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6.4 West Central Zone

Section 6.4: West Central Zone

The following table provides a list of transmission needs identified in the West Central Zone and
the map following the table shows the location of each item in the table. Each item is discussed
in more detail in the sections following the map.

West Central Zone

Projected
Tracking In-Service Section
Number Description Year Need Driver No.
2003-WC-N4 St. Cloud Area To be Benton County 230/115 kV 6.4.2
Determined | transformer overload; Low voltages
in St. Cloud and Stearns County;
Monticello-St. Cloud 115 kV line
overload; Sauk River — St. Cloud 115
kV line overload
2003-WC-N5 | Willmar — Litchfield-Paynesville 2012 Willmar 115/69 kV transformer 6.4.3
Area overload; Low voltages in Kandiyohi
County
2003-WC-N7 Panther Area 2012 Crooks-Emmet 69 kV line overload; | 6.4.4
Olivia low voltage; Brownton low
voltage; Hector low voltage
2003-WC-N8 | Douglas County — Paynesville- 2016 Low Voltage problems in the West 6.4.5
Wakefield-West St. Cloud St. Cloud area, transmission line
loading problems on West St. Cloud
to Douglas County 69 kV system
2003-WC-N9 West St. Cloud Area 2009 West St. Cloud 115/69 kV 6.4.6
transformer overload and West St.
Cloud area low voltage problems;
Blue Heron-Wakefield line overload
2005-WC-N1 Big Stone Il Interconnection 2013 New generation interconnection 6.4.7
2005-CX-1 CapX 2020 Projects 6.4.8
Twin Cities — Fargo 345 kV
Brookings — Twin Cities 345 kV
2007-WC-N2 | Morris 230/115 kV Transformer 2012 Big Stone Il Interconnection 6.4.9
Upgrade
2007-WC-N3 | Morris — Grant County 115 kV 2012 Big Stone 1l Delivery Upgrade 6.4.10
Line
2007-WC-N4 | West Central Minnesota Generation To be Upgrade facilities that limit 6.4.11
Outlet Determined generation outlet
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Projected
Tracking In-Service Section
Number Description Year Need Driver No.
2009-WC-N1 Osakis — Sauk Centre 2012 Low voltages at Sauk Centre 6.4.12
Substation
2009-WC-N2 Douglas County Area 2010 Douglas County 115/69 kV 6.4.13
transformer outage and resulting low
voltages
2009-WC-N3 Maynard — Kerkhoven 2014 Maynard — Kerkhoven Tap 115kV | 6.4.14
line overload
2009-WC-N4 Sartell Distribution Substation 2010 Load Growth 6.4.15
2009-WC-N5 | Paynesville — Wakefield — Maple 2010 Low voltage problems in the 6.4.16
Lake area Watkins area, Maple Lake to
Annandale 69 kV line overload
2009-WC-N6 Elk River-Becker Area 2013 Loading concerns on the 69kV 6.4.17
system between Elk River and
Liberty substation and XFR llad at
the substation
2009-WC-N7 Brooten — Lowrey 2012 Low voltages along Westport to 6.4.18

Lowrey.
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6.4.1 Completed Projects

There are two Tracking Numbers that were reported in the 2007 Biennial Report in the West
Central Zone that have been addressed. Information about each of the completed projects is
summarized briefly in the table below, and those matters will be removed from the list of
inadequacies that are discussed in the 2009 Report. More detailed information about these
projects and inadequacies can be found in the 2005 and 2007 Reports and in the PUC Docket for
the matter if the project fell within the jurisdiction of the Public Utilities Commission, in which
case the Docket Number is shown below. Also, additional information is available by contacting
the designated person for the utility that was responsible for constructing the project.

Tracking Date
Number Utility Description PUC Docket Completed
2003-WC-N10 Otter Tail Power Appleton — Canby CN-06-677 April 2009
Company 41.6 kV to 115 kV Line TL-06-1265
Rebuild
2005-WC-N3 Xcel Energy, Great | Buffalo Area, Wright TL-07-1365 Early 2010
River Energy County
5-mile 115 kV line
between Mary Lake and
Buffalo Substations
2005-WC-N4 Otter Tail Power Rugby Wind Project Not Required Late 2007
Company, Xcel
Energy Expansion of 115 kV
capacitor at Paynesville
from 20 MVAR to 30
MVAR
2007-WC-N1 Great River Energy, | Mayhew Lake Permitted locally — Mid 2008
Xcel Energy Distribution Substation Stearns County
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6.4.2 St. Cloud Area
Tracking Number. 2003-WC-N4
Utility. Xcel Energy

Inadequacy. The St. Cloud area includes the City of St. Cloud and surrounding suburbs. The
area is bounded by Benton County, Granite City, St. Regis, West St. Cloud to the west and
Monticello, Paynesville and Sherco to the south. The entire St. Cloud area and much of central
Minnesota relies on the single source of the Benton County Substation and the single 115 kV
double circuit line from Benton County. The total load exceeds the capability of the 115 kV loop
to supply the area during a contingency. An additional source of bulk power supply is needed
into St. Cloud and central Minnesota. The St. Cloud area is in need of well over 100 MW of
additional support.

A map of the area is shown on the following page.

Alternatives. Currently, the St. Cloud area is fed from one bulk power source — a 345 kV line
from the Xcel Energy Sherburne County Generating Station to the Benton County Substation.
From there, a double-circuit 115 kV line transports a large portion of the area’s power into the
city. The best long-range solution to the St. Cloud area service concerns is the construction of a
new bulk supply source.

Analysis. Several utilities have proposed to construct a new 345 kV transmission line from
Fargo, North Dakota, to the Twin Cities area near Monticello as part of the CapX 2020 Vision
Plan. This line will pass near the St. Cloud area and can be tapped to provide a source to the
area. The Red River Valley Load Serving Study/TIPS Update contains the latest information on
the 345 kV line.

A 2006 St. Cloud study recommended a St. Cloud-area 345 kV interconnection on the west side
of town to provide a transmission source geographically diverse from the Benton County source.
This substation is being planned as part of the Monticello — Fargo 345 kV line and is tentatively
named Quarry Substation. The study also recommended upgrading the existing 115 kV
infrastructure in St. Cloud to support the growing load in the area.

The 115 kV system upgrades required to support the new 345/115 kV substation involve
upgrading the 115 kV line from Quarry to Sauk River to West St. Cloud. To improve the
reliability of service to the City of Sauk Rapids and St. Regis load, a new four mile 115 kV line
is proposed between Granite City and Mayhew Lake substations. This will provide a second
source to the Mayhew Lake Substation and reduce the exposure of the St. Regis load to less than
two miles.

Schedule. Xcel Energy is upgrading the Sauk River — St. Cloud line to higher capacity to
accommodate current needs. At the time of completion of the Quarry Substation, the 115 kV
line between Sauk River and West St. Cloud will be upgraded to higher capacity. The expected
in-service date for the upgraded 115 kV line is mid-2013.
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6.4.3 Willmar-Litchfield-Paynesville Area
Tracking Number. 2003-WC-N5
Utility. Great River Energy

Inadequacy. Great River Energy has been reporting on a low voltage problem in the Willmar
area since at least 2003. The 69 kV loop in the Willmar area and the 69 kV system from Big
Swan to Panther experience low voltage problems during contingencies. In addition, a possible
transformer overload contingency at Paynesville has been identified. There are currently two
115/69 kV transformers in the Paynesville Substation, and loss of one of these will overload the
remaining transformer. As reported in the 2007 Biennial Report, GRE installed capacitor banks
at multiple locations to improve voltage in the area.

A map of the area is shown following this section.

Alternatives. As described in the 2007 Biennial Report, several alternatives were developed to
address the transmission deficiencies in this area. As part of the latest GRE long range plan, this
area was re-evaluated and two alternatives were identified to address the low voltage problems
on the 69 kV system.

Alternative 1. The first alternative was described in the 2005 Biennial plan. It
recommends establishing a 230/69 kV substation at Spicer and constructing over nine miles of
69 kV double circuit lines from Spicer to Atwater. One of the double circuited lines would be
constructed to the 115 kV standard for future possible upgrade. Also, this option includes a 2.5
mile 69 kV double circuit line from Spicer to Green Lake and a nearly 10 mile 115 kV line from
Big Swan to Litchfield. The Big Swan to Litchfield 115 kV line would initially be operated at
69 kV.

Alternative 2. The second alternative, which has only been identified in the last year,
includes constructing a 19 mile 69 kV line from Paynesville to Grove City, constructing a ten
mile 115 kV line for 69 kV operation from Big Swan to Litchfield, and establishing a 69 kV
switching station at Grove City.

GRE continues to evaluate the situation and to develop other potential alternatives to address the
transmission deficiencies of the 69 kV system in the area. GRE will investigate possible
construction of new 230 kV lines to improve the existing 230 kV system, which will thereby
strengthen the 69 kV system that it serves.

Analysis. Currently, based on cost, system improvement, and opportunities for future system
upgrade, the preferred alternative to address the immediate deficiencies in the area is the first
alternative. This alternative addresses the needs of the 69 kV system in the Willmar area as well
as on the Big Swan to Panther 69 kV system. The second alternative is not preferable because it
doesn’t address the low voltage issues in the Willmar 69 kV loop.
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Schedule. The Spicer 230/69 kV source along with the Spicer to Atwater double circuit line is

tentatively scheduled to be in-service in the 2012 timeframe and the Big Swan to Litchfield 115
kV is recommended to be constructed in the 2018 timeframe.
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6.4.4 Panther Area
Tracking Number. 2003-WC-N7
Utility. Great River Energy

Inadequacy. This area is characterized by long 69 kV transmission lines from remote 115/69 kV
sources with one 230/69 kV source at Panther in the middle of the system. Although load
growth in this area is slow, several relatively large spot loads are present near Danube and
Olivia. As described in the 2007 Biennial Report, the area experiences near term low voltage
problems in the Hector area for the loss of the Bird Island to Hector 69 kV line. Recently a 7.2
MVAr capacitor bank was installed at Hector. This installation pushed the need for voltage
support in this area up to the 2013 timeframe. The 2003 and 2007 GRE long range plan studies
of the area showed that the Panther 230/69 kV transformer overloads in the 2021 timeframe for
the loss of the Birch Lake to Franklin 69 kV line.

A map of the area is shown following this section.

Alternatives. As described in the 2007 Biennial Report, a second 230/69 kV transformer was
recommended to be installed at the Panther substation in the 2019 timeframe. The addition of a
new Spicer 230/69 kV source with the addition of associated transmission lines from Spicer to
Atwater (see Willmar-Litchfield-Paynesville Area Tracking Number 2003-WC-N5) relieves the
Panther transformer loading and extends the need for a second transformer at Panther by a
number of years from 2019.

Currently only one alternative is developed to address the low voltage issues in the Hector area.
This option as described in the 2007 Biennial Report recommends constructing about ten miles
of 115 kV line from McLeod to Brownton and establishing a 115/69 kV source at Brownton.
This source keeps the voltage at Hector above the low voltage criteria during contingencies in
the area.

Distributed generation is not a desirable alternative for this area as most of the loads in this area
are at a long distance from the sources and the 69 kV system has weak voltage during
contingency. The preferred alternative, unlike the distributed generation option, reduces the line
exposure between the sources and puts the loads in closer distance from the sources. Distributed
generation would need to be installed at a number of distribution substation sites to improve
voltage and have an impact equal to the preferred solution. This would require a significant
investment which makes the distributed generation option by far a more expensive option than
the preferred option.

Analysis. Recent capacitor bank installation at Hector and the slower pace of load growth in the
area have pushed the need for voltage support to the Hector area up to the 2013 timeframe. The
McLeod to Brownton 115 kV line including the Brownton source is required in the 2013
timeframe to keep the voltage at Hector and neighboring distribution substation within the
required voltage limits.
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Schedule. The Brownton to McLeod 115 kV line including the Brownton 115/69 kV source is

recommended to be in-service in the 2013 timeframe. Any 115 kV line over ten miles will
require a Certificate of Need from the Public Utilities Commission.
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6.4.5 Douglas County-Paynesville-Wakefield-West St. Cloud
Tracking Number. 2003-WC-N8
Utility. Great River Energy/Xcel Energy

Inadequacy. This area includes the 69 kV system that is served from the Douglas County, West
St. Cloud, Paynesville and Wakefield 115/69 kV source. As reported in past Biennial Reports
including the 2007 Biennial Report, there has been significant load growth along the 1-94
corridor between Douglas County and West St. Cloud, and the need for transmission
improvement has been discussed in multiple studies on this area. Near term system deficiencies
include low voltage problems around the West St. Cloud area for the loss of the West St. Cloud
transformer and the West St. Cloud transformer overload for the loss of the Richmond tap to Big
Fish Tap 69 kV line. In recent summers, utility customers have reported an increasing incidence
of load management programs, including interruptions to farming irrigation activities.

A map of the area is shown following this section.

Alternatives. As a result of the immediate need for system improvements in the West St. Cloud
area, GRE will upgrade Stearns Electric Association’s LeSauk 69kV distribution sub to 115 kV
with a tentative plan to upgrade the Westwood | distribution sub to the nearest 115 kV system.
As part of the long term solution in this area, GRE evaluated two additional alternatives in
addition to what was reported in the 2007 Biennial Report. The following are the alternatives:

1) New Alexandria to West St. Cloud 115 kV line with a 115 /69 kV source at Albany.

2) New Alexandria —Albany — Big Fish — Rockville 115 kV line with a 115/69 kV source
at Albany

3) New Alexandria to Albany to St Stephen 115 kV line with a 115/69 kV source at
Albany

4) Capacitor bank installation with new 69 kV transmission line additions in the system.
5) Distributed Generation

Most of these alternatives will parallel the Fargo to Monticello 345 kV project that is being
planned by the CapX 2020 group. Stakeholders of this project — GRE, Xcel Energy and MRES -
plan to further study these alternatives and produce or modify alternatives to address the long
term needs of the area.

Analysis.  Analyses of these options show that all the transmission alternatives except
Alternative 4 are found to benefit the area equally. Alternative 4 is not capable of addressing the
overload issue at the West St. Cloud transformer and the 69 kV system between West St. Cloud
and Albany. Comparison of these alternatives based on their present worth values show that
Alternative 1 is the least cost plan to address the system deficiencies in the area for a long term.
As these alternatives may need to be coordinated with the CapX 2020 345 kV projects in the

147



Transmission Projects Report 2009

Section 6.4: West Central Zone

area, the preferred alternative is subject to change. Additional study of this area will kick off
during fall 2009.

Distributed generation is not a desirable alternative as the geographical location of the area
follows the 1-94 corridor where load growth is substantial. The 69 kV system currently serves
large loads, such as Melrose and Sauk Centre, which contribute to the congestion and low
voltage problems in the 69 kV system. These loads need to be upgraded to 115 kV to relieve
loading and improve voltage on the 69 kV system in the area. This area, moreover, has the
potential to attract new large industrial loads, which would require a significant incremental cost
to install distributed generation to serve such loads in the area. Thus, distributed generation is not
a preferred option to address the long-term needs of the transmission system in the area.

Schedule. Construction of the preferred option is highly impacted by the CapX 2020 Fargo to
Monticello 345 kV project schedule. Based on GRE’s 2008 Long Range Plan, the preferred
alternative is recommended to be constructed in two phases. Phase 1 of this project would
involve construction of a 115 kV line from Alexandria to Albany and establishing a 115/ 69 kV
source at Albany in 2016 timeframe. Phase 2 of this option would include the construction of the
Albany to West St. Cloud 115 kV line in the 2021 timeframe. As mentioned above, the preferred
alternative and the dates are subject to change based on the planned re-study on the area and
other constraints, such as routing and scheduling of the CapX 2020 Fargo to Monticello 345 kV
project
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6.4.6 West St. Cloud Area
Tracking Number. 2003-WC-N9
Utility. Great River Energy

Inadequacy. As reported in the past two Biennial Reports and discussed above in the Douglas
County-Paynesville-Wakefield-West St. Cloud section of this Biennial Report (Tracking Number
2003-WC-N8), the 69 kV system around the West St. Cloud area experiences near term low
voltage problems for the loss of the West St. Cloud 115/69 kV transformer. The West St. Cloud
115/69 kV transformer also experiences overload problems in the near term for the loss of the
Richmond to Big Fish Tap 69 kV line outage.

A map of the area is shown on the following page.

Alternatives. The recommended alternative to mitigate both the low voltage and overload
problems in the short term is the upgrading of distribution substations that serve loads from the
69 kV system in the area to the 115 kV system. The LeSauk and Westwood | distribution
substations are recommended to be converted to the 115 kV system in the near term. The West
St. Cloud 115/69 kV, 47 MVA transformer is also recommended to be replaced with an 84 MVA
transformer in near term. The long term solution to this area is included in the Douglas County —
Paynesville-Wakefield-West St. Cloud area discussion (Tracking Number 2003-WC-N8).

Analysis. Stearns Electric Association serves the West St. Cloud area with two 69 kV
distribution substations — LeSauk and Westwood | — and with one 115 kV distribution sub,
Westwood Il. The LeSauk and Westwood | distribution substations experience low voltage
problems for the loss of the West St. Cloud 115/69 kV transformer outage in the short term.
These substations will have better voltage profile when they are converted to the 115 kV system,
which is found in a very close proximity to these substations. These conversions will relieve, but
not solve the West St. Cloud transformer loading issues. It is recommended that the 47 MVA
transformer at the West St. Cloud 115/69 kV substation be replaced with an 84 MVA
transformer in the 2011 timeframe. The transmission system will further be improved when the
preferred project from the Douglas County-Paynesville-Wakefield-West St. Cloud area study
(Tracking Number 2003-WC-N8) is in-service in the area.

Distributed generation is not a desirable option as the 115 kV line where the distribution
substations will be tapped is located in a very close proximity to these distribution substations.
This makes the sub conversion option far less expensive than the distributed generation option.

Schedule. GRE, Stearns Electric Association, and Xcel Energy are coordinating their efforts to
convert the LeSauk distribution substation to 115 kV during fall 2009. The Westwood |
substation conversion and the West St Cloud 115/69 kV, 84 MVA transformer installations are
tentatively scheduled for 2011.
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6.4.7 Big Stone Il Interconnection
Tracking Number. 2005-WC-N1

Utilities. Missouri River Energy Services, Montana-Dakota Utilities, Heartland Consumers
Power District, and Central Minnesota Municipal Power Agency

Inadequacy. A new coal-fired generator is being proposed at the existing Big Stone site in
northeastern South Dakota. Interconnection studies performed within MISO have determined
that new transmission will be required to allow for interconnection of this project.

A map of the area is shown following this section.

Alternatives. During the MISO interconnection study, two base 230 kV alternatives were
evaluated. These were:

Big Stone — Johnson Jct. — Morris 230 kV line with a Big Stone — Canby — Granite Falls
230 kV line.

Big Stone — Willmar 230 kV line with a Big S tone — Canby — Granite Falls 230 kV line.

MISO interconnection studies have determined that the two base alternatives had similar system
performance with the new Big Stone generator added to the system.

Selected Alternative. The project participants have chosen to pursue the Morris and Granite
Falls transmission combination over the Willmar and Granite Falls combination for several
reasons, including cost, less new transmission corridor, and better coordination with CapX 2020.
This alternative involves two new transmission lines: (1) a 230 kV line from the existing Big
Stone Substation in South Dakota to the Morris Substation in Minnesota, and (2) a line from a
new Big Stone Substation to the Canby Substation to the Granite Falls Substation. The line to
Morris will replace an existing 115 kV line from Ortonville to Johnson Jct. to Morris and will be
constructed in the existing 115 kV line corridor. The line section from Big Stone to Canby will
be constructed utilizing a new corridor. The line section from Canby to Granite Falls will
replace an existing 115 kV line and will utilize the existing right-of-way.

The Big Stone 11 transmission plan has been coordinated with other regional transmission efforts
by planning to construct the line section from Big Stone to Canby to the new Hazel Creek
Substation (approximately 12 miles south of Granite Falls) to 345 kV standards but operated at
230 kV until the proposed CapX SW Minnesota to Twin Cities 345 kV (Brooking —Hampton)
line is constructed. The line section from the Hazel Creek substation to Granite Falls will be
constructed for and operated at 230 kV. Depending on the timing of these two projects (Big
Stone Il and CapX Brookings), it is possible that the Granite Falls line could be operated at 345
kV immediately if the Hazel Creek Substation is available through the CapX Brookings project.

Schedule. The Public Utilities Commission issued a Certificate of Need and Route Permits for
the Minnesota portion of the two new transmission lines, one from the Big Stone Plant to Morris,
Minnesota, and one from the plant to Granite Falls, Minnesota, on March 17, 2009. On
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September 11,2009, Otter Tail Power Company, which had been a joint applicant in the project,
advised the Public Utilities Commission that it was withdrawing from participation in the
project. The remaining four utilities are in discussions with potential additional partners in the
project and have informed the Commission that they will advise the Commission of their
progress by the end of November 2009.

PUC Docket Numbers. CN-05-619 (Certificate of Need)
TL-05-1275 (Route Permit)
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6.4.8 CapX 2020 Projects

Tracking Numbers. 2005-CX-1 (Fargo —Twin Cities 345 kV)
2005-CX-2 (Brookings — Southeast Twin Cities 345 kV)
2005-CX-3 (LaCrosse — Southeast Twin Cities 345 kV)
2005-NW-N2 (Bemidji-Grand Rapids 230 kV)

CapX 2020 Utilities. CapX 2020 is a joint initiative of 11 transmission-owning utilities in
Minnesota and the surrounding region to expand the electric transmission grid to ensure
continued reliable service. The CapX 2020 current roster consists of eleven utilities: Central
Minnesota Municipal Power Agency, Dairyland Power Cooperative, Great River Energy,
Minnesota Power, Minnkota Power Cooperative, Missouri River Energy Services, Otter Tail
Power Company, Rochester Public Utilities, Southern Minnesota Municipal Power Agency,
Wisconsin Public Power, Inc., and Xcel Energy.

More information about CapX 2020 is available in the 2005 and 2007 Biennial Reports and on
the webpage maintained by the utilities: http://www.capx2020.com

CapX 2020 Transmission Projects. The CapX 2020 utilities have identified three 345 kV
transmission lines and one 230 kV line as part of the Group | projects. The four lines are:

. Twin Cities — Fargo. This is an approximately 250-mile long, 345 kV project
between Monticello, St. Cloud, Alexandria, and Fargo, North Dakota.

. Twin Cities — Brookings County. This is an approximately 200-mile, 345 kV
project between the southeast comer of the Twin Cities and Brookings County, South
Dakota, as well as a 345 kV segment from Marshall to the Granite Falls area.

. Twin Cities — LaCrosse. This is an approximately 150-mile, 345 kV project
between the southeast corner of the Twin Cities, Rochester, and LaCrosse, Wisconsin.
This project also includes two 161 kV transmission lines from a new North Rochester
Substation into Rochester.

. Bemidji-Grand Rapids. This is an approximately 68 mile long line from the 230
kV Wilton Substation located just west of Bemidji, Minnesota (jointly owned by Otter
Tail Power and Minnkota Power) to Minnesota Power’s 230 kV Boswell Substation in
Cohasset, Minnesota, northwest of Grand Rapids, Minnesota. The Bemidji-Grand Rapids
230 kV project is reported under its own Tracking Number (2005-NW-N2).

Projects in West Central Zone. The Fargo to Monticello 345 kV line and the Brookings to
southeast Twin Cities 345 kV line are located in the West Central Zone.

Status. On May 22, 2009, the Public Utilities Commission issued a Certificate of Need for the
three 345 kV CapX 2020 transmission lines. The CapX 2020 utilities applied for a route permit
for the Brookings County to Hampton line in December 2008. The utilities have elected to apply
for permits for the Fargo — Twin Cities line in two segments, a Monticello to St. Cloud segment,
and a St. Cloud to Fargo segment. An application for a route permit for the Monticello to St.
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Cloud segment was submitted to the PUC in April 2009, and an application for the St. Cloud to
Fargo segment was submitted in October 2009. A permit for the LaCrosse to Twin Cities line
will be applied for by the end of 2009. On July 14, 2009, the Commission issued a Certificate of
Need for the Bemidji to Grand Rapids line. A route permit for the Bemidji to Grand Rapids line
was applied for in 2008 and a decision is expected in mid-2010.

Upsizing. During the Certificate of Need proceeding for the CapX 2020 345 KV lines, the Public
Utilities Commission found that the proposed (primarily single circuit) facilities were not
optimized for potential future needs. The Commission concluded that the CapX 2020 utilities
should consider potential longer-term needs and not just those in the near-term for which the
lines were initially proposed. As a result, the Commission, in its Order granting Certificates of
Need for the lines, ordered that all segments of the three CapX 2020 345 kV lines be “upsized”
i.e., constructed to double-circuit capability. The lone exception to this conclusion was a
segment of the Twin Cities — Brookings 345 kV line that was initially proposed by the utilities to
be double-circuited; this segment remained unchanged.

Constructing the facilities to be capable of carrying a second 345 kV circuit will help minimize
future transmission corridors and optimize the use of the transmission system. At the same time,
not constructing the second circuit initially will allow the utilities to defer some portion of the
incremental cost until the capability provided by the second circuit could be used. By deferring
some of the capital expenditures for the second circuit, the CapX 2020 utilities are able to more
closely match investment with future growth. However, deferring construction also increases the
overall cost of the facilities as it will require multiple deployments of crews and potentially
additional materials.

The CapX 2020 utilities have begun to analyze the costs and timing of deploying the second
circuit. This analysis has included consideration of whether it may be more cost-effective to
construct the second circuit at the time of initial construction. Relevant factors in this analysis
include but are not limited to:

. The material and labor cost of various transmission line designs depending on how many
davit arms are hung during initial construction and the corresponding steel and concrete
requirements;

. The material and labor cost of stringing the second circuit at the time of initial
construction;

. The material and labor cost of stringing the second circuit at some later date (including
mobilization of new line crews);

. The cost of additional damage to crops and wetland mitigation;

. The loss benefit created by reducing the overall impedance of the system when the
second circuit is strung (including the avoided cost of replacement generation);

. The cost of generation curtailment during any line outages necessary to string the second
circuit;

. The cost of capital for each of the projects; and

. The expected escalation or inflation rates for these costs.
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Once this analysis is completed, a recommendation will be made regarding whether it is best for
the second circuit to be strung during initial construction or at some later date. At that point,
necessary regulatory approvals will be sought.

Schedule. The Brookings line is scheduled to be in-service in the Second Quarter 2013. The St.
Cloud to Monticello line is scheduled to be in-service in Fourth Quarter 2011, and the Fargo to
St. Cloud segment in Third Quarter 2015, although the St. Cloud - Alexandria segment will be in
service in 2nd or 3rd Quarter 2013. The Twin Cities to LaCrosse 345 kV line and two 161 kV
lines in the Rochester area are scheduled to go into service over the 2012-2015 timeframe. The
Bemidji to Grand Rapids line is scheduled to be in-service by the end of 2011.

PUC Docket Numbers. CN-06-1115 (Certificate of Need for Three 345 kV Transmission Lines)
TL-08-1474 (Brookings County to Hampton Route Permit)
TL-09-246 (Monticello to St. Cloud Route Permit)
TL-09-1056 (Fargo to St. Cloud Route Permit)
CN-07-1222 (Bemidji to Grand Rapids Certificate of Need)
TL-07-1327 (Bemidji to Grand Rapids Route Permit)
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6.4.9 Morris 230/115 kV Transformer
Tracking Number. 2007-WC-N2
Utility. Western Area Power Administration

Inadequacy. Interconnection studies being performed for Big Stone Il have identified an
overload of the Morris 230/115 kV transformer when the proposed transmission lines are in
operation (Big Stone — Johnson Jct. — Morris 230 kV with Big Stone — Canby — Granite Falls
built at 345 kV and initially operated at 230 kV). This transformer is owned by Western Area
Power Administration.

A map of the area is shown on the following page.

Alternatives. To address the overload of the existing 230/115 kV transformer at Morris, it is
possible that either a larger transformer be installed to replace the existing 100 MVA unit or a
second 230/115 kV transformer be installed in parallel with the existing transformer.

Analysis. This transformer is currently rated at 100 MVVA. The pre-contingent (system intact)
loading on this transformer has been shown to exceed 100 MVA once Big Stone 11 is in service.
Contingency analysis performed as part of the Big Stone Il interconnection study has shown that
flows across this transformer can reach up to approximately 170 MVA. Western has completed
facilities studies for the Big Stone Il project recommending that the existing 100 MVA, 230/115
kV transformer be replaced with a new 336 MVA, 230/115 kV transformer as part of the Big
Stone 11 project (assuming Alternative 1 is implemented). It is not reasonable to install a second
230/115 kV transformer in parallel with the existing transformer at Morris since it would be a
much more costly option. A new transformer would be needed and the existing transformer
would need to be replaced given that the existing transformer wouldn’t be large enough to
accommodate the expected post-contingent flow upon outage of the new transformer.

Schedule. The transformer upgrade will be necessary prior to the in-service date of the Big
Stone Il project. The Western Area Power Administration is responsible for replacing the
transformer through coordination with the Big Stone Il project (Tracking Number 2005-WC-
N1).
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6.4.10 Morris— Grant County 115 kV Line
Tracking Number. 2007-WC-N3
Utilities. Otter Tail Power Company and Missouri River Energy Services

Inadequacy. The Morris — Grant County 115 kV line has been shown as an impacted facility
during the Big Stone Il delivery studies and upgrades will be required in order to provide firm
transmission service for the Big Stone Il project.

A map of the area is shown on the following page.

Alternatives. In order to increase the capacity of this existing transmission line, it is possible to
either reconductor the existing line (replace conductor and use existing structures) or rebuild the
existing line (replace conductor and the existing structures).

Analysis. Missouri River Energy Services (MRES) and Otter Tail Power Company (OTP)
jointly own the Morris — Grant County 115 kV line. The line is approximately 27 miles in length
and has a present summer continuous line rating of 96 MVA, which is thermally limited by its
266 ACSR conductor.

Contingency analysis performed as part of the Big Stone Il delivery studies demonstrated that a
minimum summer rating of 156 MVA and a winter rating of 175 MVA will be necessary to
deliver the Big Stone Il generation to the respective participants during seasonal peak conditions.

This line was originally constructed in 1952 of western red cedar poles and H-frame
construction. Although this particular line has a history of very reliable service, the age and
physical condition of the poles alone eliminate the possibility of replacing only the line’s
conductor (i.e. reconductoring). Therefore, significant upgrade of this facility is needed and a
complete facility rebuild is the most practical alternative to achieving the required capacity
increase. Although detailed engineering has not been completed yet for the rebuild, a conductor
size of 795 ACSR provides the required capacity with a reasonable amount of additional capacity
margin for future load growth.

Schedule. The line upgrade will be necessary prior to the in-service date of the Big Stone Il
project. A Certificate of Need is not required to reconstruct the line since it is proposed to
remain at 115 kV operation. A Route Permit may be required, depending on whether any
changes in the route or the capacity of the conductor are required. This project will have to be
undertaken when construction of the Big Stone lines commences (Tracking Number 2005-WC-
N1).
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6.4.11 West Central Minnesota Generation Outlet
Tracking Number. 2007-WC-N4
Utilities. Various Minnesota Utilities

Inadequacy. Generation outlet studies focused on moving wind energy from the Buffalo Ridge
area to the Twin Cities load center have identified the Granite Falls to Blue Lake 230 kV line as
the next most limiting facility in the region. Upon installation of the Twin Cities — Brookings
County 345 KV line, it will be necessary to pursue a project that will alleviate the congestion the
Granite Falls — Blue Lake line causes on the transmission grid.

A map showing the route of the existing 230 kV line between Granite Falls and Blue Lake is
shown on the following page.

Alternatives. Additional transmission in the area is required. One possibility is a rebuild of the
existing line so it can transport more power. It may also be possible to build other new
transmission lines to eliminate the overload condition.

Analysis. The Corridor Study, described in Section 8.6.1 of this Report, found that rebuilding
the existing 230 kV line to a double-circuit 345 kV, often referred to as the Corridor Upgrade,
was the preferred option.

Schedule. A rebuild of the existing 230 kV line between Granite Falls and Blue Lake will occur
after the Brookings to Twin Cities 345 kV line is energized, probably in the 2019 timeframe.
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6.4.12 Osakis — Sauk Centre
Tracking Number. 2009-WC-N1
Utilities. Xcel Energy

Inadequacy. In the summer of 2012, outage of the Black Oak — Grove 69 kV line will result in
low voltage at the Sauk Centre Substation, a municipal substation served by an Xcel Energy 69
kV line.

A map showing the existing 69 kV line between West Union and Black Oak is shown on the
following page.

Alternatives. This situation can be helped (but not entirely resolved) by the solution to the
Douglas County — Paynesville — Wakefield — West St. Cloud inadequacy (Tracking Number
2003-WC-N8). The two most logical alternatives to address this specific issue are either
capacitors or a rebuild of some of the 69 kV line. The line between West Union and Sauk Centre
is approximately 9 miles of older conductor that causes a large voltage drop along the line;
replacing that conductor resolves the problem. Further, if the line was not rebuilt as part of this
project, it would be rebuilt due to age and condition within the next several years. Installing
capacitors at Sauk Centre would not resolve the age of the line and would be duplicative. New
capacitors were installed within the last ten years at nearby Black Oak Substation and the critical
contingency for this inadequacy merely separates Sauk Centre from that capacitance.

Distributed generation is not an adequate alternative to this project due to the age of the
transmission line in question; even if distributed generation was installed, the transmission line
would have to be rebuilt in the near future due to its age.

Analysis.  This inadequacy was identified in Xcel Energy’s 2008 NERC Compliance
Assessment.

Schedule. This project will be in service prior to the need date of summer 2012. If the line is
rebuilt at 69 kV capacity, review by the Public Utilities Commission will not be required.
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6.4.13 Douglas County Area
Tracking Number. 2009-WC-N2
Utilities. Xcel Energy

Inadequacy. The Douglas County 115/69 kV transformer is the main source for the 69 kV lines
between Paynesville and Douglas County. The loss of this transformer will result in severe low
voltages in the area.

A map showing the affected area around Douglas County Substation is shown on the following
page.

Alternatives. The possible alternatives are additional capacitors, a second transformer at the
substation, or distributed generation.

Analysis.  This inadequacy was identified in Xcel Energy’s 2008 NERC Compliance
Assessment. The extent of the low voltages that result from this contingency render capacitors
ineffective at resolving the inadequacy. The most effective solution is adding a second 70 MVA
115/69 kV transformer at Douglas County Substation.

Distributed generation is not believed to be an adequate solution to this problem due to its cost,
the extent of the low voltage problem, and the need for that generation to be online at all times in
advance of the critical contingency.

Schedule. Due to the size of the need in this area, this project is being pursued to be in service

prior to the summer of 2010. Review by the Public Utilities Commission will not be required if
a second transformer is installed.
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6.4.14 Maynard - Kerkhoven
Tracking Number. 2009-WC-N3
Utilities. Xcel Energy

Inadequacy. The existing Maynard — Kerkhoven Tap 115 KV line contains approximately 14
miles of low-capacity conductor that overloads during outage of the Granite Falls — Willmar 230
kV line.

A map showing the area between Granite Falls and Kerkhoven Substations is shown on the
following page.

Alternatives. Two alternatives have been considered. One alternative is to rebuild the line to a
higher capacity. The other is some kind of distributed generation in the area.

Analysis.  This inadequacy was identified in Xcel Energy’s 2009 NERC Compliance
Assessment. The conductor that overloads as a result of this contingency is an older conductor
and is the most limiting conductor on the entire 115 kV line. The most effective option is to
rebuild the low-capacity conductor to a higher capacity.

Distributed generation is not believed to be an adequate solution to this problem because
increased generation development in southwest Minnesota is a chief contributing factor to the
increased flow on this transmission line. The capacity of this line needs to be upgraded in order
to enable additional generation to interconnect to the transmission system.

Schedule. Due to the size of the need in this area, this project is being pursued to be in service
prior to summer 2019. Since the project is a line rebuild without any change in voltage, a
Certificate of Need will not be required, and if there is no change in the right-of-way, no Route
Permit will be required either.
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6.4.15 Sartell Distribution Substation

Tracking Number: 2009-WC-N4
Utility: Great River Energy

Inadequacy: Load has continued to grow in the Sartell Area, and additional resources are
necessary. The distribution transformer at LeSauk and the feeder that serves the Sartell area will
be overloaded in the short term due to load growth in the area. Most of the load growth is
coming from increased residential and commercial demand.

A map of the Sartell area is shown on the following page.

Alternatives: The alternatives for this area include rebuilding/reconductoring of overloaded
equipment and establishing a new distribution substation.  Stearns Electric Association
recommended that the best value alternative for serving growing loads in the area is to establish a
new distribution substation. This new Sartell distribution substation will be established on a
radial 2.5 mile 115 kV line that will tap the 0.5 mile 115 kV line between LeSauk Tap and
LeSauk distribution sub.

Analysis: As described in this Biennial Report under the West St. Cloud area section (Tracking
Number 2003-WC-N9), GRE, Stearns Electric Association and Xcel Energy are planning to
covert the LeSauk distribution substation to 115 kV in late 2009. Conversion of LeSauk will
require construction of under % mile of 115 kV line tapping the West St. Cloud to Fisher Hills
115 kV line.

Schedule: Stearns Electric Association plans to energize the Sartell distribution substation in the
2010 timeframe.
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6.4.16 Wakefield —Paynesville—Maple Lake Area

Tracking Number. 2009-WC-N5
Utility. Great River Energy

Inadequacies: The Wakefield — Paynesville — Maple Lake area includes a 34.5 kV and 69 kV
transmission system that serves the area from the Wakefield and Dickinson 115/69 kV sources and
Paynesville 115/34.5 kV source.

Studies including GRE’s latest long range plan show that this area will experience low voltage
problems around Watkins and transmission line loading issues on the Maple Lake to Watkins 69
kV system. The area between Wakefield and Watkins experiences low voltage problems for the
loss of the Wakefield 115/69 kV transformer or the Wakefield Fairhaven Tap 69 kV line. These
outages also cause the Maple Lake to Annandale 69 kV line to overload in the short term. The
Maple Lake to Watkins 69 kV system is also known to have reliability problems due to age.

A map of this area is shown following the discussion.

Alternatives: Four alternatives were considered to address the low voltage and line overload
problems in this area. The following are the alternatives:

1) Establish a 115/69 kV, 70 MV A source at Watkins

2) Construct a new 69 kV line from Paynesville to Watkins

3) Rebuild the Maple Lake to Watkins 69 kV line with 477 ACSR conductor
4) Distributed Generation

Analysis: All three alternatives were evaluated and were found to alleviate the low voltage and
line loading issues in the area. Alternative 1 establishes a 115/69 kV source at Watkins, tapping
the Wakefield to Big Swan 115 kV line. While this source addresses the low voltage problems
in the Watkins area, it will not address the low voltage problems in the Kingston area that will
arise in the long term for the loss of the Watkins to Kingston Tap 69 kV line.

Alternative 2, construction a new 69 kV line from Paynesville to Watkins, introduces the
Paynesville source to the Watkins area and provides opportunities for 34.5 kV radial distribution
substations, such as the Meeker Electric Cooperative (MEC) Paynesville Substation and Xcel
Energy’s Eden Valley Substation, to be upgraded to 69 kV when an upgrade is required. Similar
to Alternative 1, this alternative doesn’t address the long term voltage problems in the Kingston
area that will be caused by the loss of the Watkins to Kingston Tap 69 kV line.

The Maple Lake to Watkins 69 kV system is old, has high impedance conductors, and has had

reliability concerns. The high impedance conductors on this line cause a considerable voltage
drop along the line. Alternative 3 includes rebuilding this line with a 477 ACSR conductor in
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multiple phases with Phase | being the rebuild of the Maple Lake to Annandale 69 kV line
portion. Unlike the other two alternatives, this option improves the reliability of the Maple Lake
to Watkins 69 kV line and provides a better voltage profile for the Kingston area during the loss
of the Watkins to Kingston Tap 69 kV line. This option, however, doesn’t address the long term
reactive power needs of the Watkins area. Thus, as these options have different benefits to the
area, a combination of the above alternatives is preferred to address the transmission deficiencies
of the area.

Distributed generation is not a desirable option in this area since the existing 69 kV system from
Maple Lake to Watkins is aging and has reliability concerns. This line needs to be rebuilt to
improve reliability and voltage of the 69 kV system regardless.

Schedule: Xcel Energy plans to reconductor the Maple Lake to Watkins line starting in 2010.
The work will occur in different phases. Phase 1 of this project rebuilds the Maple Lake to
Annandale 69 kV line. Reconductoring of the rest of the line from Annandale to Watkins will be
carried on based on budget availability and need for voltage improvement in the area. GRE will
start building a new 69 kV line from Paynesville to Meeker Electric Cooperative’s new 69 kV
distribution substation called Rice Lake. The existing 34.5 kV Paynesville distribution
substation will be moved about 1 mile north in the 2012 timeframe and will be called Rice Lake
distribution substation. This substation will serve all loads that are currently served from the
Paynesville 34.5 kV substation. GRE anticipates that the rest of the 69 kV line from Rice Lake
to Watkins will be constructed in the 2020 timeframe. According to GRE’s latest long range
plan, the Watkins 115/69 kV source will be required in the area in the 2030 timeframe. Re-study
of the long term 69 kV constructions, including need for the Watkins 115/69 source, may be
needed depending on changes in the load growth of the area.
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6.4.17 Elk River-Becker Area

Tracking Number: 2009-WC-N6
Utility: Great River Energy

Inadequacy. This area is served by the Elk River 230/69 kV source and the Liberty 115/69 kV
source. Load growth is causing loading concerns on the 69 kV system between the Elk River
and Liberty substations and on the Elk River and Liberty transformers. This transmission system
serves the Highway 10 corridor between Elk River, Big Lake, and Becker and has the potential
to experience significant growth.

Transformer loading issues can be eased by the addition of a second Liberty 115/69 kV
transformer. GRE had planned for this transformer addition when the Liberty substation was
constructed and this will be pursued as an option when the remaining Liberty transformer
capacity diminishes. However, area loads will eventually grow to the point that a loss of one
transformer bank at Elk River or Liberty will cause the second bank at either location to exceed
safe operating limits.

A map of the area is shown following the discussion.

Alternatives. GRE is focusing on reconductoring and temperature upgrades of existing lines to
address near-term 69 kV line loading issues. Otherwise, two options have been considered as
future solutions.

Alternative 1: New EIk River Area 345/115 kV source and Elk River-Waco-Liberty 115-
69 kV double circuit line.

Alternative 2: New Foley 230/69 kV source and various Elk River-Liberty 69 kV line
rebuilds.

Analysis. Alternative 1 would be attractive from the standpoint that a double circuit 115/69 kV
line would provide more capacity to a narrow transmission corridor than either a single circuit
115 or 69 kV line could offer. Furthermore, the Waco breaker station was designed to accept a
115/69 kV transformation and such a transformer would offload the EIk River 230/69 kV
transformers. An EIk River Area 345/115 kV source would also offer a termination point for a
115 kV line going east towards the Crooked Lake substation (See Twin Cities Zone Tracking
Number 2003-TC-N12).

Alternative 2 would require much less up-front investment and would provide sectionalizing
capability to a part of the GRE 69 kV system with a lot of line exposure. The Foley source
would also provide backup to the Benton County 230/69 kV transformer. It is unknown,
however, if Alternative 2 would totally eliminate the need for a 115 kV solution in the area as the
source is somewhat distant from the load pocket along Hwy. 10.
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Schedule. GRE is still evaluating options for this area. Depending on load growth, a new
Liberty 115/69 kV transformer could be needed as soon as 2013. The need for either Alternative
1 or Alternative 2 is not expected to occur until at least 2017-2018. GRE will carefully monitor
the area load growth to see when a solution needs to be implemented.
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6.4.18 Brooten — Lowry area

Tracking Number. 2009-WC-N7
Utilities. Xcel Energy

Inadequacy: This study area has a relatively low load growth, and is served by very low
capacity lines with high impedance. The loss of the Douglas Co source towards Lowry would
result in low voltages along the 69 kV line from Brooten to Lowery to Westport. The age of the
lines in this area is also identified as a source of poor reliability of service in this region.

The completion of the Grove Lake switching station and conversion of the Benson — Gilchrist
41.6 kV line to 69 kV help in improving the voltages, but these are not adequate to improve the
voltages at Lowery loads north of Lowery.

Alternatives: Two alternatives have been investigated — reconductoring the line to the Grove
Lake switching station and distributed generation.

Analysis. Analysis indicates that re-conductoring the line from the Grove Lake switching station
to Lowery will result in reducing the impedance sufficiently to improve the voltages in the area.
Recondutoring the line will also replace the aging lines in the study area thereby improving the
reliability.

Distributed generation is not believed to be an adequate solution to this problem due to its cost,
the extent of the low voltage problem, and the need for that generation to be online at all times in
advance of the critical contingency.

Schedule: This project is expected to be inservice between 2011 and 2012
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