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Section 6.3: Northeast Zone

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

Northeast Zone

Projected
Tracking In-Service Section
Number Description Year Need Driver No.
2003-NE-N2 Cromwell-Wrenshall-Mahtowa-Floodwood- 2012-2014 Low voltage 6.3.2
Area
2003-NE-N3 Long Lake-Badoura-Pequot Lakes Area 2009-2010 Low voltage and line 6.3.3
overloads
2003-NE-N4 Central Lakes Area 2008-2009 Overloads 6.3.4
2003-NE-N5 Pierz-Genola Area 2011 Low voltage and line 6.3.5
overloads
2003-NE-N6 Taconite Harbor-Grand Marais Area 2015 Low Voltage 6.3.6
2003-NE-N9 Nashwauk Area 2009-2010 Low voltage and line 6.3.7
overloads
2005-NE-N2 Mesaba IGCC Generation Facility Generation 6.3.8
interconnection
2007-NE-N1 Duluth Area 230 kV 2012 Low voltage and line 6.3.9
overloads
2007-NE-N2 Essar Steel Project 2012 New 300 MW load 6.3.10
2007-NE-N3 Hubbard-Menahga Area 2010 Low Voltage 6.3.11
2007-NE-N5 Pokegama Area 2012 Transmission to serve new 6.3.12
distribution site
2007-NE-N6 Birch Lake — Onigum Area 2010 Low Voltage 6.3.13
2009-NE-N1 Nugget-Hoyt Lakes 2011 Reliability 6.3.14
2009-NE-N2 Deer River Tap 2012 Reliability 6.3.15
2009-NE-N3 115 kV Transmission Line #28 Reroute 2011 Line crosses mine 6.3.16
operation
2009-NE-N4 Brainerd Lakes-Remer-Deer River Area 2016 Low voltage 6.3.17
2009-NE-N5 Bigfork Area 2014 Low voltage, Reliability 6.3.18
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Projected
Tracking In-Service Section
Number Description Year Need Driver No.
2009-NE-N6 Staples-Motley-Long Prairie Area 2015 Low Voltage, 6.3.19
Transmission for New
Distribution
Interconnection
2009-NE-N7 Park Rapids Area Phase | — Low Voltage 6.3.20
2011 Transmission for New
Phase Il - Distribution
2020 Interconnection
2009-NE-N8 Barrows Area 2014 Transmission for New 6.3.21
Distribution
Interconnection
2009-NE-N9 Shell Lake Area 2015 Transmission for New 6.3.22
Distribution
Interconnection
2009-NE-N10 Aitkin Area 2014 Transmission for New 6.3.23
Distribution
Interconnection
2009-NE-N11 | Rush City-Cambridge-Princeton-Milaca Area 2020 Low Voltage 6.3.24
Other Zone Specific Issues 6.3.25
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6.3.1 Completed Projects

There are two Tracking Numbers that were reported in the 2007 Biennial Report in the Northeast
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.

In addition, two Tracking Numbers have been combined with other Tracking Numbers and have

been eliminated. Those are shown in the table below.

Tracking Date
Number Utility Description PUC Completed
Docket
2003-NE-N1 Minnesota Tower-Ely-Babbitt Area CN-05-867 October 21,
Power TL-06-1624 2009
Great River | Anew 115 kV line
Energy
2003-NE-N7 Great River Mille Lacs Area CN-06-367 2009
Energy TL-07-76
A new 115 kV line between
the Mud Lake substation
and the Wilson Lake
substation was placed into
service in January 2009.
2003-NE-N8 Great River Floodwood Area Combined with
Energy Tracking
Number
2003-NE-N2
2005-NE-N1 Great River Hubbard-Badoura Area Combined with
Energy Tracking
Number
2003-NE-N3
2007-NE-N4 Great River | Akeley-Cramer Lake Area Permitted January 2009
Energy A new 115 kV line between locally
MP’s Badoura-Akeley 115
KV line (138L) and Itasca-
Mantrap’s Shingobee
substation was placed into
service in January 2009.
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6.3.2 Cromwell-Wrenshall-Mahtowa-Floodwood Area
Tracking Number. 2003-NE-N2
Utility. Minnesota Power and Great River Energy

Inadequacy. The MP and GRE customers in the Cromwell-Wrenshall-Mahtowa areas are
supplied by a 90-mile 115 kV line running between 115 KV sources located at the Riverton
Substation near Brainerd and the Thomson Substation located south of Duluth. Due to the
distances between the two 115 kV sources and the total load served, the voltage in the Mahtowa
and Wrenshall areas is approaching unacceptable levels with a loss of the Thomson source. This
pending inadequacy was recognized in the 2007 MAPP 10 year reliability assessment.

The Floodwood Area consists of the load served between the Cromwell and Four Corners
115/69 kV sources. GRE serves loads in the Floodwood area via a 69 kV system between
Cromwell, Gowan, and Four Corners while MP serves load in the area via a 115 kV radial line
sourced from the Blackberry-Cloquet 115 kV line. GRE expects voltage issues for its loads by
the 2011 timeframe if either the Cromwell or the Four Corners 69 kV source is out of service.
Furthermore, industrial load in the Floodwood area is forecast to increase in the 2014-2015
timeframe. The existing MP radial 115 kV source to Floodwood is not expected to be adequate
to reliably serve this expected increase in electric demand.

Tracking Number 2003-NE-N8 (Floodwood Area) has been combined with this Tracking
Number and 2003-NE-N8 has been eliminated.

A map of the area is shown following the discussion.

Alternatives. MP and GRE are working together to address both the short term and long term
inadequacies in theses two areas.

Near term, the Gowan area is in need of a new source as this area has capacitors at almost every
substation served from this system. As recommended by the 2008 GRE Long Range Plan, a new
Savanna (Floodwood) 115/69 kV substation will be established in 2011 which will provide a
third source into the Gowan area system. This project will address the near term needs in the
Floodwood area.

Three alternatives have been identified to address the two area’s long term needs; (1) upgrade of
existing lower voltage lines, (2) construction of a new 115 kV line, and (3) distributed
generation. Studies to determine which alternative is the best long term solution are ongoing.
One alternative being considered is upgrading an existing GRE 69 kV line that runs between
Cromwell and Floodwood as a double circuit 115/69 kV line. This alternative would likely
address both the MP need in the Cromwell — Wrenshall — Mahtowa area and the MP and GRE
Floodwood area need. Other transmission alternatives include new transmission lines between
Cloquet and Mahtowa, Floodwood and Mahtowa or a Floodwood-Cloquet-Mahtowa line.

Analysis. A solution that solves both inadequacies (the Cromwell-Wrenshall-Mahtowa areas
and the Floodwood area) with one line would potentially have less environmental and social
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impacts, depending on where it is located, than two separate solutions. Making use of existing
corridors and double-circuiting where practical with existing lines would also reduce
environmental and social impacts.

Distributed generation has not been eliminated as an alternative; however, operational issues
associated with distributed generation and cost of fuel will likely result in a generation
alternative having both a reliability and economic disadvantage over a transmission solution. At
this time, it appears that a new 115 kV line would provide the best long term solution both
electrically and economically. However, no alternatives have been ruled out.

Schedule. GRE has placed an option on land for the Savanna Substation. Substation
engineering activities and right-of-way acquisition have started. The projected energization date
is Fall 2011.

Because of the desire to find a solution that addresses both problem areas, and because the long
term need is not critical at the moment, the schedule for a longer term solution has been extended
from what was predicted in the 2007 Report. The utilities will continue to monitor the situation
and evaluate options, but the present expectation is that a Certificate of Need application may be
filed as soon as 2010 or as late as 2012,
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6.3.3 Long Lake — Badoura — Pequot Lakes Area
Tracking Number. 2003-NE-N3
Utility. Minnesota Power and Great River Energy

Inadequacy. The problems are line overloading and voltage support in the area. These
inadequacies were discussed fully in the 2005 Minnesota Biennial Transmission Projects Report
in a separate certification document entitled Biennial Transmission Projects Report, Certification
of a High-Voltage Transmission Line, Badoura Project document.

This Tracking Number was combined with Tracking Number 2005-NE-N1 (Long Lake —
Badoura) in 2007 and Tracking Number 2005-NE-N1 has been eliminated.

A map of the area is shown on the following page.
Alternatives. The alternatives were examined in the certification document.

Analysis. The Commission issued its order on May 25, 2006, certifying that the Badoura Project
is needed and is a priority electric transmission project. In March 2007, GRE and MP submitted
a route permit application for the Badoura Project and the Commission issued a route permit for
the project in November 2007.

Schedule. Construction activities began in the fall of 2008. At this time it is anticipated that the
Badoura to Long Lake and Badoura to Pine River portions of the project will be placed in service
fourth quarter 2009. Construction on the Pequot Lakes to Pine River segment is expected to
begin during the first quarter of 2010 and be completed by the end of second quarter 2010 while
the Badoura to Birch Lake line is anticipated to be completed by fourth quarter 2010.

PUC Docket Numbers. CN-05-867 (Certificate of Need)
TL-07-76 (Route Permit)
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6.3.4 Central Lakes Area
Tracking Number. 2003-NE-N4
Utility. Minnesota Power and Great River Energy

Inadequacy. The Central Lakes area is the area around Brainerd and west to the Baxter area.
The need is due to an increasing demand for power causing a potential overload situation.

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

Alternatives. The utilities have elected to construct a 115 kV line from the Southdale Substation
to Minnesota Power’s Baxter-Dog Lake Tap 115 kV line (identified as 24 Line). A new 115 kV
Scearcyville breaker station would be constructed at the tap point. The new line would create a
looped 115 kV system with a third source being provided to the Brainerd substation from the
west.

Analysis. The Commission granted a route permit for the project on March 19, 2009. Right-of-
way and engineering activities are underway.

Schedule. Line construction is anticipated to begin Spring 2010 and expected to be energized by
early First Quarter 2011.

PUC Docket Number. TL-08-712 (Route Permit)
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6.3.5 Pierz-Genola Area
Tracking Number. 2003-NE-N5
Utility. Great River Energy

Inadequacy. The Pierz-Genola system consists of a 34.5 kV system that ties together the
115/34.5 kV sources between Blanchard and Little Falls. GRE first reported in 2003 that load
growth in the area had reached the point where the system may overload and voltage violations
may occur. Additionally, Crow Wing Power (CWP) added an additional distribution point near
the town of Buckman in 2009 that will add to system loading issues. Fortunately, the Platte
River 115/34.5 kV source provides an emergency backup supply for the Blanchard source and
has delayed the need for additional transmission investment in the area.

A map of the area is shown following the discussion.

Alternatives. The Platte River 115/34.5 kV source north of Rice was constructed in 2007 to
address contingent loading and voltage issues on this system. This is expected to provide a
short-term solution for the issues identified. Additional long-term solutions are required.

Potential long-term alternatives are:

(1) Conversion of the Crow Wing Power (CWP) Little Falls and Lastrup substations to
115 kV service.

(2) Generation in the Buckman area.

Analysis. Conversion of the Crow Wing Power Little Falls and Lastrup substations would
remove the two largest loads from the 34.5 kV system and greatly extend the life of the system,
while allowing for continued load growth of these Crow Wing Power substations. Since the
CWP Little Falls Substation is only 3-4 miles from the Minnesota Power Little Falls 115 kV
Substation and is the largest load on the 34.5 kV system, the CWP Little Falls Substation would
be the first substation to be converted. Extending a 115 kV line to the Lastrup Substation would
require, at a minimum, ten miles of transmission so deferring this conversion would be desirable.
Also, due to voltage support considerations on the 115 kV system near Little Falls, a new
230/115 kV source near Pierz/Lastrup may be required in the future. The CWP Lastrup and
Little Falls conversions would help to establish a 115 kV connection from this source to the MP
Little Falls Substation.

Generation in the Buckman area continues to be a possible solution because it would place a
voltage source in the middle of the system. However, it is uncertain whether generation would
be able to resolve the voltage drop on the transmission lines, leading to continued voltage
problems. Also, the generation would have to be on-line during transmission outages, which is
unlikely to occur due to the small size of the generation plant based on limited transmission
outlet capacity.
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Schedule. GRE has been monitoring the situation in this area for several years now and will
continue to do so. Installation of a new source north of the community of Rice in 2007 has
provided some short term relief, but it is anticipated that a solution will need to be in place in the
2012-2014 timeframe. Extending any transmission line between the CWP Little Falls and
Lastrup substations would exceed ten miles in length, so a Certificate of Need from the Public
Utilities Commission and a Route Permit would be required.
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6.3.6 Taconite Harbor-Grand Marais Area
Tracking Number. 2003-NE-N6

Utility. Great River Energy and Southern Minnesota Municipal Power Agency

Inadequacy. The concern here is system intact low voltage on a fifty mile long 69 kV line that
runs along the North Shore. The load served by this line has been growing at a rate of
approximately 6% per year and includes both GRE and SMMPA load. The voltage will be
below acceptable levels without an upgrade sometime between 2011 and 2015.

Alternatives.  The utilities identified several alternatives in the 2003 Report, including
construction of a new 115 kV line, rebuild and upgrade of the existing 69 kV line, installation of
capacitors, and installation of additional generation.

Analysis. GRE completed the installation of the Arrowhead generation station in Fall 2008 at
the Colvill substation. Nine, two megawatt diesel generators were installed as an emergency
source if the transmission feed from Taconite Harbor should be lost. GRE also installed two 3.5
MVAR capacitor banks at the Maple Hill substation in 2008 to help boost transmission voltages
during on-peak situations.

With these capacitor and generation additions in place, GRE will pursue transmission line
rebuilds to address area thermal loading and voltage concerns. Line rebuilds are warranted as the
area loading is approaching the limits of the existing transmission capacity with much of the
existing transmission circuit being 1950’s vintage and nearing the end of its useful life. Any
rebuild would be constructed to 115 kV design standards for future conversion.

Schedule. GRE will monitor the area load growth to determine when the line rebuilds need to
take place. It is anticipated that no action would be required until at least 2011.
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6.3.7 Nashwauk Area

Tracking Number. 2003-NE-N9
Utility. Great River Energy

Inadequacy. The load in the Nashwauk and Crooked Lake area has been growing at an average
rate of 2.8% summer and 8.4% winter per year since 2002. This load growth caused the voltage
levels at the Nashwauk and Crooked Lake substations to become marginal during winter peaking
load situations and has caused the voltage regulator and a portion of transmission line that serve
these substations to approach their capacity.

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

Alternatives. Three alternatives were identified in the 2005 Report and have been under
consideration to address the load serving issue in the Nashwauk area: (1) a new Shoal Lake 115
kV distribution substation west of the existing Nashwauk substation, (2) a new Lawrence Lake
115 kV distribution substation about five miles southwest of the Crooked Lake substation, and
(3) additional generation.

Analysis. The new Shoal Lake substation is the preferred alternative as its development can be
coordinated with the need for additional transmission to serve the proposed Essar Steel facility
(Tracking Number 2007-NE-N2) and cost efficiencies can be achieved through shared
transmission corridor use. However, as the Essar Steel development is still a number of years
away, GRE is looking to make some incremental upgrades to the existing 23 kV feed to alleviate
the regulator overloading and lessen the peak loading voltage impacts.

Schedule. GRE is seeking to make incremental upgrades to the existing 23 kV system serving

this area by Fall 2009 or Spring 2010. Development of the Essar Steel transmission will be
monitored to see when development of the Shoal Lake substation can be initiated.
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6.3.8  Mesaba IGCC Generation Facility
Tracking Number. 2005-NE-N2
Utility. Excelsior Energy, Inc.

Inadequacy. In 2005, Excelsior Energy Inc. (“Excelsior”), an independent energy development
company, proposed to construct and operate the Mesaba Energy Project (the “Project”), an
Integrated Coal Gasification Combined Cycle (IGCC) power plant to be located on the Iron
Range. The Project would have to be interconnected with the transmission grid in order to
provide an outlet for the power to be generated.

A map of the area is shown following the discussion.

Alternatives. Excelsior has developed a number of 230 and 345 kV development concepts for
the generator outlet facilities to deliver the output of both phases of generation from the Project
at two alternative sites (a preferred West Range Site near Taconite, Minnesota, and an alternative
East Range Site near Hoyt Lakes). To minimize the need for new right of way for the East
Range site, Excelsior proposed that these new generator outlet lines replace existing Minnesota
Power 115 kV lines with new double circuit structures carrying both the existing 115 kV line and
the 345 kV generator outlet line.

Analysis. Excelsior submitted an interconnection request to MISO for the West Range site in
May 2005 (designated by MISO as Project G519) and for the East Range site in October 2004
(MISO Project G477). The MISO generator interconnection process has been completed for
both G519 and G477 (Mesaba 1).

Because of new planned facilities in the local area, including the Boswell-Wilton 230 kV line
(Tracking Number 2005-NW-N2) and the Essar Steel Minnesota LLC (ESML) Project (Tracking
Number 2007-NE-N2), MISO determined that a restudy of the Mesaba Energy Project was
necessary. The restudy determined that the Boswell-Riverton 230 kV line was no longer
required but that an existing 115 kV line between Grand Rapids and Riverton substations would
need to be upgraded instead. MISO studies are pending to establish the schedule and cost for
this network upgrade. MISO system studies are also pending to determine what network
upgrades will be required to interconnect Mesaba 2, designated as G597 by MISO, to the grid.

Schedule. On July 7, 2009, the Public Utilities Commission issued its Order Denying Motions
and Reconsideration in the matter involving Excelsior Energy’s petition for approval of a Power
Purchase Agreement with Xcel Energy, in which the PUC found that a proposed PPA was not in
the public interest and that the facility was not a least-cost resource. Excelsior Energy has
appealed that decision to the Minnesota Court of Appeals and the matter is now before the Court.

PUC Docket Numbers. GS-06-668 (Site Permit and Route Permit)
M-05-1993 (approval of Power Purchase Agreement)
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6.3.9  Duluth Area 230 kV Project
Tracking Number. 2007-NE-N1
Utility. Minnesota Power

Inadequacy. During 2007, Minnesota Power experienced some difficulty scheduling
maintenance outages in the Duluth area due to concerns associated with overloading of the
Arrowhead and Hilltop Transformers as well as 230 kV line overloads. This has been and
continues to be managed by scheduling maintenance during light load periods. The addition of
the Arrowhead-Weston 345 kV line (energized in January of 2008) and associated Stinson Phase
Shifter operating changes has reduced the number of hours this is an issue. As Duluth area load
continues to grow, this concern will reach critical levels and additional transmission will be
required.

A map of the area is shown following the discussion.

Alternatives. The only alternative under consideration is the rebuild of an existing 115 kV line
to the Hilltop Substation to 230 kV capability.

Analysis. In 1993, Minnesota Power constructed a new 230 kV substation (the Hilltop
Substation) in Duluth. This project involved the rebuilding of existing 115 kV lines for 230 kV
operation in order to provide a single 230 kV source to the Hilltop Substation and upgrades of
several unshielded 115 kV lines to improve reliability. As part of the application for the Hilltop
project MP laid out long range plans which identified the future need for a second 230 kV source
to the Hilltop substation once Duluth load dictated its need. The Commission recognized this
future need and approved rebuilding of portions of the unshielded 115 kV lines as part of the
Hilltop Project for future 230 kV operation.

Because Minnesota Power anticipated this future need, only approximately three miles of line
construction will be required to provide a second 230 kV source to the Hilltop Substation. The
majority of this construction will involve rebuilding an existing 115 kV line. Due to the
configuration of the existing Duluth area transmission system and need to provide a second
230 kV source to the Hilltop Substation, no other alternative to this project will provide a cost
effective or reasonable solution to this pending inadequacy. Other transmission alternatives
would require longer 230 kV line construction and increase both social and economic impacts
associated with construction of such a line, and distributed generation is not preferable from
either a cost or operational standpoint to the preferred project.

Minnesota Power is continuing to monitor line loading, voltage support and load growth in the
Duluth area.

Schedule. Minnesota Power is in the process of updating previous studies of the Duluth area
transmission system. The addition of the Arrowhead to Weston 345 kV line allowed the flows
through the Stinson Phase shifter to be reduced, which increased load serving capability in the
Duluth, Minnesota, and Superior, Wisconsin, areas. This increased load serving capability has
delayed the need for new 230 kV transmission and 230/115 kV transformer capacity in the
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Duluth/Superior area. Based on the preliminary results of this updated analysis, a Certificate of

Need application is not expected to be submitted until the 2015-2019 timeframe. However, this
IS subject to change if loads increase at rates greater than expected.
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6.3.10 Essar Steel Project
Tracking Number. 2007-NE-N2
Utility. Nashwauk Public Utilities Commission (NPUC) and Minnesota Power

Inadequacy. Essar Steel Minnesota (formerly know as Minnesota Steel Industries) is proposing
the construction of an iron ore mining and steel production facility to be located near Nashwauk,
Minnesota. The majority of the proposed facility is located within the City of Nashwauk’s
service territory so the City would be the main electric service provider to Essar (a small amount
of mining related load would be supplied by Minnesota Power). In order to deliver the
approximately 300 MW needed for all three phases of the Essar project, new transmission will be
required and Minnesota Power will be the transmission provider.

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

Alternatives. Several alternatives to connect Essar to the transmission system were studied
including a number of 230 kV lines and bringing 500 kV to the site from the Forbes Substation.

Analysis. Studies have shown that four 230 kV transmission lines provide the best alternative to
deliver the electric power from the Minnesota Power system to the Essar facility. See section
7.3.13 of the 2007 Minnesota Biennial Transmission Report for additional details.

Schedule. A Route Permit Application for the 230 kV transmission required to serve the Essar
Project was filed with the MPUC by Nashwauk Public Utilities Commission and Minnesota
Power in June 2009. It is expected that the MPUC will rule on the Route Permit Application by
July 2010. The most recent schedule provided to the Applicants by Essar Steel indicates that
Phase | of the Project will commence operations in October 2011. In order to meet this schedule,
the Applicants would commence ROW acquisition as soon as a route permit is granted and then
proceed with construction of the line.

PUC Docket Number. TL-09-512 (Route Permit).
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6.3.11 Hubbard-Menahga Area
Tracking Number. 2007-NE-N3
Utility. Great River Energy

Inadequacy. The 34.5 kV system between Hubbard and Verndale is incapable of supporting the
voltage on contingency for the projected load by 2010.

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

Alternatives. GRE is planning on constructing a 115 kV line between the radial Hubbard-
Minnesota Pipeline 34.5 kV line and the Todd-Wadena Electric Cooperative Menahga
substation. This line will be operated at 34.5 kV initially.

Analysis. The Menahga area sees low voltages on the loss of the Hubbard-Twin Lakes 34.5 kV
line and the Leaf River area sees low voltages for loss of the Verndale source. Transferring the
Menahga load from the Hubbard-Verndale system will rectify these low system voltages.
Historical load levels indicate that low voltage is already a problem if this critical contingency
were to occur.

115 kV transmission is proposed for this area as there is some wind potential along the corridor.
The existing 34.5 kV system would not be able to serve the needs of a large wind farm in the
area, due to capacity limitations on the system. The start of a 115 kV line between Hubbard and
Wing River would provide the appropriate capability.

Schedule. GRE has scheduled this project for a 2013 energization. The proposed 115 kV line is

not expected to exceed ten miles in length, which means that a Certificate of Need from the
Public Utilities Commission will not be required.
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6.3.12 Pokegama Area
Tracking Number. 2007-NE-N5
Utility. Great River Energy

Inadequacy. Lake Country Power needs new distribution service on the south side of Pokegama
Lake near Grand Rapids, MN. Existing distribution feeders cannot reliably serve the load
growth.

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

Alternatives. Grand Rapids-Hill City 115 kV offers the only transmission source to the area.
The load delivery point is expected to be about 8.5 miles from the existing 115 kV line on HWY
169.

Analysis. This is the least cost distribution plan in the Lake Country Power analysis. GRE is
obligated to provide a transmission line to the new distribution site whereby the Grand Rapids —
Hill City line is the nearest and only viable transmission line to interconnect.

Schedule. Lake Country Power is going to need this new distribution service in 2011.
Preliminary right-of-way activities have commenced and the substation property has been
purchased. A Certificate of Need will be required if the line is over ten miles in length but it is
unlikely that any new line would be that long.
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6.3.13 Birch Lake-Onigum Area
Tracking Number. 2007-NE-N6
Utility. Great River Energy

Inadequacy. The 34.5 kV system between Akeley and Birch Lake is incapable of supporting the
voltage on contingency for the projected load.

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

Alternatives. The Onigum load is the largest load on this transmission loop and is out of phase
with the rest of Lake Country Power loads so conversion to 115 kV would be desirable. GRE is
considering constructing about 9.8 miles of 115 kV line using existing 34.5 kV and HWY 371
corridor. This line construction would be the start of a 115 kV source to Walker.

Analysis. The 2008 GRE Long Range Plan indicated that the conversion of the Onigum
substation to 115 kV operation will unload the 34.5 kV service and extend the useful life of this
system. MP and GRE will need to monitor the growth of the Walker area electric system to see
when further conversion may be required.

Schedule. GRE has this project scheduled for a 2013 energization. A Certificate of Need will
need to be filed if the proposed route for the new Onigum line exceeds 10 miles.
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6.3.14 Nugget-Hoyt Lakes

Tracking Number: 2009-NE-N1
Utility: Minnesota Power

Inadequacy. Mesabi Nugget Delaware, LLC is in the process of constructing a 1.5 millon
ton/year iron nugget plant on the west side of the Cliffs-Erie facility site. Mesabi Nugget Phase |
IS expected to become operational during the fourth quarter of 2009. To serve this approximately
25 MW load, MP recently constructed a radial tap off the Hoyt Lakes to Laskin 138 k\V MP Line
#43 (43L). This approximately two mile radial 138 kV line terminates at the Skibo 138/13.8
Substation and was placed in service in early 2009. Phase Il of the Mesabi Nugget project is
expected to increase the company’s peak demand to approximately 50 MW. As part of this
expansion, MP is evaluating methods to improve the reliability and security of service to Mesabi
Nugget.

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

Alternatives.  Alternatives include doing nothing, looping the #43L line into the Skibo
Substation, and constructing a 138 kV transmission line between the Skibo Substation and the
Hoyt Lakes Substation.

Analysis. In order to provide redundancy and improve the reliability and security of the high
voltage transmission service to Mesabi Nugget, Minnesota Power is in the process of evaluating
alternatives to provide a second 138 kV source to the Skibo Substation. The alternative of
constructing approximately 2.5 miles of 138 kV transmission to loop the #43L line to the Skibo
Substation is the least cost option. This alternative would provide two 138 kV sources to the
Mesabi Nugget site, one from the Laskin Substation and one from the Hoyt Lakes Substation.
The alternative of constructing approximately three miles of new 138 kV line between the Skibo
and Hoyt Lakes substations would be significantly more costly because it would also involve
modifications at the Hoyt Lake Substation. However, this alternative would provide additional
regional benefits. Minnesota Power is in the process of determining if the benefits associated
with the higher cost alternative are justified. As part of either alternative, Mesabi Nugget would
add a second 138/13.8 kV transformer at the Skibo Substation.

Due to the size and operating characteristics of large industrial loads, distributed generation is
typically not a viable alternative for improving reliability for these types of loads. For example,
small generators are not capable of providing the in-rush current and reactive power required to
start large electric motors. Mesabi Nugget’s load includes large electric motors, so distributed
generation is not a viable alternative to improve reliability and security of service to the site

Schedule. The project in service date is currently estimated to be no sooner than late 2010.
However, this project’s need and in service date are dependent on Mesabi Nugget’s expansion
schedule. Electric supply requirements and timing will be adjusted as required to meet Mesabi
Nugget’s electric requirements. A new transmission line would likely not require a Certificate of
Need since it would be under ten miles in length, although a route permit from local government
or the PUC would be required.
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6.3.15 Deer River Tap

Tracking Number: 2009-NE-N2
Utility: Minnesota Power

Inadequacy. The MP 115 kV Line #28 already has several taps (two at Deer River for both
Minnesota Power and GRE load serving and one at GRE Cohasset) and will have additional taps
with planned new GRE facilities in the Nashwauk area (see Tracking Number 2003-NE-N9 ).
The taps reduce reliability, create operation difficulties, and make maintenance work difficult to
schedule.

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

Alternatives. Alternatives include doing nothing, construction of a short line segment to split the
#28 Line into two separate lines, or construction of a 230/115 kV substation in Deer River.

Analysis. In the past, MP has proposed to add a 115 kV exit to the Boswell 115 kV substation
and move the 28L Deer River tap to this new position. This would require construction of less
than one mile of 115 kV transmission and split 28L into two separate lines, thus improving
operating performance and reducing maintenance issues. However, since the proposed Bemidji-
Grand Rapids 230 kV line (see Tracking Number 2005-NW-N2) will pass through the Deer
River area, an alternative involving construction of a Deer River 230/115 kV substation is now
also a viable alternative. This alternative would involve constructing a 230/115 kV substation
adjacent to the proposed Bemidji-Grand Rapids line, connecting the existing 115 kV line in the
Deer River area into this substation, and removing the majority of the existing 7.5 mile tap
between Boswell and Deer River. This alternative would significantly improve reliability in the
Deer River area as it would no longer be supplied by a radial line. However, this alternative is
expected to be more costly and is dependent on the route alignment and permit conditions
associated with the Bemidji-Grand Rapids 230 kV line.

Schedule. A final determination of which alternative is preferred would not likely be made until
late 2010.
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6.3.16 115 kV Transmission Line #28 Reroute

Tracking Number. 2009-NE-N3
Utility. Minnesota Power and Nashwauk Public Utilities Commission

Inadequacy. Minnesota Power’s 115 kV Line #28 crosses the area where Essar Steel plans to
start mining operations. To prevent the line from interfering with the planned mining operations,
a section of the line, about 6.5 miles long, must be relocated.

A map of the area is shown on the following page.
Alternatives. Several alternative routes for rerouting the line have been considered.

Analysis. Since this matter requires the existing line to be rerouted to avoid mining operations, it
makes sense to reroute the line along the preferred corridor for one of the 230 kV transmission
lines that will be constructed to serve the Essar Steel facilities (Tracking Number 2007-NE-N2).
Once the preferred route for the 230 kV transmission to serve Essar Steel was selected (see PUC
Docket Number. TL-09-512), Minnesota Power was able to develop a preferred route for the #28
Line reroute.

Schedule. Minnesota Power filed a Local Review Route Permit Application in August 2009
with the City of Nashwauk for the relocation of Line #28. Minnesota Power will coordinate with
Essar Steel to insure the line is relocated by the time mining operations commence. At this time
it is expected that this relocation will occur during 2010 or 2011.
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6.3.17 Brainerd Lakes — Remer — Deer River Area

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

Inadequacy. The 69 kV system between the Pequot Lakes, Riverton, Birch Lake, and Deer
River substations is becoming susceptible to contingent low system voltages.

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

Alternatives. A new source into the 69 kV system is needed and the 2008 GRE Long-Range
Plan indicated that a new connection to the Blind Lake 69 kV Substation was the best option at
this time. The alternatives examined for supplying the Blind Lake Substation involved tapping
either the MP Blackberry-Riverton 230 kV line or the Grand Rapids-Riverton 115 kV line and
providing a 115 kV or 69 kV line to the Blind Lake Substation.

Analysis. Various tap configurations along the 115 kV and 230 kV systems have been examined
as supply options to the Blind Lake substation. The 115 kV system is capacity limited and offers
inferior voltage support as compared to the 230 kV system. The 230 kV system offered adequate
voltage support and would provide opportunity to expand and enhance the area 115 kV system.
A Macville-Blind Lake 115 kV line with a Blind Lake 115/69 kV transformer is desired over a
69 kV line as the voltage support and line losses are less than what a Macville-Blind Lake 69 kV
line can offer.

Schedule. GRE will have to monitor the load growth in the area to determine the need for the
source. A Certificate of Need and a Route Permit would be required for the 115 kV line
construction. GRE would likely submit a CON Application and a Route Permit Application
sometime between 2011 and 2014.
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6.3.18 Bigfork Area

Tracking Number: 2009-NE-N5
Utility: Great River Energy

Inadequacy: The 69 kV system serving North Itasca Electric Cooperative’s service territory is a
60-mile radial line, and recent load growth has pushed the load serving capability of the system
to its limits. A single contingency that removes the 115 kV source at Deer River causes marginal
voltages to occur on several of the area substations during peak system loading.

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

Alternatives. Alternatives include distributed generation or a new transmission source tapping
the Little Fork-Shannon 230 kV line to loop in the 69 kV transmission system. Any transmission
solution would require, at minimum, a new transmission substation and at least 20 miles of
69 kV transmission.

Analysis. A distributed generation investment would have to be continual or sized to
accommodate the future load growth. A transmission solution is attractive as it would offer a
redundant source to the North Itasca system (increasing electric service reliability to the area)
and allow for rebuilding of the existing aging transmission infrastructure. A new transmission
source would also provide a backup for loss of the Deer River transformer, which is a rather
severe contingency as backup sources are many miles away.

Schedule. GRE is targeting an in-service date between 2013 and 2015 for any investment in this
area. Right-of-way activities for a transmission solution could commence as early as 2010.

121






Transmission Projects Report 2009

Section 6.3: Northeast Zone

6.3.19 Staples — Motley — Long Prairie Area

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

Inadequacy: The GRE member cooperative substations served from the 34.5 kV system
between the Dog Lake, Baxter, Verndale, Long Prairie, and Pepin Lake sources have
experienced considerable load growth over the past several years. Combined with long, radial
lines feeding these substations, this growth is expected to present some low voltage situations
during a number of area transmission outages. One of the most severe outages is loss of the new
Pepin Lake 115/34.5 kV source as this outage requires significant reconfiguration of the 34.5 kV
system to reestablish service. Additionally, Crow Wing Power is requesting interconnection of a
new Shamineau Lake Substation around 2015 that will require roughly five miles of transmission
to connect to the system.

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

Alternatives. Alternatives include providing looped transmission service through 115 kV
conversions or providing a new source into the 34.5 kV system. Distributed generation may also
be an option. The connection for the Shamineau Lake substation will likely be constructed at
115 kV design standards for future conversion considerations.

Analysis. 115 kV conversion of the GRE loads would allow for continued load growth of these
substations and would help to offload the 34.5 kV system while extending its useful life.
Providing a new source into the 34.5 kV system may offer the system long-term voltage support
provided it can reduce the radial distance of some of the substations. However, depending on the
load growth, a new source may only delay the need for 115 kV conversions. Distributed
generation may be attractive at the ends of the radial lines so long as there is sufficient capacity
on the 34.5 kV system to handle excess generation.

Schedule. GRE will have to monitor load growth in the area to see when a solution is required.
Current estimates suggest that a solution will need to be in place in the 2014-2016 timeframe.
GRE will also continue to work with Crow Wing Power to determine when the Shamineau Lake
Substation will be needed.
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6.3.20 Park Rapids Area
Tracking Number: 2009-NE-N7
Utility: Great River Energy

Inadequacy: The 34.5 kV system that serves the Park Rapids area is rapidly becoming
inadequate to serve the projected system loadings as voltage support on contingency is
deteriorating. The GRE member co-op substations around the Park Rapids area have
experienced some of the largest growth on the GRE system over the past five years and many are
on long, radial lines. Itasca-Mantrap Cooperative Electrical Association is also projecting the
need for a new Potato Lake Substation in 2011.

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

Alternatives. Options include conversion of the Itasca-Mantrap substations to looped 69 kV or
115 kV service between the Long Lake and Hubbard substations or installation of distributed
generation facilities.

Analysis. Due to the radial nature of the Itasca-Mantrap substation feeds, generation may offer
a good solution provided the generation is sized to accommodate future load growth. However,
given the high growth rates and limited transmission outlet, siting large amounts of generation on
these radial lines may have limited benefit.

Transmission solutions are also very attractive as they have the ability to provide redundant
transmission to the Itasca-Mantrap substations and can be sized to accommodate future growth.
115 kV transmission would be better-suited for the area as this is the area’s predominant
transmission voltage and offers lower system losses than a 69 kV solution. A 69 kV system
would require two new 69 kV switchyards with new transformers whereas only simple
modifications at existing switchyards would be required for any 115 kV solution. Any
transmission solution would require a relocation of the Hubbard 115/34.5 kV transformers as
there are space limitations within the substation. Furthermore, any 115 kV solutions would
require Certification from the PUC as the project would be over 10 miles in length. The
transmission for the Potato Lake Substation will be constructed to 115 kV standards to
accommodate any future conversion that may take place.

Schedule. GRE will continue to monitor load growth to see what solution is appropriate. Right-
of-way activities are ongoing for interconnecting the Potato Lake Substation to the system.
Based on the 2008 GRE Long-Range Plan, a transmission solution would be constructed in
stages, with voltage conversions of the Mantrap and Potato Lake substations as soon as 2013. A
full transmission loop project would likely not be completed until around 2020. Generation
solutions would be sited as required.
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6.3.21 Barrows Area

Tracking Number: 2009-NE-N8
Utility: Great River Energy
Inadequacy: GRE member cooperative Crow Wing Power has requested interconnection of a
new Barrows distribution substation on the south side of the Brainerd/Baxter area. The existing
distribution system cannot reliably serve the area load growth.
A map of the area is shown on the following page.
Alternatives. The Brainerd-Southdale 115 kV line offers the only transmission source to this
area. A Minnesota Power 34.5 kV distribution line is underbuilt on the same structures. The
load delivery point is expected to be approximately one mile from this transmission line.
Analysis. The Brainerd-Southdale 115 kV line was constructed to offload the 34.5 kV system as
the 34.5 kV system cannot handle the loading of the GRE member co-op substations. Thus, a

115 kV connection will be sought.

Schedule. GRE will coordinate with Crow Wing Power to see when the new substation needs to
be energized. The best estimate is that the new facilities will be required in 2014.
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6.3.22 Shell Lake Area
Tracking Number: 2009-NE-N9
Utility: Great River Energy

Inadequacy: GRE member cooperative Itasca-Mantrap Cooperative Electrical Association has
requested interconnection of a new Shell Lake distribution substation on the west side of its
service territory. The existing distribution system cannot reliably serve the area load growth.

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

Alternatives. The Osage-Pine Point 34.5 kV line offers the only source to this area. The load
delivery point is expected to be between three and five miles from this facility.

Analysis. This is the least cost distribution plan in the Itasca-Mantrap analysis. GRE is
obligated to provide a source to the new distribution site whereby the Osage-Pine Point line is
the nearest and only viable line to interconnect the new substation. Any transmission to this area
will be constructed to 115 kV standards for potential future conversion (see Park Rapids Area,
Tracking Number 2009-NE-N7).

Schedule. GRE will coordinate with the Itasca-Mantrap Cooperative to see when the new

substation needs to be energized. The best estimate is that the new facilities will be required in
2015.
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6.3.23 Aitkin Area
Tracking Number: 2009-NE-N10
Utility: Great River Energy
Inadequacy: GRE member cooperative Mille Lacs Energy Cooperative has requested
interconnection of a new Iron Hub distribution substation on the west side of Aitkin. The
existing distribution system is becoming unable to serve the area load growth.

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

Alternatives. The Riverton-Cromwell 115 kV line offers the only transmission source to this
area. The load delivery point is expected to be about three miles from this transmission line.

Analysis. This is the least cost distribution plan in the Mille Lacs Energy analysis. GRE is
obligated to provide a transmission line to the new distribution site whereby the Riverton-
Cromwell 115 kV line is the nearest and only viable transmission line to interconnect the new
substation.

Schedule. GRE will coordinate with Mille Lacs Energy to see when the new substation needs to
be energized. The best estimate is that the new facilities will be required in 2014.
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6.3.24 Rush City — Cambridge —Princeton — Milaca Area

Tracking Number: 2009-NE-N11
Utility: Great River Energy

Inadequacy: The GRE 69 kV system fed by the Milaca, ElIk River, Rush City, and Linwood
230 KV sources is projected to be voltage-deficient for various area contingencies by the mid- to
late-2010’s. The worst areas are south of Princeton and Cambridge as these locations are on the
fringe of the Twin Cities metro load growth area and are farthest away from transmission sources
on contingency. Additionally, the Milaca 230/69 kV substation has only a 26-mile, 230 kV
radial feed serving the 69 kV system and thus a 230 kV outage significantly reduces the voltage
support offered to the area.

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

Alternatives. Alternatives are still under consideration including a new Rush City-Milaca
230 kV line with a Dalbo 230/69 kV substation tap of this new facility.

Analysis. 230 kV construction is being heavily considered as there are no other reasonable load-
serving voltages in the area to provide a new source into the 69 kV system. A second 230 kV
feed into the Milaca substation would provide more secure service to the area. Additionally, a
new Dalbo substation can help to support both the Princeton and Cambridge areas plus provide a
new termination point for any 115 kV development that may occur in the area. No alternatives,
however, have been ruled out yet.

Schedule. GRE is anticipating a need for a solution around 2020, although load growth in this

area will dictate the need. A Certificate of Need and a Route Permit will need to be procured
from the Commission for any 230KV transmission line that would be required.
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6.3.25  Other Zone-Specific Issues

The addition of other large industrial loads such as Essar Steel (tracking number 2007-NE-N2)
could trigger the need for transmission additions not covered in this Biennial Report. The
utilities serving the area are aware that companies are in the process of conducting feasibility
studies for expansion of existing operations or addition of new operations that could impact the
NE Zone. Until these companies’ plans are finalized, the utilities do not have the information
necessary to determine what additional transmission may be required to serve these loads if they
do occur.
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