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Zone 2 Overview
Zone 2 includes the counties of:

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)

The physical boundaries of Zone 2 and transmission facilities located in Zone 2 are shown
in Figure ZS-23.

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.

Demographics

Historical and Projected Population
The population of the counties in Zone 2 experienced slightly negative growth from 2001 to
2010. The highest growth rate of 0.2% per year and the largest increase in population of
1,100 occurred in Marquette County.

Population in Zone 2 is projected to grow on an annual basis of 0.2% between 2011 and
2020. For the same period, Vilas County is projected to realize the largest increase in
population of about 1,300, as well as the highest growth rate (0.6%).


http://www.atc10yearplan.com/documents/FigureZS-23Zone2May2010.pdf
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Historical and Projected Employment
During the same period, the annual employment also had a slightly negative growth rate
was -0.4%. The highest growth rate and the highest increase in employment were in
Marquette County (Michigan).

Employment in Zone 2 is projected to grow at 0.8% annually between 2011 and 2020.
During this time period, Marquette County (Michigan) is projected to realize the largest
increase in employment of over 3,800, while Luce County (Michigan) is projected to have
the highest growth rate of 1.8%.

Employment
Annual Growth Rate
2001-2010 2011-2020
Zone 2 -04 Zone 2 0.8
Marquette, Ml 0.6 Luce, Ml 1.8
Total Increase
2001-2010 2011-2020
Zone 2 -5,511 Zone 2 12,724
Marquette, Mi 1,899 Marquette, Mi 3,812
Population
Annual Growth Rate
2001-2010 2011-2020
Zone 2 -0.3 Zone 2 0.2
Marquette, Mi 0.2 Vilas, WI 0.6
Total Increase
2001-2010 2011-2020
Zone 2 -7,722 Zone 2 5,903
Marquette, Ml 1,152 Vilas, WI 1,305

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



An annual report summarizing proposed additions and expansions
to ensure electric system reliability.
AMERICAN TRANSMISSION COMPANY

September 2011 10-Year Assessment
www.atc1l0yearplan.com

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 2012, 2016, 2021 and 2026 are shown in
Table ZS-11. The table also shows existing generation, proposed generation based on
projected in-service year, and resultant capacity margins (with and without the proposed
generation).

This table shows that load in Zone 2 is projected to grow at roughly 0.59 percent annually
from 2012 through 2021. 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.

Zone 2 transmission system issues

Key transmission facilities in Zone 2 include:

Morgan-Plains and Plains-Dead River 345-kV lines,

Plains-Stiles 138-kV double-circuit line

Conover-Plains 138-kV line, and

138-kV facilities tying the Upper Peninsula of Michigan to the Lower Peninsula.

Transmission study drivers

An overriding general characteristic of the Zone 2 transmission system is the fact that it
consists of load islands dispersed over a broad area and numerous components are near
limits. Both the local and interconnecting components of this network have been generally
adequate by historic standards, however, modern performance requirements, coupled with
load increases or generation reductions of "modest" magnitudes could result in
reinforcement needs. Furthermore, the inability to immediately serve nominal growth or
generation changes could emerge. This indicates the need for extensive Strategic
Flexibility analysis which requires the inclusion of varied internal and external factors.


http://www.michigan.gov/dnr/0,1607,7-153-10366_11865-31471--,00.html.
http://www.michigan.gov/dnr/0,1607,7-153-10366_11865-31471--,00.html.
http://www.atc10yearplan.com/documents/TableZS-11Zone4LoadandGeneration.pdf
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Please note that more information on the need drivers and preliminary solution
development is presented fully in the ATC Energy Collaborative - Michigan section. This
section presents a strategic flexibility approach to the multiple factors emerging across the
U.P. and the status of current studies. The solution development process utilized in the
ATC Energy Collaborative — Michigan, in addition to our ongoing studies, identified the area
solutions to address various limitations based upon ATC’s Planning criteria.

Key system performance issues in Zone 2 include:

Connecting possible renewable generation sources,

Serving possible point load increases,

Anticipating possible generation retirements,

Limited import and export capability,

Aging 69-kV and 138-kV infrastructure throughout the Upper Peninsula,

Generator stability in the central portion of Upper Peninsula,

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,

e Record low Lake Superior water levels in previous years result in reduced available
hydro generation
output in the eastern U.P., magnifying reliability concerns in this area,

e High voltage concerns at lighter load periods for central and eastern Upper
Peninsula,

¢ Low voltages, most pronounced in the western and eastern Upper Peninsula,

e Potential low voltages and overloads in the northwestern U.P. due to recent load
increases, and

e Potential marginal voltages and overloads in the central U.P. due to potential load
increases and generation reductions.

e Several provisional projects in past 10-Year Assessments found low voltage and
thermal overload issues which did not appear in the 2011 TYA. The provisional
project in-service dates were retained for now until it can be determined in future

assessments that these voltage and thermal issues no longer exist.

Please refer to the ATC Energy Collaborative — Michigan for more information on the
application of strategic flexibility planning to Zone 2.
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Zone 2 - 2012 study results

Refer to Table ZS-1 and Figure ZS-5
Summary of key findings

e Low voltages throughout the Newberry area under contingency necessitate a project
to transfer load off of the Hiawatha-Roberts 69 kV line 6911 around 2012,

e Maintaining reliability of service to load in and around the greater Escanaba area
requires that system reinforcements be implemented in the near term, and

e Power flows particularly through the eastern U.P. necessitate the need for system
reinforcements in the near term.

There were facility overloads and several facilities near their emergency ratings in Zone 2
based on the 2012 analysis. Many projects are either planned or proposed to address
these near-term thermal issues by 2014. Details regarding these projects are described in
this section and in the Zone 2 — 2016 study results section.

Eastern U.P.

High voltages have been experienced on an intact system in real time in the eastern U.P.
The high voltages usually occur at lighter load levels. The primary sources are the Straits-
McGulpin 138-kV submarine cables, which are significant reactive power sources (13
MVAR each) and act like capacitor banks which raise system voltages.

To mitigate this operating limitation in the near term, two 13.8-kV reactors (total 25 MVAR)
were installed at the Straits Substation in 2010.

Escanaba area
As part of the ATC Energy Collaborative — Michigan, several projects were identified to
address system issues in the Escanaba area by 2012.

e Install a second Chandler 138/69-kV transformer (2012),
e Install Delta 69-kV bus tie breaker (2012), and
¢ Replace five 69-kV breakers at Delta Substation (2012).

These Escanaba area projects were identified as a result of the analyses of several
potential futures, which indicated low voltages and overloaded facilities throughout the 69-
kV system in central Delta County. These projects also address many System Operations
and Asset Renewal limitations. There are numerous System Operations needs associated
with the Escanaba area driven by outage coordination issues that make maintenance work
very difficult and/or expensive to perform. In addition, there are local issues associated with
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the lack of generation availability and/or possible network transmission service additions.
Additional projects to be installed by 2016 are identified in the 2016 Results section.

Munising/Newberry area
To address Munising area limitations, the following project has been proposed in the 2012
timeframe:

e Engadine load move project
o A facility outage of the Hiawatha-Engadine 69-kV line situates the
Engadine load at the end of a long radial feed and causes the voltage
criteria on the Newberry area 69-kV buses to be exceeded, and
o This project will address these low voltages under low generation and
single contingency conditions.

Western area
No western area reinforcements are needed through 2012.

Projects whose “Need date” precedes the “In-service date”

e Large power flows through the eastern U.P. of Michigan result in inadequate
loading performances and voltage, increased system losses, and high Locational
Marginal Prices (LMPs) for local power purchases. Current measures taken to
address the high flows include splitting the U.P. system almost all of the time to
eliminate the flows through the U.P. and expensive generation redispatch to try
to accommodate urgent maintenance outages in both the U.P. and northern
lower peninsula. Please refer to the Zone 2 - 2016 Study results for further
information and the solution to these issues

Projects whose “In-service date” precedes the “Need date”
e None

Zone 2 - 2016 study results
Refer to Table ZS-2 and Figure ZS-6

Summary of key findings

e Maintaining reliability of service to load in and around the greater Escanaba area
requires that system reinforcements be implemented in the near term, and

e Projects driven solely by the potential for the Kinross load addition in the eastern
U.P. have been removed from the project list.
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Escanaba area
As part of the ATC Energy Collaborative — Michigan, several projects were identified to
address system issues in the Escanaba area by 2016.

e Construct Chander-18" Road double-circuit 138-kV lines (2014), and
¢ Install Arnold 345/138-kV transformer (2015)

These Escanaba area projects were identified as a result of the analyses of several
potential futures, which indicated low voltages and overloaded facilities throughout the 69-
kV system in central Delta County. These projects also address many System Operations
and Asset Renewal limitations. There are numerous System Operations needs associated
with the Escanaba area driven by outage coordination issues that make maintenance work
very difficult and/or expensive to perform. In addition, there are local issues associated with
the lack of generation availability and/or possible network transmission service additions.

Eastern U.P.

A new transmission-distribution interconnection, referred to as the Kinross load, was
proposed as a load addition in Chippewa County south of Sault Ste. Marie. This load
originally represented a significant addition to the existing load in the Sault Ste. Marie area,
and created a sudden change in the load, generation, and transmission balance in the
eastern U.P. Since the 2010 Assessment the net load proposed for this project has been
greatly reduced to the point of not needing projects driven solely by the original load
addition. The following projects are now needed without the large Kinross load.

e Rebuild Straits-Pine River lines 6904/5 for 138 kV and operate at 69 kV (2014), and
e Uprate Pine River-Nine Mile 69-kV line 6923 to 167 degrees F and minimum asset
renewal (2016).

These projects will be required to improve the voltage profile and eliminate thermal
limitations in the eastern U.P. during this timeframe.

In order to eliminate power flow limitations in the eastern U.P., ATC is proposing the
addition of flow control technology in the area. The project chosen to address these issues
is the installation of a back-to-back HVDC device with voltage source converter technology
(VSC). The VSC will be connected in series with the Straits-McGulpin 138-kV lines
(9901/9903) for installation as soon as possible around the year 2014.

Power flow control in the eastern U.P. will adjust flows to more manageable levels to
preserve system reliability during maintenance and construction activities in the Upper and
Lower Peninsula systems through a large variety of system conditions, as well as providing
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improved local area power quality. It could also reduce system losses and allow more
economic dispatch of market generation if used to eliminate congestion while maintaining
local area reliability. Further study is required to determine the appropriate operational
protocol using this new device.

In conjunction with the eastern U.P. power flow control, ATC expects to permanently
energize a Hiawatha-Indian Lake line at 138 kV as soon as the VSC flow control is in
service. The Hiawatha-Indian Lake 138-kV project will increase the effectiveness of the
flow control project. It will enhance reliability by relieving voltage limitations and providing
more reliable maintenance outage opportunities.

Munising/Newberry area

As part of the ATC Energy Collaborative — Michigan, an uprate of the Munising-Blaney
Park 69-kV line was identified to address network system, asset renewal, and System
Operations issues in 2014.

Western area

Project development following the ATC Energy Collaborative — Michigan, determined that a
rebuild of the Atlantic69 line should be scheduled for completion in the 2013 timeframe.
This project will address low voltages, overloaded facilities and facility condition throughout
the Western area.

Several other projects were identified as near term solutions for the U.P. The solutions for
the eastern U.P., Munising/Newberry and Escanaba areas for the years 2012-2016 are
outlined in the Zone 2 — 2012 study results section.

No performance limits were exceeded for Category A conditions for all 2016 analysis
except the high voltage at Munising, Alger, and Alger-Delta 138-kV buses and the Lakota
Road 115-kV bus in the 2016 70% load model. The high voltage issues can be addressed
by adjusting generation in the area.

The lead times necessary to implement the corrective plans that are scheduled for 2012
through 2016 were considered and taken into account prior to assigning an in-service date
for each associated project. All of the projects scheduled for the near term planning horizon
have an “In-service date” that matches the “Need date”, except the following projects:

Projects whose “Need date” precedes the “In-service date”
e None

Projects whose “In-service date” precedes the “Need date”
e None
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Zone 2 — 2021 study results

Refer to Table ZS-3 and Figure ZS-7

Summary of key findings

e All longer term area needs were described and addressed in the Zone 2 — 2012
study results and Zone 2 — 2016 study results sections.

There was one thermal limitation and three area bus voltage limitations that appeared in
Table ZS-3. All of these limitations are addressed by generation adjustments and/or the
projects outlined in Zone 2 — 2012 study results and Zone 2 — 2016 study results. In
addition, further explanation can be found in the ATC Energy Collaborative — Michigan
section.

No performance limits were exceeded for Category A conditions for all 2021 analysis.

The lead times necessary to implement the corrective plans that are scheduled for 2017
through 2021 were considered and taken into account prior to assigning an in-service date
for each associated project. All of the projects scheduled for the longer term planning
horizon have an “In-service date” that matches the “Need date”, except the following
projects:

Projects whose “Need date” precedes the “In-service date”
e None

Projects whose “In-service date” precedes the “Need date”
e None
Zone 2 - 2026 study results

Refer to Table ZS-4 and Figure ZS-8

Summary of key findings

e Limitations identified will be addressed in projects outlined in the 2012 and 2016
sections.

There are three thermal limitations and several voltage limitations listed in Table ZS-4. The
voltage and thermal limitations occur in the Munising/Newberry, eastern U.P. and
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Escanaba areas and will be mitigated by projects described in the 2012 and 2016 study
results.

Please refer to the ATC Enerqgy Collaborative — Michigan for further information.

Projects whose “Need date” precedes the “In-service date”
e None

Projects whose “In-service date” precedes the “Need date”
e None

Assessment of Steady State Compliance with NERC Standards

The mitigation plans comprised of planned, proposed and provisional projects identified for
Zone 2 in this Assessment will allow the ATC system in Zone 2 to meet the steady state
portions of NERC standards TPL-001 and TPL-002 in each of the five years 2012-2016,
and for the 2017-2021 planning horizon.



2012 Limitations and Performance Criteria Exceeded

Table ZS-1

2012 Summer Peak Case

2012 Minimum Load Case

Plannin N — : — - -
Zone 9 Criteria Exceeded/Need % of Facility | % of Nominal | % of Facility | % of Nominal Facility Outage(s)
Rating Bus Voltage Rating Bus Voltage
1 Base case loading criteria exceeded FALSE - FALSE - System Intact
1 Base case voltage criteria exceeded - FALSE -- FALSE System Intact
Council Creek - Petenwell 138-kV line
. ACEC Badger West - Saratoga 138 KV line
- - 0, - 0, - -
! Council Creek 138-kV bus 89.1% - 89.2% ACEC Badger West - Petenwell 138 KV line
Saratoga - Petenwell 138-KV line
1 Badger West 138-kV bus -- 89.3% -- - ACEC Badger West - Saratoga 138 KV line
ACEC Badger West - Saratoga 138 KV line
1 Petenwell 138-kV bus -- 89.3% -- - ACEC Badger West - Petenwell 138 KV line
Saratoga - Petenwell 138-KV line
2 Base case loading criteria exceeded FALSE - FALSE - System Intact
2 Base case voltage criteria exceeded -- FALSE -- TRUE System Intact
M38 — Atlantic 138-kV line
2 M38 — Atlantic 69-kV li 94.69 - - -
antie ne % M38 — Atlantic 138-kV line®
Chandler — Lakehead Tap 69-kV line 108.5%
Masonville — Lakehead Tap 69-kV line 104.3% .
2 Gladstone — North Bluff 69-kV line 97.3% - - - Delta - Mead 69-kV line
Madonville — Gladstone 69-kV line 97.2%
2 Delta — Mead 69-kV line 97.3% - - - Chandler — Lakehead 69-kV line
Engadine, Newberry, LouPac, Newberry Hospital, Newberry _ ) o _ _ . _ . . .
2 Village, Roberts 69-kV buses 90.9 - 91.3% Hiawatha — Engadine 69-kV line
North Bluff, Bay View, Mead, Gladstone, Masonville and o B
2 Lakehead 69-KV buses - 84.2-89.1% - - Delta — Mead 69-kV line
2 Mead and Bay View 69-kV buses -- - - 90.4-91.0% Delta — Mead 69-kV line
2 Alger Delta, Munising, Alger 69-kV buses -- - -- 105.4-105.5% System Intact
2 Atlantic 138-kV bus - - - 113.7% Atlantic — M38 138-kV line
3 Base Case Loading Criteria Exceeded FALSE -- FALSE - System Intact
3 Base Case Voltage Criteria Exceeded -- FALSE -- TRUE System Intact
3 Royster — AGA Gas Tap 69-kV line 109.0% -- -- - Fitchburg — Syene 69-kV line
3 Royster — Sycamore 69-kV line 95.5% -- - - Femrite 138/69-kV transformer
3 Darlington 138-kV bus -- -- -- 105.2% System Intact
3 Huiskamp 138-kV bus - 90.5% -- 114.8% Huiskamp — North Madison 138-kV line
3 Verona 138-kV bus - 90.9% - 114.6%

Verona — Oak Ridge 138-kV line
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2012 Limitations and Performance Criteria Exceeded

Table ZS-1

2012 Summer Peak Case

2012 Minimum Load Case

Plannin N — - — - -
Zone 9 Criteria Exceeded/Need % of Facility | % of Nominal | % of Facility | % of Nominal Facility Outage(s)
Rating Bus Voltage Rating Bus Voltage
87.5% 90.1% Rubicon — Hustisford 138-kV line
3 Hubbard and Hustisford 138-kV buses - 88.1% - 90.2% Hustisford — Hubbard 138-kV line
88.1% 90.2% Rubicon — Hustisford — Hubbard 138-kV line
4 Base case loading criteria exceeded FALSE - FALSE - System Intact
4 Base case voltage criteria exceeded - FALSE - FALSE System Intact
. ) 106.7% Ellinwood — 12th Avenue 69-kV line
4 Sunset Point — Pearl Avenue 69-kV line - - -
106.4% Ellinwood 138/69-kV transformer®
5 Base Case Loading Criteria Exceeded FALSE - FALSE -- System Intact
5 Base Case Voltage Criteria Exceeded -- FALSE -- TRUE System Intact
Albers, Allerton, Hayes, Kenosha, Nicholson, Oak Creek,
5 Pennsylvania, Racine, Ramsey, St. Rita, and Somers 138-kV - - - 105-106.1% System Intact
buses
91.7% . )
5 Maple and Germantown 138-kV buses - 91.29% - - Maple — Saukville 138-kV line
. (]
) 108.3% Split Pleasant Prairie 345-kV bus 34
5 Bain 345/138-kV transformer #5 158.2% - - - Split Pleasant Prairie 345-KV bus 23
104% Split Oak Creek 230-kV bus 78
5 Oak Creek 345/230-kV transformer T895 100.1% -- - - Split Oak Creek 230-kV bus 67
5 Arcadian4 — Waukesha1 138-kV line 98.8% - -- -- Arcadian6 — Waukesha3 138-kV line
. . Arcadian4 — Waukesha1 138-kV line
— - ) - - -
5 Arcadian6 — Waukesha3 138-kV line 95.7% Split Waukesha 138-kV bus 12
5 Harbor — Kansas 138-kV line 94.8% - -- -- Kansas — Norwich 138-kV line
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Table ZS-2
2016 Limitations and Performance Criteria Exceeded

2016 Summer Peak Case

2016 70% Load Case

2016 90% Load Case

2016 105% Load Case

2016 65% High W-E Case

Planning - — - — - = - - = : s
Zone Criteria Exceeded/Need % of Facility | % of Nominal | % of Facility | % of Nominal | % of Facility | % of Nominal % of Facility Ratin % of Nominal | % of Facility | % of Nominal Facility Outage(s)
Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage 0 Y 9 Bus Voltage Rating Bus Voltage
1 Base case loading criteria exceeded FALSE -- FALSE - FALSE - FALSE - FALSE - System Intact
1 Base case voltage criteria exceeded -- FALSE - FALSE - TRUE - FALSE - TRUE System Intact
1 Council Creek 138-kV bus - 104.9% -- -- -- 105.3% -- -- -- 105.4% System Intact
Ripon - Northwest Ripon Tap 69-KV line
- p— - 0, — - — - — - — -
1 Dartford 69-kV bus 91.2-91.4% Metomen - Ripon 69-KV line
Castle Rock - Quincy ACEC 69-KV line
Hilltop - Buckhorn Tap 69-KV line
1 Pet I 138/69 KV transf 98.0 - 95.29 - - - - - 98.1Y - 115.59 -
elenwe / ransformer 5.2% & % Castle Rock - McKenna 69-kV line'
McKenna - Quincy ACEC 69-KV line
Arpin - Eau Claire 345-kV line
1 ACEC Badger West - Sarat 138-kV li - - 95.2 - 96.8% - - - - - 95.8 - 100.9% -
adger West - Saratoga 138-kV line ° ° King - Eau Claire - Arpin 345-kV line®
Arpin - Eau Claire 345-kV li
1 ACEC Badger West - Petenwell 138-kV line - - 98.2 - 99.8% - - - - - 95.8 - 103.9% - ing rpE";u Claauire a'/:fpin " k'\r/‘e“nes
2 Base case loading criteria exceeded FALSE - FALSE -- FALSE -- FALSE -- FALSE -- System Intact
2 Base case voltage criteria exceeded - FALSE -- TRUE -- FALSE -- FALSE -- FALSE System Intact
2 Mead and Chandler 69-kV buses - - -- -- -- -- -- -- -- 95.1 - 95.9% System Intact
2 Munising, Alger, Alger-Delta 69-kV buses -- -- - 105-105.5% - - - - - - System Intact
2 Lakota Road 115-kV bus -- -- - 105.30% - - - - - - System Intact
92.0% Pleasant Prairie — Zion 345-kV line
. 91.1% Pleasant Prairie — Zion 345-kV line®’
2 I Lake 69-kV = = - - = = - - =
ndian Lake 69-kV bus 91.6% Indian Lake 69-kV capacitor bank
91.7% Perkins 138-kV capacitor bank
2 Indian Lake 138/69-kV transformer #1 _ _ _ _ _ _ _ _ 97.2-98.2% _ Indian Lake 138/69-kV transformer #2
Indian Lake 138/69-kV transformer #2 ’ e Indian Lake 138/69-kV transformer #1
102.3% 101.7% Chandler — Lakehead Tap 69-kV line
2 Delta — Mead 69-kV line 97.4% - -- -- -- -- 96.8% - - - Masonville — Lakehead Tap 69-kV line
97.1% 96.7% Chandler - Lakehead - Masonville 69-kV line
Chandler — Lakehead Tap 69-kV line 112.8% 101.8% 108.6% 114.8% 103.9%
2 Masonville — Gladstone 69-kV line 96.9% - 90.7% -- 94.3% - 97.9% -- 93.4% -- Delta — Mead 69-kV line
Masonville — Lakehead Tap 69-kV line 108.5% 98.8% 104.7% 110.2% 101.1%
96.3% M38 — Atlantic 138-kV line
2 M38 — Atlantic 69-kV line - - - - - - 96.5% - -- -- Atlantic 138/69-kV transformer
100% M38 — Atlantic 69-kV line®®
Engadine, Newberry, Newberry Hospital,
2 Roberts, LouPac, Newberry Village, Hulbert - 90.3-90.7% -- -- -- 91.5-91.9% -- 91.3-91.7% -- -- Hiawatha — Engadine 69-kV line
and Eckerman 69-kV buses
2 North Bluff, Bay View, Mead, Gladstone, = 84.7-91.8% - 85.5-90.1% = 84.9-89.6% - 83.7-91.6% = 82.3-90.5% Delta — Mead 69-kV line
Lakehead, Masonville 69-kV buses
2 Empire - Presque Isle 138-kV line - - -- -- -- -- -- -- 100.6% -- Split Empire 138-kV bus #23
2 Escanaba and West 69-kV buses - 91.4-91.9% - - - - -- -- -- -- Delta - West Tap 69-kV line
o . v _ _ _ _ _ _ _ _ 102.0% _ Empire — Forsyth 138-kV line
2 Nordic — Mountain 69-kV line 110.5% Plains — Amnold 138-KV line
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Table ZS-2

2016 Limitations and Performance Criteria Exceeded

2016 Summer Peak Case

2016 70% Load Case

2016 90% Load Case

2016 105% Load Case

2016 65% High W-E Case

Planning - — - — - = - - = : s
z Criteria Exceeded/Need % of Facility | % of Nominal | % of Facility | % of Nominal | % of Facility [ % of Nominal |/ - . % of Nominal | % of Facility | % of Nominal Facility Outage(s)
one Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage % of Facility Rating Bus Voltage Rating Bus Voltage
3 Base case loading criteria exceeded FALSE - FALSE -- FALSE -- FALSE -- FALSE -- System Intact
3 Base case voltage criteria exceeded - FALSE -- FALSE -- FALSE -- FALSE -- FALSE System Intact
Royster — Sycamore 69-kV line 98.2% -- -- -- -- -- -- 104.5% -- -- Femrite 138/69-kV transformer
3 Verona 138-kV bus - 89.4% - - - 89.9% - 88.8% -- -- Verona — Oak Ridge 138-kV line
3 Huiskamp 138-kV bus -- 89.9% - 91.7% - 90.4% - 89.9% -- 91.7% Huiskamp — North Madison 138-kV line
Paddock 345/138-kV transformer
3 Darlington — North Monroe 138-kV line -- - - - - - - - 102.0 - 95% - Darlington 138/69-kV transformer
Darlington — DPC Gratiot 69-kV line
3 Eden — Mineral Point 69-kV line -- - -- -- -- -- -- -- 95.3% - Darlington — Lafayette Wind 138-kV line
3 South Monroe — Browntown 69-kV line - - - - - - - - 97.0% - Darlington — North Monroe 138-kV line
3 Concord 138-kV bus - - - - - - - 96.0% - -- System Intact
87.5% 87.1% 87.2% 87.2% Rubicon — Hustisford 138-kV line
3 Hubbard and Hustisford 138-kV buses -- 88.2% - 87.4% - 86.5% - - - 87.9% Hustisford - Hubbard 138kV line
88.2% 87.4% 86.5% 87.9% Rubicon - Hustisford - Hubbard 138kV line
4 Base case loading criteria exceeded FALSE -- FALSE -- FALSE -- FALSE -- FALSE -- System Intact
4 Base case voltage criteria exceeded -- FALSE -- FALSE -- FALSE -- FALSE -- FALSE System Intact
4 Manrap — Custer 69-kV line - - -- -- -- -- 95.4% -- -- -- Dewey — Lakefront 69-kV line
95.6% Sheboygan Energy Center — Grandville 345-kV line
4 Lau Road — Elkhart Lake 138-kV line - - -- -- -- -- -- -- 95.6% -- Point Beach — Sheboygan Energy Center 345-kV line
95.6% Point Beach 345-kV bus tie 1 - 2
106.7% Point Beach 345-kV bus tie 1 - 2
106.7% Point Beach — Sheboygan Energy Center 345-kV line
B . Dy _ _ _ _ _ _ _ _ 106.6% _ Sheboygan Energy Center — Granville 345-kV line
4 Elkhart Lake — Saukville 138-kV line 103.4% Cypress — Arcadian 345-kV line
102.9% Edgewater — Cedarsauk 345-kV line
101.9 — 95.0% Plus other less severe contingencies
96.7% 102.9% Tecumseh Road 138/69 kV Transformer*
96.7% 102.9% Tecumseh Road 138/69 kV Transformer
4 Gravesville - Glenview 138-kV line 96.6% - -- -- - - 102.9% - -- -- Tecumseh Road - Ford Drive tap 69-kV line
- 96.0% Ford Drive tap - New Holstein 69-kV line
- 96.0% Tecumseh Road - New Holstein 69-kV line*
. . 107.9% 97.0% 113.6% Ellinwood — 12th Avenue 69-kV line
4 Sunset Point — Pearl Avenue 69-kVline 107.9% - " " 96.9% " 113.4% " " ” Ellinwood 138/69-kV transformer*
5 Base case loading criteria exceeded FALSE - FALSE -- FALSE -- FALSE -- FALSE -- System Intact
5 Base case voltage criteria exceeded - FALSE -- FALSE -- FALSE -- FALSE -- FALSE System Intact
. 158.6% 142.5% 158.8% 158.3% 142.6% Split Pleasant Prairie 345-kV bus 34
5 Bain 345/138-kV transformer #5 111.4% - - - - - 106.4% - 127.1% - Split Pleasant Prairie 345-kV bus 23
104.2% 104.4% 104.3% Split Oak Creek 230-kV bus 78
5 Oak Creek 345/230-kV transformer T895 101.5% - -- -- _ -- 101.9% -- -- -- Split Oak Creek 230KV bus 67
5 Arcadian4 — Waukesha1 138-kV line 97.9% - 114.1% -- 130.4% -- 98.5% -- -- -- Arcadian6 — Waukesha3 138-kV line
. . 94.7% 110.5% 126.3% 95.4% Arcadian4 — Waukesha1 138-kV line
5 Arcadian6 — Waukesha3 138-kV line = - 100.4% - 112.7% - - - - - Split Waukesha 138-kV bus 12
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Table ZS-2

2016 Limitations and Performance Criteria Exceeded

2016 Summer Peak Case

2016 70% Load Case

2016 90% Load Case

2016 105% Load Case

2016 65% High W-E Case

Planning - — - — - = - - = : s
Zone Criteria Exceeded/Need % of Facility | % of Nominal | % of Facility | % of Nominal | % of Facility | % of Nominal % of Facility Rating % of Nominal | % of Facility | % of Nominal Facility Outage(s)
Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage Bus Voltage Rating Bus Voltage
96.2% Split Arcadian 345-kV bus 12
5 Arcadian 345/138-kV transformer #3 - - - -- 99.6% -- -- -- -- -- Arcadian 345-kV bus outage
94.9% Arcadian 345/138-kV transformer #1
5 Bain — Kenosha 138-kV line - - -- -- -- -- -- -- 100.3% -- Pleasant Prairie — Zion 345-kV line
5 Pleasant Prairie — Zion 345-kV line - - - - — — - - 96.8% = Zion — Arcadian 345-kV line?’
5 Granville 345/138-kV transformer #1 - - -- -- 108.2% -- - - -- -- Split Granville 345-kV bus 23
Kansas — Norwich 138-kV line
0 0,
E)ggé) 10(2'_0 e Dewey — Norwich 138-kV line
5 Harbor — Kansas 138-kV line - - 1 02' 50/0 -- _ -- -- -- -- -- Split Dewey 138-kV bus
101 '70/0 _ Dewey — Montana 138-kV line
L Plus Other Less Severe Outages
5 Albers — Kenosha 138-kV line - - 107.2% - 105.6% - - - - - Albers — Bain 138-kV line
5 Edgewood — St. Martins 138-kV line - - 98.1% -- -- -- -- -- -- -- Merrill Hills — Waukesha 138-kV line
Oak Creek — Ramsey 138-kV line 101.0%
5 Kansas — Ramsey 138-kV line - - -- -- 96.1% -- - - -- -- Oak Creek — Pennsylvania 138-kV line
Nicholson — Ramsey 138-kV line 95.1%
5 Waukesha 138-kV bus 12 - - -- -- 99.7% -- -- -- -- -- Arcadian6 — Waukesha3 138-kV line
5 Kenosha — Lakeview 138-kV line - - -- -- -- -- 96.2% -- 126.9% -- Pleasant Prairie — Zion 345-kV line
5 Lakeview — Zion 138-kV line - - - - - - - - 129.9% - Pleasant Prairie — Zion 345-kV line
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Table ZS-3

2021 Limitations and Performance Criteria Exceeded

2021 Summer Peak Case

2021 Minimum Load Case

2021 70% Shoulder Case

2021 90% E-W Bias Case

2021 65% High W-E Bias Case

;2:'6”9 Criteria Exceeded/Need % of Facility [% of Nominal| % of Facility |% of Nominal| % of Facility |% of Nominal| % of Facility [% of Nominal| % of Facility [% of Nominal Facility Outage(s)
Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage
1 Base case loading criteria exceeded TRUE - FALSE - FALSE - FALSE - TRUE - System Intact
1 Base case voltage criteria exceeded -- FALSE - TRUE - FALSE -- FALSE -- FALSE System Intact
- 0, i - i - | i
Dartford,Ripon Industrial Park, Northwest S4L5 = LI Ripon - NW R|p9n Tap 69 K.V line
1 Rivon and Rinon 69-kV buses - 90.6 - 91.9% - - - - - - - - Metomen - Ripon 69-KV line
P p 91.6% NW Ripon Tap - Dartford Tap 69-KV line
Winneconne, Omro o . ) .
1 and Omro Industrial Park 69-KV buses - 90.8 - 91.4% - - - - - - - - Winneconne - Sunset Point 69-kV line
1 Council Creek 161-kV bus -- 91.2% - - - -- -- -- -- -- Monroe County - La Crosse 161-kV line
1 Council Creek 138-kV bus - - - 105.5% - - - - - - System Intact
1 Metomen 138/69 KV transformer 95.6% - - - - - - - - - System Intact
101.7% System Intact
106.2% Castle Rock - Quincy ACEC 69-KV line
1 Petenwell 138/69 KV transformer 104.1% - - - 95.6 - 104.2% -- - -- 119.2% -- Hilltop - Buckhorn Tap 69-KV line
103.5% Castle Rock - McKenna 69-kV line'*
101.4 - 103.3% Plus other less severe contingencies
98.8% Petenwell - Big Pond 69-KV line
1 Castle Rock - ACEC Quincy 69-KV line 98.8% - - - -- -- -- -- - -- Petenwell 138/69-kV Transformer
98.7% Necedah Tap - Big Pond 69-KV line
Arpin - Eau Claire 345-kV line
King - Eau Claire 345-kV line
1 ACEC Badger |est - Petenvel - - - - 96.9 - 135.9% - - - 96.1 - 103.8% - Arpin 345/138-kV. transformer
Arrowhead - Stone Lake 345-kV line
Plus other less severe contingencies
Arpin - Eau Claire 345-kV line
King - Eau Claire 345-kV line
1 ACEC Baﬂ%egrll’\v/el?:é Saratoga - - - - 97.1-132.7% - - - 100.5% - Arpin 345/138-KVtransformer
v Arrowhead - Stone Lake 345-kV line
Plus other less severe contingencies
2 Base case loading criteria exceeded FALSE - FALSE -- FALSE - FALSE - FALSE - System Intact
2 Base case voltage criteria exceeded - FALSE - FALSE - FALSE - FALSE - FALSE System Intact
Engadine, Newberry, Newberry Hospital, 84.4-90.4% 88.5-89.0% Hiawatha-Engadine 69-kV line
2 Roberts, LouPac, Newberry Village, Hulbert, - _ - - - - - 89.5-89.8% Engadine-Newberry 69-kV line
Eckerman 69-kV buses ’ e 9 Y
3 Base case loading criteria exceeded FALSE - FALSE - FALSE - FALSE - FALSE - System Intact
3 Base case voltage criteria exceeded - FALSE - FALSE - FALSE - FALSE - FALSE System Intact
Paddock 345/138-kV transformer
Darlington 138/69-kV transformer
. . Darlington — DPC Gratiot 69-kV line
- | - - - - - - - - -_ 0, -
3 Darlington — North Monroe 138-kV line 118.8 — 98.8% Eden — Wyoming Valley 138-kV line
Eden — Wyoming Valley — Spring Green 138-kV
line plus other less severe contingencies
3 Eden — Mineral Point 69-kV line -- - - -- - - -- - 111.3 - 98.5% - Darlington — Lafayette Wind 138-kV line
South Monroe — Browntown — Jennings Road _ 5 ) _ v T
3 _ Wiote 69KV line -- - - -- - - -- - 110.8 - 101.2% - Darlington — North Monroe 138-kV line
3 Nelson Dewey 161/138-kV transformer - - - - 96.0% - - - - - System Intact
Nelson Dewey Unit 2
Pleasant Praire Unit 1
3 Nelson Dewey 161/138-kV transformer - - - - 103.1 - 99.4% - - - - - Pleasant Praire Unit 2
Edgewater Unit 5 plus other less severe
contingencies
3 Royster — Sycamore 69-kV line 106.3% - - - - - 96.3% - - -- Femrite 138/69-kV transformer
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Table ZS-3

2021 Limitations and Performance Criteria Exceeded

2021 Summer Peak Case

2021 Minimum Load Case

2021 70% Shoulder Case

2021 90% E-W Bias Case

2021 65% High W-E Bias Case

;2:'6”9 Criteria Exceeded/Need % of Facility [% of Nominal| % of Facility |% of Nominal| % of Facility |% of Nominal| % of Facility [% of Nominal| % of Facility [% of Nominal Facility Outage(s)
Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage Rating Bus Voltage
3 Westport — Wanakee Muni#2 69-kV line 98.1% -- - -- - - - - -- - West Middleton — Pheasant Branch 69-kV line
Verona — Oak Ridge 138-kV line
| _— 0, _— _— _— 0, _— 0, _— 0,
3 Verona 138-kV bus 87.9% 90.8% 88.8% 91.4% Verona 138/69-kV transformer
3 Huiskamp 138-kV bus - 89.4% - 114.8% -- 90.1% - 90.4% -- 91.4% Huiskamp — North Madison 138-kV line
87.5% 87.5% 86.9% 88.1% 87.2% Rubicon — Hustisford 138-kV line
3 Hubbard and Hustisford 138-kV bus - 88.1% - 87.6% - 87.3% - 88.1% - 87.2% Hustisford — Hubbard 138-kV line
88.1% 87.6% 87.3% 88.1% 87.1% Rubicon — Hustisford — Hubbard 138-kV line
102.8% NW Neloit — Paddock 138-kV line
3 Paddock — Townline 138kV line -- -- - - 101.8% - -- - -- - Paddock — NW Beloit — Blackhawk 138-kV line
101.1% NW Beloit — Blackhawk 138-kV line
3 NW Beloit — Paddock 138kV line -- - - - 96.9% - -- - - - Paddock — Townline 138-kV line
4 Base case loading criteria exceeded FALSE - FALSE - FALSE -- FALSE -- FALSE -- System Intact
4 Base case voltage criteria exceeded - FALSE - TRUE - FALSE - FALSE - FALSE System Intact
4 Manrap — Custer 69-kV line 99.3% - - - - - - - - - Dewey — Lakefront 69-kV line
103.7% Tecumseh Road 138/69 kV Transformer*
103.7% Tecumseh Road 138/69 kV Transformer
4 Glenview — Gravesville 69-kV line 103.7% - - - - - - - - - Tecumseh Road - Ford Drive tap 69-kV line
97.0% Ford Drive tap - New Holstein 69-kV line
97.0% Tecumseh Road - New Holstein 69-kV line*
. . 110.5% 98.9% Ellinwood 138/69-kV transformer*
4 Sunset Point ~ Pearl Avenue 69-kV line 110.4% - - - - - 98.9% - - - Ellinwood — 12th Avenue 69-kV line
4 Morgan — Falls 138-kV line - - - - 101.8% - - - - - Morgan — Plains 345-kV line
4 Elkhart Lake — Saukville 138-kV line -- -- -- -- - -- -- -- 97.9% - Barnhart — Cedarsauk 345-kV line
4 Kewaunee 138-kV bus -- - - 103.6% - - -- - - - System Intact
5 Base case loading criteria exceeded FALSE -- FALSE -- FALSE - FALSE -- FALSE - System Intact
5 Base case voltage criteria exceeded -- FALSE -- TRUE - FALSE -- FALSE -- FALSE System Intact
104.3% 104.4% 102.7% Split Oak Creek 230-kV bus 78
5 Oak Creek 345/230-kV transformer T895 102.5% - - - - - 102.5% - 99.8% - Split Oak Creek 230-kV bus 67
. 158.4% Split Pleasant Prairie 345-kV bus 34
5 Bain 345/138-kV transformer #5 104.6% - - - - - - - - - Split Pleasant Prairie 345-kV bus 23
5 Arcadian4 — Waukesha1 138-kV line 98.4% - - - 110.2% — 120.4% — - — Arcadian6 — Waukesha3 138-kV line
. . 95.3% 106.8% 116.6% Arcadian4 — Waukesha1 138-kV line
5 Arcadian6 — Waukesha3 138-kV line N - - - 05.8% - 102.0% - -- - Split Waukesha 1-2 bus
5 Arcadian 345/138-kV transformer #3 - - - - - - 95.9% - - - Arcadian 345/138-kV transformer #1
108.2% Zion — Arcadian 345-kV line
5 Pleasant Prairie — Zion 345-kV line - - - - - - - - 101.1% - Zion - Arcadian 345-kV line™
98.8% System Intact
Lakeview — Zion 138-kV line 96.8% 144%
5 Arcadian — Zion 345-kV line -- - - - - -- - -- 108.1% -- Pleasant Prairie — Zion 345-kV line
Kenosha - Lakeview 138-kV line 99.6% 141.9%
5 Bain — Kenosha 138-kV line - - - - -- -- - -- 107.8% -- Pleasant Prairie — Zion 345-kV line
5 Albers — Kenosha 138-kV line - - - - 100.4% -- -- -- Albers — Bain 138-kV line
5 Maple and Germantown 138-kV buses - - - - - - - 89.7-90.3% - - Saukville — Maple 138-kV line
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Table ZS-4

2026 Limitations and Performance Criteria Exceeded

2026 Summer Peak Case

Plgg:leng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating Bus Voltage
1 Base case loading criteria exceeded TRUE - System Intact
1 Base case voltage criteria exceeded - TRUE System Intact
90.0 - 91.7% Wautoma — Silver Lake Tap 69-kV line
Silver Lake, ACEC Spring Lake, Redgranite, 91 '0 -91 '2°/° Ripon - Northwest Ripon Tap 69-KV line
1 Fountain Valley, River Run, Berlin and Fox River 69-kV - 91 '2 91 '4°/° Metomen — Ripon 69-kV line
. - . 0 . . .
buses 918 -91.9% Silver Lake — ACEC Spring Lake 69-kV line
96.4% System Intact
1 Dartford,Ripon Industrial Park, Northwest Ripon _ 88.3 - 89.8% Ripon - Northwest Ripon Tap 69-KV line
and Ripon 69-kV buses 88.5 - 89.9% Metomen — Ripon 69-kV line
90.4 - 91.8% Northwest Ripon Tap - Dartford Tap 69-KV line
Winneconne, Omro o ) ) )
1 and Omro Industrial Park 69-KV buses - 89.4 - 90.0% Winneconne — Sunset Point 69-kV line
Necedah Tap — Big Pond 69-kV line
1 Castle Rock — ACEC Quincy 69-kV line 101.1% - Petenwell — Big Pond 69-kV line
Petenwell 138/69-kV transformer
100.5% System Intact
1 Metomen 138/69 KV transformer 101.4% - North Fond du Lac 138/69-kV transformer
100.0% North Fond du Lac — Rosendale Tap 69-kV line
106.2% System Intact
110.2% Castle Rock — Quincy ACEC 69-kV line
107.9% McKenna — Quincy ACEC 69-kV line
1 Petenwell 138/69-kV transformer 107.5% - Hilltop — Buckhorn Tap 69-kV line
107.3% Castle Rock - McKenna 69-kV line®
98.6 - 106.2% Plus other less severe contingencies
1 Wautoma - ACEC Wautoma Tap 69-kV line 96.9% - Harrison North - Harrison 69-kV line
2 Base case loading criteria exceeded FALSE -- System Intact
2 Base case voltage criteria exceeded -- FALSE System Intact
83.5-89.4% Engadine — Newberry 69-kV line
2 Hulbert, Eckermann, Lou-Pac, Newberry Village, B 88.1-91.5% Newberry — Newberry Hospital 69-kV line
Roberts, Talantino 69-kV buses 86.4 - 90.8% Newberry Hospital — Roberts 69-kV line
86.7 -91.2% Hiawatha — Roberts 69-kV line 6911%*
3 Base case loading criteria exceeded FALSE -- System Intact
3 Base case voltage criteria exceeded -- FALSE System Intact
3 Timberlane Tap — West Middleton 69-kV line 95.6% -- Spring Green 138/69-kV transformer
Waunakee Switching — Waunakee Municipal 2 69-kV
3 West Middleton — Pheasant Branch 69-kV line 107.8 — 96.5% - line
Westport — Waunakee Municipal 2 69-kV line
3 West Middleton 138/69-kV transformer -- West Middleton 138/69-kV transformer
3 Westport — Waunakee Muni2 69-kV line 114.7% - West Middleton — Pheasant Branch 69-kV line
3 Waunakee Industrial Park — Huiskamp 69-kV line 95.7% - West Middleton — Pheasant Branch 69-kV line
3 Royster — Sycamore 69-kV line 115.0% -- Femrite 138/69-kV transformer
3 Huiskamp 138-kV bus - 88.7% Huiskamp — North Madison 138-kV line
3 Verona 138-kV bus - 86.0% Verona — Oak Ridge 138-kV line
87.0% Rubicon — Hustisford 138-kV line
3 Hubbard and Hustisford 138-kV bus -- 87.7% Hustisford — Hubbard 138-kV line
87.7% Rubicon — Hustisford — Hubbard 138-kV line
3 Alto 69-kV bus - 96.8% System Intact
4 Base case loading criteria exceeded FALSE -- System Intact
4 Base case voltage criteria exceeded -- FALSE System Intact
4 Manrap — Custer 69-kV line 106.2% -- Dewey — Lakefront 69-kV line
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2026 Limitations and Performance Criteria Exceeded

Table ZS-4

2026 Summer Peak Case

Plgg:leng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating Bus Voltage
101.5% Tecumseh Road 138/69-kV transformer®*
4 Glenview — Gravesville 69-kV line 101.5% -- Tecumseh Road 138/69-kV transformer
101.5% Tecumseh Road — Ford Drive 69-kV
. ) 113.2% Ellinwood — 12th Avenue 69-kV line
4 Sunset Point — Pearl Avenue 69-kV line 112.9% -- Ellinwood 138/69-KV transformer
5 Base Case Loading Criteria Exceeded FALSE -- System Intact
5 Base Case Voltage Criteria Exceeded -- FALSE System Intact
5 Bluemound 230-kV buses #1, #2 and #3 -- 95.8% System Intact
5 Brookdale East, Allerton 138-kV buses -- 95.5 - 95.9% System Intact
. 158.9% Split Pleasant Prairie 345-kV bus 34
5 Bain 345/138-kV transformer #5 99.5% - Split Pleasant Prairie 345-KV bus 23
102.4% Split Oak Creek 230-kV bus 67
5 Oak Creek 345/230-kV transformer T895 104.7% - Split Oak Creek 230-kV bus 78
5 Kenosha — Lakeview 138-kV line 103.0% - Pleasant Prairie — Zion 345-kV line
5 Lakeview — Zion 138-kV line 99.3% - Pleasant Prairie — Zion 345-kV line
5 Pennsylvania 138-kV bus -- 91.6% Oak Creek — Pennsylvania 138-kV line
5 Arcadian — Waukesha 138-kV line - 96.8% Arcadian — Waukesha 138-kV line
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Table ZS-9
Zone 2 Load and Generation

Zone 2 2012 2016 2021 2026
Peak Forecast (megawatts) 844.3 867.6 890.5 913.7
Average Peak Load Growth N/A 0.68% 0.52% 0.52%
Existing Generation Capacity (megawatts) 867.2 867.2 867.2 867.2
Existing Capacity Less Load (megawatts) 22.9 -0.4 -23.3 -46.5
Existing Generation Capacity plus Modeled

Generating Capacity Additions (megawatts) 867.2 867.2 867.2 867.2
Modeled Capacity Less Load (megawatts) 22.9 -0.4 -23.3 -46.5




Figure PR-2

Depending on the status of the projects shown,
the transmission line additions may be for illustrative
purposes only and may not refect the actual routes.
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AMERICAN TRANSMISSION COMPANY *

Currently, ATC owns or operates transmission facilities in
Wisconsin, lllinois, Minnesota, and the Upper Peninsula of
Michigan. Facilities include:

* Approximately 9440 miles of transmission lines

* 96 wholly owned substations

* 419 jointly owned substations

* ATC offices in Madison, Cottage Grove, Pewaukee,
DePere, and Kingsford, MI
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PLANNING ZONE 2

e New 69KV Transmission Line = m m = Rebuilt 69 kV Transmission Line
@ New 115, 138 or 161 kV Transmission Line ™ ™ = = Rebuilt 115, 138 or 161 kV Transmission Line
e New 345 kV Transmission Line = m m m Rebuilt 345 kV Transmission Line
@ Transmission Line Voltage Conversion
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AMERICAN TRANSMISSION COMPANY *

Currently, ATC owns or operates transmission facilities in
Wisconsin, lllinois, Minnesota,and the Upper Peninsula of
Michigan. Facilities include:

* Approximately 9440 miles of transmission lines

*96 wholly owned substations

* 419 jointly owned substations

* ATC offices in Madison, Cottage Grove, Pewaukee,
DePere, and Kingsford, MI

Modified: June 20, 2011
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PLANNING ZONE 2
High or Low Bus Voltage
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only. A Company owned and operated facility locations are approximate.
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Figure ZS-6
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Performance Criteria Exceeded and Other Constraints (2013-2016) Existing Transmission Facilities

AMERICAN TRANSMISSION GOMPANY * P L A N N I N G Z O N E 2 @ ATC Office Location

i ities i . A ATC Substation, Switchyard or Terminal
Currently, ATC owns or operates transmission facilities in ’
Wisconsin, lllinois, Minnesota,and the Upper Peninsula of H Igh or Low Bus VOItage .

Michigan. Facilities include: Lﬁ Generation

* Approximately 9440 miles of transmission lines HH L. ) )
* 96 wholly owned substations Overloaded Faci |ty /\— ATC Transmission Line (width = voltage)
* 419 jointly owned substations

* ATC offices in Madison, Cottage Grove, Pewaukee,
DePere, and Kingsford, Ml i i in this map is advisory and is intended for only. Americ ission Company owned and operated facility locations are approximate.

Updated June 20, 2011
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Performance Criteria Exceeded and Other Constraints (2017-2021)

P L A N N I N G Z O N E 2 @ ATC Office Location

A ATC Substation, Switchyard or Terminal

Currently, ATC owns or operates transmission facilities in H ig h or LOW B us vo |tage
L= Generation

Wisconsin, lllinois, Minnesota,and the Upper Peninsula of

Michigan. Facilities include:
* Approximately 9440 miles of transmission lines HH L. ) )
* 96 wholly owned substations Overloaded Facility ATC Transmission Line (width = voltage)
* 419 jointly owned substations
* ATC offices in Madison, Cottage Grove, Pewaukee,

DePere, and Kingsford, MI i i in this map is advisory and is intended for

Existing Transmission Facilities

AMERICAN TRANSMISSION COMPANY *

Company owned and operated facility locations are approximate.

only. A

Updated June 20, 2011
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Currently, ATC owns or operates transmission facilities in
Wisconsin, lllinois, Minnesota,and the Upper Peninsula of
Michigan. Facilities include:

* Approximately 9440 miles of transmission lines

*96 wholly owned substations

* 419 jointly owned substations

* ATC offices in Madison, Cottage Grove, Pewaukee,
DePere, and Kingsford, MI

Twin Lake,

Empire Ming,

Rerch:Lake:

Mansfield

Fr e
Lakehead Pump Iron River Tansfleld

Crystal Falls

*
Strawberry Hill [ron Grove. .—-—fry,ml Falls
Tron Jes

Lincoln Ave (UPPCO)

Peavy Falls Hy,

Florence

Florence
AINCY

Bluff,View

Forest
Goodman

Daves Falls

Wh

Marinejjte

Silver Cliff

Fox Hills STA

Caldron Falls Hy "V

Oconto High Falls, Hy] Thunder

Randville,

Mich Transmitter Facility Sawyer Lumber K | Sawyer
K. 1 s?&er AFB

Nordic
Félch Mountain

Ki'ngys'ford

Nathan [Carney

Chalk Hills Hy

Amber
2 Holmes

ite Rapids Hy Rosebush  Dagectt

Stephenson

Jusaukee Ingalls

Grand Rapids Hy

Sandstone Rapids Hy
Criv[t7

Lake

Munising fAlger

Munising.
Chatham
Forest'L'ake

Perkins
Lakehead Rapid River

Comel,UP

Door

Sister Bay

Superior

Shingleton es (UPPCO) Seney_(y*PPCO)

Seney (AD;REA)

Blaney Park SW STA

Manistique, Glen Jenks -
Manisti

Performance Criteria Exceeded and Other Constraints (2012-2026)
PLANNING ZONE 2

High or Low Bus Voltage

Overloaded Facility

in this map

is advisory and is intended for

only. A

Company owned and operated facility locations are approximate.

Newberry Vig

Hiawatha (ESE) Engadine

Gould City SW STA

Loading Dock Sub

Raco
Eckermai n"’_'I

Hulbert
Lou Pac

Newberry
o
Roberts SW STA

Trout Lake (ESE)
———*Trout Lake (CEC)

Rexton

Lakehead Naubinway

Existing Transmission Facilities
@ ATC Office Location
A ATC Substation, Switchyard or Terminal
L% Generation
ATC Transmission Line (width = voltage)

Pine River (ESE)|Rudyard

CANADA

Us Hydro 9 & 10 Magazine
Sault Ste. Marie

3 Mite Saut

Brimley Datfter

9 Mile SW STA

TorgKincheloe Main
Kincheloe Housing Kincheloe SW STA
Pickford

Rockview

Limeston

Mackinac Island

Lake Huron

MICHIGAN

Updated June 20, 2011



Figure ZS-23

@ Twi,n Falls SW STA
Ay

Sugar L-oaf ""k g

Presque Isle SW YD

Pulp

Presque Isle - Marquette County Vicinity

Forestville

Harbor

“Eagle 7

Harbor
Copper  Delaware Mandap
Falls Wyoming

‘A

AV
Big Bay
| Pl 605 Trowbridge Park
Brookton Corners
A
\t.

553"

A,
4
Go 7

o
T8 AIML

Eagle Central - Nepco Camp
Nestl o enix Number 7
Vaughsville Keweenaw Ia

6
Bass Lake T ND
ass Lake
Ojibway EWEENAW A /
¢ Vil
Ahmeek pichawk 2 Bets§

Pl
llouez Copper @
€ St 2 Hebard:
Kearsarge City Q\b =&

West W""’e”"%emen il Traverse

Tamarack— CalumetyCentennial Mine Tap,
Tamarack Aurium
Swedetowr” g4

’Osceola

TWFY81

Snowshoe Gi

J
Tflron Mountain

y Freeman
(’\\) Lake Sa -/ A
N Linden Beverly Hills Eagle Mills
Hubbell ~ Gregoryville .
Bosto Qmuﬁc ¢ 6130 Quinnesec
Liminga Eleyation Elevation St il 4

Armory
Lewer Pewabic
StjTap 2 ETapll
Pewabic Mason

A 6120 A
Elevation}St A - __Ripley  Dollar
A‘MTUEa

e -,
V Aftienry o i ol S\
A4/ st (UPRCO i

iy
Negaunee 553 Harvey.
Portage Tap

{ Aragon
e Grede Foundries %
o O)"Atlantlc fSun i 480
Portage‘ B Itic Superior ' ou W TON : p A
(U;PCO) Sothlh Range abbit \"T é Bluff View Norway. /w’&
QO)) Pa-:—l:ler:dglgtam i Y Aurora KIngSford Metals A - Greenwood WeSt |Sh peming e
T Champion | Chassel!’ \
S v 4 FLORENCE ' i i i Salisbur Q
S omie § Nlara Paper Of Wisconsin Frenchtown Yy ©
Toivola § : A ¥ / 9
2 Niagara {4 o
Stonington - ~+
N 5 LR ARINETTE 00853 N
Vi 2 National Mine
Donken L o~ N
N
Twin Tapiola®N <t
Lak 8 lovers - - al = 2 (0% Cascade
akes .
2 | Mountain / Kingsford V t
wPr) i 2 ron iviountain INgstor ICINILY 3 National
Stone Lakes { McComb Tilden b
Container, O|d erﬁna Lake El ’,'weenaw Corner
A ntonagon Firesteel Winona Roland ay
A i i
. E(Upscoh Ontonagon Ontonagon188 A \Winona ]6\ Gentian
ilyer ;
o it 5 e uPSCO Bear -
= e\ & il Lowh WO Lake Superior Sands
2 N 13
(o;\%§ LakZ\) (W ) Homeier N LKG 1 1
: Greenland Mine Hazel
Grand 0 — . Antlers
. ATake Mine White Nisula Alston
White Rapids B {38 Dee
llA Pine Mine 6‘ MassoHy A/& , Grand s
o \ Rockland/'\‘/lass McKeever mra( ‘ v
Whm—Wh' Rockland JetSw " "2~ | waingla o= Raradise
Pine Vg teping Old Victoria st Av(RUOF(iISI)and Wass ouSsean S}?ﬂ! ns
\Fandi {
Historic Tt.)wns.ne \ IZanding @
NeiClOriama Victoria Hy
Pori
Snug /
ONTONAGON ?me Stump Timberlost ¢ Harboriemerson €hurchville ‘ )
unction Whitehouse Us Hydro Brassar
Landln e Landing ¢ % 10 Magazine
guga Rie: ) YA'VPortag(gTSt Hy
G
M . i Ei @ >
erdiand Big Bay, R'/A‘ Landing , - Ville3aie de Wasal
ollar
‘ Marquette Diesel Lavender Settlel
MAR Q UETTE b(aq mehndg%-Park
Topaz L Martins A'AG_ Brmkmette LUCE
Matchwood | anding E.L Corners
Bruce Wattone—govington i cl Beverly Eagle Q- (77\
Ewen—_, Crossing__,—— r w@ Chimpion owry i NOth Hills MlIIS_A Freeman o Dorgans Z
Balitmore . HOUGHTO Beacon < iorite Lakewood ;
wBruce) ' Paynesville & Vs Green§1one NLKYll Bar/nﬂ.rﬂ Negaune, GX} b, G e GO Melstrant Eightmile Fotrmile Crossing Robedale
Crossing o D Wobic | :PMMeenwood North Is,?j’emw “Grove Williams Cusino Corner Corner Be“é/ A 6952_——Dafter AA
Trolt D/-/Q Mineral /A - Processing % Saii€bury N Crossing Landf ” Daherl 9 Mile SW STA
\ e o Processing  Tap South ming '””WP ! e Myrer | Raco,Tap, Brimley o!
Agate Greenwood ) Greén . Indian Van Meer, McPhees Ec__lg% LS cg]’/ McCarron = >
National ATy i Gardén Town Newb Landing seewhy ~Eckerman Strgy
J Qi ( 1 i \ (“"”'"Tk Timber [ Vl‘;"" e o\ /ﬂyt‘wﬁ‘ﬁq 1 Comer) ol CHIPPEWA Wéo !
Perch Yalmar, Munisinge—, ducts ; Dollarille+— Lencel J\____/Eckerman o)
® 7 0O New = Produc Pines A o A Corfie? b
: e} { —— ‘s L Wetmore Star Walsh Natalie- Corner 'y Barbeau §
White “ Craigsmere (3 L ; Republic A|'_«’:lke Dalton ALGER Tong 122 LAIg ﬂiTlmberProducts Tap Sdlng (UPPCO)  swsTr Intand __§eney Seney Danaher _Laketon— _ NedieNewberry ‘A Lou Pac 96'1, oot aosier Kincheloe SW-Kincheloe %?‘
ey oy pdliding g Skandia N andia Ebén N sniper 09 Bl A e (UPPCO)& Senm REA) WeMillan, ~— Correctional Facility & 4 p oo sy sTA AP Kincheloe Main TapgiSTA _HoUSIng o D
2 Stafion~SeIma Jungtion fetnk Hlawa!ha Tap (AD-REA) Shlnglewﬂsmng|eton Starl Creighton McMillan Af'/ (25} Py
Robbins 2 Mich Sundell Rumely, Slapneck . A McLeods Tone A
(95) R . sawyer Kl Dukes A" tillma Coalwood Carpenter. ~ Corner Newberry Roberts Tap Kincheloe (129
95/ N Jransmitter ol A R %% Chatham AT Vgl A 5 Y Corer Corner .
45 Facility Lumber 2 < g\-‘) Forest Hiawatha _— Rudyard” Main
Gogebic A" Plalr’s‘A, "\9\“ >-aWs0n ores (AD-REA) s kel®
\ \ 7K | Sawyer Tap Cgrl(s\h_end \\l\\“\ Maple ] Lake HEEL Marks i h/‘/ >
Thayer |tbeck’ o G J Dryburg Pickford
< rove Fibre.
\\g A 2 {N A _\Nanzy P\\)" {edar Ladoga 1 KRtucky Germfas| | /-/"’F/ RUdyard Stirlingville
4 ., ncelon G inn ‘_'Jme- Bank ) Germanfas D Trout Cordell Dick ESE-6908'A\ —-—-ESE
Fuller—— Tamarack W'fh A\ New-Swanzy | ake ) Traunik _Limestone SW STR =3 Troutvl‘ﬂ Lake ——— —+——_ 6909 =! 5906. S tord
gke 5 A Forsyth . Kiva SCHOOLCRAET Clrtis e ake  (CGEC) Rlver
Watersmeet (\ = (7\ (ESE) ' (ESE)
A 8 Y 6 aw Rexton 7 C &
GOGEBIC . a Helena Diffin Garnet o Caffey Ozark © -
g;[hbs masa Floodwbod 5& trvdnary Steuben 69/0873 Corner Rockview Stalwart Rabel
Elfwoyd Y Gibson [<2) \ ESE: Gilchrist  Lakehead X Simmons
Balsam re] 4 Engad'ne ;
L3 a N7 \ McFarland Gould Mlllecoqums\_,/ Naublnway Kenneth 6951 Tap Goetaville
b=l Blane Cit f \ !
@ éo i Y, Bl Y Y 3/H h Takehead Naubmwayalz
ntio B PRQY . R pr— =4 e paik cus SWSTAmOTTT IR o 123 Tlertino g
Land 0’/ | akes Katakitckon @ Kelsh Mansfield i/\ AP, Hiawatha S e 02 \ ) SW STA 50,
ey A Indian Beechy/ood Erickson Tnbtion A Ki _ Gold i /ﬁld e —— ¥ Pontchartrain
+ Village Hazel Landing lefnan__3 {Ghanning olden Turner 8 City MACKINAC . .
LakeHead Pump § | . —— e ] " Mlch_leestone
B Ri Forbes A Mansfield — ) ® ) Loading Dock
ron_River f Location . Rogers MBHS‘UI Crystal/w <orn Manshield \ Ralph 35) Al e
Y, 731 bloc?tlton < CRoca$2]_ FaIJS\ Location Location Sagola \\N\/_/\AI e X ) ol UmLmestone Moran
ll 1 e-Cation Mapleton icagon g -A\IKumball Manstield N Northland Rocl aney |n|LQuarry Tap - 4
Hgorlinéoin Ave (UPPCO) 01 2 deaion (69 ) ICKINSON = o Richard Junction~ \
5 Loc tion ,Reade \Trombl ichardsons Parkmgwn
Bunn / .\M‘ashek \Trombly Mill ) /
Conover _;helps 3 I!ocatlor‘w Ossawmargzl;iﬁ ) Gullizer Loading
r Congyer, A o Alpha 3l> Ypanola A Sagola Watson 29 “Campbell = Harrison Indian Valley. 91»2 a Dock Sub
Lake =1 Lakota Rd o in % 05 \ 49 Evergreen Beach 'Lake ESE Mich WesterndA'
VILAS (D\l L Mastodon Felch {w ~29071. / 149 Shores A ‘é ) LimestoneTap™
L/:g ol Peavy sagola Nord_i‘c Mountain The‘jd":eh N 1 \m Perklns 3 it , S
Falls Hy T B iy f\ wesmm¢ I mt-tendri ﬁ Saint Mapl d DELTA orn : C Sho
S AT A R sl Felch Mountain Tap SPTOE Fosir O/}Q Nicholas . AR 739561 M'Chiwa“%m 1 9 Evergreen~A Land
Sayner ) Michigamm Randville e c.ty—\Hardwood %, Lakehead 581 shorgs b WISt Ignace )g Q,‘Mack,nac
D) = Falls Hy = #sywoodiawn R(j E_ap'd ——— QT N\ Straits ,9A |mes|s| nd
70 Grghite o RIver
155 = Biff = Kingsty. C e Goodman SW e Garden aCk'”aC
™ ome Aﬁanth *\‘—'\Ensign_pJ-@"\KNahma Corners
Tipl Merrim: N~ Ci Il Te (o - int Junction
Ee.l\gnle 25 ipler . IFIorence © L) @52 ornell Tap COfﬁ?”\Sawa Lr) \ke‘«ea MasoanIe Alton f:cumues L a k e H u r O n
Saint River apmonwealt 1] © i [N Co ogontze ! McGUlpin
Germain St Germain AN 't \°<4 Twin Falls 8 S LaBranche Chandler g’ Chaison?|q a Mackinaw
O ST =/ Cranberry I SW STA ¥ ‘ | Gander Bt s 5
a0 CRBU14. Spread O, o, West: Edgewater .
FLORENCE = G'“}S“’“Q pf g psone et Foifte
ClEBarwater Maywood Cecil ! i
+ v g @ (o " ek, ey || e e A ﬁ},
55) e nety o (@ Rock orbahg ,‘, Mead o Chandler Gladstone
Armory o Plai hamplon ff\ Perrelville Riverland 1004 paper Tap \:3\ ump e‘ ‘
U ek St hree Repple @ Grede Foundnes ﬁ 4V|ew Ih‘\ﬁhA | eapers Vega o Delta A 4! “aywew COrn North B|Uff
Lakes + ier ragS\uican) Loretto /“// \\l (UPPCO) AVEscanaba Sleam Plant Devils Bonner
Camp L, Threg ‘.ﬁ. NorwayVulcan / \Schaffer West di Maywood
A)Lakes ngsford Big JA Niagara Of Wis Tap zwuced i) (”:";.///’/Sﬁe Tap Landing
39 ’\Qumnesec 'Falls;Hy, Tésch : - " . .
(a2, Of Wiscopain¥==> g Lake Michigan
_1 Fence Bark . Nafenta Ridge Village
+ Newl [ —— il Houll Hams‘ Riv? Martins
McNaught H 11 .
LJeudnton _ el eA |s|of% ETOWI ™ Fiaffis FordJ Bluff Flat Rock
p\ ONEIDA Spaldingy A RV
Hiles Rowel Powers /
Newbold Faithofn
< Artifstrong Halthahville Nomad Good —
Roosevelt ! : Laona Blom
J— Atkins : Cre] M N O M/IN EE Hart
Rhlnelander/k o ———Starks - J=Gagen L’\,ﬁ—”ﬁgﬂne Junction | cavour : Middle S [
Paper isconsin —\’——’-\‘/—BM Soodmal PN = vill - 2
nghway Junction o S so0dman- o lkys - n
F RE T A Goodman Nadeau
EIghI Rhlnelander © ( Gourley EN ()
Carney Stutsmanville [
)Noodhoro Hodag Malvern =+ § Beechg] Nathan |
4\53 o Bgech A Patons
/ Cresc ! \Monicu Crandon + 9 Lakg agley — Gl
Corner! N, JENU21 — Laona ©
Venus A( A Metonga { Itke
Blackwell g Chalk  Gardner Forest  Harbor R
Junction I | HiIIs Hy Banat Beach  Springs |
/Q) T m Nashville ? MARINETTE falhot Wequetonsing R
)Q + Blackwell Amberd Amber Harbor
T RElican  Lennox D A—G AMB71. White Rapids Hy a8 1 Point
2 Bundy & Enterprise M Jennihgs Padus aves L ~./
~ y Mol Falls 5) Rosebush’ A™y Swanson V, LEELANAU
_ Prat Lake Holmes Daggett
Harrison Junction <t ¥
N 4
Cedarvill 00 Shore.
D T Post Silver | Fox Hills e Kells Lo Burgess
10/ citho = Lake Sbadlam Wabgno  Soperton C||ff SW STA Athelstane - Stephenson ] @,M -
LINCOLN Parrish - Longri \& i Boulder Zenith
) <t ¥ Park:  Charlevoix Heights
summit 52/ Carter B\ Jingalls / Horton O
LANGLADE ake T Caldron O “Wausaukee ] Bay == Escanaba
- [wps) L Falls Hy Grand Rapids Hydyy | / I CHARLEVOIX N
Sl A Pearson pickerel (32 A Packerd ngalls ;
e Freeman & l / QA [ e Ironton @ 4
CAllister B i i E b V t
Dudley| R cpronflel @ Townsend o <-i- ONTO ? ' Sweetheart Beach'/nh“r Gills Boyne Pine Rldge SC a a ICI n I
o City Viarer crovelBay T #RmyNorthport Advance  City
Bavaria i @ ‘(Middle ? o { (4 Phelps
Gleason Lily Lakewood il Norwood Canada Creek Ranch
Electrical Transmission and Related Facilities Transmission Network and Substations
Transmission Facilities Transmission Line Voltage and Type
- - / 69 kV ~ 69 kV Double Circuit 69 kV Underground
A Substation or Switchyard 9

" 115 kV .~ 115 kV Double Circuit 115 kV Underground
" 138kv - 138kV Double Circuit 138 kV Underground
e 345 kV #7345 kV Double Circuit

g Tap or Switching Structure

AMERICAN TRANSMISSION COMPANY ®

Currently, ATC owns or operates transmission facilities in 50 Wisconsin counties and in
15 Michigan counties. Facilities include:
h Generation * Approximately 9350 miles of transmission lines
* 96 wholly owned substations
* 410 jointly owned substations
* ATC offices in Madison, Cottage Grove, Pewaukee,
De Pere, Wausau and Kingsford, Ml

Mixed voltage double circuit lines drawn using line colors representative of voltage. Actual line configuration may be obscured
due to map scale. Please notify ATC Real Estate/GIS of any errors or omissions found.

© ATC Office Location -:-:— _ |
——<— Ml Paved Airport or Airfield 10 0 10 20 30 40

T WI Airport or Airfield
+ MI Unpaved Airport or Airfield

The information presented in this map document represent the most current and accurate
georeferenced compilation of ATC owned and operated transmission facilities available - some
facility locations may be approximate. This map is advisory and intended for reference purposes
only. Please direct any revisions or corrections to ATC Asset Applications and GIS Group.
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