PSC REF#:146637

CapX2020 Completeness Response: Item 01-76

CapX2020
Hampton — Rochester — La Crosse
345 kV Transmission Project
Docket 5-CE-136
Completeness Response: Item 01-76

Date of PSCW Request: February 1, 2011
Date of Response: March 2011

Item 01-76 / Appendix U / AFR Section 2.7.1.4.1

Amperage reported on EMF tables for proposed structures report only one current value for each double-
circuit configuration. Include amperage for both circuits on each table (e.g. Tables 11 and 11c, the
amperage reported for these two tables is identical but the magnetic fields suggest that at least one circuit
has a much different amperage value).

Response:
The EMF tables included in Appendix U have been revised to include amperage for both circuits. This

revised Appendix U replaces the original Appendix U.
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3 4 5 7 8
Table 1 - Calculated Electric Fields Table Table 8 - Calculated Magnetic Fields Table
Calculated Electric Field Data’ Calculated Magnetic Field Data’
Line Segments: Al Transmission Line Segments: Al
4 5 4
Facility Description:* Proposed Tangent Triple Circuit Facility Description:* Proposed Tangent Triple Circuit’
Triple Circuit 345kV/161kV/69kV. Triple Circuit 345kV/161kV/69kV
River Crossing Proposed River Crossing
Distance from - (2015)" Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak
oM Flectric Field
Centerline (KV/m) Dist: fi Dist: fi Dist: fi Dist: fi
(feet) IStAnCe oMy pagmetic [ oee T Magnetic | et O Nagnetic | e TOMT Magnetic
Centerline | Gy | Comtertine | ngy | Centertine | o e may | Centerline | Gy
Centerline 0 (feet) (feet) (feet) (feet)
25 176
50 448 Centerline 2659 Centerline 3323 Centerline 30.57 Centerline 38.15
100 YRy 25 1827 25 2284 25 21.52 25 26.95
50 5 50 3399 50 4249 50 39.91 50 49.96
300 0ar 100 42.78 100 57.22 100 53.33 100 66.68
300 0.08 150 1235 150 1544 150 1434 150 1792
200 431 200 539 200 4.99 200 6.24
s . 300 137 300 1.71 300 158 300 197
sumptions:
Typical Midspan Sag = 35 to 50 feet )
Amperage = 304.6 A Assumptions: )
*Provid dd £ structures showing the height of conductors from the ground at the struct Typical Midspan Sag = 35 to 50 feet
|, rovice ameasured clagram ol structures showing ‘°v‘°'5‘ of conductors from the ground at the structure. Amperage = 304.6A (345kV), 652.7A (161kV), 58.6A (69KV) for 2015 and 354.8A (345KkV), 760.3A (161kV), 62.8A (69kV) for 202
Describe facility - Structure type, configuration, location 345 KV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
*Figure 1 161 and 69 kV Cireuit Phase Angles: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
. . 'Expected in-service date of new facility
2-6 2-6 OPGW, DNO-6648 fCalculaled MF based on expected loads 10 years inthe fuure afte in-service date
»H« »H« 0.669” DIA Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
3/8", 7 STR, EHS I _ 3/8", 7 STR, EHS 3/8", 7 STR, EHS - ! : i *Describe facility - Structure type, configuration, location
0.360" DIA. 0.360" DIA. 0.360" DIA. Figure |
N
o~
o~
176" | 1226 250" 150" 150" 250" 250" 150" 150" 050" 127-6" | 1o_s
I I I T I I I 1
345-kV
161k 68w 2-CONDUCTOR BUNDLE
795 kemil 26/7 795 kemil 26/7 954 kemil 54/7
DRAKE ACSS DRAKE ACSS
CARDINAL ACSS
—~
-
T
N <
<l =
=z o| 2
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£ 7|8
= o
TI= E
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1S
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S
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THIS DRAWING WAS PREPARED BY POWER DSGN PE| 7/14/10 CAPX2020 JOB NUMBER REV
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AND UNIQUE REQUIREMENTS OF THE PROJECT, CKD PE| 7/14/10 EMF FIGURES
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CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: DRAWING NUMBER
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Table 2 - Calculated Electric Fields Table Table 9 - Calculated Magnetic Fields Table Table 11a - Calculated Magnetic Fields Table
Calculated Electric Field Data” Caleulated Magnetic Field Data’ Calculated Magnetic Field Data’
Transmission Line Segments: B2, D2, G2, K2 ’ ; S . G
“ - Transmission Line L:»mem B2 - Transmission Line Segments: H2, 12
Facility Description:  Proposed Single Pole, 1 String Tangent Facility Description:  Proposed Single Pole, 1 String Tangent — — 3 ~ — 3
Double Circuit 345kV/161kV Double Circuit 345kV/161kV Facility Description: Proposed Single Pole, I String Tangent
Applies to all proposed 345/161 KV String type segments Circuit 1: Caps North Rochester —— Briggs Road 345 KV, Circuit 2. Dairyland Alma To1 kv Double Circuit 345kV/161kV; Operated at 345kV/69kV
Distance from o (2015)" Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak Circuit 2: North Creek -- Arcadia 69 kV or Arcadia --
Centerline | Flectric Field Circuit 1: Capx North Rochester - Briggs Road 345 kV Frenchville Tap 69 kV.
KV/ i i i i >
(feet) (kVim) D'(s;:"‘::lf:‘;"‘ Magnetic "g:"'::l::'e'“ Magnetic "'(s;:"‘:relf:;"‘ Magnetic Dg;:"'::l::‘;'“ Magnetic (2015)" Normal Load (2015) Normal Peak (2025)* Normal Load (2025) Normal Peak
oo 393 " Field (mG) p Field (mG) T Field (mG) p Field (mG)
3 (feet) (feet) (feet) (feet) Distance from .| Distance from . | Distance from | Distance from .
25 4.63 - . Magnetic X Magnetic . Magnetic X Magnetic
0 o Centerline 3884 Centerline 48.54 Centerline 4545 Centerline 56.81 Centerline | o0 Gy | Centerline | Gy | Centerline | o mGy | Centertine | nG
0 e 25 2558 25 31.97 25 2983 25 3729 (feet) feld mG) (feet) feld (m¢ (feet) Teld mG) (feet) eld (mG)
50 XE) 50 1193 50 14.92 50 13.88 50 17.35 - - - - - - . - -
- 100 376 100 7 100 723 100 547 Centerline 25.60 Centerline 3211 Centerline 3024 Centerline 378
200 00 150 18 150 225 150 21 150 2.6 25 2607 25 3258 25 30.14 25 37.68
300 0.05 200 1.06 200 132 200 123 200 154 50 1594 50 1992 50 1826 50 2283
FOR SEGMENTS B & C ONLY Assumptions: 300 05 300 0.62 300 058 300 0.713 100 572 100 7.15 100 6.51 100 8.13
OPGW DNO-6648 Typical Midspan Sag = 35 to 50 fect ] 150 2.65 150 332 150 3.01 150 376
" Amperage = 304.6 A Assumptions: 200 1.48 200 1.85 200 1.67 200 2.09
0.669" DIA H ) . . A Typical Midspan Sag =35 to 50 feet 300 0.63 300 0.79 300 071 300 0.89
Provide ameasured diagram ofstructures showing the height of conductors from the ground t the structure. Amperage = 304.6A (345KV), 351 4A (161KV) for 2015 and 354.8A (345KkV), 412 4 (161KV) for 2025
o 3/8", 7 STR, EHS OPGW, DNO—6648 SL)escnbe facility - Structure type, configuration, location 345 KV L‘?rc““ Phase Angle: A phase = 0 Deg, B phasc = 407Deg. Cpl!ms ~120 Deg Assumptions:
R 0.360" DIA 0.669" DIA Figure 2 ]1 61 kV Circuit Phase Angls: Aphﬂth 240 Deg, B Phase = 120 Deg, C phase = 0 Deg Typical Midspan Sag = 35 to 50 foct
) :  Expected in-service date of new facility Amperage =304.6A (345kV), 92A (69kV) for 2015 and 354.8A (345kV), 120.49A (69kV) for 2025
' ] 9) 6” 1 91 6” ! “Calculated MF based on expected loads 10 years in the future after in-service date 345 kV Circuit Phase Angle: A phase =0 Deg, B phase = 240 Deg, C phase = 120 Deg
- - B . . ) . ) a - P B
) 1 1 Table 2a - Calculated Electric Fiolds Table Provide ameasured diagram ofstructures showing the height of conductors from the ground a the structure. ?9 kv (,lrcu»ﬂ Phas>e Angle: A phase : »240 Deg, B Phase = 120 Deg, C phase = 0 Deg
= “Deseribe facility - Structure type, configuration,location Expected in-service date of new facility
-O‘ Calculated Electric Field Data’ Figure 2 *Caleulated MF based on expected loads 10 years in the future after in-service date
3
N ¥ ission Line Segments: H2, 12, J2 Provide a measured diagram of structures showing the height of conductors fromthe ground at the structure,
S PR . ;
A C Facility Description:* Proposed Single Pole, 1 String Tangent’ — Describe facility - Structure type, configuration, location
166" 166" Double Circuit 345kV/161kV Operated at 345kV/69kV. Table 10 - Calculated Magnetic Fields Table *Figure 2
_ _ - .
‘<—><—> lies to all proposed segments energized as 345/69 KV with I string insulators S ®Because of the very small load at Arcadia substation, current flows at each side of the substation are very similar in value,
R 345KV Distance from| | Calculated Magnetic Field Data Therefore, calculations for H and I were made using the higher of the two values (Segment H).
< 161-kv 2-CONDUCTOR BUNDLE Centerline “(l:\',fm'“ Line Segments: D2
o 795 kemil 26/7 954 kemil 54/7 (feet) Facility Description:* Proposed Single Pole, I String Tangent’
N DRAKE ACSS CARDINAL ACSS Conterline 339 Double Circuit 345kV/16 1KV —
5 172 Circuit 1: Capx North Rochester -- Briggs Road 345 kV. Circuit 2: Dairyland La Crosser tap 161 kV Table 11b - Calculated Magnetic Fields Table
C B 50 1.73 (2015) B Normal Load (2015) Normal Peak (_7;7_75,Z Normal Load (2025) Normal Peak S
s an 100 016 Calculated Magnetic Field Dat
‘ 196 19'-6" ‘ 150 015 Distance from . | Distance from . |pistance from . | Distance from . e
Centerline | “8%UC | contertine | VP8UUC | contertine | YEMCUC | Congertine | Nanetic Transmission Line Segments: J2
f ! 200 0.11 Field (mG) Field (mG) Field (mG) Field (mG) :
= 300 0.06 (feet) (feet) (feet) (feet) o L4 R R 5
o O —— Facility Description:  Proposed Single Pole, I String Tangent
N JN— Centerline 26.17 Centerline 3271 Centerline 30.13 Centerline 37.62 Double Circuit 345kV/161KV: Operated at 345KV/69kV
8 Seumpions: _ 25 2576 25 32.2 23 3021 25 3779 Circuit 1: CapxNorth Rochester - Briggs Road 345kV Circuit 2: Frenchville Tap - Galesville 69 kV
= Typical Midspan Sag =35 to 50 feet 50 1551 50 19.38 50 1836 50 2299 1 B
.S Amperage = 304.6 A 100 55 100 6.87 100 6.56 100 821 (2015) Normal Load (2015) Normal Peak (2025)" Normal Load (2025) Normal Peak
ol B A *Provide a measured diagram of structures showing the height of conductors from the ground at the structure. 150 254 150 317 150 3.04 150 381 Distance Distance Distance f Distance
istance from istance from istance from istance from
A - 16—p” 166" *Describe facility - Structure type, configuration, location 200 1.41 200 1.76 200 1.69 200 2.12 Centerline | MAgnetic | = ine Magnetic |7 e | Magnetic | T ine | Magnetic
0 - 5 300 06 300 075 300 0.72 300 09 Y
<+ |3 - [Figure 2 (feet) Field (mG) fect) Field (mG) ety Field (mG) feet) Field (mG)
-5 ons:
> ;’“Sf““;"h‘ﬂ",‘:- Saee 35 10 50 feet Centerline 29.69 Centerline 37.1 Centerline 34.59 Centerline 43.24
= ypical Midspan Sag = 35 to 50 fec 5 — >
Amperage = 304.6A (345kV), 111.2A (161kV) for 2015 and 354.8A (345kV), 114.8A (161kV) for 2025 2(5) I;:g ;(’] ?;(1)(; 2(5) f:g; ;(5) Tf’)g;
345 kV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg - - E -
161 KV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg 100 4.59 100 574 100 534 100 6.68
! A 150 207 150 2.59 150 241 150 3.02
Expected in-service date of new facility o0 = 0 s 00 ) o e
= *Caleulated M based on expected loads 10 years in the future afte i-service date 0 o 0 e 00 o 30 0
= Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
) % “Describe facility - Structure type, configuration, location Assumptions:
> = Figure 2 Typical Midspan Sag = 35 to 50 feet
| Amperage = 304.6A (345kV), 200.82A (69KV) for 2015 and 354.8A (345kV), 234.29A (69kV) for 2025
S 345 KV Circuit Phase Angle: A phase =0 Deg, B phase = 240 Deg, C phase = 120 Deg
a — 69 KV Circuit Phase Angle: A phase =240 Deg, B Phase = 120 Deg, C phase =0 De;
> Table 11 - Calculated Magnetic Fields Table N ) ) & P N & etp €
= Expected in-service date of new facility
Calculated Magnetic Field Data® *Calculated MF based on expected loads 10 years in the future after in-service date
Transmission L s K2 *Provide a measured diagram of structures showing the height of conductors fromthe ground at the structure
ransmission Line Seggmen ] o TS
Facility Description:* Proposed Single Pole, I String Tangent’ jDeseribe facility = Structure type, configuration, focation
Double Circuit 345kV/161kV Figure 2
Circuit 1:_ Capx North Rochester -- Briggs Road 345 kV Circuit 2: Xcel Energy Tremval - Mayfair 161 k
P! e (V| e (P sinie | i
Field (mG) Field (mG) Field (mG) Field (nG) Table 11c - Calculated Magnetic Fields Table
) 0 (+) (feet) (feet) (feet) (feet)
Centerline 29.16 Centerline 36.46 Centerline 30.67 Centerline 3835 Caleulated Magnetic Field Data’
25 24.93 25 3116 25 299 25 37.38 - - e
50 13.92 50 17.39 50 17.91 50 2239 I Line Segments: G2 _
100 4.69 100 5.86 100 633 100 791 Facility Description: Proposed Single Pole, I String Tangent’
150 212 150 265 150 292 150 3.65 Double Circuit 345kV/161kV
200 116 200 146 200 1.62 200 2.02 Circuit 1: Capx North Rochester -- Briggs Road 345 kV Circuit 2: Alma -- Tremval 161 kV.
300 049 300 0.61 300 0.68 300 036 2015)" Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak
Assumptions: Distance from| | Distance from| o IDistance from| o Distance from |
Typical Midspan Sag = 35 to 50 feet Centerline | =1 (G | Centertine i (mGy | Centertine e Gy | Centertine o )
Amperage = 304.6A (345kV), 190.1A (161kV) for 2015 and 354.8A (345kV), 136.3A (161kV) for 2025 (feet) (feet) (feet) g (feet) g
LOOKING TOWARDS NORTH La CROSSE 345 and 161 kV Circuit Phase Angles: A phase =0 Deg, B phase =240 Deg, € phase =120 Deg Centerline 5003 Centerline 100,03 Centerlin 9829 Centerline 12287
'Expected in-service date of new facility 25 1.5 25 5303 25 5208 25 65.23
*Calculated MF based on expected loads 10 years in the future after in-service date 50 19.36 50 242 50 24.17 50 3021
FIGURE 2 *Provide a measured diagram of structures showing the height of conductors from the ground at the structure. 100 8.34 100 10.42 100 10.52 100 13.15
“Describe facility - Structure type, configuration, location 150 481 150 6.02 150 0.07 150 7.58
SEiare 2 200 3.09 200 387 200 389 200 487
gre s 300 1.56 300 1.95 300 1.96 300 245
Assumptions:
Typical Midspan Sag = 35 to 50 feet
Amperage = 304.6A (345kV), 861.84A (161KV) for 2015 and 354.8A (345kV), 1062.66A (161KV) for 2025
345 kV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
161 KV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
'Expected in-service date of new facility
PRO POS ED >Calculated MF based on expected loads 10 years in the future after in-service date
—_— *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
SEG M ENTS B D G K - OPERATES 345/1 61 kV Describe facility - Structure type, configuration, location
) k) “Figure 2
SEGMENTS: H,I,J - OPERATES 345/69kV
THIS DRAWING WAS PREPARED BY POWER DSGN PE| 7/14/10 CAPX2020 JOB NUMBER REV
ENGINEERS, INC. FOR A SPECIFIC PROJECT, f
TAKING INTO' CONSIDERATION THE SPECIFIC DRN PEI 7/14/10 118645
AND UNIQUE REQUIREMENTS OF THE PROJECT CKD PE| 7/14/10 EMF FIGURES
REUSE OF THIS DRAWING OR ANY INFORMATION R EVI E D M a rCh 20 1 1 GENERAL DRAWING
CONTAINED IN THIS DRAWING FOR ANY PURPOSE SCALE: . DRAWING NUMBER
1S PROHIBITED UNLESS WRITTEN PERMISSION NTS
FROM BOTH POWER AND POWER'S CLIENT IS : - = 345/W 61-kV [-STRING TANGENT Sh-2
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Table 3 - Calculated Electric Fields Table

THIS DRAWING WAS PREPARED BY POWER
ENGINEERS, INC. FOR A SPECIFIC PROJECT,
TAKING INTO CONSIDERATION THE SPECIFIC

AND UNIQUE REQUIREMENTS OF THE PROJECT.
REUSE OF THIS DRAWING OR ANY INFORMATION
CONTAINED IN THIS DRAWING FOR ANY PURPOSE
IS PROHIBITED UNLESS WRITTEN PERMISSION
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345/161-kV V—=STRING TANGENT
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Table 12 - Calculated Magnetic Fields Table Table 14a - Calculated Magnetic Fields Table
Calculated Electric Field Data’ Calculated Magnetic Field Data’ Calculated Magnetic Ficld Data’
Line :B3.D3.G3.K3 Se :
3 S e - Transmission Line Segments: 13,13
Facility Description:” Proposed Single Pole, V String Tangent Facility Description: " Proposed Single Pole, V String Tangent” — — 4 - - 5
Double Circuit 345kV/161kV Double Circuit 345kV/161kV Facility Description: Proposed Single Pole, V String Tangent
Applies to all proposed 345/161 kV segments with V string insulators Circuit 1: Capx North Rochester — Briggs Road 345 KV Circuit 2. Alma — Marshland 161 KV Double Circuit 345kV/161kV: operated at 345kV/69kV
Distance from - (2015)" Normal Load (2015) Normal Peak (2025)* Normal Load (2025) Normal Peak Circuit 2: North Creek — Arcadia 69 kV or Arcadia —
Centerline | Prectric Field Circuit 1: Capx North Rochester - Briggs Road 345 kV Frenchville Tap 69 kV. A
KV/m i i i i 1
(feet) (kvfm) Distance from | e | DIstance from | et |DIstance from |y netic | Distance from |y netic (2015) Normal Load (2015) Normal Peak (2025)” Normal Load (2025) Normal Peak
Centerline | Centerline | Centerline | Centerline |
Contorline 368 fect) Field (mG) feet) Field (mG) fect) Field (mG) fect) Field (mG) i K - i K -
(fee ( ( ( Distance from | Distance from . | pistance from | Distance from .
25 4.35 - - - N Magnetic . Magnetic . Magnetic . Magnetic
50 151 Centerline 36.81 Centerline 46 Centerline 43.05 Centerline 53.82 Centerline Field (mG) Centerline Field (mG) Centerline Field (mG) Centerline Field (mG)
100 018 25 2531 25 3164 25 29.52 25 369 (feet) (feet) (feet) (feet)
150 0.02 50 144 50 1799 50 1678 50 2097 ra—r =77 ra— =5 r— o7 ra—r o
- enterline 3 “enterline . enterline 3 enterline -
200 0.01 100 5.97 100 7.46 100 696 100 8.7
300 0 150 3.00 150 3.86 150 3.61 150 451 2 24.71 2 30388 2 28.77 2 3597
200 1.85 200 231 200 216 200 27 50 14.81 S0 18.51 50 17.24 50 2155
Assumptions: 300 0.86 300 1.07 300 1 300 125 iUg Z:z iﬁ ;zi: iUg 3637: iUg ?2427
Typical Midspan Sag = 35 to 50 feet 2 : : 2 =2 2 2
Amperage = 304.6 A ?ssumlplhl/[m;s: S sis0 200 167 200 2.09 200 195 200 244
H . N ‘ypical Midspan Sag = 35 to 50 feet 300 0.75 300 0.94 300 0.87 300 1.09
4pnmde a {nmured diagram cl‘»lruclm:s» showing the height of conductors from the ground at the structure. Amperage - 304.6A (345KV), 351 4A (161KV) for 2015 and 354.8A (345KV), 412.4A (161kV) for 2025
Deseribe facility - Structure type, configuration, location 345 KV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg Assumptions: o
Figure 3 ! 61 LV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg Typical Midspan Sag = 35 to 50 feet
Expected in-service date of new facility Amperage = 304.6A (345kV), 92A (69kV) for 2015 and 354.8A (345kV), 120.49A (69kV) for 2025
*Calculated MF based on expected loads 10 years in the future after in-service date 345 kV Circuit Phase Angle: A phase =0 Deg, B phase =240 Deg, C phase = 120 Deg
Table 3a - Calculated Electric Fields Table *Provide a measured diagram of structures showing the height of conductors from the ground at the structure. 69 kV Circuit Phase Angle: A phase =240 Deg, B Phase = 120 Deg, C phase =0 Deg
*Describe facility - Structure type, configuration, location 'Expected in-service date of new facility
.
Calculated Electric Field Data’ Figure 3 *Caleulated MF based on expected loads 10 years in the future after in-service date
Transmission Line Segments: 13, J3 “Provide a measured diagram of structures showing the height of conductors fromthe ground at the structure
Facility De»cripllon:“ Proposed Single Pole, V String Tangsnls “Describe facility - Structure type, configuration, location
Double Circuit 345kV/161kV: Operated at 345kV/69kV Table 13 - Calculated Magnetic Fields Table “Figure 3
Applies (o all proposed segments encrgized as 345/69 KV with I string insulators
D'Z::"'::l:rn‘;m Electric Field Calculated Magnetic Field Data’
(eet) (KV/m) Transmission Line o D3 - Table 14b - Calculated Magnetic Fields Table B
Facility Description:* Proposed Single Pole, V String Tangent
Centerline 393 Double Circuit 345kV/161kV . 3
25 445 Circuit 1. Capx North Rochester —— Briggs Road 345 KV Circuit 2; LaCrosse tap 161 kV. Caleulated Magnetic Field Data
15 000 é?g (2015) " Normal Load (2015) Normal Peak (2025)" Normal Load (2025) Normal Peak I Line Segments: G3 -
0 0T i i X N Facility Description:* Proposed Single Pole, V String Tangent’
i i i i Circuit 1:_ Capx North Rochester -- Briggs Road 345 kV Circuit 2: Alma —- Tremval 161 kV
300 .06 (eet) Field (mG) ety Field (nG) (fecty Field (mG) (eety Field (mG) : p ges _
(2015)  Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak
Assumptions: Centerline 26.8 Centerline 335 Centerline 31.03 Centerline 38.79
Typical Midspan Sag = 35 o 50 feet 2(5 25'32 23 3(2)'“5 2(5 30"3 2(5 ;gf} ”S::"'z:lf:‘“e'“ Magnetic "'C‘::"'::lf'“ “c'“ Magnetic "2::"'::::2‘“ Magnetic ”2::"'::::;‘“ Magnetic
Amperage = 304.6 A 30 15 S 1977 30 18.6 30 - Field (mG) Field (mG) Field (mG) Field (mG)
N A . A 100 6.13 100 7.66 100 721 100 9.02 (feet) (feet) (feet) (feet)
Provide a measured diagram of structures showing the height of conductors from the ground at the structure. 150 290 150 374 150 35 150 a4
“Describe facility - Structure type, configuration, location 200 172 200 215 200 202 200 253 C"-“‘Z"-S'““"- Z?g: Ce“‘;"'"e ‘5"2‘5; Ce“‘;‘""e ‘5’?‘; (e"‘;"‘"e ‘6‘46;‘3]4
SFiaure 3 . 2 ) 2 ! 2 y
igure 300 0.76 300 0.95 300 0.89 300 112 S0 336 5o 3908 5o 3566 5o 58 .
Assumptions: 100 10.72 100 134 100 13.23 100 1653
: 150 594 150 743 150 733 150 9.17
Typical Midspan Sag = 35 to 50 feet 300 37 300 s 300 i57 300 0
Amperage = 304.6A (345kV), 111.2A (161kV) for 2015 and 354.8A (345kV), 114.8A (161kV) for 2025 300 S 500 3o S0 5 S0 377
345 KV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg = - = = === -
161 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg ;
\ Assumptions:
‘Expected in-service date of new facility . o Typical Midspan Sag = 35 to 50 feet
Calculated MF based on expected loads 10 years in the future after in-service date Amperage = 304.6A (345kV), 861.84A (161kV) for 2015 and 354.8A (345kV), 1062.66A (161kV) for 2025
*Provide a measured diagram of structures showing the height of conductors from the ground at the structure. 345 kV Cireuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
“Describe facility - Structure type, configuration, location 161 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
*Figure 3 'Expected in-service date of new facility
“Calculated MF based on expected loads 10 years in the future after in-service date
*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
n X -
— Describe facility - Structure type, configuration, locati
Table 14 - Calculated Magnetic Fields Table s eseribe factlity = Structure type, configuration, focation C
Figure 3
Calculated Magnetic Field Data’
Transmission Line : K3
Facility Description:* Proposed Single Pole, I String Tangent’
Double Circuit 345kV/161kV
Circuit 1:_Capx North Rochester -- Briggs Road 345 kV. Circuit 2: Tremval -- Mayfair 161 kV
(2015)" Normal Load (2015) Normal Peak (2025)" Normal Load (2025) Normal Peak
Distance from . |pistance from . |pistance from . | Distance from X
Centerline | 8" | contertine | V8UCHC | Centertine | V8%UC | Congertine | gnetic
(eet) Field (mG) (et Field (mG) (feet) Field (mG) (eet) Field (mG)
Centerline 28.75 Centerline 3594 Centerline 3131 Centerline 39.15
25 24.77 25 30.96 25 29.76 25 372 o
50 149 50 18.62 50 1833 50 2291
100 5.84 100 73 100 711 100 8.88
150 2.89 150 3.61 150 347 150 434
200 1.67 200 2.09 200 2 200 25
300 0.75 300 093 300 0.88 300 L1
Assumptions:
Typical Midspan Sag = 35 to 50 feet
Amperage = 304.6A (345kV), 190.1A (161kV) for 2015 and 354.8A (345kV), 136.3A (161kV) for 2025
345 and 161 kV Circuit Phase Angles: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
'Expected in-service date of new facility
*Calculated MF based on expected loads 10 years in the future after in-service date
*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location
*Figure 3
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Table 4 - Calculated Electric Fields Table Table 15 - Calculated Magnetic Fields Table
Calculated Electric Field Data’ Calculated Magnetic Field Data’
Transmission Line Segments: C4 T Line -c4
. Py 4 n . 5 5
Facility Description:” Proposed Single Pole, I String Tangent with underbuild Facility Description: Proposed Single Pole, I String Tangent with underbuild’
Double Circuit 345kV/161kV with 69kV underbuild Double Circuit 345kV/161kV with 69kV underbuild
Applies to proposed 345/161/69 kV triple circuit south of Cochrane, WI Circuit 1: Capx North Rochester -- Briggs Road 345 kV. Circuit 2: Alma -- hland 161 kV
. Circuit 3: Dairyland's Xcel Cochrane -- DPC Conchrane 69 kV.
Distance from Electric Field 2
Centerline “(krvlf )'” (2015)" Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak
m)
(fee) Distance from | pistance from - | vistance from | pistance from )
Centerline 135 Centerline | P8R | Contertine | MMCUC U conertine | VUEUCUC | copertine | MagRetic
25 128 (feet) Field (mG) (feet) Field (mG) (feet) Field (mG) (feet) Field (mG)
15000 g;g Centerline 14.48 Centerline 18.09 Centerline 16.56 Centerline 20.7
50 00 25 1023 25 12.79 25 11.88 25 14.85
200 006 50 7.71 50 9.63 50 8.98 50 1123
300 0‘04 100 436 100 5.45 100 5.08 100 6.35
- 150 2.56 150 32 150 298 150 373
Assumptions: 200 1.62 200 2.03 200 1.89 200 236
: 5 S 9
Typical Midspan Sag = 35 to 50 fect 300 0.79 300 0.98 300 092 300 115
OPGW, DNO-6648 OPGW, DNO-6648 jf Amperage =304.6 A _ ) _ Assummptions:
0.669" DIA. 0.669" DIA. - "Provide s measured dingram of structurcs showing the height of conductors from the grownd a th strucure. Typical Midspan Sag = 35 to 50 feet
Describe facility - Structure type, configuration, location Amperage = 304.6A (345KV), 351.4A (161kV), 58.6A (69KV) for 2015 and 354.8A (345kV), 412.4A (161kV), 62.8A (69KV) for 202:
“Figure 4 345 and 69 KV Circuit Phase Angles: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
‘ 19'-¢" 19'-6" ‘ 161 KV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
I | s 'Expected in-service date of new facility
Rl *Calculated MF based on expected loads 10 years in the future after in-service date
< *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
A C “Describe facility - Structure type, configuration, location
*Figure 4
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Table 5 - Calculated Electric Fields Table Table 16a - Calculated Magnetic Fields Table
Caleulated Electric Field Data® Calculated Magnetic Field Data’
I i Line Segments: BS, DS Line Segments: BS
4 s 5
Facility Description:” Proposed H Frame Tangent Facility Description: * Proposed H Frame Tangent’
Double Circuit 345kV/161kV Double Circuit 345kV/161kV
Applies to all proposed 345/161 kV H-frame segments Circuit 1: Capx North Rochester -- Briggs Road 345 kV. Circuit 2: Alma-- 161 kV
Distance from | . (2015)" Normal Load (2015) Normal Peak (2025)* Normal Load (2025) Normal Peak
Centorting | |Electric Field
(KV/m) Distance from . Distance from . Distance from . Distance from .
(feet) . " Magnetic . Magnetic . . Magnetic ) " Magnetic
Centertine | oGy | Centertine | Gy | Comertine | pidimey | Contertine | i nG)
Centerline 535 (feet) (feet) B (feet) (feet)
25 539
50 296 Centerline 63.66 Centerline 79.56 Centerline 74.43 Centerline 93.05
100 217 25 74.28 25 92.84 25 58.22 25 108.26
150 o2 50 68.76 50 85.94 50 80.11 50 100.15
200 014 100 14.41 100 18:]2 100 1285 100 20.97
300 004 150 4.19 150 523 150 2.17 150 6.09
200 1.92 200 24 200 0.69 200 2.8
Assumptions: 300 071 300 0.89 300 0.16 300 1.04
Typical Midspan Sag = 35 to 50 feet
Amperage = 304.6 A 4‘55“"“{“\‘\';"(‘151 Soee 3510501
3 . . N 'ypical Midspan Sag = 35 to 50 feet
"Provide a messured diagrem of strusturesshowing the height of conductors from the ground a the struture, Amporage = 304.6A (345KV), 351 4A (161KV) for 2015 and 354.8A (345KV), 4124A (161KV) for 2025
Deseribe facility - Structure type, configuration, location 345 KV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
Figure 5 161 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
'Expected in-service date of new facility
*Calculated MF based on expected loads 10 years in the future after in-service date
- - *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
OPGW, DNO-6648 | 6 -7 67 OPGW, DNO-6648 “Describe facility - Structure type, configuration, location
N I - W :
0.669" DIA. ‘ ‘ ‘ ‘ 0.669" DIA. *Figure 5
~ Table 16 - Calculated Magnetic Fields Table
2‘3
6 ° Calculated Magnetic Field Data’
k) 1
- Line Segments: D5
o~ 5
Facility Description:* Proposed H Frame Tangent’
A c B Double Circuit 345kV/161kV.
Circuit 1:_Capx North Rochester —- Briggs Road 345 kV Circuit 2: Marshland -- La Crosse tap 161 kV.
C B A (2015)" Normal Load (2015) Normal Peak (2025)" Normal Load (2025) Normal Peak
Distance from| o [ Distance from | [Distance from | e | Distance from| e
7-7" 9'-0" 10'-0" 9'-0" 14'-3" 18'-6" 14-3" 13-7" Centerline Centerline Centerline | Centerline |
Field (mG Field (mG Field (mG Field (mG
| | | | (feet) feld (mG) (feet) feld (mG) (feet) feld (mG) (feet) feld (mG)
Centerline 43.12 Centerline 5391 Centerline 4921 Centerline 61.52
345KV 25 67.18 25 83.97 25 77.83 25 97.31
. 161-kV 50 65.81 50 82.26 50 76.47 50 95.6
= 795 kemil 26/7 2-CONDUCTOR BUNDLE 100 1557 100 19.47 100 1821 100 22.77
[®) ! 954 kemil 54/7 150 4.78 150 597 150 56 150 7
e DRAKE ACSS o 200 225 200 281 200 2.64 200 33
o | T CARDINAL ACSS : : : =
1 300 0.84 300 1.05 300 0.99 300 124
P —
RSN
= = Assumptions:
= . |12 Typical Midspan Sag = 35 to 50 feet
= Q= Amperage = 304.6A (345kV), 111.2A (161kV) for 2015 and 354.8A (345kV), 114.8A (161kV) for 2025
| 345 KV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
~|F 161 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
O 'Expected in-service date of new facility
= *Calculated MF based on expected loads 10 years in the future after in-service date
*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location
*Figure 5
(-) 0 +)
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PROPOSED
SEGMENT: FL

* SEE NOTE ON TABLE 20.

Table 6 - Calculated Electric Fields Table Table 17 - Calculated Magnetic Fields Table

Caleulated Electric Ficld Data’ Calculated Magnetic Field Data’

Transmission Line Sq : F6, L6,

1 Line : F6, L6

Facility Description:* Proposed Single Pole, I String Delta Tangent”

Facility Description:* Proposed Single Pole, 1 String Delta Tangent”
Single Circuit 345kV

Single Circuit 345kV

Typical Midspan Sag = 35 to 50 feet
Amperage = 304.6 A for 2015 and 354.8 A for 2025
345 kV Circuit Phase Angle: A phase = 0 Deg, B phase =240 Deg, C phase = 120 Deg

*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location

Applies to proposed 345 kV single circuit delta segments Circuit:_Capx North Rochester -- Briggs Road 345 kV
Distance from - (2015)' Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak
Conterline | Erectric Field
(kV/m) Distance from . |Distance from . |pistance from . |Distance from .
(feet) N Magnetic N Magnetic N Magnetic N Magnetic
Centerline | p. ' may | Conterline | p i may | Conterline | i mey | Conterline | i mG)
Centerline 246 (feet) (feet) (feet) (feet)
2
;g ;:3? Centerline 3267 Centerline 40.83 Centerline 38.04 Centerline 47.56
100 05 25 3094 25 38.67 25 36.03 25 45.05
150 02 50 1824 50 22.79 50 2124 50 26.55
200 X 100 6.33 100 791 100 737 100 9.21
300 .04 150 3.03 150 3.78 150 3.53 150 441
200 1.76 200 2.2 200 2.05 200 2.56
Assumptions: 300 0.86 300 1.02 300 0.95 300 119
Typical Midspan Sag = 35 to 50 feet
Amperage = 304.6 A Assumptions:

THIS DRAWING WAS PREPARED BY POWER
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“Figure 6 "Expected in-service date of new facility
3/8", 7 STR, EHS OPGW. DNO—6648 -, ’Calculated MF based on expected loads 10 years in the future after in-service date
! P L on R *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
0.360" DIA. 0.669" DIA. — "Describe facility - Structure type, configuration, location
“Figure 6
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Table 7 - Calculated Electric Fields Table Table 18 - Calculated Magnetic Fields Table
Calculated Electric Field Data® Calculated Magnetic Ficld Data”
Line Segments: F7 Line Segments: F7
4 5 4
Facility Description: Proposed Single Pole, IString Vertical Tangent Facility Description: Proposed Single Pole, I String Vertical Tangent”
|Single Circuit 345kV. Single Circuit 345kV
Applies to proposed single circuit 345 KV vertical segments along W1 Hwy 93 near Galesville. Circuit: Capx North Rochester - Briges Road 345 kV.
Distance from (2(115)‘ Normal Load (2015) Normal Peak (2025)° Normal Load (2025) Normal Peak
Centerline | Electric Ficld
Vi . . . .
(feet) (kV/m) Distance from |\ Distance from |l [Distance from| | Distance from |
Centerline | oty | Comtertine | mGy | Centertine | b ey | Centerline [ Gy
Centerline 3.85 (feet) (¢ (feet) ( (feet) (feet)
25 1.07
= o Centerline 24.93 Centerline 31.16 Centerline 29.04 Centerline 363
m 0o 25 15.07 25 1883 25 17.55 25 21.94
50 IXE] 50 9.13 50 1141 50 10.63 50 1329
200 o0 100 4.06 100 5.07 100 4.73 100 591
S0 006 150 22 150 2.75 150 2.56 150 321
- 200 136 200 17 200 1.58 200 1.98
. 300 0.65 300 0.82 300 0.76 300 0.95
Assumptions:
Typical Midspan Sag = 35 to 50 feet
ol Mt S 3510 30 e Assupions:
. OPCW. DNO-6648 oo o Typical Midspan Sag = 35 to 50 feet
3 . UN Provide a measured diagram of structures showing the height of conductors from the ground a th structur. Amperage = 304.6 A for 2015 and 354.8 A for 2025
— 0.669" DIA. Describe facility - Structure type, configuration, location 345 KV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg
.
Figure 7 'Expected in-service date of new facility
19'_6" *Caleulated MF based on expected loads 10 years in the future after in-service date
) — *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
] “Describe facility - Structure type, configuration, location
g *Figure 7
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Table 19 - Calculated Electric Fields Table Table 22 - Calculated Magnetic Fields Table
ctric F 3 o 3
Calculated Electric Field Data Caleulated Magnetic Field Data
T Line Segments: N8, Q8. US.
" Transmission Line Segments: U§
Facility Description:” Existing Single Pole, H-Frame n 5
Single Circuit 161kV Facility Description:  Existing H-Frame
‘Applies to all existing 161 kV H-| Single Circuit 161kV
- Circuit: Dairyland Marshland -- La C e tap 161 kVand Xcel Energy's Tremval - Mayfair 161 kV.
Distance from | = :c Field Existing Normal Load Existing Normal Peak
Centerline .
fect) (KV/m)
(feel Distance from .| Distance from .
. Magnetic . Magnetic
Centerline 0.68 Centerline Field (mG) Centerline Field (mG
25 1.72 (feet) feld (m¢ (feet) Teld (mG)
50 0.82
100 0.15 Centerline 14.46 Centerline 18.06
150 0.05 25 10.1 25 12,61
200 0.02 50 45 50 5.62
300 0.01 100 1.32 100 1.66
150 0.61 150 0.76
Assumptions: 200 0.35 200 044
Typical Midspan Sag = 26 to 30 feet 300 0.16 300 02
Amperage = 427 A
*Provide a measured diagram of structures showing the height of conductors from the ground at the structure. Assumptions:
" Describe facility - Structure type, configuration, location Typical Midspan Sag =26 to 30 feet
*Figure 8 Amperage = 89.6 A
Amperage on these two lines were essentially the same, so the highest of the two values was used for magnetic
field calculations.
- The calculation used Xcel Energy's phase angles of A =0, B=240and C = 120. Using Dairyland's phase angles changes
T the values by only 0.1%.
T *Provide a measured diagramof structures showing the height of conductors from the ground at the structure.
‘ *Describe facility - Structure type, configuration, location
OHG § 14? Figure §
o Table 22a - Calculated Magnetic Fields Table
[
;f’ 3
N — Calculated Magnetic Field Data
< Line : N8, Q8
161—kv K Facility Description:* Existing H-Frame®
- B L Single Circuit 161kV
CONDUCTOR Circuit 1:_Alma - Marshland 161 kV or Alma -- Tremval 161 kV®
8-3 8-3 8-3 8-3 Existing Normal Load Existing Normal Peak
f I |
Distance from . Distance from N
Centerline | 128metic [T ortine | agnetic
(eety Field (mG) (feet) Field (mG)
Centerline 68.74 Centerline 86.07
25 48 25 60.11
50 21.39 50 26.78
100 6.3 100 7.89
. 150 291 150 3.64
E 200 1.67 200 2.09
[©) 300 0.77 300 0.96
o |¢
N Assumptions:
o | = Typical Midspan Sag = 26 to 30 feet
™~ e Amperage = 427 A
= 161 KV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
fu

EXISTING
SEGMENTS: N,P,QU

6,4,,
(TYPICAL MIDSPAN)

LOOKING TOWARDS NORTH La CROSSE

FIGURE 8

*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
*Describe facility - Structure type, configuration, location

*Figure 8

“Flows on Alma - Marshland and Alma - Tremval are essentially identical
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EXISTING
SEGMENTS: R,S,T,0

* SEE NOTE ON TABLE 20.

S
‘\
OHG 4?
ki
el l—
69KV
CONDUCTOR ®

25'-0"
(TYPICAL MIDSPAN)

10°-0"

— .
B X

56'-6"
(TYPICAL HEIGHT)

LOOKING TOWARDS NORTH La CROSSE

FIGURE 9

(+)

Table 20 - Calculated Electric Fields Table

Table 23 - Calculated Magnetic Fields Table

Calculated Electric Field Data®

Calculated Magnetic Field Data’

Transmission Line Segments: R9, $9, 9 (majority of existing poles):* 09 (all poles)

Facility Description:” Existing Single Pole, Horizontal Post”
| Single Cireuit 69kv

Transmission Line Segments: R9, S9 (majority of spans)®

Facility Description: " Existing Single Pole, Horizontal Post’
| Single Cireuit 69kv

Applics to all existing 69 KV
Distance from| g\ ic Fiela
Centertine |F10 001
(fect)
Centerline 069
25 028
50 0.08
100 003
150 001
200 001
300 0
Assumptions:

Typical Midspan Sag = 23 to 25 feet

Amperage = 200.8 A

*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location

*Figure 9

“Segments R, S, and T: The majority of the poles on these segments are horizontal post. Although a few wishbone
and vertical configured structures exist they were modeled as horizontal post because 1) there are very few of them
and 2) horizontal posts h
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Circuit: Dairyland North Creek -- Arcadia 69 kV and Dairyland Arcadia -- Frenchville tap 69 kV.
Existing Normal Load Existing Normal Peak
oo I Lo I
dect) Field (mG) Qect) Field (mG)
Centerline 13.05 Centerline 16.32
6.59 25 8.23
50 2.53 50 3.16
100 0.71 100 0.89
150 031 150 0.39
200 0.17 200 0.22
300 0.07 300 0.09
Assumptions:

Typical Midspan Sag = 23 to 25 feet

Amperage = 1389 A

69 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg

*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
*Describe facility - Structure type, configuration, location

*Figure 9

“Because of the very small load at Arcadia substation, current flows at each side of the substation are very similar in value. Therefore,
calculations for H and T were made using the higher of the two values (Segment H).

Table 23a - Calculated Magnetic Fields Table

Caleulated Magnetic Field Data’

Line Segments: T9 (majority of spans)

Facility Description:* Existing Single Pole, Horizontal Post
|Single Circuit 69kV

Circuit: Dairyland Frenchville tap -- Galesville 69 kV
Existing Normal Load Existing Normal Peak
Distance from . |Distance from .
Centerline | W8%HC | Congertine | agnetic
(eet) Field (mG) fect) Field (mG)
Centerline 18.88 Centerline 23.59
25 953 25 11.9
50 3.66 50 4.57
100 1.02 100 128
150 045 150 057
200 025 200 031
300 0.11 300 0.13
Assumptions:

Typical Midspan Sag = 23 to 25 feet

Amperage = 200.8 A

69 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg

*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location

*Figure 9

Table 23b - Calculated Magnetic Fields Table

Calculated Magnetic Field Data®

Transmission Line 109

5
Facility Description:* Existing Single Pole, Horizontal Post’

Single Circuit 69kV

Circuit: Xcel Cochrane - Dairyland Cochrane 69 kV
Existing Normal Load Existing Normal Peak
Distance from . | Distance from .
Centerline | 8"HC | Conertine | Nenetic
ety Field (mG) fect) Field (mG)
Centerline 377 Centerline 4.72
25 1.9 25 238
50 0.73 50 092
100 0.2 100 026
150 0.09 150 0.11
200 0.05 200 0.06
300 0.02 300 0.03
Assumptions:

Typical Midspan Sag = 23 o 25 feet

Amperage =402 A

69 kV Circuit Phase Angle: A phase = 0 Deg, B phase = 240 Deg, C phase = 120 Deg

*Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location

*Figure 9
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Table 21 - Calculated Electric Fields Table Table 24 - Calculated Magnetic Fields Table
Caleulated Electric Field Data’ Calculated Magnetic Field Data’
Transmission Line Seg R10,810,T10 Transmission Line : S10 (certain long spans)
Facility Description: " Existing Single Pole, H Frame (used on large angles and long spans)” Facility Description:* Existing Single Pole, H Frame®
Single Circuit 69kV |Single Circuit 69KV
Applies to all existing 69 kV H- Circuit: Dairyland North Creek -- Arcadia 69 kV and Dairyland Arcadia -- Frenchville tap 69 kV
Distance from | Existing Normal Load Existing Normal Peak
. Electric Field
Centerline
(kV/m) Distance from . Distance from .
(feet) n Magnetic . Magnetic
Centerline | o HEC S| Centertine | o WEE
Centerline 03 (fect) ield (mG) (feety ield (mG)
25 0.72 - -
S0 022 Centerline 27.79 Cem:rlms 3474
100 s 25 1356 25 1696
150 001 50 4.:4 50 5.92
200 001 100 1.28 100 16
300 0 150 0.58 150 0.72
200 032 200 041
Assumptions: 300 0.14 300 0.18
Typical Midspan Sag = 23 to 25 feet
Amperage = 200.8 A fs“mr‘\‘/[m“;: Sore 231095
N . y . N ‘ypical Midspan Sag = 23 to 25 feet
Providea mcasurcdvdlagram of structures showing the height of conductors from the ground at the structure. Amperage = 138.9 A
(Dmcnbs facility - Structure type, configuration, location 69 kV Circuit Phase Angle: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
Figure 10 *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
“Describe facility - Structure type, configuration, location
“Figure 10
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Table 21a - Calculated Electric Fields Table Table 24a - Calculated Magnetic Fields Table
Caleulated Electric Field Data” Calculated Magnetic Field Data’
Transmi Line s: MI1 Line M1
. . . . 5 5
Facility Description: Existing Single Pole, Double Circuit (River Crossing) Facility Description:* Existing Single Pole, Lattice Tower (River Crossing)’
Double Circuit 161kV/69kV Double Circuit 161KV/69kY
‘Applies to existing Mississippi Applics to existing River crossing
R Existing Normal Load Existing Normal Peak
Distance from| . .
Centerline | Flectric Field Distance Distance
@ (kV/m) Istance oM ypagnetic [0 eree OM v onetic
(feet) Centerline ) Centerline "
Field (mG) Field (mG)
Centerline 183 (feet) (feet)
25 0.82 Centerline 14.3 Centerline 17.88
50 0.16 25 14.32 25 17.9
100 0.06 50 9.05 50 1131
150 0.05 100 327 100 4.09
200 0.04 150 1.56 150 195
300 0.02 200 0.9 200 113
300 041 300 051
- Assumptions:
Cf 18'-0" 18'-0” Typical Midspan Sag = 23 to 25 feet Assumptions:
" — | | " Amperage = 167.4 A Typical Midspan Sag =23 to 25 feet
7/ 16" EHS ‘ ‘ ‘ 7/ 16" EHS *Provide a measured diagram of structures showing the height of conductors from the ground at the structure. Amperage = 167.4 A
“Describe facility - Structure type, configuration, location 161 and 69 KV Circuit Phase Angles: A phase = 240 Deg, B Phase = 120 Deg, C phase = 0 Deg
* \ / *Figure 11 *Provide a measured diagram of structures showing the height of conductors from the ground at the structure.
*Describe facility - Structure type, configuration, location
. 15'-0" 15'-0" | *Figure 11
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