puZo = 0.00083+j0.01108 puZo = 0.00084+j0.01107
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Appendix 


I 
2015 Cost Allocation Results 


I.1 Distribution Factor (DF) and MW Contribution Results for Cost 
Allocation 


Table I-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost 
Allocation in 2015 


Table I-2: Distribution Factor and MW Contribution on Constraints for Voltage Support NU Cost 
Allocation in 2015 







Table I-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2015


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


 10335 G681_SUB    69.0 630120 
ALDEN J8    69.0  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.9 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 32.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48 0.00201 -0.00831 -0.00651 -0.00044 0.00091 0.73092 0.00604 0.00158 -0.00217 0.00303 -0.00924 0.00095 -0.00082 -0.00554 0.00406 0.00093 0.00173 0.00158 0.00093 -0.00163 0.00087 -0.00336 -0.00130 -0.00481 0.00146
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B 0.00 0.00 0.00 0.00 0.00 32.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.9 0.00162 -0.00842 -0.00670 -0.00025 0.00128 0.73071 0.00876 0.00135 -0.00207 0.00288 -0.00960 0.00128 -0.00081 -0.00604 0.00466 0.00124 0.00154 0.00203 0.00124 -0.00153 0.00120 -0.00355 -0.00123 -0.00526 0.00095


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B 0.00 0.00 0.00 0.00 0.00 32.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53 0.00162 -0.00842 -0.00670 -0.00025 0.00128 0.73071 0.00876 0.00135 -0.00207 0.00288 -0.00960 0.00128 -0.00081 -0.00604 0.00466 0.00124 0.00154 0.00203 0.00124 -0.00153 0.00120 -0.00355 -0.00123 -0.00526 0.00095


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B 0.00 0.00 0.00 0.00 0.00 32.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.4 0.00113 -0.00812 -0.00586 -0.00001 0.00168 0.73159 0.01104 0.00097 -0.00182 0.00250 -0.00967 0.00163 -0.00078 -0.00638 0.00520 0.00156 0.00122 0.00255 0.00156 -0.00132 0.00155 -0.00366 -0.00107 -0.00561 0.00030


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


680301 T FC        69.0 680305 
LINDEN      69.0 1


T FC        69.0 - LINDEN      69.0 1
B 0.00 0.00 0.00 0.00 0.00 32.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.8 0.00273 -0.01380 -0.00528 -0.00113 0.00059 0.73947 0.00763 0.00214 -0.00414 0.00392 -0.01068 0.00080 -0.00115 -0.00601 0.00500 0.00086 0.00231 0.00133 0.00086 -0.00306 0.00069 -0.00421 -0.00222 -0.00547 0.00212


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B 0.00 0.00 0.00 0.00 0.00 32.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.8 0.00110 -0.00812 -0.00586 0.00000 0.00170 0.73159 0.01115 0.00096 -0.00182 0.00249 -0.00968 0.00165 -0.00078 -0.00640 0.00523 0.00157 0.00121 0.00257 0.00157 -0.00131 0.00156 -0.00366 -0.00107 -0.00563 0.00027
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G681-Outlet1


ALDEN J8    69.0 - G681_SUB    69.0 1
B 0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.9 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B 0.00 0.00 0.00 0.00 0.00 32.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53 0.00162 -0.00842 -0.00670 -0.00025 0.00128 0.73071 0.00876 0.00135 -0.00207 0.00288 -0.00960 0.00128 -0.00081 -0.00604 0.00466 0.00124 0.00154 0.00203 0.00124 -0.00153 0.00120 -0.00355 -0.00123 -0.00526 0.00095


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G870-Outlet1


WNBAGOS5     161 - FREEBORN5    161 1
B 0.00 0.00 0.00 0.00 0.00 32.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.8 0.00374 -0.01638 -0.03854 -0.00107 0.00130 0.72751 0.01061 0.00295 -0.00451 0.00544 -0.01633 0.00145 -0.00148 -0.00947 0.00704 0.00146 0.00319 0.00240 0.00146 -0.00338 0.00131 -0.00585 -0.00258 -0.00773 0.00285


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00 0.00 16.42 0.00 0.00 32.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 79.7 0.00374 -0.01638 0.08167 -0.00107 0.00130 0.72751 0.01061 0.00295 -0.00451 0.00544 -0.01633 0.00145 -0.00148 -0.00947 0.00704 0.00146 0.00319 0.00240 0.00146 -0.00338 0.00131 -0.00585 -0.00258 -0.00773 0.00285


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00 0.00 15.76 0.00 0.00 30.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 76.8 0.00351 -0.01733 0.07840 -0.00116 0.00108 0.70442 0.01002 0.00276 -0.00476 0.00512 -0.01305 0.00129 -0.00137 -0.00890 0.00664 0.00132 0.00300 0.00208 0.00132 -0.00351 0.00115 -0.00531 -0.00258 -0.00711 0.00267


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 ITCM-B113-NW


WBGOJ S8    69.0 - WNBAGOS5     161 1
WNBAGOS5     161 - FARIBLT5     161 1
WNBAGOS5     161 - FREEBORN5    161 1


B 0.00 0.00 0.00 0.00 0.00 33.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.7 0.00255 -0.01069 -0.03197 -0.00065 0.00113 0.75121 0.00787 0.00197 -0.00279 0.00390 -0.01318 0.00115 -0.00124 -0.00796 0.00524 0.00111 0.00217 0.00203 0.00111 -0.00216 0.00105 -0.00464 -0.00181 -0.00639 0.00183


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B 0.00 0.00 0.00 0.00 0.00 32.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 45.9 0.00204 -0.00972 -0.00791 -0.00051 0.00080 0.72964 0.00599 0.00161 -0.00252 0.00304 -0.01227 0.00090 -0.00072 -0.00517 0.00401 0.00090 0.00175 0.00142 0.00090 -0.00185 0.00082 -0.00348 -0.00135 -0.00553 0.00152
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 J182-Outlet1


AUSTIN 5     161 - GRE-PL VLLY5 161 1
B 0.00 0.00 0.00 0.00 0.00 32.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.4 0.00217 -0.00992 -0.00905 -0.00063 0.00073 0.72875 0.00604 0.00171 -0.00267 0.00313 -0.01085 0.00083 -0.00082 -0.00346 0.00403 0.00084 0.00185 0.00135 0.00084 -0.00198 0.00075 -0.00352 -0.00149 -0.00504 0.00166


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 32.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.2 0.00213 -0.00842 -0.00652 -0.00069 -0.00001 0.73091 0.00620 0.00170 -0.00246 0.00319 -0.00927 0.00084 -0.00091 -0.00554 0.00428 0.00082 0.00186 0.00128 0.00082 -0.00189 0.00074 -0.00344 -0.00151 -0.00480 0.00157


347000 4E.QUINCY    138 347193 
4HAMLTNAM    138  1


347490 4MACOMB W    138 347491 
4MACOMBNE    138 1


4MACOMB W    138 - 4MACOMBNE    138 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -102.8 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471


347000 4E.QUINCY    138 347193 
4HAMLTNAM    138  1 MCBW-MCNE-1


4MACOMB W    138 - 4MACOMBNE    138 1
4MACOMBNE    138 - 4NIOTA       138 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -106.9 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471
347000 4E.QUINCY    138 347193 
4HAMLTNAM    138  1 MCNE-NIOT-1


4MACOMBNE    138 - 4NIOTA       138 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -107.8 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471


347000 4E.QUINCY    138 347193 
4HAMLTNAM    138  1 NIOTA


5NIOTA       161 - 4NIOTA       138 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -107.8 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1


347490 4MACOMB W    138 347491 
4MACOMBNE    138 1


4MACOMB W    138 - 4MACOMBNE    138 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -105.2 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 MCBW-MCNE-1


4MACOMB W    138 - 4MACOMBNE    138 1
4MACOMBNE    138 - 4NIOTA       138 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -109.2 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471
347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 MCNE-NIOT-1


4MACOMBNE    138 - 4NIOTA       138 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -110.1 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471


347193 4HAMLTNAM    138 347195 
2HAMLTNAM   69.0  1 NIOTA


5NIOTA       161 - 4NIOTA       138 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -110.2 -0.00480 -0.00659 -0.00586 -0.00952 -0.00805 -0.00581 -0.00528 -0.00458 -0.00814 -0.00510 -0.00578 -0.00845 -0.10389 -0.00550 -0.00548 -0.00776 -0.00468 -0.00740 -0.00776 -0.00897 -0.00858 -0.00701 -0.00959 -0.00481 -0.00471


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9 
13.8 9


601002 ADAMS  3     345 615306 GRE
PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -446.8 -0.05580 -0.13065 -0.15922 0.01931 -0.00402 -0.14988 -0.05708 -0.04769 -0.00448 -0.05174 -0.27465 0.00361 0.04252 -0.11621 -0.03923 0.00602 -0.04658 -0.01547 0.00602 0.01298 0.00437 0.05429 0.03862 -0.10737 -0.05957


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9 
13.8 9


631123 ADAMS_S5     161 681527 BVR
CRK5     161 1


ADAMS_S5     161 - BVR CRK5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -319.4 -0.00134 -0.18383 -0.18494 -0.01122 -0.01619 -0.15485 -0.01243 -0.00114 -0.04550 -0.00502 -0.39291 -0.00876 0.01106 0.02516 -0.01054 -0.00543 -0.00178 -0.02307 -0.00543 -0.02748 -0.00912 0.01305 -0.00637 -0.03930 0.00076


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9 
13.8 9


681527 BVR CRK5     161 681528 
HARMONY5     161 1


BVR CRK5     161 - HARMONY5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -322.1 0.00032 -0.18159 -0.18083 -0.01182 -0.01607 -0.15212 -0.01077 0.00033 -0.04697 -0.00347 -0.38251 -0.00861 0.01099 0.02915 -0.00933 -0.00520 -0.00034 -0.02284 -0.00520 -0.02893 -0.00902 0.00382 -0.00760 -0.04534 0.00252


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9 
13.8 9 ITCM-B103-NW


ADAMS_S5     161 - BVR CRK5     161 1
BVR CRK5     161 - HARMONY5     161 1
RICE   5     161 - BVR CRK5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -328.4 -0.00130 -0.18518 -0.18601 -0.01162 -0.01649 -0.15594 -0.01251 -0.00109 -0.04641 -0.00504 -0.39416 -0.00898 0.01109 0.02485 -0.01064 -0.00559 -0.00174 -0.02342 -0.00559 -0.02821 -0.00936 0.01258 -0.00687 -0.03756 0.00084
605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.52 -54.9 -0.03704 0.00102 0.00113 -0.00050 -0.00135 0.00088 -0.00110 -0.00294 0.00002 -0.00852 0.00222 -0.00137 0.00042 0.00286 -0.00497 -0.00133 -0.00392 -0.00159 -0.00133 -0.00003 -0.00131 0.00154 0.00007 0.00311 -0.24756


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.01 -52.6 -0.03677 0.00090 0.00098 -0.00060 -0.00147 0.00070 -0.00139 -0.00250 -0.00008 -0.00884 0.00212 -0.00148 0.00037 0.00276 -0.00517 -0.00143 -0.00349 -0.00172 -0.00143 -0.00013 -0.00142 0.00147 -0.00002 0.00308 -0.24224


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 3Wnd: OPEN B$0296 115/69       1


GRE-WST CLD869.0 - GRE-WST CLD7 115 - 
GRE-WSTCLD T13.8 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.07 41.1 0.01982 -0.00044 -0.00049 0.00018 0.00052 -0.00038 0.00040 0.00127 -0.00003 0.00337 -0.00092 0.00053 -0.00019 -0.00118 0.00197 0.00051 0.00167 0.00061 0.00051 -0.00001 0.00050 -0.00064 -0.00005 -0.00127 0.17965


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 3Wnd: OPEN B$0306 115/69       1


GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.89 48.4 0.01954 -0.00040 -0.00043 0.00030 0.00072 -0.00030 0.00070 0.00105 0.00006 0.00425 -0.00097 0.00072 -0.00016 -0.00127 0.00248 0.00069 0.00151 0.00084 0.00069 0.00008 0.00069 -0.00067 0.00003 -0.00143 0.15672
605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.52 61.9 0.03704 -0.00102 -0.00113 0.00050 0.00135 -0.00088 0.00110 0.00294 -0.00002 0.00852 -0.00222 0.00137 -0.00042 -0.00286 0.00497 0.00133 0.00392 0.00159 0.00133 0.00003 0.00131 -0.00154 -0.00007 -0.00311 0.24756


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1


605111 BLCKOAK8    69.0 605113 
MELRSMU8    69.0 1


BLCKOAK8    69.0 - MELRSMU8    69.0 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.25 45.5 0.02545 -0.00070 -0.00077 0.00014 0.00058 -0.00064 0.00036 0.00230 -0.00015 0.00412 -0.00134 0.00060 -0.00033 -0.00168 0.00243 0.00058 0.00288 0.00070 0.00058 -0.00012 0.00057 -0.00095 -0.00016 -0.00179 0.20258


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.01 59.6 0.03677 -0.00090 -0.00098 0.00060 0.00147 -0.00070 0.00139 0.00250 0.00008 0.00884 -0.00212 0.00148 -0.00037 -0.00276 0.00517 0.00143 0.00349 0.00172 0.00143 0.00013 0.00142 -0.00147 0.00002 -0.00308 0.24224


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 XEL_B2_WAKEFIELD_2_115


GRE-WAKEFLD869.0 - WAKEFLD7     115 - 
GRE-WAKEFLDT13.8 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.22 51.2 0.02338 -0.00046 -0.00048 0.00044 0.00098 -0.00030 0.00105 0.00115 0.00013 0.00562 -0.00120 0.00098 -0.00018 -0.00159 0.00329 0.00094 0.00175 0.00114 0.00094 0.00015 0.00094 -0.00083 0.00008 -0.00183 0.17075
613210 OWATANA1    69.0 630116 
PRAT T 8    69.0  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 4.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -40.4 0.00495 -0.02147 -0.03441 -0.00261 -0.00174 -0.09156 0.00416 0.00410 -0.00690 0.00413 -0.01209 -0.00101 -0.00064 -0.00063 0.00207 -0.00062 0.00395 -0.00212 -0.00062 -0.00502 -0.00113 -0.00307 -0.00317 -0.00114 0.00552
613210 OWATANA1    69.0 630116 
PRAT T 8    69.0  1


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00 0.00 9.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -50.4 0.00508 -0.02777 -0.04868 -0.00333 -0.00258 -0.08680 0.00351 0.00423 -0.00874 0.00398 -0.01068 -0.00160 -0.00056 0.00364 0.00152 -0.00109 0.00402 -0.00321 -0.00109 -0.00628 -0.00174 -0.00254 -0.00378 0.00014 0.00581


613210 OWATANA1    69.0 630116 
PRAT T 8    69.0  1 ITCM-B107-NW


HAYWD#28    69.0 - HAYWD#25     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1


B 0.00 0.00 9.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -48.1 0.00484 -0.02572 -0.04627 -0.00310 -0.00242 -0.10360 0.00320 0.00403 -0.00814 0.00376 -0.01010 -0.00150 -0.00049 0.00361 0.00137 -0.00102 0.00383 -0.00304 -0.00102 -0.00584 -0.00163 -0.00237 -0.00351 0.00002 0.00556
619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.52 58.1 0.03704 -0.00102 -0.00113 0.00050 0.00135 -0.00088 0.00110 0.00294 -0.00002 0.00852 -0.00222 0.00137 -0.00042 -0.00286 0.00497 0.00133 0.00392 0.00159 0.00133 0.00003 0.00131 -0.00154 -0.00007 -0.00311 0.24756


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.01 55.8 0.03677 -0.00090 -0.00098 0.00060 0.00147 -0.00070 0.00139 0.00250 0.00008 0.00884 -0.00212 0.00148 -0.00037 -0.00276 0.00517 0.00143 0.00349 0.00172 0.00143 0.00013 0.00142 -0.00147 0.00002 -0.00308 0.24224
629990 ELLENDALE5  69.0 630131 
STELCTR8    69.0  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 4.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 45.5 -0.00495 0.02147 0.03441 0.00261 0.00174 0.09156 -0.00416 -0.00410 0.00690 -0.00413 0.01209 0.00101 0.00064 0.00063 -0.00207 0.00062 -0.00395 0.00212 0.00062 0.00502 0.00113 0.00307 0.00317 0.00114 -0.00552
629990 ELLENDALE5  69.0 630131 
STELCTR8    69.0  1


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00 0.00 9.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55.6 -0.00508 0.02777 0.04868 0.00333 0.00258 0.08680 -0.00351 -0.00423 0.00874 -0.00398 0.01068 0.00160 0.00056 -0.00364 -0.00152 0.00109 -0.00402 0.00321 0.00109 0.00628 0.00174 0.00254 0.00378 -0.00014 -0.00581


629990 ELLENDALE5  69.0 630131 
STELCTR8    69.0  1 ITCM-B107-NW


HAYWD#28    69.0 - HAYWD#25     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1


B 0.00 0.00 9.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.3 -0.00484 0.02572 0.04627 0.00310 0.00242 0.10360 -0.00320 -0.00403 0.00814 -0.00376 0.01010 0.00150 0.00049 -0.00361 -0.00137 0.00102 -0.00383 0.00304 0.00102 0.00584 0.00163 0.00237 0.00351 -0.00002 -0.00556


630009 ANITA  8    69.0 630396 
CASEY R     69.0  1 WIA5CS8162C2


CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.96 0.00 0.00 0.00 0.00 67.8 0.00131 0.00132 0.00111 0.00567 0.00242 0.00113 0.00162 0.00130 0.00196 0.00157 0.00073 0.06231 -0.00419 0.00065 0.00204 0.00133 0.00135 0.00425 0.00133 0.00205 0.03925 0.00002 0.00174 0.00056 0.00119
630013 VIELE  8    69.0 630668 
CRYTCHJ8    69.0  1


344290 5CARBID T    161 631075 
CARBIDE5     161 1


5CARBID T    161 - CARBIDE5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 78.5 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331


630013 VIELE  8    69.0 630668 
CRYTCHJ8    69.0  1


344290 5CARBID T    161 631084 
VIELE  5     161 1


5CARBID T    161 - VIELE  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 78.9 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331


630013 VIELE  8    69.0 630668 
CRYTCHJ8    69.0  1 ITCM-B101-SE


5CARBID T    161 - VIELE  5     161 1
5CARBID T    161 - CARBIDE5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 78.7 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331


630013 VIELE  8    69.0 630668 
CRYTCHJ8    69.0  1 PLMY-VIEL-2A


5CARBID T    161 - CARBIDE5     161 1
5CARBID T    161 - VIELE  5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 78.7 0.00328 0.00446 0.00405 0.00607 0.00488 0.00399 0.00348 0.00306 0.00528 0.00334 0.00412 0.00508 0.07756 0.00397 0.00335 0.00440 0.00306 0.00451 0.00440 0.00582 0.00520 0.00493 0.00625 0.00372 0.00331
630013 VIELE  8    69.0 631084 
VIELE  5     161  1


344290 5CARBID T    161 631075 
CARBIDE5     161 1


5CARBID T    161 - CARBIDE5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -94.6 -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264


630013 VIELE  8    69.0 631084 
VIELE  5     161  1


344290 5CARBID T    161 631084 
VIELE  5     161 1


5CARBID T    161 - VIELE  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -95.2 -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264


630013 VIELE  8    69.0 631084 
VIELE  5     161  1 ITCM-B101-SE


5CARBID T    161 - VIELE  5     161 1
5CARBID T    161 - CARBIDE5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -95 -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264


630013 VIELE  8    69.0 631084 
VIELE  5     161  1 ITCM-B104-SE


CARBIDE8    69.0 - CARBIDE5     161 1
CARBIDE5     161 - TRIVERS5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -93 -0.00258 -0.00358 -0.00327 -0.00440 -0.00349 -0.00321 -0.00271 -0.00239 -0.00409 -0.00260 -0.00340 -0.00347 -0.09356 -0.00329 -0.00255 -0.00307 -0.00239 -0.00329 -0.00307 -0.00443 -0.00359 -0.00429 -0.00478 -0.00306 -0.00261


630013 VIELE  8    69.0 631084 
VIELE  5     161  1 PLMY-VIEL-2A


5CARBID T    161 - CARBIDE5     161 1
5CARBID T    161 - VIELE  5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -95 -0.00258 -0.00372 -0.00338 -0.00465 -0.00355 -0.00331 -0.00271 -0.00235 -0.00428 -0.00258 -0.00355 -0.00354 -0.10521 -0.00343 -0.00249 -0.00301 -0.00234 -0.00333 -0.00301 -0.00467 -0.00368 -0.00454 -0.00509 -0.00321 -0.00264


630019 LIBERTY8    69.0 630321 
LIBERTP8    69.0  1 ITCM-C106-NE


HAZLTON3     345 - SALEM  3     345 1
LIBERTY5     161 - DUNDEE 5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.21 0.00 0.00 0.00 -52.9 -0.00355 -0.00772 -0.00633 -0.00654 -0.00417 -0.00624 -0.00391 -0.00322 -0.00929 -0.00366 -0.00683 -0.00376 0.00152 -0.00634 -0.00358 -0.00296 -0.00326 -0.00465 -0.00296 -0.00892 -0.00391 -0.03355 -0.01028 -0.00477 -0.00357


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0  1 ITCM-C106-NE


HAZLTON3     345 - SALEM  3     345 1
LIBERTY5     161 - DUNDEE 5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.21 0.00 0.00 0.00 74.8 0.00355 0.00772 0.00633 0.00654 0.00417 0.00624 0.00391 0.00322 0.00929 0.00366 0.00683 0.00376 -0.00152 0.00634 0.00358 0.00296 0.00326 0.00465 0.00296 0.00892 0.00391 0.03355 0.01028 0.00477 0.00357
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.40 0.00 0.00 0.00 0.00 0.00 -35.5 -0.00278 -0.01095 -0.00605 -0.00185 -0.00611 -0.00604 -0.00338 -0.00254 -0.02917 -0.00302 -0.00479 -0.00262 0.00327 -0.00364 -0.00327 -0.00166 -0.00259 -0.00771 -0.00166 -0.05341 -0.00274 0.00594 0.03608 -0.00228 -0.00271


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.55 0.00 0.00 0.00 0.00 0.00 -32.2 -0.00195 -0.01007 -0.00446 -0.00335 -0.00762 -0.00452 -0.00273 -0.00194 -0.03005 -0.00242 -0.00241 -0.00415 0.00324 -0.00072 -0.00320 -0.00349 -0.00205 -0.00869 -0.00349 -0.05450 -0.00432 0.00488 0.03477 -0.00083 -0.00172


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.55 0.00 0.00 0.00 0.00 0.00 -31 -0.00184 -0.00995 -0.00434 -0.00330 -0.00741 -0.00439 -0.00261 -0.00184 -0.02994 -0.00230 -0.00229 -0.00405 0.00242 -0.00059 -0.00308 -0.00328 -0.00194 -0.00854 -0.00328 -0.05446 -0.00420 0.00502 0.03478 -0.00072 -0.00161


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 -39.7 -0.00176 -0.01141 -0.00471 -0.00421 -0.00813 -0.00477 -0.00263 -0.00175 -0.04034 -0.00227 -0.00225 -0.00394 0.00277 -0.00033 -0.00311 -0.00271 -0.00186 -0.00979 -0.00271 -0.05954 -0.00413 0.00705 0.03453 -0.00037 -0.00151


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 -39.9 -0.00176 -0.01141 -0.00471 -0.00421 -0.00813 -0.00477 -0.00263 -0.00175 -0.04034 -0.00227 -0.00225 -0.00394 0.00277 -0.00033 -0.00311 -0.00271 -0.00186 -0.00979 -0.00271 -0.05954 -0.00413 0.00705 0.03453 -0.00037 -0.00151


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.42 0.00 0.00 0.00 0.00 0.00 -32.8 -0.00276 -0.01134 -0.00639 -0.00197 -0.00621 -0.00635 -0.00339 -0.00254 -0.02935 -0.00302 -0.00554 -0.00271 0.00318 -0.00343 -0.00330 -0.00175 -0.00259 -0.00781 -0.00175 -0.05356 -0.00283 0.00576 0.03595 -0.00246 -0.00268


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 -39.7 -0.00177 -0.01143 -0.00472 -0.00419 -0.00813 -0.00478 -0.00263 -0.00175 -0.04033 -0.00227 -0.00226 -0.00393 0.00277 -0.00033 -0.00312 -0.00270 -0.00186 -0.00979 -0.00270 -0.05953 -0.00412 0.00704 0.03457 -0.00037 -0.00152


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 -39.8 -0.00176 -0.01141 -0.00471 -0.00421 -0.00813 -0.00477 -0.00263 -0.00175 -0.04034 -0.00227 -0.00225 -0.00394 0.00277 -0.00033 -0.00311 -0.00271 -0.00186 -0.00979 -0.00271 -0.05954 -0.00413 0.00705 0.03453 -0.00037 -0.00151


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.56 0.00 0.00 0.00 0.00 0.00 -32.3 -0.00196 -0.01008 -0.00447 -0.00335 -0.00767 -0.00452 -0.00273 -0.00195 -0.03006 -0.00243 -0.00242 -0.00416 0.00325 -0.00072 -0.00320 -0.00345 -0.00206 -0.00871 -0.00345 -0.05451 -0.00434 0.00488 0.03477 -0.00084 -0.00173
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.35 0.00 0.00 0.00 0.00 0.00 -33.2 -0.00100 -0.00666 -0.00263 -0.00733 -0.00535 -0.00268 -0.00159 -0.00102 -0.07028 -0.00137 -0.00105 -0.00369 0.00203 0.00019 -0.00202 -0.00225 -0.00111 -0.00640 -0.00225 -0.07470 -0.00394 0.00525 0.02871 0.00001 -0.00080


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.47 0.00 0.00 0.00 0.00 0.00 -63.3 -0.00151 -0.00818 -0.00265 -0.02535 -0.01069 -0.00276 -0.00259 -0.00176 -0.03275 -0.00234 0.00022 -0.00995 0.00262 0.00179 -0.00387 -0.00643 -0.00196 -0.01175 -0.00643 -0.06832 -0.01063 0.01207 -0.03127 0.00165 -0.00105


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 H009-Outlet2


ABBOTT 5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.47 0.00 0.00 0.00 0.00 0.00 -36.3 -0.00151 -0.00818 -0.00265 -0.02535 -0.01069 -0.00276 -0.00259 -0.00176 -0.03275 -0.00234 0.00022 -0.00995 0.00262 0.00179 -0.00387 -0.00643 -0.00196 -0.01175 -0.00643 -0.06832 -0.01063 0.01207 0.15304 0.00165 -0.00105


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.81 0.00 0.00 0.00 0.00 0.00 -52.6 -0.00290 -0.01945 -0.00902 0.01323 -0.00825 -0.00905 -0.00385 -0.00258 -0.06205 -0.00324 -0.00619 0.00028 0.00421 -0.00307 -0.00363 -0.00010 -0.00264 -0.01106 -0.00010 -0.12848 0.00047 0.00293 0.05605 -0.00316 -0.00279


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.56 0.00 0.00 0.00 0.00 0.00 -32.7 -0.00199 -0.01056 -0.00478 -0.00236 -0.01088 -0.00483 -0.00281 -0.00189 -0.03064 -0.00243 -0.00276 -0.00243 0.00278 -0.00101 -0.00313 -0.00094 -0.00197 -0.00964 -0.00094 -0.05451 -0.00255 0.00444 0.03516 -0.00111 -0.00180


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.3 0.00170 0.00269 0.00259 0.00165 0.00081 0.00246 0.00163 0.00145 0.00249 0.00153 0.00302 0.00044 0.10203 0.00298 0.00114 0.00015 0.00140 0.00107 0.00015 0.00244 0.00055 0.00448 0.00280 0.00286 0.00184
630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 46.4 0.00164 0.00263 0.00253 0.00153 0.00070 0.00241 0.00156 0.00139 0.00241 0.00147 0.00297 0.00031 0.10276 0.00293 0.00106 0.00003 0.00134 0.00097 0.00003 0.00235 0.00043 0.00444 0.00270 0.00282 0.00179


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.1 0.00171 0.00270 0.00261 0.00160 0.00077 0.00257 0.00163 0.00146 0.00248 0.00154 0.00305 0.00038 0.10283 0.00301 0.00113 0.00010 0.00141 0.00104 0.00010 0.00242 0.00050 0.00451 0.00277 0.00288 0.00186


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43 0.00177 0.00276 0.00266 0.00172 0.00088 0.00263 0.00170 0.00152 0.00256 0.00160 0.00309 0.00051 0.10210 0.00305 0.00121 0.00022 0.00147 0.00114 0.00022 0.00251 0.00062 0.00455 0.00287 0.00291 0.00191


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 55 0.00273 0.00392 0.00368 0.00376 0.00273 0.00365 0.00277 0.00248 0.00411 0.00265 0.00402 0.00251 0.09885 0.00392 0.00240 0.00210 0.00245 0.00278 0.00210 0.00426 0.00264 0.00544 0.00469 0.00369 0.00283


FlowMonitored Element Contingency Label Contingency Type







Table I-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2015


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 ITCM_C2_DENMARK_2_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
BRLGTN18    69.0 - BRLGTN 5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 44.8 0.00159 0.00250 0.00241 0.00152 0.00075 0.00238 0.00152 0.00136 0.00230 0.00143 0.00281 0.00040 0.09386 0.00277 0.00106 0.00013 0.00131 0.00099 0.00013 0.00225 0.00051 0.00415 0.00258 0.00265 0.00172


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1 ITCM-C101-SE


DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 41 0.00286 0.00388 0.00360 0.00442 0.00355 0.00357 0.00299 0.00268 0.00432 0.00288 0.00376 0.00351 0.05147 0.00365 0.00283 0.00315 0.00269 0.00344 0.00315 0.00458 0.00361 0.00479 0.00494 0.00337 0.00289


630052 NEWPORT8    69.0 630558 
WAPELLO     69.0  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.1 0.00122 0.00192 0.00184 0.00119 0.00060 0.00176 0.00117 0.00104 0.00178 0.00110 0.00215 0.00033 0.07226 0.00212 0.00082 0.00013 0.00100 0.00077 0.00013 0.00175 0.00041 0.00318 0.00200 0.00203 0.00132
630052 NEWPORT8    69.0 630558 
WAPELLO     69.0  1 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 37.2 0.00117 0.00187 0.00180 0.00110 0.00051 0.00172 0.00112 0.00100 0.00172 0.00105 0.00212 0.00024 0.07282 0.00209 0.00076 0.00004 0.00096 0.00070 0.00004 0.00168 0.00032 0.00316 0.00193 0.00201 0.00128


630052 NEWPORT8    69.0 630558 
WAPELLO     69.0  1 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.3 0.00197 0.00282 0.00265 0.00273 0.00200 0.00262 0.00200 0.00179 0.00296 0.00192 0.00288 0.00184 0.06996 0.00281 0.00174 0.00155 0.00177 0.00203 0.00155 0.00308 0.00194 0.00389 0.00338 0.00264 0.00204


630052 NEWPORT8    69.0 630558 
WAPELLO     69.0  1 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.3 0.00197 0.00282 0.00265 0.00273 0.00200 0.00262 0.00200 0.00179 0.00296 0.00192 0.00288 0.00184 0.06996 0.00281 0.00174 0.00155 0.00177 0.00203 0.00155 0.00308 0.00194 0.00389 0.00338 0.00264 0.00204


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -92.9 -0.00084 -0.00167 -0.00171 0.00029 0.00095 -0.00157 -0.00065 -0.00058 -0.00106 -0.00057 -0.00226 0.00149 -0.27343 -0.00227 0.00000 0.00170 -0.00049 0.00050 0.00170 -0.00080 0.00138 -0.00381 -0.00106 -0.00229 -0.00104
630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 J097-Outlet1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -93 -0.00080 -0.00163 -0.00167 0.00037 0.00103 -0.00153 -0.00061 -0.00054 -0.00100 -0.00053 -0.00223 0.00158 -0.27395 -0.00224 0.00005 0.00179 -0.00045 0.00057 0.00179 -0.00073 0.00147 -0.00378 -0.00100 -0.00227 -0.00100


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -88.9 -0.00088 -0.00171 -0.00175 0.00029 0.00095 -0.00172 -0.00069 -0.00061 -0.00108 -0.00060 -0.00232 0.00150 -0.27402 -0.00232 -0.00002 0.00171 -0.00053 0.00050 0.00171 -0.00081 0.00139 -0.00386 -0.00107 -0.00233 -0.00108


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -88.9 -0.00092 -0.00175 -0.00179 0.00021 0.00087 -0.00176 -0.00073 -0.00065 -0.00113 -0.00065 -0.00235 0.00141 -0.27351 -0.00235 -0.00008 0.00162 -0.00057 0.00043 0.00162 -0.00087 0.00130 -0.00388 -0.00114 -0.00235 -0.00111


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 ITCM_C2_DENMARK_1_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -96 -0.00148 -0.00242 -0.00238 -0.00097 -0.00020 -0.00235 -0.00135 -0.00121 -0.00203 -0.00126 -0.00288 0.00025 -0.27159 -0.00286 -0.00077 0.00053 -0.00114 -0.00053 0.00053 -0.00189 0.00013 -0.00440 -0.00220 -0.00280 -0.00165


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 ITCM_C2_DENMARK_2_161


DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
BRLGTN18    69.0 - BRLGTN 5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -90.2 -0.00078 -0.00155 -0.00160 0.00037 0.00098 -0.00157 -0.00059 -0.00053 -0.00094 -0.00052 -0.00213 0.00149 -0.26724 -0.00214 0.00003 0.00169 -0.00045 0.00054 0.00169 -0.00068 0.00139 -0.00358 -0.00092 -0.00215 -0.00097


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 ITCM-C101-SE


DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -75.1 -0.00208 -0.00273 -0.00252 -0.00338 -0.00285 -0.00250 -0.00220 -0.00197 -0.00311 -0.00213 -0.00257 -0.00289 -0.14981 -0.00248 -0.00215 -0.00264 -0.00199 -0.00269 -0.00264 -0.00333 -0.00296 -0.00313 -0.00353 -0.00231 -0.00208
630116 PRAT T 8    69.0 630131 
STELCTR8    69.0  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 4.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -42.4 0.00495 -0.02147 -0.03441 -0.00261 -0.00174 -0.09156 0.00416 0.00410 -0.00690 0.00413 -0.01209 -0.00101 -0.00064 -0.00063 0.00207 -0.00062 0.00395 -0.00212 -0.00062 -0.00502 -0.00113 -0.00307 -0.00317 -0.00114 0.00552
630116 PRAT T 8    69.0 630131 
STELCTR8    69.0  1


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00 0.00 9.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -52.3 0.00508 -0.02777 -0.04868 -0.00333 -0.00258 -0.08680 0.00351 0.00423 -0.00874 0.00398 -0.01068 -0.00160 -0.00056 0.00364 0.00152 -0.00109 0.00402 -0.00321 -0.00109 -0.00628 -0.00174 -0.00254 -0.00378 0.00014 0.00581


630116 PRAT T 8    69.0 630131 
STELCTR8    69.0  1 ITCM-B107-NW


HAYWD#28    69.0 - HAYWD#25     161 1
HAYWD#25     161 - GLENWRTH5    161 1
AUSTIN 5     161 - HAYWD#25     161 1


B 0.00 0.00 9.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -50.1 0.00484 -0.02572 -0.04627 -0.00310 -0.00242 -0.10360 0.00320 0.00403 -0.00814 0.00376 -0.01010 -0.00150 -0.00049 0.00361 0.00137 -0.00102 0.00383 -0.00304 -0.00102 -0.00584 -0.00163 -0.00237 -0.00351 0.00002 0.00556
630139 ADAMS  8    69.0 680379 
MCNEIL_W    69.0  1


613040 AUSTIN 5     161 631044 
HAYWD#25     161 1


AUSTIN 5     161 - HAYWD#25     161 1
B 0.00 0.00 9.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -44.3 -0.00104 -0.02402 -0.04519 -0.00234 -0.00326 -0.06623 -0.00393 -0.00082 -0.00607 -0.00198 0.01016 -0.00232 0.00059 0.00446 -0.00311 -0.00188 -0.00100 -0.00429 -0.00188 -0.00391 -0.00235 0.00778 -0.00155 0.02908 -0.00053


630341 IAFINDP8    69.0 631029 
IAFINDP5     161  1 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.52 0.00 0.00 0.00 0.00 0.00 -94.3 0.00482 0.02467 0.01255 -0.02701 0.00828 0.01255 0.00572 0.00431 -0.32632 0.00497 0.00967 -0.00283 -0.00297 0.00624 0.00494 -0.00095 0.00430 0.01191 -0.00095 -0.16967 -0.00336 0.00187 -0.04870 0.00596 0.00485


630396 CASEY R     69.0 630831 
MENLOTP8    69.0  1 WIA5CS8162C2


CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.96 0.00 0.00 0.00 0.00 65.8 0.00131 0.00132 0.00111 0.00567 0.00242 0.00113 0.00162 0.00130 0.00196 0.00157 0.00073 0.06231 -0.00419 0.00065 0.00204 0.00133 0.00135 0.00425 0.00133 0.00205 0.03925 0.00002 0.00174 0.00056 0.00119
631004 M-TOWN 7     115 631081 M-
TOWN 5     161  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.01 0.00 0.00 -223.4 -0.00499 -0.01164 -0.00415 -0.10928 -0.02733 -0.00439 -0.00746 -0.00582 -0.04646 -0.00719 0.00146 -0.03601 0.00722 0.00377 -0.01137 -0.02280 -0.00640 -0.02783 -0.02280 -0.09703 -0.03863 0.01762 -0.16675 0.00339 -0.00371


631007 GR JCT7      115 631074 
GR JCT 5     161  1 CIPC-58


ANTA TP5     161 - ANITA  5     161 1
PERRY  5     161 - KARMA 5      161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.57 0.00 0.00 0.00 0.00 -50.7 -0.00168 0.00261 0.00082 0.04143 0.00199 0.00049 -0.00230 -0.00182 0.00770 -0.00240 0.00149 -0.18452 0.00283 0.00100 -0.00384 0.00125 -0.00197 -0.00471 0.00125 0.01249 -0.19137 0.00352 0.01489 0.00108 -0.00132
631008 WELSBRG5     161 656301 
WELSBRG G   69.0  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.76 0.00 0.00 0.00 0.00 0.00 114.6 0.00164 0.01398 0.00613 -0.01733 0.00513 0.00613 0.00223 0.00139 0.09189 0.00181 0.00400 -0.00278 -0.00281 0.00212 0.00194 -0.00102 0.00141 0.00675 -0.00102 0.28684 -0.00318 -0.00114 -0.03282 0.00146 0.00161


631037 MPWSPLIT     161 631114 
NEWPORT5     161  1


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 195.1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00 0.00 201.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -199.6 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00 0.00 201.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -199.6 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
631045 WNBAGOS5     161 631180 
FREEBORN5    161  1


631127 HAYWD#15     161 631180 
FREEBORN5    161 1


HAYWD#15     161 - FREEBORN5    161 1
B 0.00 0.00 201.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -199.8 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 3Wnd: OPEN B$0808 DN KV1A      1


DENISON4     230 - DENISON5     161 - 
DENISON 9   13.8 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 111.5 0.00290 0.00547 0.00406 0.02486 0.00655 0.00406 0.00379 0.00232 0.00878 0.00336 0.00338 0.25769 -0.00251 0.00288 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00274 0.01060 0.00259 0.00282
631071 SCRANTN5     161 631072 
GU CTR 5     161  1


631069 ANTA TP5     161 652603 
EXIRA  5     161 1


ANTA TP5     161 - EXIRA  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 113.1 0.00290 0.00547 0.00406 0.02486 0.00655 0.00406 0.00379 0.00232 0.00878 0.00336 0.00338 0.25769 -0.00251 0.00288 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00274 0.01060 0.00259 0.00282


631071 SCRANTN5     161 631072 
GU CTR 5     161  1


652561 DENISON5     161 652603 
EXIRA  5     161 1


DENISON5     161 - EXIRA  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 109.8 0.00290 0.00547 0.00406 0.02486 0.00655 0.00406 0.00379 0.00232 0.00878 0.00336 0.00338 0.25769 -0.00251 0.00288 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00274 0.01060 0.00259 0.00282


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 H096-Outlet1


PERRY  5     161 - KARMA 5      161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.07 0.00 0.00 0.00 0.00 114.4 0.00014 0.00503 0.00270 0.03861 0.00467 0.00268 0.00100 -0.00047 0.00993 0.00012 0.00224 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00220 0.01244 0.00128 0.00029


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 ITCM-B101-SW


PERRY  5     161 - KARMA 5      161 1
PERRY  5     161 - BITRSWT5     161 1
PERRY  9    34.5 - PERRY  5     161 1
PERRY  9    34.5 - PERRY  5     161 2


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.07 0.00 0.00 0.00 0.00 114.6 0.00014 0.00503 0.00270 0.03861 0.00467 0.00268 0.00100 -0.00047 0.00993 0.00012 0.00224 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00220 0.01244 0.00128 0.00029


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 C5:LEHI-GRIM+PERY-BTRSW


GRIMES 3     345 - LEHIGH 3     345 1
PERRY  5     161 - BITRSWT5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.09 0.00 0.00 0.00 0.00 117 0.00079 0.00616 0.00350 0.03856 0.01163 0.00344 0.00187 0.00009 0.01155 0.00087 0.00282 0.41843 -0.00295 0.00194 0.00062 -0.00537 0.00002 0.02118 -0.00537 0.01305 0.32176 0.00232 0.01235 0.00166 0.00090


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 ITCM-B101-SW


PERRY  5     161 - KARMA 5      161 1
PERRY  5     161 - BITRSWT5     161 1
PERRY  9    34.5 - PERRY  5     161 1
PERRY  9    34.5 - PERRY  5     161 2


B_MAPP 0.00 0.00 0.00 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.07 0.00 0.00 0.00 0.00 114.6 0.00014 0.00504 0.00271 0.03861 0.00467 0.00262 0.00100 -0.00047 0.00993 0.00012 0.00225 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00219 0.01244 0.00126 0.00029
631071 SCRANTN5     161 631072 
GU CTR 5     161  1


631077 PERRY  5     161 631196 
KARMA 5      161 1


PERRY  5     161 - KARMA 5      161 1
B_MAPP 0.00 0.00 0.00 5.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.07 0.00 0.00 0.00 0.00 114.4 0.00014 0.00504 0.00271 0.03861 0.00467 0.00262 0.00100 -0.00047 0.00993 0.00012 0.00225 0.41815 -0.00233 0.00148 -0.00030 -0.00392 -0.00055 0.01812 -0.00392 0.01231 0.32137 0.00219 0.01244 0.00126 0.00029


631071 SCRANTN5     161 631072 
GU CTR 5     161  1


631069 ANTA TP5     161 652603 
EXIRA  5     161 1


ANTA TP5     161 - EXIRA  5     161 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.07 0.00 0.00 0.00 0.00 113.2 0.00290 0.00548 0.00406 0.02487 0.00656 0.00411 0.00379 0.00232 0.00878 0.00336 0.00339 0.25769 -0.00251 0.00289 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00273 0.01060 0.00256 0.00282


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C_MAPP 0.00 0.00 0.00 4.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 137.9 0.00402 0.00584 0.00457 0.03181 0.00444 0.00476 0.00532 0.00339 0.00875 0.00486 0.00342 0.36283 -0.00477 0.00293 0.00631 -0.00615 0.00347 0.02002 -0.00615 0.00984 -0.00280 0.00172 0.00914 0.00252 0.00378


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 C5:LEHI-GRIM+PERY-BTRSW


GRIMES 3     345 - LEHIGH 3     345 1
PERRY  5     161 - BITRSWT5     161 1


C_MAPP 0.00 0.00 0.00 5.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.09 0.00 0.00 0.00 0.00 116.9 0.00078 0.00615 0.00350 0.03856 0.01163 0.00344 0.00186 0.00009 0.01155 0.00087 0.00281 0.41842 -0.00295 0.00194 0.00062 -0.00537 0.00002 0.02118 -0.00537 0.01304 0.32175 0.00232 0.01235 0.00166 0.00090


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 WIA5EXI166C2


DENISON5     161 - EXIRA  5     161 1
EXIRA  5     161 - EXIRA 1G    13.8 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.07 0.00 0.00 0.00 0.00 113.2 0.00290 0.00548 0.00406 0.02487 0.00656 0.00411 0.00379 0.00232 0.00878 0.00336 0.00339 0.25769 -0.00251 0.00289 0.00409 -0.00199 0.00233 0.01439 -0.00199 0.01050 0.16136 0.00273 0.01060 0.00256 0.00282


631071 SCRANTN5     161 631074 
GR JCT 5     161  1 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C_MAPP 0.00 0.00 0.00 4.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -126.1 -0.00402 -0.00584 -0.00457 -0.03181 -0.00444 -0.00476 -0.00532 -0.00339 -0.00875 -0.00486 -0.00342 0.63717 0.00477 -0.00293 -0.00631 0.00615 -0.00347 -0.02002 0.00615 -0.00984 0.00280 -0.00172 -0.00914 -0.00252 -0.00378
631077 PERRY  5     161 631196 
KARMA 5      161  1


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.73 0.00 0.00 0.00 0.00 -198.5 -0.00768 -0.00305 -0.00413 -0.02490 0.00654 -0.00425 -0.00971 -0.00739 -0.00075 -0.00982 -0.00173 -0.39027 0.01054 -0.00190 -0.01408 0.01728 -0.00776 -0.02481 0.01728 0.00217 -0.43469 0.00345 0.00571 -0.00144 -0.00677


631077 PERRY  5     161 631196 
KARMA 5      161  1


631070 ANITA  5     161 631072 GU 
CTR 5     161 1


ANITA  5     161 - GU CTR 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 -190 -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429


631077 PERRY  5     161 631196 
KARMA 5      161  1


631107 JASPER 5     161 631186 
LAUREL_5     161 1


JASPER 5     161 - LAUREL_5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.43 0.00 0.00 0.00 0.00 -181.5 -0.00583 -0.00430 -0.00411 -0.03253 0.00871 -0.00419 -0.00746 -0.00549 -0.00616 -0.00740 -0.00219 -0.35038 0.01004 -0.00199 -0.01047 0.01847 -0.00574 -0.02110 0.01847 -0.00991 -0.40866 0.00137 -0.01094 -0.00161 -0.00519


631077 PERRY  5     161 631196 
KARMA 5      161  1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.52 0.00 0.00 0.00 0.00 -178 -0.00692 -0.00280 -0.00446 -0.02130 0.00779 -0.00450 -0.00852 -0.00656 0.00102 -0.00851 -0.00309 -0.35208 0.01007 -0.00379 -0.01160 0.01609 -0.00684 -0.02105 0.01609 0.00405 -0.41031 0.00525 0.00767 -0.00194 -0.00627


631077 PERRY  5     161 631196 
KARMA 5      161  1


635200 RAUN   3     345 645451 
S3451  3     345 1


RAUN   3     345 - S3451  3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.52 0.00 0.00 0.00 0.00 -185.2 -0.00727 -0.00248 -0.00379 -0.02161 0.00676 -0.00392 -0.00959 -0.00683 0.00021 -0.00936 -0.00146 -0.35221 0.00982 -0.00168 -0.01335 0.01844 -0.00716 -0.02237 0.01844 0.00334 -0.41049 0.00360 0.00688 -0.00125 -0.00642


631077 PERRY  5     161 631196 
KARMA 5      161  1 B-NRWLK-MADCO-ROLL-BNEVL


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
RLHILLS3     345 - MADISON3     345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.45 0.00 0.00 0.00 0.00 -183.4 -0.00594 -0.00107 -0.00236 -0.02002 0.00901 -0.00248 -0.00765 -0.00589 0.00175 -0.00777 -0.00024 -0.35101 0.01006 -0.00050 -0.01141 0.00092 -0.00624 -0.02034 0.00092 0.00483 -0.40909 0.00455 0.00824 -0.00017 -0.00511
631077 PERRY  5     161 631196 
KARMA 5      161  1 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.80 0.00 0.00 0.00 0.00 -180.6 -0.00586 -0.00081 -0.00214 -0.05995 0.00590 -0.00227 -0.00769 -0.00578 0.00312 -0.00775 0.00009 -0.35717 0.00974 -0.00019 -0.01151 0.01448 -0.00613 -0.02341 0.01448 0.01048 -0.41601 0.00541 0.01749 0.00014 -0.00501


631077 PERRY  5     161 631196 
KARMA 5      161  1 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.55 0.00 0.00 0.00 0.00 -175.1 -0.00510 -0.00146 -0.00234 -0.02217 0.00712 -0.00241 -0.01147 -0.00518 0.00048 -0.00718 -0.00008 -0.35279 0.00915 -0.00005 -0.01175 0.01539 -0.00555 -0.02165 0.01539 0.00327 -0.41103 0.00411 0.00656 0.00023 -0.00415


631077 PERRY  5     161 631196 
KARMA 5      161  1 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 -198 -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429


631077 PERRY  5     161 631196 
KARMA 5      161  1 ITCM-B103-SW


ANITA  8    69.0 - ANITA  5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 -190.6 -0.00487 -0.00389 -0.00356 -0.03765 0.00412 -0.00364 -0.00671 -0.00443 -0.00442 -0.00631 -0.00165 -0.50467 0.00888 -0.00141 -0.00899 0.01529 -0.00465 -0.02668 0.01529 -0.00325 -0.50535 0.00211 -0.00059 -0.00103 -0.00431


631077 PERRY  5     161 631196 
KARMA 5      161  1 ITCM-B104-SW


SCRANTN5     161 - GU CTR 5     161 1
SCRANTN9    34.5 - SCRANTN5     161 1
SCRANTN5     161 - GR JCT 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 -191.8 -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429
631077 PERRY  5     161 631196 
KARMA 5      161  1 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 -197.9 -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.50465 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429


631077 PERRY  5     161 631196 
KARMA 5      161  1 J092-Outlet2


SCRANTN5     161 - GR JCT 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 -192 -0.00485 -0.00388 -0.00355 -0.03766 0.00412 -0.00363 -0.00669 -0.00441 -0.00442 -0.00629 -0.00164 -0.00589 0.00886 -0.00140 -0.00896 0.01528 -0.00463 -0.02666 0.01528 -0.00326 -0.50534 0.00211 -0.00060 -0.00102 -0.00429


631077 PERRY  5     161 631196 
KARMA 5      161  1 J092-Outlet3


SCRANTN9    34.5 - SCRANTN5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.53 0.00 0.00 0.00 0.00 -170.3 -0.00569 -0.00163 -0.00262 -0.02189 0.00768 -0.00273 -0.00736 -0.00552 0.00063 -0.00741 -0.00062 -0.35229 0.00916 -0.00079 -0.01084 0.01586 -0.00583 -0.02096 0.01586 0.00343 -0.41054 0.00381 0.00667 -0.00046 -0.00493


631077 PERRY  5     161 631196 
KARMA 5      161  1 J191_R65-Outlet1


CBLUFFS3     345 - RLHILLS3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.46 0.00 0.00 0.00 0.00 -170.5 -0.00608 -0.00122 -0.00250 -0.02021 0.00889 -0.00262 -0.00779 -0.00603 0.00159 -0.00790 -0.00040 -0.35118 0.00988 -0.00065 -0.01154 0.03114 -0.00637 -0.02047 0.03114 0.00465 -0.40925 0.00438 0.00805 -0.00032 -0.00525


631077 PERRY  5     161 631196 
KARMA 5      161  1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.46 0.00 0.00 0.00 0.00 -183.1 -0.00593 -0.00107 -0.00236 -0.02006 0.00904 -0.00248 -0.00764 -0.00588 0.00173 -0.00775 -0.00025 -0.35103 0.01002 -0.00050 -0.01139 0.00097 -0.00623 -0.02032 0.00097 0.00480 -0.40911 0.00453 0.00820 -0.00017 -0.00510


631077 PERRY  5     161 631196 
KARMA 5      161  1 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.46 0.00 0.00 0.00 0.00 -179.9 -0.00696 -0.00043 -0.00257 -0.01922 0.01730 -0.00270 -0.00904 -0.00680 0.00369 -0.00905 -0.00036 -0.35115 0.01011 -0.00085 -0.01312 0.01697 -0.00717 -0.01779 0.01697 0.00610 -0.40917 0.00464 0.00882 -0.00047 -0.00605


631077 PERRY  5     161 631196 
KARMA 5      161  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 -209.4 -0.00803 -0.00580 -0.00554 -0.02149 -0.01852 -0.00567 -0.01052 -0.00756 -0.00546 -0.01016 -0.00273 -0.35005 0.01141 -0.00249 -0.01420 0.02118 -0.00791 -0.03225 0.02118 0.00064 -0.40821 0.00329 0.00697 -0.00200 -0.00715


631077 PERRY  5     161 631196 
KARMA 5      161  1 R42-Outlet3


WEBSTER3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.53 0.00 0.00 0.00 0.00 -171.9 -0.00577 -0.00578 -0.00461 -0.02469 0.01829 -0.00470 -0.00753 -0.00541 -0.00691 -0.00735 -0.00232 -0.35213 0.00955 -0.00185 -0.01044 0.01810 -0.00567 -0.03206 0.01810 -0.00147 -0.41057 0.00252 0.00441 -0.00146 -0.00512


631077 PERRY  5     161 631196 
KARMA 5      161  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.53 0.00 0.00 0.00 0.00 -166.5 -0.00570 -0.00165 -0.00265 -0.02191 0.00767 -0.00324 -0.00738 -0.00553 0.00061 -0.00742 -0.00065 -0.35231 0.00914 -0.00081 -0.01085 0.01585 -0.00584 -0.02097 0.01585 0.00341 -0.41056 0.00381 0.00666 -0.00042 -0.00495
631077 PERRY  5     161 631196 
KARMA 5      161  1 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 -208.1 -0.00804 -0.00584 -0.00558 -0.02150 -0.01854 -0.00627 -0.01054 -0.00758 -0.00548 -0.01018 -0.00277 -0.35007 0.01139 -0.00251 -0.01422 0.02116 -0.00793 -0.03227 0.02116 0.00062 -0.40822 0.00329 0.00695 -0.00194 -0.00717


631077 PERRY  5     161 635607 
BITRSWT5     161  1


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.73 0.00 0.00 0.00 0.00 170.2 0.00768 0.00305 0.00413 0.02490 -0.00654 0.00425 0.00971 0.00739 0.00075 0.00982 0.00173 0.39027 -0.01054 0.00190 0.01408 -0.01728 0.00776 0.02481 -0.01728 -0.00217 0.43469 -0.00345 -0.00571 0.00144 0.00677


631077 PERRY  5     161 635607 
BITRSWT5     161  1 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 169.8 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.50465 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429


631077 PERRY  5     161 635607 
BITRSWT5     161  1 ITCM-B103-SW


ANITA  8    69.0 - ANITA  5     161 1
ANITA  5     161 - GU CTR 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 162.3 0.00487 0.00389 0.00356 0.03765 -0.00412 0.00364 0.00671 0.00443 0.00442 0.00631 0.00165 0.50467 -0.00888 0.00141 0.00899 -0.01529 0.00465 0.02668 -0.01529 0.00325 0.50535 -0.00211 0.00059 0.00103 0.00431


631077 PERRY  5     161 635607 
BITRSWT5     161  1 ITCM-B104-SW


SCRANTN5     161 - GU CTR 5     161 1
SCRANTN9    34.5 - SCRANTN5     161 1
SCRANTN5     161 - GR JCT 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 163.5 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.50465 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429
631077 PERRY  5     161 635607 
BITRSWT5     161  1 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 169.6 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.50465 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429


631077 PERRY  5     161 635607 
BITRSWT5     161  1 J092-Outlet2


SCRANTN5     161 - GR JCT 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.27 0.00 0.00 0.00 0.00 163.7 0.00485 0.00388 0.00355 0.03766 -0.00412 0.00363 0.00669 0.00441 0.00442 0.00629 0.00164 0.00589 -0.00886 0.00140 0.00896 -0.01528 0.00463 0.02666 -0.01528 0.00326 0.50534 -0.00211 0.00060 0.00102 0.00429


631077 PERRY  5     161 635607 
BITRSWT5     161  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 181.1 0.00803 0.00580 0.00554 0.02149 0.01852 0.00567 0.01052 0.00756 0.00546 0.01016 0.00273 0.35005 -0.01141 0.00249 0.01420 -0.02118 0.00791 0.03225 -0.02118 -0.00064 0.40821 -0.00329 -0.00697 0.00200 0.00715


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.27 0.00 0.00 0.00 0.00 207.3 0.00863 0.00525 0.00536 0.01823 0.01894 0.00551 0.01126 0.00833 0.00419 0.01096 0.00229 0.34754 -0.01307 0.00215 0.01541 -0.02068 0.00874 0.03228 -0.02068 -0.00272 0.40531 -0.00447 -0.00963 0.00165 0.00762


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.54 0.00 0.00 0.00 0.00 168.7 0.00775 0.00291 0.00430 0.02172 -0.00602 0.00444 0.01053 0.00704 0.00013 0.01002 0.00182 0.35239 -0.01003 0.00205 0.01419 -0.01902 0.00735 0.02311 -0.01902 -0.00313 0.41070 -0.00346 -0.00679 0.00157 0.00690


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C5:FALW-GRIM+GRIM-LEHI


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.27 0.00 0.00 0.00 0.00 207.3 0.00863 0.00525 0.00536 0.01823 0.01894 0.00551 0.01126 0.00833 0.00419 0.01096 0.00229 0.34754 -0.01307 0.00215 0.01541 -0.02068 0.00874 0.03228 -0.02068 -0.00272 0.40531 -0.00447 -0.00963 0.00165 0.00762


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.54 0.00 0.00 0.00 0.00 168.7 0.00775 0.00291 0.00430 0.02172 -0.00602 0.00444 0.01053 0.00704 0.00013 0.01002 0.00182 0.35239 -0.01003 0.00205 0.01419 -0.01902 0.00735 0.02311 -0.01902 -0.00313 0.41070 -0.00346 -0.00679 0.00157 0.00690







Table I-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2015


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-GRIMES-905


GRIMES 3     345 - SYCAMOR3     345 2
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 180.1 0.00805 0.00583 0.00557 0.02146 0.01855 0.00627 0.01055 0.00759 0.00547 0.01019 0.00276 0.35006 -0.01142 0.00250 0.01424 -0.02110 0.00794 0.03227 -0.02110 -0.00065 0.40821 -0.00331 -0.00699 0.00194 0.00718


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH 0350


WEBSTER3     345 - LEHIGH 3     345 1
RAUN   3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.42 0.00 0.00 0.00 0.00 165.7 0.00798 0.00609 0.00567 0.02177 -0.04037 0.00636 0.01046 0.00751 0.00599 0.01009 0.00286 0.35012 -0.01136 0.00256 0.01408 -0.02120 0.00785 0.03294 -0.02120 -0.00026 0.40830 -0.00319 -0.00673 0.00199 0.00712
631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH-0340


GRIMES 3     345 - LEHIGH 3     345 1
C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 179.8 0.00804 0.00584 0.00558 0.02150 0.01854 0.00627 0.01054 0.00758 0.00548 0.01018 0.00277 0.35007 -0.01139 0.00251 0.01422 -0.02116 0.00793 0.03227 -0.02116 -0.00062 0.40822 -0.00329 -0.00695 0.00194 0.00717


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH-0360


WEBSTER3     345 - LEHIGH 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.42 0.00 0.00 0.00 0.00 178.9 0.00798 0.00609 0.00567 0.02177 0.01676 0.00636 0.01046 0.00751 0.00599 0.01009 0.00286 0.35012 -0.01136 0.00256 0.01408 -0.02120 0.00785 0.03294 -0.02120 -0.00026 0.40830 -0.00319 -0.00673 0.00199 0.00712


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH-0380


LEHIGH 3     345 - LUNDGREN3   34.5 1
LEHIGH 3     345 - LUNDGREN3   34.5 2
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 173.8 0.00804 0.00584 0.00558 0.02150 0.01854 0.00627 0.01054 0.00758 0.00548 0.01018 0.00277 0.35007 -0.01139 0.00251 0.01422 -0.02116 0.00793 0.03227 -0.02116 -0.00062 0.40822 -0.00329 -0.00695 0.00194 0.00717


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C5:GRIM-FALW+ADAIR-EARL


FALLOW 3     345 - GRIMES 3     345 1
EARLHAM5     161 - ADAIRWF5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.41 0.00 0.00 0.00 0.00 166.8 0.00599 0.00041 0.00198 0.01828 -0.01095 0.00268 0.00773 0.00603 -0.00295 0.00791 -0.00021 0.35027 -0.01085 0.00012 0.01174 -0.01522 0.00641 0.01959 -0.01522 -0.00620 0.40812 -0.00528 -0.00968 -0.00027 0.00510


631079 BNE JCT5     161 636020 
FT.DODG5     161  1 C2-WEBSTR-9270


WEBSTER5     161 - HAYES  5     161 1
WEBSTER5     161 - HOPE5        161 1
WEBSTER5     161 - FT.DODG5     161 1
WEBSTER5     161 - WRIGHT 5     161 1
WEBSTER5     161 - WEBSTER8    69.0 1
WEBSTER3     345 - WEBSTER5     161 - 
WEBS1XT9    13.8 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -153.1 -0.00687 -0.00354 -0.00470 0.06827 0.00956 -0.00484 -0.01067 -0.00609 0.00959 -0.00880 -0.00115 0.01350 0.01051 -0.00113 -0.01227 0.01233 -0.00638 -0.31077 0.01233 0.02100 0.01557 0.00628 0.02809 -0.00056 -0.00608
631083 TRAER  5     161 631086 
DYSART 5     161  1


631004 M-TOWN 7     115 631081 M-
TOWN 5     161 1


M-TOWN 7     115 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.15 0.00 0.00 274.3 0.00269 0.00475 -0.00282 0.15182 0.03711 -0.00241 0.00614 0.00440 0.05939 0.00606 -0.01143 0.04986 -0.00573 -0.01322 0.01272 0.03180 0.00529 0.03686 0.03180 0.15561 0.05354 -0.04838 0.35436 -0.01291 0.00065


631083 TRAER  5     161 631086 
DYSART 5     161  1


631107 JASPER 5     161 631186 
LAUREL_5     161 1


JASPER 5     161 - LAUREL_5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 59.08 0.00 0.00 275.1 0.00178 0.01135 0.00132 0.16836 0.02645 0.00160 0.00445 0.00264 0.07341 0.00405 -0.00561 0.03403 -0.00717 -0.00816 0.00840 0.01631 0.00320 0.03053 0.01631 0.18380 0.03721 -0.03589 0.39387 -0.00813 0.00047


631083 TRAER  5     161 631086 
DYSART 5     161  1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48.08 0.00 0.00 268.4 0.00684 0.00624 0.00389 0.12407 0.03000 0.00396 0.00935 0.00753 0.04509 0.00912 -0.00051 0.04053 -0.00788 0.00084 0.01329 0.02544 0.00815 0.03039 0.02544 0.12886 0.04351 -0.05198 0.32053 -0.00591 0.00557


631083 TRAER  5     161 631086 
DYSART 5     161  1


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.14 0.00 0.00 273.3 0.00408 0.00286 -0.00296 0.13373 0.04107 -0.00253 0.00768 0.00595 0.05060 0.00770 -0.01150 0.05147 -0.01022 -0.01276 0.01485 0.03858 0.00692 0.03799 0.03858 0.13537 0.05484 -0.04802 0.32759 -0.01267 0.00189


631083 TRAER  5     161 631086 
DYSART 5     161  1


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.20 0.00 0.00 273.3 0.00364 0.00212 -0.00377 0.13468 0.04136 -0.00333 0.00732 0.00561 0.05041 0.00737 -0.01258 0.05258 -0.00411 -0.01388 0.01478 0.03911 0.00662 0.03824 0.03911 0.13571 0.05583 -0.04985 0.32802 -0.01371 0.00136


631083 TRAER  5     161 631086 
DYSART 5     161  1


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.09 0.00 0.00 275.7 0.00195 0.00702 -0.00277 0.13357 0.03782 -0.00235 0.00553 0.00364 0.08803 0.00535 -0.01225 0.04573 -0.00520 -0.01430 0.01205 0.02961 0.00452 0.03825 0.02961 0.15279 0.04902 -0.05503 0.32725 -0.01442 -0.00010


631083 TRAER  5     161 631086 
DYSART 5     161  1


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.09 0.00 0.00 276.5 0.00195 0.00702 -0.00277 0.13357 0.03782 -0.00235 0.00553 0.00364 0.08803 0.00535 -0.01225 0.04573 -0.00520 -0.01430 0.01205 0.02961 0.00452 0.03825 0.02961 0.15279 0.04902 -0.05503 0.32725 -0.01442 -0.00010


631083 TRAER  5     161 631086 
DYSART 5     161  1 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.06 0.00 0.00 275.8 0.00197 0.00711 -0.00272 0.13348 0.03781 -0.00230 0.00555 0.00365 0.08801 0.00536 -0.01220 0.04570 -0.00522 -0.01426 0.01206 0.02959 0.00453 0.03825 0.02959 0.15271 0.04899 -0.05495 0.32704 -0.01439 -0.00008


631083 TRAER  5     161 631086 
DYSART 5     161  1 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.09 0.00 0.00 276 0.00195 0.00702 -0.00277 0.13357 0.03782 -0.00235 0.00553 0.00364 0.08803 0.00535 -0.01225 0.04573 -0.00520 -0.01430 0.01205 0.02961 0.00452 0.03825 0.02961 0.15279 0.04902 -0.05503 0.32725 -0.01442 -0.00010


631083 TRAER  5     161 631086 
DYSART 5     161  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.14 0.00 0.00 273.3 0.00408 0.00286 -0.00296 0.13373 0.04103 -0.00253 0.00767 0.00594 0.05060 0.00769 -0.01150 0.05147 -0.01021 -0.01276 0.01484 0.03862 0.00692 0.03797 0.03862 0.13536 0.05483 -0.04802 0.32759 -0.01267 0.00188
631084 VIELE  5     161 631108 
DENMARK5     161  1 BURL-NIOT-1


5NIOTA       161 - BRLGTN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 52.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -230 -0.00875 -0.01214 -0.01097 -0.01625 -0.01310 -0.01091 -0.00935 -0.00817 -0.01440 -0.00898 -0.01118 -0.01346 -0.26472 -0.01075 -0.00910 -0.01190 -0.00822 -0.01217 -0.01190 -0.01579 -0.01381 -0.01381 -0.01700 -0.00987 -0.00878


631084 VIELE  5     161 631108 
DENMARK5     161  1 ITCM-B109-SE


5NIOTA       161 - 4NIOTA       138 1
5NIOTA       161 - 2NIOTA      69.0 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -220.4 -0.00760 -0.01072 -0.00970 -0.01415 -0.01116 -0.00953 -0.00807 -0.00702 -0.01262 -0.00772 -0.00999 -0.01141 -0.24991 -0.00961 -0.00768 -0.00988 -0.00703 -0.01037 -0.00988 -0.01386 -0.01175 -0.01245 -0.01499 -0.00890 -0.00768
631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.14 0.00 0.00 0.00 -159.3 -0.00796 -0.02024 -0.01508 -0.01837 -0.01187 -0.01450 -0.00916 -0.00734 -0.02713 -0.00851 -0.01525 -0.01072 0.00189 -0.01411 -0.00886 -0.00863 -0.00750 -0.01292 -0.00863 -0.02531 -0.01112 -0.05944 -0.02728 -0.00794 -0.00783
631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631139 HAZLTON3     345 631140 
SALEM  3     345 1


HAZLTON3     345 - SALEM  3     345 1
B_MAPP 0.00 8.28 0.00 0.00 0.00 0.00 0.00 0.00 3.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.72 0.00 2.71 5.39 0.00 0.00 -234.2 -0.01442 -0.03112 -0.02553 -0.02465 -0.01681 -0.02442 -0.01590 -0.01312 -0.03707 -0.01488 -0.02722 -0.01500 0.00498 -0.02650 -0.01456 -0.01206 -0.01326 -0.01866 -0.01206 -0.03409 -0.01552 -0.07523 -0.03593 -0.01584 -0.01450


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.22 0.00 2.49 5.04 0.00 0.00 -184.3 -0.01080 -0.02570 -0.02017 -0.02120 -0.01241 -0.01928 -0.01194 -0.00974 -0.03235 -0.01110 -0.02129 -0.01085 0.00530 -0.02010 -0.01075 -0.00785 -0.00983 -0.01441 -0.00785 -0.03042 -0.01133 -0.06912 -0.03360 -0.01278 -0.01090


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 B-TIFFIN SPS


HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1


B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.23 0.00 2.49 5.06 0.00 0.00 -184 -0.01083 -0.02576 -0.02022 -0.02127 -0.01242 -0.01933 -0.01197 -0.00977 -0.03242 -0.01113 -0.02135 -0.01087 0.00526 -0.02016 -0.01077 -0.00786 -0.00986 -0.01444 -0.00786 -0.03050 -0.01135 -0.06921 -0.03370 -0.01282 -0.01093
631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


681521 SENECA 5     161 681523 
GENOA  5     161 1


SENECA 5     161 - GENOA  5     161 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.23 0.00 0.00 0.00 -183.2 -0.00974 -0.02242 -0.01766 -0.01859 -0.01238 -0.01695 -0.01087 -0.00891 -0.02789 -0.01016 -0.01870 -0.01108 0.00273 -0.01661 -0.01015 -0.00889 -0.00904 -0.01367 -0.00889 -0.02576 -0.01148 -0.06193 -0.02737 -0.01359 -0.00973


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0 1


DUNDEE 8    69.0 - MASONVL8    69.0 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.52 0.00 0.00 0.00 -177.8 -0.00845 -0.02150 -0.01603 -0.01970 -0.01260 -0.01541 -0.00972 -0.00778 -0.02884 -0.00903 -0.01626 -0.01140 0.00216 -0.01490 -0.00939 -0.00914 -0.00795 -0.01372 -0.00914 -0.02708 -0.01183 -0.07007 -0.02959 -0.00884 -0.00831


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


630304 MASONVL8    69.0 630305 
PRAIRI_8    69.0 1


MASONVL8    69.0 - PRAIRI_8    69.0 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.52 0.00 0.00 0.00 -177.4 -0.00845 -0.02150 -0.01603 -0.01970 -0.01260 -0.01541 -0.00972 -0.00778 -0.02884 -0.00903 -0.01626 -0.01140 0.00216 -0.01490 -0.00939 -0.00914 -0.00795 -0.01372 -0.00914 -0.02708 -0.01183 -0.07007 -0.02959 -0.00884 -0.00831


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


601039 NROC 3       345 601044 
BRIGGS RD 3  345 1


NROC 3       345 - BRIGGS RD 3  345 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.13 0.00 0.00 0.00 -177.2 -0.00932 -0.02118 -0.01632 -0.01876 -0.01241 -0.01574 -0.01053 -0.00849 -0.02765 -0.00984 -0.01639 -0.01120 0.00203 -0.01614 -0.00992 -0.00905 -0.00864 -0.01358 -0.00905 -0.02574 -0.01160 -0.05918 -0.02760 -0.00741 -0.00925


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


630305 PRAIRI_8    69.0 630306 
MANCIND8    69.0 1


PRAIRI_8    69.0 - MANCIND8    69.0 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.52 0.00 0.00 0.00 -176.5 -0.00845 -0.02150 -0.01603 -0.01970 -0.01260 -0.01541 -0.00972 -0.00778 -0.02884 -0.00903 -0.01626 -0.01140 0.00216 -0.01490 -0.00939 -0.00914 -0.00795 -0.01372 -0.00914 -0.02708 -0.01183 -0.07007 -0.02959 -0.00884 -0.00831


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


270866 QUAD 6-7     345 270867 
QUAD8-10     345 Z1


QUAD 6-7     345 - QUAD8-10     345 Z1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.16 0.00 0.00 0.00 -176.6 -0.00831 -0.02080 -0.01552 -0.01947 -0.01282 -0.01494 -0.00960 -0.00770 -0.02799 -0.00894 -0.01562 -0.01171 0.00052 -0.01444 -0.00940 -0.00962 -0.00789 -0.01375 -0.00962 -0.02630 -0.01213 -0.05991 -0.02839 -0.00812 -0.00814


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631142 ARNOLD 3     345 631148 
MORGANV3     345 1


ARNOLD 3     345 - MORGANV3     345 1
B_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.34 0.00 0.00 0.00 -175.5 -0.00969 -0.02336 -0.01815 -0.01917 -0.01201 -0.01737 -0.01083 -0.00880 -0.02965 -0.01008 -0.01897 -0.01057 0.00397 -0.01788 -0.00996 -0.00806 -0.00891 -0.01360 -0.00806 -0.02737 -0.01099 -0.06513 -0.02953 -0.01089 -0.00971


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 ITCM-C104-NE


HAZLTON3     345 - SALEM  3     345 1
SO.GVW.5     161 - SALEM S5     161 1


C_MAPP 0.00 8.02 0.00 0.00 0.00 0.00 0.00 0.00 3.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.66 0.00 2.62 5.33 0.00 0.00 -240.1 -0.01372 -0.03016 -0.02452 -0.02447 -0.01665 -0.02346 -0.01523 -0.01250 -0.03642 -0.01425 -0.02598 -0.01493 0.00410 -0.02542 -0.01408 -0.01207 -0.01267 -0.01836 -0.01207 -0.03362 -0.01544 -0.07276 -0.03556 -0.01425 -0.01374


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 ITCM-C204-NE


HAZLTON3     345 - SALEM  3     345 1
SALEM N5     161 - SALEM  3     345 1


C_MAPP 0.00 8.05 0.00 0.00 0.00 0.00 0.00 0.00 3.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.63 0.00 2.64 5.28 0.00 0.00 -234.3 -0.01386 -0.03027 -0.02470 -0.02415 -0.01647 -0.02363 -0.01534 -0.01261 -0.03631 -0.01435 -0.02626 -0.01471 0.00465 -0.02564 -0.01410 -0.01185 -0.01277 -0.01824 -0.01185 -0.03337 -0.01521 -0.07339 -0.03519 -0.01477 -0.01391


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 ITCM-C205-NE


HAZLTON3     345 - SALEM  3     345 1
SALEM S5     161 - SALEM  3     345 1


C_MAPP 0.00 8.05 0.00 0.00 0.00 0.00 0.00 0.00 3.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.63 0.00 2.64 5.28 0.00 0.00 -234.3 -0.01387 -0.03028 -0.02471 -0.02415 -0.01647 -0.02363 -0.01534 -0.01262 -0.03631 -0.01435 -0.02626 -0.01471 0.00466 -0.02565 -0.01410 -0.01185 -0.01277 -0.01824 -0.01185 -0.03338 -0.01521 -0.07341 -0.03519 -0.01478 -0.01391


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 ITCM-C101-NE


SALEM N5     161 - JULIAN 5     161 1
SO.GVW.5     161 - SALEM S5     161 1
ASBURY 5     161 - LORE   5     161 1
ASBURY 5     161 - CNTRGRV5     161 1
CNTRGRV5     161 - JULIAN 5     161 1
SO.GVW.5     161 - 8TH ST.5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.56 0.00 0.00 0.00 -206.4 -0.00470 -0.01667 -0.01104 -0.01950 -0.01267 -0.01060 -0.00641 -0.00452 -0.02582 -0.00582 -0.00991 -0.01202 -0.00466 -0.01055 -0.00723 -0.01034 -0.00483 -0.01287 -0.01034 -0.02507 -0.01244 -0.04334 -0.02768 0.00307 -0.00419


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 C7.GNO-BUSTF


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.41 0.00 0.00 0.00 -188.3 -0.00949 -0.02371 -0.01873 -0.01922 -0.01279 -0.01787 -0.01080 -0.00868 -0.02887 -0.01002 -0.02058 -0.01144 0.00241 -0.01699 -0.01017 -0.00920 -0.00884 -0.01408 -0.00920 -0.02664 -0.01186 -0.06686 -0.02822 -0.01507 -0.00942


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 C2.GNO2QB4F


GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.41 0.00 0.00 0.00 -188.3 -0.00949 -0.02371 -0.01873 -0.01922 -0.01279 -0.01787 -0.01080 -0.00868 -0.02887 -0.01002 -0.02058 -0.01144 0.00241 -0.01699 -0.01017 -0.00920 -0.00884 -0.01408 -0.00920 -0.02664 -0.01186 -0.06686 -0.02822 -0.01507 -0.00942


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 C2-TIFFIN-954


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 5     161 - CRLRIDG5     161 1
ALTWTIF8    69.0 - TIFFIN 5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.33 0.00 2.53 5.19 0.00 0.00 -185.5 -0.01115 -0.02641 -0.02081 -0.02169 -0.01250 -0.01988 -0.01229 -0.01004 -0.03310 -0.01142 -0.02204 -0.01089 0.00578 -0.02083 -0.01099 -0.00776 -0.01012 -0.01463 -0.00776 -0.03121 -0.01138 -0.07037 -0.03463 -0.01338 -0.01127


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 ITCM-C218-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.21 0.00 2.50 5.02 0.00 0.00 -185.4 -0.01091 -0.02585 -0.02035 -0.02108 -0.01238 -0.01945 -0.01204 -0.00983 -0.03238 -0.01119 -0.02152 -0.01080 0.00542 -0.02035 -0.01081 -0.00780 -0.00992 -0.01441 -0.00780 -0.03035 -0.01127 -0.06942 -0.03344 -0.01295 -0.01101


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 ITCM-C217-EC


MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.22 0.00 2.50 5.03 0.00 0.00 -185.1 -0.01093 -0.02590 -0.02039 -0.02114 -0.01240 -0.01949 -0.01207 -0.00985 -0.03245 -0.01122 -0.02157 -0.01082 0.00538 -0.02040 -0.01083 -0.00781 -0.00994 -0.01444 -0.00781 -0.03043 -0.01130 -0.06950 -0.03354 -0.01299 -0.01104


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 C2-TIFFIN-944


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.23 0.00 2.49 5.06 0.00 0.00 -184 -0.01083 -0.02576 -0.02022 -0.02127 -0.01242 -0.01933 -0.01197 -0.00977 -0.03242 -0.01113 -0.02135 -0.01087 0.00526 -0.02016 -0.01077 -0.00786 -0.00986 -0.01444 -0.00786 -0.03050 -0.01135 -0.06921 -0.03370 -0.01282 -0.01093


631123 ADAMS_S5     161 681527 
BVR CRK5     161  1 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 308.4 0.02095 0.09264 0.10465 0.00476 0.01175 0.09323 0.02564 0.01786 0.01775 0.02162 0.20185 0.00797 -0.00803 0.05727 0.01969 0.00637 0.01798 0.01645 0.00637 0.00915 0.00791 -0.07655 -0.00109 -0.07878 0.02120


631123 ADAMS_S5     161 681527 
BVR CRK5     161  1 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 269.3 0.01352 0.08841 0.09658 0.00790 0.01219 0.08529 0.01880 0.01150 0.02029 0.01496 0.19339 0.00887 -0.00341 0.03912 0.01508 0.00735 0.01181 0.01588 0.00735 0.01267 0.00894 -0.06855 0.00423 -0.08614 0.01313
631127 HAYWD#15     161 631180 
FREEBORN5    161  1


10399 J182_SUB     161 615307 GRE-
PL VLLY5 161 1


GRE-PL VLLY5 161 - J182_SUB     161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -268.8 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601002 ADAMS  3     345 615306 GRE
PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B 0.00 0.00 147.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -274.2 -0.01717 0.06850 -0.73356 0.00653 -0.00287 0.02808 -0.04031 -0.01372 0.02115 -0.02241 0.06210 -0.00378 0.00702 0.02541 -0.02639 -0.00403 -0.01444 -0.00673 -0.00403 0.01618 -0.00318 0.02388 0.01265 0.02317 -0.01455


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


602046 GRNDMDOW 5   161 615307 GRE
PL VLLY5 161 1


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -269.9 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


613010 AUSTIN NE G 69.0 613030 
AUSTIN NE8  69.0 1


AUSTIN NE G 69.0 - AUSTIN NE8  69.0 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -266.6 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


630139 ADAMS  8    69.0 630144 
STWRTVL8    69.0 1


ADAMS  8    69.0 - STWRTVL8    69.0 1
B 0.00 0.00 147.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -263.3 -0.01445 0.06739 -0.73323 0.00529 -0.00320 0.02868 -0.03794 -0.01139 0.01961 -0.02001 0.05929 -0.00417 0.00556 0.03275 -0.02481 -0.00441 -0.01219 -0.00680 -0.00441 0.01457 -0.00363 0.02071 0.01070 0.02157 -0.01156


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


630139 ADAMS  8    69.0 680409 T 
TAOPI     69.0 1


ADAMS  8    69.0 - T TAOPI     69.0 1
B 0.00 0.00 147.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -263.3 -0.01441 0.06739 -0.73321 0.00528 -0.00321 0.02871 -0.03791 -0.01136 0.01959 -0.01998 0.05927 -0.00417 0.00555 0.03279 -0.02479 -0.00441 -0.01216 -0.00680 -0.00441 0.01455 -0.00363 0.02051 0.01068 0.02357 -0.01152


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631044 HAYWD#25     161 631174 
GLENWRTH5    161 1


HAYWD#25     161 - GLENWRTH5    161 1
B 0.00 0.00 140.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -278.1 -0.01187 0.03004 -0.70021 0.00141 -0.00636 0.03457 -0.03511 -0.00932 0.00883 -0.01777 0.06526 -0.00611 0.00503 0.03983 -0.02357 -0.00578 -0.01021 -0.01050 -0.00578 0.00702 -0.00572 0.02032 0.00652 0.02643 -0.00874


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631122 ADAMS_N5     161 631176 
HIPRAR_WF5   161 1


ADAMS_N5     161 - HIPRAR_WF5   161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -274.5 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631176 HIPRAR_WF5   161 631177 
PRARSTR_WF5  161 1


HIPRAR_WF5   161 - PRARSTR_WF5  161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -269.6 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


680409 T TAOPI     69.0 680536 
CHST TAP    69.0 1


T TAOPI     69.0 - CHST TAP    69.0 1
B 0.00 0.00 147.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -263.4 -0.01441 0.06739 -0.73321 0.00528 -0.00321 0.02871 -0.03791 -0.01136 0.01959 -0.01998 0.05927 -0.00417 0.00555 0.03279 -0.02479 -0.00441 -0.01216 -0.00680 -0.00441 0.01455 -0.00363 0.02051 0.01068 0.02357 -0.01152


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B 0.00 0.00 147.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -287.8 -0.01259 0.06768 -0.73262 0.00437 -0.00500 0.02933 -0.05089 -0.01029 0.01905 -0.01929 0.06066 -0.00577 0.00553 0.03501 -0.02772 -0.00590 -0.01129 -0.00901 -0.00590 0.01401 -0.00521 0.02170 0.01029 0.02650 -0.00910


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601015 BLUE LK3     345 601050 
HELENA 3     345 1


BLUE LK3     345 - HELENA 3     345 1
B 0.00 0.00 147.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -280.9 -0.01485 0.06698 -0.73408 0.00458 -0.00444 0.02773 -0.04276 -0.01092 0.01902 -0.02353 0.05961 -0.00530 0.00552 0.03379 -0.02748 -0.00546 -0.01201 -0.00829 -0.00546 0.01403 -0.00474 0.02123 0.01030 0.02569 -0.01031


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B 0.00 0.00 147.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -288.2 -0.01259 0.06768 -0.73262 0.00437 -0.00500 0.02933 -0.05089 -0.01029 0.01905 -0.01929 0.06066 -0.00577 0.00553 0.03501 -0.02772 -0.00590 -0.01129 -0.00901 -0.00590 0.01401 -0.00521 0.02170 0.01029 0.02650 -0.00910


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B 0.00 0.00 148.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -307.6 -0.00931 0.06606 -0.73728 0.00276 -0.00774 0.02441 -0.06702 -0.00788 0.01750 -0.01688 0.06144 -0.00817 0.00536 0.03756 -0.03151 -0.00809 -0.00919 -0.01252 -0.00809 0.01265 -0.00758 0.02251 0.00932 0.02901 -0.00477


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631036 NIW    5     161 631174 
GLENWRTH5    161 1


NIW    5     161 - GLENWRTH5    161 1
B 0.00 0.00 141.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -286 -0.01152 0.02442 -0.70315 0.00089 -0.00678 0.05499 -0.03466 -0.00904 0.00739 -0.01745 0.06513 -0.00637 0.00493 0.03968 -0.02338 -0.00597 -0.00995 -0.01098 -0.00597 0.00602 -0.00600 0.02059 0.00595 0.02883 -0.00836


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631047 LIME CK5     161 631170 
CRYSTLK-VAR  161 1


LIME CK5     161 - CRYSTLK-VAR  161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -289.6 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631155 CRYSTLK5     161 631170 
CRYSTLK-VAR  161 1


CRYSTLK5     161 - CRYSTLK-VAR  161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -290.6 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


635200 RAUN   3     345 635399 R39
TP3    345 1


RAUN   3     345 - R39   TP3    345 1
B 0.00 0.00 147.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -287.7 -0.01710 0.06613 -0.73628 0.00720 0.00015 0.02551 -0.04535 -0.01288 0.02047 -0.02278 0.05722 -0.00122 0.00669 0.03066 -0.02642 -0.00120 -0.01357 -0.00477 -0.00120 0.01570 -0.00071 0.02045 0.01194 0.02254 -0.01434


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B 0.00 0.00 148.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -309.6 -0.00919 0.06606 -0.73731 0.00271 -0.00783 0.02439 -0.06764 -0.00781 0.01746 -0.01686 0.06150 -0.00825 0.00535 0.03766 -0.03165 -0.00817 -0.00914 -0.01263 -0.00817 0.01262 -0.00766 0.02255 0.00929 0.02912 -0.00460
631127 HAYWD#15     161 631180 
FREEBORN5    161  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00 0.00 146.96 0.00 0.00 10.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -282 -0.01518 0.07019 -0.73112 0.00540 -0.00358 -0.24056 -0.04018 -0.01196 0.02031 -0.02113 0.06236 -0.00455 0.00586 0.03472 -0.02633 -0.00477 -0.01282 -0.00743 -0.00477 0.01509 -0.00398 0.02200 0.01113 0.02609 -0.01209


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B 0.00 0.00 147.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -266.1 -0.01446 0.06724 -0.73345 0.00028 -0.00348 0.02839 -0.03800 -0.01142 0.01984 -0.02006 0.05905 -0.00484 0.00563 0.03275 -0.02492 -0.00461 -0.01222 -0.00717 -0.00461 0.01541 -0.00438 0.02097 0.01206 0.02440 -0.01156


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B 0.00 0.00 147.26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -288.2 -0.01259 0.06768 -0.73262 0.00437 -0.00500 0.02933 -0.05089 -0.01029 0.01905 -0.01929 0.06066 -0.00577 0.00553 0.03501 -0.02772 -0.00590 -0.01129 -0.00901 -0.00590 0.01401 -0.00521 0.02170 0.01029 0.02650 -0.00910


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00 0.00 147.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -266.4 -0.01443 0.06722 -0.73343 0.00403 -0.00349 0.02841 -0.03798 -0.01140 0.01934 -0.02004 0.05910 -0.00458 0.00557 0.03281 -0.02490 -0.00467 -0.01220 -0.00707 -0.00467 0.01373 -0.00407 0.02116 0.00713 0.02446 -0.01153


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 J182-Outlet2


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -269.9 -0.01444 0.06714 -0.73352 0.00524 -0.00325 0.02833 -0.03796 -0.01138 0.01951 -0.02001 0.05896 -0.00420 0.00556 0.03268 -0.02483 -0.00443 -0.01219 -0.00685 -0.00443 0.01449 -0.00366 0.02076 0.01065 0.02433 -0.01155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 J183-Outlet10


SPLT RK4     230 - SPLT RK7     115 - 
SPLT RK161 913.8 7


B 0.00 0.00 147.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -266.5 -0.01473 0.06701 -0.73379 0.00537 -0.00309 0.02805 -0.03858 -0.01119 0.01955 -0.02072 0.05877 -0.00395 0.00564 0.03246 -0.02794 -0.00420 -0.01194 -0.00665 -0.00420 0.01455 -0.00343 0.02071 0.01073 0.02414 -0.01185
631127 HAYWD#15     161 631180 
FREEBORN5    161  1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B 0.00 0.00 147.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -267.8 -0.01449 0.06726 -0.73346 0.00564 -0.00295 0.02838 -0.03802 -0.01146 0.01976 -0.02009 0.05904 -0.00393 0.00575 0.03274 -0.02495 -0.00769 -0.01227 -0.00671 -0.00769 0.01479 -0.00335 0.02092 0.01099 0.02439 -0.01159


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B 0.00 0.00 147.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -272.5 -0.01527 0.06793 -0.73348 0.00700 0.00305 0.02834 -0.03906 -0.01222 0.02152 -0.02109 0.05913 -0.00345 0.00618 0.03264 -0.02633 -0.00371 -0.01306 -0.00478 -0.00371 0.01624 -0.00276 0.02131 0.01206 0.02432 -0.01228


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 147.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -266.9 -0.01458 0.06688 -0.73369 0.00527 -0.00485 0.02815 -0.03815 -0.01151 0.01914 -0.02018 0.05883 -0.00407 0.00569 0.03257 -0.02504 -0.00411 -0.01231 -0.00754 -0.00411 0.01432 -0.00352 0.02073 0.01067 0.02423 -0.01169


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 R49-Outlet2


POCHNTC5     161 - POMEROY5     161 1
B 0.00 0.00 147.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -269.9 -0.01459 0.06732 -0.73351 0.00593 -0.00236 0.02832 -0.03820 -0.01152 0.02016 -0.02022 0.05903 -0.00387 0.00578 0.03271 -0.02513 -0.00417 -0.01233 -0.01836 -0.00417 0.01507 -0.00328 0.02096 0.01113 0.02437 -0.01168


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 **      Base Case      ** Base Case A 0.00 0.00 147.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -261 -0.01442 0.06737 -0.73323 0.00527 -0.00322 -0.02732 -0.03792 -0.01137 0.01958 -0.01999 0.05925 -0.00418 0.00554 0.03278 -0.02480 -0.00442 -0.01217 -0.00681 -0.00442 0.01454 -0.00364 0.02053 0.01067 0.02345 -0.01153
631127 HAYWD#15     161 631180 
FREEBORN5    161  1 G681-Outlet1


G681_SUB    69.0 - ALDEN J8    69.0 1
B 0.00 0.00 146.89 0.00 0.00 10.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -276.2 -0.01515 0.07045 -0.73080 0.00543 -0.00355 -0.24035 -0.04014 -0.01195 0.02039 -0.02110 0.06269 -0.00453 0.00584 0.03483 -0.02629 -0.00476 -0.01280 -0.00739 -0.00476 0.01514 -0.00396 0.02174 0.01115 0.02513 -0.01207







Table I-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2015


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


635000 CBLUFFS3     345 645456 
S3456  3     345  1 B-NRWLK-MADCO-ROLL-BNEVL


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
RLHILLS3     345 - MADISON3     345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.27 0.00 0.00 57.51 0.00 0.00 0.00 0.00 0.00 0.00 974.9 -0.03030 0.00723 -0.00698 0.06529 0.05239 -0.00746 -0.03089 -0.03634 0.03303 -0.03404 -0.00289 0.06663 0.01598 -0.00711 -0.04208 0.62515 -0.03812 0.01980 0.62515 0.04341 0.06854 0.01122 0.04858 -0.00730 -0.02700
635000 CBLUFFS3     345 645456 
S3456  3     345  1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.28 0.00 0.00 57.53 0.00 0.00 0.00 0.00 0.00 0.00 975.9 -0.03026 0.00720 -0.00699 0.06516 0.05249 -0.00746 -0.03085 -0.03630 0.03298 -0.03399 -0.00291 0.06657 0.01586 -0.00713 -0.04201 0.62533 -0.03807 0.01985 0.62533 0.04332 0.06848 0.01114 0.04845 -0.00732 -0.02697


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.13 0.00 0.00 31.03 0.00 0.00 0.00 0.00 0.00 0.00 1000.4 -0.01328 0.02958 0.01449 0.09451 0.09204 0.01407 -0.00365 -0.02658 0.05939 -0.01331 0.01554 0.08888 0.02183 0.01047 -0.01734 0.33728 -0.02898 0.05229 0.33728 0.06959 0.09431 0.02697 0.07317 0.00887 -0.00973


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.13 0.00 0.00 31.03 0.00 0.00 0.00 0.00 0.00 0.00 1000.4 -0.01328 0.02958 0.01449 0.09451 0.09204 0.01407 -0.00365 -0.02658 0.05939 -0.01331 0.01554 0.08888 0.02183 0.01047 -0.01734 0.33728 -0.02898 0.05229 0.33728 0.06959 0.09431 0.02697 0.07317 0.00887 -0.00973


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C2-BOONVLE-901


GRIMES 3     345 - BOONVIL3     345 1
BOONVIL3     345 - MADISON3     345 1
MADISON3     345 - NORWLK3      345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 62.97 0.00 0.00 57.25 0.00 0.00 0.00 0.00 0.00 0.00 982.7 -0.02975 0.01104 -0.00450 0.07263 0.06467 -0.00695 -0.02995 -0.03645 0.03926 -0.03356 -0.00036 0.07059 0.01833 -0.00500 -0.04194 0.62228 -0.03835 0.02602 0.62228 0.04970 0.07366 0.01444 0.05458 -0.00529 -0.02625


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C2-GRIMES-903


GRIMES 3     345 - BOONVIL3     345 1
FALLOW 3     345 - GRIMES 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.58 0.00 0.00 35.98 0.00 0.00 0.00 0.00 0.00 0.00 961 -0.03146 0.00213 -0.01029 0.05631 0.03311 -0.01249 -0.03254 -0.03686 0.02471 -0.03517 -0.00606 0.06056 0.01418 -0.00972 -0.04295 0.39107 -0.03853 0.01022 0.39107 0.03564 0.06068 0.00776 0.04182 -0.00971 -0.02835


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C2-MADISON-901


BOONVIL3     345 - MADISON3     345 1
MADISON3     345 - NORWLK3      345 1
RLHILLS3     345 - MADISON3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.26 0.00 0.00 57.51 0.00 0.00 0.00 0.00 0.00 0.00 985.4 -0.03033 0.00720 -0.00701 0.06526 0.05236 -0.00933 -0.03092 -0.03637 0.03300 -0.03407 -0.00292 0.06660 0.01595 -0.00714 -0.04211 0.62512 -0.03815 0.01977 0.62512 0.04338 0.06851 0.01118 0.04855 -0.00729 -0.02703


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C2-NORWLK-902


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
NORWLK3      345 - NORWLK5      161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 63.26 0.00 0.00 57.51 0.00 0.00 0.00 0.00 0.00 0.00 984.4 -0.03034 0.00720 -0.00701 0.06523 0.05237 -0.00933 -0.03094 -0.03639 0.03300 -0.03408 -0.00291 0.06645 0.01598 -0.00713 -0.04214 0.62508 -0.03817 0.01976 0.62508 0.04338 0.06839 0.01120 0.04855 -0.00728 -0.02704


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C5:BNVL-GRIM+FALW-GRIM


GRIMES 3     345 - BOONVIL3     345 1
FALLOW 3     345 - GRIMES 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.58 0.00 0.00 35.98 0.00 0.00 0.00 0.00 0.00 0.00 961 -0.03146 0.00213 -0.01029 0.05631 0.03311 -0.01249 -0.03254 -0.03686 0.02471 -0.03517 -0.00606 0.06056 0.01418 -0.00972 -0.04295 0.39107 -0.03853 0.01022 0.39107 0.03564 0.06068 0.00776 0.04182 -0.00971 -0.02835


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C5:FALW-GRIM+EALH-BNVL


FALLOW 3     345 - GRIMES 3     345 1
BOONVIL5     161 - EARLHAM5     161 1
EARLHAM5     161 - EARLHAM8    69.0 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.77 0.00 0.00 35.24 0.00 0.00 0.00 0.00 0.00 0.00 983.4 -0.03106 0.00319 -0.00958 0.05749 0.03812 -0.01176 -0.03188 -0.03664 0.02635 -0.03464 -0.00552 0.06219 0.01367 -0.00930 -0.04223 0.38307 -0.03832 0.01315 0.38307 0.03683 0.06272 0.00807 0.04250 -0.00937 -0.02795


635000 CBLUFFS3     345 645456 
S3456  3     345  1 C5:GRIM-FALW+ADAIR-EARL


FALLOW 3     345 - GRIMES 3     345 1
EARLHAM5     161 - ADAIRWF5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.76 0.00 0.00 35.24 0.00 0.00 0.00 0.00 0.00 0.00 983.6 -0.03106 0.00319 -0.00958 0.05749 0.03810 -0.01176 -0.03188 -0.03664 0.02635 -0.03464 -0.00552 0.06224 0.01367 -0.00930 -0.04223 0.38303 -0.03832 0.01314 0.38303 0.03682 0.06274 0.00807 0.04250 -0.00937 -0.02795


635200 RAUN   3     345 645451 
S3451  3     345  1 C2-LEHIGH-0360


WEBSTER3     345 - LEHIGH 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 65.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1002.2 0.08398 0.03863 0.05793 -0.03113 0.26042 0.06422 0.11690 0.07103 0.01118 0.10363 0.03988 -0.01595 -0.04070 0.04367 0.13432 -0.13355 0.07245 0.06530 -0.13355 -0.00808 -0.01659 0.00498 -0.02405 0.03837 0.07844
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631113 POWESHK5     161 631117 
REASNOR5     161 1


POWESHK5     161 - REASNOR5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.68 0.00 0.00 18.80 0.00 0.00 0.00 0.00 0.00 0.00 920.7 0.04942 0.03651 0.02809 0.13239 0.18069 0.02916 0.06227 0.05463 0.07106 0.06221 0.00647 0.17349 -0.11664 0.00307 0.08631 0.20433 0.05825 0.13839 0.20433 0.07676 0.17904 -0.04129 0.06090 0.00117 0.04201


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-PWESHK-1072


POWESHK5     161 - BEACON 5     161 1
POWESHK8    69.0 - POWESHK5     161 1
POWESHK5     161 - REASNOR5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.76 0.00 0.00 18.87 0.00 0.00 0.00 0.00 0.00 0.00 907.5 0.04990 0.03735 0.02879 0.13460 0.18166 0.03369 0.06282 0.05510 0.07241 0.06273 0.00709 0.17468 -0.11791 0.00353 0.08690 0.20516 0.05873 0.13937 0.20516 0.07878 0.18033 -0.04103 0.06326 0.00096 0.04246


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-PWESHK-872


POWESHK5     161 - REASNOR5     161 1
PARNEL 5     161 - POWESHK5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.70 0.00 0.00 18.81 0.00 0.00 0.00 0.00 0.00 0.00 906.4 0.04956 0.03677 0.02837 0.13257 0.18087 0.03327 0.06243 0.05478 0.07124 0.06236 0.00675 0.17367 -0.11649 0.00325 0.08647 0.20451 0.05839 0.13857 0.20451 0.07694 0.17922 -0.04129 0.06106 0.00070 0.04215


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-PWESHK-972


PARNEL 5     161 - POWESHK5     161 1
POWESHK5     161 - BEACON 5     161 1
POWESHK8    69.0 - POWESHK5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.76 0.00 0.00 18.87 0.00 0.00 0.00 0.00 0.00 0.00 906.4 0.04990 0.03735 0.02879 0.13460 0.18166 0.03369 0.06282 0.05510 0.07241 0.06273 0.00709 0.17468 -0.11791 0.00353 0.08690 0.20516 0.05873 0.13937 0.20516 0.07878 0.18033 -0.04103 0.06326 0.00096 0.04246


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-RESNR-278


REASNOR5     161 - DMOINES5     161 1
POWESHK5     161 - REASNOR5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.12 0.00 0.00 19.20 0.00 0.00 0.00 0.00 0.00 0.00 903.2 0.04976 0.03447 0.02717 0.12246 0.18283 0.03221 0.06272 0.05517 0.06525 0.06276 0.00537 0.17432 -0.11689 0.00220 0.08732 0.20874 0.05886 0.13889 0.20874 0.06492 0.17943 -0.04372 0.04506 -0.00032 0.04219


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-RESNR-378


REASNOR5     161 - DMOINES5     161 1
REASNOR5     161 - NEWTON 5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.12 0.00 0.00 19.20 0.00 0.00 0.00 0.00 0.00 0.00 904.4 0.04976 0.03447 0.02717 0.12246 0.18283 0.03221 0.06272 0.05517 0.06525 0.06276 0.00537 0.17432 -0.11689 0.00220 0.08732 0.20874 0.05886 0.13889 0.20874 0.06492 0.17943 -0.04372 0.04506 -0.00032 0.04219


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C5:CBEC-3456+CBEC-1206


CBLUFFS3     345 - S3456  3     345 1
CBLUFFS5     161 - S1206  5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.32 0.00 0.00 21.20 0.00 0.00 0.00 0.00 0.00 0.00 910.5 0.04234 0.03302 0.02435 0.12153 0.17763 0.02874 0.05429 0.04662 0.06509 0.05392 0.00460 0.17009 -0.10134 0.00110 0.07567 0.23042 0.04981 0.13167 0.23042 0.06627 0.17501 -0.03931 0.04856 -0.00120 0.03575
636225 UNIONTP5     161 636240 
BUTLER 5     161  1


631048 EMERY  5     161 636300 
FLOYD  5     161 1


EMERY  5     161 - FLOYD  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -324.7 -0.00553 -0.05591 -0.01845 -0.03314 -0.03907 -0.01872 -0.00992 -0.00598 -0.21078 -0.00838 -0.00300 -0.02203 0.00942 0.00487 -0.01346 -0.01612 -0.00664 -0.04511 -0.01612 -0.10549 -0.02309 0.05497 -0.00654 0.00848 -0.00399


636225 UNIONTP5     161 636240 
BUTLER 5     161  1


631083 TRAER  5     161 631086 
DYSART 5     161 1


TRAER  5     161 - DYSART 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -318.8 -0.00386 -0.03112 -0.00787 -0.05679 -0.04261 -0.00823 -0.00809 -0.00484 -0.21739 -0.00706 0.00463 -0.02883 0.00824 0.00969 -0.01307 -0.02045 -0.00560 -0.04724 -0.02045 -0.13053 -0.03046 0.05679 -0.06844 0.01131 -0.00205


636225 UNIONTP5     161 636240 
BUTLER 5     161  1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -338 -0.01046 -0.03742 -0.01882 -0.03117 -0.03664 -0.01877 -0.01378 -0.01011 -0.20695 -0.01246 -0.01110 -0.02035 0.01266 -0.00921 -0.01555 -0.01449 -0.01058 -0.04244 -0.01449 -0.10393 -0.02133 0.05676 -0.00574 0.00089 -0.00955


636225 UNIONTP5     161 636240 
BUTLER 5     161  1


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -317.4 -0.00566 -0.03233 -0.00973 -0.03941 -0.04475 -0.01008 -0.00993 -0.00659 -0.21178 -0.00890 0.00239 -0.02861 0.01220 0.00737 -0.01490 -0.02436 -0.00738 -0.04763 -0.02436 -0.10998 -0.02990 0.05063 -0.01304 0.00910 -0.00385


636225 UNIONTP5     161 636240 
BUTLER 5     161  1


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -312.7 -0.00513 -0.03170 -0.00909 -0.03938 -0.04400 -0.00944 -0.00939 -0.00610 -0.21133 -0.00838 0.00308 -0.02841 0.00783 0.00807 -0.01442 -0.02362 -0.00689 -0.04708 -0.02362 -0.10986 -0.02961 0.05154 -0.01308 0.00975 -0.00331


636225 UNIONTP5     161 636240 
BUTLER 5     161  1


636200 BLKHAWK5     161 656087 
BREMER CO5   161 1


BLKHAWK5     161 - BREMER CO5   161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -314 -0.00525 -0.04778 -0.01622 -0.03407 -0.03876 -0.01659 -0.00945 -0.00573 -0.21125 -0.00804 -0.00306 -0.02199 0.00953 0.00521 -0.01303 -0.01598 -0.00638 -0.04450 -0.01598 -0.10886 -0.02308 0.05431 -0.00783 0.00561 -0.00374


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -322.3 -0.01069 -0.03840 -0.01972 -0.03165 -0.03708 -0.01961 -0.01406 -0.01036 -0.20755 -0.01271 -0.01276 -0.02078 0.01224 -0.00907 -0.01587 -0.01490 -0.01083 -0.04289 -0.01490 -0.10448 -0.02175 0.05617 -0.00624 0.00030 -0.00976


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 B-FLYD XFMR AB


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -327.4 -0.00560 -0.05641 -0.01880 -0.03325 -0.03918 -0.01909 -0.01002 -0.00604 -0.21113 -0.00846 -0.00342 -0.02207 0.00962 0.00478 -0.01353 -0.01612 -0.00670 -0.04528 -0.01612 -0.10616 -0.02313 0.05546 -0.00644 0.00795 -0.00406


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -317.8 -0.00569 -0.03237 -0.00976 -0.03942 -0.04496 -0.01011 -0.00996 -0.00661 -0.21183 -0.00893 0.00237 -0.02864 0.01223 0.00736 -0.01494 -0.02415 -0.00740 -0.04773 -0.02415 -0.11000 -0.02995 0.05063 -0.01303 0.00909 -0.00387
636225 UNIONTP5     161 636240 
BUTLER 5     161  1 G947-Outlet1


IA FALS5     161 - NUTHTCH5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 27.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -315.5 -0.00514 -0.04327 -0.01456 -0.01295 -0.03994 -0.01485 -0.00921 -0.00552 -0.28114 -0.00781 -0.00208 -0.01697 0.01000 0.00457 -0.01255 -0.01336 -0.00612 -0.04618 -0.01336 -0.01943 -0.01758 0.04675 0.01660 0.00644 -0.00373


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -306.1 -0.00360 -0.02983 -0.00755 -0.05023 -0.04032 -0.00789 -0.00761 -0.00450 -0.21134 -0.00662 0.00435 -0.02642 0.00775 0.00914 -0.01226 -0.01891 -0.00523 -0.04479 -0.01891 -0.11719 -0.02788 0.05397 -0.05686 0.01079 -0.00190


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.08 0.00 0.00 0.00 0.00 0.00 -315 -0.00533 -0.04329 -0.01474 -0.01444 -0.03985 -0.01503 -0.00942 -0.00570 -0.25071 -0.00800 -0.00231 -0.01755 0.00993 0.00440 -0.01275 -0.01349 -0.00631 -0.04635 -0.01349 -0.20261 -0.01823 0.04673 0.01556 0.00611 -0.00392


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -313.9 -0.00554 -0.03434 -0.01102 -0.03415 -0.05848 -0.01134 -0.00993 -0.00600 -0.21408 -0.00857 0.00085 -0.01971 0.00941 0.00605 -0.01406 -0.01148 -0.00667 -0.05111 -0.01148 -0.10961 -0.02072 0.04837 -0.01099 0.00783 -0.00394


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -315.2 -0.00557 -0.03431 -0.01101 -0.03398 -0.05850 -0.01133 -0.00997 -0.00604 -0.21401 -0.00861 0.00088 -0.01958 0.00949 0.00607 -0.01412 -0.01150 -0.00671 -0.05111 -0.01150 -0.10950 -0.02057 0.04843 -0.01085 0.00785 -0.00396


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -321.6 -0.00569 -0.03218 -0.00951 -0.04030 -0.04565 -0.00987 -0.01005 -0.00669 -0.21197 -0.00903 0.00281 -0.02979 0.01022 0.00782 -0.01525 -0.02546 -0.00751 -0.04832 -0.02546 -0.11039 -0.03106 0.05156 -0.01340 0.00953 -0.00381


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-MNTZMA-1180


OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -320.4 -0.00569 -0.03218 -0.00951 -0.04030 -0.04565 -0.00987 -0.01005 -0.00669 -0.21197 -0.00903 0.00281 -0.02979 0.01022 0.00782 -0.01525 -0.02546 -0.00751 -0.04832 -0.02546 -0.11039 -0.03106 0.05156 -0.01340 0.00953 -0.00381


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-MNTZMA-1280


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -321.2 -0.00569 -0.03218 -0.00951 -0.04030 -0.04565 -0.00987 -0.01005 -0.00669 -0.21197 -0.00903 0.00281 -0.02979 0.01022 0.00782 -0.01525 -0.02546 -0.00751 -0.04832 -0.02546 -0.11039 -0.03106 0.05156 -0.01340 0.00953 -0.00381


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C5:FALW-GRIM+GRIM-LEHI


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -315.2 -0.00557 -0.03431 -0.01101 -0.03398 -0.05850 -0.01133 -0.00997 -0.00604 -0.21401 -0.00861 0.00088 -0.01958 0.00949 0.00607 -0.01412 -0.01150 -0.00671 -0.05111 -0.01150 -0.10950 -0.02057 0.04843 -0.01085 0.00785 -0.00396


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -316.4 -0.00571 -0.03248 -0.00988 -0.03946 -0.04500 -0.01097 -0.00999 -0.00664 -0.21188 -0.00896 0.00224 -0.02867 0.01222 0.00730 -0.01497 -0.02419 -0.00743 -0.04777 -0.02419 -0.11004 -0.02999 0.05069 -0.01306 0.00947 -0.00390


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-Flyd-9180


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -326.4 -0.00563 -0.05655 -0.01896 -0.03329 -0.03922 -0.01952 -0.01006 -0.00607 -0.21118 -0.00850 -0.00359 -0.02210 0.00961 0.00471 -0.01357 -0.01615 -0.00673 -0.04532 -0.01615 -0.10621 -0.02317 0.05554 -0.00647 0.00846 -0.00409


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -316.4 -0.00571 -0.03248 -0.00988 -0.03946 -0.04500 -0.01097 -0.00999 -0.00664 -0.21188 -0.00896 0.00224 -0.02867 0.01222 0.00730 -0.01497 -0.02419 -0.00743 -0.04777 -0.02419 -0.11004 -0.02999 0.05069 -0.01306 0.00947 -0.00390


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -316.4 -0.00571 -0.03248 -0.00988 -0.03946 -0.04500 -0.01097 -0.00999 -0.00664 -0.21188 -0.00896 0.00224 -0.02867 0.01222 0.00730 -0.01497 -0.02419 -0.00743 -0.04777 -0.02419 -0.11004 -0.02999 0.05069 -0.01306 0.00947 -0.00390


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA1XT9    13.8 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -316.5 -0.00572 -0.03248 -0.00988 -0.03942 -0.04502 -0.01097 -0.01000 -0.00664 -0.21187 -0.00896 0.00224 -0.02865 0.01222 0.00730 -0.01498 -0.02420 -0.00743 -0.04777 -0.02420 -0.11002 -0.02996 0.05069 -0.01304 0.00947 -0.00390


636225 UNIONTP5     161 636240 
BUTLER 5     161  1 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA2XT9    13.8 2


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -316.5 -0.00572 -0.03248 -0.00988 -0.03943 -0.04502 -0.01097 -0.01000 -0.00664 -0.21187 -0.00896 0.00224 -0.02865 0.01222 0.00730 -0.01498 -0.02420 -0.00743 -0.04777 -0.02420 -0.11002 -0.02996 0.05069 -0.01304 0.00947 -0.00390
636230 FRANKLN5     161 636240 
BUTLER 5     161  1


631048 EMERY  5     161 636300 
FLOYD  5     161 1


EMERY  5     161 - FLOYD  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 328.8 0.00553 0.05591 0.01845 0.03314 0.03907 0.01872 0.00992 0.00598 0.21078 0.00838 0.00300 0.02203 -0.00942 -0.00487 0.01346 0.01612 0.00664 0.04511 0.01612 0.10549 0.02309 -0.05497 0.00654 -0.00848 0.00399


636230 FRANKLN5     161 636240 
BUTLER 5     161  1


631083 TRAER  5     161 631086 
DYSART 5     161 1


TRAER  5     161 - DYSART 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 322.9 0.00386 0.03112 0.00787 0.05679 0.04261 0.00823 0.00809 0.00484 0.21739 0.00706 -0.00463 0.02883 -0.00824 -0.00969 0.01307 0.02045 0.00560 0.04724 0.02045 0.13053 0.03046 -0.05679 0.06844 -0.01131 0.00205


636230 FRANKLN5     161 636240 
BUTLER 5     161  1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 342.1 0.01046 0.03742 0.01882 0.03117 0.03664 0.01877 0.01378 0.01011 0.20695 0.01246 0.01110 0.02035 -0.01266 0.00921 0.01555 0.01449 0.01058 0.04244 0.01449 0.10393 0.02133 -0.05676 0.00574 -0.00089 0.00955


636230 FRANKLN5     161 636240 
BUTLER 5     161  1


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 321.5 0.00566 0.03233 0.00973 0.03941 0.04475 0.01008 0.00993 0.00659 0.21178 0.00890 -0.00239 0.02861 -0.01220 -0.00737 0.01490 0.02436 0.00738 0.04763 0.02436 0.10998 0.02990 -0.05063 0.01304 -0.00910 0.00385


636230 FRANKLN5     161 636240 
BUTLER 5     161  1


635730 MNTZUMA3     345 636400 
HILLS  3     345 1


MNTZUMA3     345 - HILLS  3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 316.8 0.00513 0.03170 0.00909 0.03938 0.04400 0.00944 0.00939 0.00610 0.21133 0.00838 -0.00308 0.02841 -0.00783 -0.00807 0.01442 0.02362 0.00689 0.04708 0.02362 0.10986 0.02961 -0.05154 0.01308 -0.00975 0.00331


636230 FRANKLN5     161 636240 
BUTLER 5     161  1


636200 BLKHAWK5     161 656087 
BREMER CO5   161 1


BLKHAWK5     161 - BREMER CO5   161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 318.1 0.00525 0.04778 0.01622 0.03407 0.03876 0.01659 0.00945 0.00573 0.21125 0.00804 0.00306 0.02199 -0.00953 -0.00521 0.01303 0.01598 0.00638 0.04450 0.01598 0.10886 0.02308 -0.05431 0.00783 -0.00561 0.00374


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 B2.ADM-PVS AS


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9
ADAMS  3     345 - GRE-PL VLLY3 345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 326.4 0.01069 0.03840 0.01972 0.03165 0.03708 0.01961 0.01406 0.01036 0.20755 0.01271 0.01276 0.02078 -0.01224 0.00907 0.01587 0.01490 0.01083 0.04289 0.01490 0.10448 0.02175 -0.05617 0.00624 -0.00030 0.00976


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 B-FLYD XFMR AB


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 331.5 0.00560 0.05641 0.01880 0.03325 0.03918 0.01909 0.01002 0.00604 0.21113 0.00846 0.00342 0.02207 -0.00962 -0.00478 0.01353 0.01612 0.00670 0.04528 0.01612 0.10616 0.02313 -0.05546 0.00644 -0.00795 0.00406


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 321.9 0.00569 0.03237 0.00976 0.03942 0.04496 0.01011 0.00996 0.00661 0.21183 0.00893 -0.00237 0.02864 -0.01223 -0.00736 0.01494 0.02415 0.00740 0.04773 0.02415 0.11000 0.02995 -0.05063 0.01303 -0.00909 0.00387
636230 FRANKLN5     161 636240 
BUTLER 5     161  1 G947-Outlet1


IA FALS5     161 - NUTHTCH5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 27.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 319.6 0.00514 0.04327 0.01456 0.01295 0.03994 0.01485 0.00921 0.00552 0.28114 0.00781 0.00208 0.01697 -0.01000 -0.00457 0.01255 0.01336 0.00612 0.04618 0.01336 0.01943 0.01758 -0.04675 -0.01660 -0.00644 0.00373


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 28.08 0.00 0.00 0.00 0.00 0.00 319.1 0.00533 0.04329 0.01474 0.01444 0.03985 0.01503 0.00942 0.00570 0.25071 0.00800 0.00231 0.01755 -0.00993 -0.00440 0.01275 0.01349 0.00631 0.04635 0.01349 0.20261 0.01823 -0.04673 -0.01556 -0.00611 0.00392


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 318 0.00554 0.03434 0.01102 0.03415 0.05848 0.01134 0.00993 0.00600 0.21408 0.00857 -0.00085 0.01971 -0.00941 -0.00605 0.01406 0.01148 0.00667 0.05111 0.01148 0.10961 0.02072 -0.04837 0.01099 -0.00783 0.00394


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 319.3 0.00557 0.03431 0.01101 0.03398 0.05850 0.01133 0.00997 0.00604 0.21401 0.00861 -0.00088 0.01958 -0.00949 -0.00607 0.01412 0.01150 0.00671 0.05111 0.01150 0.10950 0.02057 -0.04843 0.01085 -0.00785 0.00396


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-MNTZMA-1080


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1
OTTUMWA3     345 - MNTZUMA3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 325.7 0.00569 0.03218 0.00951 0.04030 0.04565 0.00987 0.01005 0.00669 0.21197 0.00903 -0.00281 0.02979 -0.01022 -0.00782 0.01525 0.02546 0.00751 0.04832 0.02546 0.11039 0.03106 -0.05156 0.01340 -0.00953 0.00381


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-MNTZMA-1180


OTTUMWA3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 324.5 0.00569 0.03218 0.00951 0.04030 0.04565 0.00987 0.01005 0.00669 0.21197 0.00903 -0.00281 0.02979 -0.01022 -0.00782 0.01525 0.02546 0.00751 0.04832 0.02546 0.11039 0.03106 -0.05156 0.01340 -0.00953 0.00381


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-MNTZMA-1280


BONDRNT3     345 - MNTZUMA3     345 1
MNTZUMA3     345 - HILLS  3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 325.4 0.00569 0.03218 0.00951 0.04030 0.04565 0.00987 0.01005 0.00669 0.21197 0.00903 -0.00281 0.02979 -0.01022 -0.00782 0.01525 0.02546 0.00751 0.04832 0.02546 0.11039 0.03106 -0.05156 0.01340 -0.00953 0.00381


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C5:FALW-GRIM+GRIM-LEHI


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 319.3 0.00557 0.03431 0.01101 0.03398 0.05850 0.01133 0.00997 0.00604 0.21401 0.00861 -0.00088 0.01958 -0.00949 -0.00607 0.01412 0.01150 0.00671 0.05111 0.01150 0.10950 0.02057 -0.04843 0.01085 -0.00785 0.00396


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-BONDRNT-906


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 320.5 0.00571 0.03248 0.00988 0.03946 0.04500 0.01097 0.00999 0.00664 0.21188 0.00896 -0.00224 0.02867 -0.01222 -0.00730 0.01497 0.02419 0.00743 0.04777 0.02419 0.11004 0.02999 -0.05069 0.01306 -0.00947 0.00390


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-Flyd-9180


FLOYD  5     161 - BREMER CO5   161 1
FLOYD  5     161 - FLOYD  8    69.0 1
EMERY  5     161 - FLOYD  5     161 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 330.5 0.00563 0.05655 0.01896 0.03329 0.03922 0.01952 0.01006 0.00607 0.21118 0.00850 0.00359 0.02210 -0.00961 -0.00471 0.01357 0.01615 0.00673 0.04532 0.01615 0.10621 0.02317 -0.05554 0.00647 -0.00846 0.00409


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-GDMEC-901


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT1    18.0 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 320.5 0.00571 0.03248 0.00988 0.03946 0.04500 0.01097 0.00999 0.00664 0.21188 0.00896 -0.00224 0.02867 -0.01222 -0.00730 0.01497 0.02419 0.00743 0.04777 0.02419 0.11004 0.02999 -0.05069 0.01306 -0.00947 0.00390


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-GDMEC-902


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
GDMEC        345 - GDMECGT2    18.0 2


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 320.5 0.00571 0.03248 0.00988 0.03946 0.04500 0.01097 0.00999 0.00664 0.21188 0.00896 -0.00224 0.02867 -0.01222 -0.00730 0.01497 0.02419 0.00743 0.04777 0.02419 0.11004 0.02999 -0.05069 0.01306 -0.00947 0.00390


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-SYCAMOR-901


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA1XT9    13.8 1


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 320.6 0.00572 0.03248 0.00988 0.03942 0.04502 0.01097 0.01000 0.00664 0.21187 0.00896 -0.00224 0.02865 -0.01222 -0.00730 0.01498 0.02420 0.00743 0.04777 0.02420 0.11002 0.02996 -0.05069 0.01304 -0.00947 0.00390







Table I-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2015


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


636230 FRANKLN5     161 636240 
BUTLER 5     161  1 C2-SYCAMOR-902


BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - MNTZUMA3     345 1
SYCAMOR3     345 - SYCAMOR5     161 - 
SYCA2XT9    13.8 2


C_MEC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 320.6 0.00572 0.03248 0.00988 0.03943 0.04502 0.01097 0.01000 0.00664 0.21187 0.00896 -0.00224 0.02865 -0.01222 -0.00730 0.01498 0.02420 0.00743 0.04777 0.02420 0.11002 0.02996 -0.05069 0.01304 -0.00947 0.00390


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652273 FTTHMP19 
13.8 1 WSD3FT2996C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.01 0.00 8.45 0.00 0.00 0.00 0.00 8.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.58 -418.3 -0.04371 -0.00811 -0.01440 0.00924 0.00814 -0.01550 -0.02482 -0.06074 0.00179 -0.04203 -0.01244 0.01034 0.01185 -0.01524 -0.04118 0.02329 -0.06684 -0.00075 0.02329 0.00464 0.01028 -0.00233 0.00666 -0.01406 -0.03767


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652274 FTTHMP29 
13.8 1 WSD3FT2992C2


FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.01 0.00 8.45 0.00 0.00 0.00 0.00 8.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.58 -418.4 -0.04371 -0.00811 -0.01441 0.00924 0.00814 -0.01550 -0.02483 -0.06075 0.00179 -0.04204 -0.01244 0.01034 0.01185 -0.01525 -0.04119 0.02329 -0.06685 -0.00075 0.02329 0.00464 0.01028 -0.00233 0.00666 -0.01406 -0.03768
652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652304 SIOUXC19 
13.8 1 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 6.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 334.9 0.01589 0.00658 0.01386 -0.00594 0.01942 0.01561 0.03445 0.00103 0.00190 0.02704 0.00950 -0.02899 -0.00635 0.01089 0.03070 -0.01652 -0.00048 -0.01991 -0.01652 -0.00096 -0.02263 0.00268 -0.00311 0.00946 0.01601
652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652304 SIOUXC19 
13.8 1 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 6.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 334.9 0.01589 0.00658 0.01386 -0.00594 0.01942 0.01561 0.03445 0.00103 0.00190 0.02704 0.00950 -0.02899 -0.00635 0.01089 0.03070 -0.01652 -0.00048 -0.01991 -0.01652 -0.00096 -0.02263 0.00268 -0.00311 0.00946 0.01601
652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652305 SIOUXC29 
13.8 1 C5:RAU-HOSK+RAUN-3451


RAUN   3     345 - HOSKINS3     345 1
RAUN   3     345 - S3451  3     345 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 6.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 330.1 0.01566 0.00649 0.01366 -0.00586 0.01915 0.01538 0.03396 0.00101 0.00187 0.02666 0.00937 -0.02857 -0.00626 0.01074 0.03026 -0.01629 -0.00047 -0.01963 -0.01629 -0.00094 -0.02230 0.00264 -0.00306 0.00932 0.01578
652564 SIOUXCY3     345 652565 
SIOUXCY4     230 652305 SIOUXC29 
13.8 1 C2-RAUN-0270


RAUN   3     345 - S3451  3     345 1
RAUN   3     345 - HOSKINS3     345 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 6.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 330.1 0.01566 0.00649 0.01366 -0.00586 0.01915 0.01538 0.03396 0.00101 0.00187 0.02666 0.00937 -0.02857 -0.00626 0.01074 0.03026 -0.01629 -0.00047 -0.01963 -0.01629 -0.00094 -0.02230 0.00264 -0.00306 0.00932 0.01578
656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 42.3 0.00176 0.01141 0.00471 0.00421 0.00813 0.00477 0.00263 0.00175 0.04034 0.00227 0.00225 0.00394 -0.00277 0.00033 0.00311 0.00271 0.00186 0.00979 0.00271 0.05954 0.00413 -0.00705 -0.03453 0.00037 0.00151


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 42.5 0.00176 0.01141 0.00471 0.00421 0.00813 0.00477 0.00263 0.00175 0.04034 0.00227 0.00225 0.00394 -0.00277 0.00033 0.00311 0.00271 0.00186 0.00979 0.00271 0.05954 0.00413 -0.00705 -0.03453 0.00037 0.00151


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 42.4 0.00177 0.01143 0.00472 0.00419 0.00813 0.00478 0.00263 0.00175 0.04033 0.00227 0.00226 0.00393 -0.00277 0.00033 0.00312 0.00270 0.00186 0.00979 0.00270 0.05953 0.00412 -0.00704 -0.03457 0.00037 0.00152


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.25 0.00 0.00 0.00 0.00 0.00 42.5 0.00176 0.01141 0.00471 0.00421 0.00813 0.00477 0.00263 0.00175 0.04034 0.00227 0.00225 0.00394 -0.00277 0.00033 0.00311 0.00271 0.00186 0.00979 0.00271 0.05954 0.00413 -0.00705 -0.03453 0.00037 0.00151
656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.35 0.00 0.00 0.00 0.00 0.00 35.9 0.00100 0.00666 0.00263 0.00733 0.00535 0.00268 0.00159 0.00102 0.07028 0.00137 0.00105 0.00369 -0.00203 -0.00019 0.00202 0.00225 0.00111 0.00640 0.00225 0.07470 0.00394 -0.00525 -0.02871 -0.00001 0.00080


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.47 0.00 0.00 0.00 0.00 0.00 66 0.00151 0.00818 0.00265 0.02535 0.01069 0.00276 0.00259 0.00176 0.03275 0.00234 -0.00022 0.00995 -0.00262 -0.00179 0.00387 0.00643 0.00196 0.01175 0.00643 0.06832 0.01063 -0.01207 0.03127 -0.00165 0.00105


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 H009-Outlet2


ABBOTT 5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.47 0.00 0.00 0.00 0.00 0.00 39 0.00151 0.00818 0.00265 0.02535 0.01069 0.00276 0.00259 0.00176 0.03275 0.00234 -0.00022 0.00995 -0.00262 -0.00179 0.00387 0.00643 0.00196 0.01175 0.00643 0.06832 0.01063 -0.01207 -0.15304 -0.00165 0.00105


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.81 0.00 0.00 0.00 0.00 0.00 55.3 0.00290 0.01945 0.00902 -0.01323 0.00825 0.00905 0.00385 0.00258 0.06205 0.00324 0.00619 -0.00028 -0.00421 0.00307 0.00363 0.00010 0.00264 0.01106 0.00010 0.12848 -0.00047 -0.00293 -0.05605 0.00316 0.00279


680297 LELAND      69.0 680301 T 
FC        69.0  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00 0.00 0.00 0.00 0.00 8.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -30.2 -0.00351 0.02512 -0.00385 0.00304 0.00114 -0.19050 -0.00801 -0.00272 0.00883 -0.00441 0.00806 0.00041 0.00158 0.00316 -0.00486 0.00011 -0.00283 0.00072 0.00011 0.00642 0.00058 0.00434 0.00418 0.00386 -0.00309


680297 LELAND      69.0 680301 T 
FC        69.0  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B 0.00 0.00 14.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -44.5 -0.00442 0.02954 -0.07273 0.00343 0.00104 -0.03380 -0.01023 -0.00344 0.01017 -0.00561 0.01153 0.00023 0.00192 0.00500 -0.00629 -0.00010 -0.00359 0.00042 -0.00010 0.00741 0.00043 0.00554 0.00489 0.00508 -0.00384


680297 LELAND      69.0 680301 T 
FC        69.0  1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B 0.00 0.00 14.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -43.6 -0.00446 0.03056 -0.07281 0.00354 0.00113 -0.03498 -0.01026 -0.00347 0.01046 -0.00563 0.01079 0.00029 0.00193 0.00509 -0.00629 -0.00005 -0.00361 0.00054 -0.00005 0.00761 0.00049 0.00548 0.00499 0.00489 -0.00389
680297 LELAND      69.0 680301 T 
FC        69.0  1


10335 G681_SUB    69.0 630120 
ALDEN J8    69.0 1


ALDEN J8    69.0 - G681_SUB    69.0 1
B 0.00 0.00 0.00 0.00 0.00 8.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -29.5 -0.00351 0.02519 -0.00376 0.00305 0.00115 -0.19044 -0.00800 -0.00272 0.00886 -0.00440 0.00815 0.00042 0.00158 0.00319 -0.00485 0.00012 -0.00282 0.00073 0.00012 0.00644 0.00059 0.00427 0.00419 0.00358 -0.00308


680297 LELAND      69.0 680301 T 
FC        69.0  1


630120 ALDEN J8    69.0 630121 
ALEAWST8    69.0 1


ALDEN J8    69.0 - ALEAWST8    69.0 1
B 0.00 0.00 0.00 0.00 0.00 8.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -29.3 -0.00351 0.02519 -0.00376 0.00305 0.00115 -0.19044 -0.00800 -0.00272 0.00886 -0.00440 0.00815 0.00042 0.00158 0.00319 -0.00485 0.00012 -0.00282 0.00073 0.00012 0.00644 0.00059 0.00427 0.00419 0.00358 -0.00308


680297 LELAND      69.0 680301 T 
FC        69.0  1 G681-Outlet1


G681_SUB    69.0 - ALDEN J8    69.0 1
B 0.00 0.00 0.00 0.00 0.00 8.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -29.5 -0.00351 0.02519 -0.00376 0.00305 0.00115 -0.19044 -0.00800 -0.00272 0.00886 -0.00440 0.00815 0.00042 0.00158 0.00319 -0.00485 0.00012 -0.00282 0.00073 0.00012 0.00644 0.00059 0.00427 0.00419 0.00358 -0.00308


681523 GENOA  5     161 681528 
HARMONY5     161  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -216.4 -0.00347 -0.03584 -0.03611 -0.00736 -0.00684 -0.03189 -0.00637 -0.00264 -0.01533 -0.00465 -0.06119 -0.00523 0.00096 -0.01987 -0.00542 -0.00411 -0.00293 -0.00828 -0.00411 -0.01187 -0.00541 -0.01895 -0.00826 -0.07029 -0.00303
681532 WABACO 5     161 681537 
ROCHSTR5     161  1 **      Base Case      ** Base Case A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -220.9 -0.00888 -0.03184 -0.03678 -0.01128 -0.01122 -0.03416 -0.01548 -0.00540 -0.01635 -0.01218 -0.04766 -0.00997 -0.00393 -0.05780 -0.01195 -0.00895 -0.00635 -0.01259 -0.00895 -0.01402 -0.01010 -0.00169 -0.01190 0.19384 -0.00790
603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1 **      Base Case      ** Base Case A 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.5 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019
603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


603030 MINVALY7     115 603177 
MAYNARD7     115 1


MINVALY7     115 - MAYNARD7     115 1
B 7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.5 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC 
13.2 2 WND4FA-SB-C1


FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 149 -0.02816 -0.00179 -0.00250 0.00033 0.00095 -0.00249 -0.00255 0.03144 -0.00044 -0.00245 -0.00282 0.00118 -0.00022 -0.00338 0.00155 0.00147 0.04595 0.00083 0.00147 -0.00026 0.00111 -0.00170 -0.00023 -0.00329 -0.01237


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC 
13.2 2 C2.FAR-582F


MOORHED4     230 - MORRIS 4     230 1
MOORHED4     230 - MOORHED7     115 1
MOORHED4     230 - MOORHED7     115 2
FARGO  4     230 - MOORHED4     230 1
FARGO  4     230 - JAMESTN4     230 2
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1


C_MAPP 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 140.6 -0.00398 -0.00073 -0.00119 0.00110 0.00181 -0.00109 -0.00039 0.01899 0.00045 0.00194 -0.00179 0.00196 0.00039 -0.00234 0.00342 0.00213 0.03231 0.00182 0.00213 0.00057 0.00189 -0.00092 0.00055 -0.00250 -0.00537
630104 WALTERS8    69.0 630120 
ALDEN J8    69.0  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B 0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -42.7 0.00000 0.00000 0.00000 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631037 MPWSPLIT     161 631108 
DENMARK5     161  1


631037 MPWSPLIT     161 631114 
NEWPORT5     161 1


MPWSPLIT     161 - NEWPORT5     161 1
B 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 195.1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000







Table I-2: Distribution Factor and MW Contribution on Constraints for Voltage Support NU Cost Allocation in 2015


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


Mitchell Co. - Hazleton 345 kV Hazleton_161 KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 27.62 32.44 0.00 0.00 6.87 21.28 9.60 0.00 20.52 10.70 0.00 0.00 39.03 14.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.76 992.1 0.11387 0.10384 0.16138 -0.04719 -0.00528 0.15616 0.10639 0.09699 -0.02948 0.10210 0.21407 -0.01424 -0.07755 0.26021 0.07140 -0.01657 0.09417 0.01195 -0.01657 -0.04866 -0.01602 -0.11824 -0.08078 0.13162 0.12382


Hazleton - Salem 345 kV Hazleton_161 KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 21.44 15.70 6.96 9.35 3.38 10.58 4.58 7.23 10.12 4.44 0.00 0.00 13.88 8.93 2.65 0.00 0.00 2.40 8.93 1.66 4.12 9.48 0.00 5.09 588.1 0.05162 0.08061 0.07812 0.04643 0.03739 0.07671 0.05288 0.04622 0.07298 0.05037 0.08874 0.03240 -0.02235 0.09255 0.04466 0.02614 0.04602 0.04348 0.02614 0.06440 0.03322 0.11433 0.06319 0.06089 0.05360


Hazleton - Arnold 345 kV Hazleton_161 KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 24.82 21.04 0.00 0.00 4.50 11.85 5.27 3.83 11.23 6.64 0.00 0.00 21.15 7.34 0.00 0.00 0.00 0.00 0.00 0.00 6.52 0.00 0.00 6.63 371.9 0.06357 0.09331 0.10469 -0.03170 -0.00913 0.10226 0.05923 0.05326 0.03868 0.05588 0.13272 -0.02150 -0.06861 0.14100 0.03672 -0.02727 0.05125 0.00785 -0.02727 -0.00004 -0.02234 0.18120 -0.03785 0.10586 0.06983


Hazleton - Salem 345 kV Salem_161 KING-ECL-ARP B
150 (3*50) Mvar shunt capacitor at 
Salem 161 kV _631057 0.00 21.44 15.70 6.96 9.35 3.38 10.58 4.58 7.23 10.12 4.44 0.00 0.00 13.88 8.93 2.65 0.00 0.00 2.40 8.93 1.66 4.12 9.48 0.00 5.09 588.1 0.05162 0.08061 0.07812 0.04643 0.03739 0.07671 0.05288 0.04622 0.07298 0.05037 0.08874 0.03240 -0.02235 0.09255 0.04466 0.02614 0.04602 0.04348 0.02614 0.06440 0.03322 0.11433 0.06319 0.06089 0.05360


Salem - Rock Crk 345 kV Salem_161 KING-ECL-ARP B
150 (3*50) Mvar shunt capacitor at 
Salem 161 kV _631057 0.00 22.84 16.75 7.50 9.45 3.62 11.40 5.01 7.64 10.95 4.78 0.00 0.00 14.03 9.49 2.53 0.00 0.00 2.30 9.65 1.67 5.32 10.53 0.00 5.60 348.6 0.05650 0.08586 0.08335 0.05000 0.03778 0.08220 0.05702 0.05062 0.07715 0.05447 0.09554 0.03249 -0.02744 0.09356 0.04746 0.02503 0.05020 0.04499 0.02503 0.06964 0.03342 0.14769 0.07022 0.08380 0.05896


Pleasant Valley - Adams 345 kV Adams_161 KING-ECL-ARP B
200 (4*50) Mvar shunt capacitor at 
Adams 161 kV _631046 0.00 0.00 1.83 0.00 0.00 0.00 21.41 10.58 0.00 21.95 0.00 0.00 0.00 46.28 14.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.97 530.1 0.12441 -0.05083 0.00910 -0.05000 -0.01160 0.01768 0.10707 0.10689 -0.06378 0.10918 -0.12344 -0.01399 -0.06138 0.30852 0.07251 -0.01341 0.10349 -0.00017 -0.01341 -0.06684 -0.01614 -0.12640 -0.07990 0.05397 0.13655


Adams - Mitchell Co. 345 kV Adams_161 KING-ECL-ARP B
200 (4*50) Mvar shunt capacitor at 
Adams 161 kV _631046 0.00 29.16 33.60 0.00 0.00 7.13 22.43 10.18 0.00 21.68 10.99 0.00 0.00 39.90 15.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.31 749.7 0.11965 0.10963 0.16716 -0.04141 0.00051 0.16194 0.11217 0.10278 -0.02369 0.10788 0.21985 -0.00846 -0.07176 0.26599 0.07719 -0.01078 0.09995 0.01774 -0.01078 -0.04288 -0.01024 -0.11246 -0.07500 0.13741 0.12960


Forbes - Arrowhead 230 kV Arrowhead_230 KING-ECL-ARP B
120 (3*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 1.93 1.91 0.00 1.64 0.00 3.14 3.33 0.00 3.52 0.00 0.00 0.00 1.47 2.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.89 339.4 0.02032 0.00727 0.00950 0.00429 0.00655 0.00976 0.01569 0.03366 0.00505 0.01749 0.00746 0.00596 -0.00202 0.00983 0.01430 0.00542 0.02705 0.00793 0.00542 0.00426 0.00588 0.00119 0.00319 0.00161 0.01994


98L TAP - Arrowhead 230 kV Arrowhead_230 KING-ECL-ARP B
120 (3*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 0.00 0.00 0.00 0.00 0.00 1.68 3.15 0.00 2.58 0.00 0.00 0.00 0.00 2.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.86 202.0 0.02269 0.00124 0.00263 0.00041 0.00263 0.00280 0.00841 0.03183 0.00050 0.01286 0.00048 0.00227 -0.00473 0.00165 0.01015 0.00193 0.03040 0.00371 0.00193 0.00001 0.00216 -0.00333 -0.00080 -0.00422 0.01953


Arrowhead - Arrowhead PST 230 kV Arrowhead_230 KING-ECL-ARP B
120 (3*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 5.20 5.27 1.58 4.28 1.19 8.93 7.58 1.27 10.20 1.01 0.00 0.00 4.05 8.07 1.38 0.00 0.00 1.25 1.46 0.00 0.00 1.10 0.00 6.52 925.6 0.06628 0.01955 0.02621 0.01051 0.01711 0.02695 0.04466 0.07655 0.01287 0.05077 0.02021 0.01531 -0.00814 0.02703 0.04036 0.01360 0.07128 0.02123 0.01360 0.01052 0.01507 0.00186 0.00735 0.00324 0.06864


Arrowhead - Bear Crk 230 kV Arrowhead_230 KING-ECL-ARP B
120 (3*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 3.15 2.84 1.10 2.09 0.00 3.57 0.00 0.00 3.16 0.00 0.00 0.00 2.40 2.52 0.00 0.00 0.00 0.00 1.09 0.00 0.00 1.06 0.00 1.94 -6.2 -0.01362 -0.01184 -0.01412 -0.00732 -0.00836 -0.01435 -0.01787 0.00162 -0.00868 -0.01570 -0.01326 -0.00772 -0.00280 -0.01597 -0.01262 -0.00710 -0.00180 -0.00946 -0.00710 -0.00789 -0.00773 -0.00709 -0.00704 -0.00840 -0.02037


Arrowhead - Stone Lake 345 kV Stone Lake_345 KING-ECL-ARP B
75 (1*75) Mvar shunt capacitor at 
Stone Lake 345 kV_699450 0.00 5.20 5.27 1.58 4.28 1.19 8.93 7.58 1.27 10.20 1.01 0.00 0.00 4.05 8.07 1.38 0.00 0.00 1.25 1.46 0.00 0.00 1.10 0.00 6.52 923.5 0.06628 0.01955 0.02621 0.01051 0.01711 0.02695 0.04466 0.07655 0.01287 0.05077 0.02021 0.01531 -0.00814 0.02703 0.04036 0.01360 0.07128 0.02123 0.01360 0.01052 0.01507 0.00186 0.00735 0.00324 0.06864


Stone Lake - Gardner Park 345 kV Stone Lake_345 KING-ECL-ARP B
75 (1*75) Mvar shunt capacitor at 
Stone Lake 345 kV_699450 0.00 9.48 8.97 2.69 6.30 2.00 12.14 8.22 2.28 13.07 2.04 0.00 0.00 7.26 10.46 2.02 0.00 0.00 1.84 2.69 1.12 0.00 2.25 0.00 7.88 862.1 0.07879 0.03563 0.04464 0.01795 0.02520 0.04554 0.06068 0.08307 0.02306 0.06503 0.04087 0.02252 -0.00721 0.04838 0.05229 0.01996 0.07870 0.03060 0.01996 0.01940 0.02234 0.01454 0.01501 0.04625 0.08297


Oak Grove - Sub 39 345 kV Sub 39_161 KING-ECL-ARP B
50 (1*50) Mvar shunt capacitor at 
Sub 39 161 kV_636601 0.00 4.89 2.76 6.41 9.77 0.00 3.36 1.39 3.08 3.32 0.00 0.00 14.09 1.30 4.39 4.26 0.00 0.00 3.87 5.07 2.08 0.00 6.11 0.00 1.10 360.3 0.01324 0.01839 0.01373 0.04275 0.03907 0.01373 0.01682 0.01399 0.03115 0.01650 0.00968 0.04098 0.07044 0.00866 0.02197 0.04206 0.01504 0.03369 0.04206 0.03656 0.04157 0.00902 0.04076 0.00132 0.01154


Sub 39 - MEC Cordova 345 kV Sub 39_161 KING-ECL-ARP B
50 (1*50) Mvar shunt capacitor at 
Sub 39 161 kV_636601 0.00 5.72 3.24 7.26 10.78 0.00 3.78 1.54 3.54 3.71 0.00 0.00 22.73 1.58 4.87 4.66 0.00 0.00 4.23 5.83 2.30 0.00 7.08 0.00 1.24 228.0 0.01490 0.02149 0.01613 0.04839 0.04311 0.01611 0.01888 0.01559 0.03580 0.01847 0.01191 0.04527 0.11363 0.01056 0.02437 0.04600 0.01674 0.03742 0.04600 0.04208 0.04595 0.01311 0.04718 0.00268 0.01307


King - Eau Claire 345 kV Eau Claire_161 Stone Lk-Gardner Park B
89 (1*89) Mvar shunt capacitor at 
Eau Claire 161 kV_602021 0.00 8.89 9.06 3.01 7.63 2.04 16.05 9.23 2.32 17.01 1.64 0.00 0.00 7.18 13.35 2.51 0.00 0.00 2.29 2.75 1.36 0.00 2.25 0.00 10.37 1201.0 0.09899 0.03343 0.04506 0.02005 0.03051 0.04644 0.08026 0.09322 0.02343 0.08462 0.03287 0.02759 -0.00809 0.04785 0.06674 0.02484 0.09004 0.03710 0.02484 0.01986 0.02724 0.00207 0.01500 -0.02337 0.10916


Eau Claire - Arpin 345 kV Eau Claire_161 Stone Lk-Gardner Park B
89 (1*89) Mvar shunt capacitor at 
Eau Claire 161 kV_602021 0.00 16.03 14.84 4.56 9.98 3.30 18.49 10.15 3.88 19.09 3.54 0.00 0.00 12.24 15.35 3.22 0.00 0.00 2.92 4.64 1.78 1.09 4.04 0.00 11.05 1127.1 0.10804 0.06026 0.07384 0.03037 0.03991 0.07511 0.09247 0.10256 0.03922 0.09498 0.07077 0.03575 -0.00653 0.08163 0.07677 0.03178 0.09930 0.04779 0.03178 0.03351 0.03558 0.03026 0.02695 0.09225 0.11634


Law Creek - St. Croix 161 kV St. Croix_161 Arrow Head-Stone Lk B
20 (1*20) Mvar shunt capacitor at 
St. Croix 161 kV_605394 0.00 0.00 0.00 0.00 0.00 0.00 2.21 2.05 0.00 2.61 0.00 0.00 0.00 0.00 2.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.75 254.4 0.01713 0.00187 0.00342 0.00183 0.00379 0.00364 0.01106 0.02069 0.00168 0.01297 0.00040 0.00347 -0.00205 0.00281 0.01012 0.00318 0.01865 0.00474 0.00318 0.00134 0.00338 -0.00302 0.00072 -0.01656 0.01842


St. Croix - Pop Lake 161 kV St. Croix_161 Arrow Head-Stone Lk B
20 (1*20) Mvar shunt capacitor at 
St. Croix 161 kV_605394 0.00 0.00 0.00 0.00 0.00 0.00 2.13 2.01 0.00 2.52 0.00 0.00 0.00 0.00 1.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.71 266.1 0.01670 0.00144 0.00299 0.00140 0.00336 0.00321 0.01063 0.02026 0.00125 0.01254 -0.00003 0.00304 -0.00248 0.00238 0.00969 0.00275 0.01822 0.00431 0.00275 0.00091 0.00295 -0.00345 0.00029 -0.01699 0.01799


Franklin - Butler 161 kV Butler_161 Mitchell Co.-Hazleton B
25 (1*25) Mvar shunt capacitor at 
Butler 161 kV_636240 0.00 9.96 3.78 4.68 9.16 0.00 2.76 1.00 20.49 2.50 0.00 0.00 0.00 1.38 3.11 1.47 0.00 0.00 1.33 14.40 1.07 0.00 0.00 0.00 0.00 342.1 0.01046 0.03743 0.01882 0.03117 0.03664 0.01877 0.01378 0.01011 0.20695 0.01246 0.01111 0.02036 -0.01266 0.00921 0.01555 0.01449 0.01058 0.04244 0.01449 0.10393 0.02133 -0.05676 0.00574 -0.00089 0.00955


Butler - Union Tap 161 kV Butler_161 Mitchell Co.-Hazleton B
25 (1*25) Mvar shunt capacitor at 
Butler 161 kV_636240 0.00 9.96 3.78 4.68 9.16 0.00 2.76 1.00 20.49 2.50 0.00 0.00 0.00 1.38 3.11 1.47 0.00 0.00 1.33 14.40 1.07 0.00 0.00 0.00 0.00 338.0 0.01046 0.03743 0.01882 0.03117 0.03664 0.01877 0.01378 0.01011 0.20695 0.01246 0.01111 0.02036 -0.01266 0.00921 0.01555 0.01449 0.01058 0.04244 0.01449 0.10393 0.02133 -0.05676 0.00574 -0.00089 0.00955


Emery - Floyd 161 kV Floyd_161 Mitchell Co.-Hazleton B
12.5 (1*12.5) Mvar shunt capacitor 
at Floyd 161 kV_636300 0.00 32.42 11.25 0.00 1.94 2.44 3.72 1.36 0.00 3.20 2.01 0.00 0.00 4.42 2.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.56 268.0 0.01595 0.12187 0.05597 -0.00970 0.00776 0.05548 0.01859 0.01371 0.00523 0.01593 0.04021 0.00108 -0.01385 0.02949 0.01425 0.00016 0.01363 0.01503 0.00016 -0.01224 0.00081 -0.03699 -0.02745 0.01148 0.01640


Floyd - Bremer Co. 161 kV Floyd_161 Mitchell Co.-Hazleton B
12.5 (1*12.5) Mvar shunt capacitor 
at Floyd 161 kV_636300 0.00 23.76 8.89 0.00 1.58 1.93 3.04 1.12 0.00 2.64 1.76 0.00 0.00 3.77 2.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.31 229.7 0.01328 0.08931 0.04421 -0.00605 0.00631 0.04395 0.01521 0.01136 0.00685 0.01314 0.03526 0.00090 -0.01295 0.02515 0.01152 -0.00025 0.01126 0.01214 -0.00025 -0.00146 0.00075 -0.03237 -0.02109 0.01587 0.01374


Union Tap - Black Hawk 161 kV Blackhawk_69 Mitchell Co.-Hazleton B
10 (1*10) Mvar shunt capacitor at 
Blackhawk 69 kV_636201 0.00 4.12 1.51 3.48 5.41 0.00 1.39 0.00 11.69 1.27 0.00 0.00 0.00 0.00 1.69 0.00 0.00 0.00 0.00 8.87 0.00 0.00 2.58 0.00 0.00 141.6 0.00504 0.01549 0.00750 0.02318 0.02162 0.00749 0.00693 0.00505 0.11806 0.00632 0.00326 0.01324 -0.00621 0.00306 0.00844 0.00943 0.00535 0.02446 0.00943 0.06400 0.01393 -0.03701 0.01723 -0.00281 0.00441


Blackhawk - Bremer Co. 161 kV Blackhawk_69 Mitchell Co.-Hazleton B
10 (1*10) Mvar shunt capacitor at 
Blackhawk 69 kV_636201 0.00 23.34 9.63 0.00 1.63 2.10 3.47 1.32 0.00 3.05 2.13 0.00 0.00 4.48 2.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.54 229.7 0.01556 0.08776 0.04791 -0.00577 0.00652 0.04779 0.01735 0.01331 0.00754 0.01518 0.04269 0.00087 -0.01514 0.02986 0.01296 -0.00056 0.01316 0.01269 -0.00056 0.00325 0.00073 -0.03557 -0.02259 0.02608 0.01622


Blackhawk - Hazleton 161 kV Blackhawk_69 Mitchell Co.-Hazleton B
10 (1*10) Mvar shunt capacitor at 
Blackhawk 69 kV_636201 0.00 18.54 7.38 5.64 6.96 1.61 3.59 1.34 10.86 3.23 1.43 0.00 0.00 3.09 3.48 1.28 0.00 0.00 1.16 10.79 1.01 0.00 8.01 0.00 1.36 202.3 0.01469 0.06969 0.03673 0.03762 0.02785 0.03669 0.01797 0.01349 0.10974 0.01605 0.02864 0.01925 -0.01481 0.02060 0.01741 0.01266 0.01379 0.03398 0.01266 0.07788 0.02025 -0.08419 0.05343 0.01111 0.01427


Blackhawk - Mid Port 161 kV Blackhawk_69 Mitchell Co.-Hazleton B
10 (1*10) Mvar shunt capacitor at 
Blackhawk 69 kV_636201 0.00 5.47 2.32 0.00 0.00 0.00 0.00 0.00 1.22 0.00 0.00 0.00 0.00 1.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 86.3 0.00380 0.02055 0.01153 -0.00937 0.00119 0.01149 0.00413 0.00318 0.01236 0.00359 0.01064 -0.00203 -0.00417 0.00755 0.00284 -0.00158 0.00311 0.00298 -0.00158 -0.00249 -0.00224 0.00289 -0.02950 0.00732 0.00403


Blackhawk - DRFNDRY 161 kV Blackhawk_69 Mitchell Co.-Hazleton B
10 (1*10) Mvar shunt capacitor at 
Blackhawk 69 kV_636201 0.00 4.92 2.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 79.4 0.00329 0.01848 0.01042 -0.01021 -0.00004 0.01038 0.00350 0.00271 0.00560 0.00303 0.00980 -0.00266 -0.00358 0.00692 0.00221 -0.00201 0.00263 0.00150 -0.00201 -0.00585 -0.00290 0.00495 -0.02914 0.00700 0.00355


Stability Briggs Road SW-Stability (4*80) 0.00 13.40 13.43 3.04 7.29 2.97 15.50 6.64 2.74 15.18 3.03 0.00 0.00 16.13 12.02 2.25 0.00 0.00 2.05 3.13 1.27 0.00 2.48 0.00 7.93 0.00000 -0.05038 -0.06684 -0.02027 -0.02914 -0.06750 -0.07749 -0.06703 -0.02772 -0.07551 -0.06051 0.00000 0.00000 -0.10752 -0.06011 -0.02225 0.00000 0.00000 -0.02225 -0.02258 -0.02532 0.00000 -0.01651 0.00000 -0.08352


FlowMitigationMonitored Element Location Contingency Type
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I.2  Cost Allocation Details 


Table I-3: Network Upgrades Cost Allocation in 2015 







Table I-3: Network Upgrades Cost Allocation in 2015
Monitored Element Cost J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058


 10335 G681_SUB    69.0 630120 ALDEN J8    
69.0  1 $1,050,000 $0 $0 $0 $0 $0 $1,050,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
 10335 G681_SUB    69.0 630121 ALEAWST8    
69.0  1 $2,000,000 $0 $0 $543,424 $0 $0 $1,456,576 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
347000 4E.QUINCY    138 347193 4HAMLTNAM    
138  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
347193 4HAMLTNAM    138 347195 2HAMLTNAM   
69.0  1 $7,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $7,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
601002 ADAMS  3     345 631046 ADAMS  5     
161 605739 ADAMS1 9    13.8 9 $3,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
605071 FARM TP8    69.0 619442 GRE-
MUNSNTP869.0  1 $400,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $400,000
605119 PAYNES 8    69.0 619440 GRE-
ROSCOTP869.0  1 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $750,000
613210 OWATANA1    69.0 630116 PRAT T 8    
69.0  1 $2,125,000 $0 $0 $1,505,246 $0 $0 $619,754 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
619440 GRE-ROSCOTP869.0 619442 GRE-
MUNSNTP869.0  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $200,000
629990 ELLENDALE5  69.0 630131 STELCTR8    
69.0  1 $800,000 $0 $0 $566,681 $0 $0 $233,319 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630009 ANITA  8    69.0 630396 CASEY R     
69.0  1 $4,050,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,572,945 $0 $0 $0 $0 $0 $0 $0 $0 $2,477,055 $0 $0 $0 $0
630013 VIELE  8    69.0 630668 CRYTCHJ8    
69.0  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630013 VIELE  8    69.0 631084 VIELE  5     
161  1 $3,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630019 LIBERTY8    69.0 630321 LIBERTP8    
69.0  1 $25,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $25,000 $0 $0 $0
630024 DUNDEE 8    69.0 630304 MASONVL8    
69.0  1 $25,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $25,000 $0 $0 $0
630027 TRAER  8    69.0 656299 TRAERTAP8   
69.0  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $56,190 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $143,810 $0 $0 $0 $0 $0
630052 NEWPORT8    69.0 630554 MEDIAPLS    
69.0  1 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630052 NEWPORT8    69.0 630558 WAPELLO     
69.0  1 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630052 NEWPORT8    69.0 631114 NEWPORT5     
161  1 $1,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630116 PRAT T 8    69.0 630131 STELCTR8    
69.0  1 $3,500,000 $0 $0 $2,479,229 $0 $0 $1,020,771 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630139 ADAMS  8    69.0 680379 MCNEIL_W    
69.0  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630341 IAFINDP8    69.0 631029 IAFINDP5     
161  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
630396 CASEY R     69.0 630831 MENLOTP8    
69.0  1 $1,200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $466,058 $0 $0 $0 $0 $0 $0 $0 $0 $733,942 $0 $0 $0 $0
631004 M-TOWN 7     115 631081 M-TOWN 5     
161  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $200,000 $0 $0
631007 GR JCT7      115 631074 GR JCT 5     
161  1 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $208,750 $0 $0 $0 $0 $0 $0 $0 $0 $541,250 $0 $0 $0 $0
631008 WELSBRG5     161 656301 WELSBRG G   
69.0  1 $3,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,000,000 $0 $0 $0 $0 $0
631037 MPWSPLIT     161 631114 NEWPORT5     
161  1 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
631045 WNBAGOS5     161 631180 FREEBORN5    
161  1 $35,000,000 $0 $0 $35,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
631071 SCRANTN5     161 631072 GU CTR 5     
161  1 $30,000 $0 $0 $0 $5,744 $0 $0 $0 $0 $0 $0 $0 $8,300 $0 $0 $0 $0 $0 $0 $0 $0 $15,956 $0 $0 $0 $0
631071 SCRANTN5     161 631074 GR JCT 5     
161  1 $250,000 $0 $0 $0 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
631077 PERRY  5     161 631196 KARMA 5      
161  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $57,088 $0 $0 $0 $0 $0 $0 $0 $0 $142,912 $0 $0 $0 $0
631077 PERRY  5     161 635607 BITRSWT5     
161  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $57,088 $0 $0 $0 $0 $0 $0 $0 $0 $142,912 $0 $0 $0 $0
631079 BNE JCT5     161 636020 FT.DODG5     
161  1 $350,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $350,000 $0 $0 $0 $0 $0 $0 $0
631083 TRAER  5     161 631086 DYSART 5     
161  1 $100,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $100,000 $0 $0
631084 VIELE  5     161 631108 DENMARK5     
161  1 $13,100,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $13,100,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
631100 LIBERTY5     161 631101 DUNDEE 5     
161  1 $250,000 $0 $83,546 $0 $0 $0 $0 $0 $0 $37,039 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $47,686 $0 $27,334 $54,394 $0 $0
631123 ADAMS_S5     161 681527 BVR CRK5     
161  1 $6,321,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $6,321,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
631127 HAYWD#15     161 631180 FREEBORN5    
161  1 $11,400,000 $0 $0 $10,640,069 $0 $0 $759,931 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
635000 CBLUFFS3     345 645456 S3456  3     
345  1 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $392,857 $0 $0 $357,143 $0 $0 $0 $0 $0 $0
635200 RAUN   3     345 645451 S3451  3     
345  1 $5,000,000 $0 $0 $0 $0 $5,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
635680 BONDRNT3     345 635730 MNTZUMA3     
345  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
636225 UNIONTP5     161 636240 BUTLER 5     
161  1 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $248,887 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $251,113 $0 $0 $0 $0 $0
636230 FRANKLN5     161 636240 BUTLER 5     
161  1 $450,000 $0 $0 $0 $0 $0 $0 $0 $0 $223,998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $226,002 $0 $0 $0 $0 $0
652506 FTTHOMP3     345 652507 FTTHOMP4     
230 652273 FTTHMP19    13.8 1 $5,975,000 $0 $0 $0 $0 $0 $0 $0 $1,991,649 $0 $2,798,068 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,185,283
652506 FTTHOMP3     345 652507 FTTHOMP4     
230 652274 FTTHMP29    13.8 1 $5,975,000 $0 $0 $0 $0 $0 $0 $0 $1,991,541 $0 $2,798,121 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,185,338
652564 SIOUXCY3     345 652565 SIOUXCY4     
230 652304 SIOUXC19    13.8 1 $5,975,000 $0 $0 $0 $0 $0 $0 $5,975,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
652564 SIOUXCY3     345 652565 SIOUXCY4     
230 652305 SIOUXC29    13.8 1 $5,975,000 $0 $0 $0 $0 $0 $0 $5,975,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
656281 DINSDALE8   69.0 656299 TRAERTAP8   
69.0  1 $2,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $702,373 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,797,627 $0 $0 $0 $0 $0
680297 LELAND      69.0 680301 T FC        
69.0  1 $1,122,000 $0 $0 $713,403 $0 $0 $408,597 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
681523 GENOA  5     161 681528 HARMONY5     
161  1 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
681532 WABACO 5     161 681537 ROCHSTR5     
161  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0







Table I-3: Network Upgrades Cost Allocation in 2015
Monitored Element Cost J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058


603185 FIBROMN7     115 615365 GRE-BENSON 7 
115  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
652435 FARGO  4     230 652436 FARGO  7     
115 652434 FARGOSVC    13.2 2 $4,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $4,500,000 $0 $0 $0 $0 $0 $0 $0 $0
630104 WALTERS8    69.0 630120 ALDEN J8    
69.0  1 $3,050,000 $0 $0 $0 $0 $0 $3,050,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
631037 MPWSPLIT     161 631108 DENMARK5     
161  1 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
300 (6*50) Mvar shunt capacitor at Hazleton 
161 kV _631051 $4,431,000 $0 $490,965 $576,568 $123,793 $166,150 $122,131 $378,212 $170,674 $128,423 $364,776 $190,252 $0 $0 $693,777 $253,824 $47,021 $0 $0 $42,746 $158,655 $29,524 $115,948 $168,478 $0 $209,083
150 (3*50) Mvar shunt capacitor at Salem 
161 kV _631057 $2,215,500 $0 $313,730 $230,136 $103,025 $129,743 $49,683 $156,654 $68,840 $104,919 $150,396 $65,620 $0 $0 $192,781 $130,389 $36,339 $0 $0 $33,035 $132,588 $22,954 $73,036 $144,689 $0 $76,942
200 (4*50) Mvar shunt capacitor at Adams 
161 kV _631046 $2,954,000 $0 $409,177 $471,443 $0 $0 $99,979 $314,780 $148,482 $0 $307,921 $154,240 $0 $0 $649,344 $216,616 $0 $0 $0 $0 $0 $0 $0 $0 $0 $182,019
120 (3*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 $2,012,400 $0 $148,771 $150,714 $45,101 $122,371 $33,924 $255,528 $216,806 $36,451 $291,940 $28,909 $0 $0 $115,992 $230,925 $39,374 $0 $0 $35,795 $41,713 $0 $0 $31,541 $0 $186,548
75 (1*75) Mvar shunt capacitor at Stone 
Lake 345 kV_699450 $2,157,750 $0 $199,098 $188,490 $56,562 $132,346 $42,093 $254,944 $172,762 $47,958 $274,586 $42,928 $0 $0 $152,449 $219,694 $42,434 $0 $0 $38,576 $56,485 $23,465 $0 $47,298 $0 $165,582
50 (1*50) Mvar shunt capacitor at Sub 39 
161 kV_636601 $738,500 $0 $44,867 $25,447 $56,971 $84,591 $0 $29,637 $12,114 $27,818 $29,139 $0 $0 $178,373 $12,433 $38,255 $36,538 $0 $0 $33,216 $45,777 $18,033 $0 $55,546 $0 $9,746
89 (1*89) Mvar shunt capacitor at Eau 
Claire 161 kV_602021 $1,002,530 $0 $100,301 $92,872 $28,506 $62,433 $20,680 $115,725 $63,534 $24,296 $119,460 $22,142 $0 $0 $76,619 $96,076 $20,125 $0 $0 $18,295 $29,063 $11,132 $6,817 $25,296 $0 $69,159
20 (1*20) Mvar shunt capacitor at St. Croix 
161 kV_605394 $535,400 $0 $0 $0 $0 $0 $0 $111,294 $103,059 $0 $131,167 $0 $0 $0 $0 $101,835 $0 $0 $0 $0 $0 $0 $0 $0 $0 $88,044
25 (1*25) Mvar shunt capacitor at Butler 
161 kV_636240 $569,250 $0 $73,524 $27,935 $34,527 $67,643 $0 $20,352 $7,391 $151,296 $18,494 $0 $0 $0 $10,202 $22,966 $10,829 $0 $0 $9,844 $106,373 $7,876 $0 $0 $0 $0
12.5 (1*12.5) Mvar shunt capacitor at Floyd 
161 kV_636300 $484,625 $0 $233,896 $81,170 $0 $13,997 $17,613 $26,826 $9,793 $0 $23,102 $14,506 $0 $0 $31,916 $20,563 $0 $0 $0 $0 $0 $0 $0 $0 $0 $11,241
10 (1*10) Mvar shunt capacitor at Blackhawk 
69 kV_636201 $167,700 $0 $38,596 $15,922 $9,330 $11,512 $3,477 $5,942 $2,208 $19,324 $5,334 $3,529 $0 $0 $7,405 $5,757 $2,118 $0 $0 $1,926 $17,847 $1,674 $0 $13,251 $0 $2,548
Briggs Road SW-Stability (4*80) $3,766,400 $0 $386,868 $387,842 $87,774 $210,306 $85,739 $447,403 $191,570 $79,223 $438,151 $87,341 $0 $0 $465,590 $347,056 $65,003 $0 $0 $59,094 $90,346 $36,547 $0 $71,493 $0 $229,054
270864 QUAD3-11     345 270890 H471 ;       
345  1 (L0404) $900,000 $0 $93,277 $86,645 $81,254 $116,665 $0 $72,799 $0 $51,235 $73,613 $0 $0 $113,407 $0 $0 $45,417 $0 $0 $0 $76,445 $0 $0 $89,244 $0 $0
270678 BYRON; B     345 270694 CHERR; B     
345  1 (L0621) $12,000,000 $0 $0 $2,478,107 $0 $4,540,828 $0 $0 $0 $0 $0 $0 $0 $4,981,065 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
270700 CORDO; B     345 270828 NELSO; B     
345  1 (L15503) $6,000,000 $0 $0 $0 $0 $5,097,195 $0 $0 $0 $0 $0 $0 $0 $902,805 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
270828 NELSO; B     345 270890 H471 ;       
345  1 (L15504) $8,500,000 $0 $0 $0 $0 $6,500,890 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,999,110 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total ($) $194,933,055 $0 $2,616,617 $56,261,341 $882,586 $22,256,670 $9,074,267 $14,140,095 $5,150,422 $1,939,431 $7,824,269 $10,930,468 $2,370,229 $32,525,650 $2,408,508 $1,683,958 $2,737,164 $4,500,000 $350,000 $629,670 $6,221,529 $4,205,231 $273,135 $1,001,229 $0 $4,950,586
ERIS Thermal ($) $173,898,000 $0 $176,823 $54,012,803 $336,998 $21,255,577 $8,598,949 $12,022,799 $3,983,190 $1,319,722 $5,669,803 $10,321,000 $2,370,229 $32,347,277 $0 $0 $2,437,384 $4,500,000 $350,000 $357,143 $5,542,683 $4,054,027 $77,334 $443,638 $0 $3,720,621


Thermal NU MISO ERIS Analysis) $111,798,000 $0 $83,546 $51,448,051 $5,744 $5,000,000 $8,598,949 $0 $0 $1,268,488 $0 $10,321,000 $122,476 $26,350,000 $0 $0 $392,857 $0 $350,000 $357,143 $5,466,238 $301,780 $27,334 $354,394 $0 $1,350,000
Non-MISO NU (Affected System Analysis) $62,100,000 $0 $93,277 $2,564,752 $331,254 $16,255,577 $0 $12,022,799 $3,983,190 $51,235 $5,669,803 $0 $2,247,754 $5,997,277 $0 $0 $2,044,527 $4,500,000 $0 $0 $76,445 $3,752,246 $50,000 $89,244 $0 $2,370,621


Reactive Support ($) $17,268,655 $0 $2,052,925 $1,860,695 $457,814 $790,786 $389,579 $1,669,894 $975,662 $540,485 $1,716,316 $522,127 $0 $178,373 $1,942,918 $1,336,902 $234,777 $0 $0 $213,433 $588,500 $114,657 $195,801 $486,098 $0 $1,000,912
Stability ($) $3,766,400 $0 $386,868 $387,842 $87,774 $210,306 $85,739 $447,403 $191,570 $79,223 $438,151 $87,341 $0 $0 $465,590 $347,056 $65,003 $0 $0 $59,094 $90,346 $36,547 $0 $71,493 $0 $229,054
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J 
2022 Cost Allocation Results 


J.1 Distribution Factor (DF) and MW Contribution Results for Cost 
Allocation in 2022 


Table J-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost 
Allocation in 2022 


Table J-2: Distribution Factor and MW Contribution on Constraints for Voltage Support NU Cost 
Allocation in 2022 







Table J-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2022


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J249 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 180 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


**      Base Case      ** Base Case
A


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


603030 MINVALY7     115 603177 
MAYNARD7     115 1


MINVALY7     115 - MAYNARD7     115 1
B


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


603177 MAYNARD7     115 616004 GRE-
KERKHOT7 115 1


MAYNARD7     115 - GRE-KERKHOT7 115 1
B


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


3Wnd: OPEN B$0347 230/69       1 GRE-WILLMAR869.0 - GRE-WILLMAR4 230 - GRE
WILLMR2T12.4 1


B


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


B2.GRA-WMR4 GRE-WILLMAR4 230 - GRANITF4     230 1
GRE-WILLMAR869.0 - GRE-WILLMAR4 230 - GRE
WILLMR2T12.4 1


B


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


619975 GRE-WILLMAR4 230 652550 
GRANITF4     230 1


GRE-WILLMAR4 230 - GRANITF4     230 1
B


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


603185 FIBROMN7     115 615365 
GRE-BENSON 7 115  1


B2.GRA-MHD4 MORRIS 4     230 - MORRIS 7     115 1
GRANITF4     230 - MORRIS 4     230 1
MOORHED4     230 - MORRIS 4     230 1


B


7.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 71.1 0.99981 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019 -0.00019


 10335 G681_SUB    69.0 630120 
ALDEN J8    69.0  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B


0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43.9 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 **      Base Case      ** Base Case A


0.00 0.00 0.00 0.00 0.00 31.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43.7 0.00091 -0.00437 -0.01462 0.00088 0.00307 0.72293 0.00428 0.00081 0.00000 0.00182 -0.01011 0.00182 -0.00025 -0.00662 0.00329 0.00174 0.00102 0.00288 0.00174 0.00009 0.00180 -0.00291 -0.00006 -0.00558 0.00029


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B


0.00 0.00 0.00 0.00 0.00 31.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
60.6 0.00144 -0.00684 0.03303 0.00111 0.00419 0.71794 0.00613 0.00128 -0.00028 0.00269 -0.01437 0.00248 -0.00040 -0.00924 0.00466 0.00239 0.00156 0.00393 0.00239 -0.00009 0.00245 -0.00412 -0.00022 -0.00751 0.00060


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B


0.00 0.00 0.00 0.00 0.00 30.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


59.3 0.00129 -0.00739 0.03151 0.00097 0.00386 0.69440 0.00568 0.00115 -0.00048 0.00246 -0.01099 0.00228 -0.00035 -0.00857 0.00433 0.00220 0.00141 0.00359 0.00220 -0.00022 0.00225 -0.00366 -0.00026 -0.00684 0.00050
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


631193 WINNEBAGO3   345 631197 
WINNCOWEST3  345 1


WINNEBAGO3   345 - WINNCOWEST3  345 1
B


0.00 0.00 0.00 0.00 0.00 31.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52.3 0.00231 -0.00636 -0.01267 -0.00022 0.00109 0.72488 0.00720 0.00191 -0.00159 0.00338 -0.00999 0.00115 -0.00081 -0.00612 0.00476 0.00108 0.00212 0.00190 0.00108 -0.00124 0.00107 -0.00350 -0.00112 -0.00518 0.00165


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


631197 WINNCOWEST3  345 631198 
LIMECREEK3   345 1


WINNCOWEST3  345 - LIMECREEK3   345 1
B


0.00 0.00 0.00 0.00 0.00 31.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52.1 0.00167 -0.00920 -0.01539 0.00079 0.00473 0.72219 0.00595 0.00153 -0.00148 0.00283 -0.01165 0.00249 -0.00060 -0.00741 0.00467 0.00246 0.00179 0.00394 0.00246 -0.00095 0.00244 -0.00443 -0.00083 -0.00632 0.00090


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B


0.00 0.00 0.00 0.00 0.00 31.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49.7 0.00016 -0.00408 -0.01451 0.00123 0.00372 0.72298 0.00787 0.00032 0.00035 0.00131 -0.01046 0.00229 -0.00017 -0.00727 0.00386 0.00217 0.00058 0.00357 0.00217 0.00040 0.00227 -0.00304 0.00017 -0.00620 -0.00064


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B


0.00 0.00 0.00 0.00 0.00 31.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49.6 0.00016 -0.00408 -0.01451 0.00123 0.00372 0.72298 0.00787 0.00032 0.00035 0.00131 -0.01046 0.00229 -0.00017 -0.00727 0.00386 0.00217 0.00058 0.00357 0.00217 0.00040 0.00227 -0.00304 0.00017 -0.00620 -0.00064


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B


0.00 0.00 0.00 0.00 0.00 31.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49.7 0.00016 -0.00408 -0.01451 0.00123 0.00372 0.72298 0.00787 0.00032 0.00035 0.00131 -0.01046 0.00229 -0.00017 -0.00727 0.00386 0.00217 0.00058 0.00357 0.00217 0.00040 0.00227 -0.00304 0.00017 -0.00620 -0.00064


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


680301 T FC        69.0 680305 
LINDEN      69.0 1


T FC        69.0 - LINDEN      69.0 1
B


0.00 0.00 0.00 0.00 0.00 32.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49.7 0.00129 -0.00697 -0.01478 0.00069 0.00331 0.72922 0.00519 0.00113 -0.00078 0.00231 -0.01117 0.00193 -0.00043 -0.00710 0.00389 0.00187 0.00136 0.00307 0.00187 -0.00047 0.00189 -0.00352 -0.00044 -0.00618 0.00060


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B


0.00 0.00 0.00 0.00 0.00 31.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


48.2 0.00002 -0.00389 -0.01413 0.00131 0.00385 0.72343 0.00774 0.00016 0.00047 0.00110 -0.01038 0.00236 -0.00015 -0.00728 0.00387 0.00223 0.00044 0.00369 0.00223 0.00049 0.00234 -0.00300 0.00025 -0.00622 -0.00082
 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B


0.00 0.00 0.00 0.00 0.00 31.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
47.9 0.00004 -0.00390 -0.01414 0.00130 0.00383 0.72342 0.00766 0.00018 0.00046 0.00111 -0.01037 0.00234 -0.00015 -0.00727 0.00385 0.00222 0.00046 0.00367 0.00222 0.00048 0.00233 -0.00300 0.00024 -0.00620 -0.00079


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G870-Outlet1


WNBAGOS5     161 - FREEBORN5    161 1
B


0.00 0.00 0.00 0.00 0.00 31.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
46.8 0.00144 -0.00684 -0.03612 0.00111 0.00419 0.71794 0.00613 0.00128 -0.00028 0.00269 -0.01437 0.00248 -0.00040 -0.00924 0.00466 0.00239 0.00156 0.00393 0.00239 -0.00009 0.00245 -0.00412 -0.00022 -0.00751 0.00060


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 31.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
46.2 0.00109 -0.00409 -0.01436 0.00078 0.00420 0.72319 0.00456 0.00098 0.00026 0.00203 -0.00993 0.00163 -0.00038 -0.00646 0.00352 0.00139 0.00118 0.00334 0.00139 0.00018 0.00160 -0.00283 -0.00011 -0.00544 0.00047


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 J182-Outlet2


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B


0.00 0.00 0.00 0.00 0.00 31.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
44.9 0.00091 -0.00437 -0.01462 0.00088 0.00307 0.72293 0.00428 0.00081 0.00000 0.00182 -0.01011 0.00182 -0.00025 -0.00662 0.00329 0.00174 0.00102 0.00288 0.00174 0.00009 0.00180 -0.00291 -0.00006 -0.00558 0.00029


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G681-Outlet1


ALDEN J8    69.0 - G681_SUB    69.0 1
B


0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43.9 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 J182-Outlet1


AUSTIN 5     161 - GRE-PL VLLY5 161 1
B


0.00 0.00 0.00 0.00 0.00 31.72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42.4 0.00110 -0.00538 -0.01695 0.00071 0.00284 0.72101 0.00426 0.00098 -0.00033 0.00194 -0.01162 0.00169 -0.00028 -0.00417 0.00325 0.00163 0.00116 0.00266 0.00163 -0.00016 0.00166 -0.00306 -0.00021 -0.00572 0.00054


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G735_J091-Outlet7


LIME CK5     161 - LIMECREEK3   345 1
B


0.00 0.00 0.00 0.00 0.00 31.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42.0 0.00091 -0.00798 -0.01573 0.00095 0.00336 0.72185 0.00444 0.00083 -0.00023 0.00187 -0.01114 0.00197 -0.00018 -0.00710 0.00345 0.00190 0.00104 0.00304 0.00190 -0.00002 0.00195 -0.00300 -0.00003 -0.00601 0.00025


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B


0.00 0.00 0.00 0.00 0.00 31.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


41.8 0.00096 -0.00513 -0.01570 0.00083 0.00295 0.72197 0.00423 0.00086 -0.00017 0.00184 -0.01299 0.00177 -0.00019 -0.00615 0.00324 0.00171 0.00106 0.00276 0.00171 -0.00001 0.00175 -0.00305 -0.00006 -0.00623 0.00036


 10335 G681_SUB    69.0 630121 
ALEAWST8    69.0  1 G735_J091-Outlet3


NIW    5     161 - LIME CK5     161 1
B


0.00 0.00 0.00 0.00 0.00 31.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39.8 0.00044 0.00213 -0.02312 0.00172 0.00385 0.71541 0.00403 0.00045 0.00184 0.00149 -0.01274 0.00239 0.00006 -0.00872 0.00331 0.00222 0.00069 0.00372 0.00222 0.00145 0.00239 -0.00286 0.00083 -0.00705 -0.00029


349662 7TAZEWELL    345 349740 
7MAPLE RIDGE 345  1 **      Base Case      ** Base Case A


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-916.2 -0.02280 -0.03298 -0.02901 -0.04430 -0.03817 -0.02881 -0.02700 -0.02292 -0.03915 -0.02526 -0.02652 -0.04123 -0.09105 -0.02457 -0.02934 -0.04107 -0.02376 -0.03638 -0.04107 -0.04234 -0.04158 -0.03408 -0.04549 -0.01841 -0.02126


601002 ADAMS  3     345 631046 
ADAMS  5     161 605739 ADAMS1 9
13.8 9


601002 ADAMS  3     345 615306 GRE-
PL VLLY3 345 1


ADAMS  3     345 - GRE-PL VLLY3 345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-391.8 -0.04579 -0.06112 -0.12013 0.01452 -0.01005 -0.11074 -0.04315 -0.04043 0.00883 -0.04205 -0.26154 0.00047 0.02802 -0.10171 -0.03085 0.00145 -0.03910 -0.01301 0.00145 0.01666 0.00105 0.03244 0.03113 -0.09850 -0.04942
605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.50 0.00
-52.9 -0.03671 0.00038 0.00078 -0.00048 -0.00118 0.00082 -0.00065 -0.00278 -0.00012 -0.00832 0.00198 -0.00124 0.00034 0.00274 -0.00469 -0.00119 -0.00387 -0.00142 -0.00119 -0.00013 -0.00118 0.00131 0.00000 0.00299 -0.24734


605071 FARM TP8    69.0 619442 
GRE-MUNSNTP869.0  1 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.99 0.00


-50.8 -0.03645 0.00027 0.00065 -0.00057 -0.00129 0.00068 -0.00089 -0.00235 -0.00022 -0.00857 0.00190 -0.00133 0.00029 0.00266 -0.00484 -0.00128 -0.00347 -0.00154 -0.00128 -0.00022 -0.00128 0.00125 -0.00008 0.00297 -0.24201
605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.50 0.00
60.0 0.03671 -0.00038 -0.00078 0.00048 0.00118 -0.00082 0.00065 0.00278 0.00012 0.00832 -0.00198 0.00124 -0.00034 -0.00274 0.00469 0.00119 0.00387 0.00142 0.00119 0.00013 0.00118 -0.00131 0.00000 -0.00299 0.24734


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.99 0.00


58.0 0.03645 -0.00027 -0.00065 0.00057 0.00129 -0.00068 0.00089 0.00235 0.00022 0.00857 -0.00190 0.00133 -0.00029 -0.00266 0.00484 0.00128 0.00347 0.00154 0.00128 0.00022 0.00128 -0.00125 0.00008 -0.00297 0.24201


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 XEL_B2_WAKEFIELD_2_115


GRE-WAKEFLD869.0 - WAKEFLD7     115 - GRE
WAKEFLDT13.8 1
STCTPW 7     115 - WAKEFLD7     115 1
STCTPW 7     115 - GRE-STAUGST7 115 1
STCLOUD7     115 - STCTPW 7     115 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 16.21 0.00


51.2 0.02321 -0.00008 -0.00030 0.00041 0.00087 -0.00031 0.00070 0.00107 0.00021 0.00540 -0.00108 0.00088 -0.00013 -0.00154 0.00305 0.00084 0.00176 0.00102 0.00084 0.00020 0.00084 -0.00070 0.00011 -0.00177 0.17063


605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 3Wnd: OPEN B$0313 115/69       1


GRE-WAKEFLD869.0 - WAKEFLD7     115 - GRE
WAKEFLDT13.8 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.88 0.00


48.7 0.01940 -0.00010 -0.00028 0.00029 0.00063 -0.00029 0.00046 0.00098 0.00012 0.00411 -0.00087 0.00065 -0.00012 -0.00123 0.00232 0.00062 0.00151 0.00075 0.00062 0.00012 0.00062 -0.00057 0.00006 -0.00138 0.15663


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1


603034 PYNSVIL7     115 603039 
WAKEFLD7     115 1


PYNSVIL7     115 - WAKEFLD7     115 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.50 0.00
56.2 0.03671 -0.00038 -0.00078 0.00048 0.00118 -0.00082 0.00065 0.00278 0.00012 0.00832 -0.00198 0.00124 -0.00034 -0.00274 0.00469 0.00119 0.00387 0.00142 0.00119 0.00013 0.00118 -0.00131 0.00000 -0.00299 0.24734


619440 GRE-ROSCOTP869.0 619442 
GRE-MUNSNTP869.0  1 XEL_B2_WAKEFIELD_1_115


WAKEFLD7     115 - GRE-SWAN LK7 115 1
PYNSVIL7     115 - WAKEFLD7     115 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.99 0.00


54.2 0.03645 -0.00027 -0.00065 0.00057 0.00129 -0.00068 0.00089 0.00235 0.00022 0.00857 -0.00190 0.00133 -0.00029 -0.00266 0.00484 0.00128 0.00347 0.00154 0.00128 0.00022 0.00128 -0.00125 0.00008 -0.00297 0.24201
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


631000 ABBOTT 5     161 631083 
TRAER  5     161 1


ABBOTT 5     161 - TRAER  5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.42 0.00 0.00 0.00 0.00 0.00 0.00
-62.5 -0.00160 -0.00396 -0.00176 -0.02455 -0.00788 -0.00185 -0.00274 -0.00178 -0.03222 -0.00224 0.00069 -0.00901 0.00207 0.00153 -0.00360 -0.00557 -0.00197 -0.00976 -0.00557 -0.06795 -0.00965 0.00993 -0.03087 0.00148 -0.00115


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


631008 WELSBRG5     161 631081 M-
TOWN 5     161 1


WELSBRG5     161 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.32 0.00 0.00 0.00 0.00 0.00 0.00
-53.3 -0.00328 -0.01109 -0.00642 0.01381 -0.00668 -0.00646 -0.00468 -0.00296 -0.05825 -0.00362 -0.00439 0.00062 0.00362 -0.00278 -0.00405 0.00007 -0.00301 -0.00955 0.00007 -0.12496 0.00085 0.00214 0.05637 -0.00266 -0.00313


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


636230 FRANKLN5     161 636240 
BUTLER 5     161 1


FRANKLN5     161 - BUTLER 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.04 0.00 0.00 0.00 0.00 0.00 0.00
-37.4 -0.00191 -0.00603 -0.00321 -0.00354 -0.00602 -0.00327 -0.00296 -0.00186 -0.03732 -0.00232 -0.00134 -0.00329 0.00224 -0.00032 -0.00308 -0.00218 -0.00196 -0.00805 -0.00218 -0.05804 -0.00344 0.00519 0.03425 -0.00034 -0.00166


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B-BLKHK-CFUT-BUTL


BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - BUTLER 5     161 1
UNIONTP5     161 - UNIONCF5     161 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.04 0.00 0.00 0.00 0.00 0.00 0.00


-37.3 -0.00192 -0.00604 -0.00322 -0.00351 -0.00602 -0.00328 -0.00297 -0.00187 -0.03730 -0.00233 -0.00135 -0.00328 0.00225 -0.00033 -0.00308 -0.00217 -0.00197 -0.00805 -0.00217 -0.05800 -0.00343 0.00519 0.03432 -0.00034 -0.00167


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B-FRNK-BUTL-CFUT


BUTLER 5     161 - BUTLER 9    34.5 1
UNIONTP5     161 - BUTLER 5     161 1
FRANKLN5     161 - BUTLER 5     161 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.04 0.00 0.00 0.00 0.00 0.00 0.00


-37.3 -0.00191 -0.00603 -0.00321 -0.00354 -0.00602 -0.00327 -0.00296 -0.00186 -0.03732 -0.00232 -0.00134 -0.00329 0.00224 -0.00032 -0.00308 -0.00218 -0.00196 -0.00805 -0.00218 -0.05804 -0.00344 0.00519 0.03425 -0.00034 -0.00166
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


636225 UNIONTP5     161 636240 
BUTLER 5     161 1


UNIONTP5     161 - BUTLER 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.04 0.00 0.00 0.00 0.00 0.00 0.00
-37.2 -0.00191 -0.00603 -0.00321 -0.00354 -0.00602 -0.00327 -0.00296 -0.00186 -0.03732 -0.00232 -0.00134 -0.00329 0.00224 -0.00032 -0.00308 -0.00218 -0.00196 -0.00805 -0.00218 -0.05804 -0.00344 0.00519 0.03425 -0.00034 -0.00166


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


631199 EMERY3       345 636199 
BLKHAWK3     345 1


EMERY3       345 - BLKHAWK3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.40 0.00 0.00 0.00 0.00 0.00 0.00
-35.8 -0.00227 -0.00801 -0.00427 -0.00211 -0.00571 -0.00432 -0.00349 -0.00216 -0.02877 -0.00268 -0.00212 -0.00283 0.00239 -0.00082 -0.00336 -0.00193 -0.00225 -0.00740 -0.00193 -0.05342 -0.00293 0.00469 0.03550 -0.00085 -0.00203


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1


631000 ABBOTT 5     161 631081 M-
TOWN 5     161 1


ABBOTT 5     161 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.42 0.00 0.00 0.00 0.00 0.00 0.00
-36.0 -0.00160 -0.00396 -0.00176 -0.02455 -0.00788 -0.00185 -0.00274 -0.00178 -0.03222 -0.00224 0.00069 -0.00901 0.00207 0.00153 -0.00360 -0.00557 -0.00197 -0.00976 -0.00557 -0.06795 -0.00965 0.00993 0.15051 0.00148 -0.00115


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.32 0.00 0.00 0.00 0.00 0.00 0.00
-34.1 -0.00109 -0.00342 -0.00176 -0.00706 -0.00404 -0.00180 -0.00178 -0.00110 -0.06983 -0.00140 -0.00051 -0.00332 0.00169 0.00018 -0.00199 -0.00193 -0.00118 -0.00540 -0.00193 -0.07446 -0.00355 0.00428 0.02850 0.00006 -0.00089


630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.44 0.00 0.00 0.00 0.00 0.00 0.00


-32.6 -0.00215 -0.00576 -0.00334 -0.00276 -0.00587 -0.00339 -0.00309 -0.00210 -0.02865 -0.00252 -0.00174 -0.00352 0.00258 -0.00084 -0.00321 -0.00284 -0.00219 -0.00733 -0.00284 -0.05366 -0.00366 0.00370 0.03482 -0.00082 -0.00192
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.40 0.00 0.00 0.00 0.00 0.00 0.00
-31.7 -0.00218 -0.00605 -0.00360 -0.00173 -0.00736 -0.00364 -0.00324 -0.00204 -0.02877 -0.00253 -0.00197 -0.00201 0.00230 -0.00103 -0.00313 -0.00080 -0.00211 -0.00753 -0.00080 -0.05339 -0.00209 0.00346 0.03532 -0.00101 -0.00198


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 J097-Outlet2


MPWSPLIT     161 - DENMARK5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-73.7 -0.00044 -0.00091 -0.00090 0.00087 0.00093 -0.00089 -0.00029 -0.00024 -0.00042 -0.00023 -0.00140 0.00177 -0.27214 -0.00141 0.00025 0.00193 -0.00016 0.00065 0.00193 -0.00008 0.00168 -0.00242 -0.00017 -0.00157 -0.00061


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-73.5 -0.00046 -0.00094 -0.00093 0.00081 0.00088 -0.00091 -0.00032 -0.00027 -0.00046 -0.00026 -0.00142 0.00171 -0.27161 -0.00143 0.00021 0.00187 -0.00019 0.00060 0.00187 -0.00012 0.00162 -0.00244 -0.00022 -0.00158 -0.00064


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 MPW LINE 104


9 SUB  5     161 - HWY61  5     161 1
HWY61  5     161 - WEST   5     161 1
NEWPORT5     161 - HWY61  5     161 1
WEST   8    69.0 - WEST   5     161 - 
WEST   9    13.8 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-58.9 0.00121 0.00183 0.00173 0.00077 0.00042 0.00172 0.00118 0.00104 0.00162 0.00108 0.00209 -0.00016 -0.20379 0.00208 0.00074 -0.00040 0.00098 0.00061 -0.00040 0.00149 -0.00007 0.00305 0.00169 0.00209 0.00134
630104 WALTERS8    69.0 630120 
ALDEN J8    69.0  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B


0.00 0.00 0.00 0.00 0.00 44.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-42.6 0.00000 0.00000 0.00000 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


630341 IAFINDP8    69.0 631029 
IAFINDP5     161  1 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.72 0.00 0.00 0.00 0.00 0.00 0.00
-97.5 0.00524 0.01487 0.00929 -0.02765 0.00734 0.00931 0.00671 0.00475 -0.32834 0.00546 0.00735 -0.00295 -0.00242 0.00565 0.00555 -0.00086 0.00475 0.01074 -0.00086 -0.17116 -0.00353 0.00234 -0.04932 0.00520 0.00520


631004 M-TOWN 7     115 631081 M
TOWN 5     161  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.67 0.00 0.00 0.00
-225.5 -0.00529 -0.00665 -0.00406 -0.10630 -0.02029 -0.00423 -0.00761 -0.00595 -0.04225 -0.00691 0.00094 -0.03317 0.00602 0.00213 -0.01044 -0.02023 -0.00645 -0.02279 -0.02023 -0.09390 -0.03569 0.01395 -0.16448 0.00244 -0.00413


631004 M-TOWN 7     115 631081 M
TOWN 5     161  1 G798-Outlet2


STRY_CO5     161 - FERNALD5     161 1
B


0.00 0.00 0.00 22.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-204.9 -0.00477 -0.00838 -0.00524 -0.14881 -0.01496 -0.00535 -0.00665 -0.00508 -0.04148 -0.00589 -0.00164 -0.01906 0.00550 -0.00033 -0.00819 -0.01407 -0.00541 -0.01588 -0.01407 -0.08972 -0.02014 0.00616 -0.11579 -0.00001 -0.00400


631008 WELSBRG5     161 656301 
WELSBRG G   69.0  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.39 0.00 0.00 0.00 0.00 0.00 0.00
110.9 0.00199 0.00814 0.00435 -0.01781 0.00416 0.00435 0.00299 0.00173 0.08900 0.00219 0.00269 -0.00298 -0.00249 0.00187 0.00237 -0.00108 0.00174 0.00580 -0.00108 0.28420 -0.00340 -0.00093 -0.03330 0.00106 0.00192


631037 MPWSPLIT     161 631108 
DENMARK5     161  1


631037 MPWSPLIT     161 631114 
NEWPORT5     161 1


MPWSPLIT     161 - NEWPORT5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
196.2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631037 MPWSPLIT     161 631114 
NEWPORT5     161  1 ITCM-B105-SE


MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


196.2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
631037 MPWSPLIT     161 631114 
NEWPORT5     161  1 J097-Outlet2


MPWSPLIT     161 - DENMARK5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
196.2 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B


0.00 0.00 201.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-200.3 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B


0.00 0.00 201.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-200.3 0.00000 0.00000 -1.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000


631074 GR JCT 5     161 631196 
KARMA 5      161  1 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
164.0 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 -0.59119 -0.00075 -0.00545 0.00329 0.00783


FlowMonitored Element Contingency Label Contingency Type







Table J-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2022


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J249 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 180 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


631077 PERRY  5     161 631196 
KARMA 5      161  1 **      Base Case      ** Base Case A


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.61 0.00 0.00 0.00 0.00 0.00
-170.8 -0.00544 -0.00204 -0.00257 -0.02416 0.00411 -0.00265 -0.00576 -0.00554 -0.00140 -0.00669 -0.00118 -0.35394 0.00788 -0.00131 -0.01008 0.01423 -0.00584 -0.02302 0.01423 0.00133 -0.41229 0.00206 0.00451 -0.00088 -0.00468


631077 PERRY  5     161 631196 
KARMA 5      161  1 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00
-214.0 -0.00867 -0.00682 -0.00701 -0.02240 -0.01521 -0.00709 -0.01049 -0.00829 -0.00578 -0.01023 -0.00427 -0.35063 0.01017 -0.00405 -0.01394 0.02034 -0.00860 -0.03076 0.02034 -0.00020 -0.40881 0.00075 0.00545 -0.00329 -0.00783


631077 PERRY  5     161 631196 
KARMA 5      161  1


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.82 0.00 0.00 0.00 0.00 0.00
-202.5 -0.00736 -0.00345 -0.00404 -0.02725 0.00282 -0.00414 -0.00782 -0.00739 -0.00286 -0.00891 -0.00232 -0.39186 0.00916 -0.00245 -0.01312 0.01562 -0.00775 -0.02690 0.01562 -0.00002 -0.43642 0.00153 0.00345 -0.00188 -0.00644


631077 PERRY  5     161 631196 
KARMA 5      161  1 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00


-195.4 -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.50594 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421
631077 PERRY  5     161 631196 
KARMA 5      161  1 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00
-195.2 -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.50594 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421


631077 PERRY  5     161 631196 
KARMA 5      161  1


631071 SCRANTN5     161 631074 GR 
JCT 5     161 1


SCRANTN5     161 - GR JCT 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00
-189.6 -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.00666 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421


631077 PERRY  5     161 631196 
KARMA 5      161  1 ITCM-B104-SW


SCRANTN5     161 - GU CTR 5     161 1
SCRANTN9    34.5 - SCRANTN5     161 1
SCRANTN5     161 - GR JCT 5     161 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00


-189.5 -0.00478 -0.00350 -0.00338 -0.03916 0.00183 -0.00344 -0.00564 -0.00456 -0.00543 -0.00583 -0.00196 -0.50594 0.00788 -0.00184 -0.00846 0.01414 -0.00476 -0.02792 0.01414 -0.00447 -0.50663 0.00078 -0.00199 -0.00135 -0.00421
631077 PERRY  5     161 631196 
KARMA 5      161  1


635300 MONONA 5     161 635330 
CRWFRD 5     161 1


MONONA 5     161 - CRWFRD 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.50 0.00 0.00 0.00 0.00 0.00
-191.7 -0.00247 -0.00100 -0.00092 -0.03046 0.00478 -0.00097 -0.00278 -0.00248 -0.00236 -0.00332 0.00016 -0.38629 0.00756 0.00021 -0.00567 0.01395 -0.00268 -0.02615 0.01395 -0.00073 -0.44992 0.00249 0.00192 0.00055 -0.00195


631077 PERRY  5     161 631196 
KARMA 5      161  1 ITCM-B103-SW


ANITA  8    69.0 - ANITA  5     161 1
ANITA  5     161 - GU CTR 5     161 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00


-187.6 -0.00480 -0.00351 -0.00339 -0.03915 0.00182 -0.00345 -0.00566 -0.00458 -0.00543 -0.00585 -0.00197 -0.50596 0.00790 -0.00185 -0.00849 0.01415 -0.00478 -0.02795 0.01415 -0.00447 -0.50664 0.00078 -0.00199 -0.00136 -0.00423
631077 PERRY  5     161 631196 
KARMA 5      161  1


631007 GR JCT7      115 631030 
BOONE W7     115 1


BOONE W7     115 - GR JCT7      115 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24.82 0.00 0.00 0.00 0.00 0.00
-187.9 -0.00616 0.00006 -0.00149 0.02544 0.00467 -0.00160 -0.00624 -0.00657 0.00629 -0.00775 0.00019 -0.42681 0.00883 -0.00027 -0.01215 0.01231 -0.00699 -0.02275 0.01231 0.01399 -0.49638 0.00463 0.01931 0.00015 -0.00514


631077 PERRY  5     161 631196 
KARMA 5      161  1 B-NRWLK-MADCO-ROLL-BNEVL


MADISON3     345 - NORWLK3      345 1
BOONVIL3     345 - MADISON3     345 1
RLHILLS3     345 - MADISON3     345 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.56 0.00 0.00 0.00 0.00 0.00


-186.6 -0.00566 -0.00171 -0.00238 -0.02271 0.00490 -0.00247 -0.00588 -0.00589 -0.00068 -0.00698 -0.00093 -0.35297 0.00858 -0.00111 -0.01057 -0.00008 -0.00623 -0.02273 -0.00008 0.00233 -0.41117 0.00255 0.00569 -0.00068 -0.00482
631077 PERRY  5     161 631196 
KARMA 5      161  1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.56 0.00 0.00 0.00 0.00 0.00
-186.3 -0.00564 -0.00171 -0.00238 -0.02274 0.00492 -0.00247 -0.00586 -0.00588 -0.00069 -0.00696 -0.00093 -0.35298 0.00855 -0.00111 -0.01055 -0.00003 -0.00621 -0.02272 -0.00003 0.00231 -0.41118 0.00254 0.00566 -0.00068 -0.00481


631077 PERRY  5     161 631196 
KARMA 5      161  1 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.88 0.00 0.00 0.00 0.00 0.00
-184.2 -0.00565 -0.00163 -0.00239 -0.06214 0.00282 -0.00248 -0.00607 -0.00582 0.00087 -0.00701 -0.00071 -0.35868 0.00840 -0.00089 -0.01069 0.01300 -0.00615 -0.02521 0.01300 0.00821 -0.41762 0.00333 0.01515 -0.00045 -0.00480


631077 PERRY  5     161 631196 
KARMA 5      161  1 R42-Outlet3


WEBSTER3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.54 0.00 0.00 0.00 0.00 0.00
-180.3 -0.00662 -0.00564 -0.00556 -0.02456 0.01755 -0.00562 -0.00807 -0.00631 -0.00556 -0.00784 -0.00332 -0.35236 0.00867 -0.00306 -0.01079 0.01739 -0.00656 -0.02887 0.01739 -0.00099 -0.41077 0.00074 0.00389 -0.00243 -0.00596


631077 PERRY  5     161 631196 
KARMA 5      161  1 R42-Outlet1


RAUN   3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.60 0.00 0.00 0.00 0.00 0.00
-177.2 -0.00595 -0.00131 -0.00218 -0.02304 0.00909 -0.00227 -0.00604 -0.00617 -0.00005 -0.00737 -0.00086 -0.35372 0.00828 -0.00115 -0.01126 0.01446 -0.00652 -0.02183 0.01446 0.00249 -0.41194 0.00252 0.00544 -0.00073 -0.00508


631077 PERRY  5     161 631196 
KARMA 5      161  1 J191_R65-Outlet1


CBLUFFS3     345 - RLHILLS3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.57 0.00 0.00 0.00 0.00 0.00
-174.4 -0.00578 -0.00185 -0.00252 -0.02288 0.00479 -0.00260 -0.00600 -0.00601 -0.00082 -0.00710 -0.00107 -0.35312 0.00842 -0.00125 -0.01068 0.02843 -0.00635 -0.02285 0.02843 0.00217 -0.41131 0.00240 0.00553 -0.00081 -0.00495


631077 PERRY  5     161 631196 
KARMA 5      161  1 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.63 0.00 0.00 0.00 0.00 0.00
-174.1 -0.00504 -0.00220 -0.00263 -0.02435 0.00376 -0.00268 -0.00769 -0.00528 -0.00159 -0.00642 -0.00099 -0.35419 0.00784 -0.00096 -0.01039 0.01400 -0.00561 -0.02339 0.01400 0.00116 -0.41254 0.00213 0.00439 -0.00055 -0.00418


631077 PERRY  5     161 631196 
KARMA 5      161  1 J092-Outlet3


SCRANTN9    34.5 - SCRANTN5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.61 0.00 0.00 0.00 0.00 0.00
-173.8 -0.00544 -0.00204 -0.00257 -0.02416 0.00411 -0.00265 -0.00576 -0.00554 -0.00140 -0.00669 -0.00118 -0.35394 0.00788 -0.00131 -0.01008 0.01423 -0.00584 -0.02302 0.01423 0.00133 -0.41229 0.00206 0.00451 -0.00088 -0.00468


631077 PERRY  5     161 635607 
BITRSWT5     161  1 B-GRMS-LHGH+RCTR


GRIMES 3     345 - LEHIGH 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00
183.9 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783


631077 PERRY  5     161 635607 
BITRSWT5     161  1


631069 ANTA TP5     161 652560 
CRESTON5     161 1


ANTA TP5     161 - CRESTON5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.82 0.00 0.00 0.00 0.00 0.00
172.3 0.00736 0.00345 0.00404 0.02725 -0.00282 0.00414 0.00782 0.00739 0.00286 0.00891 0.00232 0.39186 -0.00916 0.00245 0.01312 -0.01562 0.00775 0.02690 -0.01562 0.00002 0.43642 -0.00153 -0.00345 0.00188 0.00644


631077 PERRY  5     161 635607 
BITRSWT5     161  1 ITCM-B102-SW


GU CTR 9    34.5 - GU CTR 5     161 1
SCRANTN5     161 - GU CTR 5     161 1
ANITA  5     161 - GU CTR 5     161 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00


165.3 0.00478 0.00350 0.00338 0.03916 -0.00183 0.00344 0.00564 0.00456 0.00543 0.00583 0.00196 0.50594 -0.00788 0.00184 0.00846 -0.01414 0.00476 0.02792 -0.01414 0.00447 0.50663 -0.00078 0.00199 0.00135 0.00421
631077 PERRY  5     161 635607 
BITRSWT5     161  1 J092-Outlet1


SCRANTN5     161 - GU CTR 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00
165.1 0.00478 0.00350 0.00338 0.03916 -0.00183 0.00344 0.00564 0.00456 0.00543 0.00583 0.00196 0.50594 -0.00788 0.00184 0.00846 -0.01414 0.00476 0.02792 -0.01414 0.00447 0.50663 -0.00078 0.00199 0.00135 0.00421


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C5:FALW-GRIM+GRIM-LEHI


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.32 0.00 0.00 0.00 0.00 0.00


211.1 0.00932 0.00672 0.00710 0.01964 0.01586 0.00720 0.01113 0.00911 0.00496 0.01102 0.00414 0.34847 -0.01154 0.00396 0.01510 -0.01961 0.00947 0.03099 -0.01961 -0.00139 0.40630 -0.00146 -0.00759 0.00316 0.00835


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-GRIMES-904


FALLOW 3     345 - GRIMES 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.32 0.00 0.00 0.00 0.00 0.00


211.1 0.00932 0.00672 0.00710 0.01964 0.01586 0.00720 0.01113 0.00911 0.00496 0.01102 0.00414 0.34847 -0.01154 0.00396 0.01510 -0.01961 0.00947 0.03099 -0.01961 -0.00139 0.40630 -0.00146 -0.00759 0.00316 0.00835


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH-0360


WEBSTER3     345 - LEHIGH 3     345 1
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00


184.3 0.00867 0.00670 0.00692 0.02232 0.01662 0.00700 0.01045 0.00831 0.00561 0.01024 0.00420 0.35065 -0.01017 0.00400 0.01399 -0.02028 0.00862 0.03056 -0.02028 0.00008 0.40883 -0.00080 -0.00552 0.00324 0.00782


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-GRIMES-905


GRIMES 3     345 - SYCAMOR3     345 2
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00


184.2 0.00868 0.00682 0.00701 0.02236 0.01522 0.00709 0.01050 0.00830 0.00577 0.01024 0.00427 0.35063 -0.01019 0.00405 0.01396 -0.02028 0.00861 0.03077 -0.02028 0.00018 0.40881 -0.00076 -0.00548 0.00329 0.00783
631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH-0340


GRIMES 3     345 - LEHIGH 3     345 1
C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00
183.9 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH-0380


LEHIGH 3     345 - LUNDGREN3   34.5 1
LEHIGH 3     345 - LUNDGREN3   34.5 2
GRIMES 3     345 - LEHIGH 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00


178.7 0.00867 0.00682 0.00701 0.02240 0.01521 0.00709 0.01049 0.00829 0.00578 0.01023 0.00427 0.35063 -0.01017 0.00405 0.01394 -0.02034 0.00860 0.03076 -0.02034 0.00020 0.40881 -0.00075 -0.00545 0.00329 0.00783


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C2-LEHIGH 0350


WEBSTER3     345 - LEHIGH 3     345 1
RAUN   3     345 - LEHIGH 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.44 0.00 0.00 0.00 0.00 0.00


171.7 0.00867 0.00670 0.00692 0.02232 -0.03897 0.00700 0.01045 0.00831 0.00561 0.01024 0.00420 0.35065 -0.01017 0.00400 0.01399 -0.02028 0.00862 0.03056 -0.02028 0.00008 0.40883 -0.00080 -0.00552 0.00324 0.00782


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C5:GRIM-FALW+ADAIR-EARL


FALLOW 3     345 - GRIMES 3     345 1
EARLHAM5     161 - ADAIRWF5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.52 0.00 0.00 0.00 0.00 0.00


169.5 0.00564 0.00120 0.00199 0.02133 -0.00623 0.00209 0.00575 0.00598 -0.00017 0.00702 0.00052 0.35247 -0.00923 0.00076 0.01080 -0.01323 0.00634 0.02233 -0.01323 -0.00336 0.41047 -0.00312 -0.00683 0.00032 0.00475


631077 PERRY  5     161 635607 
BITRSWT5     161  1 C5:FALW-GRIM+EALH-BNVL


FALLOW 3     345 - GRIMES 3     345 1
BOONVIL5     161 - EARLHAM5     161 1
EARLHAM5     161 - EARLHAM8    69.0 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.52 0.00 0.00 0.00 0.00 0.00


168.9 0.00564 0.00119 0.00199 0.02133 -0.00625 0.00208 0.00574 0.00597 -0.00018 0.00701 0.00052 0.35252 -0.00922 0.00075 0.01079 -0.01327 0.00634 0.02232 -0.01327 -0.00337 0.41049 -0.00312 -0.00682 0.00032 0.00475


631077 PERRY  5     161 635607 
BITRSWT5     161  1 CIPC-56


ANTA TP5     161 - ANITA  5     161 1
SCRANTN5     161 - GU CTR 5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.33 0.00 0.00 0.00 0.00 0.00


165.9 0.00480 0.00351 0.00339 0.03915 -0.00182 0.00345 0.00566 0.00458 0.00543 0.00585 0.00197 0.50596 -0.00790 0.00185 0.00849 -0.01415 0.00478 0.02795 -0.01415 0.00447 0.50664 -0.00078 0.00199 0.00136 0.00423


631079 BNE JCT5     161 636020 
FT.DODG5     161  1 C2-WEBSTR-9270


WEBSTER5     161 - HAYES  5     161 1
WEBSTER5     161 - HOPE5        161 1
WEBSTER5     161 - FT.DODG5     161 1
WEBSTER5     161 - WRIGHT 5     161 1
WEBSTER5     161 - WEBSTER8    69.0 1
WEBSTER3     345 - WEBSTER5     161 - 
WEBS1XT9    13.8 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-141.9 -0.00596 -0.00225 -0.00318 0.06614 0.00324 -0.00328 -0.00785 -0.00565 0.00844 -0.00735 -0.00086 0.01173 0.00892 -0.00100 -0.01087 0.01022 -0.00594 -0.31123 0.01022 0.01935 0.01371 0.00441 0.02585 -0.00043 -0.00515
631083 TRAER  5     161 631086 
DYSART 5     161  1


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.85 0.00 0.00 0.00
269.8 0.00420 0.00002 -0.00129 0.13320 0.03000 -0.00096 0.00720 0.00573 0.05408 0.00682 -0.00940 0.04781 -0.00730 -0.01017 0.01291 0.03444 0.00660 0.03114 0.03444 0.13850 0.05112 -0.03899 0.33232 -0.01025 0.00220


631083 TRAER  5     161 631086 
DYSART 5     161  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 49.85 0.00 0.00 0.00


269.6 0.00418 0.00000 -0.00131 0.13320 0.02992 -0.00098 0.00718 0.00572 0.05406 0.00681 -0.00941 0.04780 -0.00728 -0.01018 0.01289 0.03455 0.00658 0.03110 0.03455 0.13850 0.05110 -0.03899 0.33233 -0.01026 0.00219
631083 TRAER  5     161 631086 
DYSART 5     161  1


631107 JASPER 5     161 631186 
LAUREL_5     161 1


JASPER 5     161 - LAUREL_5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 59.73 0.00 0.00 0.00
273.2 0.00198 0.00430 0.00052 0.16879 0.01905 0.00076 0.00467 0.00265 0.07522 0.00372 -0.00577 0.03186 -0.00593 -0.00717 0.00757 0.01405 0.00317 0.02580 0.01405 0.18627 0.03500 -0.02993 0.39820 -0.00720 0.00073


631083 TRAER  5     161 631086 
DYSART 5     161  1


631004 M-TOWN 7     115 631081 M-
TOWN 5     161 1


M-TOWN 7     115 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.60 0.00 0.00 0.00
269.4 0.00245 -0.00039 -0.00244 0.15035 0.02648 -0.00211 0.00541 0.00389 0.06121 0.00494 -0.01051 0.04627 -0.00408 -0.01149 0.01071 0.02816 0.00470 0.02997 0.02816 0.15708 0.04989 -0.04057 0.35735 -0.01137 0.00056


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 **      Base Case      ** Base Case A


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.06 0.00 0.00 0.00 0.00
-183.3 -0.00939 -0.02017 -0.01585 -0.01680 -0.01230 -0.01565 -0.01150 -0.00874 -0.02384 -0.01000 -0.01545 -0.01044 0.00301 -0.01448 -0.01050 -0.00840 -0.00888 -0.01330 -0.00840 -0.02250 -0.01078 -0.05735 -0.02446 -0.00860 -0.00916


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 **      Base Case      ** Base Case A


0.00 0.00 138.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-244.6 -0.00777 0.03584 -0.68898 -0.00326 -0.01623 0.07221 -0.02676 -0.00678 0.00405 -0.01260 0.06164 -0.00953 0.00220 0.03792 -0.01981 -0.00926 -0.00784 -0.01510 -0.00926 0.00253 -0.00934 0.01763 0.00240 0.02789 -0.00456


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631197 WINNCOWEST3  345 631198 
LIMECREEK3   345 1


WINNCOWEST3  345 - LIMECREEK3   345 1
B


0.00 0.00 137.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-298.8 -0.01271 0.06706 -0.68396 -0.00268 -0.02697 0.07697 -0.03755 -0.01141 0.01361 -0.01910 0.07159 -0.01379 0.00444 0.04307 -0.02872 -0.01387 -0.01280 -0.02194 -0.01387 0.00924 -0.01346 0.02744 0.00740 0.03265 -0.00854


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631193 WINNEBAGO3   345 631197 
WINNCOWEST3  345 1


WINNEBAGO3   345 - WINNCOWEST3  345 1
B


0.00 0.00 140.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-297.1 -0.01637 0.04805 -0.70086 0.00345 -0.00413 0.06028 -0.04463 -0.01351 0.01381 -0.02212 0.06091 -0.00539 0.00560 0.03490 -0.02882 -0.00520 -0.01457 -0.00906 -0.00520 0.01067 -0.00488 0.02128 0.00888 0.02546 -0.01287


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


10439 G826_SUB     345 601032 
FIELD_S3     345 1


FIELD_S3     345 - G826_SUB     345 1
B


0.00 0.00 138.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-274.0 -0.00411 0.03442 -0.68948 -0.00500 -0.01946 0.07195 -0.04438 -0.00433 0.00232 -0.01010 0.06336 -0.01180 0.00183 0.04114 -0.02261 -0.01136 -0.00571 -0.01848 -0.01136 0.00101 -0.01161 0.01828 0.00127 0.03092 -0.00001


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601004 WILMART3     345 601033 
FIELD_N3     345 1


WILMART3     345 - FIELD_N3     345 1
B


0.00 0.00 138.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-273.7 -0.00411 0.03442 -0.68948 -0.00500 -0.01946 0.07195 -0.04438 -0.00433 0.00232 -0.01010 0.06336 -0.01180 0.00183 0.04114 -0.02261 -0.01136 -0.00571 -0.01848 -0.01136 0.00101 -0.01161 0.01828 0.00127 0.03092 -0.00001


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601032 FIELD_S3     345 601033 
FIELD_N3     345 1


FIELD_S3     345 - FIELD_N3     345 1
B


0.00 0.00 138.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-274.0 -0.00411 0.03442 -0.68948 -0.00500 -0.01946 0.07195 -0.04438 -0.00433 0.00232 -0.01010 0.06336 -0.01180 0.00183 0.04114 -0.02261 -0.01136 -0.00571 -0.01848 -0.01136 0.00101 -0.01161 0.01828 0.00127 0.03092 -0.00001


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 B2.WLM-HLN SPS


WILMART3     345 - SHEAS LK3    345 1
SHEAS LK3    345 - SHEAS LK 7   115 10


B


0.00 0.00 139.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-269.7 -0.00277 0.03318 -0.69172 -0.00572 -0.02064 0.06940 -0.04630 -0.00310 0.00143 -0.00854 0.06317 -0.01254 0.00161 0.04168 -0.02307 -0.01202 -0.00459 -0.01965 -0.01202 0.00025 -0.01237 0.01817 0.00069 0.03149 0.00172
631127 HAYWD#15     161 631180 
FREEBORN5    161  1


601050 HELENA 3     345 601072 
SHEAS LK3    345 1


HELENA 3     345 - SHEAS LK3    345 1
B


0.00 0.00 139.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-268.3 -0.00289 0.03323 -0.69168 -0.00567 -0.02054 0.06944 -0.04585 -0.00318 0.00148 -0.00859 0.06314 -0.01247 0.00162 0.04159 -0.02299 -0.01196 -0.00466 -0.01955 -0.01196 0.00030 -0.01230 0.01816 0.00073 0.03140 0.00155


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 B-SYCA-BOND-GDMEC-MNTZ


BONDRNT3     345 - GDMEC        345 1
BONDRNT3     345 - SYCAMOR3     345 1
BONDRNT3     345 - MNTZUMA3     345 1


B


0.00 0.00 138.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-261.6 -0.00880 0.03498 -0.68982 -0.00535 -0.01892 0.07136 -0.02799 -0.00788 0.00288 -0.01379 0.06118 -0.01237 0.00373 0.03750 -0.02134 -0.01256 -0.00899 -0.01722 -0.01256 0.00130 -0.01227 0.01782 0.00141 0.02756 -0.00548
631127 HAYWD#15     161 631180 
FREEBORN5    161  1


635680 BONDRNT3     345 635730 
MNTZUMA3     345 1


BONDRNT3     345 - MNTZUMA3     345 1
B


0.00 0.00 138.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-261.4 -0.00879 0.03500 -0.68980 -0.00535 -0.01885 0.07138 -0.02797 -0.00787 0.00289 -0.01378 0.06119 -0.01236 0.00372 0.03751 -0.02133 -0.01264 -0.00898 -0.01719 -0.01264 0.00130 -0.01225 0.01782 0.00140 0.02757 -0.00546


631127 HAYWD#15     161 631180 
FREEBORN5    161  1


631036 NIW    5     161 631174 
GLENWRTH5    161 1


NIW    5     161 - GLENWRTH5    161 1
B


0.00 0.00 129.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-261.6 -0.00445 0.00117 -0.64178 -0.00709 -0.01974 0.11405 -0.02460 -0.00402 -0.00519 -0.01003 0.07675 -0.01184 0.00125 0.05018 -0.01913 -0.01110 -0.00530 -0.01892 -0.01110 -0.00413 -0.01178 0.01818 -0.00164 0.03666 -0.00064


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 R42-Outlet2


GRIMES 3     345 - LEHIGH 3     345 1
B


0.00 0.00 138.77 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-258.4 -0.00880 0.03431 -0.69039 -0.00270 -0.02242 0.07079 -0.02827 -0.00766 0.00265 -0.01373 0.06066 -0.00847 0.00293 0.03705 -0.02105 -0.00731 -0.00872 -0.01758 -0.00731 0.00204 -0.00823 0.01721 0.00270 0.02712 -0.00556


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B


0.00 0.00 137.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-255.6 -0.00799 0.03694 -0.68528 -0.00349 -0.01701 -0.11048 -0.02784 -0.00699 0.00405 -0.01306 0.06420 -0.00999 0.00226 0.03959 -0.02064 -0.00970 -0.00810 -0.01583 -0.00970 0.00250 -0.00980 0.01837 0.00242 0.02930 -0.00463


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 J182-Outlet2


GRNDMDOW 5   161 - GRE-PL VLLY5 161 1
B


0.00 0.00 138.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-251.6 -0.00777 0.03584 -0.68898 -0.00326 -0.01623 0.07221 -0.02676 -0.00678 0.00405 -0.01260 0.06164 -0.00953 0.00220 0.03792 -0.01981 -0.00926 -0.00784 -0.01510 -0.00926 0.00253 -0.00934 0.01763 0.00240 0.02789 -0.00456


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 R42-Outlet3


WEBSTER3     345 - LEHIGH 3     345 1
B


0.00 0.00 138.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-248.9 -0.00831 0.03418 -0.69035 -0.00345 -0.01007 0.07085 -0.02782 -0.00713 0.00214 -0.01313 0.06067 -0.00881 0.00256 0.03712 -0.02014 -0.00781 -0.00816 -0.01779 -0.00781 0.00147 -0.00864 0.01703 0.00212 0.02718 -0.00514


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 H081-Outlet1


LYON CO 3    345 - H081_SUB     345 1
B


0.00 0.00 138.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-248.2 -0.00756 0.03592 -0.68883 -0.00330 -0.01632 0.07237 -0.02653 -0.00704 0.00407 -0.01559 0.06186 -0.00965 0.00222 0.03820 -0.02043 -0.00938 -0.00818 -0.01521 -0.00938 0.00253 -0.00945 0.01776 0.00241 0.02815 -0.00422


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B


0.00 0.00 138.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-246.8 -0.00776 0.03593 -0.68890 -0.00464 -0.01642 0.07229 -0.02677 -0.00679 0.00380 -0.01261 0.06178 -0.00993 0.00220 0.03806 -0.01987 -0.00950 -0.00785 -0.01530 -0.00950 0.00163 -0.00978 0.01802 -0.00162 0.02802 -0.00453


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 J191_R65-Outlet2


RLHILLS3     345 - MADISON3     345 1
B


0.00 0.00 138.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-246.3 -0.00779 0.03587 -0.68895 -0.00310 -0.01614 0.07223 -0.02677 -0.00682 0.00413 -0.01263 0.06167 -0.00942 0.00227 0.03794 -0.01987 -0.01086 -0.00788 -0.01507 -0.01086 0.00264 -0.00922 0.01769 0.00253 0.02792 -0.00457


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 H081-Outlet2


BRKNGCO3     345 - H081_SUB     345 1
B


0.00 0.00 138.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-247.0 -0.00756 0.03592 -0.68883 -0.00330 -0.01632 0.07237 -0.02653 -0.00704 0.00407 -0.00932 0.06186 -0.00965 0.00222 0.03820 -0.02043 -0.00938 -0.00818 -0.01521 -0.00938 0.00253 -0.00945 0.01776 0.00241 0.02815 -0.00422


631127 HAYWD#15     161 631180 
FREEBORN5    161  1 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B


0.00 0.00 138.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-246.3 -0.00779 0.03589 -0.68895 -0.00825 -0.01640 0.07224 -0.02680 -0.00682 0.00435 -0.01265 0.06171 -0.01015 0.00226 0.03798 -0.01989 -0.00942 -0.00788 -0.01539 -0.00942 0.00343 -0.01004 0.01780 0.00380 0.02795 -0.00457


631139 HAZLTON3     345 631142 
ARNOLD 3     345  1


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.69 0.00 0.00 0.00 0.00
906.9 0.09393 0.16681 0.14966 0.01384 0.05350 0.14719 0.10041 0.08354 0.11561 0.09070 0.17136 0.01641 -0.08086 0.17240 0.07659 0.00506 0.08186 0.06602 0.00506 0.06156 0.01652 0.21352 0.01092 0.12759 0.09839


631142 ARNOLD 3     345 631148 
MORGANV3     345  1


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.48 0.00 0.00 0.00 0.00
962.2 0.08508 0.15326 0.13491 0.06033 0.05514 0.13291 0.09197 0.07599 0.13338 0.08277 0.15158 0.02649 -0.07515 0.14993 0.07152 0.00931 0.07464 0.06877 0.00931 0.10925 0.02781 0.20769 0.10690 0.11518 0.08865


631148 MORGANV3     345 636420 
TIFFIN 3     345  1


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.07 0.00 0.00 0.00 0.00
950.6 0.08839 0.16007 0.13981 0.09057 0.05991 0.13784 0.09592 0.07903 0.15366 0.08619 0.15589 0.03298 -0.07814 0.15288 0.07502 0.01075 0.07768 0.07562 0.01075 0.14373 0.03507 0.22405 0.16150 0.12024 0.09195


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 **      Base Case      ** Base Case A


0.00 13.54 10.06 18.96 39.67 2.23 14.72 6.53 6.95 14.34 0.00 3.43 0.00 0.00 18.37 20.77 0.00 1.52 18.88 10.27 8.83 0.00 9.14 0.00 5.23 0.00


1019.4 0.06188 0.05090 0.05003 0.12640 0.15866 0.05067 0.07359 0.06592 0.07021 0.07134 0.02764 0.17163 -0.09222 0.02494 0.09186 0.20527 0.06898 0.12665 0.20527 0.07412 0.17652 -0.01170 0.06095 0.01943 0.05509







Table J-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2022


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J249 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 180 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.74 0.00 0.00 18.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1124.5 0.07305 0.07073 0.06752 0.13743 0.16507 0.06792 0.08546 0.07584 0.08935 0.08205 0.04747 0.17444 -0.10381 0.04437 0.10082 0.20499 0.07866 0.13532 0.20499 0.09236 0.17960 0.01751 0.08227 0.03556 0.06683


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 B-TIFFIN SPS


HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.75 0.00 0.00 18.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1122.2 0.07327 0.07110 0.06784 0.13784 0.16525 0.06824 0.08570 0.07603 0.08979 0.08226 0.04782 0.17460 -0.10356 0.04471 0.10102 0.20505 0.07885 0.13554 0.20505 0.09288 0.17977 0.01803 0.08290 0.03585 0.06706


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 B2.ASK-ARPOG SPS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
COC 69      69.0 - TIMBERWOLF  69.0 1
MAUSTON     69.0 - HLT 69      69.0 1


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.92 0.00 0.00 19.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1079.2 0.06716 0.05335 0.05310 0.12772 0.16073 0.05381 0.07787 0.07082 0.07194 0.07599 0.03063 0.17323 -0.09272 0.02863 0.09544 0.20669 0.07369 0.12895 0.20669 0.07556 0.17811 -0.01061 0.06206 0.02219 0.06095
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631139 HAZLTON3     345 631144 
MITCHLCO3    345 1


HAZLTON3     345 - MITCHLCO3    345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.67 0.00 0.00 18.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1086.2 0.06941 0.05338 0.05926 0.12312 0.15873 0.05946 0.07970 0.07248 0.06675 0.07795 0.04343 0.17062 -0.09675 0.04542 0.09600 0.20423 0.07525 0.12714 0.20423 0.07001 0.17540 -0.01881 0.05533 0.02913 0.06344


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631199 EMERY3       345 636199 
BLKHAWK3     345 1


EMERY3       345 - BLKHAWK3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.06 0.00 0.00 19.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1101.3 0.06624 0.07270 0.06060 0.12765 0.16595 0.06129 0.08096 0.06994 0.07498 0.07648 0.03231 0.17492 -0.09551 0.02614 0.09812 0.20809 0.07315 0.13407 0.20809 0.07600 0.17980 -0.02068 0.05842 0.02070 0.05901


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 B2.ASK-ARP3 SPS


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.91 0.00 0.00 19.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1078.1 0.06711 0.05328 0.05303 0.12768 0.16069 0.05374 0.07781 0.07078 0.07189 0.07594 0.03052 0.17320 -0.09273 0.02855 0.09540 0.20666 0.07365 0.12890 0.20666 0.07551 0.17808 -0.01073 0.06201 0.02203 0.06089


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 ATC_B2_8E2


AS KING3     345 - EAU CL 3     345 1
EAU CL 3     345 - ARP 345      345 1
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE9 913.8 9
EAU CL 3     345 - EAU CLA5     161 - 
EAUCLAIRE10913.8 10


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.91 0.00 0.00 19.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1082.0 0.06711 0.05328 0.05303 0.12768 0.16069 0.05374 0.07781 0.07078 0.07189 0.07594 0.03052 0.17320 -0.09273 0.02855 0.09540 0.20666 0.07365 0.12890 0.20666 0.07551 0.17808 -0.01073 0.06201 0.02203 0.06089
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631139 HAZLTON3     345 631142 
ARNOLD 3     345 1


HAZLTON3     345 - ARNOLD 3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.63 0.00 0.00 18.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1087.0 0.07079 0.06622 0.06408 0.12477 0.16225 0.06448 0.08281 0.07376 0.07944 0.07973 0.04420 0.17124 -0.10157 0.04171 0.09851 0.20388 0.07659 0.13157 0.20388 0.07726 0.17608 0.00871 0.05800 0.03248 0.06457


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631113 POWESHK5     161 631117 
REASNOR5     161 1


POWESHK5     161 - REASNOR5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.77 0.00 0.00 19.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1090.1 0.06612 0.05586 0.05435 0.14579 0.16770 0.05501 0.07861 0.07023 0.08033 0.07606 0.03075 0.18401 -0.10255 0.02771 0.09757 0.21511 0.07343 0.13551 0.21511 0.09013 0.18976 -0.01021 0.07977 0.02180 0.05900


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1


631142 ARNOLD 3     345 631148 
MORGANV3     345 1


ARNOLD 3     345 - MORGANV3     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.73 0.00 0.00 18.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1088.1 0.06876 0.06301 0.06083 0.13039 0.16227 0.06131 0.08085 0.07202 0.08048 0.07791 0.04002 0.17273 -0.09947 0.03721 0.09728 0.20488 0.07492 0.13152 0.20488 0.08235 0.17771 0.00553 0.06912 0.02937 0.06235


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 G826-Outlet1


FIELD_S3     345 - G826_SUB     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.07 0.00 0.00 19.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1060.9 0.05673 0.05290 0.05074 0.12885 0.16319 0.05103 0.09838 0.06247 0.07264 0.06781 0.02522 0.17482 -0.09170 0.02041 0.09579 0.20822 0.06598 0.13139 0.20822 0.07625 0.17971 -0.01261 0.06255 0.01518 0.04869


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 H009-Outlet1


ABBOTT 5     161 - TRAER  5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.04 0.00 0.00 19.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1043.4 0.06178 0.04993 0.04920 0.14127 0.16066 0.04986 0.07367 0.06599 0.07286 0.07145 0.02615 0.17596 -0.09227 0.02349 0.09250 0.20789 0.06912 0.12879 0.20789 0.08384 0.18120 -0.01585 0.10446 0.01800 0.05482


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 G798-Outlet1


M-TOWN_W5    161 - STRY_CO5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.97 0.00 0.00 19.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1040.3 0.06220 0.05026 0.04974 0.18582 0.16068 0.05039 0.07408 0.06635 0.06665 0.07184 0.02691 0.17904 -0.09303 0.02429 0.09280 0.20720 0.06946 0.13007 0.20720 0.06334 0.18485 -0.01369 0.04432 0.01875 0.05527


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.82 0.00 0.00 18.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1031.2 0.06226 0.04917 0.08327 0.12656 0.15944 0.04718 0.07488 0.06625 0.07002 0.07194 0.02466 0.17209 -0.09233 0.02311 0.09281 0.20572 0.06936 0.12738 0.20572 0.07400 0.17697 -0.01255 0.06084 0.01808 0.05531


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 H081-Outlet1


LYON CO 3    345 - H081_SUB     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.82 0.00 0.00 18.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1032.9 0.06112 0.05058 0.04949 0.12653 0.15897 0.05010 0.07275 0.06690 0.07015 0.08243 0.02685 0.17207 -0.09230 0.02390 0.09414 0.20570 0.07023 0.12705 0.20570 0.07409 0.17693 -0.01217 0.06092 0.01848 0.05382


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 H009-Outlet2


ABBOTT 5     161 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.04 0.00 0.00 19.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1025.9 0.06178 0.04993 0.04920 0.14127 0.16066 0.04986 0.07367 0.06599 0.07286 0.07145 0.02615 0.17596 -0.09227 0.02349 0.09250 0.20789 0.06912 0.12879 0.20789 0.08384 0.18120 -0.01585 -0.01498 0.01800 0.05482


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 H081-Outlet2


BRKNGCO3     345 - H081_SUB     345 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.82 0.00 0.00 18.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1028.4 0.06112 0.05058 0.04949 0.12653 0.15897 0.05010 0.07275 0.06690 0.07015 0.05915 0.02685 0.17207 -0.09230 0.02390 0.09414 0.20570 0.07023 0.12705 0.20570 0.07409 0.17693 -0.01217 0.06092 0.01848 0.05382


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 J026-Outlet3


ADAMS  3     345 - ADAMS  5     161 - 
ADAMS1 9    13.8 9


B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 18.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1024.1 0.06176 0.05274 0.05262 0.12651 0.15895 0.05297 0.07372 0.06582 0.07062 0.07129 0.03452 0.17175 -0.09236 0.02383 0.09198 0.20536 0.06889 0.12696 0.20536 0.07436 0.17664 -0.01136 0.06097 0.02098 0.05490
635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 G870-Outlet1


WNBAGOS5     161 - FREEBORN5    161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.82 0.00 0.00 18.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1021.6 0.06226 0.04917 0.03502 0.12656 0.15944 0.04718 0.07488 0.06625 0.07002 0.07194 0.02466 0.17209 -0.09233 0.02311 0.09281 0.20572 0.06936 0.12738 0.20572 0.07400 0.17697 -0.01255 0.06084 0.01808 0.05531


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 G947-Outlet2


NUTHTCH5     161 - FRANKLN5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.78 0.00 0.00 18.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1021.2 0.06173 0.05045 0.04975 0.12754 0.15848 0.05038 0.07340 0.06579 0.07951 0.07119 0.02740 0.17183 -0.09215 0.02475 0.09172 0.20535 0.06885 0.12640 0.20535 0.07887 0.17674 -0.01185 0.06245 0.01926 0.05494


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C5-BKHK-EMRY+BUT-FRNK


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - BUTLER 5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.27 0.00 0.00 19.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1144.0 0.06723 0.07711 0.06245 0.13238 0.17026 0.06318 0.08286 0.07095 0.10196 0.07785 0.03222 0.17778 -0.09662 0.02527 0.10021 0.21014 0.07426 0.13942 0.21014 0.09026 0.18280 -0.02629 0.06087 0.01982 0.05975


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C5-BKHK-EMRY+BKHK-CFU-BUT


EMERY3       345 - BLKHAWK3     345 1
BLKHAWK5     161 - UNIONTP5     161 1
UNIONTP5     161 - UNIONCF5     161 1
UNIONTP5     161 - BUTLER 5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.27 0.00 0.00 19.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1143.4 0.06723 0.07711 0.06244 0.13241 0.17026 0.06318 0.08286 0.07095 0.10198 0.07785 0.03221 0.17779 -0.09662 0.02526 0.10021 0.21014 0.07426 0.13943 0.21014 0.09029 0.18281 -0.02629 0.06093 0.01981 0.05975


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-TIFFIN-954


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 5     161 - CRLRIDG5     161 1
ALTWTIF8    69.0 - TIFFIN 5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.74 0.00 0.00 18.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1128.4 0.07432 0.07301 0.06951 0.13915 0.16586 0.06989 0.08683 0.07697 0.09178 0.08328 0.04970 0.17488 -0.10502 0.04654 0.10187 0.20499 0.07977 0.13639 0.20499 0.09493 0.18008 0.02097 0.08549 0.03740 0.06817


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-TIFFIN-944


TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.75 0.00 0.00 18.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1122.2 0.07327 0.07110 0.06784 0.13784 0.16525 0.06824 0.08570 0.07603 0.08979 0.08226 0.04782 0.17460 -0.10356 0.04471 0.10102 0.20505 0.07885 0.13554 0.20505 0.09288 0.17977 0.01803 0.08290 0.03585 0.06706


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C5-BKHK-EMRY+FRNK-HMPT-SHEF


EMERY3       345 - BLKHAWK3     345 1
FRANKLN5     161 - HAMPTONTAP5  161 1
HAMPTON5     161 - HAMPTONTAP5  161 1
SHEFFLD5     161 - HAMPTONTAP5  161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.06 0.00 0.00 19.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1101.6 0.06631 0.07314 0.06081 0.12748 0.16596 0.06149 0.08106 0.07000 0.07357 0.07655 0.03246 0.17490 -0.09555 0.02622 0.09819 0.20808 0.07321 0.13407 0.20808 0.07536 0.17977 -0.02072 0.05818 0.02078 0.05907


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-HILLS-984


HILLS  3     345 - TIFFIN 3     345 1
HILLSIE5     161 - HILLS  3     345 1
ROSEHLW5     161 - HILLSIE5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.76 0.00 0.00 18.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1094.5 0.07158 0.06814 0.06519 0.13754 0.16438 0.06563 0.08392 0.07454 0.08754 0.08065 0.04477 0.17449 -0.09916 0.04166 0.09969 0.20511 0.07739 0.13442 0.20511 0.09150 0.17965 0.01391 0.08175 0.03345 0.06528


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-HILLS-974


HILLS  3     345 - TIFFIN 3     345 1
HILLS  3     345 - HILLS  5     161 - 
HILL1XT9    13.8 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20.87 0.00 0.00 18.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1090.0 0.07368 0.07157 0.06821 0.14119 0.16636 0.06862 0.08622 0.07648 0.09132 0.08276 0.04798 0.17658 -0.09569 0.04480 0.10168 0.20626 0.07932 0.13673 0.20626 0.09566 0.18183 0.01802 0.08641 0.03597 0.06742


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-PWESHK-1072


POWESHK5     161 - BEACON 5     161 1
POWESHK8    69.0 - POWESHK5     161 1
POWESHK5     161 - REASNOR5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.87 0.00 0.00 19.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1092.8 0.06653 0.05636 0.05477 0.14795 0.16860 0.05544 0.07911 0.07066 0.08144 0.07652 0.03105 0.18531 -0.10349 0.02797 0.09814 0.21607 0.07387 0.13642 0.21607 0.09197 0.19115 -0.01008 0.08195 0.02202 0.05938


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-PWESHK-972


PARNEL 5     161 - POWESHK5     161 1
POWESHK5     161 - BEACON 5     161 1
POWESHK8    69.0 - POWESHK5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.87 0.00 0.00 19.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1091.6 0.06653 0.05636 0.05477 0.14795 0.16860 0.05544 0.07911 0.07066 0.08144 0.07652 0.03105 0.18531 -0.10349 0.02797 0.09814 0.21607 0.07387 0.13642 0.21607 0.09197 0.19115 -0.01008 0.08195 0.02202 0.05938


635680 BONDRNT3     345 635730 
MNTZUMA3     345  1 C2-PWESHK-872


POWESHK5     161 - REASNOR5     161 1
PARNEL 5     161 - POWESHK5     161 1


C_MEC


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.80 0.00 0.00 19.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00


1091.5 0.06613 0.05583 0.05431 0.14605 0.16787 0.05498 0.07864 0.07026 0.08038 0.07609 0.03066 0.18431 -0.10231 0.02762 0.09765 0.21538 0.07346 0.13566 0.21538 0.09028 0.19006 -0.01040 0.07992 0.02170 0.05900
656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1


631000 ABBOTT 5     161 631083 
TRAER  5     161 1


ABBOTT 5     161 - TRAER  5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.42 0.00 0.00 0.00 0.00 0.00 0.00
65.3 0.00160 0.00396 0.00176 0.02455 0.00788 0.00185 0.00274 0.00178 0.03222 0.00224 -0.00069 0.00901 -0.00207 -0.00153 0.00360 0.00557 0.00197 0.00976 0.00557 0.06795 0.00965 -0.00993 0.03087 -0.00148 0.00115


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 H021-Outlet1


WELSBRG5     161 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.32 0.00 0.00 0.00 0.00 0.00 0.00
56.1 0.00328 0.01109 0.00642 -0.01381 0.00668 0.00646 0.00468 0.00296 0.05825 0.00362 0.00439 -0.00062 -0.00362 0.00278 0.00405 -0.00007 0.00301 0.00955 -0.00007 0.12496 -0.00085 -0.00214 -0.05637 0.00266 0.00313


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1


631000 ABBOTT 5     161 631081 M-
TOWN 5     161 1


ABBOTT 5     161 - M-TOWN 5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.42 0.00 0.00 0.00 0.00 0.00 0.00
38.8 0.00160 0.00396 0.00176 0.02455 0.00788 0.00185 0.00274 0.00178 0.03222 0.00224 -0.00069 0.00901 -0.00207 -0.00153 0.00360 0.00557 0.00197 0.00976 0.00557 0.06795 0.00965 -0.00993 -0.15051 -0.00148 0.00115


656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1


631166 NUTHTCH5     161 636230 
FRANKLN5     161 1


NUTHTCH5     161 - FRANKLN5     161 1
B


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.32 0.00 0.00 0.00 0.00 0.00 0.00
36.9 0.00109 0.00342 0.00176 0.00706 0.00404 0.00180 0.00178 0.00110 0.06983 0.00140 0.00051 0.00332 -0.00169 -0.00018 0.00199 0.00193 0.00118 0.00540 0.00193 0.07446 0.00355 -0.00428 -0.02850 -0.00006 0.00089


680297 LELAND      69.0 680301 T
FC        69.0  1 G870-Outlet2


HAYWD#15     161 - FREEBORN5    161 1
B


0.00 0.00 5.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-29.8 -0.00218 0.01415 -0.02806 0.00080 -0.00188 -0.02746 -0.00552 -0.00183 0.00395 -0.00290 0.00772 -0.00089 0.00098 0.00392 -0.00375 -0.00098 -0.00197 -0.00151 -0.00098 0.00283 -0.00081 0.00371 0.00197 0.00406 -0.00173


680297 LELAND      69.0 680301 T
FC        69.0  1 ITCM-B106-NW


HAYWD#15     161 - FREEBORN5    161 1
HAYWD#18    69.0 - HAYWD#15     161 1
HAYWD#25     161 - HAYWD#15     161 1
ADAMS_S5     161 - HAYWD#15     161 1


B


0.00 0.00 5.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-29.4 -0.00220 0.01457 -0.02799 0.00085 -0.00181 -0.02788 -0.00550 -0.00184 0.00406 -0.00290 0.00702 -0.00084 0.00099 0.00393 -0.00373 -0.00095 -0.00198 -0.00144 -0.00095 0.00291 -0.00077 0.00364 0.00202 0.00386 -0.00176
680297 LELAND      69.0 680301 T
FC        69.0  1 G681-Outlet2


ALEAWST8    69.0 - G681_SUB    69.0 1
B


0.00 0.00 0.00 0.00 0.00 7.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-27.7 -0.00202 0.01346 0.00352 0.00077 -0.00177 -0.16545 -0.00520 -0.00170 0.00378 -0.00271 0.00702 -0.00083 0.00094 0.00357 -0.00354 -0.00092 -0.00183 -0.00142 -0.00092 0.00271 -0.00076 0.00351 0.00188 0.00393 -0.00159


681521 SENECA 5     161 681523 
GENOA  5     161  1 **      Base Case      ** Base Case A


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
-301.8 -0.01904 -0.01700 -0.02447 -0.00247 -0.00726 -0.02435 -0.01738 -0.01724 -0.00705 -0.01750 -0.03729 -0.00392 0.00932 -0.02731 -0.01344 -0.00284 -0.01670 -0.00852 -0.00284 -0.00426 -0.00389 -0.02984 -0.00098 -0.06152 -0.02048


698928 WERNER W     345 699785 
ROCKY RN     345  1


**      Base Case      ** Base Case A 0.0 0.0 0.0 0.0 0.0 0.0 10.7 6.6 0.0 11.8 0.0 0.0 0.0 7.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.00 -780.9 -0.06791 -0.03301 -0.04280 -0.01408 -0.02411 -0.04315 -0.05338 -0.06674 -0.02112 -0.05862 -0.04599 -0.01711 0.01370 -0.05283 -0.04452 -0.01414 -0.06330 -0.02736 -0.01414 -0.01665 -0.01708 -0.02043 -0.01172 -0.06823 -0.07399


630009 ANITA  8    69.0 630396 
CASEY R     69.0  1


WIA5CS8162C2 CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.97 0.00 0.00 0.00 0.00 0.00 70.8 0.00150 0.00144 0.00136 0.00586 0.00235 0.00137 0.00175 0.00150 0.00203 0.00170 0.00097 0.06251 -0.00390 0.00091 0.00214 0.00151 0.00155 0.00425 0.00151 0.00220 0.03943 0.00036 0.00196 0.00077 0.00138


630009 ANITA  8    69.0 630396 
CASEY R     69.0  1


ITCM-C303-SW BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 0.00 0.00 0.00 0.00 0.00 59.3 0.00250 0.00169 0.00181 0.00372 0.00160 0.00183 0.00266 0.00247 0.00167 0.00290 0.00134 0.05069 -0.00250 0.00135 0.00398 -0.00131 0.00255 0.00494 -0.00131 0.00142 0.03207 0.00045 0.00098 0.00117 0.00228


630019 LIBERTY8    69.0 630321 
LIBERTP8    69.0  1


ITCM-C106-NE HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.18 0.00 0.00 0.00 0.00 -66.0 -0.00382 -0.00780 -0.00642 -0.00637 -0.00464 -0.00633 -0.00458 -0.00353 -0.00873 -0.00401 -0.00661 -0.00390 0.00145 -0.00607 -0.00411 -0.00310 -0.00357 -0.00503 -0.00310 -0.00846 -0.00403 -0.03267 -0.00975 -0.00450 -0.00376


630024 DUNDEE 8    69.0 630303 
AURORAR8    69.0  1


ITCM-C107-NE HAZLTON3     345 - DBQCOUNTY3   345 1
HAZL S 5     161 - DUNDEE 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.64 0.00 0.00 0.00 0.00 -33.7 -0.00376 -0.00562 -0.00608 0.00004 -0.00202 -0.00603 -0.00383 -0.00339 -0.00327 -0.00359 -0.00827 -0.00082 0.00254 -0.00628 -0.00298 -0.00061 -0.00331 -0.00236 -0.00061 -0.00117 -0.00080 -0.12899 0.00152 -0.01122 -0.00396


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0  1


ITCM-C106-NE HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.18 0.00 0.00 0.00 0.00 90.1 0.00382 0.00780 0.00642 0.00637 0.00464 0.00633 0.00458 0.00353 0.00873 0.00401 0.00661 0.00390 -0.00145 0.00607 0.00411 0.00310 0.00357 0.00503 0.00310 0.00846 0.00403 0.03267 0.00975 0.00450 0.00376


630052 NEWPORT8    69.0 630554 
MEDIAPLS    69.0  1


ITCM_C2_DENMARK_1_161 DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 36.1 0.00184 0.00253 0.00239 0.00206 0.00148 0.00237 0.00188 0.00167 0.00252 0.00176 0.00266 0.00113 0.09706 0.00261 0.00150 0.00080 0.00162 0.00159 0.00080 0.00255 0.00122 0.00353 0.00281 0.00256 0.00194


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


631037 MPWSPLIT     161 631108 
DENMARK5     161 1


MPWSPLIT     161 - DENMARK5     161 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -73.6 -0.00043 -0.00091 -0.00089 0.00088 0.00094 -0.00088 -0.00028 -0.00023 -0.00041 -0.00022 -0.00139 0.00178 -0.27213 -0.00140 0.00026 0.00194 -0.00015 0.00066 0.00194 -0.00007 0.00169 -0.00241 -0.00016 -0.00156 -0.00060


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


ITCM-B105-SE MPWSPLIT     161 - DENMARK5     161 1
DENMARK5     161 - BRLGTN 5     161 2


B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -73.4 -0.00045 -0.00093 -0.00092 0.00082 0.00089 -0.00090 -0.00031 -0.00026 -0.00045 -0.00025 -0.00141 0.00172 -0.27160 -0.00142 0.00022 0.00188 -0.00018 0.00061 0.00188 -0.00011 0.00163 -0.00243 -0.00021 -0.00157 -0.00063


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


ITCM_C2_DENMARK_1_161 DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
HENRYCO5     161 - DENMARK5     161 1
HENRYCO5     161 - JEFF   5     161 1
2HENRY      69.0 - HENRYCO5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -78.1 -0.00082 -0.00135 -0.00131 0.00007 0.00027 -0.00129 -0.00073 -0.00063 -0.00098 -0.00065 -0.00174 0.00096 -0.26965 -0.00174 -0.00022 0.00118 -0.00056 0.00004 0.00118 -0.00075 0.00088 -0.00272 -0.00088 -0.00185 -0.00098







Table J-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2022


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J249 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 180 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


ITCM_C2_DENMARK_2_161 DENMARK5     161 - BRLGTN 5     161 2
MPWSPLIT     161 - DENMARK5     161 1
BRLGTN18    69.0 - BRLGTN 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 53.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -76.0 -0.00036 -0.00080 -0.00079 0.00090 0.00095 -0.00077 -0.00022 -0.00018 -0.00032 -0.00016 -0.00126 0.00174 -0.26539 -0.00128 0.00030 0.00189 -0.00010 0.00068 0.00189 0.00001 0.00167 -0.00222 -0.00007 -0.00143 -0.00052


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


ITCM-C101-SE DENMARK5     161 - BRLGTN 5     161 1
DENMARK5     161 - BRLGTN 5     161 2
VIELE  5     161 - DENMARK5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 29.68 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -61.6 -0.00129 -0.00158 -0.00150 -0.00186 -0.00149 -0.00150 -0.00136 -0.00123 -0.00172 -0.00129 -0.00154 -0.00155 -0.14842 -0.00150 -0.00127 -0.00134 -0.00122 -0.00146 -0.00134 -0.00185 -0.00158 -0.00179 -0.00197 -0.00146 -0.00131


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1


MPWU9A LN102 9 SUB  5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SB 112 5     161 1
SB 18  5     161 - SB 112 5     161 1
9 SUB1 8    69.0 - 9 SUB  5     161 - 9 
SUB1 9    13.8 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -61.3 0.00087 0.00109 0.00103 0.00109 0.00089 0.00102 0.00090 0.00083 0.00114 0.00086 0.00107 0.00084 -0.11964 0.00105 0.00083 0.00074 0.00082 0.00090 0.00074 0.00119 0.00086 0.00129 0.00128 0.00100 0.00088


630308 EARLTAP8    69.0 630310 
ALMORE 8    69.0  1


ITCM-C106-NE HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.18 0.00 0.00 0.00 0.00 68.6 0.00382 0.00780 0.00642 0.00637 0.00464 0.00633 0.00458 0.00353 0.00873 0.00401 0.00661 0.00390 -0.00145 0.00607 0.00411 0.00310 0.00357 0.00503 0.00310 0.00846 0.00403 0.03267 0.00975 0.00450 0.00376


630396 CASEY R     69.0 630831 
MENLOTP8    69.0  1


WIA5CS8162C2 CRESTON5     161 - CRESTN 8    69.0 - 
CRESTON 9   13.8 1
CRESTON5     161 - CRESTON8    69.0 1
5MARYVL      161 - CRESTON5     161 1
ANTA TP5     161 - CRESTON5     161 1
WNTRST 5     161 - CRESTON5     161 1
BROOKST5     161 - CRESTON5     161 1
ANTA TP5     161 - ANITA  5     161 1
ANTA TP5     161 - EXIRA  5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.97 0.00 0.00 0.00 0.00 0.00 68.6 0.00150 0.00144 0.00136 0.00586 0.00235 0.00137 0.00175 0.00150 0.00203 0.00170 0.00097 0.06251 -0.00390 0.00091 0.00214 0.00151 0.00155 0.00425 0.00151 0.00220 0.03943 0.00036 0.00196 0.00077 0.00138


631007 GR JCT7      115 631074 
GR JCT 5     161  1


CIPC-58 ANTA TP5     161 - ANITA  5     161 1
PERRY  5     161 - KARMA 5      161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.59 0.00 0.00 0.00 0.00 0.00 -50.4 -0.00142 0.00139 0.00047 0.04051 0.00084 0.00026 -0.00140 -0.00165 0.00634 -0.00192 0.00101 -0.18496 0.00236 0.00073 -0.00330 0.00082 -0.00179 -0.00540 0.00082 0.01130 -0.19181 0.00265 0.01382 0.00083 -0.00107


631098 MQOKETA5     161 631099 
WYOMING5     161  1


ITCM-C105-NE HAZLTON3     345 - DBQCOUNTY3   345 1
LORE   5     161 - LIBERTY5     161 1
LIBERTY8    69.0 - LIBERTY5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.11 0.00 0.00 0.00 -171.9 -0.01044 -0.01988 -0.01623 -0.02471 -0.01491 -0.01595 -0.01263 -0.00989 -0.02480 -0.01121 -0.01562 -0.01449 0.00338 -0.01492 -0.01206 -0.01198 -0.01009 -0.01563 -0.01198 -0.02827 -0.01500 -0.02628 -0.03406 -0.00861 -0.01009


631098 MQOKETA5     161 631099 
WYOMING5     161  1


ITCM-C106-NE HAZLTON3     345 - DBQCOUNTY3   345 1
LIBERTY5     161 - DUNDEE 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.97 0.00 0.00 0.00 -170.1 -0.01016 -0.01924 -0.01573 -0.02406 -0.01448 -0.01546 -0.01226 -0.00962 -0.02402 -0.01090 -0.01515 -0.01409 0.00340 -0.01448 -0.01172 -0.01165 -0.00982 -0.01517 -0.01165 -0.02747 -0.01459 -0.02400 -0.03310 -0.00841 -0.00983


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


**      Base Case      ** Base Case
A_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.06 0.00 0.00 0.00 0.00 -186.0 -0.00930 -0.02010 -0.01580 -0.01671 -0.01221 -0.01542 -0.01141 -0.00865 -0.02375 -0.00991 -0.01540 -0.01034 0.00311 -0.01440 -0.01041 -0.00831 -0.00879 -0.01321 -0.00831 -0.02241 -0.01069 -0.05720 -0.02436 -0.00833 -0.00907


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631139 HAZLTON3     345 631191 
DBQCOUNTY3   345 1


HAZLTON3     345 - DBQCOUNTY3   345 1
B_MAPP


0.00 8.78 0.00 0.00 0.00 0.00 0.00 0.00 3.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.57 0.00 2.59 5.15 0.00 0.00 0.00 -294.7 -0.01588 -0.03302 -0.02669 -0.02442 -0.01937 -0.02592 -0.01914 -0.01469 -0.03590 -0.01674 -0.02678 -0.01594 0.00501 -0.02559 -0.01719 -0.01293 -0.01488 -0.02092 -0.01293 -0.03296 -0.01643 -0.07183 -0.03430 -0.01497 -0.01562


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631140 SALEM  3     345 631191 
DBQCOUNTY3   345 1


SALEM  3     345 - DBQCOUNTY3   345 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.32 0.00 0.00 0.00 0.00 -222.2 -0.01395 -0.02725 -0.02232 -0.01953 -0.01546 -0.02168 -0.01627 -0.01289 -0.02963 -0.01442 -0.02259 -0.01236 0.00739 -0.02175 -0.01436 -0.00972 -0.01296 -0.01693 -0.00972 -0.02700 -0.01276 -0.06453 -0.02816 -0.01391 -0.01390


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631148 MORGANV3     345 636420 
TIFFIN 3     345 1


MORGANV3     345 - TIFFIN 3     345 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.37 4.59 0.00 0.00 0.00 -218.4 -0.01255 -0.02591 -0.02092 -0.01992 -0.01406 -0.02028 -0.01487 -0.01153 -0.02935 -0.01303 -0.02121 -0.01113 0.00657 -0.02009 -0.01301 -0.00818 -0.01160 -0.01573 -0.00818 -0.02775 -0.01155 -0.06577 -0.03061 -0.01303 -0.01248


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


B-TIFFIN SPS HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1


B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.37 4.61 0.00 0.00 0.00 -218.2 -0.01258 -0.02596 -0.02096 -0.01998 -0.01408 -0.02033 -0.01491 -0.01156 -0.02942 -0.01306 -0.02126 -0.01116 0.00653 -0.02014 -0.01304 -0.00819 -0.01163 -0.01576 -0.00819 -0.02782 -0.01158 -0.06585 -0.03070 -0.01308 -0.01252


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


681521 SENECA 5     161 681523 
GENOA  5     161 1


SENECA 5     161 - GENOA  5     161 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.15 0.00 0.00 0.00 0.00 -211.4 -0.01081 -0.02143 -0.01771 -0.01688 -0.01276 -0.01719 -0.01278 -0.01001 -0.02429 -0.01129 -0.01834 -0.01063 0.00388 -0.01656 -0.01146 -0.00851 -0.01011 -0.01387 -0.00851 -0.02273 -0.01097 -0.05961 -0.02442 -0.01342 -0.01069


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


631142 ARNOLD 3     345 631148 
MORGANV3     345 1


ARNOLD 3     345 - MORGANV3     345 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.24 0.00 0.00 0.00 0.00 -207.2 -0.01130 -0.02365 -0.01897 -0.01786 -0.01325 -0.01842 -0.01353 -0.01042 -0.02676 -0.01183 -0.01904 -0.01064 0.00527 -0.01800 -0.01198 -0.00817 -0.01052 -0.01462 -0.00817 -0.02482 -0.01101 -0.06226 -0.02675 -0.01123 -0.01118


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


630024 DUNDEE 8    69.0 630304 
MASONVL8    69.0 1


DUNDEE 8    69.0 - MASONVL8    69.0 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.44 0.00 0.00 0.00 0.00 -206.0 -0.00985 -0.02123 -0.01674 -0.01792 -0.01292 -0.01633 -0.01208 -0.00916 -0.02519 -0.01049 -0.01640 -0.01099 0.00341 -0.01522 -0.01101 -0.00879 -0.00931 -0.01399 -0.00879 -0.02398 -0.01135 -0.06774 -0.02650 -0.00924 -0.00961


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


630304 MASONVL8    69.0 630305 
PRAIRI_8    69.0 1


MASONVL8    69.0 - PRAIRI_8    69.0 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.44 0.00 0.00 0.00 0.00 -205.5 -0.00985 -0.02123 -0.01674 -0.01792 -0.01292 -0.01633 -0.01208 -0.00916 -0.02519 -0.01049 -0.01640 -0.01099 0.00341 -0.01522 -0.01101 -0.00879 -0.00931 -0.01399 -0.00879 -0.02398 -0.01135 -0.06774 -0.02650 -0.00924 -0.00961


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


636400 HILLS  3     345 636420 
TIFFIN 3     345 1


HILLS  3     345 - TIFFIN 3     345 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.26 0.00 0.00 0.00 0.00 -204.5 -0.01147 -0.02398 -0.01921 -0.01902 -0.01349 -0.01867 -0.01373 -0.01058 -0.02755 -0.01200 -0.01926 -0.01096 0.00503 -0.01818 -0.01217 -0.00828 -0.01068 -0.01494 -0.00828 -0.02611 -0.01136 -0.06290 -0.02873 -0.01146 -0.01135


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


630305 PRAIRI_8    69.0 630306 
MANCIND8    69.0 1


PRAIRI_8    69.0 - MANCIND8    69.0 1
B_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.44 0.00 0.00 0.00 0.00 -204.4 -0.00985 -0.02123 -0.01674 -0.01792 -0.01292 -0.01633 -0.01208 -0.00916 -0.02519 -0.01049 -0.01640 -0.01099 0.00341 -0.01522 -0.01101 -0.00879 -0.00931 -0.01399 -0.00879 -0.02398 -0.01135 -0.06774 -0.02650 -0.00924 -0.00961


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C209-NE SALEM  3     345 - DBQCOUNTY3   345 1
HAZLTON3     345 - DBQCOUNTY3   345 1


C_MAPP


0.00 8.68 0.00 0.00 0.00 0.00 0.00 0.00 3.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.44 0.00 2.56 4.98 0.00 0.00 0.00 -280.0 -0.01618 -0.03265 -0.02662 -0.02350 -0.01882 -0.02583 -0.01920 -0.01495 -0.03514 -0.01690 -0.02689 -0.01526 0.00652 -0.02583 -0.01709 -0.01224 -0.01509 -0.02043 -0.01224 -0.03205 -0.01573 -0.07105 -0.03319 -0.01570 -0.01602


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C208-NE SALEM  3     345 - DBQCOUNTY3   345 1
DBQCOUNTY3   345 - EDEN 345     345 1


C_MAPP


0.00 8.68 0.00 0.00 0.00 0.00 0.00 0.00 3.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.44 0.00 2.56 4.98 0.00 0.00 0.00 -276.2 -0.01618 -0.03265 -0.02662 -0.02350 -0.01882 -0.02583 -0.01920 -0.01495 -0.03514 -0.01690 -0.02689 -0.01526 0.00652 -0.02583 -0.01709 -0.01224 -0.01509 -0.02043 -0.01224 -0.03205 -0.01573 -0.07105 -0.03319 -0.01570 -0.01602


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C104-NE SALEM  3     345 - DBQCOUNTY3   345 1
SO.GVW.5     161 - SALEM S5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.24 0.00 0.00 0.00 0.00 -225.7 -0.01323 -0.02636 -0.02139 -0.01928 -0.01512 -0.02079 -0.01558 -0.01224 -0.02896 -0.01375 -0.02142 -0.01221 0.00656 -0.02069 -0.01383 -0.00966 -0.01232 -0.01652 -0.00966 -0.02650 -0.01260 -0.06217 -0.02775 -0.01241 -0.01313


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C204-NE SALEM  3     345 - DBQCOUNTY3   345 1
SALEM N5     161 - SALEM  3     345 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.26 0.00 0.00 0.00 0.00 -220.9 -0.01340 -0.02650 -0.02158 -0.01907 -0.01507 -0.02097 -0.01571 -0.01238 -0.02894 -0.01389 -0.02173 -0.01208 0.00705 -0.02096 -0.01390 -0.00952 -0.01246 -0.01649 -0.00952 -0.02636 -0.01247 -0.06286 -0.02749 -0.01292 -0.01332


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C205-NE SALEM  3     345 - DBQCOUNTY3   345 1
SALEM S5     161 - SALEM  3     345 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.26 0.00 0.00 0.00 0.00 -221.0 -0.01340 -0.02651 -0.02159 -0.01907 -0.01507 -0.02098 -0.01572 -0.01239 -0.02895 -0.01389 -0.02173 -0.01208 0.00705 -0.02097 -0.01390 -0.00952 -0.01247 -0.01649 -0.00952 -0.02636 -0.01247 -0.06287 -0.02750 -0.01293 -0.01333


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


C2-TIFFIN-954 TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1
TIFFIN 5     161 - CRLRIDG5     161 1
ALTWTIF8    69.0 - TIFFIN 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.41 4.74 0.00 0.00 0.00 -220.5 -0.01294 -0.02661 -0.02153 -0.02042 -0.01429 -0.02087 -0.01529 -0.01187 -0.03009 -0.01340 -0.02190 -0.01125 0.00703 -0.02076 -0.01332 -0.00817 -0.01194 -0.01605 -0.00817 -0.02852 -0.01168 -0.06685 -0.03158 -0.01360 -0.01289


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C218-EC MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.38 4.57 0.00 0.00 0.00 -220.0 -0.01266 -0.02610 -0.02109 -0.01983 -0.01410 -0.02045 -0.01498 -0.01162 -0.02944 -0.01313 -0.02142 -0.01112 0.00669 -0.02030 -0.01309 -0.00816 -0.01170 -0.01578 -0.00816 -0.02772 -0.01153 -0.06601 -0.03048 -0.01320 -0.01260


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


ITCM-C217-EC MORGANV3     345 - TIFFIN 3     345 1
MORGANV3     345 - MORGANV5     161 1
ARNOLD 3     345 - MORGANV3     345 1
TIFFIN 3     345 - TIFFIN 5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.38 4.59 0.00 0.00 0.00 -219.7 -0.01269 -0.02615 -0.02114 -0.01989 -0.01412 -0.02049 -0.01502 -0.01165 -0.02950 -0.01316 -0.02147 -0.01114 0.00665 -0.02035 -0.01312 -0.00817 -0.01172 -0.01581 -0.00817 -0.02780 -0.01156 -0.06608 -0.03057 -0.01324 -0.01263


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


C2-TIFFIN-944 TIFFIN 3     345 - TIFFIN 5     161 1
MORGANV3     345 - TIFFIN 3     345 1
HILLS  3     345 - TIFFIN 3     345 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.37 4.61 0.00 0.00 0.00 -218.2 -0.01258 -0.02596 -0.02096 -0.01998 -0.01408 -0.02033 -0.01491 -0.01156 -0.02942 -0.01306 -0.02126 -0.01116 0.00653 -0.02014 -0.01304 -0.00819 -0.01163 -0.01576 -0.00819 -0.02782 -0.01158 -0.06585 -0.03070 -0.01308 -0.01252


631100 LIBERTY5     161 631101 
DUNDEE 5     161  1


C7.GNO-BUSTF GENOA53G    24.0 - GENOA  5     161 1
GENOA  5     161 - HARMONY5     161 1
GENOA  5     161 - LAC TAP5     161 1
COULEE 5     161 - GENOA  5     161 1
LANSINGW     161 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 1
GENOA       69.0 - GENOA  5     161 2
SENECA 5     161 - GENOA  5     161 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.32 0.00 0.00 0.00 0.00 -215.5 -0.01084 -0.02251 -0.01879 -0.01758 -0.01333 -0.01814 -0.01304 -0.01005 -0.02521 -0.01143 -0.02019 -0.01116 0.00343 -0.01706 -0.01177 -0.00900 -0.01018 -0.01444 -0.00900 -0.02359 -0.01151 -0.06431 -0.02527 -0.01500 -0.01065


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652273 FTTHMP19
13.8 1


WSD3FT2996C2 FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP29    13.8 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.82 0.00 8.18 0.00 0.00 0.00 0.00 7.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.39 0.00 -432.1 -0.04143 -0.00752 -0.01186 0.00706 0.00272 -0.01239 -0.02071 -0.05877 -0.00060 -0.04070 -0.01155 0.00883 0.01105 -0.01432 -0.03944 0.02183 -0.06431 -0.00354 0.02183 0.00251 0.00867 -0.00315 0.00482 -0.01318 -0.03571


652506 FTTHOMP3     345 652507 
FTTHOMP4     230 652274 FTTHMP29
13.8 1


WSD3FT2992C2 FTTHOMP3     345 - LELANDO3     345 1
FTTHOMP3     345 - FTTHOMP4     230 - 
FTTHMP19    13.8 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.82 0.00 8.18 0.00 0.00 0.00 0.00 7.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.39 0.00 -432.2 -0.04143 -0.00752 -0.01186 0.00706 0.00272 -0.01240 -0.02071 -0.05879 -0.00060 -0.04071 -0.01156 0.00883 0.01105 -0.01432 -0.03944 0.02183 -0.06432 -0.00354 0.02183 0.00251 0.00867 -0.00315 0.00482 -0.01318 -0.03572


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC
13.2 2


WND4FA-SB-C1 FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - JAMESTN4     230 2
FARGO  4     230 - MOORHED4     230 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 150.5 -0.02687 -0.00137 -0.00196 0.00008 0.00035 -0.00189 -0.00232 0.03040 -0.00058 -0.00227 -0.00253 0.00091 -0.00030 -0.00314 0.00151 0.00119 0.04428 0.00046 0.00119 -0.00041 0.00083 -0.00162 -0.00038 -0.00307 -0.01175


652435 FARGO  4     230 652436 
FARGO  7     115 652434 FARGOSVC
13.2 2


C2.FAR-582F MOORHED4     230 - MORRIS 4     230 1
MOORHED4     230 - MOORHED7     115 2
MOORHED4     230 - MOORHED7     115 1
FARGO  4     230 - MOORHED4     230 1
FARGO  4     230 - JAMESTN4     230 2
SHEYNNE4     230 - FARGO  4     230 1
FARGO  4     230 - FARGO  7     115 - 
FARGOSVC    13.2 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 146.3 -0.00335 -0.00030 -0.00079 0.00089 0.00131 -0.00065 -0.00046 0.01837 0.00035 0.00188 -0.00157 0.00168 0.00030 -0.00219 0.00321 0.00185 0.03137 0.00148 0.00185 0.00045 0.00161 -0.00084 0.00042 -0.00237 -0.00511


631071 SCRANTN5     161 631072 
GU CTR 5     161  1 CIPC-31


GR JCT 5     161 - KARMA 5      161 1
DENISON5     161 - EXIRA  5     161 1


C_MAPP


0.00 0.00 0.00 4.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


119.8 0.00406 0.00492 0.00434 0.03160 0.00407 0.00436 0.00510 0.00354 0.00814 0.00468 0.00332 0.36270 -0.00459 0.00303 0.00608 -0.00624 0.00360 0.01963 -0.00624 0.00944 -0.00290 0.00198 0.00895 0.00259 0.00382


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 MPWU9A LN102


9 SUB  5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SO.SUB 5     161 1
KPECKTP5     161 - SB 112 5     161 1
SB 18  5     161 - SB 112 5     161 1
9 SUB1 8    69.0 - 9 SUB  5     161 - 9 
SUB1 9    13.8 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-61.7 0.00088 0.00110 0.00104 0.00110 0.00090 0.00103 0.00091 0.00084 0.00115 0.00087 0.00108 0.00085 -0.11963 0.00106 0.00084 0.00075 0.00083 0.00091 0.00075 0.00120 0.00087 0.00130 0.00129 0.00101 0.00089


630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 MPWU9A LN104


9 SUB  5     161 - HWY61  5     161 1
HWY61  5     161 - WEST   5     161 1
NEWPORT5     161 - HWY61  5     161 1
9 SUB1 8    69.0 - 9 SUB  5     161 - 9 
SUB1 9    13.8 1


C_MAPP


0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 40.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


-60.0 0.00124 0.00187 0.00177 0.00083 0.00046 0.00175 0.00121 0.00107 0.00166 0.00111 0.00212 -0.00011 -0.20315 0.00210 0.00077 -0.00035 0.00101 0.00065 -0.00035 0.00154 -0.00002 0.00308 0.00175 0.00211 0.00136
 10335 G681_SUB    69.0 630104 
WALTERS8    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 43.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
 10335 G681_SUB    69.0 630120 
ALDEN J8    69.0  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 43.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
349650 4FARGO       138 349730 
7FARGO       345 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
605119 PAYNES 8    69.0 619440 
GRE-ROSCOTP869.0  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.55 0.00
613210 OWATANA1    69.0 630116 
PRAT T 8    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 3.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
629990 ELLENDALE5  69.0 630131 
STELCTR8    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 3.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
630015 FAIR   8    69.0 630655 
MONTPELI    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
630027 TRAER  8    69.0 656299 
TRAERTAP8   69.0  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.37 0.00 0.00 0.00 0.00 0.00 0.00







Table J-1: Distribution Factor and MW Contribution on Constraints for Thermal NU Cost Allocation in 2022


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J249 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 180 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NRFlowMonitored Element Contingency Label Contingency Type


630052 NEWPORT8    69.0 630566 
CAIRO RE    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
630052 NEWPORT8    69.0 631114 
NEWPORT5     161  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 54.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
630116 PRAT T 8    69.0 630131 
STELCTR8    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 3.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
630120 ALDEN J8    69.0 630121 
ALEAWST8    69.0 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 43.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
631008 WELSBRG5     161 656301 
WELSBRG G   69.0  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 39.39 0.00 0.00 0.00 0.00 0.00 0.00
631045 WNBAGOS5     161 631180 
FREEBORN5    161  1 NRIS NRIS NRIS 0.00 0.00 200.64 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
631048 EMERY  5     161 636300 
FLOYD  5     161 1 NRIS NRIS NRIS 0.00 22.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
631079 BNE JCT5     161 636020 
FT.DODG5     161  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 17.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
631100 LIBERTY5     161 631101 
DUNDEE 5     161  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.66 0.00 0.00 0.00 0.00
631127 HAYWD#15     161 631180 
FREEBORN5    161  1 NRIS NRIS NRIS 0.00 0.00 140.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
631183 CAYLER5      161 656570 
WISDOM5      161 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 11.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
656281 DINSDALE8   69.0 656299 
TRAERTAP8   69.0  1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 17.37 0.00 0.00 0.00 0.00 0.00 0.00
661026 ELLENDL4     230 661096 
TTNKPOI4     230 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
661043 HESKETT7     115 661054 
MANDAN 7     115 1 NRIS NRIS NRIS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 42.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
631048 EMERY  5     161 631199 
EMERY3       345 1 NRIS NRIS NRIS 0.00 44.20 14.80 0.00 0.00 3.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00







Table J-2: Distribution Factor and MW Contribution on Constraints for Voltage Support NU Cost Allocation in 2022


J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058
7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95 7 266 201 150 250 44 200 99 99 201 50 20 200 150 200 101.2 0 12 92 138.6 50 36 150 4.95 95
NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR NR ER NR NR NR NR NR NR NR ER NR NR NR ER ER NR NR NR NR NR NR NR ER ER NR


Pleasant Valley - Adams 345 kV Adams KING-ECL-ARP B
125 (50+75) Mvar shunt capacitor at 
Adams 161 kV _631046 0.00 0.00 0.00 0.00 0.00 0.00 16.46 9.88 0.00 19.56 0.00 0.00 0.00 47.45 11.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.12 555.4 0.11350 -0.04583 0.00380 -0.03895 -0.00421 0.01184 0.08232 0.09983 -0.05412 0.09732 -0.11572 -0.01083 -0.04645 0.31632 0.05697 -0.01015 0.09509 0.00050 -0.01015 -0.05484 -0.01239 -0.09765 -0.06393 0.05784 0.12757


Adams - Mitchell Co. 345 kV Adams KING-ECL-ARP B
125 (50+75) Mvar shunt capacitor at 
Adams 161 kV _631046 0.00 10.50 24.95 0.00 2.25 5.23 17.52 9.32 0.00 18.96 10.26 0.00 0.00 39.66 12.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.20 744.7 0.10670 0.03947 0.12415 -0.03373 0.00899 0.11887 0.08760 0.09411 -0.03533 0.09433 0.20522 -0.00527 -0.05256 0.26438 0.06191 -0.00607 0.09025 0.01451 -0.00607 -0.04379 -0.00664 -0.08128 -0.06313 0.13115 0.11787


Lime Crky - Emery 345 kV Emery KING-ECL-ARP B
250 (5*50) Mvar shunt capacitor at 
Emery 161 kV _631048 0.00 24.09 13.65 0.00 15.77 2.93 15.52 4.03 0.00 10.49 0.00 0.00 0.00 0.00 12.33 2.41 0.00 0.00 2.19 0.00 1.07 0.00 0.00 0.00 3.87 712.3 0.04476 0.09058 0.06793 -0.01090 0.06308 0.06652 0.07758 0.04074 -0.05748 0.05218 0.01765 0.02242 -0.02609 0.00553 0.06166 0.02382 0.04212 0.04356 0.02382 -0.04581 0.02141 -0.07353 -0.04404 0.00286 0.04076


Emery - Blackhawk 345 kV Emery KING-ECL-ARP B
250 (5*50) Mvar shunt capacitor at 
Emery 161 kV _631048 0.00 52.70 19.53 1.77 16.73 4.30 13.85 3.90 4.34 9.92 2.19 0.00 0.00 1.94 11.74 2.64 0.00 0.00 2.40 2.43 1.52 0.00 0.00 0.00 3.72 830.7 0.04274 0.19811 0.09718 0.01180 0.06690 0.09769 0.06924 0.03936 0.04384 0.04937 0.04385 0.03049 -0.03044 0.01294 0.05870 0.02605 0.04066 0.06819 0.02605 0.01754 0.03041 -0.08076 -0.02252 0.01279 0.03916


Mitchell Co. - Hazleton 345 kV Hazleton KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 9.00 23.82 0.00 0.00 4.98 16.39 8.76 0.00 17.83 9.98 0.00 0.00 38.81 11.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.66 989.1 0.10105 0.03382 0.11850 -0.03938 0.00335 0.11323 0.08196 0.08847 -0.04098 0.08869 0.19957 -0.01091 -0.05820 0.25873 0.05626 -0.01171 0.08461 0.00887 -0.01171 -0.04943 -0.01229 -0.08693 -0.06878 0.12550 0.11222


Blackhawk - Hazleton 345 kV Hazleton KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 51.15 18.13 9.41 20.05 4.02 13.10 3.61 16.24 9.35 1.77 0.00 0.00 0.00 11.86 3.72 0.00 1.05 3.38 15.83 2.47 0.00 10.30 0.00 3.23 740.9 0.03866 0.19230 0.09019 0.06270 0.08021 0.09143 0.06552 0.03651 0.16401 0.04652 0.03548 0.04797 -0.03019 -0.00240 0.05931 0.03673 0.03824 0.08749 0.03673 0.11424 0.04930 -0.03430 0.06867 0.01378 0.03402


Hazleton - DBQ Co. 345 kV Hazleton KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 29.71 19.21 9.97 15.73 4.14 14.20 5.72 10.31 12.87 4.98 0.00 0.00 14.88 12.41 4.12 0.00 0.00 3.74 12.52 2.52 4.48 12.71 0.00 6.03 1034.5 0.06287 0.11170 0.09556 0.06645 0.06292 0.09420 0.07101 0.05778 0.10418 0.06403 0.09960 0.04917 -0.01675 0.09921 0.06206 0.04067 0.05790 0.06784 0.04067 0.09036 0.05035 0.12436 0.08475 0.06169 0.06349


Hazleton - Arnold 345 kV Hazleton KING-ECL-ARP B
300 (6*50) Mvar shunt capacitor at 
Hazleton 161 kV _631051 0.00 32.88 22.94 0.00 7.40 4.94 15.32 6.53 7.35 14.12 6.71 0.00 0.00 20.47 11.07 0.00 0.00 0.00 0.00 3.53 0.00 5.87 0.00 0.00 7.59 637.8 0.07486 0.12361 0.11414 -0.01265 0.02961 0.11234 0.07658 0.06596 0.07429 0.07025 0.13424 -0.00258 -0.07603 0.13648 0.05534 -0.01073 0.06397 0.04045 -0.01073 0.02545 -0.00296 0.16311 -0.02342 0.10737 0.07991


DBQ Co. - Salem 345 kV Salem KING-ECL-ARP B
150 (3*50) Mvar shunt capacitor at 
Salem 161 kV _631057 0.00 18.51 12.83 4.15 8.01 2.78 9.69 4.23 5.66 9.08 3.51 0.00 0.00 10.83 7.88 1.43 0.00 0.00 1.30 6.18 1.03 2.55 5.54 0.00 4.64 389.8 0.04682 0.06960 0.06383 0.02766 0.03203 0.06310 0.04844 0.04277 0.05718 0.04519 0.07029 0.01999 -0.04133 0.07220 0.03939 0.01409 0.04197 0.03662 0.01409 0.04462 0.02052 0.07097 0.03690 0.05573 0.04883


Salem - Rock Crk 345 kV Salem KING-ECL-ARP B
150 (3*50) Mvar shunt capacitor at 
Salem 161 kV _631057 0.00 19.92 14.31 5.59 9.12 3.10 10.88 4.82 6.41 10.29 4.05 0.00 0.00 11.82 8.90 1.75 0.00 0.00 1.59 7.64 1.27 4.17 7.75 0.00 5.28 308.1 0.05322 0.07489 0.07118 0.03725 0.03647 0.07052 0.05439 0.04872 0.06475 0.05120 0.08096 0.02455 -0.03969 0.07880 0.04448 0.01732 0.04778 0.04158 0.01732 0.05513 0.02530 0.11593 0.05166 0.07728 0.05559


Hazleton - Arnold 345 kV Arnold KING-ECL-ARP B
80 (2*40) Mvar shunt capacitor at 
Arnold 161 kV _631088 0.00 32.88 22.94 0.00 7.40 4.94 15.32 6.53 7.35 14.12 6.71 0.00 0.00 20.47 11.07 0.00 0.00 0.00 0.00 3.53 0.00 5.87 0.00 0.00 7.59 637.8 0.07486 0.12361 0.11414 -0.01265 0.02961 0.11234 0.07658 0.06596 0.07429 0.07025 0.13424 -0.00258 -0.07603 0.13648 0.05534 -0.01073 0.06397 0.04045 -0.01073 0.02545 -0.00296 0.16311 -0.02342 0.10737 0.07991


Arnold - Morgan Valley 345 kV Arnold KING-ECL-ARP B
80 (2*40) Mvar shunt capacitor at 
Arnold 161 kV _631088 0.00 31.49 21.38 5.83 8.97 4.62 14.61 6.16 9.89 13.39 6.09 0.00 0.00 18.17 10.92 0.00 0.00 0.00 0.00 11.09 0.00 6.01 11.86 0.00 7.05 754.9 0.07011 0.11839 0.10637 0.03888 0.03589 0.10491 0.07303 0.06218 0.09994 0.06661 0.12174 0.01116 -0.07140 0.12115 0.05458 -0.00345 0.06057 0.04818 -0.00345 0.08001 0.01208 0.16682 0.07905 0.09919 0.07422


Hazleton - DBQ Co. 345 kV DBQ Co. KING-ECL-ARP B
225 (3*75) Mvar shunt capacitor at DBQ 
Co. 345 kV _631191 0.00 29.71 19.21 9.97 15.73 4.14 14.20 5.72 10.31 12.87 4.98 0.00 0.00 14.88 12.41 4.12 0.00 0.00 3.74 12.52 2.52 4.48 12.71 0.00 6.03 1034.5 0.06287 0.11170 0.09556 0.06645 0.06292 0.09420 0.07101 0.05778 0.10418 0.06403 0.09960 0.04917 -0.01675 0.09921 0.06206 0.04067 0.05790 0.06784 0.04067 0.09036 0.05035 0.12436 0.08475 0.06169 0.06349


DBQ Co. - Eden 345 kV DBQ Co. KING-ECL-ARP B
225 (3*75) Mvar shunt capacitor at DBQ 
Co. 345 kV _631191 0.00 11.20 6.38 5.82 7.72 1.37 4.51 1.49 4.65 3.79 1.47 0.00 4.92 4.05 4.53 2.69 0.00 0.00 2.45 6.34 1.49 1.92 7.18 0.00 1.39 598.7 0.01605 0.04210 0.03173 0.03879 0.03088 0.03110 0.02257 0.01501 0.04700 0.01884 0.02931 0.02918 0.02458 0.02701 0.02266 0.02658 0.01593 0.03122 0.02658 0.04574 0.02983 0.05339 0.04785 0.00596 0.01466


DBQ Co. - Salem 345 kV DBQ Co. KING-ECL-ARP B
225 (3*75) Mvar shunt capacitor at DBQ 
Co. 345 kV _631191 0.00 18.51 12.83 4.15 8.01 2.78 9.69 4.23 5.66 9.08 3.51 0.00 0.00 10.83 7.88 1.43 0.00 0.00 1.30 6.18 1.03 2.55 5.54 0.00 4.64 389.8 0.04682 0.06960 0.06383 0.02766 0.03203 0.06310 0.04844 0.04277 0.05718 0.04519 0.07029 0.01999 -0.04133 0.07220 0.03939 0.01409 0.04197 0.03662 0.01409 0.04462 0.02052 0.07097 0.03690 0.05573 0.04883


Forbes - Arrowhead 230 kV Arrowhead KING-ECL-ARP B
80 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 1.85 1.78 0.00 1.73 0.00 2.89 3.44 0.00 3.53 0.00 0.00 0.00 1.49 2.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.92 352.5 0.02039 0.00696 0.00885 0.00390 0.00692 0.00912 0.01445 0.03475 0.00493 0.01758 0.00746 0.00542 -0.00278 0.00996 0.01369 0.00482 0.02740 0.00781 0.00482 0.00398 0.00535 0.00112 0.00276 0.00209 0.02020


98L TAP - Arrowhead 230 kV Arrowhead KING-ECL-ARP B
80 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 0.00 0.00 0.00 0.00 0.00 1.16 2.92 0.00 2.37 0.00 0.00 0.00 0.00 1.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.66 268.5 0.02016 -0.00002 0.00093 -0.00133 0.00126 0.00110 0.00579 0.02952 -0.00097 0.01181 -0.00091 0.00035 -0.00657 0.00022 0.00827 -0.00002 0.02749 0.00205 -0.00002 -0.00159 0.00026 -0.00472 -0.00251 -0.00544 0.01750


Arrowhead - Arrowhead PST 230 kV Arrowhead KING-ECL-ARP B
80 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 4.37 4.38 1.16 4.09 0.00 7.61 7.32 1.06 9.65 0.00 0.00 0.00 3.70 7.18 1.04 0.00 0.00 0.00 1.11 0.00 0.00 0.00 0.00 6.21 973.8 0.06214 0.01644 0.02177 0.00775 0.01635 0.02251 0.03807 0.07398 0.01069 0.04799 0.01765 0.01202 -0.01113 0.02466 0.03588 0.01028 0.06742 0.01888 0.01028 0.00799 0.01184 -0.00018 0.00453 0.00181 0.06536


Arrowhead - Bear Crk 230 kV Arrowhead KING-ECL-ARP B
80 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.5 -0.01255 -0.01043 -0.01234 -0.00699 -0.00867 -0.01257 -0.01585 0.00253 -0.00827 -0.01382 -0.01224 -0.00726 -0.00277 -0.01503 -0.01097 -0.00671 -0.00124 -0.00913 -0.00671 -0.00749 -0.00728 -0.00666 -0.00666 -0.00774 -0.01921


Arrowhead - Stone Lake 345 kV Stone Lake KING-ECL-ARP B
75_1 (1*75) Mvar shunt capacitor at 
Stone Lake 345 kV_699450 0.00 4.37 4.38 1.16 4.09 0.00 7.61 7.32 1.06 9.65 0.00 0.00 0.00 3.70 7.18 1.04 0.00 0.00 0.00 1.11 0.00 0.00 0.00 0.00 6.21 971.5 0.06214 0.01644 0.02177 0.00775 0.01635 0.02251 0.03807 0.07398 0.01069 0.04799 0.01765 0.01202 -0.01113 0.02466 0.03588 0.01028 0.06742 0.01888 0.01028 0.00799 0.01184 -0.00018 0.00453 0.00181 0.06536


Stone Lake - Gardner Park 345 kV Stone Lake KING-ECL-ARP B
75_1 (1*75) Mvar shunt capacitor at 
Stone Lake 345 kV_699450 0.00 7.54 7.37 2.03 5.96 1.65 10.36 7.85 1.86 12.10 1.79 0.00 0.00 6.59 9.17 1.54 0.00 0.00 1.40 2.07 0.00 0.00 1.55 0.00 7.42 911.2 0.07310 0.02834 0.03667 0.01354 0.02385 0.03759 0.05178 0.07932 0.01878 0.06019 0.03578 0.01773 -0.01159 0.04394 0.04583 0.01523 0.07372 0.02699 0.01523 0.01491 0.01760 0.01052 0.01031 0.04308 0.07810


Forbes - Arrowhead 230 kV Arrowhead KING-ECL-ARP B
40_2 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 (PV) 0.00 1.85 1.78 0.00 1.73 0.00 2.89 3.44 0.00 3.53 0.00 0.00 0.00 1.49 2.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.92 352.5 0.02039 0.00696 0.00885 0.00390 0.00692 0.00912 0.01445 0.03475 0.00493 0.01758 0.00746 0.00542 -0.00278 0.00996 0.01369 0.00482 0.02740 0.00781 0.00482 0.00398 0.00535 0.00112 0.00276 0.00209 0.02020


98L TAP - Arrowhead 230 kV Arrowhead KING-ECL-ARP B
40_2 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 (PV) 0.00 0.00 0.00 0.00 0.00 0.00 1.16 2.92 0.00 2.37 0.00 0.00 0.00 0.00 1.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.66 268.5 0.02016 -0.00002 0.00093 -0.00133 0.00126 0.00110 0.00579 0.02952 -0.00097 0.01181 -0.00091 0.00035 -0.00657 0.00022 0.00827 -0.00002 0.02749 0.00205 -0.00002 -0.00159 0.00026 -0.00472 -0.00251 -0.00544 0.01750


Arrowhead - Arrowhead PST 230 kV Arrowhead KING-ECL-ARP B
40_2 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 (PV) 0.00 4.37 4.38 1.16 4.09 0.00 7.61 7.32 1.06 9.65 0.00 0.00 0.00 3.70 7.18 1.04 0.00 0.00 0.00 1.11 0.00 0.00 0.00 0.00 6.21 973.8 0.06214 0.01644 0.02177 0.00775 0.01635 0.02251 0.03807 0.07398 0.01069 0.04799 0.01765 0.01202 -0.01113 0.02466 0.03588 0.01028 0.06742 0.01888 0.01028 0.00799 0.01184 -0.00018 0.00453 0.00181 0.06536


Arrowhead - Bear Crk 230 kV Arrowhead KING-ECL-ARP B
40_2 (2*40) Mvar shunt capacitor at 
Arrowhead 230 kV_608615 (PV) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.5 -0.01255 -0.01043 -0.01234 -0.00699 -0.00867 -0.01257 -0.01585 0.00253 -0.00827 -0.01382 -0.01224 -0.00726 -0.00277 -0.01503 -0.01097 -0.00671 -0.00124 -0.00913 -0.00671 -0.00749 -0.00728 -0.00666 -0.00666 -0.00774 -0.01921


Arrowhead - Stone Lake 345 kV Stone Lake KING-ECL-ARP B
75_2 (2*75) Mvar shunt capacitor at 
Stone Lake 345 kV_699450 (PV) 0.00 4.37 4.38 1.16 4.09 0.00 7.61 7.32 1.06 9.65 0.00 0.00 0.00 3.70 7.18 1.04 0.00 0.00 0.00 1.11 0.00 0.00 0.00 0.00 6.21 971.5 0.06214 0.01644 0.02177 0.00775 0.01635 0.02251 0.03807 0.07398 0.01069 0.04799 0.01765 0.01202 -0.01113 0.02466 0.03588 0.01028 0.06742 0.01888 0.01028 0.00799 0.01184 -0.00018 0.00453 0.00181 0.06536


Stone Lake - Gardner Park 345 kV Stone Lake KING-ECL-ARP B
75_2 (2*75) Mvar shunt capacitor at 
Stone Lake 345 kV_699450 (PV) 0.00 7.54 7.37 2.03 5.96 1.65 10.36 7.85 1.86 12.10 1.79 0.00 0.00 6.59 9.17 1.54 0.00 0.00 1.40 2.07 0.00 0.00 1.55 0.00 7.42 911.2 0.07310 0.02834 0.03667 0.01354 0.02385 0.03759 0.05178 0.07932 0.01878 0.06019 0.03578 0.01773 -0.01159 0.04394 0.04583 0.01523 0.07372 0.02699 0.01523 0.01491 0.01760 0.01052 0.01031 0.04308 0.07810


FlowMitigationMonitored Element Location Contingency Type







2022 Cost Allocation Results 


 
 J-3 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


This page intentionally left blank. 







2022 Cost Allocation Results 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
J-2 


   


J.2 Cost Allocation Details 


Table J-3: Network Upgrades Cost Allocation in 2022 


 


 







Table J-3: Network Upgrades Cost Allocation in 2022
Monitored Element Cost J171 G735_J091 G870 G798 R42 G681 G826 G830 G947 H081 J026 J092 J097 J182 J183 J191 J200 R49 R65 H021 H096 H008 H009 J112 H048_H058 J249 Upgrade for


603185 FIBROMN7     115 615365 GRE-BENSON 7 115  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
 10335 G681_SUB    69.0 630120 ALDEN J8    69.0  1 $1,050,000 $0 $0 $0 $0 $0 $1,050,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS and NRIS
 10335 G681_SUB    69.0 630121 ALEAWST8    69.0  1 $2,000,000 $0 $0 $0 $0 $0 $2,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS and NRIS
349662 7TAZEWELL    345 349740 7MAPLE RIDGE 345  1 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
601002 ADAMS  3     345 631046 ADAMS  5     161 
605739 ADAMS1 9    13.8 9


$3,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
ERIS


605071 FARM TP8    69.0 619442 GRE-MUNSNTP869.0  1 $400,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $400,000 $0 ERIS
605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0  1 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $750,000 $0 ERIS and NRIS
619440 GRE-ROSCOTP869.0 619442 GRE-MUNSNTP869.0  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $200,000 $0 ERIS
630027 TRAER  8    69.0 656299 TRAERTAP8   69.0  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $56,930 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $143,070 $0 $0 $0 $0 $0 $0 ERIS
630052 NEWPORT8    69.0 631114 NEWPORT5     161  1 $1,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS 
630104 WALTERS8    69.0 630120 ALDEN J8    69.0  1 $3,050,000 $0 $0 $0 $0 $0 $3,050,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS and NRIS
630341 IAFINDP8    69.0 631029 IAFINDP5     161  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631004 M-TOWN 7     115 631081 M-TOWN 5     161  1 $200,000 $0 $0 $0 $94,998 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $105,002 $0 $0 $0 ERIS
631008 WELSBRG5     161 656301 WELSBRG G   69.0  1 $3,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $3,000,000 $0 $0 $0 $0 $0 $0 ERIS and NRIS
631037 MPWSPLIT     161 631108 DENMARK5     161  1 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631037 MPWSPLIT     161 631114 NEWPORT5     161  1 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631045 WNBAGOS5     161 631180 FREEBORN5    161  1 $35,000,000 $0 $0 $35,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631074 GR JCT 5     161 631196 KARMA 5      161  1 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631077 PERRY  5     161 631196 KARMA 5      161  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $57,088 $0 $0 $0 $0 $0 $0 $0 $0 $142,912 $0 $0 $0 $0 $0 ERIS
631077 PERRY  5     161 635607 BITRSWT5     161  1 $200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $57,088 $0 $0 $0 $0 $0 $0 $0 $0 $142,912 $0 $0 $0 $0 $0 ERIS
631079 BNE JCT5     161 636020 FT.DODG5     161  1 $70,000 $0 $0 $0 $0 $57,671 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $12,329 $0 $0 $0 $0 $0 $0 $0 $0 ERIS and NRIS
631083 TRAER  5     161 631086 DYSART 5     161  1 $100,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $100,000 $0 $0 $0 ERIS
631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $2,250,000 $0 $799,788 $0 $0 $0 $0 $0 $0 $323,628 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $415,974 $0 $242,118 $468,491 $0 $0 $0 ERIS and NRIS
631127 HAYWD#15     161 631180 FREEBORN5    161  1 $11,400,000 $0 $0 $11,400,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631139 HAZLTON3     345 631142 ARNOLD 3     345  1 $1,025,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,025,000 $0 $0 $0 $0 ERIS
631142 ARNOLD 3     345 631148 MORGANV3     345  1 $900,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $900,000 $0 $0 $0 $0 ERIS
631148 MORGANV3     345 636420 TIFFIN 3     345  1 $900,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $900,000 $0 $0 $0 $0 ERIS
635680 BONDRNT3     345 635730 MNTZUMA3     345  1 $600,000 $0 $39,215 $29,126 $54,915 $114,884 $6,457 $42,629 $18,902 $20,132 $41,532 $0 $9,942 $0 $0 $0 $63,333 $0 $4,402 $57,575 $29,754 $25,563 $0 $26,480 $0 $15,158 $0 ERIS
656281 DINSDALE8   69.0 656299 TRAERTAP8   69.0  1 $2,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $2,500,000 $0 $0 $0 $0 $0 $0 ERIS and NRIS
680297 LELAND      69.0 680301 T FC        69.0  1 $1,122,000 $0 $0 $489,800 $0 $0 $632,200 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
681521 SENECA 5     161 681523 GENOA  5     161  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
698928 WERNER W     345 699785 ROCKY RN     345  1 $1,298,740 $0 $0 $0 $0 $0 $0 $384,136 $237,737 $0 $423,953 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $252,914 $0 ERIS
630009 ANITA  8    69.0 630396 CASEY R     69.0  1 $4,050,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,571,627 $0 $0 $0 $0 $0 $0 $0 $0 $2,478,373 $0 $0 $0 $0 $0 ERIS
630019 LIBERTY8    69.0 630321 LIBERTP8    69.0  1 $25,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $25,000 $0 $0 $0 $0 ERIS
630024 DUNDEE 8    69.0 630303 AURORAR8    69.0  1 $25,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $25,000 $0 $0 $0 $0 ERIS
630024 DUNDEE 8    69.0 630304 MASONVL8    69.0  1 $25,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $25,000 $0 $0 $0 $0 ERIS
630052 NEWPORT8    69.0 630554 MEDIAPLS    69.0  1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
630308 EARLTAP8    69.0 630310 ALMORE 8    69.0  1 $1,000,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,000,000 $0 $0 $0 $0 ERIS
630396 CASEY R     69.0 630831 MENLOTP8    69.0  1 $1,200,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $465,667 $0 $0 $0 $0 $0 $0 $0 $0 $734,333 $0 $0 $0 $0 $0 ERIS
631007 GR JCT7      115 631074 GR JCT 5     161  1 $750,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $208,763 $0 $0 $0 $0 $0 $0 $0 $0 $541,237 $0 $0 $0 $0 $0 ERIS
631071 SCRANTN5     161 631072 GU CTR 5     161  1 $30,000 $0 $0 $0 $11,856 $0 $0 $0 $0 $0 $0 $0 $18,144 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 ERIS
631098 MQOKETA5     161 631099 WYOMING5     161  1 $250,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $250,000 $0 $0 $0 ERIS
652506 FTTHOMP3     345 652507 FTTHOMP4     230 
652273 FTTHMP19    13.8 1 $5,975,000 $0 $0 $0 $0 $0 $0 $0 $1,998,917 $0 $2,810,570 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,165,514 $0


ERIS
652506 FTTHOMP3     345 652507 FTTHOMP4     230 
652274 FTTHMP29    13.8 1 $5,975,000 $0 $0 $0 $0 $0 $0 $0 $1,999,029 $0 $2,810,462 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $1,165,509 $0


ERIS
652435 FARGO  4     230 652436 FARGO  7     115 
652434 FARGOSVC    13.2 2 $4,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $4,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0


ERIS
349650 4FARGO       138 349730 7FARGO       345 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
613210 OWATANA1    69.0 630116 PRAT T 8    69.0 1 $2,125,000 $0 $0 $0 $0 $0 $2,125,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
629990 ELLENDALE5  69.0 630131 STELCTR8    69.0 1 $800,000 $0 $0 $0 $0 $0 $800,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
630015 FAIR   8    69.0 630655 MONTPELI    69.0 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
630052 NEWPORT8    69.0 630566 CAIRO RE    69.0 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
630116 PRAT T 8    69.0 630131 STELCTR8    69.0 1 $3,500,000 $0 $0 $0 $0 $0 $3,500,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
631048 EMERY  5     161 636300 FLOYD  5     161 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
631183 CAYLER5      161 656570 WISDOM5      161 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
661026 ELLENDL4     230 661096 TTNKPOI4     230 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
661043 HESKETT7     115 661054 MANDAN 7     115 1 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
631048 EMERY  5     161 631199 EMERY3       345 1 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 NRIS
125 (50+75) Mvar shunt capacitor at Adams 161 kV 
_631046 $1,646,250


$0 $100,427 $238,695 $0 $21,498 $50,029 $167,585 $94,536 $0 $187,111 $98,150 $0 $0 $453,857 $118,438 $0 $0 $0 $0 $0 $0 $0 $0 $0 $115,924 $0
ERIS


250 (5*50) Mvar shunt capacitor at Emery 161 kV 
_631048 $3,692,500


$0 $1,225,935 $454,415 $41,177 $389,086 $99,996 $360,960 $93,829 $100,968 $243,994 $51,006 $0 $0 $45,155 $286,888 $61,329 $0 $0 $55,754 $56,555 $35,372 $0 $0 $0 $90,082 $0
ERIS


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV 
_631051 $4,431,000


$0 $790,035 $367,875 $153,947 $309,709 $76,948 $253,173 $135,275 $250,779 $275,332 $154,117 $0 $0 $599,410 $191,702 $63,568 $0 $16,215 $57,789 $244,550 $38,883 $90,692 $196,344 $0 $164,657 $0
ERIS


150 (3*50) Mvar shunt capacitor at Salem 161 kV 
_631057 $2,215,500


$0 $318,296 $228,602 $89,278 $145,681 $49,578 $173,810 $77,067 $102,424 $164,434 $64,679 $0 $0 $188,861 $142,141 $28,006 $0 $0 $25,460 $122,089 $20,212 $66,684 $123,815 $0 $84,381 $0
ERIS


80 (2*40) Mvar shunt capacitor at Arnold 161 kV 
_631088 $1,341,600


$0 $224,803 $156,856 $39,873 $61,345 $33,795 $104,716 $44,646 $67,646 $96,540 $45,890 $0 $0 $139,967 $75,672 $0 $0 $0 $0 $75,818 $0 $41,060 $81,070 $0 $51,903 $0
ERIS


225 (3*75) Mvar shunt capacitor at DBQ Co. 345 kV 
_631191 $6,473,250


$0 $937,406 $605,989 $314,470 $496,274 $130,766 $448,066 $180,470 $325,396 $406,043 $157,117 $0 $155,097 $469,504 $391,593 $129,852 $0 $0 $118,047 $395,123 $79,426 $141,246 $401,073 $0 $190,292 $0
ERIS


80 (2*40) Mvar shunt capacitor at Arrowhead 230 
kV_608615 $1,477,000


$0 $109,710 $109,779 $29,165 $102,547 $0 $191,019 $183,744 $26,551 $241,997 $0 $0 $0 $92,800 $180,031 $26,100 $0 $0 $0 $27,783 $0 $0 $0 $0 $155,776 $0
ERIS


75_1 (1*75) Mvar shunt capacitor at Stone Lake 345 
kV_699450 $2,157,750


$0 $184,331 $180,229 $49,662 $145,796 $40,443 $253,227 $192,015 $45,462 $295,827 $43,745 $0 $0 $161,164 $224,129 $37,688 $0 $0 $34,261 $50,531 $0 $0 $37,815 $0 $181,423 $0
ERIS


40_2 (2*40) Mvar shunt capacitor at Arrowhead 230 
kV_608615 (PV) $1,477,000


$0 $109,710 $109,779 $29,165 $102,547 $0 $191,019 $183,744 $26,551 $241,997 $0 $0 $0 $92,800 $180,031 $26,100 $0 $0 $0 $27,783 $0 $0 $0 $0 $155,776 $0
ERIS


75_2 (2*75) Mvar shunt capacitor at Stone Lake 345 
kV_699450 (PV) $4,315,500


$0 $368,663 $360,458 $99,325 $291,592 $80,886 $506,454 $384,030 $90,924 $591,655 $87,490 $0 $0 $322,329 $448,258 $75,375 $0 $0 $68,523 $101,062 $0 $0 $75,631 $0 $362,846 $0
ERIS


Total Cost Per Project for Actual NRIS Elections for 
each Project


$134,773,090 $0 $5,208,319 $49,731,602 $1,007,831 $2,238,630 $13,726,100 $3,076,793 $5,823,942 $1,437,390 $8,831,447 $4,202,194 $2,888,319 $3,005,097 $2,565,847 $2,238,882 $511,350 $4,550,000 $32,946 $417,410 $7,190,093 $4,239,223 $4,481,801 $1,865,720 $0 $5,502,154 $0


ERIS Thermal ($) $99,070,740 $0 $839,003 $46,918,926 $161,769 $172,555 $6,738,657 $426,764 $4,254,586 $400,690 $6,086,516 $3,500,000 $2,888,319 $2,850,000 $0 $0 $63,333 $4,500,000 $16,731 $57,575 $6,088,799 $4,065,330 $4,142,118 $949,973 $0 $3,949,095 $0
Thermal NU MISO ERIS Analysis) $75,265,740 $0 $839,003 $46,918,926 $149,913 $172,555 $6,738,657 $426,764 $256,639 $400,690 $465,485 $3,500,000 $624,118 $2,850,000 $0 $0 $63,333 $0 $16,731 $57,575 $6,088,799 $311,387 $3,067,118 $699,973 $0 $1,618,072 $0


Non-MISO NU (Affected System Analysis) $23,805,000 $0 $0 $0 $11,856 $0 $0 $0 $3,997,946 $0 $5,621,031 $0 $2,264,201 $0 $0 $0 $0 $4,500,000 $0 $0 $0 $3,753,943 $1,075,000 $250,000 $0 $2,331,022 $0
Reactive Support ($) $29,227,350 $0 $4,369,316 $2,812,676 $846,062 $2,066,075 $562,442 $2,650,029 $1,569,356 $1,036,700 $2,744,931 $702,194 $0 $155,097 $2,565,847 $2,238,882 $448,018 $0 $16,215 $359,835 $1,101,294 $173,893 $339,682 $915,747 $0 $1,553,059 $0
NRIS Upgrades ($) $6,475,000 $0 $0 $0 $0 $0 $6,425,000 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $50,000 $0 $0 $0 $0 $0 $0 $0 $0 $0


DRAFT DRAFT
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Appendix 


K 
Results for 2015 Scenario 


K.1 Results Summary for 2015 Scenario 


K.1.1 Total Network Upgrades for all Projects in 2015 Scenario 


The total cost of network upgrades in the interconnection plan required for each generation 
project is listed in Table K-1 for 2015 scenario. 


Table K-1: Total Cost of Network Upgrades for Generation Projects in 2015 Scenario 


ERIS Network Upgrades ($) 


NRIS 


Network 


Upgrades ($) 


Interconnection Facilities 


($) 


Project 


Num 


Steady-State 
Transient 


Stability 


Short-


circuit 
Deliverability 


TO 


Network 


Upgrades 


TO - 


Owned 


Direct 


assigned 


Shared 


Network 


Upgrade 


Total Cost 


($) 


G681 $8,988,528 $85,739 $0 Not Available $2,442,953 $315,664 $0 $11,832,884 


G735 $1,676,503 $290,878 $0 Not Available In-Service In-Service $0 $1,967,381 


G798 $794,812 $87,774 $0 Not Available In-Service In-Service $0 $882,586 


G826 $13,692,693 $447,403 


Not 


Available1 Not Available 


Not 


Available 


Not 


Available $0 $14,140,095 


G830 $4,958,852 $191,570 $0 Not Available $4,501,229 $450,944 $0 $10,102,595 


G870 $55,873,498 $387,842 $0 Not Available In-Service In-Service $0 $56,261,341 


G947 $1,860,208 $79,223 $0 Not Available In-Service In-Service $0 $1,939,431 


H008 $273,135 $0 $0 In-Service In-Service In-Service $0 $273,135 


H009 $929,736 $71,493 $0 In-Service In-Service In-Service $0 $1,001,229 


H021 $6,131,182 $90,346 $0 Not Available $582,964 $617,244 $0 $7,421,737 


H048 $2,485,017 $120,554 $450,000 Not Available $450,0002 $700,000 $0 $4,205,572 


H058 $2,236,516 $108,499 


Not 


Available Not Available 


included in 


H048 


included in 


H048 $0 $2,345,015 


H081 $7,386,118 $438,151 


Not 


Available Not Available $9,400,000 $1,475,000 $0 $18,699,269 
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ERIS Network Upgrades ($) 


NRIS 


Network 


Upgrades ($) 


Interconnection Facilities 


($) 


Project 


Num 


Steady-State 
Transient 


Stability 


Short-


circuit 
Deliverability 


TO 


Network 


Upgrades 


TO - 


Owned 


Direct 


assigned 


Shared 


Network 


Upgrade 


Total Cost 


($) 


H096 $4,168,684 $36,547 $0 Not Available In-Service In-Service $0 $4,205,231 


J026 $10,843,127 $87,341 $0 Not Available 


Not 


Available $5,000,000 $0 $15,930,468 


J091 $553,246 $95,990 $0 Not Available In-Service In-Service $0 $649,236 


J092 $2,370,229 $0 $0 Not Available 


Not 


Available 


Not 


Available $0 $2,370,229 


J097 $32,525,650 $0 $5,0003 Not Available 


Not 


Available 


Not 


Available $0 $32,530,650 


J112 $0 $0 $0 Not Available In-Service In-Service $0 $0 


J171 $0 $0 $0 Not Available In-Service In-Service $0 $0 


J182 $1,942,918 $465,590 $0 Not Available $1,502,440 $276,962 $0 $4,187,910 


J183 $1,336,902 $347,056 


Not 


Available Not Available In-Service In-Service $0 $1,683,958 


J191 $2,672,161 $65,003 $0 Not Available In-Service In-Service $0 $2,737,164 


J200 $4,500,000 $0 $0 Not Available $0 $555,000 $0 $5,055,000 


R42 $22,046,364 $210,306 $0 Not Available $2,882,000 $913,000 $0 $26,051,670 


R49 $350,000 $0 $0 Not Available $0 $0 $0 $350,000 


R65 $570,576 $59,094 $0 Not Available In-Service In-Service $0 $629,670 


J249 $0 $0 $0 Not Available $0 $0 $0 $0 


Total ($) $191,166,655 $3,766,400 $455,000 


Not 


Available $21,761,586 $10,303,814 $0 $227,453,455 


Note 1: Costs specified as “Not Available” will be provided in the fas in progress. 


Note 2: Cost of $450,000 is to replace three GRE switches related to H048 and H058. 


Note 3: Cost of $5,000 is to determine relay setting changes related to J097. 


K.1.2 Per Project Summary for 2015 Scenario 


This Section provides estimated cost of Network Upgrades on a per project basis for the 
2015 scenario. 


Generation projects of J112, J171, and J249 do not share any Network Upgrades (ERIS, 
NRIS) costs and hence summaries are not provided. The shared cost of Network Upgrades 
for other generation projects are listed below: 







Results for 2015 Scenario 


 
 K-3 


Siemens Industry, Inc. – Siemens Power Technologies International 
R085-12 – MISO August 2012 West Area DPP Group Study   


   


G735 Summary 


Network Upgrade Cost G735 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $250,000 $62,817 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $369,147 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $235,887 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $307,652 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $111,858 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $149,698 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $33,734 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $75,414 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $55,281 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $175,862 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $29,020 


Briggs Road SW-Stability (4*80) $3,766,400 $290,878 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $70,133 


Total ($)   $1,967,381 


 


J091 Summary 


Network Upgrade Cost J091 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $250,000 $20,729 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $121,818 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $77,843 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $101,525 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $36,913 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $49,400 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $11,132 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $24,887 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $18,243 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $58,034 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $9,577 


Briggs Road SW-Stability (4*80) $3,766,400 $95,990 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $23,144 


Total ($)   $649,236 
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G870 Summary 


Network Upgrade Cost G870 


 10335 G681_SUB    69.0 630121 ALEAWST8    69.0  1 $2,000,000 $543,424 


613210 OWATANA1    69.0 630116 PRAT T 8    69.0  1 $2,125,000 $1,505,246 


629990 ELLENDALE5  69.0 630131 STELCTR8    69.0  1 $800,000 $566,681 


630116 PRAT T 8    69.0 630131 STELCTR8    69.0  1 $3,500,000 $2,479,229 


631045 WNBAGOS5     161 631180 FREEBORN5    161  1 $35,000,000 $35,000,000 


631127 HAYWD#15     161 631180 FREEBORN5    161  1 $11,400,000 $10,640,069 


680297 LELAND      69.0 680301 T FC        69.0  1 $1,122,000 $713,403 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $576,568 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $230,136 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $471,443 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $150,714 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $188,490 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $25,447 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $92,872 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $27,935 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $81,170 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $15,922 


Briggs Road SW-Stability (4*80) $3,766,400 $387,842 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $86,645 


270678 BYRON; B     345 270694 CHERR; B     345  1 (L0621) $12,000,000 $2,478,107 


Total ($)   $56,261,341 


 


G798 Summary 


Network Upgrade Cost G798 


631071 SCRANTN5     161 631072 GU CTR 5     161  1 $30,000 $5,744 


631071 SCRANTN5     161 631074 GR JCT 5     161  1 $250,000 $250,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $123,793 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $103,025 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $45,101 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $56,562 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $56,971 
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Network Upgrade Cost G798 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $28,506 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $34,527 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $9,330 


Briggs Road SW-Stability (4*80) $3,766,400 $87,774 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $81,254 


Total ($)   $882,586 


 


R42 Summary 


Network Upgrade Cost R42 


635200 RAUN   3     345 645451 S3451  3     345  1 $5,000,000 $5,000,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $166,150 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $129,743 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $122,371 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $132,346 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $84,591 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $62,433 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $67,643 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $13,997 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $11,512 


Briggs Road SW-Stability (4*80) $3,766,400 $210,306 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $116,665 


270678 BYRON; B     345 270694 CHERR; B     345  1 (L0621) $12,000,000 $4,540,828 


270700 CORDO; B     345 270828 NELSO; B     345  1 (L15503) $6,000,000 $5,097,195 


270828 NELSO; B     345 270890 H471 ;       345  1 (L15504) $8,500,000 $6,500,890 


Total ($)   $22,256,670 


 


G681 Summary 


Network Upgrade Cost G681 


 10335 G681_SUB    69.0 630120 ALDEN J8    69.0  1 $1,050,000 $1,050,000 


 10335 G681_SUB    69.0 630121 ALEAWST8    69.0  1 $2,000,000 $1,456,576 


613210 OWATANA1    69.0 630116 PRAT T 8    69.0  1 $2,125,000 $619,754 


629990 ELLENDALE5  69.0 630131 STELCTR8    69.0  1 $800,000 $233,319 
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Network Upgrade Cost G681 


630116 PRAT T 8    69.0 630131 STELCTR8    69.0  1 $3,500,000 $1,020,771 


631127 HAYWD#15     161 631180 FREEBORN5    161  1 $11,400,000 $759,931 


680297 LELAND      69.0 680301 T FC        69.0  1 $1,122,000 $408,597 


630104 WALTERS8    69.0 630120 ALDEN J8    69.0  1 $3,050,000 $3,050,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $122,131 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $49,683 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $99,979 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $33,924 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $42,093 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $20,680 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $17,613 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $3,477 


Briggs Road SW-Stability (4*80) $3,766,400 $85,739 


Total ($)   $9,074,267 


 


G826 Summary 


Network Upgrade Cost G826 


652564 SIOUXCY3     345 652565 SIOUXCY4     230 652304 SIOUXC19    13.8 1 $5,975,000 $5,975,000 


652564 SIOUXCY3     345 652565 SIOUXCY4     230 652305 SIOUXC29    13.8 1 $5,975,000 $5,975,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $378,212 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $156,654 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $314,780 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $255,528 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $254,944 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $29,637 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $115,725 


20 (1*20) Mvar shunt capacitor at St. Croix 161 kV_605394 $535,400 $111,294 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $20,352 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $26,826 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $5,942 


Briggs Road SW-Stability (4*80) $3,766,400 $447,403 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $72,799 
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Network Upgrade Cost G826 


Total ($)   $14,140,095 


 


G830 Summary 


Network Upgrade Cost G830 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $1,991,649 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $1,991,541 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $170,674 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $68,840 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $148,482 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $216,806 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $172,762 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $12,114 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $63,534 


20 (1*20) Mvar shunt capacitor at St. Croix 161 kV_605394 $535,400 $103,059 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $7,391 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $9,793 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $2,208 


Briggs Road SW-Stability (4*80) $3,766,400 $191,570 


Total ($)   $5,150,422 


 


G947 Summary 


Network Upgrade Cost G947 


630027 TRAER  8    69.0 656299 TRAERTAP8   69.0  1 $200,000 $56,190 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $250,000 $37,039 


636225 UNIONTP5     161 636240 BUTLER 5     161  1 $500,000 $248,887 


636230 FRANKLN5     161 636240 BUTLER 5     161  1 $450,000 $223,998 


656281 DINSDALE8   69.0 656299 TRAERTAP8   69.0  1 $2,500,000 $702,373 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $128,423 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $104,919 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $36,451 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $47,958 
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Network Upgrade Cost G947 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $27,818 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $24,296 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $151,296 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $19,324 


Briggs Road SW-Stability (4*80) $3,766,400 $79,223 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $51,235 


Total ($)   $1,939,431 


 


H081 Summary 


Network Upgrade Cost H081 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $2,798,068 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $2,798,121 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $364,776 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $150,396 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $307,921 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $291,940 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $274,586 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $29,139 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $119,460 


20 (1*20) Mvar shunt capacitor at St. Croix 161 kV_605394 $535,400 $131,167 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $18,494 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $23,102 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $5,334 


Briggs Road SW-Stability (4*80) $3,766,400 $438,151 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $73,613 


Total ($)   $7,824,269 


 


J026 Summary 


Network Upgrade Cost J026 


601002 ADAMS  3     345 631046 ADAMS  5     161 605739 ADAMS1 9    13.8 9 $3,500,000 $3,500,000 


631123 ADAMS_S5     161 681527 BVR CRK5     161  1 $6,321,000 $6,321,000 
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Network Upgrade Cost J026 


681523 GENOA  5     161 681528 HARMONY5     161  1 $500,000 $500,000 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $190,252 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $65,620 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $154,240 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $28,909 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $42,928 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $22,142 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $14,506 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $3,529 


Briggs Road SW-Stability (4*80) $3,766,400 $87,341 


Total ($)   $10,930,468 


 


J092 Summary 


Network Upgrade Cost J092 


630009 ANITA  8    69.0 630396 CASEY R     69.0  1 $4,050,000 $1,572,945 


630396 CASEY R     69.0 630831 MENLOTP8    69.0  1 $1,200,000 $466,058 


631007 GR JCT7      115 631074 GR JCT 5     161  1 $750,000 $208,750 


631071 SCRANTN5     161 631072 GU CTR 5     161  1 $30,000 $8,300 


631077 PERRY  5     161 631196 KARMA 5      161  1 $200,000 $57,088 


631077 PERRY  5     161 635607 BITRSWT5     161  1 $200,000 $57,088 


Total ($)   $2,370,229 


 


J097 Summary 


Network Upgrade Cost J097 


347000 4E.QUINCY    138 347193 4HAMLTNAM    138  1 $200,000 $200,000 


347193 4HAMLTNAM    138 347195 2HAMLTNAM   69.0  1 $7,000,000 $7,000,000 


630013 VIELE  8    69.0 630668 CRYTCHJ8    69.0  1 $200,000 $200,000 


630013 VIELE  8    69.0 631084 VIELE  5     161  1 $3,000,000 $3,000,000 


630052 NEWPORT8    69.0 630554 MEDIAPLS    69.0  1 $250,000 $250,000 


630052 NEWPORT8    69.0 630558 WAPELLO     69.0  1 $250,000 $250,000 


630052 NEWPORT8    69.0 631114 NEWPORT5     161  1 $1,800,000 $1,800,000 


631037 MPWSPLIT     161 631114 NEWPORT5     161  1 $50,000 $50,000 
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Network Upgrade Cost J097 


631084 VIELE  5     161 631108 DENMARK5     161  1 $13,100,000 $13,100,000 


631037 MPWSPLIT     161 631108 DENMARK5     161  1 $500,000 $500,000 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $178,373 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $113,407 


270678 BYRON; B     345 270694 CHERR; B     345  1 (L0621) $12,000,000 $4,981,065 


270700 CORDO; B     345 270828 NELSO; B     345  1 (L15503) $6,000,000 $902,805 


Total ($)   $32,525,650 


 


J182 Summary 


Network Upgrade Cost J182 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $693,777 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $192,781 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $649,344 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $115,992 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $152,449 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $12,433 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $76,619 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $10,202 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $31,916 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $7,405 


Briggs Road SW-Stability (4*80) $3,766,400 $465,590 


Total ($)   $2,408,508 


 


J183 Summary 


Network Upgrade Cost J183 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $253,824 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $130,389 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $216,616 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $230,925 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $219,694 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $38,255 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $96,076 
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Network Upgrade Cost J183 


20 (1*20) Mvar shunt capacitor at St. Croix 161 kV_605394 $535,400 $101,835 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $22,966 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $20,563 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $5,757 


Briggs Road SW-Stability (4*80) $3,766,400 $347,056 


Total ($)   $1,683,958 


 


J191 Summary 


Network Upgrade Cost J191 


635000 CBLUFFS3     345 645456 S3456  3     345  1 $750,000 $392,857 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $47,021 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $36,339 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $39,374 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $42,434 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $36,538 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $20,125 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $10,829 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $2,118 


Briggs Road SW-Stability (4*80) $3,766,400 $65,003 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $45,417 


270828 NELSO; B     345 270890 H471 ;       345  1 (L15504) $8,500,000 $1,999,110 


Total ($)   $2,737,164 


 


J200 Summary 


Network Upgrade Cost J200 


652435 FARGO  4     230 652436 FARGO  7     115 652434 FARGOSVC    13.2 2 $4,500,000 $4,500,000 


Total ($)   $4,500,000 
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R49 Summary 


Network Upgrade Cost R49 


631079 BNE JCT5     161 636020 FT.DODG5     161  1 $350,000 $350,000 


Total ($)   $350,000 


 


R65 Summary 


Network Upgrade Cost R65 


635000 CBLUFFS3     345 645456 S3456  3     345  1 $750,000 $357,143 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $42,746 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $33,035 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $35,795 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $38,576 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $33,216 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $18,295 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $9,844 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $1,926 


Briggs Road SW-Stability (4*80) $3,766,400 $59,094 


Total ($)   $629,670 


 


H021 Summary 


Network Upgrade Cost H021 


630027 TRAER  8    69.0 656299 TRAERTAP8   69.0  1 $200,000 $143,810 


631008 WELSBRG5     161 656301 WELSBRG G   69.0  1 $3,000,000 $3,000,000 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $250,000 $47,686 


636225 UNIONTP5     161 636240 BUTLER 5     161  1 $500,000 $251,113 


636230 FRANKLN5     161 636240 BUTLER 5     161  1 $450,000 $226,002 


656281 DINSDALE8   69.0 656299 TRAERTAP8   69.0  1 $2,500,000 $1,797,627 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $158,655 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $132,588 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $41,713 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $56,485 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $45,777 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $29,063 
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Network Upgrade Cost H021 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $106,373 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $17,847 


Briggs Road SW-Stability (4*80) $3,766,400 $90,346 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $76,445 


Total ($)   $6,221,529 


 


H096 Summary 


Network Upgrade Cost H096 


630009 ANITA  8    69.0 630396 CASEY R     69.0  1 $4,050,000 $2,477,055 


630396 CASEY R     69.0 630831 MENLOTP8    69.0  1 $1,200,000 $733,942 


631007 GR JCT7      115 631074 GR JCT 5     161  1 $750,000 $541,250 


631071 SCRANTN5     161 631072 GU CTR 5     161  1 $30,000 $15,956 


631077 PERRY  5     161 631196 KARMA 5      161  1 $200,000 $142,912 


631077 PERRY  5     161 635607 BITRSWT5     161  1 $200,000 $142,912 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $29,524 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $22,954 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $23,465 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $18,033 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $11,132 


25 (1*25) Mvar shunt capacitor at Butler 161 kV_636240 $569,250 $7,876 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $1,674 


Briggs Road SW-Stability (4*80) $3,766,400 $36,547 


Total ($)   $4,205,231 


 


H008 Summary 


Network Upgrade Cost H008 


630019 LIBERTY8    69.0 630321 LIBERTP8    69.0  1 $25,000 $25,000 


630024 DUNDEE 8    69.0 630304 MASONVL8    69.0  1 $25,000 $25,000 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $250,000 $27,334 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $115,948 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $73,036 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $6,817 
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Network Upgrade Cost H008 


Total ($)   $273,135 


 


H009 Summary 


Network Upgrade Cost H009 


631004 M-TOWN 7     115 631081 M-TOWN 5     161  1 $200,000 $200,000 


631083 TRAER  5     161 631086 DYSART 5     161  1 $100,000 $100,000 


631100 LIBERTY5     161 631101 DUNDEE 5     161  1 $250,000 $54,394 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $168,478 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $144,689 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $31,541 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $47,298 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $55,546 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $25,296 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $13,251 


Briggs Road SW-Stability (4*80) $3,766,400 $71,493 


270864 QUAD3-11     345 270890 H471 ;       345  1 (L0404) $900,000 $89,244 


Total ($)   $1,001,229 


 


H048 Summary 


Network Upgrade Cost H048 


605071 FARM TP8    69.0 619442 GRE-MUNSNTP869.0  1 $400,000 $210,526 


605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0  1 $750,000 $394,737 


619440 GRE-ROSCOTP869.0 619442 GRE-MUNSNTP869.0  1 $200,000 $105,263 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $623,833 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $623,862 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $110,044 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $40,496 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $95,799 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $98,183 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $87,148 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $5,129 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $36,399 
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Network Upgrade Cost H048 


20 (1*20) Mvar shunt capacitor at St. Croix 161 kV_605394 $535,400 $46,339 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $5,916 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $1,341 


Briggs Road SW-Stability (4*80) $3,766,400 $120,554 


Total ($)   $2,605,572 


 


H058 Summary 


Network Upgrade Cost H058 


605071 FARM TP8    69.0 619442 GRE-MUNSNTP869.0  1 $400,000 $189,474 


605119 PAYNES 8    69.0 619440 GRE-ROSCOTP869.0  1 $750,000 $355,263 


619440 GRE-ROSCOTP869.0 619442 GRE-MUNSNTP869.0  1 $200,000 $94,737 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652273 FTTHMP19    13.8 1 $5,975,000 $561,450 


652506 FTTHOMP3     345 652507 FTTHOMP4     230 652274 FTTHMP29    13.8 1 $5,975,000 $561,476 


300 (6*50) Mvar shunt capacitor at Hazleton 161 kV _631051 $4,431,000 $99,039 


150 (3*50) Mvar shunt capacitor at Salem 161 kV _631057 $2,215,500 $36,446 


200 (4*50) Mvar shunt capacitor at Adams 161 kV _631046 $2,954,000 $86,219 


120 (3*40) Mvar shunt capacitor at Arrowhead 230 kV_608615 $2,012,400 $88,365 


75 (1*75) Mvar shunt capacitor at Stone Lake 345 kV_699450 $2,157,750 $78,434 


50 (1*50) Mvar shunt capacitor at Sub 39 161 kV_636601 $738,500 $4,616 


89 (1*89) Mvar shunt capacitor at Eau Claire 161 kV_602021 $1,002,530 $32,759 


20 (1*20) Mvar shunt capacitor at St. Croix 161 kV_605394 $535,400 $41,705 


12.5 (1*12.5) Mvar shunt capacitor at Floyd 161 kV_636300 $484,625 $5,325 


10 (1*10) Mvar shunt capacitor at Blackhawk 69 kV_636201 $167,700 $1,207 


Briggs Road SW-Stability (4*80) $3,766,400 $108,499 


Total ($)   $2,345,015 
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K.1.3 Steady State Contingency Analysis for 2015 Scenario 


Thermal constraints identified in the MISO ERIS analysis are summarized in Table K-2. 


Table K-2: Thermal Constraints in 2015 Scenario 


Generator Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%)1 Constraint Type Category Scenario 


J026 Adams 345-161 kV Transformer #9 345 137.5 DF>Cutoff B SUOP 


J026   Adams-Beaver Creek 161 kV 264 117.8 DF>Cutoff B SUOP 


R49 Boone Jct-Ft. Dodge 161 kV 147 106.9 DF>Cutoff C SUOP 


J191, R65 Council Bluffs-Sub 3456 345 kV 956 102.1 


DF>Cutoff, 


Outlet-conting B SUOP 


J191, R65 Council Bluffs-Sub 3456 345 kV 956 107.3 DF>Cutoff C SUOP 


H021 Dinsdale-Traer Tap 69 kV 41 172.5 MW>20%*Rating B SUOP 


J097 East Quincy-Hamilton 138 kV 98 110.7 MW>20%*Rating B SUOP 


G870 Ellendale-Steel Center 69 kV 45 127.7 MW>20%*Rating B SUOP 


G681 Ellendale-Steel Center 69kV 45 105.8 DF>Cutoff A SUOP 


H048_H058  Farming Tap-Munson Tap 69 kV 52.8 117.8 


DF>Cutoff, 


MW>20%*Rating B SUOP 


J171   Fibrominn-Benson 115 kV 70.4 100.3 DF>Cutoff A SUPK 


J171   Fibrominn-Benson 115 kV 70.4 106.6 DF>Cutoff B SUPK 


G947   Franklin-Butler 161 kV 332 112.1 DF>Cutoff B SUOP 


G947 Franklin-Butler 161 kV 332 105 DF>Cutoff C SUOP 


G681 


G681 Sub-Albert Lea Westside 69 


kV 40 120.8 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-Mon A SUOP 


G681, 


G870 


G681 Sub-Albert Lea Westside 69 


kV 40 191 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-conting, 


Outlet-Mon B SUOP 


G681 G681 Sub-Alden Junction 69 kV 40 108.1 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-conting, 


Outlet-Mon B SUOP 


J026, J112 Genoa-Harmony 161 kV 223 103.9 DF>Cutoff A SUOP 


J097 Hamilton 138-69 kV Transformer 96 116.1 MW>20%*Rating B SUOP 


G870 Hayward-Freeborn 161 kV 167 158.3 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-Mon A SUOP 
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Generator Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%)1 Constraint Type Category Scenario 


G870 Hayward-Freeborn 161 kV 167 182.5 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-Mon B SUOP 


G870 Leland-Forest City 69 kV 25 176.5 


MW>20%*Rating, 


Outlet-conting B SUOP 


H008 Liberty-Dundee 161 kV 167 101.5 DF>Cutoff A SUOP 


H009 


Marshall Town 161/115 kV 


Transformer 213 107.6 Outlet-conting B SUOP 


J097 Newport 161-69 kV xfmr 60 157.5 


DF>Cutoff, 


MW>20%*Rating B SUOP 


J097 Newport-Mediapolis 69 kV 36 123.2 


MW>20%*Rating, 


Outlet-conting B SUOP 


J097 


Newport-MPW Split-Denmark 161 


kV 175 111.9 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-conting, 


Outlet-Mon B SUOP 


J097 Newport-Wapello 69 kV 36 105.6 


MW>20%*Rating, 


Outlet-conting B SUOP 


H048_H058 Paynesville-Rosco Tap 69 kV 47.8 137.3 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-Mon B SUOP 


J092, H096 Perry-Bittersweet 161 kV 167 111 DF>Cutoff B SUOP 


J092, H096 Perry-Bittersweet 161 kV 167 127 DF>Cutoff C SUOP 


J092, H096 Perry-Karma 161 kV 167 101.1 


DF>Cutoff, 


Outlet-Mon A SUOP 


J092, H096 Perry-Karma 161 kV 167 127.4 


DF>Cutoff, 


Outlet-Mon B SUOP 


G681 Pratt Tap-Steel Center 69 kV 45 104.3 DF>Cutoff A SUOP 


G870   Pratt Tap-Steele Center 69 kV 45 126.2 MW>20%*Rating B SUOP 


R42 Raun-Sub 3451 345 kV 956 104.7 DF>Cutoff C SUOP 


H048_H058 Rosco Tap-Munson Tap 69 kV 58.3 109.4 


DF>Cutoff, 


MW>20%*Rating B SUOP 


J092, H096 Scranton-Guthrie Center 161 kV 112 103.7 


DF>Cutoff, 


Outlet-Mon B SUOP 


J092 Scranton-Guthrie Ctr 161 kV 112 126.2 


DF>Cutoff, 


Outlet-Mon C SUOP 


H009 Traer-Dysart 161 kV 276 105.2 DF>Cutoff B SUOP 


H021 Traer-Traer Tap 69 kV 36 193.5 MW>20%*Rating B SUOP 
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Generator Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%)1 Constraint Type Category Scenario 


G947  Union Tap-Butler 161 kV 322 114.2 DF>Cutoff B SUOP 


G947 Union Tap-Butler 161 kV 322 106.9 DF>Cutoff C SUOP 


J097 Viele 161-69 kV xfmr 84 117.2 MW>20%*Rating B SUOP 


J097 Viele-CRYTCHJ 69 kV 72 110.4 MW>20%*Rating B SUOP 


J097 Viele-Denmark 161 kV 220 105.2 


DF>Cutoff, 


MW>20%*Rating B SUOP 


J182 Wabaco-Rochester 161 kV 201 110.1 DF>Cutoff A SUOP 


G681 Walters-Alden Junc 69 kV 40 105.2 


DF>Cutoff,MW>2


0%*Rating,Outlet


-conting B SUOP 


H021 Wellsburg 161-69 kV xfmr 100 116.8 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-conting, 


Outlet-Mon B SUOP 


G681   West Owatonna-Pratt Tap 69 kV 45 101.6 DF>Cutoff A SUOP 


G870  West Owatonna-Pratt Tap 69 kV 45 123.6 MW>20%*Rating B SUOP 


G870 Winnebago-Freeborn 161 kV 167 126 


DF>Cutoff, 


MW>20%*Rating, 


Outlet-Mon B SUOP 


Note 1: The corresponding worst contingencies can be found in Appendix D.1 


To mitigate steady state voltage constraints, an option consisting of a set of 345 kV shunt 
capacitors and a second option consisting primarily of 161 kV capacitors have been 
developed. The 161 kV capacitor option is listed in Table K-3 for the 2015 scenario. The 345 
kV and 161 kV options have similar steady state performance. The 161 kV option has been 
selected over the 345 kV option based on a lower indicative cost. 


Table K-3: 161 kV Capacitor Option in 2015 Scenario 


Reactive Support Network Upgrades Mvar 


North La Crosse - North Madison - Cardinal 345 kV MVP projects  


Hazleton 161 kV 300 (6 x 50) 


Salem 161 kV 150 (3 x 50) 


Adams 161 kV 200 (4 x 50) 


Arrowhead 230 kV 120 (3 x 40) 


Stone Lake 345 kV 75 (1 x 75) 


Sub 39 161 kV 50 (1 x 50) 


Eau Claire 161 kV 89 (1 x 89) 
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Reactive Support Network Upgrades Mvar 


St. Croix 161 kV 20 (1 x 20) 


Butler 161 kV 25 (1 x 25) 


Floyd 161 kV 12.5 (1 x 12.5) 


Blackhawk 69 kV 10 (1 x 10) 


Total 1051.5 Mvar 


  


K.1.4 Cost Allocation for 2015 Scenario 


Assuming all generating facilities in the West Area DPP group advance, the cost allocation of 
each NU identified in the study is listed in Appendix I.2. A summary of the costs for total NUs 
allocated to each generating facility is listed in Table K-4 for 2015 scenario. 


Table K-4: Summary of Total NU Costs Allocated to Each Generation Project for 2015 Scenario 


Project 


Max Output 


(MW) 


Steady-State 


NU ($) $/MW Share % 


G681 44 $11,832,884 $268,929 5.20% 


G735 200 $1,967,381 $9,837 0.86% 


G798 150 $882,586 $5,884 0.39% 


G826 200 $14,140,095 $70,700 6.22% 


G830 99 $10,102,595 $102,046 4.44% 


G870 201 $56,261,341 $279,907 24.74% 


G947 99 $1,939,431 $19,590 0.85% 


H008 36 $273,135 $7,587 0.12% 


H009 150 $1,001,229 $6,675 0.44% 


H021 138.6 $7,421,737 $53,548 3.26% 


H048 50 $4,205,572 $84,111 1.85% 


H058 45 $2,345,015 $52,111 1.03% 


H081 201 $18,699,269 $93,031 8.22% 


H096 50 $4,205,231 $84,105 1.85% 


J026 50 $15,930,468 $318,609 7.00% 


J091 66 $649,236 $9,837 0.29% 


J092 20 $2,370,229 $118,511 1.04% 


J097 200 $32,530,650 $162,653 14.30% 


J112 4.95 $0 $0 0.00% 


J171 7 $0 $0 0.00% 
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Project 


Max Output 


(MW) 


Steady-State 


NU ($) $/MW Share % 


J182 150 $4,187,910 $27,919 1.84% 


J183 200 $1,683,958 $8,420 0.74% 


J191 101.2 $2,737,164 $27,047 1.20% 


J200 99 $5,055,000 $51,061 2.22% 


R42 250 $26,051,670 $104,207 11.45% 


R49 12 $350,000 $29,167 0.15% 


R65 92 $629,670 $6,844 0.28% 


J249 180 $0 $0 0.00% 


Total/Average 3095.75 $227,453,455 $71,512 100.00% 


 


K.2 Steady-State Analysis for 2015 Scenario 


K.2.1 Minimum Reactive Support Analysis 


345 kV Minimum Reactive Support (MRS) for the 2015 scenario is: 


 North La Crosse – North Madison – Cardinal 345 kV line (MVP project) 
 150 Mvar shunt capacitor at Hazleton 345 kV 
 150 Mvar shunt capacitor at Adams 345 kV 
 150 Mvar shunt capacitor at Salem 345 kV 
 150 Mvar shunt capacitor at Arpin 345 kV 


ATC also proposed the following transmission solutions to help mitigating the voltage 
violations: 


 60% series compensation on the Stone Lake – Gardner Park 345 kV line (141 miles) 
 60% series compensation on the Badger – Coulee (Briggs Rd – North Madison) 345 


kV line (136 miles) 
 Build a new Owen substation 84.3 miles away from Stone Lake on the Stone Lake – 


Gardner Park 345 kV line. Build a new 345 kV line Eau Claire – Owen (46.2 miles). 


After the inclusion of the proposed ATC transmission solutions in the post-DPP cases, 
additional shunt capacitors were identified to restore the major 345 kV bus voltages to the 
pre-DPP levels and solve the non-convergent contingencies. These additional shunt 
capacitors are: 


Minimum additional shunt capacitors for 2015 scenario are: 


 75 Mvar shunt capacitor at Hazleton 345 kV 
 75 Mvar shunt capacitor at Mitchell Co. 345 kV 
 75 Mvar shunt capacitor at Salem 345 kV 
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Cost comparison between 345 kV Minimum Reactive Support Plan and ATC proposed plan 
is listed below. The 345 kV MRS Plan with shunt capacitor additions and MVPs is less 
expensive.  


Table K-5: Cost Comparison between Two MRS Plans in 2015 Scenario 


2015 


MRS Plan Network Upgrades Cost (M$) 


NLAX - NMA - Cardinal 345 kV line (MVP) 0 


2 x 75 Mvar shunt capacitor @ Hazleton 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Adams 345 kV 4.316  


2 x 75 Mvar shunt capacitor @ Salem 345 kV 4.316  


Shunt Capacitor Additions & MVPs 


2 x 75 Mvar shunt capacitor @ Arpin 345 kV 4.316  


Total (M$)   17.262  


NLAX - NMA - Cardinal 345 kV line (MVP) 0 


60% series compensation on the Stone Lake – Gardner Park 


345 kV line 30.000 


60% series compensation on the Badger – Coulee (Briggs Rd 


– North Madison) 345 kV line 30.000  


Build a new Owen substation 84.3 miles away from Stone 


Lake on the Stone Lake – Gardner Park 345 kV line. Build a 


new 345 kV line Eau Claire – Owen 117.530  


1 x 75 Mvar shunt capacitor @ Hazleton 345 kV 2.158  


1 x 75 Mvar shunt capacitor @ Mitchell Co. 345 kV 2.158  


ATC Transmission Solutions & Shunt 


Capacitor Additions 


1 x 75 Mvar shunt capacitor @ Salem 345 kV 2.158  


Total (M$)   184.003  


 


The incremental impact of the proposed interconnection on individual facilities was evaluated 
by comparing flows and voltages between benchmark cases (without West Area DPP 
projects or selected Minimum Reactive Support) and study cases (with West Area DPP 
projects and selected Minimum Reactive Support). Analysis was performed in the 2015 
shoulder peak and summer peak scenarios using PSS®MUST. 


K.2.2 2015 Shoulder Peak Contingency Analysis Results 


System Intact Conditions 


Thermal violations for NERC category A (system intact) conditions in the 2015 shoulder peak 
scenario are listed in Table D-1, and voltage violations are listed in Table D-2. 
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Potential mitigations for the thermal constraints under system intact conditions are listed in 
Table K-6. 


Category B Contingencies 


The results in this Section are for analysis of conditions following NERC Category B 
contingencies. 


Thermal violations for category B contingencies in the 2015 shoulder peak scenario are listed 
in Table D-5. The highest loading of each facility that violates criteria is shown in Table D-3.  
Potential mitigations for the thermal constraints are listed in Table K-7. 


Voltage violations for category B contingencies in the 2015 shoulder peak condition are listed 
in Table D-6. The worst voltage violation of each bus is shown in Table D-4. 


Category C Contingencies in MEC, CIPCO, and MPW 


The results in this Section are for analysis of conditions following NERC category C 
contingencies. MEC, CIPCO, and MPW require mitigation of any thermal constraints on their 
bulk transmission systems under category C contingencies. For thermal violations in other 
systems under category C contingencies, mitigation is not required and the results are 
provided only for information.  


For MEC category C contingencies in the 2015 shoulder peak scenario, thermal violations 
are listed in Table D-7, and voltage violations are listed in Table D-8. Potential mitigations for 
MEC thermal constraints under category C contingencies are listed in Table K-8.  


For CIPCO category C contingencies in the 2015 shoulder peak scenario, thermal violations 
are listed in Table D-9. There were no voltage violations (Table D-10). Potential mitigations 
for CIPCO thermal constraints under category C contingencies are listed in Table K-9. 


For category C contingencies in the 2015 shoulder peak scenario, no MPW thermal or 
voltage violations were identified (Table D-11, Table D-12). 
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Table K-6: Potential Mitigations for Thermal Constraints in 2015 SUOP, System Intact 


Generator TO Constraint 


Rating 


(MVA) 


Worst Loading 


(%) Constraint Type Mitigation 


G681 ITCM 


G681 Sub-Albert Lea West side 


69 kV 40 120.8 


DF>Cutoff, MW>20%*Rating, 


Outlet-Mon Re-conductor ITCM 69kV lines with T2-477 


G681   ITCM West Owatonna-Pratt Tap 69 kV 45 101.6 DF>Cutoff Re-conductor ITCM 69kV lines with T2-477 


G681 ITCM Ellendale-Steel Center 69kV 45 105.8 DF>Cutoff Re-conductor ITCM 69kV lines with T2-477 


G681 ITCM Pratt Tap-Steel Center 69 kV 45 104.3 DF>Cutoff Re-conductor ITCM 69kV lines with T2-477 


J092, H096 ITCM Perry-Karma 161 kV 167 101.1 DF>Cutoff, Outlet-Mon 


Upgrade terminal equipment at Perry substation 


(240 MVA) 


H008 CIPCO Liberty-Dundee 161 kV 167 101.5 DF>Cutoff 


To get 200 MVA: Replace Breaker 4640 and 


reconfigure SCADA 


G870 ITCM Hayward-Freeborn 161 kV 167 158.3 


DF>Cutoff, MW>20%*Rating, 


Outlet-Mon Upgrade Hayward to Freeborn to 446MVA 


J026, J112 DPC Genoa-Harmony 161 kV 223 103.9 DF>Cutoff Replace the protective relaying. 


J182 DPC Wabaco-Rochester 161 kV 201 110.1 DF>Cutoff 


Rebuild DPC 161 kV line with 795 ACSS 


conductor 


 


 


 







Results for 2015 Scenario 


 
 


Siemens Industry, Inc. – Siemens Power Technologies International
  R085-12 – MISO August 2012 West Area DPP Group Study


 
K-24 


   


Table K-7: Potential Mitigations for Thermal Constraints in 2015 SUOP, Category B Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%)1 Constraint Type Mitigation 


G681 ITCM G681 Sub-Alden Junction 69 kV 40 108.1 


DF>Cutoff, MW>20%*Rating, 


Outlet-conting, Outlet-Mon Re-conductor ITCM 69kV lines with T2-477 


G681, 


G870 ITCM 


G681 Sub-Albert Lea Westside 69 


kV 40 191.0 


DF>Cutoff, MW>20%*Rating, 


Outlet-conting, Outlet-Mon Re-conductor ITCM 69kV lines with T2-477 


J097 Ameren East Quincy-Hamilton 138 kV 98 110.7 MW>20%*Rating Relay Upgrade  up 143 MVA 


J097 Ameren Hamilton 138-69 kV Transformer 96 116.1 MW>20%*Rating Replace Hamilton Transformer + CTs 


J026 XEL  Adams 345-161 kV Transformer #9 345 137.5 DF>Cutoff 


Replace the existing transformer with a 448 


MVA, with 115% emergency rating 


H048_H058  XEL Farming Tap-Munson Tap 69 kV 52.8 117.8 DF>Cutoff, MW>20%*Rating Rebuild 


H048_H058 XEL Paynesville-Rosco Tap 69 kV 47.8 137.3 


DF>Cutoff, MW>20%*Rating, 


Outlet-Mon Rebuild 


G870  ITCM West Owatonna-Pratt Tap 69 kV 45 123.6 MW>20%*Rating Re-conductor ITCM 69kV lines with T2-477 


H048_H058 XEL Rosco Tap-Munson Tap 69 kV 58.3 109.4 DF>Cutoff,MW>20%*Rating Rebuild 


G870 ITCM Ellendale-Steel Center 69 kV 45 127.7 MW>20%*Rating Re-conductor ITCM 69kV lines with T2-477 


J097 ITCM Viele-CRYTCHJ 69 kV 72 110.4 MW>20%*Rating 


Upgrade terminal equipment at Viele substation. 


(94 MVA) 


J097 ITCM Viele 161-69 kV Transformer 84 117.2 MW>20%*Rating Replace the xfmr with a 150 MVA unit 


H021 ITCM Traer-Traer Tap 69 kV 36 193.5 MW>20%*Rating 


Upgrade terminal equipment at ITCM's Traer 


Substation. (82 MVA) 


J097 


ITCM / 


CIPCO Newport-Mediapolis 69 kV 36 123.2 MW>20%*Rating,Outlet-conting To get 51.1 MVA: Replace Breaker 5511 
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Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%)1 Constraint Type Mitigation 


J097 


ITCM/ 


CIPCO Newport-Wapello 69 kV 36 105.6 MW>20%*Rating,Outlet-conting 


Rebuild approx. 1.23 miles to T2-4/0 (77 MVA) 


and  Replace Breaker 0-6997-2 at CIPCO END 


J097 CIPCO Newport 161-69 kV Transformer 60 157.5 DF>Cutoff,MW>20%*Rating To get 94.5 MVA: Replace Transformer 


G681 ITCM Walters-Alden Junc 69 kV 40 105.2 


DF>Cutoff,MW>20%*Rating,Outlet-


conting Re-conductor ITCM 69kV lines with T2-477 


G870   ITCM Pratt Tap-Steele Center 69 kV 45 126.2 MW>20%*Rating Re-conductor ITCM 69kV lines with T2-477 


H009 ITCM 


Marshall Town 161/115 kV 


Transformer 213 107.6 Outlet-conting 


Bus Conductor upgrade next limiting element is 


CT at 239MVA and transformer is rated at 252 


MVA 


H021 ITCM Wellsburg 161/69 kV 100 116.8 


DF>Cutoff,MW>20%*Rating,Outlet-


conting,Outlet-Mon Need new Transformer 150 MVA 


J097 MEC/MPW 


Newport-MPW Split-Denmark 161 


kV 175 111.9 


DF>Cutoff, MW>20%*Rating, 


Outlet-conting, Outlet-Mon Raise structures 


G870 ITCM Winnebago-Freeborn 161 kV 167 126.0 


DF>Cutoff,MW>20%*Rating,Outlet-


Mon 


Build a new 21.5 mile long 161kV line with T2- 


795 from Glenworth to Freeborn 


J092, H096 


ITCM / 


CIPCO Scranton-Guthrie Center 161 kV 112 103.7 DF>Cutoff,Outlet-Mon To get 121.4 MVA: Change CT Ratio on 9040 


J092, H096 ITCM Perry-Karma 161 kV 167 127.4 DF>Cutoff,Outlet-Mon 


Upgrade terminal equipment at Perry substation 


(240 MVA) 


J092, H096 


ITCM/ 


MEC Perry-Bittersweet 161 kV 167 111.0 DF>Cutoff 


Terminal Equipment at ITC end, 600 AMP 


Switch should take it to the conductor rating 


(240MVA) 


H009 ITCM Traer-Dysart 161 kV 276 105.2 DF>Cutoff 


Replace approx. 300' (one or two spans) of 795 


conductor with 954 conductor. (299 MVA) 
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Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading 


(%)1 Constraint Type Mitigation 


J097 ITCM Viele-Denmark 161 kV 220 105.2 DF>Cutoff,MW>20%*Rating Rebuild with T2-795 (446 MVA) 


J026   DPC Adams-Beaver Creek 161 kV 264 117.8 DF>Cutoff 


Rebuild DPC 161 kV line with 795 ACSS 


conductor 


G870 ITCM Hayward-Freeborn 161 kV 167 182.5 


DF>Cutoff,MW>20%*Rating,Outlet-


Mon Upgrade Hayward to Freeborn to 446MVA 


J191, R65 


MEC / 


OPPD Council Bluffs-Sub 3456 345 kV 956 102.1 DF>Cutoff,Outlet-conting 


Replace terminal equipment at S3456. Allows for 


1195 MVA facility rating 


G947  MEC Union Tap-Butler 161 kV 322 114.2 DF>Cutoff 


MVP will put conductor at max 410 MVA. Union 


Tap: Replace Disconnect (at time MVP). Butler: 


Replace Wave Trap, Disconnect, Breaker, and 


CT. 


G947   MEC Franklin-Butler 161 kV 332 112.1 DF>Cutoff 


MVP will put conductor at max 410 MVA.  


Franklin: Replace Wave Trap, Disconnect, 


Breaker, CTs and associated equipment 


jumpers; Butler: Replace Wave Trap, Disconnect 


and equipment jumpers.   


H021 ITCM Dinsdale-Traer Tap 69 kV 41 172.5 MW>20%*Rating 


Upgrade conductor from Dinsdale to Traer from 


3/0 (Dinsdale – Traer Jct) to 477. 


G870 DPC Leland-Forest City 69 kV 25 176.5 MW>20%*Rating,Outlet-conting 


Rebuild DPC 69 kV line with 477 ACSR 


conductor 


Note 1: The corresponding worst contingencies can be found in Appendix D.1 
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Table K-8: Potential Mitigations for Thermal Constraints in 2015 SUOP, MEC Category C Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst 


Loading (%) Constraint Type Mitigation 


J092, H096 


ITCM/ 


MEC Perry-Bittersweet 161 kV 167 127.0 DF>Cutoff 


Terminal Equipment at ITC end, 600 AMP Switch should 


take it to the conductor rating (240MVA) 


J191, R65 


MEC / 


OPPD Council Bluffs-Sub 3456 345 kV 956 107.3 DF>Cutoff 


Replace terminal equipment at S3456. Allows for 1195 


MVA facility rating 


R42 


MEC / 


OPPD Raun-Sub 3451 345 kV 956 104.7 DF>Cutoff 


Replace terminal equipment at S3451 and increase line 


clearances between S3451-Raun. Allows for 1195 MVA 


facility rating. 


G947 MEC Union Tap-Butler 161 kV 322 106.9 DF>Cutoff 


MVP will put conductor at max 410 MVA. Union Tap: 


Replace Disconnect (at time MVP). Butler: Replace 


Wave Trap, Disconnect, Breaker, and CT. 


G947 MEC Franklin-Butler 161 kV 332 105.0 DF>Cutoff 


MVP will put conductor at max 410 MVA. Franklin: 


Replace Wave Trap, Disconnect, Breaker, CTs and 


associated equipment jumpers; Butler: Replace Wave 


Trap, Disconnect and equipment jumpers.   


R49 


ITCM/ 


MEC Boone Jct-Ft. Dodge 161 kV 147 106.9 DF>Cutoff 


Post upgrade rating is 199 MVA. Replace Disconnect 


and CT. The # of structure replacements to achieve 


required rating is to be determined.  


 


Table K-9: Potential Mitigations for Thermal Constraints in 2015 SUOP, CIPCO Category C Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst Loading 


(%) Constraint Type Mitigation 


J092 CIPCO Scranton-Guthrie Ctr 161 kV 112 126.2 DF>Cutoff, Outlet-Mon Change CT Ratios and reconfigure SCADA 
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K.2.3 2015 Summer Peak Contingency Analysis Results 


System Intact Conditions 


Thermal violations for NERC category A (system intact) conditions in the 2015 summer peak 
scenario are listed in Table D-13. No voltage violations were identified (Table D-14). 


Potential mitigations for the thermal constraints under system intact conditions are listed in 
Table K-10. 


Category B Contingencies 


Thermal violations for category B contingencies in the 2015 summer peak scenario are listed 
in Table D-15. No voltage violations were identified (Table D-16). 


Potential mitigations for the thermal constraints under category B contingencies are listed in 
Table K-11. 


Category C Contingencies in MEC, CIPCO, and MPW 


No MEC thermal or voltage violations were identified for category C contingencies in the 
2015 summer peak scenario (Table D-17, Table D-18).  


No CIPCO thermal or voltage violations were identified for category C contingencies in the 
2015 summer peak scenario (Table D-19, Table D-20). 


No MPW thermal or voltage violations were identified for category C contingencies in the 
2015 summer peak scenario (Table D-21, Table D-22). 
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Table K-10: Potential Mitigations for Thermal Constraints in 2015 SUPK, System Intact 


Generator TO Constraint 


Rating 


(MVA) 


Worst Loading 


(%) 


Constraint 


Type Mitigation 


J171   XEL / GRE Fibrominn-Benson 115 kV 70.4 100.3 DF>Cutoff Relay end at the Plant 


 


Table K-11: Potential Mitigations for Thermal Constraints in 2015 SUPK, Category B Contingencies 


Generator TO Constraint 


Rating 


(MVA) 


Worst Loading 


(%) 


Constraint 


Type Mitigation 


J171   XEL / GRE Fibrominn-Benson 115 kV 70.4 106.6 DF>Cutoff Relay end at the Plant 
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K.2.4 Mitigation Testing for Voltage Violations in 2015 Scenario 


With the selected Minimum Reactive Support Plan (MRS Plan with shunt capacitor additions 
and MVPs), there are still many voltage violations under contingencies in the 2015 shoulder 
peak scenario (Table D-4, Table D-8). To test the mitigation plan for voltage violations in 
2015, a two-step method has been adopted: 


Step 1: Test mitigation plan to resolve the worst voltage violations in the major 200 kV 
and above buses 


Multiple rounds of mitigation plans have been tested to resolve the worst contingency voltage 
violations at major 200 kV and above buses, which are listed in Table D-23. The selected 
mitigation plan comprises the following additional shunt capacitors: 


 175 Mvar shunt capacitor at Arrowhead 230 kV 
 100 Mvar shunt capacitor at Mitchell Co. 345 kV 
 150 Mvar shunt capacitor at Eau Claire 345 kV 
 150 Mvar shunt capacitor at Sub 91 345 kV 


With the selected mitigation plan, all the 200 kV and above worst voltage violations have 
been resolved except the low voltage at the Briggs Road 345 kV bus. Under the contingency 
of Eau Claire – Arpin 345 kV line, voltage at Briggs Road 345 kV bus is at 0.872 pu. There is 
no load directly connected to this bus. The 161 kV and 34.5 kV buses at Briggs Road are all 
within the voltage criteria. Two directly connected buses (N. Rochester 345 kV, N. Madison 
345 kV) also have voltages within the voltage criteria. So the low contingent voltage at Briggs 
Road 345 kV bus is not treated as a voltage violation.  


Step 2: Test additional mitigation plan to resolve remaining voltage violations under 
contingencies 


With the additional shunt capacitors determined in Step 1, the remaining category B voltage 
violations are in Table D-24, and remaining category C voltage violations are in Table D-25. 
These remaining voltage violations can be resolved by the following additional shunt 
capacitors: 


 50 Mvar shunt capacitor at Blackhawk 161 kV 
 30 Mvar shunt capacitor at Monroe Co. 161 kV 


K.2.5 161 kV Capacitor Option in 2015 Scenario 


Section K.2.4 describes a set of 345 kV capacitors that mitigate steady state voltage 
constraints in the 2015 shoulder peak scenario. Based on feedback provided by the study 
group, a second option consisting primarily of 161 kV capacitors has also been developed 
and is listed in Table K-12.  


Based on the shunt capacitor cost assumptions in Table 9-1, indicative costs for the 161 kV 
option and 345 kV option are listed in Table K-12 and Table K-13. The 161 kV option is 
approximately $14.7 M less expensive than the 345 kV option.  
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Table K-12: 161 kV Capacitor Option in 2015 Scenario 


Reactive Support Network Upgrades Mvar Cost ($) 


North La Crosse - North Madison - Cardinal 345 kV MVP projects1  $0 


Hazleton 161 kV 300 (6 x 50) $4,431,000 


Salem 161 kV 150 (3 x 50) $2,215,500 


Adams 161 kV 200 (4 x 50) $2,954,000 


Arrowhead 230 kV 120 (3 x 40) $2,012,400 


Stone Lake 345 kV 75 (1 x 75) $2,157,750 


Sub 39 161 kV 50 (1 x 50) $738,500 


Eau Claire 161 kV 89 (1 x 89) $1,002,530 


St. Croix 161 kV 20 (1 x 20) $535,400 


Butler 161 kV 25 (1 x 25) $569,250 


Floyd 161 kV 12.5 (1 x 12.5) $484,625 


Blackhawk 69 kV 10 (1 x 10) $167,700 


Total 1051.5 Mvar $17,268,655 


Note 1: Costs associated with the MVP projects are not allocated to DPP projects 


Table K-13: 345 kV Capacitor Option in 2015 Scenario 


Reactive Support Network Upgrades Mvar Cost ($) 


Minimum Reactive Support    


North La Crosse - North Madison - Cardinal 345 kV MVP projects1 
 


$0 


Hazleton 345 kV 150 (2 x 75) $4,315,500 


Adams 345 kV 150 (2 x 75) $4,315,500 


Salem 345 kV 150 (2 x 75) $4,315,500 


Arpin 345 kV 150 (2 x 75) $4,315,500 


Additional Voltage Mitigations under Contingencies    


Arrowhead 230 kV 175 (75 + 2 x 50) $2,384,750 


Mitchell Co 345 kV 100 (1 x 100) $2,327,000 


Eau Claire 345 kV 150 (2 x 75) $4,315,500 


Sub 91 345 kV 150 (2 x 75) $4,315,500 


Blackhawk 161 kV 50 (1 x 50) $738,500 


Monroe County 161 kV 30 (1 x 30) $603,100 


Total 1255 Mvar $31,946,350 


Note 1: Costs associated with the MVP projects are not allocated to DPP projects 
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K.2.6 Blackberry-Arrowhead 345 kV Transmission Option in 2015 Scenario 


A sensitivity analysis was performed to determine if a new 345 kV transmission line from 
Blackberry to Arrowhead will mitigate voltage violations in the Arrowhead and Stone Lake 
areas. The line was tested by removing the shunt capacitors at Arrowhead (3 x 40 Mvar) and 
Stone Lake (1 x 75 Mvar) from the 161 kV capacitor option (Section K.2.5). The Blackberry-
Arrowhead 345 kV line eliminates the need for shunt capacitors at Arrowhead. However, 
voltage violations are observed around Stone Lake for the King-Eau Claire-Arpin 
contingency. The Stone Lake voltage violations can be mitigated by adding a 2 x 75 Mvar 
shunt capacitor at Stone Lake. 


Assuming a cost of $2 M/mile for the new Blackberry-Arrowhead 345 kV line (65 miles) and 
$5.7 M for the new Blackberry 345-230 kV transformer, the Blackberry-Arrowhead 345 kV 
transmission option is $135.8 M more expensive than the 161 kV capacitor option (Table 
K-14). 


Table K-14: Cost Comparison between Blackberry-Arrowhead Option and 161 kV Capacitor 
Option in 2015 


Reactive Support Plan Network Upgrades Cost (M$) 


120 (3 x 40) Mvar capacitor @ Arrowhead 230 kV 2.0 
161 kV Capacitor Option 


75 (1 x 75) Mvar capacitor @ Stone Lake 345 kV 2.2 


Total (M$)   4.2 


Blackberry-Arrowhead 345 kV line 130.0 


345-230 kV xfmr at Blackberry 5.7 
Blackberry-Arrowhead Option 


  
150 (2 x 75) Mvar capacitor @ Stone Lake 345 kV 4.3 


Total (M$)   140.0 


 


K.2.7 Network Upgrades Identified in MISO ERIS Analysis for 2015 Scenario 


Network upgrades identified in the MISO ERIS analysis for the 2015 scenario include the 
following reactive support network upgrades and thermal network upgrades: 


Reactive Support Network Upgrades 


Based on the 161 kV reactive support mitigation plan, the required reactive support network 
upgrades and their costs for the 2015 scenario are listed in Table K-15: 


Table K-15: Reactive Support Network Upgrades and Cost for 2015 Scenario 


Reactive Support Network Upgrades Ownership Cost ($) 


North La Crosse - North Madison - Cardinal 345 kV MVP projects1 MVP $0 


6 x 50 Mvar shunt capacitor at Hazleton 161 kV ITCM $4,431,000 


3 x 50 Mvar shunt capacitor at Salem 161 kV ITCM $2,215,500 
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Reactive Support Network Upgrades Ownership Cost ($) 


4 x 50 Mvar shunt capacitor at Adams 161 kV ITCM $2,954,000 


3 x 40 Mvar shunt capacitor at Arrowhead 230 kV MP $2,012,400 


1 x 75 Mvar shunt capacitor at Stone Lake 345 kV ATC $2,157,750 


1 x 50 Mvar shunt capacitor at Sub 39 161 kV MEC $738,500 


1 x 89 Mvar shunt capacitor at Eau Claire 161 kV XEL $1,002,530 


1 x 20 Mvar shunt capacitor at St. Croix 161 kV XEL $535,400 


1 x 25 Mvar shunt capacitor at Butler 161 kV MEC $569,250 


1 x 12.5 Mvar shunt capacitor at Floyd 161 kV MEC $484,625 


1 x 10 Mvar shunt capacitor at Black Hawk 69 kV MEC $167,700 


Total  $17,268,655 


Note 1: Costs associated with the MVP projects are not allocated to DPP projects 
 
Thermal Network Upgrades 


Network upgrades and their cost for mitigating thermal violations identified in the MISO 
steady-state analysis for the 2015 scenario are listed in Table K-16: 


Table K-16: Thermal Network Upgrades and Cost for 2015 Scenario 


Thermal Constraint Mitigation Ownership Cost ($) 


G681 Sub-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $1,050,000 


G681 Sub-Albert Lea Westside 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $2,000,000 


East Quincy-Hamilton Relay Upgrade up 143 MVA AMRN $200,000 


Hamilton  Transformer Replace Hamilton Transformer + CTs AMRN $7,000,000 


Adams 345/161 kV Transformer #9  


Replace with a 448 MVA transformer, with 115% 


emergency rating XEL $3,500,000 


Farming Tap-Munson Tap Rebuild GRE $400,000 


Paynesville-Rosco Tap Rebuild GRE $750,000 


West Owatonna-Pratt Tap 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $2,125,000 


Rosco Tap-Munson Tap Rebuild GRE $200,000 


Ellendale-Steel Center 69kV Re-conductor ITCM 69kV line with T2-477 ITCM $800,000 


Viele-CRYTCHJ 69 kV Upgrade terminal equipment at Viele substation ITCM $200,000 


Viele 161/69 kV Transformer Replace the xfmr with a 150 MVA unit ITCM $3,000,000 


Traer-Traer Tap 69 kV Upgrade terminal equipment at ITCM's Traer Substation ITCM $200,000 


Newport-Mediapolis 69 kV Replace Breaker 5511 CIPCO $250,000 


Newport-Wapello 69 kV Rebuild approx. 1.23 miles to T2-4/0 (77 MVA) and  replace CIPCO $250,000 
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Thermal Constraint Mitigation Ownership Cost ($) 


Breaker 0-6997-2 at CIPCO end 


Newport 161/69 kV Transformer Replace the Transformer CIPCO $1,800,000 


Walters-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $3,050,000 


Pratt Tap-Steel Center 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $3,500,000 


Marshall Town 161/115 kV Transformer 


Bus Conductor upgrade. Next limiting element is CT at 239 


MVA and transformer is rated at 252 MVA ITCM $200,000 


Wellsburg 161/69 kV Replace with new Transformer 150 MVA  ITCM $3,000,000 


Winnebago-Freeborn 161 kV 


Build a new 21.5 mile long 161kV line with T2- 795 from 


Glenworth to Freeborn ITCM $35,000,000 


Scranton-Guthrie Center 161 kV Change CT Ratio on 9040 CIPCO $30,000 


Perry-Karma 161 kV Upgrade terminal equipment at Perry substation (240 MVA) ITCM $200,000 


Perry-Bittersweet 161 kV Replace terminal equipment at ITC end ITCM/MEC $200,000 


Traer-Dysart 161 kV 


Replace approx. 300' (one or two spans) of 795 conductor 


with 954 conductor. ITCM $100,000 


Viele-Denmark 161 kV Rebuild with T2-795 (446 MVA) ITCM $13,100,000 


Liberty-Dundee 161 kV Replace Breaker 4640 and reconfigure SCADA CIPCO $250,000 


Adams-Beaver Creek 161 kV Rebuild DPC 161 kV line with 795 ACSS conductor DPC $6,321,000 


Hayward-Freeborn 161 kV Upgrade Hayward to Freeborn to 446MVA ITCM $11,400,000 


Council Bluffs-Sub 3456 345 kV 


Replace terminal equipment at S3456. Allows for 1195 MVA 


facility rating MEC/OPPD $750,000 


Raun-Sub 3451 345 kV 


Replace terminal equipment at S3451 and increase line 


clearances between S3451-Raun. Allows for 1195 MVA 


facility rating. MEC/OPPD $5,000,000 


Union Tap-Butler 161 kV 


MVP will put conductor at max 410 MVA. Union Tap: 


Replace Disconnect (at time MVP). Butler: Replace Wave 


Trap, Disconnect, Breaker, and CT. MEC $500,000 


Franklin-Butler 161 kV 


MVP will put conductor at max 410 MVA. Franklin: Replace 


Wave Trap, Disconnect, Breaker, CTs and associated 


equipment jumpers; Butler: Replace Wave Trap, Disconnect 


and equipment jumpers.   MEC $450,000 


Dinsdale-Traer Tap 69 kV 


Upgrade conductor from Dinsdale to Traer from 3/0 


(Dinsdale – Traer Jct) to 477. ITCM $2,500,000 


Leland-Forest City 69 kV Rebuild DPC 69 kV line with 477 ACSR conductor DPC $1,122,000 


Genoa-Harmony 161 kV 


Replace the protective relaying instead of replacing the 


Wave Traps. DPC $500,000 


Wabaco-Rochester 161 kV Rebuild DPC 161 kV line with 795 ACSS conductor DPC $0 Note 1 


Newport-MPW Split 161 kV Raise structures  MEC/MPW $50,000 
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Thermal Constraint Mitigation Ownership Cost ($) 


Fibrominn-Benson 115 kV Relay end at the Plant XEL/GRE $0 


Boone Jct-Ft. Dodge 161 kV 


Replace Disconnect and CT. The # of structure 


replacements to achieve required rating is to be determined. MEC/ITCM $350,000 


MPW Split-Denmark 161 kV Raise structures  ITCM $500,000 


Total    $111,798,000 


Note 1: Wabaco-Rochester 161 kV line is only impacted by J182 which is a Net Zero project 


K.3 Affected System Steady-State Analysis in 2015 Scenario 


K.3.1 SAF Analysis for Non-MISO MAPP Companies 


For 2015 summer peak and shoulder peak scenarios, the Significantly Affected Facilities 
(SAF) in the affected non-MISO MAPP systems are listed in Appendix G.2. Whether these 
SAF will be mitigated or not will be determined by the affected transmission owning 
company’s local planning criteria. 


The non-MISO MAPP SAF with their highest loadings and potential network upgrades are 
listed in Table K-17 for the 2015 scenario. 
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Table K-17: Non-MISO MAPP Significantly Affected Facilities (SAF) and their Highest Loadings in 2015 Scenario 


Generator Constraint Owner 


Rating 


(MVA) 


Worst 


Loading 


(%)1 


Cont. 


Type Mitigation Cost ($) 


J092, H096,  Anita-Casey 69 kV CIPCO 58 126.4 C Reconductor 13.5 miles of 69 kV $4,050,000 


H008,  Liberty-Liberty Tap 69 kV CIPCO 48 126.5 C Change CT Ratio on Breaker 242 $25,000 


H008,  Dundee-Masonville 69 kV CIPCO 72 109.2 C 


Change Ct Ratios on Breaker 4650 and 


reconfigure SCADA $25,000 


J097,  Newport-Mediapolis 69 kV CIPCO 36 117.9 B Replace Breaker 5511 $250,000 


J097,  Newport-Mediapolis 69 kV CIPCO 36 152.4 C     


J097,  Newport-Wapello 69 kV CIPCO 36 129.8 C Replace Breaker 0-6997-2 $250,000 


J097,  Newport 161-69 kV xfmr CIPCO 60 152.4 B Replace Transformer with new 150 MVA unit $1,800,000 


J097,  Newport 161-69 kV xfmr CIPCO 60 166.3 C     


J092, H096,  Casey-Menlo Tap 69 kV CIPCO 59 123.1 C Reconductor 4.00 miles of 69 kV $1,200,000 


J092, H096,  Grand Junction 161-115 kV xfmr CIPCO 50 108.7 C 


Convert the 115 kV Grand Junction – Boone – 


Boone Junction line to 161 kV and remove 


both 115/161 kV transformers at Grand 


Junction $750,000 


G798, J092, H096,  Scranton-Guthrie Center 161 kV CIPCO 112.0 104.5 B Change CT Ratios and reconfigure SCADA $30,000 


G798, J092,  Scranton-Guthrie Center 161 kV CIPCO 112 128.6 C     
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Generator Constraint Owner 


Rating 


(MVA) 


Worst 


Loading 


(%)1 


Cont. 


Type Mitigation Cost ($) 


G798,  Scranton-Grand Junction 161 kV CIPCO 112 118.8 C 


Replace breaker 9050 at Grand Junction and 


reconfigure SCADA $250,000 


G735_J091, G947, H021, 


H008, H009,  Liberty-Dundee 161 kV CIPCO 167.0 152.0 B 


Replace breaker 4640, remove/reconfigure 


Wave Trap, Reconfigure SCADA. $250,000 


G735_J091, G947, H021, 


H008, H009,  Liberty-Dundee 161 kV CIPCO 167 154.2 C     


J171, G830, H081, J183, 


H048_H058,  Ft. Thompson 345-230-13.8 kV xfmr #1 WAPA 313 140.7 C Replace transformer $5,975,000 


J171, G830, H081, J183, 


H048_H058,  Ft. Thompson 345-230-13.8 kV xfmr #2 WAPA 313 140.7 C Replace transformer $5,975,000 


G826, J183,  Sioux City 345-230-13.8 kV xfmr #1 WAPA 313 104.2 C Replace transformer $5,975,000 


G826, J183,  Sioux City 345-230-13.8 kV xfmr #2 WAPA 313 104.2 C Replace transformer $5,975,000 


G830, J200 Fargo 230-115 kV xfmr #2 WAPA 125 118.0 C Replace transformer $4,500,000 


Note 1: The corresponding worst contingencies can be found in Appendix G.2
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K.4 Cost Allocation for 2015 Scenario 


K.4.1 ERIS Network Upgrades for 2015 Scenario 


Table K-18: Reactive Support Network Upgrades in MISO Steady-State Analysis for 2015 
Scenario 


Reactive Support Network Upgrades Ownership Cost ($) 


North La Crosse - North Madison - Cardinal 345 kV MVP projects1 MVP $0 


6 x 50 Mvar shunt capacitor at Hazleton 161 kV ITCM $4,431,000 


3 x 50 Mvar shunt capacitor at Salem 161 kV ITCM $2,215,500 


4 x 50 Mvar shunt capacitor at Adams 161 kV ITCM $2,954,000 


3 x 40 Mvar shunt capacitor at Arrowhead 230 kV MP $2,012,400 


1 x 75 Mvar shunt capacitor at Stone Lake 345 kV ATC $2,157,750 


1 x 50 Mvar shunt capacitor at Sub 39 161 kV MEC $738,500 


1 x 89 Mvar shunt capacitor at Eau Claire 161 kV XEL $1,002,530 


1 x 20 Mvar shunt capacitor at St. Croix 161 kV XEL $535,400 


1 x 25 Mvar shunt capacitor at Butler 161 kV MEC $569,250 


1 x 12.5 Mvar shunt capacitor at Floyd 161 kV MEC $484,625 


1 x 10 Mvar shunt capacitor at Black Hawk 69 kV MEC $167,700 


Total  $17,268,655 


Note 1: Costs associated with the MVP projects are not allocated to DPP projects 


 


Table K-19: Stability Network Upgrades in MISO Stability Analysis for 2015 Scenario 


Stability Network Upgrades Cost ($) 


Fast switched shunt capacitor (4 x 80 Mvar) at Briggs Road 345 kV1 $3,766,400 


Note 1: See details in the separate transient stability report 


 


Table K-20: Thermal Network Upgrades in MISO Steady-State Analysis for 2015 Scenario 


Thermal Constraint Mitigation Ownership Cost ($) 


G681 Sub-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $1,050,000 


G681 Sub-Albert Lea Westside 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $2,000,000 


East Quincy-Hamilton Relay Upgrade up 143 MVA AMRN $200,000 


Hamilton  Transformer Replace Hamilton Transformer + CTs AMRN $7,000,000 


Adams 345/161 kV Transformer #9  Replace with a 448 MVA transformer, with 115% XEL $3,500,000 
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Thermal Constraint Mitigation Ownership Cost ($) 


emergency rating 


Farming Tap-Munson Tap Rebuild GRE $400,000 


Paynesville-Rosco Tap Rebuild GRE $750,000 


West Owatonna-Pratt Tap 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $2,125,000 


Rosco Tap-Munson Tap Rebuild GRE $200,000 


Ellendale-Steel Center 69kV Re-conductor ITCM 69kV line with T2-477 ITCM $800,000 


Viele-CRYTCHJ 69 kV Upgrade terminal equipment at Viele substation ITCM $200,000 


Viele 161/69 kV Transformer Replace the xfmr with a 150 MVA unit ITCM $3,000,000 


Traer-Traer Tap 69 kV Upgrade terminal equipment at ITCM's Traer Substation ITCM $200,000 


Newport-Mediapolis 69 kV Replace Breaker 5511 CIPCO $250,000 


Newport-Wapello 69 kV 


Rebuild approx. 1.23 miles to T2-4/0 (77 MVA) and  replace 


Breaker 0-6997-2 at CIPCO end CIPCO $250,000 


Newport 161/69 kV Transformer Replace the Transformer CIPCO $1,800,000 


Walters-Alden Junction 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $3,050,000 


Pratt Tap-Steel Center 69 kV Re-conductor ITCM 69kV line with T2-477 ITCM $3,500,000 


Marshall Town 161/115 kV Transformer 


Bus Conductor upgrade. Next limiting element is CT at 239 


MVA and transformer is rated at 252 MVA ITCM $200,000 


Wellsburg 161/69 kV Replace with new Transformer 150 MVA  ITCM $3,000,000 


Winnebago-Freeborn 161 kV 


Build a new 21.5 mile long 161kV line with T2- 795 from 


Glenworth to Freeborn ITCM $35,000,000 


Scranton-Guthrie Center 161 kV Change CT Ratio on 9040 CIPCO $30,000 


Perry-Karma 161 kV Upgrade terminal equipment at Perry substation (240 MVA) ITCM $200,000 


Perry-Bittersweet 161 kV Replace terminal equipment at ITC end ITCM/MEC $200,000 


Traer-Dysart 161 kV 


Replace approx. 300' (one or two spans) of 795 conductor 


with 954 conductor. ITCM $100,000 


Viele-Denmark 161 kV Rebuild with T2-795 (446 MVA) ITCM $13,100,000 


Liberty-Dundee 161 kV Replace Breaker 4640 and reconfigure SCADA CIPCO $250,000 


Adams-Beaver Creek 161 kV Rebuild DPC 161 kV line with 795 ACSS conductor DPC $6,321,000 


Hayward-Freeborn 161 kV Upgrade Hayward to Freeborn to 446MVA ITCM $11,400,000 


Council Bluffs-Sub 3456 345 kV 


Replace terminal equipment at S3456. Allows for 1195 MVA 


facility rating MEC/OPPD $750,000 


Raun-Sub 3451 345 kV 


Replace terminal equipment at S3451 and increase line 


clearances between S3451-Raun. Allows for 1195 MVA 


facility rating. MEC/OPPD $5,000,000 


Union Tap-Butler 161 kV 
MVP will put conductor at max 410 MVA. Union Tap: 


Replace Disconnect (at time MVP). Butler: Replace Wave MEC $500,000 
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Thermal Constraint Mitigation Ownership Cost ($) 


Trap, Disconnect, Breaker, and CT. 


Franklin-Butler 161 kV 


MVP will put conductor at max 410 MVA. Franklin: Replace 


Wave Trap, Disconnect, Breaker, CTs and associated 


equipment jumpers; Butler: Replace Wave Trap, Disconnect 


and equipment jumpers.   MEC $450,000 


Dinsdale-Traer Tap 69 kV 


Upgrade conductor from Dinsdale to Traer from 3/0 


(Dinsdale – Traer Jct) to 477. ITCM $2,500,000 


Leland-Forest City 69 kV Rebuild DPC 69 kV line with 477 ACSR conductor DPC $1,122,000 


Genoa-Harmony 161 kV 


Replace the protective relaying instead of replacing the 


Wave Traps. DPC $500,000 


Wabaco-Rochester 161 kV Rebuild DPC 161 kV line with 795 ACSS conductor DPC $0 Note 1 


Newport-MPW Split 161 kV Raise structures  MEC/MPW $50,000 


Fibrominn-Benson 115 kV Relay end at the Plant XEL/GRE $0 


Boone Jct-Ft. Dodge 161 kV 


Replace Disconnect and CT. The # of structure 


replacements to achieve required rating is to be 


determined. MEC/ITCM $350,000 


MPW Split-Denmark 161 kV Raise structures  ITCM $500,000 


Total    $111,798,000 


Note 1: Wabaco-Rochester 161 kV line is only impacted by J182 which is a NZIS project 


 


Table K-21: PJM Network Upgrades for 2015 Scenario 


Thermal Constraint Mitigation Cost ($) 


Quad Cities-H471 345 kV 


(L0404) Upgrade 3-345kV DISC SW's (BT 1-11) at Stn 4 Quad Cities $900,000  


Byron-Cherry Val. 345 kV 


(L0621) 


Mitigate sag limitation on 21.5 miles of 2156 ACSR OVHD conductor & 


upgrade BT 4-13 CT's at Stn 6 Byron $12,000,000 


Cordova-Nelson 345 kV 


(L15503) 


Upgrade 2-345kV CB's (BT 7-8 & 8-9) at TSS 155 Nelson; Reconductor 0.4 


miles of 2338  ACAR OVHD conductor $6,000,000  


Nelson-H471 345 kV 


(L15504) 


Upgrade 1-345kV CB (BT 1-2) at ESS H471; Upgrade 2-345kV CB's (BT 4-5 


& 5-6) at TSS 155 Nelson  $8,500,000  


Total   $27,400,000 
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Table K-22: Additional Non-MISO MAPP Network Upgrades for 2015 Scenario 


Thermal Constraint Ownership 


Cont. 


Type Mitigation Cost ($) 


Anita-Casey 69 kV CIPCO C Reconductor 13.5 miles of 69 kV $4,050,000 


Liberty-Liberty Tap 69 kV CIPCO C Change CT Ratio on Breaker 242 $25,000 


Dundee-Masonville 69 kV CIPCO C 


Change Ct Ratios on Breaker 4650 and 


reconfigure SCADA $25,000 


Casey-Menlo Tap 69 kV CIPCO C Reconductor 4.00 miles of 69 kV $1,200,000 


Grand Junction 161-115 kV xfmr CIPCO C 


Convert the 115 kV Grand Junction – Boone 


– Boone Junction line to 161 kV and remove 


both 115/161 kV transformers at Grand 


Junction $750,000 


Scranton-Grand Junction 161 kV CIPCO C 


Replace breaker 9050 at Grand Junction 


and reconfigure SCADA $250,000 


Ft. Thompson 345-230-13.8 kV xfmr #1 WAPA C Replace transformer $5,975,000 


Ft. Thompson 345-230-13.8 kV xfmr #2 WAPA C Replace transformer $5,975,000 


Sioux City 345-230-13.8 kV xfmr #1 WAPA C Replace transformer $5,975,000 


Sioux City 345-230-13.8 kV xfmr #2 WAPA C Replace transformer $5,975,000 


Fargo 230-115-13.2 kV xfmr #2 WAPA C Replace transformer $4,500,000 


Total       $34,700,000 


 


K.4.2 Cost Allocation in 2015 Scenario 


Assuming all generating facilities in the West Area DPP group advance, a summary of the 
costs for total NUs allocated to each generating facility is listed in Table K-23 for 2015 
scenario. 


Table K-23: Summary of Total NU Costs Allocated to Each Generation Project for 2015 Scenario 


Project Max Output (MW) Total Cost of NU per Project ($) $/MW Share % 


G681 44 $11,832,884 $268,929 5.20% 


G735 200 $1,967,381 $9,837 0.86% 


G798 150 $882,586 $5,884 0.39% 


G826 200 $14,140,095 $70,700 6.22% 


G830 99 $10,102,595 $102,046 4.44% 
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Project Max Output (MW) Total Cost of NU per Project ($) $/MW Share % 


G870 201 $56,261,341 $279,907 24.74% 


G947 99 $1,939,431 $19,590 0.85% 


H008 36 $273,135 $7,587 0.12% 


H009 150 $1,001,229 $6,675 0.44% 


H021 138.6 $7,421,737 $53,548 3.26% 


H048 50 $4,205,572 $84,111 1.85% 


H058 45 $2,345,015 $52,111 1.03% 


H081 201 $18,699,269 $93,031 8.22% 


H096 50 $4,205,231 $84,105 1.85% 


J026 50 $15,930,468 $318,609 7.00% 


J091 66 $649,236 $9,837 0.29% 


J092 20 $2,370,229 $118,511 1.04% 


J097 200 $32,530,650 $162,653 14.30% 


J112 4.95 $0 $0 0.00% 


J171 7 $0 $0 0.00% 


J182 150 $4,187,910 $27,919 1.84% 


J183 200 $1,683,958 $8,420 0.74% 


J191 101.2 $2,737,164 $27,047 1.20% 


J200 99 $5,055,000 $51,061 2.22% 


R42 250 $26,051,670 $104,207 11.45% 


R49 12 $350,000 $29,167 0.15% 


R65 92 $629,670 $6,844 0.28% 


J249 180 $0 $0 0.00% 


Total/Average 3095.75 $227,453,455 $71,512 100.00% 
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