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Zone 5 overview

Zone 5 includes the Wisconsin counties of:
o Kenosha

Milwaukee

Ozaukee

Racine

Washington

Waukesha

0000 D

The physical boundaries of Zone 5 and transmission facilities located in Zone 5 are shown
in Figure ZS-26.

Zone 5 encompasses southeast Wisconsin.
Land use in Zone 5 is largely urban, though some agricultural uses exist.
The major population center in Zone 5 is the metropolitan Milwaukee area.

Zone 5 typically experiences peak demands during the summer months. Large industrial
loads in the Milwaukee metropolitan area (such as Charter Steel, Miller Brewing) are
among the largest electricity users in the zone.

Demographics

The population of the counties in Zone 5 grew at an annual rate of 0.5 percent from 1998 to
2008. The highest growth rate occurred in Washington County, while the largest increase in
population occurred in Waukesha County, which increased by approximately 32,000
people over the period.

During the same period, the annual employment growth rate was 0.7 percent. The highest
growth rate was in Kenosha County and the highest increase in employment occurred in
Waukesha County.

Future Population and Employment Projections

Population in Zone 5 is projected to grow at 0.6 percent annually for both the 2008 and
2013 and 2013 through 2018 periods. From 2008 to 2013, Waukesha County is projected
to realize the largest increase in population, while Washington County is projected to have
the highest growth rate.

Employment in Zone 5 is projected to grow at 1.3 percent annually between 2008 and 2013
and at 1.2 percent from 2013 through 2018. From 2008 to 2013, Waukesha County is
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projected to realize the largest increase in employment and to have the highest growth
rate.

1998-2008 2008-2013 2013-2018 | 1998-2008 2008-2013 2013-2018
Employment Annual Growth Rate Increase
Zone 5 0.71 1.30 121 83,309 81,802 81,304
Kenosha County| 2.17

Waukesha County 2.75 2.35 49,714 44,709 43,347
Population
Zone 5 0.47 0.57 0.61 88,002 55,090 61,051

Washington County 1.35 1.87 1.76
Waukesha County 32,235 30,025 31,217

Zone 5 environmental considerations

Zone 5 encompasses the southeastern portion of the state and is the most densely
populated of the zones. The area lies in the Southern Lake Michigan Coastal and
Southeast Glacial Plains ecological landscape regions. Most of the zone lies in the
drainage basins of the Milwaukee, Root or Fox rivers. The Kettle Moraine State Forest lies
in the western portions of the zone, and Lake Michigan forms its eastern boundary. Pre-
settlement vegetation varied from prairie and oak savanna in the south, to southern mesic
forest in the northern portions of the zone. Agricultural land uses are common throughout
this zone.

Zone 5 electricity demand and generation

The coincident peak load forecasts for Zone 5 for 2009, 2013, 2018 and 2023 are shown in
Table ZS-12. Existing generation, along with proposed generation based on projected in-
service year, are also shown. The resultant capacity margins, with or without the proposed
generation, are shown as well.

The table shows that load is projected to grow at roughly 1.8 percent annually from 2009
through 2018. Comparing load with generation (at maximum output) within the zone
indicates that Zone 5 has less generation than load during peak load periods.

Zone 5 transmission system issues

Key transmission facilities in Zone 5 include:
o the southern portion of 345-kV lines from Point Beach and Edgewater,
o the Saukville, Arcadian, Granville, Oak Creek, and Racine 345/138-kV substations,
o the transmission lines emanating from the Pleasant Prairie and Oak Creek power
plants,
o 230 kV facilities near Milwaukee, and
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a significant 138-kV network in the Milwaukee area, a portion of which is
underground.

Key system performance issues in Zone 5 include:

a
a

Q

Q

Q

Q

heavy flows on aging facilities,

new generation projects are being planned that may influence the solutions to load-
serving needs in the zone,

heavy flows from the west (Zone 3) resulting in heavily loaded 138-kV facilities in the
western portion of Zone 5,

heavy market flows from the south, resulting in high 345- and 138-kV line loadings
and the need to monitor potential multiple contingency conditions,

sagging voltage profile in portions of Washington, Waukesha and Jefferson counties
and

stability of existing and proposed generation in the southeast portion of Zone 5.

In addition, the Wisconsin Department of Transportation is reconstructing the Marquette
Interchange in downtown Milwaukee and portions of the interstate system near the
Marquette Interchange. This project affects one ATC transmission line and a We Energies
power plant connected to the 138-kV transmission system.

0

0

0

A portion of Everett - 28" Street underground 138-kV circuit was relocated in 2004.
No other ATC facilities were affected by the project.

The 138-kV switchyard at the Valley Power Plant will require various equipment
modifications and a more extensive maintenance program.

The proposed rebuild of the Zoo interchange will necessitate some review of the
existing 138-kV lines originating from the Bluemound Substation. This review could
result in new projects within the next few years.
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Zone 5 — 2009 study results

Refer to Table ZS-1 and Figure ZS-17

Summary of key findings

U Many of the line loading and low voltage issues in Zone 5 occur as a result of
opening substation bus tie breakers.

U New generation in the greater Milwaukee area will drive many system
improvements in Zone 5 within the next decade.

Nine 138-kV buses in Waukesha and Washington Counties experience low bus voltages
under NERC Category A or TPL-001-0 conditions (intact system) in 2009. The nine buses
are Concord (93.5%), Bark River (94.2%), Cooney (92.8%), Cottonwood (93.1%),
Germantown (93.6%), Hartford (94.9%), Merrill Hills (94.7%), Maple (94.1%), and Summit
(92.9%). These low intact system bus voltages occurred because Concord and
Germantown generation was modeled out of service in 2009 as a result of new generation
at Oak Creek. A new 650-MW generator is scheduled to be placed in service prior to the
summer of 2009. In addition, two-32.4 MVAR capacitor banks are scheduled to be placed
in service at the Summit Substation by June of 2010 to improve area bus voltages. In the
interim, dispatching Concord and/or Germantown generation will provide var support to
improve area voltage.

Thermal and low voltage issues also are expected to occur elsewhere in Zone 5. Following
are results of the contingency analysis (NERC Category B or TPL-002-0 conditions)
performed on Zone 5.

An outage of the Jefferson—Crawfish River—Concord 138-kV line will cause the bus
voltages at Concord (87.8%), Cooney (89.0%), and Summit (89.7%) to drop below 90%.
Running Concord generation will alleviate this situation.

An outage of the Bark River—Cottonwood 138-kV line will cause bus voltages at Cooney
(89.3%), Cottonwood (87.7%), and Summit (89.1%) to drop below 90%. Running Concord
generation will alleviate this situation.

An outage of the Bark River—Sussex 138-kV line will cause bus voltages at Cooney
(89.6%), Cottonwood (88.0%), Bark River (88.0%), Germantown (89.4%), and Summit
(0.894) to drop below 90%. Running Concord and Germantown generation alleviate this
situation.

An outage of the Maple—Saukville 138-kV line will cause bus voltages at Cooney (90.0%),
Cottonwood (89.2%), Bark River (89.6%), Germantown (84.1%), Maple (83.8%) and
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Summit (89.9%) to decrease drop below 90%. Running Germantown generation will
alleviate this situation.

An outage of Hartford—St. Lawrence 138-kV line will cause low bus voltage at Hartford
(86.8%). Running Concord generation will improve the bus voltage at Hartford.

Splitting the Pleasant Prairie 345-kV bus between bus sections 3 and 4 will cause Bain
transformer #5 to exceed its summer emergency rating by 59%. Bus outages are low
probability events. Relief can be provided by reducing the output of Pleasant Prairie
generator #2 to about 350 MW.

An outage of the Bain—Kenosha 138-kV line will cause the Bain—Albers 138-kV line to load
to 97.6% of its summer emergency rating. Increasing line conductor clearances will
alleviate this situation by permitting operation above 167 degrees.

An outage of the Arcadian 345/138-kV transformer #1 causes Arcadian transformer #3 to
load to 106.0% of its summer emergency rating and Arcadian transformers #2 to load to
96.0% of its summer emergency rating. Project development is underway to replace the
Arcadian transformers #2 and #3 with a single 500 MVA transformer. The 345/138-kV
windings of the existing transformers are rated at 239/239 MVA (SN/SE). The summer
emergency rating of the new transformer will be 640 MVA.

Splitting the Oak Creek 230-kV bus between bus sections 6 and 7 will cause Oak Creek
transformer T884 to load to 97.5% of its summer emergency rating. Bus outages are
considered low probability events.

Oak Creek generation: We Energies received PSCW approval to build two 650-MW coal
powered generators at the Oak Creek Power Plant. The units are scheduled to go into
service in 2009 and 2010. The following projects are under construction as a result of this
new generation.

2009 - Oak Creek generation Phase 1

U build a new Oak Creek 345-kV switchyard to interconnect one new 650-MW
generator

reconductor a segment of the Oak Creek-Ramsey 138-kV line

terminate the Ramsey—Harbor line into the Kansas/Norwich substations creating
a Kansas—Harbor 138-kV line and a Norwich—Ramsey 138-kV line

reconductor the Oak Creek-Allerton 138-kV line

replace current transformers at the Racine 345-kV Substation

replace two 345-kV circuit breakers at Pleasant Prairie Substation on the Racine
and Zion lines with IPO breakers and upgrade relaying

o000 OO0
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U expand Oak Creek 138-kV switchyard to connect the 345/138-kV, 500 MVA
transformer

2010 - Oak Creek generation Phase 2
U expand 345-kV switchyard at Oak Creek Power Plant to interconnect a second
new 650-MW generator
U reconductor the Oak Creek-Root River 138-kV line
U uprate terminal equipment and increase line clearances on the Oak Creek-
Nicholson 138-kV line to permit operation at 230 degrees
U Increase line rating of the Kansas — Ramsey 138-kV line

In response to customer requests for new distribution interconnections, new 138-kV bus
sections will be constructed at the Pleasant Valley, Shorewood and Brookdale Substations
in 2009.
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Zone 5 — 2013 study results

Refer to Table ZS-2 and Figure ZS-18

Summary of key findings
U Additional var support is required in the greater Milwaukee area.
U Potential thermal violations indicate the need for facility upgrades in the
Waukesha and Kenosha areas.
U Thermal, voltage, and load serving issues in Kenosha and Walworth might be
resolved with a 138-kV line between Spring Valley and North Lake Geneva

Sixteen 138-kV buses in Waukesha and Washington County experience low bus voltage
under NERC Category A or TPL-001-0 conditions (intact system) in 2013. The buses are
Concord (90.6%), Allerton (94.7%), Bark River (91.8%), Edgewood (94.4%), Cooney
(90.0%), Cottonwood (90.5%), Germantown (91.7%), Hartford (92.6%), Merrill Hills
(92.7%), Mukwonago (93.8%), Maple (92.3%), St. Lawrence (94.0%), Summit (90.2%),
Sussex (94.9%), Arthur Road (94.0%), and Glacier (94.5%). These low intact system bus
voltages occurred because Concord and Germantown generation was modeled out of
service in 2013 as a result of new generation at Oak Creek. The new generation is
scheduled to be placed in service prior to the summer of 2010.

Two-32.4 MVAR capacitor banks are scheduled to be placed in service at Summit by June
2010 to improve area bus voltages. In the interim, dispatching Concord and/or
Germantown will provide var support to improve area voltage.

Additional reactive sources are required in the greater Milwaukee area. In addition to the
Summit capacitor banks, 225 MVAR of capacitance will be installed at the Bluemound
Substation in 2010.

Following are the results of the 2013 contingency analysis (NERC Category B or TPL-002-
0 conditions) performed on Zone 5.

An outage of either one of the Arcadian—Waukesha 138-kV lines (KK9962 and KK9942)
results in the other Arcadian—Waukesha 138-kV line overloading by 14-15 percent. The
limiting element is the line conductor with clearances set for operation at 200 degrees. The
line conductor clearances will be increased in 2010 to permit higher flows under
contingency conditions.

An outage of the Arcadian 345/138-kV transformer T1 causes the Arcadian 345/138-kV
transformer T3 to overload by 10 percent. As a result, a provisional project to install 1-
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345/138-kV 500 MVA transformer to replace these two existing transformers is being
considered in the 2011 timeframe.

Projects New in this Assessment

The Albers-Bain 138-kV line loads to 96 percent of its summer emergency limit for an
outage of the Bain-Kenosha 138-kV line. The limiting elements are bus jumpers at Bain
Substation and the line conductor clearances. This line will be upgraded in 2010.

A project to install a second Shorewood-Humboldt underground cable in 2012 is under
consideration to accommodate additional distribution load (2009) at the Shorewood
Substation under contingency conditions. Under the Cornell-Shorewood 138-kV
underground contingency, there is very little load bridging capability. A parallel Shorewood-
Humboldt underground line will eliminate a potential load shedding situation.

A provisional project to uprate the Bain-Kenosha 138-kV line is being considered to resolve
potential thermal overloads under single-contingency conditions in 2013.

Thermal, voltage, and load serving issues in Kenosha and Walworth County might be
resolved by constructing a 138-kV line from Spring Valley to Twin Lakes, continuing on to
South Lake Geneva. This would entail acquiring new right-of-way between Spring Valley
and Twin Lakes. The remaining segment between Twin Lake and North Lake Geneva
could make use of an existing right-of-way. Studies are underway to determine the course
of action to alleviate the issues in the area. This project would also coordinate with a Zone
3 project, the North Lake Geneva-South Lake Geneva 138-kV line with a 2014 in-service
date. Please refer to Zone 3 — 2013 study results for details about the North Lake Geneva-
South Lake Geneva 138-kV line project.
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Zone 5 — 2018 study results
Refer to Table ZS-3 and Figure ZS-19

Summary of key findings

U Heavy load growth in Waukesha, Washington, Dodge and Jefferson counties will
require voltage and load support. A new 345-kV line from Rockdale to Mill Road
(formerly Lannon Junction) is one option being considered to solve these
problems.

U Voltage and thermal issues remain in Zone 5 under contingency conditions.

U Thermal, voltage, and load serving issues in Kenosha and Walworth might be
resolved with a 138-kV line between Spring Valley and North Lake Geneva

Fifteen 138-kV buses in Waukesha and Washington County experience low bus voltage
under NERC Category A or TPL-001-0 conditions (intact system) in 2018. The fifteen
buses are Allerton (93.9%), Bark River (93.7%), Cooney (92.8%), Brookdale East (94.6%),
Edgewood (94.5%), Chinook (94.4%), Cooney (93.8%), Cottonwood (92.9%), Germantown
(94.4%), Hartford (94.7%), Merrill Hills (94.0%), Mukwonago (94.3%), Maple (94.6%),
Summit (93.6%), and Country Aire (94.4%). In addition, another fourteen 138-kV buses
have marginal bus voltages between 95-96%. It should be pointed out that provisional
capacitor banks scheduled for Bluemound in 2010 as well as Mukwonago in 2014 were not
modeled in service in the 2018 base case. In addition, only two Concord generators and
one Germantown generator are online at time of peak. Modeling the Bluemound and
Mukwonago capacitors in service as well as running additional generation at Concord and
Germantown would improve the voltage in Waukesha and Washington counties.

Following are the results of the 2018 contingency analysis (NERC Category B or TPL-002-
0 conditions) performed on zone 5.

The Oak Creek—Pennsylvania 138-kV line will load to 100.7% of its summer normal rating
under intact system conditions. Under a number of contingencies, the line can exceed it
summer emergency rating by up to 2.3%. The line conductor is the limiting element.

Splitting the Pleasant Prairie 345-kV bus between bus sections 3 and 4 will cause the Bain
transformer #5 to exceed its summer emergency rating by 59.7%. Bus outages are low
probability events. Relief can be provided by reducing the output of Pleasant Prairie
generator #2 to about 350 MW.

The Bain 345/138-kV transformer #4 will exceed its summer emergency rating by 3.7% for
an outage of Bain transformer #5. Reducing Pleasant Prairie generation will provide
loading relief.
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An outage of the Bain—Albers 138-kV line will result in the Bain—Kenosha 138-kV line
loading to 98.7% of its summer emergency rating.

An outage of either one of the Arcadian—-Waukesha 138-kV lines (KK9962 or KK9942) will
result in the other Arcadian—Waukesha 138-kV line loading to 100% of its summer
emergency rating. The limiting element is the line conductor with clearances set for
operation at 200 degrees. The line conductor clearances will be increased in 2010 to permit
higher flows under contingency conditions.

An outage of the Bark River—Cottonwood 138-kV line or Bark River—Sussex 138-kV line will
cause bus voltages at Cottonwood to drop to 89.0%. Increasing the amount of Concord
generation online will improve voltages in the area.

An outage of the Bark River—Sussex 138-kV line will cause bus voltages at Bark River to
drop to 89.5%. Increasing the amount of Concord generation online will improve area bus
voltages.

An outage of the Maple—Saukville 138-kV line will cause bus voltages at Germantown
(89.3%), Maple (88.9%) and Country Aire (89.3%) to drop below 900=.0%. Dispatching
Germantown generation will improve bus voltages.

An outage of the Bain—Kenosha 138-kV line will cause the Bain—Albers 138-kV line to load
to 121.3% of its summer emergency rating. The line conductor clearance is the limiting
element.

An outage of Oak Creek 345/138-kV transformer #1 will cause Oak Creek 345/138-kV
transformer #2 to load to 99% of its summer emergency rating.

An outage of the Oak Creek—Pennsylvania 138-kV line will cause the Branch—Kansas 138-
kV line (108.2%), Nicholson—Ramsey 138-kV line (96.3%), and Oak Creek—Ramsey 138-
kV line (96.1%) to approach or exceed their summer emergency ratings. Increasing line
conductor clearances on the Branch—Kansas 138-kV line will provide relief.

An outage of the Arcadian 345/138-kV transformer #1 causes the Arcadian transformer #3
to load to 120.1% of its summer emergency rating and Arcadian transformer #2 to load to
101.0% of its summer emergency rating.

Splitting the Burlington 138-kV bus will result in low 138-kV bus voltages at Tichigan
(87.7%) and Burlington (88.6%).
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Past studies have shown low bus voltages in eastern Jefferson, western Waukesha, and
southern Washington counties, all areas where load growth has been and is expected to
remain high. To provide relief, a new 345-kV line connecting the Madison area with the
Milwaukee area is being considered. The components of the project could include:
U Construct a new 345/138-kV Mill Road Substation (formerly known as Lannon
Junction) at the intersection of the Cypress-Arcadian 345-kV line, the Arcadian-
Granville 345-kV line, Germantown-Bark River 138-kV line and Sussex-
Tamarack 138-kV line. This project will improve the 138-kV voltage profile in the
area and facilitate expansion of the 345-kV network to the west of this substation.
A 500 MVA, 345/138-kV transformer will be installed.
U Construct a Rockdale-Concord 345-kV line adjacent to the existing Rockdale-
Jefferson-Concord 138-kV line on existing double-width right-of-way and install a
500 MVA, 345/138-kV transformer at Concord.
U Convert the Bark River-Mill Road 138-kV line (currently built to 345-kV
standards) to 345-kV operation and install a 500 MVA, 345/138-kV transformer at
Bark River.
U Construct a new 345-kV line from Concord to Bark River.

In addition to improving the voltage profiles in Jefferson, Waukesha and Washington
counties, reducing loadings on parallel 138-kV circuits and reducing system losses, the
above reinforcements will improve ATC's existing east-west transfer capability in this
region. Such a project is not being proposed in this Assessment, but may be justified in
future Assessments for analysis beyond the current 10-year horizon. Potential economic
benefits will need to be reviewed as the future develops.

Provisional projects to install 2-32 MVAR of capacitance at the Mukwonago Substation and
uprating the Oak Creek-Pennsylvania 138-kV line are being considered in the 2014
timeframe in order to address remaining voltage and thermal issues.
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Zone 5 — 2023 study results

Refer to Table ZS-4 and Figure ZS-20

Summary of key findings

U Heavy load growth in Waukesha, Washington, Dodge and Jefferson counties will
require voltage and load support. A new 345-kV line from Rockdale to Mill Road
(formerly Lannon Junction) is one option being considered but not yet proposed
to solve these problems.

U Voltage and thermal issues remain in Zone 5 under contingency conditions.

Eleven 138-kV buses in Waukesha and Washington County experience marginal bus
voltage under NERC Category A or TPL-001-0 conditions (intact system) in 2023. The
fifteen buses are Allerton (95.8%), Bark River (95.6%), Barton (95.8%), Cooney (95.5%),
Cottonwood (95.2%), Hartford (95.1%), Merrill Hills (95.6%), St. Lawrence (95.6%), Summit
(95.4%), Arthur Road (95.6%), and Glacier (955%).

Following are the results of the 2023 contingency analysis (NERC Category B or TPL-002-
0 conditions) performed on Zone 5.

The Oak Creek—Pennsylvania 138-kV line will load to 106.3% of its summer normal rating
under intact system conditions. Under a number of contingencies, the line can exceed it
summer emergency rating by up to 7.8%.

Splitting the Concord 138-kV bus will result in low or marginal 138-kV bus voltage at
Hartford (88.7%), St. Lawrence, Arthur Road (90.8%), and Cooney (90.3%).

An outage of the Saukville—Fredonia 138-kV line will cause the bus voltage at Fredonia to
drop to 89.2%.

Splitting the Pleasant Prairie 345-kV bus between bus sections 3 and 4 will cause Bain
transformer #5 to exceed its summer emergency rating by 59.7%. Bus outages are low
probability events. Relief can be provided by reducing the output of Pleasant Prairie
generator #2 to about 350 MW.

An outage of the Bain—Kenosha 138-kV line will cause the Albers—Kenosha 138-kV line to
exceed its summer emergency rating by 4.0%.

An outage of the Oak Creek—Pennsylvania 138-kV line will cause the Branch—Kansas 138-
kV line (119.9%), Nicholson — Ramsey 138-kV line (99.4%), and Oak Creek — Ramsey
138-kV line (99.2%) to approach or exceed their summer emergency ratings.
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Splitting the Burlington 138-kV bus will result in low 138-kV bus voltage at Tichigan (0.831)
and Burlington (0.842).

An outage of the Arcadian 345/138-kV transformer #1 causes Arcadian transformer #3 to
load to 118.9% of its summer emergency rating and Arcadian transformers #2 to load to
97.5% of its summer emergency rating.

In the previous 2018 results section, a potential Rockdale—Mill Road 345-kV line was
discussed as a way improving bus voltages in Waukesha, Washington, and Jefferson
Counties. Through 2018, the ATC planning models indicated there is generation available
at Concord and Germantown that could provide support to the three county region. At
some point between 2018 and 2023, all of the generation at Concord and Germantown will
be dispatched. Dispatching generation at Concord and Germantown has been able to
provide voltage and thermal relief. When all the generation has been dispatched, no
additional relief will be available and it will be time to consider other system improvements
to provide relief.

Summary of Compliance with NERC Standards

The mitigation plans, planned, proposed and provisional projects identified for Zone 5 in
this Assessment will allow the ATC system in Zone 5 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-1
PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2009 Summer Peak, 70% High Transfer and 90% East-to-West Bias Cases

2009 Summer Peak Case 2009 High Transfer Case 2009 90% E-W Case
Plannin - 0 0 - 9 0 0 - .
9 Criteria Exceeded/Need o .O.f o (.)f % of Facility /0 (.)f o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal - Nominal Facility Nominal
. Rating -
Rating bus voltage bus voltage Rating bus voltage
1 Sigel and Lakehead Vesper 138-kV bus voltages - 91 - 92% - - - Arpin-Sigel 138-kV line Publicly announced load
curtailments
. Base Case Monroe County — Council
- — — 0, —_ —_ — 0,
1 Council Creek and Petenwell 138-kV bus voltage 90 — 95% 91% Saratoga-Petenwell 138-KV line Creek 161-KV line
- . Petenwell 138/69-kV transformer .
1 Neced;ihe'r:’gshr':t“gg_w”gjs' \'?;'t';"oeosd' and - 90 - 92% - - - 91 - 92% Petenwell-Big Pond 69-KV line M"ke””e";‘( capactor bank
P 9 Big Pond-Necedah tap 69-kV line p
Arpin 345/138-kV transformer
1 Wien — Stratford 115-kV line 99 — 105% 103.5% - - - Arpin 138/115-kV transformer Use recently validated
Arpin-Galvin 115-kV line circuit ratings
Galvin-Hume 115-kV line
Base Case
Chandler-Lakehead Tap 69-kV line
Lakehead Tap-Masonville 69-kV line
2 Delta — Mead 69-kV line 103-163 % - 95-111% - 103-161% - Masonville-Gladstone 69-kV line Dispatch local generation
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 109% - 118% - 109% - Chandler-Delta 69-kV #2 line Dispatch local generation
2 Chandler — Delta 69-kV #2 line 103% - 113% - 103% - Chandler-Delta 69-kV #1 line Dispatch local generation
Nordic-Mountain 69-kV line Increased existing
2 Chandler 138/69-kV transformer 95-104% - 101-102% - 98-104% - Mountain-Harris Tap 69-kV line summer emergency
Forsyth 138/69-kV transformer rating from SELD
Chandler — Lakehead Tap 69-kV line
Masonville — Lakehead Tap 69-kV line
Masonville — Gladstone 69-kV line 124-162% o o . e . . .
2 Gladstone — North BIuff 69-kV line - 98%-109% - 121%-158% - Delta-Mead 69-kV line Dispatch local generation
North Bluff — Bay Tap 69-kV line
Mead — Bay Tap 69-kV line
Hiawatha-Lakehead 138-kV line Dispatch of hvdro and/or
2 Pine River — Straits 69-kV line 104%-108% - - - 103%-106% - Lakehead-Brevort 138-kV line pe yaro
. ] diesel generation
Brevort-Straits 138-kV line
. . Hiawatha-Lakehead 138-kV line .
2 Straits— Evergreen 69-kV line 95%-105% - - - 96%6-104% - Lakehead-Brevort 138-kV line Dispatch of hydro and/or
Evergreen-Pine River 69-kV line . ] diesel generation
Brevort-Straits 138-kV line
Valley, Evergreen, Indian Lake, St. Ignace, Blaney 105.1% -
2 Park, Curtis, Gould City, Straits, Engadine, - 105.2%-105.8% - 105.0%-105.6% - ieidy Base Case Operating guide
; 105.7%
Hiawatha 69-kV bus voltages
Engadine, Newberry Village, Lou Pac, Newberry,
Newberry Hospital, Newberry Hospital Tap, : o e } } : o . Hiawatha-Engadine 69-kV line 9 Mile/Roberts 69-kV
2 Roberts, Hulbert, Eckerman, Raco 69 kV SR A2 SO Engadine-Newberry 69-kV line capacitor banks
bus voltages
2 Atlantic 138-kV bus voltage - 88.9% - - - - Atlantic-M-38 138-kV line outage Operating guide
. Twin Lake -Lakota Rd 138-kV line . .
- - 0/- 0, - - = =
2 Iron Grove, Twin Lake 69-kV bus voltages 88.0%-88.9% Twin Lake-Iron Grove 138-KV line Operating guide
McCue-Harmony 69-kV line .
- — - 9 -
3 North Stoughton Stought_on East — Stoughton 69 136.3% - 96.9% _ _ _ 119.4% _ Harmony-Lamar 69-kV line Rebuild S_toughton
kV line 103.2% . Substation bus
Lamar-Fulton 69-kV line




TABLE ZS-1 (continued)
PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2009 Summer Peak, 70% High Transfer and 90% East-to-West Bias Cases

2009 Summer Peak Case 2009 High Transfer Case 2009 90% E-W Case
i 0 0 0 0 0
Planning Criteria Exceeded/Need o .O.f o (.)f % of Facility /0 (.)f o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal - Nominal Facility Nominal
. Rating -
Rating bus voltage bus voltage Rating bus voltage
Rebuild the Y-119
3 Verona-Sun Valley-Oregon 69-kV line 121.3% - - - 105.9% - Stoughton-Aaker 69-kV line Verona to Oregon 69-kV
line
Uprate Y-61 McCue-
Kegonsa 138/69-kV transforme( ach:(ranvaer ggék;/egnﬁ Iticr)le
3 McCue-Harmony-Lamar 69-kV line 111.6% - 95.2% - - - 99.6% - 97.2% - Kegonsa-North Stoughton 69-kV line ratings and install 2-
North-Stoughton-Stoughton E 69-kV
line 12_.45 Mvar 69-kV
capacitor banks at Lamar
Substation
Loop 6947 Nine Springs-
3 Fitchburg-Syene 69-kV line 101.1% - - - - - Royster-Pflaum Tap 69-kV line Pflaum 69-kV line into
Femrite Substation
Install a second 138/69-
3 Stage Coach-Black Earth 69-kV line 98.3% - - - 97.7% - Spring Green 138/69-kV transformer k(\B/rterZQSv]:/ci)trr:n :rlgBSMp\r/lgg
summer normal rating
Loop 6947 Nine Springs-
3 Royster-Pflaum Tap 69-kV line 97.8% - - - - Fitchburg-Syene 69-kV line Pflaum 69-kV line into
Femrite Substation
3 Enzyme Bio Systems-RC3 69-kV line 97.7% - - - 98.1% - 95.5% - Colley Road — Dickinson 138-kV line Operating guide
Uprate Y-61 McCue-
Lamar 69-kV line to
g : achieve 300 deg F line
3 McCue-Harmony 69-kV line 95.2% - - - - Brodhead SSW”;:]'QS E\t/alt_lon-Brodhead ratings and ins%all 2-
outh 69-vine 12.45 Mvar 69-kV
capacitor banks at Lamar
Substation
3 Concord, Rub|co_n, Hustisford, Hubbard and Butler - 93.4% - 94.7% - - - 94.1% -94.8% Base Case Dispatch local generation
Ridge 138-kV buses
Uprate Y-61 McCue-
Lamar 69-kV line to
Harmony, Lamar, Fulton, Saunders Creek, Dana McCue-Harmony 69-kV line achieve 300 deg F line
3 Corp S’heepski’n and Evansville 69-KV buses = 83.6% - 91.8% - 90.5% - 91.5% = 86.8% - 91.5% Harmony-Lamar 69-kV line ratings and install 2-
' Lamar-Fulton 69-kV line 12.45 Mvar 69-kV
capacitor banks at Lamar
Substation
Rockdale to Lakehead Cambridge Tap
138-kV line
Lakehead Cambridge Tap, Fort Atkinson, Lakehead Cambridge Tap-Jefferson4
Jefferson, Crawfish, Concord ,Hubbard, 138-kV line . .
s Hustisford, Rubicon and Butler Ridge 138-kV B SRR B B B Ses Jefferson4-Jefferson 5 Bus outage Dispatch local generation
buses Jefferson5-Crawfish 138-kV line
Crawfish-Concord4 138-kV line
Plus other less severe outages




TABLE ZS-1 (continued)
PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2009 Summer Peak, 70% High Transfer and 90% East-to-West Bias Cases

u i o E-
2009 Summer Peak Case 2009 High Transfer Case 2009 90% E-W Case
Plannin - 0 0 - 9 0 0 - .
9 Criteria Exceeded/Need o .O.f o (.)f % of Facility /0 (.)f o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal Ratin Nominal Facility Nominal
Rating bus voltage 9 bus voltage Rating bus voltage
Upgrade Sheepskin
Brodhead Muni 3, Brodhead Muni 2, Brodhead, Brodhead Switching Station-Brodhead ca,\asitl;)rtgalrékzl‘r&r\n/Alg.S
3 Brodhead Muni 1, RCEC Orfordville, Orfordville, _ 88.2% - 91. 7% _ _ _ 90.7% - 92% Muni 3 69-kV line Brodhead Muni 2 — and Install 5'7 MVAR
Bass Creek, Footville, RCEC Center, Evansville 70T IS0 70 0 Brodhead Muni 3 69-kV line Sistribution capacitor
69-kV bus voltages Brodhead Muni 2-Brodhead 69-kV line " capacite
bank at Union Townline
69-kV Substation
Rebuild the Y-119
3 Aaker, Oregon and Brooklyn 69-kV buses - 88.2% - 89.5% - - - Stoughton-Aaker 69-kV line Verona to Oregon 69-kV
line
Spring Green, Arena, Mazomanie, Mazomanie Install 2-16.33 MVAR
3 Inl'gitj/ztrnaBI’c)Is_ggt?ell?cgcl)(s’c’\ggz(l:cls/CI':ﬁiAG\g)cick?/’ Etlj:e - 88.5% - 91.4% - - - 90.5% - 91.7% Spring Green 138/69-kV transformer 69-kV capacitor banks at
' ' voltages Spring Green Substation
. Rubicon-Hustisford 138-kV line Adjust load tap changer
- — 0p - 0 —_ 0p - 0, —
3 Hubbard and Hustisford 138-kV buses 89.1% - 89.7% 88.5% -89.3% Hubbard-Hustisford 138-KV line at Hubbard
Install a total of 6.3
MVAR distribution
Colley Road — Dickinson 138-kV line capacitor banks at
o . Dickinson-Global Renewable Energy Dickinson Substation
3 D'Ck'”Sonér%'%ﬁikRgﬂjxabl";;E\e;gﬁ's \Q’S'"'am Bay - 90.0% - 91.2% - 89% - 91.5% - 89.1% - 91.7% 138-kV line and Install one
Global Renewable Energy-Brick Church temporary 12.45 MVAR
138-kV line 69-kV mobile capacitor
bank at Brick Church
Substation
. Install 2-16.33 MVAR
3 Eden and Lancaster 138-kV buses - 90.4% - 91.7% - - - - Nelson Dewey-Lancaster 138-kV line 69-kV capacitor banks at
Lancaster-Eden 138-kV line - ;
Spring Green Substation
Rebuild the Y-119
Verona to Oregon 69-kV
line and Construct new
3 N Stoughton, Stoughton E, Stoughton and Aaker _ 91.2% - 91.5% _ _ _ _ N Stoughton-Kegonsa 69-kV line Oak R_ldge-Ve_rona 138-
69-kV buses kV line and install a
138/69-kV transformer at
Verona with a 100 MVA
summer normal rating
Install 1-8.16 MVAR
capacitor bank at
3 Muscoda and Avoca 69-kV buses - 91.3% - 91.7% - - - 91.9% Spring Green-Lone Rock 69-kV line Bos_cobel 69-kv
Substation and upgrade
existing 5.4 MVAR bank
with an 8.16 MVAR bank
3 Paddock 345/138 kV transformer - - 107.7% - - - Base case Dispatch local generation
3 Paddock-Townline 138-kV line - - 103.1% - - - Base case Dispatch local generation
Paddock-NW Beloit 138-kV line
3 Paddock-Townline 138-kV line - - 123.3% - 113.8% - - - NW Beloit-Blackhawk 138-kV line Dispatch local generation
Blackhawk-Colley Road 138-kV line
3 Paddock-NW BeI0|t-BkI§31/clli<::wk-Colley Road 138- - - 116.8% - 105.5% - - - Paddock-Townline 138-kV line Dispatch local generation




TABLE ZS-1 (continued)
PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2009 Summer Peak, 70% High Transfer and 90% East-to-West Bias Cases

2009 Summer Peak Case 2009 High Transfer Case 2009 90% E-W Case
i 0 0 0 0 0
Planning Criteria Exceeded/Need o .O.f o (.)f % of Facility /0 (.)f o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal - Nominal Facility Nominal
. Rating -
Rating bus voltage bus voltage Rating bus voltage
North Madison-Vienna 138-kV line
Vienna-Yahara River 138-kV line
3 Huiskamp-Mendota-Ruskin 69-kV line - - 106.5% - 98.9% - - - Yahara River-American Center 138-kV Dispatch local generation
line
American Center-Sycamore 138-kV line
3 . Paddock 345/138 kV transformer . .
N Stoughton-Stoughton E-Stoughton 69-kV line - - 113.9% - 104.4% - - - Paddock-Wempletown 345-kV lines Dispatch local generation
. . Paddock 345/138 kV transformer . .
North Monroe-Darlington 138-kV line - - 100.8% - - - Paddock-Wempletown 345-kV lines Dispatch local generation
3 Brick Church 138-kV bus - - - 94.9% Base case Dispatch local generation
Brick Church. Global Renewable Energy, North
3 lake Geneva, William Bay, Elkhorn, Bristol, Sugar - - - 90.8% - 91.8% - - Burlington 138-kV Bus tie outage Dispatch local generation
Creek and Bluff Creek 138-kV buses
- . . Nelson Dewey-Potosi 138-kV line
3 Potosi, H'”rgali:’ Ltzfi\/lyette W'ln:ga’ E\?rgngton, Albany - - - 87.3% - 91.8% - - Potosi-HiII);nan 138-kV line Dispatch local generation
and North Monroe 136-kV buses Hillman-Lafayette Wind 138-kV line
. Paddock 345/138 kV transformer
3 Entire Rock Count)t/) and \{\tlalworth County 138-kv - - - 86.8% - 91% - - Byron-Wempletown 345 kV line Dispatch local generation
us voltages Paddock-Wempletown 345-kV line
Uprate Y-61 McCue-
Lamar 69-kV line to
achieve 300 deg F line
3 McCue-Harmony 69-kV line 96.5% -- -- -- -- -- Columbia generator unit 1 or 2 ratings and install 2-
12.45 Mvar 69 kV
capacitor banks at Lamar
Substation
- Expand the Menominee
69-kV Substation and
install 138-kV terminals.
Loop the West Marinette-
. Wells St-Roosevelt 69-kV line Bay De Noc 138-kV line
4 West Marinette 138/69-kV transformer #1 96.6-95.1% - - - - - Roosevelt 138/69-kV transformer into the Substation
- Install 138/69-kV
transformer at the
expanded Menominee
Substation
- Rebuild 2.37 miles of
4 Sunset Point-Pearl Ave 69-kV line 104.8% - - - - - Elinwood-Twelfth Ave 69-KV line 69 kv from Sunset Point
to Pearl Ave with 477
ACSR
Pulliam-Suamico 69-kV line outage Retgu&fzn(?gg_\/se(;tbiizﬁort-
4 Pioneer-Sobieski 69-kV line 99.6% - - - - - followed by Sobieski-Pioneer 69-kV line . )
close Pioneer 69-kV line to 138
kv
Rebuild/Convert Bayport-
L Suamico-Sobieski-
4 Sobieski 69-kV bus - 93.9% - - - 94.8% Base Case Pioneer 69-kV line to 138
kv




PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2009 Summer Peak, 70% High Transfer and 90% East-to-West Bias Cases

TABLE ZS-1 (continued)

2009 Summer Peak Case

2009 High Transfer Case

2009 90% E-W Case

i 0 0 0 0 0
Planning Criteria Exceeded/Need o .O.f o (.)f % of Facility /0 (.)f o .O.f o (.)f Facility Outage(s) Project
Zone Facility Nominal - Nominal Facility Nominal
. Rating -
Rating bus voltage bus voltage Rating bus voltage
Pulliam-Suamico 69-kV line outage Retgu&fzn(?gg_\/se(;tbiizﬁort-
4 Suamico 69-kV bus - 91.6% - - - - followed by Sobieski-Pioneer 69-kV line Pioneer 69-kV line to 138
close
kv
Construct a new 138-kV
substation and loop
4 Bluestone, Wesmark 69-kV buses - 89.3-91.5% - - - - Finger Rd-Bluestone 69-kV line outage Highway V-East Krok
138-kV line into the
substation
Concord 138 kV bus 93.5 %
Bark River 138 kV bus 94.2 %
Cooney 138 kV bus 92.8 %
Cottonwood 138 kV bus 93.1 %
5 Germantown 138 kV bus - 93.6 % - - - - Intact System Dispatch local generation
Hartford 138 kV bus 94.9 %
Merrill Hills 138 kv 94.7 %
Maple 138 kV bus 94.1 %
Summit 138kV bus 92.9 %
Jefferson—Lakehead — Rockdale 138-kV
90.6 — 91.8% - 91.8 -- 91.9% line
87.8-90.6 % _ 89.5 -- 91.9% Jefferson-Crawfish River — Concord 138-
5 Concord, Cooney, Cottonwood, Summit, Bark River _ 87.7-91.0% _ _ _ 88.9-90.4 % kV line Dispatch local generation
138-kV bus voltages 88.0-91.4 % _ 89.5-90.7 % Bark River — Cottonwood 138-kV line
89.1-91.0% _ 91.1-91.7% Bark River — Sussex 138-kV line
Maple — Saukville 138kV line
Plus other less severe outages
88.7% 91.1 % Germantown — Maple 138KkV line
5 Germantown and Maple 138-kV bus voltages _ 83.8-84.1% - - - 87.3-87.6 % Maple - Saukville 138kV line Dispatch local generation
89.4 — 90.4% 91.1 - 91.9% Bark River — Sussex 138KV line
5 Hartford 138-kV bus voltage 86.8% - - 88.6 % Hartford — St. Lawrence 138KkV line Load shifting
5 Bain 345/138-kV transformer 159.0% - 130.7% - 159.1% - Pleasant Prairie bu;nszt between buses 3 Dispatch local generation
5 Albers — Bain 138-kV line 97.6% - - - 102.7% - Bain — Kenosha 138-kV line Dispatch local generation
5 Oak Creek 345/230-kV transformer (T884) 97.5% - - - - - Oak Creek 288;';\3{ gL:&S ;spllt between Dispatch local generation
5 Arcadian4 — Waukeshal 138-kV line - - - - 98.2% - Arcadian6 — Waukesha3 138-kV line Dispatch local generation
5 Arcadian6 — Waukesha3 138-kV line - - - - 97.4% - Arcadian4 — Waukeshal 138-kV line Dispatch local generation
5 Albers — Paris 138-kV line - - 100.7% - - - Paddock 345/138-kV transformer Dispatch local generation
92.6% Montana — Dewey 138-kV line
. 93.2% Dewey 138-kV bus tie outage . .
5 Harbor — Kansas 138-kV line - - 93.6% - - - Dewez — Norwich 138-kV Iige Dispatch local generation
94.6% Kansas — Norwich 138-kV line
5 Tichigan and Burlington 138-kV buses - - 89.3-89.6% - 91.6% Burlington 138-kV bus split Load shift
5 Albers- Kenosha 138-kV line - - 111.3% - 113.3% - Albers — Bain 138-kV line Dispatch local generation
5 Root River — Oak Creek 138-kV line - - - - 101.2% - Albers — Paris 138-kV line Dispatch local generation
5 Tichigan, Burlington and Air Liguide 138-kV buses - - - 91.3-92.0% - - Paddock 345/138-kV transformer Load shift




TABLE ZS-1 (continued)
PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS — 2009 Summer Peak, 70% High Transfer and 90% East-to-West Bias Cases
2009 Summer Peak Case 2009 High Transfer Case 2009 90% E-W Case
Planning s % of % of o - % of % of % of e :
Zone Criteria Exceeded/Need Facility Nominal % cgali{ancmty Nominal Facility Nominal Facility Outage(s) Project
Rating bus voltage 9 bus voltage Rating bus voltage
Dispatch local generation
Arcadian 345-kV bus and Arcadian (temporary)
5 Arcadian 345/138-kV transformer #3 106-00/ _ 108.0% _ ) - transformer #2 Arcadian transformer
.0% 94.1% 106.4% ; .
Arcadian transformer #1 (provisional permanent
solution)
Generation redispatch
(temporary)
5 Arcadian 345/138-kV transformer #2 96.0 % - - - 97.5% - Arcadian transformer #1 Arcadian transformer
(provisional permanent
solution







TABLE ZS-2 (continued)

PERFORMANCE CRITERIA LIMITS EXCEEDED AND OTHER CONSTRAINTS - 2013 Summer Peak, High Growth, 3000 MW Import and 90% East-to-West Bias Cases

2013 Summer Peak Case

2013 High Load Growth

2013-70% - 3000 MW

2013-90% - E-W Bias

Import Case Case
Plannin s % of % of % of % of - :
9 Criteria Exceeded/Need 0 - - % of - % of - % of - Facility Outage(s) Project
Zone % of Facility | Nominal oF Nominal o Nominal RIE Nominal
. Facility Facility Facility
Rating bus - bus - bus - bus
Rating Rating Rating
voltage voltage voltage voltage
. Mass-Rockland 69-kV line
2 Liggt%]r?t%zg-%zplzg/%; E\F; ?rz-nkgcilrrr]r?er - - - - - - 97-100% - Rockland-Rockland Junction 2 69-kV line Dispatch local generation
' 9 Rockland Junction 2-Victoria 69-kV line
2 Indian Lake 138/69-kV transformers 1, 2 - - - - - - 102% - Indian Lake 138/69-kV transformer 1, 2 Operating guide
Lakota Road 115-kV bus voltage 105.0-
2 Engadine, Straits, Hiawatha 69-kV - 105 '20/ - 105.0% - - - - Base Case Operating guide
bus voltages o7
Lakota Road 115-kV bus voltage
2 Indian Lake, Perkins, Atlantic 138-kV bus } } : : } 105.1-106.0% : : Base Case Operating guide
voltages,
Munising, Alger 69-kV bus voltages
2 Lakota Road 115-kV bus voltage - - - - - - - 105.1% Base Case Operating guide
Delta, West Side, Escanaba, Masonville, .
2 Mead, Gladstone, Bay View, North BIuff, - 91.7%-92.0% - 90.4-92.0% - 90.9-91.8% - - Chandler 138/69-kV transformer North Bluff 69-kV capacitor bank, or
; dispatch local generation
Harris 69-kV bus voltages
2 Atlantic 138-kV bus voltage - 88.4% - 86.8% - 115.1% - - Atlantic-M-38 138-kV line M38 138-kV capacitor bank
Engadine, Newberry Village, Lou Pac, S ULE
2 Newberry, Newberry Hospital, Newberry } } : Votla e. ’ } } : : Hiawatha-Engadine 69-kV line 9 Mile/Roberts 69-kV capacitor banks,
Hospital Tap, Roberts, Hulbert, Eckerman, Colla gse Engadine-Newberry 69-kV line and/or dispatch local generation
Raco 69-kV bus voltages P
Engadine, Newberry Village, Lou Pac, S ULE
> New_berry, Newberry Hospital, Newberry } } : : } } : Votlage Hiawatha-Engadine 69-KV line 9 Mlle/Robe_rts 69-kV capacitor panks,
Hospital Tap, Roberts, Hulbert, Eckerman, and/or dispatch local generation
Collapse
Raco 69-kV bus voltages
Engadine, Newberry Village, Lou Pac,
Newberry, Newberry Hospital, Newberry } } : : } } ) ) e fo v 9 Mile/Roberts 69-kV capacitor banks,
2 Hospital Tap, Roberts, Hulbert, Eckerman, SRR Engadine-Newberry 69-kV line and/or dispatch local generation
Raco 69-kV bus voltages
2 L'’Anse 69-kV bus voltage - - - 91.6% - - - - M38 138/69-kV transformer L'’Anse 69-kV capacitor bank
3 North Stoughton-Stoughton East-Stoughton | ;37 994 110 794 - 143.3%-98.3% - - - 115.79%-97.6% - McCue-Harmony 69-kV line Rebuild Stoughton Substation bus
69-kV line Harmony-Lamar 69-kV line
. . 120.5%- McCue-Harmony 69-kV line . . . .
- - 0/p- 0, - = - - = =
3 Sheepskin-Dana Tap 69-kV line 110.2%-105% 114.4% Harmony-Lamar 69-kV line Sheepskin Substation protection project
Colley Road-Dickinson 138-kV line
Dickinson-Global Renewable Energy 138-
. . kV line Rebuild Y-32 Colley Road-Brick Church
- - 0/- 0, - 0/- 0, - - - 0/- 0 -
3 Enzyme Bio Systems-RC3 69-kV line 109.6%-96.1% 114.1%-96.6% 109.4%-95.7% Brick Church 138/69-KV transformer 69-KV line
Global Renewable Energy-Brick Church
138-kV line
Install a 138/69-kV transformer at Bass
. . 118.1%- McCue-Harmony 69-kV line Creek Substation and rebuild/reconductor
- - 0/p- 0, - = - - =
3 Stoughton-Sheepskin 69-kV line 107.4%-102.8% 112.6% Harmony-Lamar 69-kV line X-12 Town Line Road-Bass Creek 138-kV
line
Uprate Y-152 North Lake Geneva-Lake
3 North Lake Geneva-Lake Geneva 69-kV line 105.7% - 111.1%-96.6% - - - - Brick Church-Cobble Stone 69-kV line Geneva 69-kV line to achieve a 115 MVA
summer emergency rating
3 Fitchburg-Syene 69-kV line 105.5% ; 110.9% ; ; ; 95.7% ; Royster-Pflaum Tap 69-kV line Loop 6947 Nine Springs-Pflaum 69-kv
line into Femrite Substation
Academy-Columbus Muni 2 Tap 69-kV line . .
. N Randolph-Fox Lake 138-kV line Construct a Horicon-East Beaver Dam
- - - - 0, - - - 0/- 0, -
3 and Columbus Muni Ii2n'£ap Columbus 69-kV 103.2%-98% 105-100.8% 100.6%-97.1% Fox Lake-N Beaver Dam 138-KV line 138KV line
Uprate Y-61 McCue-Lamar 69-kV line to
. Kegonsa 138/69-kV transformer achieve 300 deg F line ratings and install
- - - 0/p- 0, - 0/p- 0, - - - - -
3 McCue-Harmony-Lamar 69-kV line 102.5%-96.8% SRS Kegonsa-N Stoughton 69-kV line 2-12.45 Mvar 69 kV capacitor banks at
Lamar Substation
Royster-Pflaum Tap 69-kV line 102.4% - 107.4% - - - - - Fitchburg-Syene 69-KV line Loop 6947 Nine Springs-Pflaum 69-kV fine
into Femrite Substation
Colley Road-Marine 138-kV line 98.6% - 101.3%-95.5% - - - - - Paddock-NW Beloit 138-kV line Colley Road protection project in 2010
. . . Uprate terminal limitations at McCue for
- - 0 - 0, - - - = = -
3 McCue-Milton Lawn 69-kV line 97.7% 102.6% Janesville 138/69-kV transformer the Y-79 McCue-Milton Lawns 69-kV line
Install a 138/69-kV transformer at Bass
Darlington-Gratiot 69-KV line Creek Substation and rebuild/reconductor
3 N Monroe-Idle Hour 69-kV line 97.6%-95.3% - 102.1%-95.4% - - - - - X-12 Town Line Road-Bass Creek 138-kV

Gratiot-Wiota 69-kV line

line and Rebuild Y-33 Brodhead to South
Monroe 69-kV line




