
April 5, 2011

ELECTRONIC FILING
Robert Norcross, Administrator
Public Service Commission of Wisconsin
PO Box 7854
510 North Whitney Way
Madison, WI 53707-7854

Re: Joint Application of Dairyland Power Cooperative, Northern States Power 
Company - Wisconsin, and Wisconsin Public Power Inc., for Authority to Construct 
and Place in Service 345 kV Electric Transmission Lines and Electric Substation 
Facilities for the CapX Twin Cities - Rochester - La Crosse Project, located in 
Buffalo, Trempealeau and La Crosse Counties, Wisconsin
PSCW Docket No. 5-CE-136

PSC Staff IR 02-2

Dear Mr. Norcross:

Please find enclosed an original and 11 copies of the response to Public Service Commission Staff 
Information Request 02-2 dated March 14, 2011 and a supplemental response to Information 
Request 01-10.  The enclosed information is submitted on behalf of the Applicants; Northern States 
Power Company, a Wisconsin corporation (Xcel Energy), Dairyland Power Cooperative (Dairyland), 
and WPPI Energy (WPPI).  Two copies are being sent to the Wisconsin Department of Resources 
offices.

Please call with any questions.

Sincerely,

s/Amanda R. King
Amanda R. King

ARK/dba
Enclosures
cc: William Fannucchi - PSCW

Ken Rineer – PSCW
Udaivir Singh Sirohi - PSCW
Cheryl Laatch – DNR (2 copies)
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CapX2020
Hampton – Rochester – La Crosse

345 kV Transmission Project
Docket 5-CE-136

Completeness Response: Item 02-2

Date of PSCW Request: March 14, 2011
Date of Response: April 5, 2011

Item 02-2

Provide analyses on how additional, hypothetical generation might be built and deployed within the 
La Crosse study area to resolve the reliability issues addressed by the proposed project and to replace 
the proposed project with performance comparable to the proposed project.  Consider all of the 
following:  

• Generation from non-combustible renewable resources such as wind or solar power
• Generation from combustible renewable resources such as biomass or landfill gas/bio-gas
• Natural gas-fired generation 
For each possibility, consider whether and how such generation could be cost-effective, technically 
feasible, and environmentally sound.

Response

Introduction

In evaluating alternatives for the Project, Applicants studied the availability of demand side 
management (DSM) and generation as alternatives to meet the three needs identified in this 
Application (community service reliability, generation support and regional reliability).  Applicants 
concluded that additional generation would not satisfy any of these identified needs.

The Project is designed first, to strengthen the transmission network to meet several thousand 
megawatts (MW) of additional demand for electrical power anticipated in Minnesota, Wisconsin and 
parts of surrounding states by 2020.  This need cannot reasonably be satisfied by DSM or installing 
additional local generation without transmission.  While the addition of local generation can improve 
local reliability in some circumstances, that local generation cannot provide for the type of region-
wide benefits that the proposed 345 kV lines will provide.  To make generation available to more 
than just the local area, the transmission proposed would have to be built.  Also, local generation 
does not have the same reliability characteristics as transmission and cannot be used to provide 
overall regional system enhancements.  Further, by constructing additional 345 kV transmission 
lines, the regional system is benefited as a whole because those additional connections provide for a 
more robust system that will be better able to withstand system contingencies.

Second, the line will support generation development by providing foundation bulk transmission 
facilities across the Minnesota/Wisconsin border to enable future power transfers into Wisconsin.
Neither DSM nor the addition of generation itself can support generation development.



Third, the Project will address the need for additional transmission facilities to provide reliable 
service to the growing communities in the Rochester and Winona/La Crosse areas. While local 
reliability deficiencies can theoretically at times be addressed through generation and/or DSM, 
generation and DSM cannot resolve the significant load serving issues in Rochester and La Crosse.
In conducting this analysis, Applicants identified the amount of load reduction that would be 
required by 2020 to provide equivalent capacity of the Project and maintain transmission system 
flows within their normal ratings. Applicants determined that an alternative would need to provide 
98 MW of capacity in the Winona/La Crosse area and 220 MW of capacity in the Rochester area.  
This is the amount of capacity the Project adds to each load serving area. 

Load Reduction

A DSM alternative would require the immediate elimination of 3 MW of peak loading in the           
La Crosse/Winona area and 153 MW of load in the Rochester area.1 Going forward, growth would 
need to remain stagnant until 2020. In other words, there would need to be a total reduction of 98 
MW of load in Winona/La Crosse and 220 MW of load in Rochester. Reductions in existing 
demand and a zero growth scenario through conservation is not a reasonable scenario.   

Further, to ensure that load did not exceed levels that might cause problems to the transmission 
system, conservation measures such as a demand control program would have to be actively 
managed on a continuous basis.  Voluntary compliance would not ensure the needed reduction in 
load levels. No such regulatory authority or system is currently in place in either the Winona/La 
Crosse or Rochester areas.  Additionally, the Applicants to not have the authority to create or 
mandate compliance with a load control program.  Therefore, Applicants were not able to determine 
the cost-effectiveness of such a program.

Generation

Applicants also evaluated renewable and non-renewable alternatives that could potentially address 
local load serving needs in the La Crosse/Winona and Rochester communities in the 2015-2020 
timeframe. These alternatives include wind, photovoltaics, biomass, landfill gas and fired 
combustion turbines. Applicants concluded that these alternatives would not satisfy the identified 
needs. 

Wind

Wind energy generation is a “variable” resource that is dependent on the availability of wind to 
operate. The capacity of a typical wind turbine is 1.5 or 1.65 MW. However, while a wind turbine 
may have a nameplate capacity of 1.5 MW, its average net operating output may range from 20% to 
40% of its nameplate capacity. A wind plant is a “nondispatchable” resource and cannot be relied 
on to serve peaking needs in the same way that a conventional plant of the same rating (e.g., natural 
gas fired) which is a “dispatchable” resource and can be brought on-line fairly quickly. In addition, 
peak electrical generation at wind facilities generally occurs in the fall, winter, and spring, and does 
not overlap with peak demand periods which occur in the summer. 

                                                
1 These levels are those supportable by the transmission system under contingency conditions.



As a result, wind energy is generally relied upon as a source of energy but does not provide the type 
of capacity that is required to ensure reliable customer service for those times when the wind is not 
blowing. Rather, wind generation is typically integrated into the transmission system along with 
dispatchable resources such as natural gas peaking plants and hydro, which are capable of generating 
power during those hours when customer demand is high but the wind is not blowing.  Due to the 
variability of wind, this would provide no capacity to support users in the La Crosse and Rochester 
areas. 

Moreover, the addition of wind generation would not obviate the need for transmission.  This 
operating characteristic creates two separate issues, each of which can be alleviated by the 
development of high voltage transmission. First, the system must be capable of importing power to 
the affected community during those hours when sufficient wind energy is not being generated to 
satisfy the entire need (i.e., high demand/low wind scenario). Second, the system must be capable 
of exporting power from the affected community during those hours when more wind energy is 
being generated than can be used by the local community (i.e., low demand/high wind scenario).
Thus, transmission improvements would be required to support wind generation. 

Another consideration with respect to wind generation is space requirements. Using National 
Renewable Energy Laboratory unit spacing approximately 60 acres are needed in placing 1 MW 
worth of wind.  This would yield about 6000 acres needed for a 100 MW installation.  Additional 
ROW would be needed for the placement of lines to collect power from the turbines and 
transmission lines to move the power.

Photovoltaic

Unlike wind power, photovoltaic resources have the benefit of peak electrical generation 
overlapping part of the period of peak demand—during hot, summer days. However peak load 
often extends into summer nights as well, when photovoltaic systems stop generating electricity. 
Without sufficient storage capacity, this problem limits their usefulness in resolving the identified 
electrical deficiencies in the La Crosse/Winona and Rochester areas.

Currently, there are no photovoltaic installations that large enough to be considered in transmission 
planning studies or dispatched to the Midwest Independent Transmission System Operator, Inc. 
market located in the La Crosse/Winona and Rochester areas.  Voluntary construction of new 
systems, would most likely not meet the minimum additional capacity within the time period needed 
to ensure transmission grid reliability. Additionally, solar power is expensive. Costs for the 
equipment installed in a solar array is approximately $2.50/watt.  This does not include installation 
costs, structural analysis costs, or costs to meet local zoning/permitting requirements.  Assuming 
that the nameplate of the solar arrays was available capacity to provide power on peak, 100 MWs of 
capacity would cost about $250M pre-installation.  

The watts of electricity provided by 1 sq ft. of photovoltaic cells can range between 4.9 and 13 watts.   
Generally the lower density of power production yields the lower cost of equipment.  100 MWs of 
power would take about 470 acres worth of panels at a power density of 4.9 watts/sq. ft.  Local 
zoning restrictions, statutes, aerial obstructions and other factors may increase the area needed to 
install this capacity.



Biomass

As with the other renewable technologies, additional facilities would have to be constructed to meet 
the 98 MW and 220 MW minimum additional capacity required to ensure transmission grid 
reliability in the Rochester and La Crosse areas. 

Attachment 1 represents recent information received from vendors.   The attachment includes 
information regarding unit costs, performance data and effluent estimates is attached.  Based on the 
data in this attachment, it appears that multiple biomass plants would be required and would not be 
a cost-effective alternative to the proposed Project.

Landfill gas/biogas

There is not sufficient available landfill gas in the Winona/La Crosse or Rochester areas to meet the 
minimum additional capacity needed in each community to ensure transmission grid reliability. 
These small units are not likely to trigger a need for new transmission assets. Therefore, landfill 
gas/biogas is not a technically feasible non-transmission alternative.

Gas-fired combustion turbine alternatives

Applicants also analyzed constructing gas generation as an alternative for community service 
reliability. To do so, Applicants assessed the level of deficiency, the amount of generation required 
to meet the deficiency and estimated costs.

The community service reliability issues arise in each community under peak conditions. In general, 
adding gas-fired generation, even a very large generator, helps the reliability of serving the load in 
only a relatively small geographic area. This is largely due to the lack of high capacity transmission 
lines from one load center to adjacent load centers.  Therefore, the following analyses of generation 
to avoid transmission focuses on building relatively small generating plants to support specific load 
centers. This alternative solution of building small generators, however, decreases the benefit-cost 
ratio of building generation to avoid transmission because it is less economical than building large 
generating stations.

To provide generation capacity comparable to the capacity of transmission, more megawatts of 
generation would need to be installed than the actual deficit. For example, it is not sufficient to 
conclude that if a local area has a 50 MW deficit that adding a single 50 MW peaking unit would be 
sufficient. Rather, to provide an accurate comparison, sufficient generation must be considered that 
will replicate the reliability provided by adding transmission.

Transmission lines have the ability to operate more than 99% of the time. This reliability level is one 
of the benefits of constructing transmission lines. For comparison purposes peaking generation 
cannot be assumed to be available to operate more than 95% of the necessary hours. Consequently, 
to replicate the 99% reliability found in transmission, redundant generation would need to be 
installed. Using the 50 MW deficit as an example, four 25 MW units would have to be installed to 
ensure that two were operational at any given time.

Applying this ratio here, to provide capacity similar to the 318 MW of capacity provided by the 
Project, and assuming the need were located in a single location rather than two distant 
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communities, four units of 159 MW would be required.  Applicants estimate that the capital cost 
each of these plants would exceed $100 million each.   

In addition to the extra capital investment, the additional costs of higher operations and 
maintenance of generators when compared to such expenses for transmission must also be 
considered. Once constructed, transmission lines require relatively modest ongoing operations and 
maintenance costs. Peaking generators, by contrast, require much more costs for ongoing 
operations, including fuel, and maintenance. Another obstacle to installing generation is that 
transmission typically cannot be avoided altogether. Unless the generation can be built to 
interconnect to existing lines with sufficient capacity, new lines would have to be built to 
accommodate the new generation. This needed transmission further increases the cost of that 
generation alternative. 

Compared to the proposed Project, this does not appear to be a cost-effective non-transmission 
alternative.



























PSCW Docket 05-CE-136
Supplement, Completeness Item #01-10

Cost and System Performance of Alternatives Revision per U. Singh-Sirohi

April 5, 2011

Option
La Crosse Area 
Load Serving 

Capability (MW)

Total Project Cost (escalated to 
in-service year dollars, includes 

precertification, overheads, 
AFUDC, etc.)

Planning Level Screening 
Estimates (Excludes escalation, 

AFUDC, overheads, etc.  
Includes EIF)

Regional System Reliability Issues for 
Alternatives

Siting and Land Acquisition Issues 
for Alternatives 

Wisconsin Costs Only Wisconsin Costs Only

345 kV Proposed project (estimate presents 
Wisconsin costs only) 750 MW $195 million $119 million

2006 161 kV La Crosse Area Alternative 750 MW $270 million 

2010 161kV La Crosse Area Alternative 750 MW $330 million

No further enhancement to the reliability of 
the regional bulk transmission grid. No 
contribution to future transfer capability 

between Wisconsin and Minnesota

Many miles of new 161 kV ROW 
necessary for this alternative, including 

potential for a new river crossing.  
Major routing hurdles and resulting 

cost additions expected. 

161 kV line from North Rochester - Briggs 
Road alternative (estimate presents 

Wisconsin costs only)
550 MW $70 million Regional reliability and regional transfer 

capability not increased None

Double circuit 161 kV line from North 
Rochester - Briggs Road alternative 

(estimate presents Wisconsin costs only)
600 MW $95 million + significant cost 

addition for new right of way 

Comparable performance to 161 kV options 
with higher cost

Regional reliability and regional transfer 
capability not increased

Double circuit 161 kV requires new 
ROW and route.  Alternative route 
from existing DPC 161 kV Q1 line 
would be desired.  Likely to require 

different river crossing.  Major routing 
hurdles expected if not using existing 

ROW.

230 kV line from North Rochester - Briggs 
Road alternative  (estimate presents 

Wisconsin costs only)
550 MW $83 million 

Comparable performance to single 161 kV 
options with higher cost

New voltage introduced into both 
Rochester and La Crosse area.

Non-standard 230/161kV transformers 
(0.14% of tx's on MRO model) 

None

NOTE: 
 - Estimates are in 2010 dollars
 - 345 kV, 230 kV and 161 kV alternatives all assume the same routes and configurations as proposed in Wisconsin CPCN and Minnesota route permit application, which includes plans to double circuit sections with existing 
 - 161 kV/161 kV scenario assumes building adjacent to the existing underlying transmission facilities.  It is important to note that feasability of this adjacent configuration has not been investigated.  In some places, such as portions of 
the Q1 route, there is no room for building adjacent to the existing 161 kV line.
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