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Zone 1 overview

Zone 1 includes the Wisconsin counties of:
Adams

Forest (southwestern portion)
Fond du Lac (northwest portion)
Green Lake

Juneau

Langlade

Lincoln

Marathon

Marquette

Monroe (eastern portion)
Oneida

Portage

Shawano (western portion)
Vernon (eastern portion)

Vilas (southern portion)
Waupaca

Waushara

Winnebago (western portion)
Wood
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The physical boundaries of Zone 1 and transmission facilities located in Zone 1 are shown
in Figure ZS-22.

Land use in Zone 1 is largely rural, including agricultural and forested areas.

Zone 1 typically experiences peak electric demands during the summer months, with some
winter peaks appearing in the northern portion. Primary electricity users in Zone 1 include a
number of large paper mills and food processing plants.

Demographics

The population of the counties in Zone 1 grew at an annual rate of 0.3 percent from 1998 to
2008. The highest growth rate occurred in Adams County, which grew at 1.5 percent, while
the highest increase in population occurred in Marathon County, which increased by 6,000

people over the period.

During the same period, the annual employment growth rate was 1.1 percent. The highest
growth rate occurred in Adams County, while the largest increase in employment occurred
in Marathon County.
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Future Population and Employment Projections

Population in Zone 1 is projected to grow at 0.6 percent annually for both the 2008 and
2013 and 2013 through 2018 periods. From 2008 to 2013, Marathon County is projected to
realize the largest increase in population, while Adams County is projected to have the
highest growth rate.

Employment in Zone 1 is projected to grow at 1.1 percent annually between 2008 and 2013
and at 1.0 percent from 2013 through 2018. From 2008 to 2013, Marathon County is
projected to realize the largest increase in employment, while Adams County is projected to
have the highest growth rate.

1998-2008 2008-2013 2013-2018 | 1998-2008 2008-2013 2013-2018
Employment Annual Growth Rate Increase
Zone 1 1.07 1.09 1.04 33,294 18,398 18,540
Adams County 3.50 2.45 2.38
Marathon County| 14,806 5,222 5,108
Population
Zone 1 0.31 0.58 0.63 15,959 15,294 16,933
Adams County 152 2.03 1.87
Marathon County| 5,972 3,220 3,645

Zone 1 environmental considerations

Zone 1 covers the central and north-central portions of Wisconsin and spans a wide range
of ecological landscapes varying from the Northern Highland and North Central Forest
regions in the northern part of the zone through the Forest Transition, Central Sand Plains
and Central Sand Hills regions to the Western Coulee and Ridges region in the southern
portions of the zone. Descriptions of the characteristics of each of these ecological
landscapes may be found on the Wisconsin Department of Natural Resources Web site:
http://www.dnr.state.wi.us/org/land/er/publications/cw/Ecological landscapes.asp

The northern portion of the zone contains numerous lakes and woodlands, while the
southern portion is more agricultural in nature. Lands in this zone primarily are located in
the Upper and Central Wisconsin River drainage basins with smaller portions of the zone
located in the Fox and Wolf River drainage basins. The Necedah and Fox River National
Wildlife Refuges, a small portion of the Nicolet National Forest and several Indian
reservations are located in this planning zone.


http://www.dnr.state.wi.us/org/land/er/publications/cw/Ecological_landscapes.asp
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Zone 1 electricity demand and generation

The coincident peak load forecasts for Zone 1 for 2009, 2013, 2018 and 2023 are shown in
Table ZS-8. Existing generation, along with proposed generation based on projected in-
service year, also is shown. The resultant difference between load and generation, with or
without the proposed generation, is shown as well.

The table shows that load is projected to grow at roughly 1.3 percent annually from 2009
through 2018. Comparing load with generation (at maximum output) within the zone
indicates that Zone 1 is a net importer of power during peak load periods.

Zone 1 transmission system issues
Key system performance issues in Zone 1 include:

Q

a
a

the load serving capability of the 115-kV loop in northern Zone 1 (Rhinelander Loop),
including voltage stability,

the load serving capability of the 138-kV and 69-kV network in southern Zone 1,
Operating guides for loss of either the Eau Claire-Arpin or Arpin-Rocky Run 345-kV
lines during high west-to-east transfer conditions. In particular, the Monroe County-
Council Creek 69-kV line, the Hillsboro-Hilltop 69-kV line and the Lublin-Lakehead 69-
kV line are susceptible to tripping for loss of the Eau Claire-Arpin 345-kV line or loss of
the Arpin-Rocky Run 345-kV line during high transfers. Additionally, for the loss of the
Arpin-Rocky Run 345-kV line, the 138-kV system from Arpin to Port Edwards is
susceptible to overloads. With the Arrowhead-Stone Lake-Gardner Park 345-kV line in
service and the commercial operation of Weston 4 generation during 2008, the potential
overloads on 115-kV facilities monitored by the Wien SPS are mitigated (and the SPS is
slated for retirement). However, the tripping of above mentioned lower voltage facilities
strains the load serving capability of the network in Zone 1.

A fourth large generator was added at the existing Weston generation station in the
Wausau area. Generator interconnection studies indicated that additional 345-kV lines
are required along with upgrades to existing lower voltage facilities. These
reinforcements are currently being implemented.
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Zone 1 - 2009 study results

Refer to Table ZS-1 and Figure ZS-1

o The Rhinelander Loop will require completion of the proposed interconnection to other
portions of the system in order to reliably serve load in the 2010 and beyond timeframe.

o In order to accommodate the proposed generation in the Wausau area, an additional
345-kV line will be required. The difference between the in-service dates of the
proposed generation and the 345-kV line needed for the generation will require that
lower-voltage upgrades take place before the generation is placed in service with
operating restrictions until the 345-kV line is energized.

o Low voltages at and near the Council Creek substation in the Tomah area will require
that a combination of reinforcements be implemented to reliably serve load in the future.

In addition to the recently completed Arrowhead-Gardner Park 345-kV facility additions at
the Weston Power Plant site, a new 550-MW generator also was constructed at this site in
2008. ATC has conducted generator interconnection studies and transmission service
studies to ensure the generator can be operated without stability limitations and the output
of the generator can be delivered reliably. The analyses showed that the addition of the
generator will cause overloads and system instability if the transmission system in this area
is not reinforced. The analysis indicates that a new 345-kV line from the Gardner Park
Substation is needed to maintain stability and to deliver the generator output, in addition to
the Arrowhead-Gardner Park 345-kV line.

Based on the results of the Weston generator studies, ATC is planning the following
transmission project. Appropriate applications to the Public Service Commission of
Wisconsin were approved in July 2006.

U Construct a new 345-kV line from the Gardner Park Substation to a new substation,
currently called Highway 22, located near the midpoint of the proposed Morgan-
Werner West 345-kV line (near Shawano). We are proposing to license, permit,
construct and place this line in-service by December 2009.

The Weston 550-MW generator was placed in-service in June 2008, and the projected in-
service date for the Gardner Park-Central Wisconsin 345-kV line is December 2009. Based
on the 18-month in-service date difference between the generator and 345-kV line project,
additional studies were performed to determine if any feasible projects exist for delivery of
all or a portion of the generator capacity prior to the in-service date of the Gardner Park-
Central Wisconsin 345-kV line project. The interim transmission service and generator
interconnection studies identified the following recently completed projects that will allow
the generator to operate during this interim period. Full generator operation, without the



| 10-Year Assessment
An annual report summarizing proposed additions and expansions to the trafistnigsifin
to ensure electric system reliability.
AMERICAN TRANSMISSION COMPANY ®

September 2008 10-Year Assessment
www.atcl0yearplan.com

associated interim Weston 4 Special Protection System, will not be allowed until all
required 345-kV lines are placed in service. The recently completed projects are:

U reconductor Weston-Northpoint 115-kV line,

U uprate Weston-Kelly 115-kV line,

U rebuild Weston-Sherman St. and Sherman St.-Hilltop 115-kV lines as double circuits
with the second circuit on each section being the new Gardner Park-Hilltop 115-kV
circuit, and

U uprate Kelly-Whitcomb 115-kV line.

We are working in cooperation with Dairyland Power Cooperative and Xcel Energy to
develop a more comprehensive long-term solution to address reliability issues in the
Tomah area as well as the limitations of the Monroe County-Council Creek transmission
corridor. The proposed solution is to replace the existing 69-kV circuit between the Monroe
County and Council Creek Substations with a new 161/69-kV double-circuit line in 2012.

The portion of the transmission system referred to as the Rhinelander Loop consists of the
115-kV facilities in north central Wisconsin or, more specifically, the 115-kV network north
of Wausau. The Rhinelander Loop is particularly sensitive to low voltage during certain
contingencies. A primary reason for this condition is that summer loads within the
Rhinelander Loop have exceeded what had been forecasted prior to ATC'’s formation. This
higher-than-anticipated load growth has accelerated the potential for such low voltages
under single contingency conditions.

As part of the analyses of potential solutions for the Rhinelander Loop, we considered
additional system issues that needed to be addressed on the adjacent 69-kV network to the
north of the Rhinelander Loop (in Zone 2) and transfer capability needs between Wisconsin
and Michigan’s Upper Peninsula.

Due to the severity of the problems, it was necessary to address the needs of the
Rhinelander Loop in stages. The short-term solution, that is, projects that were
implemented prior to 2005 to address the immediate needs of the loop, included the
conversion of WPS'’s 46-kV system between Pine-Grandfather-Tomahawk-Eastom to 115
kV and constructing a new 115-kV line between Skanawan and Highway 8 substations.
The conversion was completed in early May 2004 and the new 115-kV line was completed
in June 2005.

Based on the prior analyses, ATC'’s preferred longer-term solution is to construct a new
Cranberry-Conover 115-kV line (currently in-service) and rebuild the Conover-Iron River-
Plains 69-kV line and convert to 138-kV operation. This alternative addresses the longer-
term reliability issues of the Rhinelander Loop, provides substantial voltage support to the
69-kV system in the western portion of the Upper Peninsula and addresses potential long-
term condition issues due to the age of the existing 69-kV system. The new 115-kV line
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between Cranberry and Conover was completed by June 2008 with the remainder of the
project completed by June 2010 to meet reliability needs for serving the Rhinelander Loop.
The 2010 date for the Conover-Plains portion of the project is only permissible by
implementing some interim procedures and solutions. Without the Conover-Plains portion
of this solution, overloads and voltage issues begin to reappear in the Wausau/Rhinelander
Loop area in this timeframe.

To address low voltages elsewhere in Zone 1, capacitor bank upgrades are needed at the
Berlin Substation in 2008. To address facility overloads, the existing 47 MVA Metomen
138/69-kV transformer will be replaced with a 100 MVA transformer in 2013. Overloads on
the Arpin 345/138-kV transformer and Arpin-Sigel 138-kV line are being addressed by the
Arpin Operating Guide. The low voltages at the Council Creek 138-kV Substation are being
addressed through manual control of load tap changers on the Council Creek 138/69-kV
transformer.

In response to customer requests for a new distribution interconnection, a new 69-kV
transmission line for the Warrens Substation (formerly known as Mill Creek) will be placed
in-service in 2010 by interconnecting to the Council Creek-Tunnel Creek 69-kV line. In
2012, a new 115-kV transmission line is needed from Clear Lake to the new Arnett Road
distribution interconnection. The Fairwater distribution interconnection in the greater Ripon
area will require a new 69-kV transmission line. The proposed Fairwater Substation will
require a new radial 69-kV line be extended from the Brandon 69-kV Substation in 2010.

A new proposed project is the rebuilding of the Arpin—Rocky Run 345-kV circuit. This
maintenance-driven project will improve the circuit’s reliability, and ensure safety and our
compliance with current code requirements. Subsequent to an extensive study, our Asset
Management organization concluded that the Arpin—Rocky Run 345-kV transmission line is
structurally deficient and is capacity limited due to insufficient conductor-to-ground
clearances. Thus, ATC is in the process of preparing an application to be submitted to the
WPSC in 2008 with an anticipated completion date for the rebuild in 2010.

Projects whose “Need date” precedes the “In-service date”
none
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Zone 1 - 2013 study results
Refer to Table ZS-2 and Figure ZS-2

Summary of key findings

U Continued low voltages and overloads on the transmission facilities around the
Tomah area. The 69-kV transmission corridor in the central part of Monroe County
is particularly sensitive to a west-to-east system bias. Thus, this area will require
reinforcements be implemented to reliably serve load in the future.

U Potential voltage and loading issues on the transmission facilities in the Stevens
Point and Wisconsin Rapids areas are beginning to appear under certain
contingencies. Further analysis and study work is required to define the need and
identify potential reinforcements.

U Low voltages and overloads for critical outages in the Castle Rock Lakes area may
be adequately addressed in the short term with generation redispatch. However,
transmission reinforcements such as the expansion of existing capacitor banks and
the rebuilding of existing 69-kV transmission lines will eventually need to be
implemented.

U Low voltages and overloaded 69-kV facilities around the Berlin\Ripon area will
necessitate that a combination of reinforcement projects be implemented.

Several potential reinforcements have been evaluated to address the low voltage and
thermal overload issues in the Tomah area. Furthermore, there is a need for periodic
separation of the ATC-Dairyland Power Cooperative facilities at the Council Creek
Substation. These reinforcements include a phase-shifting transformer, series reactor,
capacitor banks, operating guides, or a combination. To address the near-term pre- and
post- contingency issues, capacitor banks were installed on the Council Creek 138-kV bus
in 2006 in conjunction with the continued use of the Council Creek operation guide. We are
currently working in cooperation with Dairyland Power Cooperative and Xcel Energy to
develop a more comprehensive long-term solution to address reliability issues in the
Tomah area as well as the limitations along the Monroe County-Council Creek
transmission corridor. The proposed solution will be to replace the existing 69-kV circuit
between the Monroe County and Council Creek Substations with a new 161/69-kV double-
circuit line in 2012.

Marginal voltages were observed in the Wisconsin Rapids area on the 138-kV system
between the Sigel and Saratoga Substations for most critical contingencies. Also, at the
Rocky Run Substation one of the three bulk power transformers is becoming heavily
loaded under contingency. Although further study is still needed to better understand the
system issues behind these new findings, they appear to be associated with local load-
serving issues. Thus, one recently announced large industrial plant closure in this general
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area will help defer the need to implement a system reinforcement to address looming
system limitations.

Low voltages and overloads in the Castle Rock Lakes area will necessitate a combination
of reinforcement projects be implemented. The proposed reinforcements include the
expansion of the existing Mckenna capacitor bank, the rebuild of the Castle Rock—Mckenna
69-kV circuit and the load shift associated with an ACEC Badger West T-D interconnection.
Additionally, redispatch of local generation may help alleviate these issues.

To address low voltages and overloads elsewhere within Zone 1, additional capacitor
banks will be needed at the Ripon Substation in 2016 and an additional transformer will be
installed at the Wautoma Substation in 2017.

In response to a customer request for a new distribution interconnection, a new 69-kV
transmission line will be placed in-service in 2014 from the Ripon Substation to the
Metomen Substation to connect the new Southwest Ripon Substation.
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Zone 1 - 2018 study results

Refer to Table ZS-3 and Figure ZS-3

U The Rhinelander Loop will require additional reinforcements sometime after 2020.
The Cranberry-Conover-Plains project provides considerable improvement of the
load serving capability of the Rhinelander Loop’s transmission system. However, it is
anticipated that another source into the Loop, in addition to the Cranberry-Conover-
Plains project, will be needed at some point beyond the current planning horizon.

U Maintenance, voltage and thermal issues exist in the greater Berlin and Ripon areas
that need to be addressed.

To address facilities overloads in Zone 1, the Castle Rock-Mckenna 69-kV line will need to
be upgraded to achieve a higher thermal rating. Also, to help with the low voltage issues in

the Castle Rock area, the Necedah distribution substation will be converted from 69-kV to
138-kV operation.

To address maintenance, voltage and thermal issues in the greater Berlin/Ripon area a
reconfiguration of the North Randolph-Ripon 69-kV line is proposed. A new 69-kV line will
connect the Fairwater and Mackford Prairie substations forming a new 69-kV line from
North Randolph to Metomen Substation. The northern portion of the existing Mackford
Prairie Tap-Ripon 69-kV line will then be extended into a vacant terminal position at
Metomen Substation, creating a second Ripon-Metomen 69-kV line. This will allow for the
retirement of a portion of the North Randolph-Ripon circuit between Metomen and
Mackford Prairie substations which is where a significant portion of the maintenance issues
are located.
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Zone 1 - 2023 study results

Refer to Table ZS-4 and Figure ZS-4

U Voltage and thermal issues remain in Zone 1 under contingency conditions.

Following are the results of the 2023 contingency analysis (NERC Category B or
TPL-002-0 conditions) performed on Zone 1. Please note that because this is a 15-year
projected scenario, new projects were not necessarily added to the Assessment based
upon these results. However, we will continue to monitor these situations in future
scenarios to determine which project(s) may solve these potential issues.

An outage of the Rocky Run 345/115-kV transformer #2 or the Arpin-Sigel 138-kV line
results in the Rocky Run 345/115-kV transformer #3 exceeding its summer emergency
rating. Transformer #3 is the largest of the three 345/115-kV transformers at Rocky Run,
but the overload of this unit occurs first because this unit is the only one of the three
transformers at Rocky Run that is not capable of carrying additional load for short
durations. Thus, the summer normal and emergency ratings are the same.

The Plover—Coyne 115-kV circuit is approaching its summer emergency rating for an
outage of the Arpin—Sigel 138-kV circuit.

The Chaffee Creek—Coloma Tap 69-kV circuit exceeds its summer emergency ratings for
an outage of the Necedah Tap — Big Pond 69-kV circuit.

The Harrison 138/69-kV transformer will load to 97% of its summer normal rating under
intact system conditions. The loading of the transformer is not yet a concern under first
contingency system conditions.

Low voltages are being shown on the 69-kV circuit between Portage and Montello for the
Portage-Lakehead Portage or Lakehead Portage—Endeavor Tap 69-kV circuit outages.

Summary of Compliance with NERC Standards

The mitigation plans, planned, proposed and provisional projects identified for Zone 1 in
this Assessment will allow the ATC system in Zone 1 to meet NERC standards TPL-001,
TPL-002, TPL-003 and TPL-004 in each of the four years 2009-2013, and for the 2014-
2018 planning horizon.




Table ZS-8
Zone 1 — Peak Load and Generation

Zone 1 2009 2013 2018 2023
Peak Forecast (megawatts) 1778.4 | 1871.4 | 2002.4 2133.9
Average Peak Load Growth N/A 1.28% 1.36% 1.28%
Existing Generation Capacity (megawatts) 13339 | 13339 1333.9 1333.9
Existing Capacity Less Load -4445 | -537.5 -668.5 -800

Existing Generation Capacity plus Modeled

Generating Capacity Additions (megawatts) 1493.9 1493.9 1493.9 1493.9
Modeled Capacity Less Load (megawatts) 2845 3775 -508.5 -640




TABLE ZS-4

PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2023 Summer Peak Case

Planning
Zone

Criteria Exceeded/Need

2023 Summer Peak Case

% of Facility
Rating

% of Nominal

bus voltage

Facility Outage(s)

Rocky Run 345/115-kV transformer #3

96.5 —104.2%

Arpin — Sigel 138-kV line
Rocky Run 345/115-kV transformer #2
Rocky Run 345/115-kV transformer #1
Arpin 345/138-kV transformer

Plover — Coyne 115-kV line

96.3%

Arpin-Sigel 138-kV line
Hume Wildwood 115-kV line
Arpin 345/138-kV transformer

Wien — Stratford 115-kV line

99.5 - 116.6%

Glavin-Hume 115-kV line
Hume Wildwood 115-kV line
Arpin 345/138-kV transformer

Stratford - McMillan 115-kV line

108.0%

Glavin-Hume 115-kV line

Sigel, Lakehead Vesper, Vulcan and Port Edwards 138-kV

bus voltages

95.5%
84.3 - 91.5%

Base Case
Arpin-Sigel 138-kV line
Sigel-Lakehead Vesper 138-kV line
Lakehead Vesper-Port Edwards 138-kV line

Port Edwards, Hollywood and Saratoga 138-kV bus
voltages

95.5%
85.8 - 91.8%

Base Case
Arpin-Sigel 138-kV line
Sigel-Lakehead Vesper 138-kV line
Lakehead Vesper-Port Edwards 138-kV line

Saratoga and Baker 115-kV bus voltage

95.8%
89.2 — 92.0%

Base Case
Arpin-Sigel 138-kV line
Sigel-Lakehead Vesper 138-kV line
Baker-Coyne 115-kV line

Castle Rock — Quincy 69-kV line

95.2 —108.4%

Big Pond-Necedah tap 69-kV line
Necedah tap-Whistling Wings tap 69-kV line

Mckenna — Quincy 69-kV line

101.2%

Big Pond-Necedah tap 69-kV line

Chaffee Creek — Coloma 69-kV line

101.2%

Big Pond-Necedah tap 69-kV line

Council Creek and Petenwell 138-kV bus voltages

93.9-94.1%
87.7 —92.0%

Base Case
Arpin-Sigel 138-kV line
Saratoga — Petenwell 138-kV line
Sigel - Lakehead Vesper 138-kV line
Hillsboro 161/69-kV transformer
Plus other less severe outages

Tomah Industrial Park and Cardinal Glass 69-kV bus
voltages

91.9%

Hillsboro 161/69-kV transformer

Necedah, Whistling Wings, Dellwood, Friendship,
Houghton Rock and Mckenna 69-kV bus voltages

80.8 — 91.9%

Big Pond-Necedah tap 69-kV line
Necedah tap-Whistling Wings tap 69-kV line
Whistling Wings tap-Dellwood 69-kV line

Metomen 138/69-kV transformer

100.6 — 121.8%

Metomen-Rosendale 69-kV line
Rosendale-North Fond du Lac 69-kV line
Winneconne-Sunset Point 69-kV line
North Randolph-Markesan tap 69-kV line
Plus other less severe outages

Metomen — Ripon 69-kV line

97.4%

Winneconne-Sunset Point 69-kV line

NW Ripon — Ripon 69-kV line

97.1%

Winneconne-Sunset Point 69-kV line

Winneconne — Sunset Point 69-kV line

95.2 — 95.5%

NW Ripon — Ripon 69-kV line
Metomen — Ripon 69-kV line

Wautoma 138/69-kV transformer

102.0%

Base Case

Harrison 138/69-kV transformer

97.0%

Base Case

A N I

Lakehead Portage, Endeavor, Roslin and Montello 69-kV

bus voltages

88.2 -91.7%

Portage-Lakehead Portage 69-kV line
Lakehead Portage-Endeavor tap 69-kV line




TABLE ZS-4

PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2023 Summer Peak Case

2023 Summer Peak Case

Plsgzleng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
Metomen-Ripon 69-kV line
. . . . NW Ripon-Ripon 69-kV line
1 Ripon, Ripon Indr\tj_strlalsgalzl\(/, g‘w Rllpon, Dartford and SW -- 88.1-91.7% Winneconng-Sunspet Point 69-kV line
Ipon 69-kV bus voltages Silver Lake-Wautoma 69-kV line
Silver Lake-Spring Lake 69-kV line
1 Winneconne, Omro andI Omro Industrial 69-kV bus _ 83.5 — 91.8% ng?ﬁ%?gﬁﬂi%ﬁi?ﬂi%g{f\? Ili(r\llelme
voltages Silver Lake-Wautoma 69-kV line
Wautoma-Silver Lake 69-kV line
. . . . Silver Lake-Spring Lake 69-kV line
1 Silver Lake, ZOF‘;.ma'”Rva"ﬁeg 'k%pg'”g ""’}ke' Red Granite - 85.7 — 92.0% Spring L ko-red Granite 69KV line
and River kun 63- us voltages Fountain Valley-Red Granite 69-kV line
Plus other less severe outages
uincy (ACEC), Lincoln Pumping Station, Brooks (ACEC . .
1 Quincy ( o )Gran Marsh eg-kgv bus voltages ( ) ~ 90.1 - 91.9% Big Pond-Necedah tap 69-kV line
1 Fairwater 69-kV bus voltage -- 91.9% Metomen 138/69-kV transformer
95.0 — 95.3% Base Case
1 Sand Lake and Wautoma 138-kV bus voltage -- 88.5-91.2% Arpin-Sigel 138-kV line
Sigel-Lakehead Vesper 138-kV line
1 Roeder and Green Lake 138-kV bus voltage -- 95.2 — 96.0% Base Case
94.7% Base Case
L Metomen 138-kV bus voltage B 90.8% Rosendale-North Fond du Lac 69-kV line
1 Hillsboro, Dorset Cornlt(ers, Wonewoc, and Union Center 69- _ 911 —915% Hillsboro 161/69-kV transformer
V bus voltages
Base Case
Chandler-Lakehead Tap 69-kV line
Lakehead Tap-Masonville 69-kV line
2 Delta — Mead 69-kV line 100-161% - Masonville-Gladstone 69-kV line
Gladstone-North Bluff 69-kV line
North Bluff-Bay Tap 69-kV line
Bay Tap-Mead 69-kV line
2 Chandler — Delta 69 kV #1 line 116% - Chandler-Delta 69 kV #2 line
2 Chandler — Delta 69 kV #2 line 111% - Chandler-Delta 69 kV #1 line
Nordic-Mountain 69-kV line
2 Chandler 138/69-kV transformer 96-109% - Mountain-Harris Tap 69-kV line
Forsyth 138/69-kV transformer
Chandler — Lakehead Tap 69-kV line
Masonville — Lakehead Tap 69-kV line
Masonville — Gladstone 69-kV line .
2 Gladstone — North Bluff 69-kV line AT : Delta-Mead 69-kV line
North Bluff — Bay Tap 69-kV line
Mead — Bay Tap 69-kV line
2 Forsyth 138/69-kV transformer 105% - Chandler 138/69-kV transformer
2 Atlantic-Henry St. Tap 69-kV line 99% - Base Case
. . Atlantic-M38 138-kV line
2 Atlantic-M38 69-kV line SRS ] Atlantic 138/69-kV transformer
2 Atlantic 138/69-kV transformer 106% - M38 138/69-kV transformer
2 Indian Lake 138/69-kV transformer 1, 2 97% - Indian Lake 138/69-kV transformer 1, 2
Valley, Indian Lake, Glen Jenks,
Manistique, Blaney Park, Curtis, Gould City,
2 Stgaits, Engac)|line, Hiawatha 69-kV / : U050 Base Case
bus voltages




TABLE ZS-4

PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2023 Summer Peak Case

2023 Summer Peak Case

Plsgzleng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
Delta, West Side, Escanaba, Masonville, Mead,
2 Gladstone, Bay View, North BIuff, Harris : 86.0-88.1 % Chandler 138/69-kV transformer
69-kV bus voltages
Atlantic, Elevation St., Henry St., MTU,
2 Osceola, Portage, Keweenaw 69 kV - 77.8-86.3% Atlantic 138/69-kV transformer
bus voltages
3 North Monroe 138/69-kV transformer 106% -- Base Case
3 Colley Road 138/69-kV transformer 99% -- Base Case
3 Paddock 138/69-kV transformer 98.1% -- Base Case
3 Wauzeka-Boscobel 69-kV line 96.8% -- Base Case
3 Concord 4-Concord generation bus 99.4% -- Base Case
McCue-Harmony 69-kV line
Harmony-Lamar 69-kV line
3 North Stoughton-Stoughton East-Stoughton 69-kV line 142.4%-98.8% -- Fulton-Lamar 69-kV line
Oak Ridge-Verona 138-kV line
Verona 138/69-kV transformer
3 Sheepskin-Dana Tap 69-kV line 1329%-126.1% —~ mfmugn'*ya[;”rzg gg_t\\// Ililr?:
3 Fitchburg-Syene-Ninesprings 69-kV line 129%-110.4% - Eﬁéﬁﬁ[ﬁjf&? .;.r:g gg—lf\\//llilr?ee
Stage Coach-Black Earth-Mazomanie 69-kV line 126%-96.7% -- Spring Green 138/69-kV transformer
Kirkwood-Island 69-kV line
Island-Moore St 69-kV line
. . Moore St-Baraboo 69-kV line
3 Dane-Lodi Tap 69-kV line 126%-97.2% -- Trienda-Lake Delton 138-kV line
Lake Delton-City View 138-kV line
City View-Kirkwood 138-kV line
. North Lake Geneva-Lake Geneva 69-kV line
3 Cobblestone-Zenda Tap 69-kV line 124.5%-96.6% -- Lake Geneva-S Lake Geneva 69-KV line
3 Royster-Pflaum Tap-Pflaum 69-KV line 124.1%-104.2% ~ Nii';‘:gg‘r’irngéiéeylig%g}((\'}r}ﬁ]e
3 Lake Geneva-S Lake Geneva-Katzenberg 69-kV line 123.1%-105.6% -- Brick Church-Cobble Stone 69-kV line
Spring Green 138/69-kV transformer
3 W est Middleton-Timberland-Stage Coach 69-kV line 119.1%-96% -- Nelson Dewey-Lancaster 138-kV line
Lancaster-Eden 138-kV line
Paddock 138/69-kV transformer
Paddock-Shirland Ave 69-kV line
3 Colley Road 138/69-kV transformer 117.1%-96.2% -- Shaw-Shirland 69-kV line
Brick Church 138/69-kV transformer
Colley Road-Dickinson 138-kV line
Colley Road-Dickinson 138-kV line
. . . Dickinson-Global Renewable Energy 138-kV line
3 Enzyme Bio Systems-RC3-Clinton-Sharon 69-kV line 114.7%-97% -- Brick Church 138/69-KV trangs¥ormer
Global Renewable Energy-Brick Church 138-kV line
Darlington-Gratiot 69-kV line
Gratiot-Wiota 69-kV line
. Wiota-Jennings Road 69-kV line
3 North Monroe-Idle Hour 69-kV line 114.2%-95.7% -- Darlington 133/69-kv transformer
Paddock-Newark 69-kV line
Whistling Wind-Black Smith 69-kV line
3 South Fond Du Lac-Koch Oil-Waupun 69-kV line 114.1%-107.8% —~ North Randolph-Fox Lake 138-kV line

Fox Lake-North Beaver Dam 138-kV line
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2023 Summer Peak Case

Plsgzleng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
Trienda-Lewiston 138-kV line
3 Kirkwood-Rock Springs Tap — Artesian 138-kV line 113.5%-106.8% -- East Dells-Kilbourn 138-kV line
East Dells-Lewiston 138-kV line
Spring Green 138/69-kV transformer
Nelson Dewey-Lancaster 138-kV line
3 Gran Grae-Wauzeka-Boscobel-Blue River 69-kV line 113%-96.1% - E dér?—?/xztriz;éd\?glIé?/sl-;g-lliceline
Spring Green-Lone Rock 69-kV line
King-Eau Claire-Arpin 345-kV line
. . Colley Road 138/69-kV transformer
3 East Rockton-Shaw-Shirland 69-kV line 112.7%-103.2% - Paddock 138/69-KV transformer
Kegonsa 138/69-kV transformer
Kegonsa-North Stoughton 69-kV line
3 McCue-Harmony-Lamar 69-kV line 112%-95.6% -- North Stoughton-Stoughton 69-kV line
Brodhead Switching-Brodhead South 69-kV line
Sheepskin generation outage
3 Academy-Columbus Muni 2 Tap 69-kV line and 111.9%-100.4% _ North Randolph-Fox Lake 138-kV line
Columbus Muni 2 Tap- Columbus 69-kV line ) ) Fox Lake-North Beaver Dam 138-kV line
3 Brick Church-Cobblestone 69-kV line 107.9% - North Lake Geneva-Lake Geneva 69-kV line
3 McCue-Milton Lawn 69-kV line 107.1% - Janesville 138/69-kV transformer
. Oak Ridge-Verona 138-kV line
3 Stoughton-Aaker Road 69-kV line 106.9% - Verona 138/69-kV transformer
. DPC Galena-Pilot 69-kV line
3 Hillman 138/69-kV transformer 106.3%-97.6% -- Pilot-Terr Tap 69-kV line
Darlington 138/69-kV transformer
Darlington-Gratiot 69-kV line
Gratiot-Wiota 69-kV line
3 North Monroe 138/69-kV transformer 104.6%-95.4% -- Wiota-Jennings Road 69-kV line
Darlington 138/69-kV transformer
Paddock-Newark 69-kV line
3 Paddock-Shirland Ave 69-kV line 104.5% -- Colley Road 138/69-kV transformer
Gran Grae-Wauzeka 69-kV line
3 Spring Green 138/69-kV transformer 104.1%-97.3% -- Wauzeka-Boscobel 69-kV line
Black Earth-Stage Coach 69-kV line
Eden-Wyoming Valley 138-kV line
Spring Green-Wyoming Valley 138-kV line
3 Eden 138/69-KV transformer 103.9%-96.1% - P o Dew)éy-Po?osi L3k e
Potosi-Hillman 138-kV line
. . North Randolph-Fox Lake 138-kV line
3 Hubbard-Horicon 69-kV line 103.9%-99.6% - Fox Lake-N Beaver Dam 138-kV line
. North Monroe 138/69-kV transformer
Brownstown-South Monroe 69-kV line 103.7% - North Monroe-ldle Hour 69-KV line
3 Zenda-Katzenberg 69-kV line 102.6% -- North Lake Geneva-Lake Geneva 69-kV line
3 North Lake Geneva-Lake Geneva 69-kV line 101.9% - Brick Church-Cobble Stone 69-kV line
Saukville-Pleasant Valley 138-kV line
3 Concord 4-Concord Generation Bus 101.8%-99.4% -- Rockdale-Lake Cambridge 138-kV line
Lake Cambridge-Jefferson 138-kV line
3 Portage-Columbia 138-kV line 100.7% -- Second Portage-Columbia 138-kV line
3 Paddock 138/69-kV transformer 100.4% -- Colley Road 138/69-kV transformer
3 Bloomington-La Pointe 69-kV line 100.1% -- Gran Grae 161/69-kV transformer
3 Colley Road-Park Ave 69-kV line 98.6% -- Paddock 138/69-kV transformer
3 Center Street-South Beaver Dam 69-kV line 98.6% -- North Randolph-Fox Lake 138-kV line
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Plsgzleng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
3 Academy 138/69-kV transformer 95.7% -- North Randolph-Fox Lake 138-kV line
3 West Middleton 138/69-kV transformer 97.1% - West Middleton 138/69-kV transformer
3 West Middleton-West Town 69-kV line 95.3% - West Middleton-Pleasant View 138-kV line
3 Whistling Wind-Black Smith 69-kV line 98.6% -- North Monroe-Idle Hour 69-kV line
. . . North Monroe 138/69-kV transformer
3 Gratiot-Wiota 69-kV line 97%-95.9% - North Monroe-ldle Hour 69-KV line
3 Brick Church 138/69-kV transformer 98.5% - North Lake Geneva 138/69-kV transformer
3 Waunakee Switching-Waunakee Muni 2 69-kV line 96.7% -- W est Middleton-Pheasant Branch 69-kV line
3 Huiskamp-Waunakee Industrial 69-kV line 99.5% -- North Madison 138/69-kV transformer
3 Femrite-Royster 69-kV line 96.1% -- Fitchburg-Syene 69-kV line
3 Portage-Trienda 138-kV line 98.3% -- Second Portage-Trienda 138-kV line
3 W est Middleton-Pleasant View 138-kV line 95.4% -- Kegonsa-Christiana 138-kV line
3 Columbia T22 345/138-kV transformer 96.1% - Columbia T21 and T23 345/138-kV transformer
3 Columbia T21 and T23 345/138-kV transformer 95.4% - Columbia T22 345/138-kV transformer
3 Eden, Spring Green, Wyoming Valley, Lancaster and _ 90.7%-95.7% Base Case
Troy 138-kV buses
Oakridge, Hawk, Pleasant View, McFarland, Sprecher,
3 Kegonsa, Colloday Point, Reiner Road, Cross County, -- 92.8%-95.4% Base Case
Fitchburg, Sycamore, Femrite and Blount 138-kV buses
3 Boscobel, Muscoda, Avoca and Blue River 69-kV buses - 93.1%-94.1% Base Case
East Beaver Dam, North Beaver Dam, Fox Lake, North
3 Randolph, Fountain Prairie, Friesland and Academy 138- -- 94.6%-94.7% Base Case
kV buses
3 Okee and Lodi 69-kV buses - 94.6%-95.2% Base Case
Kirkwood, Lake Delton, City View, Rock Springs, Artesian
3 and Nishan 138-kV buses and Reedsburg, Artesian 69-kV -- 94.8%-95.9% Base Case
buses
3 Mazomanie, Black Earth and Arena 69-kV buses - 94.9%-95.6% Base Case
Hustisford, Hubbard, Butler Ridge, Concord, Rockvale,
3 Fort Atkinson, Crawfish, Lake Mills, Stoney Brook, -- 95.1%-95.9% Base Case
Boxelder, Jefferson and Rubicon 138-kV buses
3 Gaston Road and Cottage Grove 69-kV buses -- 95.7% Base Case
Spring Green, Arena, Mazomanie, Mazomanie Industrial,
3 Lone Rock, Muscoda, Avoca, Blue River, Boscobel, -- 75.9%-90.8% Spring Green 138/69-kV transformer
Boscobel Muni 69-kV bus voltages
Harmony, Lamar, Fulton, Saunders Creek, Dana Corp, McCue-Harmony 69-kV line
3 Sheepskin Footville, RCEC Center, Bass Creek, -- 80%-91.8% Harmony-Lamar 69-kV line
Orfordville and Evansville 69-kV buses Lamar-Fulton 69-kV line
Wauzeka, Spring Green, Lone Rock, Muscoda, Avoca,
3 Blue River, Boscobel, Boscobel Muni ,69-kV bus voltages, _ 70.5%-91.4% Gran Grae-Wauzeka 69-kV line
Spring Green, Eden and Wyoming Valley 138-kV bus ’ ’ Wauzeka-Boscobel 69-kV line
voltages
Lone Rock, Muscoda, Avoca, Blue River, Boscobel,
3 Boscobel Muni, Pine River, Brewer and Richland Center -- 82.9%-91.2% Lone Rock-Spring Green 69-kV line
69-kV bus voltages
3 Hubbard, Hustisford, North Beaver Dam and Beaver Dam _ 8506-85.8% Rubicon-Hustisford 138-kV line
East 138-kV bus voltages ) Hubbard-Hustisford 138-kV line
Eden, Wyoming Valley, Spring Green, Troy and Lancaster Nelson Dewey-Lancaster 138-kV line
3 138-kV bus voltages, Muscoda, Avoca, Blue River, -- 83.8%-92% Eden-Wyoming Valley 138-kV line

Boscobel, Boscobel Muni 69-kV bus voltages

Lancaster-Eden 138-kV line
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Plannin - — - .
Zone 9 Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
Dickinson, Global Renewable Energy, William Bay N Colley Road — Dickinson 138-kV line
3 Lake Geneva, Como, Elkhorn and Brick Church 138-kV -- 87%-91.8% Dickinson-Global Renewable Energy 138-kV line
buses Global Renewable Energy-Brick Church 138-kV line
Idle Hour, Monroe, Black Smith, New Glarus, Monticello, North Monroe-ldle Hour 69-kV line
3 Brown town, Monticello, New Glarus, Whistling Wind and -- 83.7%-92% North Monroe 138/69-kV transformer
S Monroe 69-kV buses Monroe-Idle Hour 69-kV line
Concord ,Hubbard, Hustisford, Rubicon, Rockvale,
3 Crawfish, Jefferson, Fort Atkinson and Butler Ridge 138- -- 85.6%-91.9% Hartfc?rgt‘;?rﬁg\;\?rér?f(;kégfv line
kV bus voltages '
3 Avoca, Muscoda, Blue River, Boscobel, Boscobel Muni _ 88.296-91.3% Lone Rock-Avoca 69-kV _Ime
69-kV bus voltages Avoca-Muscoda 69-kV line
Brodhead Muni 3, Brodhead Muni 2, Brodhead, Brodhead Brodhead Switching Station-Brodhead Muni 3 69-kV line
3 Muni 1, RCEC Orfordville, Orfordville, Bass Creek, - 84.8%-91.9% Brodhead Muni 2 -Brodhead Muni 3 69-kV line
Footville, RCEC Center, Evansville 69-kV bus voltages Brodhead Muni 2-Brodhead 69-kV line
3 Cobblestone, Lake Shore, Twin Lakes, Richmond and _ 86.5%-91.1% Brick Church-Cobblestone 69-KV line
Zenda 69-kV buses
. North Lake Geneva-Lake Geneva 69-kV line
3 Lakﬁafz‘z”n%";é Sa?]‘gk‘Tbv?r‘:‘T_aGk‘;”g;if';uhsrg:”d' —~ 83.1%-92% Lake Geneva-South Lake Geneva 69-kV line
South Lake Geneva-Katzenberg 69-kV line
. Reiner Road 138/69-kV transformer
3 Burl_<e, Sun Prairie, Token Creel_<, South, Colorado, _ 88.1%-91.9% Burke-Colorado 69-kV line
Bird St, Gaston Road and Reiner 69-kV buses . )
Reiner Road-Burke 69-kV line
3 Evansville, Footville, Ce\?;ﬁ;ggg Bass Creek 69-kV bus _ 87 296-91.4% Evansville-Sheepskin 69-kV line
3 Arena, Mazomanie and Black Earth 69-kV bus voltages -- 88.2%-91.7% Spring Green-Arena 69-kV line
Eden, Wyoming Valley, Spring Green, Troy and Lancaster _ 85.9%-90.1% Spring Green-Troy 138-kV line
138-kV bus voltages, ) ) Troy-Kirkwood 138-kV line
3 Island, Moore St, Baraboo, Dam Heights, Tower St , Eagle _ 86.2%-920 Island-Kirkwood 69-kV line
View, Lodi, Okee and Prairie Du Sac 69-kV bus voltages e 0 Island-Moore St 69-kV line
3 Rockvale 138-kV bus voltage -- 92% Concord-Rockvale 138-kV line
Nelson Dewey-Potosi 138-kV line
3 Potosi, Hillman, Darlington, North Monroe and Lafayette _ 87%-91.6% Potosi-Hillman 138-kV line
Wind 138-kV bus voltages ' Hillman-Lafayette Wind 138-kV line
Lafayette Wind-Darlington 138-kV line
3 Albany, North Monroe, Darlington, Lafayette Wind 138-kV _ 86.5%-91.6% Townline-Albany 138-kV line
bus voltages 279070 Albany-North Monroe 138-kV line
Lone Rock, Muscoda, Avoca, Blue River, Boscobel,
3 Boscobel Muni 69-kV bus voltages, Troy 138-kV bus -- 88.4%-91.8% Spring Green-Wyoming Valley 138-kV line
voltage
Rockdale-West Middleton 345-kV line
3 Pleasant View, Hawk, West Middleton, NE Cross Plains, _ 89.4%-91.9% West Middleton 345/138-kV transformer
Oakridge, Cross County, Fitchburg 138-kV buses 7SS0 W est Middleton 138/69-kV transformer
Pleasant View-West Middleton 138-kV line
3 North Beaver Dam and East Beaver Dam 138-kV bus _ 91 5%-92% South Fond Du Lac-Koch Oil 69-kV line
voltages, Koch Qil 69-kV bus voltage 70 0 Koch Oil-Waupun 69-kV line
3 Bluff Creek and Sugar Creek 138-kV bus voltage -- 91.6%-91.9% University-Bluff Creek 138-kV line
3 Cottage Grove 69-kV bus voltage -- 91.4% Kegonsa-Cottage Grove 69-kV line
3 McFarland, Femrite and Sprecher 138-kV bus voltages - 90.3%-91.1% ﬁgggﬁ;'\ic;earﬂﬁ?g11338%@/"';1”:
3 Lodi, Okee 69-kV bus voltages - 88.8%-91.7% Dane-Lodi Tap 69-kV line

Lodi-Okee Tap 69-kV line
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Plannin A — - -
Zone 9 Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
3 Eagle View 69-kV bus voltage -- 91% Eagle View-Dam Heights 69-kV line
- . North Randolph-Randolph Tap 69-kV line
- -_— 0/- 0
3 Randolph, Didion and Cambria 69-kV bus voltages 89.4%-91.7% Didion- Randolph Tap 69-kV line
3 B°S°°be"Siiicfg;ek\\/’g:‘:é‘g‘fz{/%rfsnvilr;‘ze"a Pointe, —~ 88.3%-91.9% Gran Grae 138/69-kV transformer
3 Yahara, Vienna, Reiner Road, Sprecher, Femrite and _ 91.2%-92% North Madison-Yahara 138-kV line
American Center 138-kV bus voltages e 0 Vienna-Yahara 138-kV line
Horicon, Juneau and Horicon Industry 69-kV bus voltages, . . .
3 North Beaver Dam, Fox Lake and Beaver Dam East 138- - 89%-91.8% Hub_bard-Hor_lcon Inc?ustr_la}l 69-|1<V|I_|ne
KV bus voltages Horicon-Horicon Industrial 69-kV line
3 LCI, Ninesprings and Pflaum 69-kV bus voltage -- 89.6-91.6% Royster-Pflaum 69-kV line
City View-Kirkwood 138-kV line
Kirkwood-Lake Delton 138-kV line
Lewiston, East Dells, Kilbourn, Loch Mirror, Birchwood, Trienda-Lewiston 138-kV line
3 Zobel, Nishan, Artesian, Rock Springs, Kirkwood, City _ 87.4%-91.8%% Lewiston-East Dells 138-kV line
View , Kirkwood, Lake Delton and Troy 138-kV bus ' ' East Dells-Kilbourn 138-kV line
voltages, Reedsburg and Artesian 69-kV bus voltages Trienda-Lake Delton 138-kV line
Loch Mirror-Kilbourn 138-kV line
Loch Mirror-Birchwood 138-kV line
3 Academy 138-kV bus voltage -- 91.9% Boxelder-Academy 138-kV line
3 Aaker Road 69-kV bus voltage -- 91.1% Stoughton-Aaker Road 69-kV line
Timberline, Stage Coach, Cross Plains, Black Earth, . . . .
Spring Green, Arena, Mazomanie, Mazomanie Industrial, West Mlddleton-TlmberI_me 69-k\/_ line
3 : -- 88.8%-92% Black Earth-Mazomanie 69-kV line
Lone Rock, Muscoda, Avoca, Blue River, Boscobel, h-Black h 69-KV Ii
Boscobel Muni 69-kV bus voltages Stage Coach-Black Earth 69-kV line
3 West Darien, SOUth""esbtuz‘f/';‘t’:geaS”d North Shore 138-kV - 91.6%-91.8% Bradford-West Darien 138-KV line
3 La Prairie, Brz‘ﬂgrrg'1\’3\’8‘9_?\/'3;;':36'?;’;(32‘9'“3” and N —~ 91.6%-91.7% Rock River-La Prairie 138-kV line
Newark, Brodhead Switching, Brodhead South, Brodhead, .
3 Brodhead North, Orfordville, Bass Creek, Spring Grove -- 90.6%-92% K Pagﬁocg-Ne\_Nar:_k 69-kV_I|ne KV i
and Footville 69-KV bus voltages Newark-Brodhead Switching Station 69-kV line
Lone Rock, Muscoda, Avoca, Blue River, Pine River, e e .
3 Richland Center, Brewer and Seneca 69-kV bus voltages B SN Seneca-Bell Center 161-kV line
3 Lone Rock, M”S‘gfgﬁéfggf& Ehr‘sevi;;’aeéés":h'a”d Center, ~ 90.7%-91.9% Hillsboro 161/69-KV transformer
3 Lone Rock, Muscoda, Avoca, Pine River, Richland Center, _ 89.3%-91.7% Richland Center-T RC 69-kV line
Brewer and Boscobel 69-kV bus voltages ) ) T RC-Dayton 69-kV line
. DPC Galena-Pilot 69-kV line
- -_— 0/- 0,
3 Miner, Shullsburg 69-kV bus voltages 90.5%-92% Pilot-Terr Tap 69-kV line
Oak Ridge-Verona 138-kV line
- -_— 0/p- 0,
3 Verona, Sun Valley, Montrose 69-kV bus voltages 90.3%-91.1% Verona 138/69-kV transformer
. Burlington 138-kV Bus 1-2 outage
2| e e s ™ | -
Burlington-Air Liquide 138-kV line
3 Fox Lake, Beaver Dam East and North Beaver Dam 138- _ 88.3%6-89.7% North Randolph-Fox Lake 138-kV line
kV bus voltages O70TOS 70 Fox Lake-North Beaver Dam 138-kV line
3 Reiner Road 138-kV bus voltage -- 91.7% Reiner Road-Sycamore 138-kV line
3 Hamilton, North Bea‘@r l:l)juasn:/ ;?:gg:a"er Dam East 138- - 91.8-91.9% Portage-Hamilton 138-KV line
3 Cambridge, London 138-kV bus voltages -- 91.8%-92% Rockdale-Cambridge Tap 138-kV line
3 N Monroe 138/69-kV transformer 108.6% -- Columbia generator 1 or 2 outage
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Plsgzleng Criteria Exceeded/Need % of Facility | % of Nominal Facility Outage(s)
Rating bus voltage
3 McCue-Harmony-Lamar 69-kV line 98.9%-95.8% -- Columbia generator 1 or 2 outage
3 Wauzeka-Boscobel 69-kV line 107.1% -- Columbia generator 1 or 2 outage
Troy, Eden, Kirkwood, City View, Lake Delton 138-kV bus
3 voltages, Muscoda, Blue River, Boscobel, Avoca an -- 88.9%-91.8% Columbia generator 1 or 2 outage
Reedsburg 69-kV bus voltages
3 Nelson Dewey 161/138-kV transformer 102.1%-100.7% -- Nelson Dewey generator 1 or 2 outage
3 McCue-Harmony-Lamar 69-kV line 111.8%-108.6% -- Sheepskin generation outage
3 McCue 138/69-kV transformer 97.6% -- Sheepskin generation outage
3 North Stoughton-Stoughton 69-kV line 105.5% -- Sheepskin generation outage
3 Nelson Dewey-Gran Grae 161-kV line 98.3% -- DPC Genoa generation outage
4 Pulliam-Suamico 69-kV line 134% - Base case
Edgewater 138/69-kV transformer #1
4 Edgewater 138/69-kV transformer #2 OB B Base case
4 Edgewater 138/69-kV transformer #1 96.4% -- Edgewater 138/69-kV transformer #2
4 Edgewater-Washington St 69-kV line 104.4% -- Edgewater-Nicolet 69-kV line
4 Pulliam-James St 138-kV line 96.2% -- Green Bay South West-De Pere 138-kV line
4 Pioneer-Sobieski 69-kV line 128-96.6% _ Pulliam-Suamico 69-kV line followed by Sobieski-Pioneer
Pioneer 138/69-kV transformer ) 69-kV line close
4 Canal 138/69-kV transformer #1 99% - Canal 138/69-kV transformer #2
4 Canal 138/69-kV transformer #2 98.6% - Canal 138/69-kV transformer #1
4 Glenview 138/69-kV transformer #1 115.1% - Glenview 138/69-kV transformer #2
4 Glenview 138/69-kV transformer #2 114.6% - Glenview 138/69-kV transformer #1
Wesmark-Kellnersville 69-kV line
4 Finger Road-Bluestone 69-kV line 96.3-126.2% -- Kellnersville-Manrap 69-kV line
Mishicot-Shoto 138-kV line
City Limits 138-kV bus tie 1-2
4 City Limit-Butte Des Morts 138-kV line 100-118.9% -- North Appleton-Apple Hills 138-kV line
City Limits-Combined Locks Tap 138-kV line
4 Manrap-Custer 69-kV line 95.4% -- Revere-Lakefront 69-kV line
4 Sunset Point 138/69-kV transformer #1 100.3% - Sunset Point 138/69-kV transformer #2
4 Oak St-Ashland Ave 69-kV line 103.1% -- Pulliam-South Broadway Tap 69-kV line
4 East Krok 138/69-kV transformer 96.9% - Canal-East Krok 138-kV line
4 Sobieski, Suamico 69-kV bus voltages -- 87.2-89.6% Base case
4 Ashland 69-kV bus voltage -- 95.6% Base case
4 Bluestone, Wesmark 69-kV bus voltages -- Diverged Finger Road-Bluestone 69-kV line
4 East Krok, BeardsleykSt, Barnett, Booster, Luxemburg 69- _ 89.2-91 1% East Krok 138/69-KV transformer
V bus voltages
4 Combined Lock Taps'v'\c’)'l":‘aegs'e?pp'e Hills 138-kV bus - 90.7-91.9% North Appleton-Apple Hills 138-kV line
4 Hickory, Forward Energy Center, Butternut 4, Butternut 5 _ 91% Hickory-South Fond du Lac 138KV line
138-kV bus voltages
4 Forward Enerc?gg EctgtsB::)}te;gg;‘l’ Butternut 5 -- 91.8% Hickory-Forward Energy Center 138-kV line
4 Butternut 4, Butternut 5 138-kV bus voltages -- 91.9% Butternut-Forward Energy Center 138-kV line
Charter Steel Industry-Holland 138-kV line
4 Holland, Plymouth #4t,)Howa|1rds Grove, Meeme 138-kV -- 87.1-91.6% Charter Steel Industry 138-IZV bus plus Charter Steel-
us voltages Cedarsauk 138-kV line
Lyndon 138-kV bus voltage -- 90.8% Cedarsauk-Fredonia 138-kV line
4 Suamico, Sobieski 69-kV bus voltages _ 87-90.2% Pulliam-Suamico 69-kV line followed by Sobieski-Pioneer

69-kV line close
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Rating bus voltage
Allerton9 138-kV bus voltage 95.8%
Bark River 138-kV bus voltage 95.5%
Barton 138-kV bus voltage 95.8%
Cooney 138-kV bus voltage 95.4%
Cottonwood 138-kV bus voltage 95.2%
5 Hartford 138-kV bus voltage -- 95.1% Intact System
Merrill Hills 138-kV bus voltage 95.6%
St. Lawrence 138-kV bus voltage 95.6%
Summit 138-kV bus voltage 95.4%
Arthur Road 138-kV bus voltage 95.5%
Glacier 138-kV bus voltage 95.5%
106.3% Intact System
107.8% Nicholson — Oak Creek 138-kV line
. . 107.6% Oak Creek — Ramsey 138-kV line
5 Oak Creek — Pennsylvania 138-kV line 107.0% -- Nicholson — Ramsey 138-kV line
106.4% Kansas — Ramsey 138-kV line
Plus other less severe outages
5 Hartford 138-kV bus voltage -- 88.7% Concord 138-kV bus split between 4 and 5
5 St. Lawrence and Arthur Road 138-kV buses -- 90.8% Concord 138-kV bus split between 4 and 5
5 Glacier 138-kV bus voltage -- 91.8% Concord 138-kV bus split between 4 and 5
5 Cooney, Cottonwood, Hartford, Summit 138-kV buses -- 90.2-91.9% Concord 138-kV bus split between G and 4
5 Brookdale W — Kansas 138-kV line 95.5% - Bluemound — Brookdale W 138-kV line
5 Fredonia 138-kV bus voltage -- 89.2% Cedarsauk — Fredonia 138-kV line
5 Swan 138-kV bus voltage -- 91.5% Granville — Swan Tap 138-kV line
5 Bain 345/138-kV transformer T5 159.7% -- Pleasant Prairie bus split between 3 and 4
5 Albers — Kenosha 138-kV line 104.0% - Bain — Kenosha 138-kV line
5 Pleasant Valley 138-kV bus -- 91.1% Pleasant Valley — Saukville 138-kV line
5 Branch — Kansas 138-kV line 119.9% -- Oak Creek — Pennsylvania 138-kV line
5 Nicholson — Ramsey 138-kV line 99.4% -- Oak Creek — Pennsylvania 138-kV line
5 Oak Creek — Ramsey 138-kV line 99.2% -- Oak Creek — Pennsylvania 138-kV line
_— . -- 83.1-84.2% Split Burlington 138-kV bus
5 Tichigan , Burlingtonl 138-kV bus voltages 88.1-89.1% Burlington — Air Liquide — Paris 138-kV line
5 Arcadian 345/138-kV transformer #2 97.5 % Arcadian 345/138-kV transformer #1
5 Arcadian 345/138-kV transformer #3 118.9% Arcadian 345/138-kV transformer #1
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9 Criteria Exceeded/Need o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal
Rating bus voltage
1 Stone Lake 345-kV bus voltage 105.2% Base Case Place Ston(;(;?lli((:eelnductor n-
Rocky Run 345/115-kV transformer #2 .
- — 0
1 Rocky Run 345/115-kV transformer #3 95.8 — 97.4% Sigel — Arpin 115-kV line No project needed yet
1 Wien — Stratford 115-kV line 108.2% Glavin-Hume 115-kV line Use recent valid circuit ratings
1 Stratford - McMillan 115-kV line 99.7% Base Case Use recent valid circuit ratings
1 Sigel, Lakehead Vesper, Vulcan and Port 86.6 — 91.0% Arpin-Sigel 138-kV line Publicly announced load
Edwards 138-kV bus voltages ) ) Sigel-Lakehead Vesper 138-kV line curtailments
1 Port Edwards, Hollywood and Saratoga 138-kV 88.0 — 91.9% Arpin-Sigel 138-kV line Publicly announced load
bus voltages and Saratoga 115-kV bus voltage ) o0 Sigel-Lakehead Vesper 138-kV line curtailments
1 Castle Rock — Quincy 69-kV line 99.6% Big Pond-Necedah tap 69-kV line Uprate Castle R_ock-_Mckenna
69 kV circuit
. Base Case Monroe County — Council
- — — 0,
1 Council Creek and Petenwell 138-kV bus voltages 89.2 — 95.0% Arpin-Sigel 138-KV line Creek 161 KV line
Big Pond-Necedah Tap 69-kV line
Petenwell, Necedah, Whistling Wings, Dellwood, Necedah tap-Whistling Wings Tap Mckenna capacitor bank
1 Friendship, Houghton Rock and Mckenna 69-kV - 84.3 - 91.8% 69-kV line expansion and conversion of
bus voltages Whistling Wings Tap-Dellwood 69-kV Necedah substation to 138 kV
line
Metomen-Rosendale 69-kV line
Rosendale-North Fond du Lac 69-kV
line
1 Metomen 138/69-kV transformer 96.5 - 112.5% Winneconne-Sunset Point 69-kV line Metorrgelr;éreamz;c;rmer
North Randolph-Markesan Tap 69-kV P
line
Plus other less severe outages
1 Lakehead Portage, Endeavor and Roslin 69-kV 914 —92.0% Portage-Lakehe_ad Portage 69-kV No project needed yet
bus voltages line
Ripon, Ripon Industrial Park, NW Ripon, Dartford, _ e D T .
1 SW Ripon 69-KV bus voltages 90.7 — 91.0% Metomen-Ripon 69-kV line No project needed yet
1 Winneconne, Omro and Omro Industrial 69-kV Winneconne-Sunset Point 69-kV line Ripon capacitor bank
bus voltages 88.2 — 89.2% expansion, Metomen
transformer replacement and
Wautoma 2™ transformer
1 Silver Lake Fountain Valley, Spring Lake, Red Wautoma-Silver Lake 69-kV line Ripon capacitor bank
Granite and River Run 69-kV bus voltages 89.2 - 91.9% Silver Lake-Spring Lake 69-kV line expansion and Metomen
transformer replacement
1 Sand Lake 138-kV bus voltage 90.7% Arpin-Sigel 138-kV line No project needed yet
Base Case
Chandler-Lakehead Tap 69-kV line
Lakehead Tap-Masonville 69-kV line Uprate Delta-Mead-North Bluff
2 Delta — Mead 69-kV line 100-161% - Masonville-Gladstone 69-kV line 69 kV line, or dispatch local

Gladstone-North Bluff 69-kV line
North Bluff-Bay Tap 69-kV line
Bay Tap-Mead 69-kV line

generation
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9 Criteria Exceeded/Need o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal
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Uprate Chandler-Delta 69 kV
2 Chandler — Delta 69-kV #1 line 114% - Chandler-Delta 69-kV #2 line line #1, or dispatch local
generation
Uprate Chandler-Delta 69 kV
2 Chandler — Delta 69-kV #2 line 108% - Chandler-Delta 69-kV #1 line line #2, or dispatch local
generation
Nordic-Mountain 69-kV line Increased existing SE ratin
2 Chandler 138/69-kV transformer 97-107% = Mountain-Harris Tap 69-kV line from SEI?D g
Forsyth 138/69-kV transformer
Chandler — Lakehead Tap 69-kV line .
Masonville — Lakehead Tap 69-kV line Uprate Cha}ndler-MasoanIe,
Masonville — Gladstone 69-kV line . Masonville-Gladstone,
2 . 123-162% - Delta-Mead 69-kV line Gladstone-North Bluff, Delta-
Gladstone — North Bluff 69-kV line . )
. Mead-North Bluff 69 kV lines;
North Bluff — Bay Tap 69-kV line or dispatch local generation
Mead — Bay Tap 69-kV line p 9
0,
2 Forsyth 138/69-kV transformer goet - Chandler 138/69-kV transformer Uprate the Forsyth 138/69 kv
transformer
2 Atlantic-Henry St. Tap 69-kV line 97% - Base Case
. . Atlantic-M38 138-kV line . .
- -| 0, = -
2 Atlantic-M38 69-kV line 101% Atlantic 138/69-KV transformer Uprate Atlantic-M38 69 kV line
2 Atlantic 138/69-kV transformer 100% - M38 138/69-kV transformer Uprate Atlantic 138/69 kv
transformer
Delta, West Side, Escanaba, Masonville, Mead, North Bluff 69 kV capacitor
2 Gladstone, Bay View, North Bluff, Harris - 90.4-92.0% Chandler 138/69-kV transformer bank, or dispatch local
69-kV bus voltages generation
Atlantic, Elevation St., Henry St., MTU, . . .
2 Osceola, Portage, Keweenaw 69 kV : 82.0-91.1% Atlgntlc-M38 138-kV line M38/_Osceola capacitor ba_nks,
Atlantic 138/69-kV transformer or dispatch local generation
bus voltages
2 L'Anse, Baraga 69 kV-bus voltages - 90.7-91.3% M38 138/69-kV transformer L’Anse capacitor bank
Winona, Atlantic, M38 138-kV bus voltages e . M38/Osceola capacitor banks,
2 M38, L'Anse, Baraga 69-kV bus voltages ] TR M38-Perch Lake 138-KV line or dispatch local generation
] v Loop 6947 Nine Springs-
3 Fitchburg-Syene-Nine Springs 69-kV line 119.4%-102% Royster-Pflaum Tap 69-kV I_|ne Pflaum 69-kV line into Femrite
Pflaum-Pflaum Tap 69-kV line .
Substation
Colley Road-Dickinson 138-kV line
Dickinson-Global Renewable Energy
3 Enzyme Bio Systems-RC3-Clinton-Sharon 69-kV 118%-96.3% 138-kV line Rebuild Y-32 Colley Road-
line 790970 Brick Church 138/69-kV transformer Brick Church 69-kV line
Global Renewable Energy-Brick
Church 138-kV line
. ) T Loop 6947 Nine Springs-
3 Royster-Pflaum Tap-Pflaum 69-kV line 115.9%-99.2% _Fltchbu_rg Syene 69-kv I|n_e Pflaum 69-kV line into Femrite
Nine Springs-Syene 69-kV line Substation
3 North Stoughton-Stoug_hton E — Stoughton 69-kV 114.7%-112.2% McCue-Harmony 69-kV I_me Rebuild Stoughton Substation
line Harmony-Lamar 69-kV line bus
. . McCue-Harmony 69-kV line Sheepskin substation
- - 0/- 0,
3 Sheepskin-Dana Tap 69-kV line SR ) Harmony-Lamar 69-kV line protection project in 2010
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Zone Facility Nominal
Rating bus voltage
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
3 Stage Coach-Black Earth-Mazomanie 69-kV line 113.2%-102.1% Spring Green 138/69-kV transformer Green Substation and Install a
second 138/69-kV transformer
at Spring Green with a 100
MVA summer normal rating
Kirkwood-Island 69-kV line .
3 Dane-Lodi Tap 69-kV line 110.1%-96.4% Island-Moore St 69-kV line Reg”"d part f]f thGeQYk's pane:
Moore St-Baraboo 69-kV line am Heights 69-kV'line
Construct new 138-kV line
from North Lake Geneva to
) South Lake Geneva substation
3 South Lake Geneva-Lake Geneva 69-kV line 109.7% Brick Church-Clc_)bee Stone 69-kv and Construct new 138-kV bus
ine and install a 138/69-kV 100
MVA transformer at South
Lake Geneva Substation
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
3 W est Middleton-Timberland 69-kV line 107.7% Spring Green 138/69-kV transformer Sé:g: fﬂ?g}ggﬂ:f?;ﬂg}iﬁﬂe&:
at Spring Green with a 100
MVA summer normal rating
Academy-Columbus Muni 2 Tap 69-kV line and North Randolph_-Fox Lake 138-kv Construct a Horicon-East
3 Columbus Muni 2 Tap- Columbus 69-kV line USRI line Beaver Dam 138-kV line
Fox Lake-N Beaver Dam 138-kV line
North Randolph-Fox Lake 138-kV
3 South Fond Du Lac-Waupun 69-kV line 107.4%-102.2% Pine Hubbard-North Beaver Dam
Fox Lake-N Beaver Dam 138-kV line project in 2014.
Install a 138/69-kV transformer
at Bass Creek Substation and
Paddock 138/69-kV transformer rebuild/reconductor X-12 Town
3 Colley Road 138/69-kV transformer 106.8%-96.4% Paddock-Shirland Ave 69-kV line Line Road-Bass Creek 138-kV
Shaw-Shirland 69-kV line line and Rebuild Y-33
Brodhead to South Monroe 69-
kV line
3 Shaw-Shirland 69-kV line 106.6% Colley Road 138/69-kV transformer Rating ms;(leizs;ei::]ter SELD
Construct new 138-kV line
from North Lake Geneva to
South Lake Geneva substation
3 Cobblestone-Zenda Tap 69-kV line 106.5% North Lake (ggrll((\e)/?-Lake Geneva and Construct new 138-kV bus
-Kvine and install a 138/69-kV 100
MVA transformer at South
Lake Geneva Substation
Install a 138/69-kV transformer
Darlington-Gratiot 69-kV line at Bass Creek Substation and
Gratiot-Wiota 69-kV line rebuild/reconductor X-12 Town
3 N Monroe-ldle Hour 69-kV line 106.2%-98.7% Wiota-Jennings Rd 69-kV line Line Road-Bass Creek 138-kV

Darlington 138/69-kV transformer
Paddock-Newark 69-kV line

line and Rebuild Y-33
Brodhead to South Monroe 69-
kV line
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Zone Facility Nominal
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Spring Green 138/69-kV transformer
Nelson Dewey-Lancaster 138-kV line Boslégtr):tlesgzﬁ\e %:Tf;:ﬁeve
3 Gran Grae-Wauzeka-Boscobel 69-kV line 105.4%-97.6% Lancaster-Eden 138-kV line
; . a 99 MVA summer emergency
Eden-Wyoming Valley 138-kV line rating
Spring Green-Lone Rock 69-kV line
. . . Trienda-Lewiston 138-kV line
3 Kirkwood-Rock Sprlngll_s Tap — Artesian 138-kV 103.2%-97.9% East Dells-Kiloourn 138-KkV line Cé)_ns:]ruct z Iizléekle/ell_ton-
ine East Dells-Lewiston 138-kV line rehwoo KV ine
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
. Gran Grae-Wauzeka 69-kV line Green Substation and Install a
3 Spring Green 136/69-kv transformer MOz SOt Wauzeka-Boscobel 69-kV line second 138/69-kV transformer
at Spring Green with a 100
MVA summer normal rating
. . Replace the existing 46 MVA
3 Hillman 138/69-KV transformer 99.4%-96.9% DPC Galena-Pilot 69-kV line Hillman 138/69-kV transformer
Pilot-Terr TP 69-kV line .
with a 100 MVA transformer
3 Paddock-Shirland Ave 69-kV line 98.6% Colley Road 138/69-kV transformer No project so far
Uprate terminal limitations at
3 McCue-Milton Lawn 69-kV line 96.7% Janesville 138/69-kV transformer McCue for the Y-79 McCue-
Milton Lawns 69-kV line
3 Eden 138/69-kV transformer 96.4% Eden-Wyoming Valley 138-kV line No project so far
Uprate Y-61 McCue-Lamar
69-kV line to achieve 300 deg
3 McCue-Harmony 69-kV line 96.4%-95.6% lfggg::;ésgt/gj;;\t/otr:%n;ff\r/rﬂﬁ; F line ratings and install 2-
12.45 Mvar 69 kV capacitor
banks at Lamar Substation
3 West Middleton 138/69 KV transformer 06.4% West Middleton 138/69-kV Construct West Mic!dleton-
transformer Blount 138-kV line
Rock River-La Prairie 138-kV line Colley Road protection
3 Colley Road-Dickinson 138-kV line 96%-95.1% La Prairie-Bradford 138-kV line Lo
Bradford-West Darien 138-kV line project in 2010
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
Green Substation and Install a
. . second 138/69-kV transformer
3 Eden, Spring Green, Wyoming Valley and Troy 92.9%-94.2% Base Case at Spring Green with a 100
138-kV buses )
MVA summer normal rating
and Install 2-16.33 MVAR 69-
kV capacitor banks at Eden
Substation
Oakridge, Hawk, Pleasant View, McFarland, Install 2-16.33 MVAR 69-kV
Sprecher, Kegonsa, Colloday Point, Reiner Road, capacitor banks and 2-24.5
3 Cr;oss Count)?, Fitchburg, Sy)éamore, Femrite and LI Base Case MF\)/AR capacitor banks at
Blount 138-kV buses Femrite substation
. Install 4-49 MVAR 138-kV
3 Hustisford, Hubbard, Concord, Rockvale, Fort 94.5%-95.8% Base Case capacitor banks at Concord

Atkinson, Crawfish and Rubicon 138-kV buses

Substation
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% of % of
Facility Nominal
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Facility Outage(s)

Project

Boscobel, Muscoda and Blue River 69-kV buses

95.3%-95.6%

Base case

Install 1-8.16 MVAR capacitor
bank at Boscobel 69-kV
Substation and upgrade

existing 5.4 MVAR bank with

an 8.16 MVAR bank, Install 2-

16.33 MVAR 69-kV capacitor
banks at Spring Green
Substation and Install a

second 138/69-kV transformer

at Spring Green with a 100
MVA summer normal rating
and Install 2-16.33 MVAR 69-
kV capacitor banks at Eden
Substation

Lodi and Okee 69-kV buses

95.4%-95.9%

Base case

Install 2-16.33 Mvar 69-kV
capacitor banks at Dam
Heights

Gaston Road, Cottage Grove and Bird Street 69-
kV buses

95.7%-96%

Base case

Install 2-16.33 Mvar 69-kV
capacitor banks at Sun Prairie

Spring Green, Arena, Mazomanie, Mazomanie
Industrial, Lone Rock, Muscoda, Avoca, Blue
River, Boscobel, Boscobel Muni 69-kV bus
voltages

78.9%-90.1%

Spring Green 138/69-kV transformer

Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
Green Substation and Install a
second 138/69-kV transformer
at Spring Green with a 100
MVA summer normal rating

Harmony, Lamar, Fulton, Saunders Creek, Dana
Corp, Sheepskin and Evansville 69-kV buses

84.4%-91.7%

McCue-Harmony 69-kV line
Harmony-Lamar 69-kV line
Lamar-Fulton 69-kV line

Uprate Y-61 McCue-Lamar 69-
kV line to achieve 300 deg F
line ratings and install 2-12.45
Mvar 69 kV capacitor banks at
Lamar Substation and
construct double-circuit line
between McCue and Lamar
substations

Wauzeka, Spring Green, Lone Rock, Muscoda,
Avoca, Blue River, Boscobel, Boscobel Muni 69-
kV bus voltages, Spring Green and Wyoming
Valley 138-kV bus voltages

85.9%-91.6%

Gran Grae-Wauzeka 69-kV line
Wauzeka-Boscobel 69-kV line

Install 1-8.16 MVAR capacitor
bank at Boscobel 69-kV
Substation and upgrade

existing 5.4 MVAR bank with

an 8.16 MVAR bank ,

Lone Rock, Muscoda, Avoca, Blue River,
Boscobel, Boscobel Muni 69-kV bus voltages

85.9%-88.5%

Lone Rock-Spring Green 69-kV line

Install 1-8.16 MVAR capacitor
bank at Boscobel 69-kV
Substation and upgrade

existing 5.4 MVAR bank with

an 8.16 MVAR bank, Install 2-

16.33 MVAR 69-kV capacitor
banks at Spring Green
Substation and Install a

second 138/69-kV transformer

at Spring Green with a 100
MVA summer normal rating

Hubbard and Hustisford 138-kV bus voltages

86.1%-86.8%

Rubicon-Hustisford 138-kV line
Hubbard-Hustisford 138-kV line

Construct a Horicon-East
Beaver Dam 138-kV line
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Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
Eden, Wyoming Valley, Spring Green, Troy and Nelson Dewey-Lancaster 138-kV line Séfg: dsluis)ssltggir\]/a;:]:n!s'}ztrﬂe?
3 Lancaster 138-kV bus voltages, Muscoda, Avoca, 86.29-91.9% Lancaster-Wyoming Valley 138-kV at Spring Green with a 100
Blue River, Boscobel, Boscobel Muni 69-kV bus ' ' line )
voltages Lancaster-Eden 138-kV line MVA summer normal rating
and Install 2-16.33 MVAR 69-
kV capacitor banks at Eden
Substation
Ny ) o e o | st 2265 var 1301
3 Dickinson, Global Renewable Energy, William Bay 86.9%-91 6% 138KV line capacitor bank and 1-18 Mvar
and Brick Church 138-kV buses ’ ’ . 69-kV capacitor bank at Brick
Global Renewable Energy-Brick Church substation
Church 138-kV line
Rebuild Y-33 Brodhead to
South Monroe 69-kV line and
Idle Hour, Monroe, Black Smith, New Glarus, North Monroe-ldle Hour 69-kV line Install a 138/69-kV transformer
3 Monticello, Brown town and S Monroe 69-kV 87.4%-91.3% North Monroe 138/69-kV transformer at Bass Creek Substation and
buses outage rebuild/reconductor X-12 Town
Line Road-Bass Creek 138-kV
line
3 Concord ,Hubbard, Hustisford, Rubicon, Rockvale 87 79%-91.8% Concord4-5 138-kV bus outage Jgsgﬂtéﬁm\é@?éﬁég d
and Butler Ridge 138-kV bus voltages ' ' Hartford-St Lawrence 138-kV line P Substation
Install 1-8.16 MVAR capacitor
Avoca, Muscoda, Blue River, Boscobel, Boscobel Lone Rock-Avoca 69-kV line bank at_BoscobeI 69-kv
3 Muni 69-kV bus voltages TR Avoca-Muscoda 69-kV line Substation and upgrade
existing 5.4 MVAR bank with
an 8.16 MVAR bank
Brodhead Switching Station-
Brodhead Muni 3, Brodhead Muni 2, Brodhead, Brodhead Muni 3 69-kV line I;tsgllsz lC:sri/(fkg-Slet)tsrtaart]isc‘)](r?g?ﬁr
3 Brodhead Muni 1, RCEC Orfordville, Orfordville, 87 8%-91.9% Brodhead Muni 2 -Brodhead Muni 3 rebuild/reconductor X-12 Town
Bass Creek, Footville, RCEC Center, Evansville ’ ’ 69-kV line Line Road-Bass Creek 138-kV
69-kV bus voltages Brodhead Muni 2-Brodhead 69-kV line
line
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
Trienda-Lewiston 138-kV line Green Substation and Install a
Eden, Wyoming Valley, Spring Green, Troy, City Lake Delton-City View 138-kV line second 138/69-kV transformer
3 view, Lake Delton and Lancaster 138-kV bus 88.2%-91.8% City View-Kirkwood 138-kV line at Spring Green with a 100
voltages, Trienda-Lake Delton 138-kV line MVA summer normal rating
plus other less severe outages and Install 2-16.33 MVAR 69-
kV capacitor banks at Eden
Substation
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
3 Cobblestone, Lake Shore, Twin Lakes, Richmond 88.4%-91.6% Brick Church-Cobblestone 69-KV line Green Substation and Install a

and Zenda 69-kV buses

second 138/69-kV transformer
at Spring Green with a 100
MVA summer normal rating
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Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
3 Lake Geneva, S Lake Geneva, Richmond, 88.4%-89.3% North Lake Geneva-Lake Geneva Green Substation and Install a
Katzenberg and Twin Lake 69-kV buses 70708970 69-kV line second 138/69-kV transformer
at Spring Green with a 100
MVA summer normal rating
Burke, Sun Prairie, Token Creek, South, Reiner Road 138/69-kV transformer Install 2-16.33 Mvar 69-kV
3 Colorado, Bird St, Gaston RD and Reiner 69-kV 88.6%-91.9% outage, Burke-Colorado 69-kV line - : L
. - capacitor banks at Sun Prairie
buses and Reiner Road-Burke 69-kV line
Install a 138/69-kV transformer
’ ’ at Bass Creek Substation and
3 Evansville, Foot\ﬁlllet,)ucse\rllct)let;agg Bass Creek 69- 88.7%-91.1% Evansville-Sheepskin 69-kV line rebuild/reconductor X-12 Town
9 Line Road-Bass Creek 138-kV
line
. Install 2-12.25 MVAR 69-kV
3 Arena, Mazomanleva;rllgB(lezck Earth 69-kV bus 88.7%-91.9% Spring Green-Arena 69-kV line capacitor banks at Mazomanie
9 Substation
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
Green Substation and Install a
Eden, Wyoming Valley, Spring Green, Troy and e e Spring Green-Troy 138-kV line second _138/69-kV tr_ansformer
3 § 89%-91.8% i o I at Spring Green with a 100
Lancaster 138-kV bus voltages, Troy-Kirkwood 138-kV line )
MVA summer normal rating
and Install 2-16.33 MVAR 69-
kV capacitor banks at Eden
Substation
Island, Moore St, Baraboo, Dam Heights, Tower Install 2-16.33 Mvar 69-kV
3 St, Eagle View and Prairie Du Sac 69-kV bus 89.3%-91.3% Island-Kirkwood 69-kV line capacitor banks at Dam
voltages Heights
Install 4-49 MVAR 138-kV
3 Rockvale 138-kV bus voltage 90% Concord-Rockvale 138-kV line capacitor banks at Concord
Substation
3 Potosi, Hillman, Darlington and Lafayette Wind 90.1%-90.9% Nelson Dewey-Potosi 138-kV line Install 2-16.33 Mvar 69-kV
138-kV bus voltages ) ) Potosi-Hillman 138-kV line cap banks at North Monroe
3 Albany and N Monroe 138-kV bus voltages 90.5%-90.6% Townline-Albany 138-kV line Install 2-16.33 Mvar 69-kV cap
banks at North Monroe
Install 1-8.16 MVAR capacitor
bank at Boscobel 69-kV
Substation and upgrade
existing 5.4 MVAR bank with
. . . an 8.16 MVAR bank, Install 2-
3 Lone Rock, Muscoda, Avoca, Blue River, 90.7%-91.9%% Spring Green-Wyoming Valley 138- 16.33 MVAR 69-kV capacitor

Boscobel, Boscobel Muni 69-kV bus voltages

kV line

banks at Spring Green
Substation and Install a
second 138/69-kV transformer
at Spring Green with a 100
MVA summer normal rating
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Rating bus voltage
Rockdale-West Middleton 345-kV
line Install 2-16.33 MVAR 69-kV
3 Oakridge, Cross County, Fitchburg 138-kV buses 91.49%-91.9% West Middleton 3457 ]éiiS-kV Caﬁ/a:goéfpaﬁfofg‘;fé‘;s
Pleasant View-West Middleton 138- Femrite Substation
kV line
Fox Lake, N Beaver Dam and E Beaver Dam 138- North Randolph-Fox Lake 138-kV Construct a Horicon-East
3 KV bus volta 90.2%-90.3% I Beaver Dam 138KV i
ges ine eaver Dam ine
Bluff Creek and Sugar Creek 138-kV bus voltage 91%-91.3% University-Bluff Creek 138-kV line No project so far
Uprate Y-61 McCue-Lamar 69-
kV line to achieve 300 deg F
line ratings and install 2-12.45
Mvar 69 kV capacitor banks at
’ Lamar Substation, Install a
3 Sun Valley 69-kV bus voltage 91.8% Sun Valley-Verona 69-kV line 138/69-kV transformer at Bass
Creek Substation and
rebuild/reconductor X-12 Town
Line Road-Bass Creek 138-kV
line
. L . Install 2-24.5 Mvar 138-kV
La Prairie, Bradford, West Darien, SW Delavan Rock Rl_v_er-La Prairie 138-kV_I|ne capacitor bank and 1-18 Mvar
3 91.5%-91.9% La Prairie-Bradford 138-kV line . h
and North Shore 138-kV buses ’ B 69-kV capacitor bank at Brick
Bradford-West Darien 138-kV line .
Church Substation
Install 2-12.25 MVAR 69-kV
3 Black Earth 69-kV bus voltage 92% Stage Coach-Black Earth 69-kV line capacitor banks at Mazomanie
Substation
3 Cottage Grove and Gaston RD 69-kV bus voltage 90.5%-91.2% Kegonsa-Cottage Grove 69-kV line InSt‘."l" 2-16.33 Mvar 69'ky.
capacitor banks at Sun Prairie
Install 2-16.33 MVAR 69-kV
3 McFarland, Femrite and Sprecher 138-kV bus 00.8%-91.9% Kegonsa-McFarland 138-kV line capacitor banks and 2-24.5
voltages ' ' McFarland-Femrite 138-kV line MVAR capacitor banks at
Femrite Substation
Deforest, Burke, Sun Prairie, Token Creek, South,
3 Colorado, Bird St, Gaston RD and Reiner 69-kV 91.2%-92% Deforest-North Madison 69-kV line Instgll 2-16.33 Mvar 69'ky.
buses capacitor banks at Sun Prairie
Install 2-16.33 Mvar 69-kV
3 Lodi, Okee 69-kV bus voltages 90.6%-92% Dane-Lodi Tap 69-kV line capacitor banks at Dam
Heights
3 Eagle View 69-kV bus voltage 92% Eagle View-Dam Heights 69-kV line No project so far
Randolph, Didion and Cambria 69-kV bus North Randolph-l'\_’andolph Tap 69-kv Install 2-16.33 Mvar 69-kV
3 voltages LR line cap banks at Rio
Didion-Randolph Tap 69-kV line
Install 1-8.16 MVAR capacitor
bank at Boscobel 69-kV
3 Boscobel 69-kV bus voltage 91.3% Gran Grae 138/69-kV transformer Substation and upgrade
existing 5.4 MVAR bank with
an 8.16 MVAR bank
3 Yahara, Vienna and American Center 138-kV bus 91.3%-91.6% North Madison-Yahara 138-kV line No project so far

voltages

Miner and Shullsburg 69-kV bus voltages

91.8%-91.9%

DPC Galena-Pilot 69-kV line

No project so far
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. Jefferson-Lakerll\elal?ngambndge 138- Instal_l 4-49 MVAR 138-KV
3 Fort Atkinson 138-kV bus voltage 91.6%-91.8% Rockdale- Lakehead Cambridge 138- capacitor banks_at Concord
) Substation
kV line
3 Horicon and Horicon Industry 69-kV bus voltage 91.2%-91.5% Hubbard-Horicon 69-kV line Construct a Horlcon-E_ast
Beaver Dam 138-kV line
Loop 6947 Nine Springs-
3 LCI and Pflaum 69-kV bus voltage 91.4% Royster-Pflaum 69-kV line Pflaum 69-kV line into Femrite
Substation
3 N Lake Geneva Tap 138-kV bus voltage 91.9% Burlington 138-kV bus 1-2 No project so far
Install 2-16.33 MVAR 69-kV
capacitor banks at Spring
Green Substation and Install a
. . second 138/69-kV transformer
3 Spring Green and Wyoming Valley 138-kV bus 90.9%-91% Columbia generation Unit 1 or Unit 2 at Spring Green with a 100
voltages )
MVA summer normal rating
and Install 2-16.33 MVAR 69-
kV capacitor banks at Eden
Substation
Wauzeka-Boscobel 69-kV line 99.2% Columbia generation Unit 1 or Unit 2 Y-40 rebuild
3 North Monroe 138/69 kV transformer 95.3% Columbia generation Unit 1 or Unit 2 Construct Verona-l_\lorth
Monroe 138-kV line
Uprate Y-61 McCue-Lamar 69-
kV line to achieve 300 deg F
3 McCue-Harmony-Lamar 69-kV line 100.1%-97.2% Sheepskin generation Unit 1 line ratings and install 2-12.45
Mvar 69 kV capacitor banks at
Lamar Substation
3 W est Middleton-Black Hawk 69-kV line 95.7% West Campus generation ST Construct West Mlc!dleton-
Blount 138-kV line
Nelson Dewey-Gran Grae 161-kV line 96.1% DPC Genoa generation Unit 3 No project so far
Rebuild/Convert Bayport-
4 Pulliam-Suamico 69-kV line 117% - Base case Suamico-Sobieski-Pioneer 69-kV
line to 138 kV
- Expand the Menominee 69-
kV Substation and install 138
Wells St-Roosevelt 69-kV line outage hﬁ;;ﬁé{?ﬁg{:' Ibc;oﬁlézel\é\gi;
4 W est Marinette 138/69-kV transformer #1 99.8-98% - Roosevelt 138/69-kV transformer line i %’ Substati
outage ine into the Substation
- Install 138/69-kV transformer
at the expanded Menominee
Substation
Pulliam-Suamico 69-kV line outage Rebuild/Convert Bayport-
4 Pioneer-Sobieski 69-kV line 128% - followed by Sobieski-Pioneer 69-kV Suamico-Sobieski-Pioneer 69-kV
line close line to 138 kV
. . Rebuild 2.37 miles of 69 kV
4 Sunset Point-Pearl Ave 69-kV line 106.1% - Ellinwood-Twelfth Avenue 69-kV line from Sunset Point to Pearl Ave

outage

with 477 ACSR
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Rating bus voltage
- Construct Canal-Dunn Road
Canal 138/69-kV transformer #2 138-kV line
- 0, =
4 Canal 138/69-kV transformer #1 95.1% outage - Install 60 MVA 138/69-kV
transformer at Dunn Road
Replace two existing 138/69-
. Glenview 138/69-kV transformer #2 kV transformers at Glenview
- 0, =
4 Glenview 138/69-kV transformer #1 96.1% outage Substation with 100 MVA
transformers
Replace two existing 138/69-
. Glenview 138/69-kV transformer #1 kV transformers at Glenview
- 0, =
4 Glenview 138/69-kV transformer #2 95.6% outage Substation with 100 MVA
transformers
Wesmark-Kellnersville 69-kV line Construct a new 138-kV
. . . outage . substation and loop Highway
4 Finger Rd-Bluestone 69-kV line 96.5-113% - Kellnersville-Manrap 69-kV line outage LI
L . V-East Krok 138-kV line into
Mishicot-Shoto 138-kV line outage .
the substation
Lakefront G9 outage
4 Northeast-Mirro 69-kV line 95.9% - Lakefront G9 outage Construct Srll(c\);cl)irt]c; Custer 138-
4 City Limits 138-kV bus tie 1-2 100.8-107.5% : North Appleton-Apple Hills 138-kV No provisional project. Additional
City Limits-Combined Locks Tap 138-kV line ) ) line outage study is being conducted.
Base case Rebuild/Convert Bayport-
4 Sobieski, Suamico 69-kV bus voltages - 91-87.5% . Suamico-Sobieski-Pioneer 69-kV
Pulliam G5 or G7 outage -
line to 138 kV
Construct a new 138-kV
. ; . substation and loop Highway V-
4 Bluestone, Wesmark 69-kV bus voltages - Diverged Finger Rd-Bluestone 69-kV line outage East Krok 138-KV line into the
substation
East Krok, Beardsley St, Barnett, Booster 69-kV East Krok 138/69-kV transformer No provisional project. Additional
4 - 90.3-91.5% . .
bus voltages outage study is being conducted.
Hickory, Forward Energy Center, Butternut 4, . ) . Install 28.8 MVAR capacitor
4 Butternut 5 - 91.3-91.5% Hickory-South Fond du Lac 138-kV bank at Butternut 138-kV
138-kV bus voltages 9 Substation
4 Holland, Plymouth #4 138-kV bus voltage : 00.1-91.8% Charter Steel I_ndustry-HoIIand 138- No prOV|S|_onaI _prolect. Additional
kV line outage study is being conducted.
Pulliam-Suamico 69-kV line outage Rebuild/Convert Bayport-
4 Suamico, Sobieski 69-kV bus voltages - 88.5-91.2% followed by Sobieski-Pioneer 69-kV Suamico-Sobieski-Pioneer 69-kV
line close line to 138 kV
Charter Steel 138-kV bus plus No provisional project. Additional
4 Holland 138-kV bus voltages - 90.6% Charter Steel-Cedarsauk 138-kV line p - Project.
outage study is being conducted.
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Bluemound 230-kV bus 95.3%
Concord 138-kV bus 95.6%
Walworth 138-kV bus 95.8%
Allerton 138-kV bus 93.8%
Bark River 138-kV bus 93.7%
Barton 138-kV bus 95.9%
Brookdale E 138-kV bus 94.6%
Brookdale W 138-kV bus 95.4%
Edgewood 138-kV bus 94.4%
Chinook 138-kV bus 94.3%
Cooney 138-kV bus 93.7%
Cottonwood 138-kV bus 92.9%
Germantown 138-kV bus 94.3%
Hartford 138-kV bus 94.7%
5 Merrill Hills 138-kV bus -- R0 Intact system Generation redispatch
Mukwonago 138-kV bus 94.2%
Maple 138-kV bus 94.5%
Pleasant Valley 138-kV bus 95.8%
Duplainville 138-kV bus 95.9%
St. Lawrence 138-kV bus 95.3%
St. Martins 138-kV bus 95.8%
Summit 138-kV bus 93.6%
Sussex 138-kV bus 95.5%
28" St 138-kV bus 95.8%
Tamarack 138-kV bus 95.7%
Arthur Road 138-kV bus 95.3%
Westridge 138-kV bus 95.0%
Country Aire 138-kV bus 94.3%
Glacier 138-kV bus 95.4%
Intact system
UL Kansas — Ramsey 138-kV line
OO0 Nicholson — Oak Creek 138-kV line
5 Oak Creek — Pennsylvania 138-kV line 102.3% -- . . Load shift
101.6% Nicholson — Ramsey 138-kV I|_ne
Oak Creek — Ramsey 138-kV line
102.1%
Plus other less severe outages
5 Cottonwood 138-kV bus voltage _ 88.9% Bark River — Cottonwood 138-kV line Generation redispatch
89.5% Bark River — Sussex 138-kV line
5 Bark River 138-kV bus voltage -- 89.5% Bark River — Sussex 138-kV line Generation redispatch
5 Germantown, Country Aire, Maple 138-kV buses -- 88.9 — 89.3% Maple — Saukville 138-kV line Generation redispatch
Pleasant Prairie bus split between 2
95.1% and 3
5 Bain 345/138-kV transformer T5 159.7% -- Pleasant Prairie bus split between 3 Generation redispatch
104.5% and 4
Bain transformer #1
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5 Bain 345/138-kV transformer T4 103.7% -- Bain transformer T5 Generation redispatch
5 Albers — Bain 138-kV line 121.3% -- Bain — Kenosha 138-kV line Generation redispatch
5 Bain — Kenosha 138-kV line 98.7% -- Albers — Bain 138-kV line Generation redispatch
5 Arcadian6 — Waukesha3 138-kV line 99.3% -- Arcadian4 — Waukeshal 138-kV line Generation redispatch
5 Oak Creek 345/138-kV transformer #2 99.0% -- Oak Creek 345/138-kV transformer #1 Generation redispatch
5 Branch — Kansas 138-kV line 108.2% -- Oak Creek — Pennsylvania 138-kV line Load shift
5 Nicholson — Ramsey 138-kV line 96.3% -- Oak Creek — Pennsylvania 138-kV line Load shift
5 Oak Creek — Ramsey 138-kV line 96.1% -- Oak Creek — Pennsylvania 138-kV line Load shift
5 Arcadian4 — Waukeshal 138-kV line 100.1% -- Arcadian6 — Waukeshal 138-kV line Generation redispatch
5 Tichigan , Burlingtonl 138-kV bus voltages -- 87.7-88.6% Split Burlington 138-kV bus Load shift
Generation redispatch
5 A ’ ’ (temporary)
rcadian 345/138-kV transformer #2 101.0% Arcadian 345/138-kV transformer #1 )
Arcadian transformer
(provisional permanent solution)
Generation redispatch
. . (temporary)
5 Arcadian 345/138-kV transformer #3 120.1% Arcadian 345/138-kV transformer #1 -
Arcadian transformer
(provisional permanent solution)




