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6.2 Northwest Zone

Section 6.2: Northwest Zone

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

Northwest Zone

Projected In-Service Section
Tracking Number Description Year Need Driver No.
2003-NW-N2 Northern Valley Area 2011 Loading issues on Hensel 6.2.2
and Moranville transformers
and expanded area under
contingency conditions
2003-NW-N3 Otter Tail County Area 2011 Summer peak loading issues 6.2.3
on transformers and 41.6 kV
system
2005-NW-N2 Bemidji — Grand Rapids Mid-2012 Low voltage issues in the 6.2.4
230 kV Line Bemidji area
2005-CX-1 CapX 2020 Projects 2013-2015 Voltage stability and other 6.2.5
Bemidji — Grand Rapids 230 kV Reliability Concerns in the
and Fargo — Alexandria — St. Red River Valley and West
Cloud -Monticello 345 kV Central Minnesota;
Renewable Energy Support
2007-NW-N2 Cass Lake Area 2009 and 2012 Low voltage and 115/69 kV 6.2.6
Transformer Loading Issues
in the Cass Lake area
2007-NW-N3 Load Expansions in Northwestern 2010/2011/2012 Enbridge Energy Load 6.2.7
Minnesota Increases
2007-NW-N4 New 115 kV Source to Fergus 2010 Load Growth Related 6.2.8
Falls 12.5 kV System Voltage Issues on
Distribution System
2009-NW-N1 Fergus Falls Area 2014 Load Growth Related 6.2.9
Loading and Voltage Issues
on Transmission System
2009-NW-N2 Frazee — Perham — Rush Lake 2012 Load Growth Related 6.2.10
Area Voltage Issues
2009-NW-N3 Brandon — Miltona — Parkers 2010 - 2013 Load Growth Related 6.2.11
Prairie Area Loading and Voltage Issues
2009-NW-N4 Bemidji Area 69 kV Deficiencies 2010 Increasing Load 6.2.12
2009-NW-N5 Bemidji — Wilton 2010 Maple River Wind Projects | 6.2.13
115kV Line
2009-NW-N6 Sheyenne — Audubon 2013/2014 Maple River Wind Projects 6.2.14
230 kV Line
2009-NW-N7 Cass Lake — Nary — Bemidiji 2012 Bemidji — Grand Rapids 6.2.15
115kV Line 230 kV Line
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Some inadequacies in the Northwest Zone that were identified in the 2007 Biennial Report were
alleviated through the construction and completion of specific projects over the last two years.
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 information about these projects and inadequacies can be found in the 2007 Report. Also,
additional information is available by contacting the designated person for the utility that was

responsible for constructing the project.

Tracking
Number Utility Description PUC Docket Date Completed
2003-NW-N4 | Otter Tail Power Company, | Red River Valley and | CN-06-1115 Combined with
Minnkota Power Cooperative West Central TL-09-246 Tracking Numbers
Minnesota Power Minnesota Area TL-09-1056 2005-CX-1
Great River Energy CN-07-1222 2005-NW-N2
Missouri River Energy TL-07-1327
Services
Xcel Energy
2007-NW-N1 Great River Energy Tamarac Substation None 2009
Addition of 115 kV
Circuit Breaker and
20 MVAr Capacitor
Bank
2007-NW-N5 | Minnkota Power Cooperative Helga Substation None 2008
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6.2.2 Northern Valley Area
Tracking Number. 2003-NW-N2
Utility. Otter Tail Power Company and Minnkota Power Cooperative

Inadequacy. The Northern Valley Area consists of the northernmost part of the Northwest
Planning Zone as well as a portion of northeastern North Dakota, and includes the communities
of Donaldson, Karlstad, Viking, Thief River Falls, Plummer, Crookston, and Oslo in Minnesota
and Warsaw, Hensel, and Langdon in North Dakota. Otter Tail Power and Minnkota Power
Cooperative serve the majority of the customers in this region.

Historical customer demand data indicates that loads in this area have grown substantially over
the past several years. Due to the increased load, concerns of high facility loadings and low
voltage levels have arisen. This area is winter peaking and thus the transmission system has the
highest loadings and lowest voltages during the winter months. The situation is exacerbated
when contingencies occur.

A map of the area is shown following the discussion.

Alternatives. As described in the 2007 Report, several alternatives, both short-term and long-
term, have been identified. Short-term alternatives include (1) installation of capacitor banks, (2)
reconductoring existing lines, and (3) employing alternative switching procedures.

Long-term alternatives include (1) upgrading existing 41.6 kV lines to 115 kV, and (2) adding a
new 230 KV source into the 115 kV system around the Warsaw/Minto (North Dakota) area.
Since the loading and voltage concerns within the area are so widespread, a combination of these
alternatives is likely necessary to address the situation.

Analysis. Facility additions completed in late 2007 and early 2008 have relieved some concerns
in this region, specifically in extreme northwestern Minnesota. As part of the Langdon Wind
Project, an existing 35-mile 41.6 kV line was upgraded to 115 kV between Hensel, North
Dakota, and Langdon, North Dakota, to allow for an increase in transmission capacity for
generation outlet. Although the construction of this line was driven by the Langdon Wind
Project in 2007, it is likely that this same 115 kV line would have been needed in the future to
address the load serving deficiencies identified in this region. Studies completed for the
Langdon Wind Project have identified that the load serving ability of the transmission system in
this area is greatly enhanced by the addition of the Langdon — Hensel 115 kV line.

The addition of a second 115/69/41.6 kV transformer at the Hensel Substation was also
completed in late 2007 by Minnkota Power Cooperative. The addition of this second
transformer was not part of the transmission plan for the Langdon Wind Project, but was
constructed in the same timeframe given the delivery date of the new transformer and the
availability of crews in the Hensel area during construction of the Langdon — Hensel 115 kV
line. This new 92 MVA transformer alleviates the overloads identified on the existing 56 MVA
115/69/41.6 kV transformer at the Hensel Substation during critical contingencies.
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Given these recent facility additions in northeastern North Dakota, there has been some
additional load serving ability created for the transmission system in the Northern Valley region.
At the current time, there are still two studies underway (and nearing completion) for addressing
other load serving concerns in a larger geographic area within the northern valley. The Ramsey
Transformer Study was initiated following the completion of the Langdon Wind Project to
address overload concerns on the existing 84 MVA, 230/115 kV transformer at the Ramsey
Substation near Devils Lake, North Dakota. The recommendation of the Ramsey Transformer
Study is to increase the capacity of the existing 84 MVA, 230/115 kV transformer by replacing it
with a 140 MVA or 187 MVA transformer. Along with this transformer replacement (expected
in the 2011 timeframe), capacitor banks are recommended at Hensel to increase voltages at the
Hensel Substation for an outage of the Hensel — Drayton 115 kV line.

The previously identified system deficiencies on the eastern portion of the northern valley
(within Minnesota) have been rolled into the Enbridge Transmission Study. Further information
about the Enbridge Transmission Study can be found under tracking number 2007-NW-N3.

Distributed generation is not believed to be an adequate solution to this system deficiency due to
the extent of the system deficiency (wide-spread voltage and loading concerns), and the need for
that generation to be online at times in advance of the critical contingency. Furthermore, some
of the transmission enhancements in this area seem to be driven by generation in the area
already, an indication that minimal transmission capacity is available for additional generation
on the system in this area.

Schedule. As mentioned previously, specific study efforts to address the system deficiencies in
the Northern Valley Area have been rolled into other completed and on-going studies for this
region; namely the Langdon Wind Powered Generation Facility System Impact Study, the
Ramsey Transformer Study, and the Enbridge Transmission Study. Facility additions to address
load serving concerns in this region were completed in late 2007 and early 2008 with additional
system enhancements expected in 2010 (Hensel capacitor bank) and 2011 (Ramsey 230/115 kV
transformer replacement). Additional system enhancements to address the reliability concerns in
the Northern Valley Area are expected to be installed within existing substations and will not
require prior review by the Public Utilities Commission.
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6.2.3 Otter Tail County Area
Tracking Number. 2003-NW-N3
Utility. Otter Tail Power Company and Great River Energy

Inadequacy. Past study efforts have shown that the transmission system in Otter Tail County
falls below acceptable operating limits during summer peak contingency conditions. It has been
shown that several contingencies within the area cause transformer loading violations, line-
loading violations, and under-voltage violations.

A number of facility additions have been completed and are planned to address the various
deficiencies identified on the transmission system within Otter Tail County. Some of the facility
additions that have been completed to date include: (1) the installation of capacitor banks
between Fergus Falls and Henning (2004); (2) protective relay upgrades at the Pelican Rapids
and Hoot Lake Substations (2005); and (3) construction of a new 2.5-mile, 115 kV line
(currently operated at 41.6 kV) to the Pelican Rapids Turkey Plant (2005).

These various smaller scale facility additions are expected to maintain acceptable voltage levels
and line loadings in the area until such time that larger scale facility additions can be completed
in the future.

A map of the area is shown following the discussion.

Analysis. Given that the transmission system within Otter Tail County is rather extensive and
covers a large geographic area, the discussion of specific deficiencies and their corresponding
alternatives has been separated into two different areas (the Henning — Hoot Lake Area and the
Tamarac — Pelican Rapids Area).

Henning - Hoot Lake (Fergus Falls) Area

Description of Area. This area is located in the southernmost part of the Northwest
Transmission Planning Zone. Loads in this area are primarily served by a 230/41.6 kV source
from Henning and 115/41.6 kV source from Hoot Lake.

Studies have shown that facility additions completed in the last five years are not sufficient to
keep the voltages and loadings on the transmission system within the required limits beyond the
2011 timeframe. The most critical contingencies that cause system deficiencies are the Henning
230/41.6 kV transformer, the Henning to Henning Tap two mile long 41.6 kV line, the Hoot
Lake 115/41.6 kV transformer, and the Hoot Lake to Aurdal 41.6 kV line. The loss of the
Henning 230/41.6 kV transformer or the Henning to Henning Tap 41.6 kV line causes an
overload on the Hoot Lake 115/41.6 kV transformer and the Hoot Lake to Aurdal 41.6 kV line.
Similarly, the loss of the Hoot Lake 115/41.6 kV transformer or the Hoot Lake to Aurdal 41.6
kV line causes loading violations on the Henning 230/41.6 kV transformer.

Alternatives. Two alternatives were developed to address the near-term and long-term
transmission needs of the Henning — Hoot Lake area.
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Alternative 1: New Silver Lake 230/41.6 kV Substation

This alternative involves rebuilding a 0.5-mile portion of the Hoot Lake to Aurdal, 5.9 mile, 41.6
kV line, establishing a new 230/41.6 kV source at Silver Lake and reconfiguring the normally
open locations on the 41.6 kV transmission system between Hoot Lake and Henning. The Hoot
Lake to Aurdal 41.6 kV line consists of 0.5 mile of 3/0 ALUM (Aluminum) and 5.4 miles of 266
ACSR (Aluminum Conductor, Steel Reinforced) conductors. This alternative recommends
rebuilding the 3/0 ALUM portion of the line with 266 ACSR conductor to lower the line
impedance and create more line capacity. The new Silver Lake source will boost the voltage in
the area and unload the 41.6 kV transmission lines including the Hoot Lake and Henning
transformers.

Alternative 2: Hoot Lake — Inman 115 kV line

This alternative involves building 40 miles of new 115 kV transmission line from Hoot Lake to
Inman in the 2010 timeframe and converting multiple 41.6 kV substations, such as the Battle
Lake and Underwood 41.6 kV distribution substations, to 115 kV. Relatively large loads in the
area are found on relatively long radial lines at either sides of the Hoot Lake to Henning 41.6 kV
line. This alternative involves significant transmission costs since several 41.6 kV substations
would need to be converted to 115 kV. This alternative recommends converting one substation
from the 41.6 kV system to the new 115 kV system every two or three years.

Comparison of Alternatives. Present worth analysis was performed on the alternatives mentioned
above. Line losses for the area were evaluated with Alternative 1 being the benchmark for loss savings.
The MW loss savings for Alternative 2 are as follows:

Alternative 2011 Summer 2021 Summer
2 0.5 MW -0.2 MW

The cumulative investment, present worth, and present worth with loss savings are summarized in the
following table.

Alternative Cumulative Present Worth Present Worth with
Investment Loss Savings
1 $2,979,000 $5,868,0000 NA
2 $23,423,000 $45,949,000 $46,112,000

Alternative 1 is the least cost plan which involves the minimum cumulative investment. In
addition to being the more expensive plan, Alternative 2 would be difficult to implement in the
required timeframe. Therefore, Alternative 1 is the recommended plan for this area.

Capacitor bank installations for voltage support were not considered as an alternative in this area
because the substations in this area are already saturated with capacitor banks. If additional
capacitor banks were to be installed in this area, it would be costly since additional capacitor
banks would need to be installed in small increments to avoid unacceptable voltage transients
from capacitor bank switching.
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Distributed generation is not a desirable option to address the long-term transmission
deficiencies of the area. The Hoot Lake to Henning area is a relatively large area. When
considering the extent of the Hoot Lake and Henning transformer overloads, or the low voltage
problems of the area, it is likely that several small generators would have to be installed at
multiple locations throughout the transmission system in the area. The investment in a
distributed generation alternative seems to exceed the investment of the preferred option that is
necessary for the transmission enhancements needed. Therefore, the distributed generation
option is not a practical idea for this large area of concern.

Schedule. Great River Energy anticipates establishing the Silver Lake substation in the 2011
timeframe. The new substation site will be directly adjacent to the existing 230 kV transmission
line and will therefore not require additional 230 kV line construction. As such, it is not believed
that the Public Utilities Commission will need to review the project.

Tamarac -Pelican Rapids Area

Description. The Tamarac - Pelican Rapids Area is served by four 115/41.6 kV transformers:
two 12.5 MVA transformers at the Tamarac Substation and two at the Pelican Rapids Substation
(one rated at 12.5 MVA and the other rated at 10 MVA).

This area has acceptable voltage profiles during single line contingencies up to the 2022
timeframe. In the 2022 timeframe, the Barnesville area will experience low voltage problems for
the loss of the Tamarac 115/41.6 kV transformers. However, contingency analyses in the area
have also shown that the loss of the Tamarac 115/41.6 kV transformers will overload the Pelican
Rapids 115/41.6 kV transformers in the near future. The long-term transmission deficiencies of
the area include the Tamarac 115/41.6 kV transformer overload for loss of Pelican Rapids
115/41.6 kV transformers.

Alternatives. Two alternatives were developed to address the near-term and long-term
transmission deficiencies of the area.

Alternative 1: Replace Pelican Rapids 115/41.6 kV transformers

This alternative involves replacing the existing Pelican Rapids 10 MVA and 12.5 MVA 115/41.6
kV transformers with two 25 MVA transformers in the 2012 timeframe. The existing
transformers at Pelican Rapids are overloaded during system intact conditions in the 2013
timeframe. The new Pelican Rapids transformers are recommended to have load tap changers
(LTC) for voltage support needs in the 2022 timeframe.

Alternative 2: 115 kV Load Conversions

This alternative involves converting loads from the 41.6 kV system to the nearest 115 kV
transmission system to relieve loading on the Tamarac and Pelican Rapids transformers. The
Pelican Rapids Turkey Plant is one of the largest loads in the area, and converting it to 115 kV
unloads the Pelican Rapids transformers and strengthens the voltage in the area. This alternative
also recommends converting the Erhard 41.6 kV load to 115 kV in the 2014 timeframe. This
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will further relieve the loading on the Pelican Rapids transformers during contingency
conditions. Converting Erhard from 41.6 kV service to 115 kV service requires building about
1.5 miles of new 115 kV line.

Comparison of Alternatives. Present worth analysis was performed for each alternative with
Alternative 1 being the benchmark for loss savings. Line losses for the area were evaluated with
Alternative 1 being the benchmark for loss savings. The MW loss savings for Alternative 2 are
as follows:

Alternative | 2011 Summer | 2021 Summer
2 0.1 -0.3

The cumulative investment, present worth, and present worth with loss savings are summarized
in the following table.

Alternative Cumulative Present Worth Present Worth with
Investment Loss Savings
1 $2,300,000 $5,316,000 NA
2 $2,723,000 $5,088,000 $5,260,000

Alternative 2 is the least cost plan which involves the lowest present worth value over the time
period analyzed. The line to the Turkey Plant load in Alternative 2 is already constructed to 115
kV standards and was not accounted for in the cost analysis shown above, further making
Alternative 2 more attractive from an economic point of view. As Alternative 2 were
constructed, future load conversions could be required if loads continue to grow as they have
historically to ensure acceptable loading levels on the Pelican Rapids transformers. Alternative 2
is the recommended alternative that will address the long-term transmission needs of the area.

Distributed generation is not a preferred alternative for this area. As mentioned previously, the
tap line to the Pelican Rapids Turkey Plant load is already built and ready for 115 kV operation.
Thus, the substation upgrade to 115 kV is a much more economic option than a distributed
generation alternative to fix the transformer loading issues in the area.

Schedule. Otter Tail Power Company is planning to convert the Pelican Rapids Turkey Plant
load to 115 KV in the near future. Given that the 115 kV line is currently constructed and being
operated at 41.6 kV, the remaining work to convert this line to 115 kV will need to occur at the
existing Pelican Rapids Substation and the new 115 kV tap point along the Pelican Rapids —
Tamarac 115 kV line. Since conversion of the line to 115 kV operation will be limited to
substation work near Pelican Rapids, no prior review by the Public Utilities Commission will be
required.
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6.2.4 Bemidji — Grand Rapids 230 kV Line
Tracking Number. 2005-NW-N2

Utility. Otter Tail Power Company, Minnesota Power, Minnkota Power Cooperative, Great River
Energy, and Xcel Energy

Inadequacy. Projected peak demand over the next 10-15 years in the Red River Valley is
projected to be significantly greater than what the current transmission system can handle. With
respect to the Bemidji area, the peak load by the winter of 2011/2012 is projected to be about
282 MW, which is 60 MW greater than the system’s maximum load-serving capability today.

Analyses of the Bemidji area transmission system as well as the larger regional system have
concluded that there is a need to address two critical issues, (1) improve the voltage stability of
the transmission system in the Bemidji area to meet both current and future load demands,
(2) improve the reliability of the entire Red River Valley transmission system to meet anticipated
long term load demands.

A map of the area is shown following the discussion.

Alternatives. As a result of the Red River Valley/Northwest Minnesota Load-Serving
Transmission Study (TIPS Update), the utilities have elected to construct a new 230 kV line
between the Clay Boswell generating facility near Grand Rapids and the Wilton Substation near
Bemidji, with a 230/115 kV tap proposed near Cass Lake, Minnesota. The preferred route for
the new line results in a distance of approximately 70 miles. In addition, a new 345 kV line from
Fargo to Monticello is also being pursued as a result of the TIPS Update study.

Upon completion of the 2006 TIPS Update, the utilities initiated additional transmission studies,
namely the Analysis of Transmission Alternatives to the Boswell — Wilton 230 kV Line Addition,
to determine if an equally effective transmission alternative was available for the Bemidji area.
This study considered the following four options:

Winger — Wilton 230 kV line #2;

Badoura — Wilton 230 kV line;

Bemidji — Grand Rapids 230 kV line; and

Reconductor the two 115 kV lines into the Bemidji area.

Awnh e

Analysis. Analyses of various aspects of these four possible transmission options to improve the
area’s load-serving capability consistently pointed to the Bemidji-Grand Rapids Line as the
optimal choice. The Bemidji-Grand Rapids Line exhibited the highest amount of load serving
capability based on the voltage stability and thermal limits both pre- and post-contingency. The
line also far outweighs the other transmission options in terms of increased loss savings and a
lower total cost of ownership basis.

The addition of the proposed Bemidji-Grand Rapids Line has been shown to address three
critical issues: (i) improving the voltage stability of the transmission system in the Bemidji area
to meet both its current and future load demands; (ii) increasing the reliability of the entire Red
River Valley transmission system to meet the anticipated long-term demand for electrical power;
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and (iii) facilitating the development of new generation resources in the region, including
specifically wind energy generation.

Schedule. The Bemidji-Grand Rapids 230 kV Line requires both a Certificate of Need and a
Route Permit from the Public Utilities Commission. The utilities submitted an Application for a
Certificate of Need for the Project on March 17, 2008, and for a Route Permit on June 4, 2008.
On July 14, 2009, the Public Utilities Commission issued a Certificate of Need for the Project.

The Minnesota Office of Energy Security (OES) is currently in the process of evaluating the
routes proposed for the 230 kV transmission line. The OES established an Advisory Task Force
to provide guidance on which routes should be evaluated and what impacts should be considered
in the Environmental Impact Statement (EIS). The OES also held public informational meetings
to obtain comments on what should be considered in the EIS. On March 31, 2009, the OES
issued its Scoping Decision on the EIS and is currently in the process of preparing a Draft EIS.

The OES anticipates release of a Draft EIS in early January 2010. The utilities anticipate that the
OES will hold public informational meetings on the Draft EIS in the project area at the end of
January 2010, with the comment period on the Draft EIS closing in early February 2010.
Contested case evidentiary hearings on the Project are expected to occur in mid-February after
the close of the DEIS comment period. The utilities anticipate a decision on the route permit in
June 2010. Survey and right-of-way acquisition would start soon after a Route Permit is issued.
The utilities anticipate that the project would be completed and placed in service during
December 2011.

PUC Docket Number. CN-07-1222 (Certificate of Need)
TL-07-1327 (Route Permit)
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6.2.5 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 La Crosse, 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 Northwest Zone. The Fargo to Monticello 345 kV line and the Bemidji to Grand
Rapids 230 kV line cross the Northwest 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.

52



Transmission Projects Report 2009

Section 6.2: Northwest Zone

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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6.2.6 Cass Lake Area
Tracking Number. 2007-NW-N2
Utility. Otter Tail Power Company and Minnkota Power Cooperative

Inadequacy. Contingency analysis performed for 2006 and 2011 winter peak conditions during
the Bemidji, Minnesota Area Electric Transmission Study: Evaluation of Near-Term
Transmission Needs in the Bemidji/Wilton Area have identified low voltages on the 115 kV and
69 kV systems in the Cass Lake area. These voltage issues are caused primarily by outages of
the 230 kV line from the Winger Substation to the Wilton Substation or a combination of this
230 kV line with another 115 kV line in the Bemidji area. Outage of the Winger — Wilton 230
kV line disconnects the Bemidji/Wilton/Cass Lake area from the primary 230 kV source that
supports the area.

Due to the inadequate margin in the existing Bemidji/Cass Lake transmission system,
maintenance outages are frequently denied due to high loads because of the possibility of
violating reliability criteria in the event there is a contingency during a maintenance outage.
Further reinforcement of the transmission system within the Cass Lake area is needed to allow
for more operating flexibility in this area.

In addition to outage of the 230 kV line into the Bemidji/Wilton area, the Cass Lake area is also
prone to loading concerns on the 115/69/41.6 kV transformer at the Cass Lake Substation. The
existing 115/69 kV substation at Cass Lake has a 19 MVA transformer that can be overloaded at
peak load times. For this reason, Otter Tail Power has had to re-sectionalize the 69 kV system in
the Cass Lake area during peak load times to rely on additional support from the Bemidji 115 kV
source.

A map of the area is shown following the discussion.

Alternatives. To address these identified load-serving issues in the Cass Lake area, both short-
term and long-term solutions have been developed. The short-term alternatives include: (1) the
installation of two 15 MVAR capacitor banks at the Cass Lake 115 kV substations; and/or (2) the
installation of Under Voltage Load Shedding protection. Long-term options include: (1) adding
a new 230/115 kV substation along the planned Bemidji — Grand Rapids 230 kV line near Cass
Lake; or (2) adding a second 115 kV line between Wilton and Cass Lake.

Analysis. Bemidji Area Electric Transmission System Study: Evaluation of the Near-Term
Transmission Needs in the Bemidji/Wilton Area was completed in 2007. This study included the
following objectives: (1) perform a more detailed evaluation of reactive power requirements in
the Bemidji/Wilton area, (2) develop and evaluate options for providing additional voltage
support, and (3) evaluate the feasibility and applicability of Under-Voltage Load Shedding
(UVLS). This study was aimed at determining efficient methods to improve the load-serving
capability of the existing transmission system until additional transmission (the Bemidji — Grand
Rapids 230 kV line) is developed to support the Bemidji load center.
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As a result of this study and the identification of severe voltage and loading concerns in the
Bemidji / Cass Lake area, especially during N-2 conditions, Otter Tail Power Company and
Minnkota Power Cooperative have installed Under Voltage Load Shedding (UVLS) at both the
Bemidji Substation (by MPC) and the Cass Lake Substation (by OTP) as a reliability measure to
arrest a wide spread voltage collapse situation if one were to arise from an extreme outage
condition during a peak load time. Furthermore, Otter Tail Power is in the process of installing
two 15 MVAR capacitor banks on the 115 kV system at Cass Lake. These capacitor banks will
be placed in-service before the end of 2009 and will allow for adequate voltages on the
transmission system between Bemidji and Badoura in the event that the Bemidji — Wilton 115
KV line is out of service. These capacitor banks will have the ability to provide more margin on
the system prior to the initiation of the UVLS protection at the Bemidji and Cass Lake
Substations.

Given the routing efforts currently underway for the Bemidji — Grand Rapids 230 kV project
within Minnesota, the preferred long-term solution for the Cass Lake area is the addition of a
new 230/115 kV substation along the new Bemidji — Grand Rapids 230 kV line near Cass Lake.
This solution would: (1) improve reliability in the Cass lake area by reducing the amount of
exposure currently associated with an 11-mile radial 115 kV line; (2) reduce the transmission
expansion required in the future in light of increased load forecasts by Enbridge Energy; and (3)
provide more operating flexibility for scheduled maintenance outages. In addition, establishing a
new 230/115 kV substation near Cass Lake along the Bemidji — Grand Rapids 230 kV line would
eliminate the need for permitting another 115 kV line between Wilton and Cass Lake in what is
expected to be the same timeframe as the expected schedule of the Bemidji — Grand Rapids 230
KV line (2011).

Immediate load serving concerns on the Cass Lake area 69 kV system are also being addressed
by Otter Tail Power’s replacement of the existing 19 MVA, 115/69 kV transformer at Cass Lake
with a 40 MVA transformer. This will allow more load to be served out of the Cass Lake
substation for contingencies that disconnect the Wilton 115/69 kV or Bemidji 115/69 kV
deliveries from loads in the Bemidji/Cass Lake area.

Schedule. Short-term solutions for the Cass Lake area (UVLS) were completed in late 2008,
with additional short-term solutions being finalized in 2009 (capacitor banks and transformer
replacement). The long-term solution of a 230/115 kV substation near Cass Lake in the 2011
timeframe is being pursued through the Bemidji — Grand Rapids 230 kV transmission line
project (Tracking Number 2005-NW-N2).
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6.2.7 Load Expansions in Northwestern Minnesota
Tracking Number. 2007-NW-N3
Utility. Otter Tail Power Company and Minnkota Power Cooperative

Inadequacy. OTP has been informed that Enbridge Energy, LLC would like to increase its
demand at its pumping stations in the northwestern Minnesota region. This expected increase in
load will place an additional burden on the existing transmission system during peak load times
of the year. Based on the load forecasts received from Enbridge Energy, it is anticipated that the
existing 115 KV system will experience substantial load increases in the 2011/2012 timeframe.

Alternatives. Several different transmission alternatives were developed as part of an Enbridge
Transmission Study currently underway within OTP to assess the ability of the transmission
system to serve the anticipated load increase. These include:

e a new Oslo 230/115 kV substation developed near Oslo where the existing 230
kV line from Drayton to Prairie is closest to the existing 115 kV system,

e anew Winger — Thief River Falls 230 kV line,
e anew Winger — Clearbrook — Thief River Falls 230 kV line, or
e acapacitor bank / system rebuild alternative.

Given the geographic overlap of the region encompassed by this deficiency (2007-NW-N3) and
that of the Northern Valley area (2003-NW-N2), the alternatives and/or proposed projects
identified for this system deficiency are the same as those identified for the Northern Valley area.
Therefore, it is possible that the recommended alternative from the Enbridge Transmission Study
currently underway within OTP for this system deficiency, could replace the need for additional
transmission improvements identified for the Northern Valley area.

Analysis. Since the 2007 Biennial Report was submitted, Otter Tail Power Company has
performed transmission studies (i.e. the Enbridge Transmission Study) with an updated load
forecast from Enbridge Energy, LLC. It appears that winter peak conditions with high Manitoba
imports are the most limiting condition for the transmission system in this area. Transmission
studies have indicated that capacitor banks at the Halma, Plummer, and Clearbrook Substations
are necessary in order to maintain sufficient voltage with the expected load increase.
Transmission studies performed by Otter Tail Power Company plan to be shared with
neighboring transmission owners during November of 2009. In early 2010, it is anticipated that
a joint transmission plan between Minnkota Power Cooperative and Otter Tail Power will be
developed to determine the exact details (size and location) of the capacitor banks necessary to
support the forecasted load increase by Enbridge Energy.

The capacitor bank option to support voltages on the transmission system in northwestern
Minnesota is the least cost transmission alternative and delays the need for a much higher cost
transmission build-out. However, one drawback of the capacitor bank option is that is places
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additional loading on the existing transmission system. One such facility that experiences higher
loading is the Winger 230/115 kV transformer. Substation improvements such as the
replacement of the Winger 230/115 kV transformer are still a lower cost alternative for the
capacitor bank alternative as compared to any other transmission alternative included within the
Enbridge Transmission Study. Based on the results of the current study, the Winger 230/115 kV
transformer may need to be replaced as soon as 2013 depending on how the load in the region
develops (not only at Enbridge pumping stations but across the northwestern Minnesota region).

Distributed generation is not a feasible alternative for addressing this system deficiency due to
the relative ease in implementing the preferred transmission alternative. Capacitor banks and
transformer replacements are relatively inexpensive enhancements to the transmission system
that are primarily limited to construction activity within substations. The widespread area of
concern encompassed by this system deficiency would require the addition of several distribution
generation sites in order to adequately address the concerns identified through the Enbridge
Transmission Study. For this reason, the distributed generation alternative has been rejected.

Schedule. Otter Tail Power and Minnkota Power Cooperative will be discussing how to proceed
but it is likely that capacitor banks will be installed within the appropriate substations in the 2010
to 2012 timeframe depending on the outcome of the discussions and the exact timing in which
Enbridge Energy’s load will increase. Since capacitor bank installations and transformer
replacements are limited to substation improvements, it is not expected that the Public Utilities
Commission will need to review the project.
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6.2.8 New 115 kV Source to Fergus Falls 12.5 kV System
Tracking Number. 2007-NW-N4
Utility. Otter Tail Power Company

Inadequacy. The load currently served by the Fergus Falls 12.5 kV distribution system is
growing to a level in which the existing 115 kV delivery points are struggling to back-up one
another during an outage. The local distribution system around Fergus Falls is currently served
from two 115 KV sources; one at the Hoot Lake Substation and one at the Edgetown Substation.
During contingencies that involve loss of one of the 115 kV sources, system voltages on the 12.5
kV system drop below acceptable levels.

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

Alternatives. Two alternatives have been evaluated to strengthen the distribution system in
Fergus Falls. One alternative involves the rebuild of an existing 12.5 kV line to 115 kV
operation from the Hoot Lake substation to a distribution substation referred to as the “Buse”
Substation with a new 115/12.5 kV transformer at the Buse Substation. A second alternative
under consideration was to tap the Hoot Lake to Grant County 115 kV line approximately 1.5
miles south of the Hoot Lake Substation and construct a new 115 kV line to a new distribution
substation in Fergus Falls (referred to as the “South Cascade” Substation) where a new 115/12.5
kV transformer would be added to assist in serving the distribution system around Fergus Falls.

Analysis. An investigation into the two possible alternatives to address this load serving
deficiency has determined that while Alternative 1 (Hoot Lake — Buse 115 kV) utilizes existing
right-of-way, much of this existing line is constructed near the Otter Tail River in areas that are
heavily populated. This aspect led to the conclusion that construction would be very difficult in
highly congested areas. Although the second alternative will require the acquisition of a new
substation site and establishing a new 115 kV tap along the Hoot Lake — Grant County 115 kV
line, it was determined that this alternative would have more of a long-term benefit to the Fergus
Falls distribution system and be less intrusive to the highly populated areas affected by
Alternative 1.

Since this system deficiency is highly dependent on the load level in this local area, distributed
generation would need to be dispatchable or well correlated with the load level. Consequently,
intermittent resources such as wind generation would not likely be feasible stand-alone solutions.
Furthermore, more traditional gas-fired peaking units are not economic in this situation given
their poor reliability as compared to an equivalent transmission solution and their consumption
of expensive fuel.

Schedule. Otter Tail Power has acquired land for a new 115/12.5 kV substation along the Hoot
Lake — Grant County 115 kV line. The in-service date of the new facilities is expected to be in
mid-2010. This project is being permitted through the local process.
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6.2.9 Fergus Falls Area
Tracking Number. 2009-NW-N1
Utility. Great River Energy , Otter Tail Power Company, Missouri River Energy Services

Inadequacy. The 115 kV transmission system in the Fergus Falls area is primarily served from
the Fergus Falls 230/115 kV source and from the Audubon 230/115 kV source. The Fergus Falls
ethanol plant load and OTP’s Fergus Falls town load served from the Edgetown 115/12.5 kV
Substation are the largest loads in the area that are served on a 4.5 mile radial 115 kV line from
Hoot Lake.

The addition of a new ethanol plant near Fergus Falls has prompted GRE to install a 20 MVAR
capacitor bank at the Tamarac Substation in order to support voltages in the area. This capacitor
bank keeps the voltage in the area within acceptable limits up to the 2014 timeframe. Beyond
this timeframe, the Fergus Falls area will experience low voltage problems for the loss of the
Fergus Falls to Edgetown Tap 115 kV line. In addition, the loss of the Audubon 230/115/41.6
kV transformer causes a loading issue on the Fergus Falls to Edgetown Tap 115 kV line.

A map of the area is shown following the discussion.

Alternatives. A study, referred to as the Fergus Falls Area Transmission Study, is currently
underway at this time by Otter Tail Power Company. While this study is expected to evaluate
various transmission alternatives to address the transmission deficiencies in the area, the 2008
Long Range Plan published by Great River Energy has recommended one alternative to address
the concerns for this area. This alternative recommends construction of a one mile double circuit
115 kV line from the Fergus Falls 230/115 kV substation to a tap point 1.5 miles north of the
Edgetown Tap along the Edgetown Tap to Pelican Rapids 115 kV line.

Analysis. The proposed double circuit 115 kV line will sectionalize the 115 kV line and
significantly reduce the voltage drop across the long radial Edgetown Tap to Audubon 115 kV
line during the Edgetown Tap — Hoot Lake 115 kV line outage. In addition, this project creates a
mini 115 kV loop with the Fergus Falls — Hoot Lake — Edgetown Tap 115 kV line in the Fergus
Falls area. This 115 kV loop will provide alternative paths to serve the Edgetown and Fergus
Falls ethanol plant loads from the Fergus Falls 230/115 kV source during contingencies. This
project puts the Fergus Falls area within seven miles from the nearest Fergus Falls 230/115 kV
source during the loss of the Hoot Lake — Edgetown Tap 115 kV line, thus eliminating the 51
miles of exposure of the Fergus Falls area from the Audubon source that exists today when
losing the Hoot Lake — Edgetown Tap 115 kV line.

Distributed generation could be used to relieve loading from the transmission system in the area,
but it doesn’t help to sectionalize the 115 kV line from Fergus Falls to Audubon. The preferred
option, however, sectionalizes the transmission system and provides a redundant transmission
line to the Fergus Falls area, which increases the reliability of area. Distributed generation is not
a desirable option in comparison to the preferred alternative for this area.
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Capacitor bank installations were not considered as a long term solution to the area given that the
Fergus Falls to Edgetown Tap 115 kV line loading is a concern in this region and capacitor
banks offer very little relief to line loading concerns.

Schedule. It is recommended that the a new one mile double circuit line from the Fergus Falls
230/115 KV Substation to a new tap along the Edgetown Tap — Pelican Rapids 115 kV line be
constructed in the 2014 timeframe to keep the voltage in the Fergus Falls area within the required
limits as well as relieve loading concerns on the Hoot Lake — Edgetown Tap 115 kV line. Since
the proposed double circuit 115 kV line is only about one mile long, review by the Public
Utilities Commission will not be required. Otter Tail Power, in coordination with Great River
Energy and Missouri River Energy Services, is currently continuing to study the transmission
system in this area. The study will further evaluate the alternatives included in the 2008 Long
Range Plan published by Great River Energy to confirm that the proposed transmission
alternative is the most effective method of alleviating the transmission deficiencies in the area.
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6.2.10 Frazee — Perham — Rush Lake Area
Tracking Number. 2009-NW-N2
Utility. Great River Energy and Otter Tail Power Company

Inadequacy. Loads in the Frazee — Perham — Rush Lake Area are served by two 115/41.6 kV
substations (Frazee and Rush Lake) with normally open switches located on the 41.6 kV system
at Dent Tap and North Perham Junction. There are eight Great River Energy distribution
substations and three Otter Tail Power distribution substations in the area.

Studies performed through the 2008 Long Range Plan from Great River Energy have shown that
the long-term system intact voltage profile of the area is good. Contingency analyses, however,
show voltage violations in the area during certain conditions. The loss of the Frazee 115/41.6 kV
transformer or the Frazee to Perham 41.6 kV line causes low voltage problems at the Frazee,
Dora, Evergreen and Burlington Substations in the near future. These outages also overload the
Rush Lake to Otto 41.6 kV line, which is rated at 28.8 MVVA. This conductor along this line is
capable of a 43.2 MVA rating, but it is limited to a maximum rating of 28.8 MVA by a CT
(Current Transformer) and to 34.6 MVA by a RLL (Relay Load Limit); both of which are at the
Rush Lake Substation.

A map of the area is shown following the discussion.

Alternatives. Three alternatives have been considered to address the short-term and long-term
needs of the area. All alternatives for this area include adjusting the CT and RLL at the Rush
Lake Substation so the Rush Lake to Otto 41.6 kV line is not limited by other equipment in the
Rush Lake Substation.

Alternative 1: A second 115/41.6 kV, 43 MVA transformer at Frazee

This alternative recommends a second 115/41.6 kV, 43 MVA transformer at Frazee in the 2012
timeframe. This transformer eliminates the low voltage and line overload problems in the area
for the loss of the existing Frazee 115/41.6 kV transformer. As this area will also experience low
voltage problems in the 2015 timeframe for the loss of Frazee to Perham 41.6 kV line, this
alternative recommends rebuilding the high impedance 9.8 mile radial 41.6 kV line between
Dent Tap and Dent with 477 ACSS (Aluminum Conductor Steel Supported) conductor in the
2015 timeframe. The Dent Tap to Dent 41.6 kV line, currently composed of 2/0 ALUM
(aluminum) conductor, contributes to high losses and a large voltage drop.

Alternative 2: North Perham Jct 115/41.6 kV Source

This alternative recommends a new 115/41.6 kV substation at North Perham Junction in the
2012 timeframe. This alternative helps to sectionalize loads in the area to be served from three
substations: Frazee 115/41.6 kV Substation, North Perham 115/41.6 kV Substation and Rush
Lake 115/41.6 kV Substation. This alternative is capable of addressing the long term
transmission needs of the area while mitigating the near-term low voltage problems in the area.
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Alternative 3: 115 kV load conversions

This alternative recommends converting GRE’s Frazee, OTP’s Frazee and GRE’s Perham 41.6
kV distribution substations to 115 kV in the 2009, 2013 and 2020 timeframes, respectively. It
also recommends a new 115/41.6 kV substation at North Perham Jct. in the 2021 timeframe to
address the long-term transmission needs of the area.

Analysis. Present worth analysis was performed for all three alternatives under consideration in
this area. Loss analysis has shown that none of the alternatives discussed above had significant
loss savings over one another (~100 kW). Line losses for the area were evaluated with
Alternative 1 being the benchmark for loss savings. The MW loss savings for each alternative is
as follows:

Alternative | 2011 Summer 2021 Summer
2 0.0 0.1
3 0.0 -0.1

The present worth, cumulative investment and present worth with loss savings are summarized in
the following table.

Alternative Cumulative Present Worth Present Worth with
Investment Loss Savings
1 $6,680,000 $10,764,000 NA
2 $5,978,000 $10,421,000 $10,631,000
3 $12,499,000 $13,368,000 $13,987,000

Alternative 2 involves the minimum cumulative investment and is the least cost plan.

All three alternatives address the long-term transmission needs of the area. However, the
addition of a new 115/41.6 kV substation at North Perham Jct. in Alternative 2 allows for the
loads in the area to be served almost equally from the Rush Lake, Frazee and North Perham Jct
115/41.6 kV Substations. Since a new North Perham 115/41.6 kV Substation is somewhat
centrally located in the area of concern, it relieves high loadings on the 41.6 kV lines and
115/41.6 kV transformers in the area. In addition to being the least expensive plan, Alternative 2
IS better positioned to serve new loads within the area for a longer term timeframe. Therefore,
Alternative 2 is the recommended plan to address the long-term needs of the area.

A distributed generation alternative is not a recommended plan for this area as loads in this area
continue to grow. A distributed generation alternative would require the installation of
generation at multiple locations in the area and would need to be installed in such a manner as to
match the load growth of the area. Though distributed generation could be used to strengthen the
area, the recommended alternative is the preferred transmission alternative since it addresses the
deficiencies of the area for the long-term horizon.
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Schedule. It is recommended to construct a new North Perham Jct. 115/41.6 kV Substation in
the 2012 timeframe to avoid low voltage and high line loading problems in the area during
contingency conditions. Depending on the location of the new North Perham Jct. 115/41.6 kV
Substation, a new 115 kV transmission line could be required from the existing Frazee — Perham
115 kV line to the new substation. Any new 115 kV line is expected to be less than 10 miles in
length and accordingly, a Certificate of Need from the Public Utilities Commission will not be
required and a route permit can be sought from local governmental bodies.
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6.2.11 Brandon — Miltona — Parkers Prairie Area
Tracking Number. 2009-NW-N3
Utility. Great River Energy and Otter Tail Power Company

Inadequacy. The Brandon/Miltona/Parkers Prairie area is served by two 115/41.6 kV sources;
one from Miltona and another from Brandon. These sources serve the Miltona — Brandon 41.6
kV loop in the area including the GRE and OTP Parkers Prairie distribution substations. There
are a total 72 miles of 41.6 kV transmission lines in the area. There are four GRE and four OTP
distribution substations in the area.

The area experiences low voltage problems for the loss of the Miltona 115/41.6 kV transformer
in the near future. The loss of the Miltona transformer or Miltona to Miltona Tap 115 kV line
also causes an overload problem on the Brandon 115/41.6 kV transformer and the Brandon to
Garfield 41.6 kV line in the long-term. A large portion of the transmission system in this area is
constructed with small, high impedance conductors, which lead to high losses and large voltage
drops in the area. During the Miltona 115/41.6 kV transformer outage, loads in the area are
served from the Brandon 115/41.6 kV source on radial 41.6 kV lines. For this situation,
relatively large loads, such as those at the GRE Parkers Prairie 41.6/12.5 kV Substation and the
OTP Parkers Prairie 41.6/12.5 kV Substation, are located at the ends of the 41.6 kV transmission
lines in the area and due to this configuration, experience low voltage problems.

A map of the area is shown following the discussion.

Alternatives. The following two alternatives have been developed to address the long-term
transmission needs of the area:

Alternative 1: Substation Conversion to 115 kV, Line Rebuilding and Capacitor
Bank Installation

This alternative calls for converting the Parkers Prairie 41.6/12.5 kV distribution substations to
115/12.5 kV, reconductoring/rebuilding the Brandon to Garfield 41.6 kV high impedance line
and installing capacitor banks in the area. OTP’s Parkers Prairie 41.6/12.5 kV Substation is
located directly under the existing Miltona to EImo 115 kV line. Therefore, the conversion of
this 41.6/12.5 kV substation to 115/12.5 kV would require a minimal amount of cost.
Conversion of the GRE Parkers Prairie 41.6/12.5 kV Substation to 115/12.5 kV requires
constructing two miles of 115 kV line from the new tap along the existing Miltona to EImo 115
kV line to GRE’s Parkers Prairie Substation. The two substation conversions from 41.6/12.5 kV
to 115/12.5 kV could also be accomplished with GRE and OTP jointly establishing a larger
115/12.5 kV distribution substation near Parkers Prairie to serve both the GRE and OTP loads
out of the same substation. This would minimize investment in transmission equipment and
construction as compared to the conversion of each individual substation to the 115 kV system.
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Alternative 1 also recommends rebuilding the Brandon to Garfield 7.6 mile line with a larger
conductor in the 2020 timeframe and installing two 3 MVAR capacitor banks at Garfield and
Leaf Valley in the 2022 and 2027 timeframes, respectively.

Alternative 2: Addition of a second Miltona 115/41.6 kV Transformer, Miltona —
Miltona Tap 115 kV line, and 41.6 kV Line Rebuild

This alternative involves installing a second 115/41.6 kV transformer at Miltona, and
constructing a second 115 kV line between Miltona and Miltona Tap, about two miles long. The
critical contingencies in the area are the loss of the Miltona 115/41.6 kV transformer and the
Miltona to Miltona Tap 1.2 mile 115 kV line. Since the 115/41.6 kV transformer at Miltona is
connected to the networked transmission system through a 1.2 mile radial 115 kV line, this 115
kV line outage results in the same concerns as the 115/41.6 kV transformer outage. Installing a
second transformer at Miltona would eliminate problems due to the first transformer outage.
Similarly, construction of a new 115 kV, two mile long line from Miltona to Miltona Tap would
eliminate the voltage problems for the loss of the existing Miltona to Miltona Tap 1.2 mile 115
kV line. This line would have to be built on a different right of way to avoid common structure
outages. This alternative also recommends rebuilding the Brandon to Parkers Prairie 27.3 mile
high impedance 41.6 kV line with a larger conductor to reduce line losses and improve voltage
profiles in the area.

Analysis. A present worth analysis was performed in each option with Alternative 2 being the
benchmark for loss savings. The following table shows the MW loss savings.

Option 2011 Summer | 2021 Summer
1 0.0 0.11

The present worth, cumulative investment and present worth with loss savings are summarized in
the following table.

Alternative Cumulative Present Worth Present Worth with
Investment Loss Savings
1 $6,109,000 $7,487,000 $7,731,000
2 $10,098,000 $19,466,000 NA

Alternative 1 is the least cost plan which involves the least cumulative investment.

Both alternatives are capable of addressing the long—term transmission needs of the area. Large
loads such as those at Parkers Prairie and Leaf Valley are served on radial, high impedance 41.6
kV lines when the Miltona 115/41.6 kV transformer or Miltona to Miltona Tap 115 kV line is out
of service. This configuration results in low voltage problems in the Parkers Prairie area.
Converting the Parkers Prairie 41.6/12.5 kV Substations to 115/12.5 kV avoids low voltage
problems in the area. Therefore, Alternative 1 is the recommended and least cost plan for this
area.
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Distributed generation could be a solution to the near-term transmission deficiencies of the area
if there is sufficient transmission capacity to pick up loads that are served from the Parkers
Prairie distribution substations. It appears that the preferred option, a joint 115/12.5 kV
distribution substation, would alleviate loading concerns and improve voltages on the 41.6 kV
system at an expectedly lower transmission investment than a distributed generation option.
Therefore, the distributed generation option is not a preferred option for this area.

Schedule. It is recommended that a joint 115 KV distribution substation at Parkers Prairie be
constructed by 2013 to serve loads that are currently served from the existing (GRE and OTP)
41.6/12.5 kV Parkers Prairie distribution substations. The development of a new 115/12.5 kV
substation near Parkers Prairie should be relatively simple to implement given that the existing
Miltona — EImo 115 KV line is close to this area. Since it is likely that any new 115 kV line that
is constructed in order to connect the existing 115 kV transmission line to the new Parkers
Prairie 115/12.5 kV Substation will be less than ten miles in length, a Certificate of Need from
the Public Utilities Commission will not be required and any route permit can be issued by the
local governmental unit.

The timeline for the line rebuild and capacitor bank installation needs to be reviewed, although at

the moment these projects are tentatively scheduled to be in-service between the 2020 and 2027
timeframe.
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6.2.12 Bemidji Area 69 kV Deficiencies

Tracking Number. 2009-NW-N4
Utility. Minnkota Power Cooperative

Inadequacy. The increasing load in the Bemidji area that is served by Beltrami Electric
Cooperative's Bemidji Rural 69/12.5 kV Substation and Northern 69/12.5 kV Substation is
driving the need for increased load serving capability in the Bemidji area.

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

Alternatives. Two alternatives have been identified to address the load serving deficiency in this
area:

Alternative 1: Construct a new 115/12.5 kV distribution substation along the
existing Solway — Wilton 115 kV line near Scribner

Alternative 2. Increase the size of the 69/12.5 kV transformers at the Bemidji Rural
Substation and the Northern Substation as well as increase the
capacity of the distribution facilities out of each substation.

Analysis. The results of the analysis show that from both a cost and a reliability perspective,
constructing a new 115/12.5 kV distribution substation near Scribner along the existing Solway —
Wilton 115 KV line is the preferred alternative. The Scribner Substation is proposed to consist of
a 10 MVA, 115/12.5 kV transformer. The Scribner 115/12.5 kV Substation will be located
approximately three miles north and three miles west of the existing Wilton Substation and will
be served from a new 115 kV two-way switch installed along the existing Solway — Wilton 115
kV line.

Schedule. The projected in-service date of the new Scribner Substation is November 1, 2010.

The Public Utilities Commission is not required to review this project since it will be permitted
locally and doesn’t involve more than 10 miles of new 115 kV transmission line.
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6.2.13 Bemidji — Wilton 115 kV Line

Tracking Number. 2009-NW-N5
Utility. Otter Tail Power Company and Minnkota Power Cooperative

Inadequacy. The Maple River Wind Projects will result in approximately 360 MW of wind
generation being delivered to the Maple River Substation by the end of 2009. Two wind farms
being developed near Pillsbury, North Dakota, connect to the Maple River 230 kV Substation
near Fargo through an approximately 61-mile long 230 kV line.

Through the evaluation of this wind farm through the Maple River Wind Generation
Interconnection System Impact Study and the System Impact Study for Long-Term Firm
Transmission Service (A411), it has been shown that the addition of these wind farms are
expected to cause additional west to east flows on the transmission system within north-central
Minnesota. As a result of these increased flows, overloads on the transmission system may
occur, namely along the Bemidji — Wilton 115 kV line.

Otter Tail Power Company owns the Bemidji — Wilton 115 kV Line and the substation
equipment at Bemidji, and Minnkota Power Cooperative owns the substation equipment at
Wilton. If further review indicates terminal equipment at the Wilton Substation is also limiting
the capability of this line, this upgrade could be a joint project between Minnkota Power
Cooperative and Otter Tail Power Company.

A map of the area is shown following the discussion.

Alternatives. An investigation into this existing 115 kV transmission line by Otter Tail Power
Company has indicated that terminal equipment at the Bemidji Substation and possibly the
Wilton Substation are limiting the capability of this line to less than that capable of the existing
conductor. Since this line overload is caused by limiting substation equipment, there is no need
to consider alternatives given that the existing transmission line is adequate to handle the
expected increase in flows from the Maple River Wind Projects. This upgrade is the most cost
effective (and logical) alternative to achieving additional capacity along this line.

Analysis. The Maple River Wind Generation Interconnection System Impact Study performed by
Minnkota Power Cooperative and the System Impact Study for Long-Term Firm Transmission
Service (A411) performed by MISO have shown that an outage of the Sheyenne — Audubon 230
kV line or the Audubon — Hubbard 230 kV line causes an overload on the Bemidji — Wilton 115
kV Line. These contingencies cause the prevailing west to east flows through Minnesota to go
further north through Bemidji where they encounter this limiting line.

Schedule. Otter Tail Power Company has finalized a facility study, called Facility Study Report
Prepared for Midwest ISO MISO Project #7075 (A411), and submitted it to MISO in August of
2009. This report documents the results of an investigation into the equipment within the
Bemidji Substation as well as the Bemidji — Wilton 115 kV Line. It is expected that OTP will
replace the limiting substation equipment by the end of 2010. It is possible that MPC will need

74



Transmission Projects Report 2009

Section 6.2: Northwest Zone
to upgrade terminal equipment at the Wilton Substation in the same timeframe. Given that the

capacity of this line can be increased by upgrading equipment within existing substations at each
end of this line, no review of the project by the Public Utilities Commission is required.
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6.2.14 Sheyenne — Audubon 230 kV Line
Tracking Number. 2009-NW-N6
Utility. Xcel Energy and Otter Tail Power Company

Inadequacy. The Maple River Wind Generation Interconnection System Impact Study has
identified that the addition of the Maple River Wind Farms in North Dakota causes an overload
on the 44-mile long Sheyenne — Audubon 230 kV line. This 230 kV transmission line is jointly
owned by Xcel Energy (1.5 miles) and Otter Tail Power Company (42.5 miles).

A map of the area is shown following the discussion.

Alternatives. The Sheyenne — Audubon 230 kV line has been shown to overload as a result of
the Maple River Wind Projects during certain contingencies when there are 230 kV transmission
line outages near the Maple River Substation. A few alternatives to upgrade this existing
transmission line include:

e raising structures along this existing line to achieve a higher operating temperature along
this line and therefore increasing its capacity,

e reconductoring the existing transmission line (replace conductor on existing structures),

e rebuilding the existing transmission line (replace conductor and existing structures), or

e upgrading the line to a higher voltage.

Analysis. The Maple River Wind Generation Interconnection System Impact Study performed by
Minnkota Power Cooperative has identified that, with the addition of the Maple River Wind
Projects, the existing 230 kV transmission lines in the Fargo/Moorhead area become major outlet
paths for the wind generation. During an outage of the Maple River — Frontier 230 kV line or the
Frontier — Wahpeton 230 kV line, the wind generation flows east along the Maple River —
Sheyenne 230 kV line; which ultimately results in a large portion of the power flow continuing
east on the Sheyenne — Audubon 230 kV line. As a result, the Sheyenne — Audubon 230 kV line
must be upgraded in order to accommodate the expected flow from the addition of the Maple
River Wind Projects.

Xcel Energy has finalized a facilities study entitled Results of Interconnection Facilities Study
Following Attachment X Process for MISO F-075 (Maple River Substation and Sheyenne
Substation Line Upgrade to 336.5 MVA) related to their portion of this transmission line. Xcel
Energy has determined that substation equipment within the Sheyenne Substation will need to be
replaced as well as a few structure replacements along their portion of this transmission line in
order to achieve the required capacity.

Otter Tail Power Company is currently performing a facilities study for their portion of this

transmission line. Further investigation is needed to determine the preferred alternative in order
to increase the capacity of the existing transmission line.
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Schedule. The Maple River Wind Projects will result in approximately 360 MW of wind
generation being delivered to the Maple River Substation by the end of 2009. Upgrades to the
Sheyenne — Audubon 230 kV Line are not expected to be completed by this time; therefore, an
operating procedure has been established to govern operation of the Maple River Wind Farms
until the line can be upgraded. The need for a review of this project by the Public Utilities
Commission is not known at this time given that the facilities study for the Otter Tail portion of
this line is still underway. If extensive upgrades are required to this transmission line, it is
anticipated that construction of these upgrades may not be completed until the 2013/2014
timeframe.
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6.2.15 Cass Lake — Nary - Bemidji — 115 kV Line

Tracking Number. 2009-NW-N7
Utility. Otter Tail Power Company and Minnkota Power Cooperative

Inadequacy. When the new Bemidji — Grand Rapids 230 kV line is built with a new 230 kV
substation near Cass Lake, the possibility exists during the winter peak season with high
Manitoba imports that an outage of the new Wilton — Cass Lake 230 kV line would cause an
overload of the existing 115 kV transmission line between Cass Lake — Nary — Bemidji. The
Cass Lake — Nary 115 kV section appears to be limited by the conductor and the Nary — Bemidji
115 KV section appears to be limited by line switches and other related substation equipment
along the line.

A map of the area is shown following the discussion.

Alternatives. A couple of alternatives are currently under consideration for addressing this
inadequacy. These alternatives include:

e reconductoring the Cass Lake — Nary 115 kV line and replacing the limiting equipment
along the Nary — Bemidji 115 kV line;

e reconfiguring the existing 115 kV system in the Bemidji area to eliminate the possibility
of this overload; or

e configuring the new Bemidji — Grand Rapids line so that an outage between Cass Lake
and the Wilton substation does not cause problems on the underlying system.

Analysis. Transmission studies performed for the Bemidji — Grand Rapids 230 kV project have
identified a problem between Cass Lake and Bemidji in the event that a new 230/115 kV
substation is established near Cass Lake. The problem arises during winter peak conditions with
high power transfers into Manitoba when there is an outage of the new transmission line
proposed between Cass Lake and Wilton. This overload appears to be somewhat sensitive to the
condition of the Manitoba interface since summer peak or off-peak conditions (when Manitoba
was assumed to be exporting) did not identify this similar issue.

An investigation of the existing 115 kV transmission lines between Cass Lake and Bemidji has
shown that a line reconductor is likely required between Cass Lake and Nary while minimal
structure replacements or modifications (along with replacement of substation equipment) will
be needed along the Nary to Bemidji line. Reconfiguring the existing 115 kV system or
configuring the new Bemidji — Grand Rapids 230 kV line to eliminate these identified loading
concerns are not feasible long-term alternatives in this area given that it would not allow the new
Bemidji — Grand Rapids 230 kV line to be fully optimized (utilized) with the existing
transmission system.
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Schedule. The Bemidji — Grand Rapids 230 kV line project is expected to be in-service by
December 2011. A mitigation for this overload condition is expected in the 2012 timeframe.
Depending on the determination of a Cass Lake 230/115 kV Substation along the new Bemidji —
Grand Rapids 230 kV line, it is likely that the upgrade of the Cass Lake — Nary — Bemidji 115
kV line will be handled through the Minnesota routing process for the new Bemidji — Grand
Rapids 230 kV Line as an “associated facility” upgrade.
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