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Zones & study results

Zone 2 Overview

Zone 2 includes the counties of:
o Alger, Mich.
Baraga, Mich.
Chippewa, Mich.
Delta, Mich.
Dickinson, Mich.
Florence, Wis.
Forest, Wis. (northern portion)
Gogebic, Mich. (eastern portion)
Houghton, Mich.
Iron, Mich.
Keweenaw, Mich.
Luce, Mich.
Mackinac, Mich.
Marinette, Wis. (northern portion)
Marquette, Mich.
Menominee, Mich. (northern portion)
Ontonagon, Mich. (eastern portion)
Schoolcraft, Mich.
Vilas, Wis. (northern portion)

Iy vy vy vy [y Ay By

The physical boundaries of Zone 2 and transmission facilities located in Zone 2 are shown
in Figure ZS-18.

Land use in Zone 2 is largely rural and heavily forested.

Zone 2 typically experiences peak electric demands during the winter months. Ore mining
and paper mills are the largest electricity users in the zone.

Zone 2 demographics

The population of the counties in Zone 2 experienced no overall growth from 1995 to 2005.
The highest growth rate occurred in Luce County (1.8 percent), while the largest increase
in population over the period occurred in Vilas County, which increased by 2,500 people.

During the same period, the annual employment growth rate was 0.7 percent. The highest
growth rate occurred in Keewenaw County, while the highest increase in employment
occurred in Marquette County.
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Zone 2 future population and employment projections

Population in Zone 2 grew slightly between 2001 and 2006 (0.1 percent) and is projected to
grow only 0.3 percent from 2006 through 2011. From 2001 to 2006, Vilas County realized
the largest increase in population and the highest growth rate.

Employment in Zone 2 grew at 1.0 percent annually between 2001 and 2006 and is
projected to grow at 1.4 percent from 2006 through 2011. From 2001 to 2006, Marquette
County realized the largest increase in employment, while Forest County had the highest
growth rate.

Zone 2 environmental considerations

Zone 2 includes a small part of the far northeast portion of Wisconsin and approximately
the eastern two-thirds of the Upper Peninsula of Michigan. The Wisconsin portions of the
zone fall into the Northeast Sands and North Central Forest ecological landscape regions.
The portions of the zone located in Michigan are part of the Eastern Upper Peninsula eco-
region. A description of the characteristics of the Eastern Upper Peninsula eco-region may
be found on the Michigan Department of Environmental Quality Web page at
http://www.michigan.gov/dnr/0,1607,7-153-10366 _11865-31471--,00.html.

Large expanses of this zone are forested and there are large numbers of streams, lakes
and wetlands throughout the zone. The Niagara Escarpment is situated in the Eastern
Upper Peninsula. Lakes Superior, Huron and Michigan form the northern and eastern
boundaries of the zone. Two Michigan State Natural Rivers (Fox and Two-Hearted) and
nine National Wild and Scenic Rivers (Tahquamenon, Indian, Sturgeon, Whitefish, Yellow
Dog, Ontonagon, Paint, Carp and North Sturgeon) are found in this zone. Portions of the
Nicolet, Ottawa, and Hiawatha national forests, and numerous state forests and parks are
found in this zone. Several Indian reservations are found in this zone. The Seney National
Wildlife Area, Pictured Rocks National Lakeshore and numerous federal wilderness areas
also are found in this zone.

Zone 2 electricity demand and generation

The coincident peak load forecasts for Zone 2 for 2007, 2011 and 2015 are shown in Table
ZS-8. Existing generation along with proposed generation based on projected in-service
year also are shown. The resultant capacity margins, with or without the proposed
generation, are shown as well.

This table shows that load is projected to grow at roughly 0.4 percent annually from 2007
through 2015. Comparing load with generation (at maximum output) within the zone
indicates that Zone 2 has more generation than peak load, though actual operating
experience indicates that during most periods, Zone 2 is a net importer of power.
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Zone 2 transmission system issues
Key transmission facilities in Zone 2 include:

Q
a
Q

the Morgan-Plains and Plains-Dead River 345-kV lines,
the Plains-Stiles 138-kV double-circuit line and
the 138-kV facilities tying the Upper Peninsula of Michigan to the Lower Peninsula.

Key system performance issues in Zone 2 include:

000D

limited import and export capability,

aging 69-kV and 138-kV infrastructure throughout the Upper Peninsula,
generator stability at the Presque Isle Power Plant,

parallel path flow around Lake Michigan that contributes to heavy loading on the
138-kV and 69-kV systems, and results in the need for transmission loading relief
incidents and reconfiguration of the system, and

low voltages, most pronounced in the western and eastern Upper Peninsula.

Zone 2 - 2007 study results

Refer to Table ZS-1 and Figure ZS-4

Summary of key findings
O The 138-kV Stiles-Plains double-circuit line rebuild project will begin to address the

limitations on the transfer capability from Wisconsin to the Upper Peninsula. These
limitations result in numerous transmission loading relief incidents requiring costly
generation redispatch. Relief is hampered by limited redispatch options. By
addressing these issues, the difference between the locational marginal price of
energy in the Upper Peninsula and the rest of the ATC footprint should be reduced.
The construction of the new 69-kV Aspen Substation (replaces the existing Brule
Substation in 2007) addresses maintenance and reliability issues at Brule, and will
provide enhanced system reliability and performance subsequent to the addition of
the 138-kV Aspen Substation in 2009 associated with the Cranberry-Conover-Plains
138-kV line project.

Low voltages for critical outages in Zone 2 may be adequately addressed with
capacitor bank installations or distribution power factor correction, and the addition
of the Cranberry-Conover line project, 69-kV initial phase, in 2008.

The first contingency overloads of one Atlantic-Osceola 69-kV line, for the loss of the other
Atlantic-Osceola line, were observed in the 2007 study. One of the lines is scheduled to be
rebuilt in 2008 to address existing condition issues. A companion project also is being
initiated to improve the capability of the other Atlantic-Osceola 69-kV line in the same
timeframe.
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Various first-contingency outages are expected to result in voltages less than 90 percent of
nominal at the Sawyer, L’Anse, and Engadine 69-kV buses. Additional capacitor banks at
Ontonagon (2x8.16 MVAR) Substation in 2007, and L’Anse (1x5.4 MVAR) and Roberts
(1x5.4 MVAR) substations in 2008 will improve the system voltages in the L’Anse and
Engadine areas. A review of the power factor profile in the Sawyer area is underway, with
an apparent poor power factor profile in this area causing the low voltage. A Best Value
Planning initiative is underway to determine the best method to address the voltage issues
in this area.

Marginal voltages were observed at the Gwinn, Bruce Crossing, Watersmeet, Baraga,
Munising, M-38, Newberry, Roberts, Straits, and St. Ignace 69-kV buses as well as on the
138-kV system between Hiawatha and Straits substations. In addition to the voltage profile
improvements above, additional capacitor banks at Lincoln (1x8.16 MVAR) Substation in
2007, and Munising (1x5.4 MVAR) Substation in 2008 as well as the addition of the
Cranberry-Conover project (new 69-kV line in Phase 1) will improve the voltage
performance in these areas.

The construction of the Indian Lake-Hiawatha double-circuit 138-kV line was completed in
spring, 2006. Due to constraints in northeastern Wisconsin this rebuilt line will be operated
as single-circuit 69-kV until the completion of the Northern Umbrella Plan in 2009.

Projects whose “Need date” doesn’t match the “In-service” date:

Install 1-5.4 MVAR capacitor bank at Sawyer 69 kV (2007 need, to be determined in-
service date): A best-value planning effort with Upper Peninsula Power Co. is underway to
determine whether a distribution or transmission solution is selected.

Increase ground clearance of M38-Atlantic 69-kV line from 120 to 167 degrees F (2008
need, to be determined in-service date): The latest studies, with the most recent load
forecasts, did not show a need for this project in any study case. This will be dropped from
the list when the lack of need is confirmed.

Convert Indian Lake-Hiawatha 69-kV line to double-circuit 138-kV operation, construct new
Hiawatha 138-kV Substation (2010 need, to be determined in-service date): The final
assessment of the Eastern U.P. transmission needs is not yet completed.

Construct new Mackinac 138/69-kV Substation (2010 need, to be determined in-service
date): The final assessment of the Eastern U.P. transmission needs is not yet completed.

Uprate overhead portions of Straits-McGulpin 138-kV circuits #1 & #3 to 230 F degree
summer emergency ratings (2010 need, to be determined in-service date): The final
assessment of the Eastern U.P. transmission needs is not yet completed.
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Uprate Empire-Forsyth 138-kV line terminal equipment (2010 need, to be determined in-
service date): An in-service date has not yet been identified.

Uprate Chandler-Cornell 69-kV line clearance from 120 to 167 degrees F (2010 need, to be
determined in-service date): An in-service date has not yet been identified.

Projects whose “Need” and “In-service” dates are to be determined:
[ Install 2-5.4 MVAR capacitor banks at Osceola 69-kV Substation
(] Uprate M38 138/69-kV transformer
[ Install 2-8.16 MVAR capacitor banks at M38 69-kV Substation
T Install 1-5.4 MVAR capacitor bank at MTU or Henry Street 69-kV Substation

All four of the above projects require further study to determine when and if the project
should be implemented.

Zone 2 - 2011 study results
Refer to Table ZS-2 and Figure ZS-5

Summary of key findings

U The completion of the Northern Umbrella Plan by 2010, including the addition of the
Cranberry-Conover-Plains project and a second 345/138-kV transformer at Plains,
will result in a dramatic increase in Wisconsin-Michigan transfer capability, likely
reducing the locational marginal price of energy. In addition, substantial reliability
benefits will be realized with these sets of projects.

A complete review of ATC’s needs in the Eastern Upper Peninsula (U.P.) is underway and
nearly completed. Earlier 10-Year Assessments specified various projects in the Eastern
U.P., including the creation of a double-circuit 138-kV conduit from Indian Lake to Straits.
This review will assess if all or some of those projects should still be constructed in the
2010 timeframe, constructed in a phased manner, or perhaps a different set of projects
proposed. The results of this review and ATC’s transmission plans in the Eastern U.P. for
2009 and beyond will be communicated when the review is more fully developed, and will
also be included in the next 10-Year Assessment update.

One new project in the Eastern U.P. positively identified is the rebuild of the older of the
two Hiawatha-Straits 69-kV lines, line 6908. This rebuild will conform to 138-kV double-
circuit standards but will initially be operated as single-circuit 69 kV. The distribution taps to
Rexton and Trout Lake substations will be transferred over to the other Hiawatha-Straits
69-kV line 6909. This project will improve the voltage profile near the Pine River and Straits
substations.
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Conversion of the Conover to Plains 69-kV corridor to 138 kV, along with the addition of
138/69-kV transformations at Iron Grove (formerly Iron River Substation) and Aspen
(formerly Brule Substation) will greatly improve the reliability and voltage profile on the
western U.P. 69-kV system.

The addition of the Munising and Roberts 69-kV capacitor banks will address the remaining
voltage violations.

The overload of the Atlantic-Osceola 69-kV line observed in the 2011 study will be address
by the Atlantic-Osceola line projects in 2008.

An approved Transmission Service Request for 35 MW from the White Pine Mine in 2008
was modeled in the 2011 study case, including the uprates of numerous 69-kV lines in that
area to accommodate that service. The studies showed that the addition of this generation
in the northwestern portion of the U.P. provided an additional voltage profile benefit due to
the reduced level of import to this portion of the system.

Three transmission lines were identified to be limiting elements under specific shoulder
peak conditions by 2011 and are listed as new projects in this Assessment: uprate the
Straits-McGulpin 138-kV line (both circuits, overhead portion only), uprate the Empire-
Forsyth 138-kV line, and uprate the Chandler-Cornell 69-kV line. These projects are listed
with a TBD (to be determined) in-service date, with the project scopes and dates pending
further review. However, ATC intends to propose a plan in time to meet the need dates.

Updated Zone 2 load modeling for the 2006 10-Year Assessment resulted in several
transmission projects identified in the 2005 Assessment being either postponed to an
unidentified future date (pending confirmation of no need) or cancelled. Specifically, the
addition of capacitor banks at Osceola Substation in 2008, and M38 Substation in 2012,
and MTU/Henry St. Substation in 2013 were given a TBD in-service date pending further
study in this area of the system. The project to uprate the M38 138/69-kV transformer was
also given a TBD in-service date for this reason. The addition of an M38 69-kV capacitor
bank in 2015 was cancelled.

Zone 2 - 2015 study results

Refer to Table ZS-3 and Figure ZS-6

Summary of key findings
O The poor condition of the line and system reliability considerations will require
rebuilding the Blaney Park-Munising 69-kV line to operate at 138 kV.
U The poor condition of the line and system reliability considerations may require
rebuilding the 69-kV Chalk Hills-Chandler line to operate at 138 kV.
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U The only low voltages observed in 2015 were in the Eastern U.P., and will be
addressed as part of the review performed for this portion of the ATC system.

Portions of the Blaney Park-Munising 69-kV line will need to be rebuilt due to poor physical
condition. Reliability of service to customers served by this line is also a concern because
this relatively long line is currently operated radially from Munising (open at Blaney Park).
The condition and rating of the line prevents us from closing both ends at the same time. If
this line is converted to 138 kV, it also could provide the continuation of another 138-kV
outlet from the Presque Isle Power Plant in the Marquette area, enhancing the reliability of
the substation.

Portions of the Chalk Hills-Chandler 69-kV line may need to be rebuilt due to poor physical
condition. Rebuilding and converting the 69-kV Chalk Hills-Chandler line to 138 kV will
allow the line to be operated normally closed (currently a portion of the line is operated
radially from Chalk Hills), address physical condition issues associated with the line, and
improve and diversify the ties between Zone 2 and Zone 4.

As previously mentioned, a review of the immediate and long-term needs in the Eastern
U.P. is being performed. The projects resulting from that review will address the limitations
found in the 2015 study as well as provide a reliable and robust system to meet the needs
of the Eastern U.P. system.
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Table ZS-8
Forecast of Peak Load and Generation in Zone 2

2007 2011 2015
Peak Forecast (megawatts) 835.3 846.4 862
Average Peak Load Growth N/A 0.33% 0.46%
Existing Generation Capacity (megawatts) 1063.9 1063.9 1063.9
Existing Capacity Less Load 228.6 217.5 201.9
Existing Generation Capacity plus Modeled
Generating Capacity Additions (megawatts) 1076.4 1076.4 1063.9
Modeled Capacity Less Load (megawatts) 2411 230 201.9

Modeled generating capacity additions in the table above reflect those proposed capacity additions that
were included in the 2006 Assessment analyses models, as listed in the Projects section.
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A Substation, Switchyard or Terminal . ATC Office Location

AMERICAN TRANSMISSION COMPANY

THE ENERGY ACCESS COMPANY

Currently, ATC owns or operates transmission facilities in 50 Wisconsin counties and in 15 Michigan counties.
Facilities include:

* Approximately 8900 miles of transmission lines

* 98 wholly owned substations

* 358 jointly owned substations

* ATC offices in Madison (2), Cottage Grove, Pewaukee, De Pere, Wausau and Kingsford, M|

Low Voltages
@mmmm»  Overloaded Facility
@IS Transmission Service Limiter

The el

Proposed/Design/Construction .
P 9 L= Generation

= Other Facility

in this map is advisory and is intended for

only. A i Tr Company owned and operated facility locations are approximate.




Figure ZS-5

Keweenaw

Keweena

Ahmeek

Copper C

pPecta
A
CANADA
Lake Linden
Hubbgll
Atlantic)
/A’
Portage Hy (UPPCO)
A/T‘”"/"’a Lake Superior
o
/ Donken (UPPCO)
A
UPSCO Winona
A Ontonagon e Hought@n
M-38
: Mass |}\_A, JH Warden
White Pine V/Ag A BaragalSw_nA
L'Anse
Victoria
A
Ontonagon Baraga
Sault Ste. Marie 4 y& A
2N U
Bruce.Crossing KFreeman Luce f’
A GreenstonegesBarnum ~ Cedar Brimley iDafter
4 Harvey AC
£ Rac()‘\'—-—A
Mineral Proce: Tilden,
A A Eckerman
National Alger Lou P Hulbert Ammed
X Perch;:ake s’ A\ Shingleton Pines (UPPCO) SeneyJuPPCO) Newber HAVA ou Pac L) et
Chatham A A Newbery finm, __/ Chippewa Tone,
Marquefte K A Roberts’SW'STA' A
Mich Transmitter Facility ~ SawyeqLumber. Sawyer A- A
& Chatham Forest Lake Pktord
Rudyard lﬁ:\ o
Gogebic in Trout Lake (ESE) A
I\ Y Ny’
Watersmeet = T
N Forsyth Refton
Schoolcraft /—A", Rockview
Iron Engadine: Lakehead Naubinway &
7\ = Mackinfc
'and O Lakes " Blaney Park SWS; ‘;A A-CK’/ \ Goetzville
A Mansfield Brevort Talentino SW STA N DetourA
A _ Crystal Falls A
Strawberry Hilly Iron River —r
AL q¥stal Falls
Conover (WE) - al b Sagola
A Twin Lake (uastra Alplla Quarry Subj
A ) ; Glenénks A
Monctt | Nordc Folch Perkins Manistiques=, =5
2 N A=A Lakehead Rapid River Manistique "Straits SRR T
Afiﬁ’ﬁ" ickinson i Huron
Cranberry -florence McGulpi
i Ipin
S geman Twin Falls SW STA A
/ 4
Clear Lakey(WPS); 5
A Pine Hy
2 KINGSFORD
A% Garde
Three Lakes Kingsford ‘A}ﬁ"A‘A A i
. 4,] Delta (UPPCO)
Bluff View
Powers Harris Escanaba
Z"Y
MICHIGAN
wers
Piehl Good
Ei oodman
Highway: Eigm Hodag A
"t
Rhinclandfr
-\\ Venus Menominee
R Crandon
\ Lake Michigan
A
A Silver Cliff
A¥Tomahawk - ATC 115kV. A—A Stephenson
- wiusaukee
Summit Lake (WPS)
y % Caldron Falls Hy b ingalls
High Falls Hy & Thunder
a
\\ Sandstone Rapids Hy
o Sister Bay
Taylor St A Mountain, Crivitz Bay DejNoc. R
" 0 ] ki
AL ———— Antigh R White Lake L )

Performance

* Approximately 8900 miles of transmission lines
* 98 wholly owned substations
* 358 jointly owned substations

AMERICAN TRANSMISSION COMPANY

THE ENERGY ACCESS COMPANY

* ATC offices in Madison (2), Cottage Grove, Pewaukee, De Pere, Wausau and Kingsford, M|
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