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PROJECTS > Classifications

In our 10-Year Assessments and Updates, projects are identified that address reliability
issues, transmission service issues, generation interconnections or some distribution
interconnections, or a combination of two or more of the above. In general, these projects
address system performance issues per governing system planning criteria. We have
numerous other projects under way or under evaluation that address other issues,
including obsolete substation equipment, line facilities in poor condition, line relocations
and most distribution interconnections. The projects referenced in the project tables PR-2
through PR-27 include only those projects that address system performance issues.

To facilitate an understanding of the status of the various future projects, we classify
projects into one of three possible categories — Planned, Proposed or Provisional. Each
classification has specific criteria based on the status of the project as outlined below:

Planned projects:
O ATC planning is complete;
U if required, we have applied for regulatory approvals, which may be pending or have
been issued;
U project may be under construction or in construction planning phase; and
O project typically is included in power flow models used to analyze transmission
service requests.

Proposed projects:

ATC planning is not complete;

ATC has not yet pursued regulatory approvals;

project represents ATC’s preliminary preferred project alternatives from a system
performance perspective; and

project typically is not included in power flow models used to analyze transmission
service requests.

U oOoood

Provisional projects:

ATC planning is not complete;

ATC has not yet sought regulatory approvals;

project does not necessarily represent ATC’s preliminary preferred project
alternative, but reflects a placeholder project designation; and

project is not included in power flow models used to analyze transmission service
requests.

U oOoood

In the 2001-2005 10-Year Assessments and Updates, we identified or assumed
responsibility for 524 projects that address system performance issues. Figure PR-6
illustrates the status of all Planned, Proposed, and Provisional projects from 2001-2005.
Regarding Figure PR-6, it is worthwhile to note that:
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O ATC has completed 151 projects and another 19 are under construction. Notable
projects most recently completed are listed in Table PR-1. Projects under
construction range from capacitor bank installations to the Arrowhead-
Weston/Gardner Park transmission line project.

O 58 projects have been replaced with alternate project solutions. It is not unusual that
the status of certain projects will change or evolve since customer needs and uses
of the transmission system continually are changing.

U ATC canceled 69 projects that were identified in previous Assessment reports. Due
to changing needs and up-to-date information, these projects were determined
unnecessary. Most of these projects were relatively minor projects, involving only
replacement of equipment at existing substations.

O 227 future projects are in various stages of evaluation or development (Planned,
Proposed or Provisional).
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Projects > Completed since 2004

Transmission projects significantly affecting system performance that have been completed
since the 2004 Assessment Update was issued in March 2005 are listed in Table PR-1.

Most notable include:

Rebuild Skanawan-Highway 8 115-kV line to double-circuit 115 kV

Rebuild Plains-Amberg double-circuit 138-kV line

Construct second Wempletown-Paddock 345-kV line; reconfigure existing Paddock-
Rockdale 345-kV line

Rebuild Morgan-Falls-Pioneer-Stiles 138-kV line

Construct Waukesha-Duplainville-Sussex 138-kV line

Rebuild Port Washington-Saukville 138-kV lines

Construct Fox Energy-Forest Junction 345-kV line and

Rebuild existing West Marinette-Menominee 69-kV to double-circuit 138/69 kV;
convert Menominee-Rosebush 69-kV to 138 kV; rebuild/reconductor Rosebush-
Amberg 138-kV line.

o000 O0oo



Table PR-1
Projects Placed In Service Since 2004 10-Year Assessment Update

Project Zone

Rebuild Skanawan-Highway 8 115-kV line to double circuit 115 kV 1

Upgrade Bunker Hill-Pine 115-kV line terminal equipment at Pine 1

Replace 138/69-kV transformer at Sigel 1

Increase size of Council Creek 69-kV capacitor bank from 5.4 MVAR to 10.8 MVAR 1

A

Rebuild Plains-Amberg double-circuit 138-kV line 2

Uprate Lone Rock to Spring Green 69-kV line to 72 MVA

Construct 138-kV bus at Kegonsa and terminate both Christiana-Fitchburg circuits
into Kegonsa

Uprate West Middleton-Pheasant Branch 69-kV line

Uprate North Beaver Dam to South Beaver Dam 69-kV line to 72 MVA

Construct second Wempletown-Paddock 345-kV circuit; reconfigure existing
Paddock-Rockdale 345-kV circuit

Uprate Portage-Columbia double circuit 138-kV line terminal equipment

Replace an 800 A wave trap at White Clay 138-kV

Replace 345/138-kV transformer at Edgewater

Rebuild existing West Marinette-Menominee 69-kV line to double circuit 138/69 kV
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Convert Menominee-Rosebush 69-kV line to 138 kV

N

Rebuild/reconductor Rosebush-Amberg 138-kV line

Construct a Fox Energy-Forest Junction 345-kV line

Improve line clearance on the Morgan-White Clay 138-kV line

Construct a tap to Belle Plain from the Badger-Caroline 115-kV line

Construct double-circuit 138-kV line from Forest Junction/Charter Steel to Howards
Grove

E R P P

Rebuild the Morgan-Falls-Pioneer-Stiles 138-kV line

A

Replace 200 A metering CT at Sheboygan Falls 69-kV

Rebuild the Port Washington 138-kV switchyard (ring bus) to accommodate IC027
generation

Reconductor Port Washington-Saukville double-circuit 138-kV line

Rebuild Paris-St. Martins 138-kV line

Construct a Waukesha-Duplainville-Sussex 138-kV line

olorofor| o

Uprate Paris-Albers 138-kV line




Table PR-2
Transmission System Additions for 2005

Projected

System additions System need| ;, Jorvice |Planning Need category Planned, | Capital cost
year year Zzone Proposed or| estimate
Provisional | (in millions)
Construct new Eagle River Muni distribution
Substation directly adjacent to the existing 2005 2005 1 T-D interconnection Planned 1.9
Cranberry 115-kV Substation
Uprate North Lake Geneva to Lake Geneva I
69-kV line to 72 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Brick Church to Walworth 69-kV line to S
48 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Brick Church to Katzenberg 69-kV line "
i0 93 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Sun Prairie to Gaston Road 69-kV line I
to 48 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Colorado to Sun Prairie 69-kV line to 72 S
MVA 2004 2005 3 reliability Proposed 0.1
Uprate Dane to Waunakee and Waunakee to C
Huiskamp 69-kV lines 2004 2005 3 reliability Proposed 0.7
Uprate the North Appleton-Rocky Run 345-kV 2005 2005 4 reliability Planned 1
line
Construct a 138-kV substation at a new
Forward Energy Center; loop existing .
Butternut-South Fond du Lac line into Forward 2005 2005 4 new generation Planned 3.2
Energy Center
Install 2-27 MVAR capacitor banks at Moorland 2004 2005 5 reliability Planned 11

138 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-3
Transmission System Additions for 2006

System need Projected Planning Flanned. i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
g‘gﬂ?ﬂfgf;ﬁkM1\g§'T(\‘/’apa°'t°r ol i 2005 2006 1 reliability Planned 23
?Tcgnﬁ‘é‘\’,%)"v ien-McMillan 115-kV line 2006 2006 1 reliability Planned 3.4
achieve transfer capability
Reconductor Weston-Northpoint 115-kV line 2005 2006 1 associated with Arrq\{vhead- Planned 55
Gardner Park, reliability, new
generation
service limitation, reliability Included in
Construlct new Gardner Park 345/115-kV 2006 2006 1 import capability & Weston Planned Arrowhead-
Substation i~ Gardner Park
stability .
estimate
Replace 345/115-kV 200 MVA transformer at service limitation, reliability, ,Lr:?cl)l\j\?heedag-
Weston with two 500 MVA units at the 2005 2006 1 import capability & Weston Planned Gardner Park
Gardner Park Substation stability .
estimate
service limitation, reliability,
ﬁ;n"ens”u"t Gardner Park-Stone Lake 345-kV 1997 2006 1 import capability & Weston | Planned 262.1
stability
achieve transfer capability Included in
Install 3-50 MVAR capacitor banks at Gardner 2006 2006 1 associated with Arrowhead- Planned Arrowhead-
Park 115 kV Gardner Park
Gardner Park .
estimate
Install a 345/161-kV transformer at Stone K;fcl)l\J/\?r?:ag-
Lake (temporary installation for construction 2006 2006 1 reliability Planned Gardner Park
outages) araner rar
estimate
Upgrade Weston-Kelly 115-kV line conductor 2006 2006 1 new generation, reliability Planned 1

clearances to 300F




Transmission S

Table PR-3
ystem Additions for 2006 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Increase size of existing Summit Lake 115-kV —_
capacitor bank from 11.3 to 16.9 MVAR 2006 2006 1 reliability Planned 1
Install 1-5.4 MVAR capacitor bank at R
Munising 69 kV 2006 2006 2 reliability Proposed 0.4
gngsf\y i [ANEAR C2REler BRTE El SEEr | g 2006 2 reliability Proposed 0.9
Construct Hiawatha-Engadine 69-kV line 2003 2006 2 reliability Planned 0
Rebuild and convert one Hiawatha-Indian
Lake 69-kV circuit to double-circuit 138-kV 2004 2006 2 reliability, service limitation | Planned 44.2
standards, string two circuits initially and
operate one at 69 kV
Install 2-8.16 MVAR capacitor banks at L
Lincoln 69 kV 2006 2006 2 reliability Proposed 1.1
Rebuild from Nordic to Randville Substation
(5 miles) of single-circuit 69-kV line to double- 2005 2006 2 reliability, condition Planned 5.2
circuit 69 kV
Reconnect the 138/69-kV transformers at
Kilbourn on separate breakers to operate 2006 2006 3 reliability Provisional 0.3
individually
Construct Butler Ridge 138-kV Substation 2006 2006 3 new generation Planned 2.8
Install 36 MVAR capacitor bank at Hartford s
138-kV Substation 2006 2006 3 reliability Planned 1.2
Uprate Colley Road 138/69-kV transformer 2006 2006 3 reliability Proposed 0.1
Uprate North Monroe 138/69-kV transformer 2006 2006 3 reliability Proposed 0
Uprate Paddock-Shaw 69-kV line 2006 2006 3 reliability Proposed 0
Uprate Brodhead-South Monroe 69-kV line 2006 2006 3 reliability Provisional 0.1
Uprate McCue 138/69-kV transformer 2006 2006 3 reliability Proposed 0.1




Table PR-3
Transmission System Additions for 2006 (continued)

North Appleton 345-kV and existing Werner
to White Lake 138-kV lines into Werner West

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Construct new 69-kV line from Columbia to
Rio to feed the proposed Wyocena 2004 2006 3 T-D interconnection, reliability Planned 5
Substation
Rebuild Turtle-Bristol 69-kV line to 138 kV 2004 2006 3 condition, rel|a_b|I|ty, new Planned 59
and operate at 69 kV generation
Build new breaker and a half 345/138-kV
subs.tatlon on S'te. adjacent to eX|st|r.19_North 2006 2006 3 reliability, new generation Planned 17.7
Madison Substation and replace existing
transformers with two new 500 MVA units
Reconfigure 345-kV bus at Columbia 2006 2006 3 reliability, new generation Planned 2.5
Convert Columbia-North Madison 138-kV _ .
line to 345 KV 2005 2006 3 reliability, new generation Planned 6
Construct new line from West Darien to
Southwest Delavan at 138 kV, operate at 2006 2006 3 T-D interconnection Planned 4
69 kV
. . reliability, service limitation, T-D
Install a 138-kV series reactor at Highway V 2005 2006 4 . : Planned 1.4
interconnection
Upgrade 48 MVA RTU and CT at Mullet —
River 138/69 kV 2006 2006 4 reliability Proposed 0
Construct a 345-kV substation at new
Cypress; loop existing Forest Junction- 2006 2006 4 new generation Planned 5.1
/Arcadian line into new Cypress
Construct a 345/138-kV switchyard at a new
Werner West Substation; install a 345/138-
kV transformer. Loop existing Rocky Run to 2004 2006 4 reliability, service limitation Planned 14.3




Table PR-3

Transmission System Additions for 2006 (continued)

138-kV line

condition

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

Construct a Martin Road-South Fond du . .
Lac/Ohmstead 138-KV line 2006 2006 4 T-D interconnection Planned 1.6
Construcf[ North Applgton 345-kV double 2006 2006 4 operations, ma!r?tenance and Planned 8.4
breaker ring bus configuration stability
Install 2-27 MVAR capacitor banks at -
Burlington 138 KV 2005 2006 5 reliability Proposed 1.6
Rebuild Stiles-Amberg double-circuit 1996 2006 284 reliability, service limitation, Planned 45.8

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-4
Transmission System Additions for 2007

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year Zzonée or estimate
Provisional| (in millions)
Uprate Metomen-North Fond du Lac 69-kV 2006 2007 1 reliability Planned 0.2
line terminal equipment
Install 2-16.3 MVAR capacitor banks at R
Wautoma 138 KV 2007 2007 1 reliability Proposed 1.2
Construct Venus-Metonga 115-kV line 2007 2007 1 T-D interconnection Planned 8
Rebuild Weston-Sherman St. and Sherman
St-Hilltop 115-kV lines as double-circuits 2007 2007 1 new generation, reliability Proposed 7.3
with a new Gardner Park-Hilltop 115-kV line
Construct Brandon-Fairwater 69-kV line 2007 2007 1 T-D interconnection Provisional 0.6
Consimeilackinaciissaasibstation 2005 2007 2 reliability, service limitation | Proposed 5.8
(new Straits Substation)
Relocate Cedar Substation (North Lake) 2005 2007 2 reliability, condition Proposed 7.3
Relocate Brule Substation (Aspen) 2007 2007 2 reliability, condition Proposed 5.7
Install 2-8.16 MVAR capacitor banks at R
Ontonagon 138 KV 2007 2007 2 reliability Proposed 1.2
Uprate McCue-Janesville 69-kV line 2007 2007 3 reliability Proposed 0
Soouiid the Verona to Oregon 63V fine 2006 2007 3 reliability Proposed 3.8
Uprate Rockdale to Jefferson 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Uprate Rockdale to Boxelder 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Uprate Boxelder to Stonybrook 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Construct a Jefferson-Lake Mills-Stony I . .
Brook 138-KV line 2006 2007 3 reliability, T-D interconnection | Proposed 19.7
Convert Kegonsa-McFarland-Femrite 69-kV S .
line to 138 KV 2007 2007 3 reliability, new generation Proposed 3.4
Construct Sprecher-Femrite 138-kV line 2007 2007 3 reliability, new generation Proposed 8.1
Install 138/69-kV transformer at Femrite 2007 2007 3 reliability, new generation Proposed 3.4




Table PR-4
Transmission System Additions for 2007 (continued)

System need Projected Plannin planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Install 138/69-kV transformer at Reiner 2007 2007 3 reliability, new generation Proposed 3.4
Convert Sycamore-Reiner-Sprecher from I
69-KV to 138 KV 2007 2007 3 reliability Proposed 25
Install/lupgrade capacitor bank at South L
Monroe 69 kV to 32 MVAR 2007 2007 3 reliability Proposed 1.1
Construct new line from Southwest Delavan
to Delavan or Bristol at 138 kV, operate at 2007 2007 3 T-D interconnection Proposed 4.3
69 kV
ilig) 2 e ElMes) SUsel e s ied) o 2007 4 reliability Provisional 25
line on existing structures
g”;tke{y 2 e AR Espalior e L CERE) e 2007 4 reliability Planned 18
Replace the 1200 A breaker at Edgewater s
T2 345/138 KV 2007 2007 4 reliability Proposed 0.3
Construct double-circuit 138-kV line from
Forest Junction/Howards Grove/Charter 2007 2007 4 T-D interconnection Proposed 25
Steel to Plymouth #4
Uprate North Appleton-Lawn Road-White .
Clay 138-kV line 2007 2007 4 reliability Planned 0.6
Construct a 345-kV bus at Bain 2005 2007 5 reliability Provisional 21
ISt 200 AR EElEeier e el 2007 2007 5 reliability Provisional 3.3
Bluemound
Install series reactor at Cornell 2007 2007 5 reliability Proposed 0.8

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-5
Transmission System Additions for 2008

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Construct a 69-kV line from SW Ripon to . . .
the Ripon-Metomen 69-KV line 2008 2008 1 T-D interconnection Provisional 0.6
. . achieve transfer capability
Upgrade Kelly-Whitcomb 115-kV line 2008 2008 1 associated with Arrowhead- | Planned 19
conductor clearances to 300F
Gardner Park
C_)onstruct Stone Lake-Arrowhead 345-kV 1997 2008 1 service Ilrp_ltatlon, reliability, _wpport Planned 158.2
line capability & Weston stability
Install 2-75 MVAR capacitor banks at Eeiieve iEnefer epelliy A??étc\?r?ga?-
P 2008 2008 1 associated with Arrowhead- Planned
Arrowhead 345 kV Gardner Park
Gardner Park :
estimate
Install 1-75 MVAR capacitor bank and 1-45 achieve transfer capability /Lr:?cl)l\j\?heedai(;]—
MVAR inductor at Stone Lake 345 kV 2008 2008 1 associated with Arrowhead- | Planned | o400 park
Gardner Park .
estimate
achieve transfer capability ,L\r;fcl)l\J/\?r?:alcT-
Install 1-50 MVAR capacitor bank at Arpin 2008 2008 1 associated with Arrowhead- Planned Gardner Park
Gardner Park .
estimate
Construct the new permanent Stone Lake reliability, import capability &
345/161-kV Substation 2008 2008 1 Weston stability Planned 8
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR 2008 2008 1 reliability Proposed 0.5
capacitor bank at Berlin 69 kV
~oouldl e G OEEaTE B LY e 2006 2008 2 reliability, condition Planned 9.2
(Laurium #1)
Increase ground clearance of Atlantic-
Osceola (Laurium #2) 69-kV line from 120 2008 2008 2 reliability Proposed 2.1

to 167 degrees F




Table PR-5
Transmission System Additions for 2008 (continued)

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year Zzone or estimate
Provisional| (in millions)
install second 345/138-KV transformer at 2008 2008 2 reliability Provisional 5.4
gngsf\y -9 NN CRPEEEr BRI ET SG80) a0 2008 2 reliability Provisional 0.5
g”;f\y 2T MR eepaeior eSS LM EE)  ggpe 2008 2 reliability Proposed 18
Install 2-5.4 MVAR capacitor banks at o
Osceola 69 kV 2008 2008 2 reliability Proposed 1.3
Uprate Atlantic 138/69-kV transformer 2008 2008 2 reliability Proposed 1.4
Construct a Rubicon-Hustisford 138-kV line 2008 2008 3 reliability Proposed 4.8
Rebuild Hustisford-Horicon 69 kV to 138 kV 2008 2008 3 reliability Proposed 2.4
Construct 138/69-kV substation at a site
near Horicon and install a 138/69-kV 2008 2008 3 reliability Proposed 8.8
transformer
Convert Rock River to Bristol to Elkhorn 138
kV operation; rebuild Bristol with a new 138- 2008 2008 3 reliability Proposed 5.1
kV bus
Construct a new 138-kV line from North _
Madison to Waunakee 2005 2008 3 reliability Proposed 10.1
Construct a new 138/69-kV substation near
\Waunakee and install a 100 MVA 138/69-kV| 2005 2008 3 reliability Proposed 1
transformer
Install 1-8.16 MVAR capacitor bank at
Richland Center 69 kV and upgrade existing 2008 2008 3 reliability Provisional 1.1
5.4 MVAR bank with an 8.16 MVAR bank
Construct 138-kV line from Canal to Dunn 2008 2008 4 reliability Proposed 4.2

Road




Table PR-5
Transmission System Additions for 2008 (continued)

Projected Planned,

‘e . . Plannin i

System additions System need ;.\ cervice 9 Need category Proposed | Capital cost
year year zone or estimate

Provisional| (in millions)

Install 60 MVA 138/69-kV transformer at 2008 2008 4 reliabilit Proposed 29

Dunn Road y P :

Rebuild/Convert Pulliam-New Suamico reliability, condition, T-D ..

69-kV line to 138 kV e 20 E interconnection e B

lkJ\F/)rl?r;[Z North Appleton-Mason Street 138- 2008 2008 4 reliability, service limitation Proposed 1.7

D e AL Gl BT 138-1 2008 2008 4 reliability, service limitation | Proposed 16

Expand the Menominee 69-kV Substation

and install 138-kV terminals. Loop the I -

West Marinette-Bay De Noc 138-kV line 2008 2008 4 reliability Provisional 2

into the substation

Install 138/69-kV transformer at the 2008 2008 4 reliability Provisional 2.1

expanded Menominee Substation

el Ervizig (Fels G- clovlsle- 2008 2008 4 reliability Provisional 7.8

circuit line

Construct a new Mill Road Substation at

intersection of Granville-Arcadian 345-kV,

Forest Junction-Arcadian 345-kV, Sussex- L

Tamarack 138-kV and Sussex- 2008 2008 5 reliability Proposed 29.2

Germantown 138-kV lines; install a

345/138-kV transformer

Reconductor Pleasant Valley-Saukville :

138-kV line 2008 2008 5 new generation Proposed 3

Reconductor Pleasant Valley-St. 2008 2008 5 new generation Proposed 3.1

Lawrence 138-kV line




Table PR-5
Transmission System Additions for 2008 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

IIi?neeconductor Cornell-Range Line 138-kV 2008 2008 5 new generation Proposed 6
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed 171
Rebuild/convert Conover-Plains 69-kV " o
line to 138 KV 2008 2008 1&2 reliability, transfer capability Proposed 69.1
Construct 138-kV bus and install 138/115-
kV 150 MVA and 138/69-kV 60 MVA 2008 2008 1&2 reliability, transfer capability Proposed 18.5
transformers at Conover
Construct 138-kV bus and install a
138/69-kV, 60 MVA transformer at Iron 2008 2008 1&2 reliability, transfer capability Proposed 29
Grove
Construct 138-kV bus and install a —
138/69-kV, 60 MVA transformer at Aspen 2008 2008 1&2 reliability Proposed 29
ReleEie o River SulssEion (o 2008 2008 182 reliability Proposed 5.9

Grove)

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-6

Transmission System Additions for 2009

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Uprqte Rock_y b Flever 1w s 2009 2009 1 new generation Proposed 0
terminal equipment
Construct Gardner Park-Central service limitation, reliability, import
Wisconsin 345-kV line 2009 2009 1 capability and Weston stability Planned 90.2
Construct new Central Wisconsin 345-kV service limitation, reliability, import
Substation 2009 2009 1 capability and Weston stability Planned 122
Relocate 69-kV Rexton tap to 69-kV s ..
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional 0.3
Relocate 69-kV Trout Lake tap to 69-kV o .
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional 0.3
Construct Mackinac 138-kV Substation
additions (portions may be earlier for 2009 2009 2 reliability, service limitation Provisional 5.8
maintenance issues)
Rebuild Hiawatha-Pine River-Mackinac N . -
69 KV to 138 KV 2009 2009 2 reliability, condition Provisional 57.4
Construct 138-kV bus and install one
138/69-kV, 50 MVA transformer at Pine 2009 2009 2 reliability Provisional 10
River
Convert rebuilt Hiawatha-Indian Lake N T
circuit (operated at 69 kV) to 138 kV. 2009 2009 2 reliability, service limitation Planned 0.2
Constru_ct 138-kV ring bus at Hiawatha 2009 2009 2 reliability, service limitation Planned 3.3
Substation
Ins’FaII 138-kV substgtlon modifications at 2009 2009 2 reliability, service limitation Planned 1.9
Indian Lake Substation
Install 1-5.4 MVAR capacitor bank at "
MTU or Henry Street 69 kV 2009 2009 2 reliability Proposed 0.6
Install 1-5.4 MVAR capacitor bank at R
Roberts 69 kV 2009 2009 2 reliability Proposed 0.6




Table PR-6

Transmission System Additions for 2009 (continued)

System need Projected Plannin planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Install 4-25 MVAR capacitor banks at N -
Portage 138 kV 2009 2009 3 reliability Provisional 2.2
Construct new 138-kV bus and install a
138/69-kV 100 MVA transformer at South 2009 2009 3 reliability Provisional 6
Lake Geneva
Construct new 138-kV line from South " . . L
Lake Geneva to White River 2009 2009 3 reliability, T-D interconnection Provisional 2.5
Construct new 138-kV bus and 138/69-kV
100 MVA transformer at Montrose 2009 2009 3 reliability Proposed 1.4
Substation
Construct new Montrose-Sun Valley-Oak o
Ridge 138-kV line 2009 2009 3 reliability Proposed 5.1
Uprate Colley Road to Brick Church 69- o
KV line to 72 MVA 2008 2009 3 reliability Proposed 0.5
In_staII a second 138/69-kV transformer at 2009 2009 3 reliability Proposed 39
Hillman
Install a 69-kV 16.32 MVAR capacitor o -
bank at Kilbourn Substation 2009 2009 3 reliability Provisional 0.4
Rebuild 2.37 miles of 69 kV from Sunset B
Point to Pearl Ave with 477 ACSR 2009 2009 4 reliability Proposed 1
String a new 138-kV line from Clintonville- included in
Werner West primarily on Morgan-Werner| 2004 2009 4 reliability, service limitation Planned |Morgan-Werner
West 345-kV line structures estimate
ﬁ)noenstruct Morgan-Wemer West 345-kV 2004 2009 4 reliability, service limitation Planned 113.8
:i?neeconductor Oak Creek-Ramsey 138-kV 2009 2009 5 new generation Proposed 0.4
Reconductor Oak Creek-Allerton 138-kV 2009 2009 5 new generation Proposed 2

line




Table PR-6
Transmission System Additions for 2009 (continued)

Concord

System Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
need year year zone or estimate
Provisional| (in millions)
Replace relaying on 230KV circuits at 2009 2009 5 new generation Proposed 3
Oak Creek
Replace two 345-kV circuit breakers at
Pleasant Prairie on the Racine and Zion .
lines with IPO breakers and upgrade 2009 2009 5 new generation Proposed 2.1
relaying
Expand Oak Creek 345-kV switchyard to 2009 2009 5 new generation Proposed 10.8
interconnect one new generator
Loop Ramsey5-Harbor 138-kV line into
Norwich and Kansas to form a new line . -
from Ramsey-Norwich and Harbor- 2009 2009 5 new generation Provisional 4.1
Kansas 138-kV lines
Construct Rockdale-Concord 345-kV line
in parallel with existing 138-kV on existing 2009 2009 3&5 reliability, service limitation Proposed 22.2
double-width right-of-way
Construct a 345-kV bus and install a
345/138-kV, 500 MVA transformer at 2009 2009 3&5 reliability Proposed 12.9

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-7
Transmission System Additions for 2010

Projected Planned,

. . . Plannin i

System additions System need | ;.\ corvice g Need category Proposed | Capital cost
year year zone or estimate

Provisional| (in millions)

Uprate Wautoma-Berlin 69-kV line 2010 2010 1 reliability Provisional 0

terminal equipment at Wautoma

Replace 138/69-kV transformer at 2010 2010 1 reliability Provisional 2

Metomen

Construict Monroe County=Council Creek |0 5 1 2010 1 access initiative, reliability Provisional 16.7

161-kV line

izl & e el onmer &l 2010 2010 1 access initiative, reliability Provisional 25

Council Creek

ILianerate G el FREmTE T b 2010 2010 1 access initiative, reliability Provisional 0.2

Rebund/reconductor Petenwell-Saratoga 2010 2010 1 access initiative, reliability Provisional 14.8

138-kV line

Install a 69-kV bus and 138/69-kV 100 . -

MVA transformer at Northwest Beloit 2010 2010 3 reliability Provisional 2

Reroute Paddock to Shirland Avenue

69-kV line into and out of Northwest 2010 2010 3 reliability Provisional 0.5

Beloit

Loop the Femrite to Royster 69-kV line I -

into AGA Gas 2010 2010 3 reliability Provisional 1.6

Convert Hillman to Eden 69-kVline to 2010 2010 3 reliability Proposed 16.5

Install 1-8.16 MVAR capacitor bank at

Boscobel 69 kV and upgrade existing 5.4 2010 2010 3 reliability Provisional 1.2

MVAR bank with an 8.16 MVAR bank

Rebuild Brodhead to South Monroe 69- —_ -

KV line using 477 ACSR 2010 2010 3 reliability Provisional 4

Convert Waunakee-Blount 69-kV line to 2010 2010 3 reliability Proposed 20

138 kV




Table PR-7

Transmission System Additions for 2010 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Uprate Darlington-Rock Branch 69-kV ling 2010 2010 3 reliability Provisional 0.1
Uprate existing 18 MVAR capacitor bank
at Spring Green 138 kV with a 50 MVAR 2010 2010 3 reliability Provisional 1.2
bank
Retap 48 MVA CT at South Sheboygan o
Falls 138/69-KV transformer 2010 2010 4 reliability Proposed 0
Rebuild/convert New Holstein-St.
Nazianz-Custer-Lakefront 69-kV line to 2010 2010 4 access initiative Provisional 7.7
138 kV (1225 Amps minimum)
Rebuild Tecumseh Road-New Holstein to
double-glrcuﬂ 138/69 kV,_whgre 2010 2010 4 access initiative Provisional 24
69 kV will serve Gravesville via New
Holstein
I(?S:(!:w MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional 3.1
Install 100 MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional 2.5
Lakefront
Construct a second Dunn Road-Egg o
Harbor 69-KV line 2010 2010 4 reliability Proposed 6.2
Uprate Kansas-Ramsey6 138-kV line 2009 2010 5 new generation Proposed 0.1
Install second 500 MVA 345/138-kV .
iransformer at Oak Creek 2010 2010 5 new generation Proposed 6.6
:Ex_p and 345-kV switchyard at Oak Creek 2010 2010 5 new generation Proposed 10.8
o interconnect one new generator
Uprate Oak Creek-Root River 138-kV line 2010 2010 5 new generation Proposed 0.6
Uprate Oak Creek-Nicholson 138-kV line 2010 2010 5 new generation Proposed 1.2
t%ogé\llgrlivBark River-Mill Road 138KV line 2010 2010 3&5 reliability, new generation Proposed 0.8




Table PR-7
Transmission System Additions for 2010 (continued)

. Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

I(iJnoenstruct a Concord-Bark River 345-kV 2010 2010 3&5 reliability, new generation Proposed 50.3
Construct a 345-kV bus and install a
345/138-kV, 500 MVA transformer at Bark 2010 2010 3&5 reliability, new generation Proposed 8.4

River

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-8
Transmission System Additions for 2011

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR 2011 2011 1 reliability Provisional 0.5
capacitor bank at Ripon 69 kV
Uprate Yahara-Token Creek 69-kV line 2011 2011 3 reliability Provisional 0.1
Construct Evansville-Brooklyn 69-kV line 2011 2011 3 reliability Provisional 7.9
Construct 345-kV line from Rockdale to N
West Middleton 2011 2011 3 reliability Proposed 49
Construct a 345-kV bus and install a
345/138-kV 500 MVA transformer at West 2011 2011 3 reliability Proposed 12
Middleton
Install a 138/69-kV transformer and 69-kV o .
bus at Yahara River Substation 2011 2011 3 reliability Provisional 1.3
Loop the Deforest to Token Creek 69-kV N .
line into the Yahara River Substation 2011 2011 3 reliability Provisional 1.2
ﬁ)noenstuct a Lake Delton-Birchwood 138-kV 2011 2011 3 reliability Provisional 3
Install a second 138/69-kV transformer at | 5544 2011 3 reliability Provisional 2
Janesville Substation
Uprate Northgate-20th Street 138-kV line 2011 2011 4 reliability Provisional 0.1
ROAEED I 4L ETD MEEMIE) ST i 2011 2011 4 reliability Provisional 0.2

North Mullet River 69 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-9
Transmission System Additions for 2012

. Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
ol Carener Peis SEes Broel VI Y g0 2012 1 reliability Provisional 0.6
line - scope TBD
Install a 12.2 MVAR capacitor bank at R ..
Hilltop 69 kV 2012 2012 1 reliability Provisional 1.3
Uprate M38 138/69-kV transformer 2012 2012 2 reliability Provisional 14
'fgé"l‘("vd Blaney Park-Munising 69 kV to 2012 2012 2 reliability, condition Provisional 53.7
Uprate Sun Prairie-Bird Street 69-kV line 2012 2012 3 reliability Proposed 0.1
Uprate North Monroe-ldle Hour 69-kV line 2012 2012 3 reliability Provisional 0.1
o EER E e  es 2012 2012 3 reliability Provisional 45
Rebuild and convert West Middleton- I .
Spring Green 69-KV line to 138 kV 2012 2012 3 reliability Provisional 22.7
Construct West Middleton-Stagecoach o .
double-circuit 138/69-KV line 2012 2012 3 reliability Provisional 6.9
Construct 69-kV line Eden through I .
Muscoda to Richland Center 2012 2012 3 reliability Provisional 23.4
Move Lone Rock 69-kV phase shifter to 2012 2012 3 reliability Provisional 0.5
Richland Center
e AR pimEry 7 el Edgenaier i 2012 2012 4 reliability Provisional 0

600A

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-10
Transmission System Additions for 2013

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
GRgil\ice 300 A metering CT at Edgewater 2013 2013 4 reliability Proposed 0
(F;éailsce 300 A metering CT at Riverside 2013 2013 4 reliability Proposed 0
Uprate Port Edwards-Saratoga 138-kV 2013 2013 1 reliability Provisional 0.1
line - Scope TBD
Salem-Spring Green-West Middleton 345-
kV proxy for Large Access Project,
includes rebuild Nelson Dewey-Spring 2013 2013 3 access initiative Provisional 343.9
Green-West Middleton 138/69 kV to
double-circuit 345/138 kV
Rebuild/convert Chalk Hills-Chandler 69 N .
KV to 138 kV operation 2013 2013 2&4 reliability Provisional 251
Expand 345 kV to 6 positions at Paddock 2013 2013 3 access initiative Provisional 0.6
Expand 138 kV to 7 positions at Paddock 2013 2013 3 access initiative Provisional 0.5
Install second 345/138-kV transformer at
Paddock (500 MVA normal/625 MVA 2013 2013 3 access initiative Provisional 1.9
emergency)
Rebuild Paddock-Town Line Road 138 kV
to double-circuit 1600 Amps minimum 2013 2013 3 access initiative Provisional 5
summer emergency each
Reconductor Town Line Road-Russell 138
kV to 1600 Amps minimum summer 2013 2013 3 access initiative Provisional 1.3
emergency
Construct new 69-kV line from South Lake 2013 2013 3 T-D interconnection Provisional 24

Geneva to Lake Shore Substation




Table PR-10
Transmission System Additions for 2013 (continued)

System additions

System need
year

Projected
in-service
year

Planning
zone

Need category

Planned,
Proposed
or
Provisional

Capital cost
estimate
(in millions)

Convert South Lake Geneva to Twin
Lakes 69-kV line to 138 kV

2013

2013

reliability

Provisional

3

Construct new 138-kV line from Twin
Lakes to Spring Valley

2013

2013

reliability

Provisional

27

Construct a Horicon-East Beaver Dam
138-kV line

2013

2013

reliability

Provisional

Replace the 300A current transformer at
Sheboygan Falls 69 kV

2013

2013

reliability

Provisional

Expand Oak Creek 345-kV switchyard to
interconnect three new generators plus
one new 345-kV line and 138-kV
switchyard to accommodate new St.
Martins line

2013

2013

new generation

Provisional

15

Construct a 345/138-kV switchyard at
Hale (Brookdale) to accommodate two
345-kV lines, a 500 MVA 345/138-kV
transformer and four 138-kV lines plus two
138/26.2 kV transformers

2013

2013

new generation

Provisional

19.6

Install two 345-kV line terminations at
Pleasant Prairie and loop Zion-Arcadian
345-kV line into Pleasant Prairie
Substation

2013

2013

new generation

Provisional

15.2

Construct an Oak Creek-Hale (Brookdale)
345-kV line installing 4 mi. new structures,
converting 16.2 mi. of non-operative 230
kV and 5 mi. 138 kV

2013

2013

new generation

Provisional

40.7

Construct Oak Creek-St Martins 138-kV
circuit #2 installing 16.6 mi. conductor on
existing towers

2013

2013

new generation

Provisional

10.7




Table PR-10
Transmission System Additions for 2013 (continued)

System additions

System need
year

Projected
in-service
year

Planning
zone

Need category

Planned,
Proposed
or
Provisional

Capital cost
estimate
(in millions)

Construct a Hale (Brookdale)-Granville
345-kV line converting/reconductoring 5.6
miles of 138 kV, rebuilding 7 miles of 138-
kV double-circuit tower line and
converting/reconductoring 3 miles of 138
kV on existing 345-kV structures

2013

2013

new generation

Provisional

41.9

Restring Bluemound-Butler 138-kV line
(KK5051) on new 345-kV structures
installed with Hale (Brookdale)-Granville
line

2013

2013

new generation

Provisional

0.7

String Butler-Tamarack (Carmen) 138-kV
line on new 345-kV structures installed
with Hale (Brookdale)-Granville line

2013

2013

new generation

Provisional

0.9

Replace CTs at Racine 345-kV Substation

2013

2013

new generation

Provisional

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-11
Transmission System Additions for 2014

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Increase McKenna 69-kV capacitor bank S -
from 6.3 to 10.8 MVAR 2014 2014 1 reliability Provisional 0.3
prate Metomen-Ripon 69-kVfine - scopel 2014 2014 1 reliability Provisional 2.2
Install a second 138/69-kV transformer at L ..
North Monroe 2014 2014 3 reliability Provisional 23
Construct West Middleton-Blount 138-kV —_ -
line 2014 2014 3 reliability Provisional 11
Construct West Middleton-North Madison | 54, 2014 3 reliability, access initiative Proposed 46.7
345-kV line
Install 1-16.32 MVAR capacitor bank at R ..
Burke 69 KV 2014 2014 3 reliability Provisional 0.1
Install a second Femrite 138/69-kV 2014 2014 3 reliability Provisional 2.4
transformer
Replace the Kilbourn 47 MVA 138/69-kV S -
transformer with a 100 MVA unit 2014 2014 3 reliability Provisional 0.2
Uprate Colley Road to Park Street Tap s -
69-kV line to 114 MVA 2014 2014 3 reliability Provisional 0.1
Replace the existing 46.7 MVA 138/69-kV
transformer at South Sheboygan Falls 2014 2014 4 reliability Provisional 1.3
with 100 MVA transformer
o E e WEEsE TEyED i 228 i 2014 2014 4 reliability Provisional 0.1

(300F)

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-12
Transmission System Additions for 2015

Projected Planned,
" System need| . . Plannin i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Replace 138/69-kV transformer at 2015 2015 1 reliability Provisional 14
automa
Construct Fitzgerald-Omro Industrial 69- —_ -
KV line 2015 2015 1 reliability Provisional 5.3
Install additional 13.6 MVAR capacitor A -
bank at Clear Lake 115 KV 2015 2015 1 reliability Provisional 0.5
Install 2-5.4 MVAR capacitor banks at P o
M-38 69 kV 2015 2015 2 reliability Provisional 0.3
replees o Colley el ISy 2015 2015 3 reliability Provisional 14
transformer
Install 28.8 MVAR capacitor bank at s ..
Butternut 138 KV 2015 2015 4 reliability Provisional 1
ﬁ)noenstruct a Northside-City Limits 138-kV 2015 2015 reliability Provisional 5
Reconductor Pulliam-Danz 69-kV line 2015 2015 reliability Provisional 2.2
R SO DRI Oy STRE B 2015 2015 4 reliability Provisional 0.1
BT P AT (A 2015 2015 4 reliability Provisional 0.1
REIUTEHERMER NOWT SR EEFIEnEED 2015 2015 4 reliability, condition Provisional 13.3

69-kV line to 138 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-13
Transmission System Additions for Zone 1

Projected

clearances to 300F

System additions Systemneed) ;.\ corvice | Planning Need category Planned,
year year zone Proposed or
Provisional
Construct new Eagle River Muni distribution
Substation directly adjacent to the existing 2005 2005 1 T-D interconnection Planned
Cranberry 115-kV Substation
Install 2-8.16 MVAR capacitor banks at Council L
Creek 138 kV 2005 2006 1 reliability Planned
Reconductor Wien-McMillan 115-kV line N
(ATC,MEWD) 2006 2006 1 reliability Planned
achieve transfer capability associated
Reconductor Weston-Northpoint 115-kV line 2005 2006 1 with Arrowhead-Gardner Park, Planned
reliability, new generation
Construct new Gardner Park 345/115-kV service limitation, reliability, import
Substation 2006 2006 1 capability & Weston stability Planned
Replace 345/115-kV 200 MVA transformer at service limitation. reliability. import
Weston with two 500 MVA units at the Gardner 2005 2006 1 o ’ y, Imp Planned
; capability & Weston stability

Park Substation
Qonstruct Gardner Park-Stone Lake 345-kV 1997 2006 1 service Ilrp_ltat|on, reliability, _wpport Planned
line capability & Weston stability
Install 3-50 MVAR capacitor banks at Gardner achieve transfer capability associated
Park 115 kV 2006 2006 1 with Arrowhead-Gardner Park Planned
Install a 345/161-kV transformer at Stone Lake
(temporary installation for construction 2006 2006 1 reliability Planned
outages)
Upgrade Weston-Kelly 115-kV line conductor 2006 2006 1 new generation, reliability Planned



clunde
Line


Table PR-13
Transmission System Additions for Zone 1 (continued)

with Arrowhead-Gardner Park

System need Projected Planning Planned,
System additions ear in-service zone Need category Proposed or
y year Provisional
Increase size of existing Summit Lake 115-kV _
capacitor bank from 11.3 to 16.9 MVAR 2006 2006 L reliability Planned
iﬁrﬁfa?ﬂeeéﬁgﬁtmo”h Fond duLac 69-kViiine| 5554 2007 1 reliability Planned
{,r\‘;tjt'(')ﬁq ;61'§8Mk\\//AR capacitor banks at 2007 2007 1 reliability Proposed
Construct Venus-Metonga 115-kV line 2007 2007 1 T-D interconnection Planned
Rebuild Weston-Sherman St. and Sherman St-
Hilltop 115-kV lines as double-circuits with a 2007 2007 1 new generation, reliability Proposed
new Gardner Park-Hilltop 115-kV line
Construct Brandon-Fairwater 69-kV line 2007 2007 1 T-D interconnection Provisional
g;)résrszﬂcettznﬁzhk\égh-rllslflrig? SWRipon to the 2008 2008 1 T-D interconnection Provisional
Upgrade Kelly-Whitcomb 115-kV line conductor achieve transfer capability associated
clearances to 300F 2008 2008 1 with Arrowhead-Gardner Park Planned
Construct Stone Lake-Arrowhead 345-kV line 1997 2008 1 service I|m_|tat|on, reliability, _|r_nport Planned
capability & Weston stability

Install 2-75 MVAR capacitor banks at achieve transfer capability associated
Arrowhead 345 kV 2008 2008 1 with Arrowhead-Gardner Park Planned
Install 1-75 MVAR capacitor bank and 1-45 achieve transfer capability associated
MVAR inductor at Stone Lake 345 kV 2008 2008 1 with Arrowhead-Gardner Park Planned
Install 1-50 MVAR capacitor bank at Arpin 2008 2008 1 achieve transfer capability associated | 10y



clunde
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Table PR-13
Transmission System Additions for Zone 1 (continued)

Projected

System additions System need| ;.\ corvice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct the new permanent Stone Lake reliability, import capability & Weston
345/161-KV Substation 2008 2008 ! stability Planned
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR capacitor 2008 2008 1 Reliability Proposed
bank at Berlin 69 kV
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed
Reould/convert Gonover-Plains 69KV fine to 2008 2008 182 reliability, transfer capability Proposed
Construct 138-kV bus and install 138/115-kV
150 MVA and 138/69-kV 60 MVA transformers 2008 2008 1&2 reliability, transfer capability Proposed
at Conover
Construct 138-kV bus and install a 138/69-kV, S .
60 MVA transformer at Iron Grove 2008 2008 1&2 reliability, transfer capability Proposed
Construct 138-kV bus and install 138/69-kV, 60 i
MVA transformer at Aspen 2008 2008 1&2 reliability Proposed
Relocate Iron River Substation (Iron Grove) 2008 2008 1&2 reliability Proposed
Uprgte Rocky Run-Plover 115-kV line terminal 2009 2009 1 new generation Proposed
equipment
Construct Gardner Park-Central Wisconsin service limitation, reliability, import
345KV line 2009 2009 1 capability and Weston stability Planned
Construct new Central Wisconsin 345-kV service limitation, reliability, import
Substation 2009 2009 1 capability and Weston stability Planned
Uprgte Wautoma-Berlin 69-kV line terminal 2010 2010 1 reliability Provisional
equipment at Wautoma
Replace 138/69-kV transformer at Metomen 2010 2010 1 reliability Provisional



clunde
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Table PR-13
Transmission System Additions for Zone 1 (continued)

Projected

System additions System need| ;| o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct Monroe County-Council Creek 2010 2010 1 access initiative, reliability Provisional
161-kV line
Igrs;::i a 161/138-kV transformer at Council 2010 2010 1 access initiative, reliability Provisional
Uprate Council Creek-Petenwell 138-kV line 2010 2010 1 access initiative, reliability Provisional
Rebuﬂd/reconductor Petenwell-Saratoga 2010 2010 1 access initiative, reliability Provisional
138-kV line
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR capacitor 2011 2011 1 reliability Provisional
bank at Ripon 69 kV
Uprate Gardner Park-Black Brook 115-kV line - N .
scope TBD 2012 2012 1 reliability Provisional
Lr{/stall a 12.2 MVAR capacitor bank at Hilltop 69 2012 2012 y reliability Provisional
Uprate Port Edwards-Saratoga 138-kV line - 2013 2013 y reliability Provisional
Scope TBD
Increase McKenna 69-kV capacitor bank from I -
6.3 to 10.8 MVAR 2014 2014 1 reliability Provisional
Uprate Metomen-Ripon 69-kV line - scope TBD 2014 2014 1 reliability Provisional
Replace 138/69-kV transformer at Wautoma 2015 2015 1 reliability Provisional
Construct Fitzgerald-Omro Industrial 69-kV line 2015 2015 1 reliability Provisional
Install additional 13.6 MVAR capacitor bank at 2015 2015 y reliability Provisional

Clear Lake 115 kV




Table PR-14
Transmission System Additions for Zone 2

Projected

System additions System need| ;. oo rvice | Planning Need category Planned,
year year zone Proposed or
Provisional

I(sn;f\y 1-5.4 MVAR capacitor bank at Munising 2006 2006 5 reliability Proposed
Lr:/stall 1-5.4 MVAR capacitor bank at Sawyer 69 2006 2006 2 reliability Proposed
Construct Hiawatha-Engadine 69-kV line 2003 2006 2 reliability Planned
Rebuild and convert one Hiawatha-Indian Lake
69-kV circuit to double-circuit 138-kV standards, 2004 2006 2 reliability, service limitation Planned
string two circuits initially and operate one at 69
kV
gngstka\y 2-8.16 MVAR capacitor banks at Lincoln 2006 2006 2 reliability Proposed
Rebuild from Nordic to Randville Substation (5
miles) of single circuit 69-kV line to double- 2005 2006 2 reliability, condition Planned
circuit 69 kV
E{neebund Stiles-Amberg double-circuit 138-kV 1996 2006 2&4 reliability, service limitation, condition Planned
Construct Mackinac 138-kV Substation (new 2005 2007 2 reliability, service limitation Proposed
Straits Substation)
Relocate Cedar Substation (North Lake) 2005 2007 2 reliability, condition Proposed
Relocate Brule Substation (Aspen) 2007 2007 2 reliability, condition Proposed
Install 2-8.16 MVAR capacitor banks at L
Ontonagon 138 kV 2007 2007 2 reliability Proposed
;f)bu”d Atlantic-Osceola 69-kV line (Laurium 2006 2008 2 reliability, condition Planned
Increase ground clearance of Atlantic-Osceola
(Laurium #2) 69-kV line from 120 to 167 2008 2008 2 reliability Proposed
degrees F
Install second 345/138-kV transformer at Plains 2008 2008 2 reliability Provisional




Table PR-14
Transmission System Additions for Zone 2 (continued)

Projected

System additions System need| ;o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional
Lr{/stall 1-5.4 MVAR capacitor bank at L’Anse 69 2008 2008 > reliability Provisional
LQ/Sta” 2-8.16 MVAR capacitor banks at M38 69 2008 2008 2 reliability Proposed
:sngsf\l/l 2-5.4 MVAR capacitor banks at Osceola 2008 2008 2 reliability Proposed
Uprate Atlantic 138/69-kV transformer 2008 2008 2 reliability Proposed
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed
Rebulldiconvert Conover-Plains 69KV line to 2008 2008 182 reliability, transfer capability Proposed
Construct 138-kV bus and install 138/115-kV 150
MVA and 138/69-kV 60 MVA transformers at 2008 2008 1&2 reliability, transfer capability Proposed
Conover
Construct 138-kV bus and install a 138/69-kV, 60 _ .
MVA transformer at Iron Grove 2008 2008 1&2 reliability, transfer capability Proposed
Construct 138-kV bus and install a 138/69-kV, 60 o
MVA transformer at Aspen 2008 2008 1&2 reliability Proposed
Relocate Iron River Substation (Iron Grove) 2008 2008 1&2 reliability Proposed
Relocate 69-kV Rexton tap to 69-kV Hiawatha- 2009 2009 2 condition Provisional
Pine River line (6909)
Relocate 69-kV Trout Lake tap to 69-kV . .
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional
Construct Mackinac 138-kV Substation additions| —,;q 2009 2 reliability, service limitation Provisional
(portions may be earlier for maintenance issues)
ngiv Hiawatha-Pine River-Mackinac 69 kV to 2009 2009 2 reliability, condition Provisional
Construct 138-kV bus and install one 138/69-kV, 2009 2009 > reliability Provisional

50 MVA transformer at Pine River




Table PR-14
Transmission System Additions for Zone 2 (continued)

Projected

System additions Systemneed| ;.\ (orvice |Planning Need category Planned,
year year zone Proposed or
Provisional
Convert rebuilt Hiawatha-Indian Lake circuit L T
(operated at 69 kV) to 138 kV 2009 2009 2 reliability, service limitation Planned
Constru.ct 138-kV ring bus at Hiawatha 2009 2009 2 reliability, service limitation Planned
Substation
Install 138-kV substation modifications at Indian 2009 2009 > reliability. service limitation Planned
Lake Substation Y
Install 1-5.4 MVAR capacitor bank at MTU or L
Henry Street 69 kV 2009 2009 2 reliability Proposed
Install 1-5.4 MVAR capacitor bank at Roberts 69 2009 2009 2 reliability Proposed
kV
Uprate M38 138/69-kV transformer 2012 2012 2 reliability Provisional
Rebuild Blaney Park-Munising 69 kV to 138 kV 2012 2012 2 reliability, condition Provisional
Rebuild/conve_rt Chalk Hills-Chandler 69 kV to 2013 2013 284 reliability Provisional
138 kV operation
Install 2-5.4 MVAR capacitor banks at M-38 2015 2015 2 reliability Provisional

69 kV




Transmission System Additions for Zone 3

Table PR-15

Projected

System additions System need| ;o rvice |Planning Need category Planned,
year year zone Proposed or
Provisional

Uprate North Lake Geneva to Lake Geneva N
69-KV line to 72 MVA 2004 2005 3 reliability Proposed
ap\)/rzte Brick Church to Walworth 69-kV line to 48 2004 2005 3 reliability Proposed
Uprate Brick Church to Katzenberg 69-kV line to 2004 2005 3 reliability Proposed
93 MVA
Uprate Sun Prairie to Gaston Road 69-kV line to 2004 2005 3 reliability Proposed
48 MVA
ap\)/rzte Colorado to Sun Prairie 69-kV line to 72 2004 2005 3 reliability Proposed
Uprate Dane to Waunakee and Waunakee to R
Huiskamp 69-KV lines 2004 2005 3 reliability Proposed
Reconnect the 138/69-kV transformers at
Kilbourn on separate breakers to operate 2006 2006 3 reliability Provisional
individually
Construct Butler Ridge 138-kV Substation 2006 2006 3 new generation Planned
Install 36 MVAR capacitor bank at Hartford N
138-KV Substation 2006 2006 3 reliability Planned
Uprate Colley Road 138/69-kV transformer 2006 2006 3 reliability Proposed
Uprate North Monroe 138/69-kV transformer 2006 2006 3 reliability Proposed
Uprate Paddock-Shaw 69-kV line 2006 2006 3 reliability Proposed
Uprate Brodhead-South Monroe 69-kV line 2006 2006 3 reliability Provisional
Uprate McCue 138/69-kV transformer 2006 2006 3 reliability Proposed
Construct new 69-kV line from Co'“”.'b'a toRioto 2004 2006 3 T-D interconnection, reliability Planned
feed the proposed Wyocena Substation
Rebuild Turtle-Bristol 69-kV line to 138 kV and 2004 2006 3 condition, reliability, new generation Planned

operate at 69 kV




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;.\ Jorvice |Planning Need category Planned,
year year zone Proposed or
Provisional

Build new breaker and a half 345/138-kV
subs_tatlon on S't? adjacent to eX'St"f'g.North 2006 2006 3 reliability, new generation Planned
Madison Substation and replace existing
transformers with two new 500 MVA units
Reconfigure 345-kV bus at Columbia 2006 2006 3 reliability, new generation Planned
gfg\lﬁ/rt Columbia-North Madison 138-kV line to 2005 2006 3 reliability, new generation Planned
Construct new line from West Darien to . :
Southwest Delavan at 138 kV, operate at 69 kV 2006 2006 3 T-D interconnection Planned
Uprate McCue-Janesville 69-kV line 2007 2007 3 reliability Proposed
Rebuild the Verona to Oregon 69-kV line Y119 2006 2007 3 reliability Proposed
Uprate Rockdale to Jefferson 138-kV line 2007 2007 3 reliability, service limitation Planned
Uprate Rockdale to Boxelder 138-kV line 2007 2007 3 reliability, service limitation Planned
Uprate Boxelder to Stonybrook 138-kV line 2007 2007 3 reliability, service limitation Planned
Construqt a Jefferson-Lake Mills-Stony Brook 2006 2007 3 reliability, T-D interconnection Proposed
138-kV line
t%orglserli\}/(egonsa-McFarIand-Femnte 69-kV line 2007 2007 3 reliability, new generation Proposed
Construct Sprecher-Femrite 138-kV line 2007 2007 3 reliability, new generation Proposed
Install 138/69-kV transformer at Femrite 2007 2007 3 reliability, new generation Proposed
Install 138/69-kV transformer at Reiner 2007 2007 3 reliability, new generation Proposed
Convert Sycamore-Reiner-Sprecher from 69 kV 2007 2007 3 reliability Proposed
to 138 kV
Install/lupgrade capacitor bank at South Monroe N
69 kV to 32 MVAR 2007 2007 3 reliability Proposed
Construct new line from Southwest Delavan to . :
Delavan or Bristol at 138 kV, operate at 69 kV 2007 2007 3 T-D interconnection Proposed
Construct a Rubicon-Hustisford 138-kV line 2008 2008 3 reliability Proposed
Rebuild Hustisford-Horicon 69 kV to 138 kV 2008 2008 3 reliability Proposed




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;. (o vice |Planning Need category Planned,
year year zone Proposed or
Provisional

Construct 138/69-kV substation at a site near "
Horicon and install a 138/69-kV transformer 2008 2008 3 reliability Proposed
Convert Rock River to Bristol to Elkhorn 138 kV I
operation; rebuild Bristol with a new 138-kV bus 2008 2008 3 reliability Proposed
Construct a new 138-kV line from North Madison 2005 2008 3 reliability Proposed
to Waunakee
Construct a new 138/69-kV substation near
Waunakee and install a 100 MVA 138/69-kV 2005 2008 3 reliability Proposed
transformer
Install 1-8.16 MVAR capacitor bank at Richland
Center 69 kV and upgrade existing 5.4 MVAR 2008 2008 3 reliability Provisional
bank with an 8.16 MVAR bank
Install 4-25 MVAR capacitor banks at Portage 2009 2009 3 reliability Provisional
138 kV
Construct new 138-kV bus and install a 138/69- —_ -
kV 100 MVA transformer at South Lake Geneva 2009 2009 3 reliability Provisional
Construct new.138—.kV line from South Lake 2009 2009 3 reliability, T-D interconnection Provisional
Geneva to White River
Construct new 138-kV bus and 138/69-kV 100 I
MVA transformer at Montrose Substation 2009 2009 3 reliability Proposed
Construct new Montrose-Sun Valley-Oak Ridge o
138-kV line 2009 2009 3 reliability Proposed
Uprate Colley Road to Brick Church 69-kV line to 2008 2009 3 reliability Proposed
72 MVA
Install a second 138/69-kV transformer at Hillman 2009 2009 3 reliability Proposed
Install a 69-kV 16.32 MVAR capacitor bank at 2009 2009 3 reliability Provisional

Kilbourn Substation



clunde
Line


Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct Rockdale-Concord 345-kV line in
parallel with existing 138 kV on existing double- 2007 2009 3&5 reliability, service limitation Proposed
width right-of-way
Construct a 345-kV bus and install a 345/138-kV, N
500 MVA transformer at Concord 2007 2009 3&5 reliability Proposed
Install a 69-kV bus and 138/69-kV 100 MVA I -
transformer at Northwest Beloit 2010 2010 3 reliability Provisional
Reroute Paddock to Shirland Avenue 69-kV line . .
into and out of Northwest Beloit 2010 2010 3 reliability Provisional
Iéoaosp the Femrite to Royster 69-kV line into AGA 2010 2010 3 reliability Provisional
Convert Hillman to Eden 69-kV line to 138 kV 2010 2010 3 reliability Proposed
Install 1-8.16 MVAR capacitor bank at Boscobel
69 kV and upgrade existing 5.4 MVAR bank with 2010 2010 3 reliability Provisional
an 8.16 MVAR bank
Rebuild Brodhead to South Monroe 69-kV line I -
using 477 ACSR 2010 2010 3 reliability Provisional
Convert Waunakee-Blount 69-kV line to 138 kV 2010 2010 3 reliability Proposed
Uprate Darlington-Rock Branch 69-kV line 2010 2010 3 reliability Provisional
Uprate existing 18 MVAR capacitor bank at Spring " ..
Green 138 kV with a 50 MVAR bank 2010 2010 3 reliability Provisional
Convert Bark River-Mill Road 138-kVfine to 345 2009 2010 385 reliability, new generation Proposed
Construct a Concord-Bark River 345-kV line 2009 2010 3&5 reliability, new generation Proposed
Construct a 345-kV bus and install a 345/138-kV, _ :
500 MVA transformer at Bark River 2009 2010 3&5 reliability, new generation Proposed
Uprate Yahara-Token Creek 69-kV line 2011 2011 3 reliability Provisional
Construct Evansville-Brooklyn 69-kV line 2011 2011 3 reliability Provisional




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct 345-kV line from Rockdale to West 2011 2011 3 reliabilit Proposed
Middleton y P
Construct a 345-kV bus and install a 345/138-kV R
500 MVA transformer at West Middleton 2011 2011 3 reliability Proposed
Install a 138/69-kV transformer and 69-kV bus at o -
Yahara River Substation 2011 2011 3 reliability Provisional
Loop the Deforest to Token Creek 69-kV line into —_ -
ihe Yahara River Substation 2011 2011 3 reliability Provisional
Constuct a Lake Delton-Birchwood 138-kV line 2011 2011 3 reliability Provisional
Install a second 138/69-kV transformer at 2011 2011 3 reliabilit Provisional
Janesville Substation y
Uprate Sun Prairie-Bird Street 69-kV line 2012 2012 3 reliability Proposed
Uprate North Monroe-ldle Hour 69-kV line 2012 2012 3 reliability Provisional
Install 138/69-kV transformer at Bass Creek 2012 2012 3 reliability Provisional
Rebuild and convert West Middleton-Spring Green I -
69-KV line to 138 KV 2012 2012 3 reliability Provisional
Construct West Middleton-Stagecoach double- —_ -
circuit 138/69-KV line 2012 2012 3 reliability Provisional
Construct 69-kV line Eden through Muscoda to 2012 2012 3 reliabilit Provisional
Richland Center y
Move Lone Rock 69-kV phase shifter to Richland 2012 2012 3 reliabilit Provisional
Center Yy
Salem-Spring Green-West Middleton 345-kV
proxy for Large Access Project, includes rebuild o .
Nelson Dewey-Spring Green-West Middleton 2013 2013 3 access initiative Provisional
138/69 kV to double-circuit 345/138 kV
Expand 345 kV to 6 positions at Paddock 2013 2013 3 access initiative Provisional
Expand 138 kV to 7 positions at Paddock 2013 2013 3 access initiative Provisional




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;o 1vice | Planning Need category Planned,
year year Zone Proposed or
Provisional

Install second 345/138-kV transformer at Paddock D .
(500 MVA normal/625 MVA emergency) 2013 2013 3 access initiative Provisional
Rebuild Paddock-Town Line Road 138 kV to
double-circuit 1600 Amps minimum summer 2013 2013 3 access initiative Provisional
emergency each
Reconductor Town Line Road-Russell 138 kV to 2013 2013 3 access initiative Provisional
1600 Amps minimum summer emergency
Construct new 69-kV line from South Lake . . -
Geneva to Lake Shore Substation 2013 2013 3 T-D interconnection Provisional
Qonveﬂ South Lake Geneva to Twin Lakes 69-kV 2013 2013 3 reliability Provisional
line to 138 kV
Cor)struct new 138-kV line from Twin Lakes to 2013 2013 3 reliability Provisional
Spring Valley
Construct a Horicon-East Beaver Dam 138-kV line 2013 2013 3 reliability Provisional
Install a second 138/69-kV transformer at North 2014 2014 3 reliability Provisional
Monroe
Construct West Middleton-Blount 138-kV line 2014 2014 3 reliability Provisional
Enoenstruct West Middleton-North Madison 345-kV 2014 2014 3 reliability, access initiative Proposed
gngsf\y 1-16.32 MVAR capacitor bank at Burke 2014 2014 3 reliability Provisional
Install a second Femrite 138/69-kV transformer 2014 2014 3 reliability Provisional
Replace the Kilbourn 47 MVA 138/69-kV " -
transformer with a 100 MVA unit 2014 2014 3 reliability Provisional
Uprate Colley Road to Park Street Tap 69-kV line o -
to 114 MVA 2014 2014 3 reliability Provisional
Replace the Colley Road 138/69-kV transformer 2015 2015 3 reliability Provisional




Table PR-16
Transmission System Additions for Zone 4

Projected

System additions System need| ;, cervice | P1anning Need category Planned,
year year zone Proposed or
Provisional
Uprate the North Appleton-Rocky Run 345-kV line 2005 2005 4 reliability Planned
Construct a 138-kV substation at a new Forward
Energy Center; loop existing Butternut-South Fond 2005 2005 4 new generation Planned
du Lac line into Forward Energy Center
Install a 138-kV series reactor at Highway V 2005 2006 4 reliability, service limitation, T-D Planned
interconnection

Upgrade 48 MVA RTU and CT at Mullet River I
138/69 kV 2006 2006 4 reliability Proposed
Construct a 345-kV substation at new Cypress;
loop existing Forest Junction-Arcadian line into 2006 2006 4 new generation Planned
new Cypress
Construct a 345/138-kV switchyard at a new
Werner West Substation; install a 345/138-kV
transformer. Loop existing Rocky Run to North 2004 2006 4 reliability, service limitation Planned
Appleton 345-kV and existing Werner to White
Lake 138-kV lines into Werner West
Construct a Martin Road-South Fond du . .
Lac/Ohmstead 138-kV line 2006 2006 4 T-D interconnection Planned
Qonstruct No.rth Appleton 345-kV double breaker 2006 2006 4 operations, maintenance and stability Planned
ring bus configuration
Rebuild Stiles-Amberg double-circuit 138-kV line 1996 2006 2&4 reliability, service limitation, condition Planned
Strlng_ a new Ellinwood-Sunset Point 138-kV line 2007 2007 4 reliability Provisional
on existing structures
I(sn;’f\y 2-16.3 MVAR capacitor bank at Canal 2007 2007 4 reliability Planned
Replace the 1200 A breaker at Edgewater T22 2007 2007 4 reliability Proposed

345/138 kV




Table PR-16
Transmission System Additions for Zone 4 (continued)

Projected

System additions System need| ; corvice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct double-circuit 138-kV line from Forest
Junction/Howards Grove/Charter Steel to 2007 2007 4 T-D interconnection Proposed
Plymouth #4
Uprate l\_lorth Appleton-Lawn Road-White Clay 2007 2007 4 reliability Planned
138-kV line
Construct 138-kV line from Canal to Dunn Road 2008 2008 4 reliability Proposed
:_\Ts;adll 60 MVA 138/69-kV transformer at Dunn 2008 2008 4 reliability Proposed
Rebuild/Convert Pulliam-New Suamico 69-kV 2008 2008 4 reliapility, conditipn, T-D Provisional
line to 138 kV interconnection
Uprate North Appleton-Mason Street 138-kV line 2008 2008 4 reliability, service limitation Proposed
Uprate North Appleton-Lost Dauphin 138-kV line 2008 2008 4 reliability, service limitation Proposed
Expand the Menominee 69-kV Substation and
install 138-kV terminals. Loop the West N -
Marinette-Bay De Noc 138-kV line into the 2008 2008 4 reliability Provisional
substation
Install 1.38/69-kV trarlsformer at the expanded 2008 2008 4 reliability Provisional
Menominee Substation
:ﬁ]eebund Crivitz-High Falls 69-kV double-circuit 2008 2008 4 reliability Provisional
Rebuild 2.37 miles of 69 kV from Sunset Point to N
Pearl Ave with 477 ACSR 2009 2009 4 reliability Proposed
String a new 138-kV line from Clintonville-Werner
West primarily on Morgan-Werner West 345-kV 2004 2009 4 reliability, service limitation Planned
line structures
Construct Morgan-Werner West 345-kV line 2004 2009 4 reliability, service limitation Planned
Retap 48 MVA CT at South Sheboygan Falls 2010 2010 4 reliability Proposed

138/69-kV transformer




Table PR-16
Transmission System Additions for Zone 4 (continued)

Projected

System additions System need | .\ corvice | Planning Need category Planned,
year year zone Proposed or
Provisional

Rebuild/convert New Holstein-St Nazianz-
Custer-Lakefront 69-kV line to 138 kV (1225 2010 2010 4 access initiative Provisional
Amps minimum)
Rebuild Tecumseh Road-New Holstein to
double-circuit 138/69 kV, where 69 kV will serve 2010 2010 4 access initiative Provisional
Gravesville via New Holstein
Install 47 MVA 138/69-kV transformer at Custer 2010 2010 4 access initiative Provisional
Install 100 MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional
Lakefront
ConstrL_Jct a second Dunn Road-Egg Harbor 2010 2010 4 reliability Proposed
69-kV line
Uprate Northgate-20th Street 138-kV line 2011 2011 4 reliability Provisional
Replace the 400 amp metering CT at North —_ -
Mullet River 69 kV 2011 2011 4 reliability Provisional
Retap 400A primary CT at Edgewater to 600A 2012 2012 4 reliability Provisional
gge'f('\?ce 300 A metering CT at Edgewater 2013 2013 4 reliability Proposed
Rebuild/conve_rt Chalk Hills-Chandler 69 kV to 2013 2013 284 reliability Provisional
138 kV operation
Replace 300 A metering CT at Riverside 69 kV 2013 2013 4 reliability Proposed
Replace the 300A current transformer at S .
Sheboygan Falls 69 KV 2013 2013 4 reliability Provisional
Replace the existing 46.7 MVA 138/69-kV
transformer at South Sheboygan Falls with 100 2014 2014 4 reliability Provisional
MVA transformer
Uprate the Melissa-Tayco to 229 MVA (300F) 2014 2014 4 reliability Provisional
I1n3s8taiiIV28.8 MVAR capacitor bank at Butternut 2015 2015 4 reliability Provisional
Construct a Northside-City Limits 138-kV line 2015 2015 4 reliability Provisional




Table PR-16
Transmission System Additions for Zone 4 (continued)

. System need _Project_ed Plannin
System additions y in-service 9 Need category Planned,
year year zone Proposed or
Provisional
Reconductor Pulliam-Danz 69-kV line 2015 2015 4 reliability Provisional
Reconductor Danz-Henry Street 69-kV line 2015 2015 4 reliability Provisional
Reconductor Pulliam-Van Buren 69-kV line 2015 2015 4 reliability Provisional
DUl onvert New Suamico-Floneer 69-kV 2015 2015 4 reliability, condition Provisional
ine to 138 kV




Table PR-17
Transmission System Additions for Zone 5

System need Projected Planning PI d
System additions in-service Need category anned,
year year Zzonée Proposed or
Provisional

I1n3s8talllv2-27 MVAR capacitor banks at Moorland 2004 2005 5 reliability Planned
I1n33§a|llv2-27 MVAR capacitor banks at Burlington 2005 2006 5 reliability Proposed
Install series reactor at Cornell 2007 2007 5 reliability Proposed
Construct a 345-kV bus at Bain 2005 2007 5 reliability Provisional
Install 200 MVAR capacitor bank at Bluemound 2007 2007 5 reliability Provisional
Construct a new Mill Road Substation at
intersection of Granville-Arcadian 345-kV,
Forest Junction-Arcadian 345-kV, Sussex- _
Tamarack 138-kV and Sussex-Germantown 2007 2008 5 reliability Proposed
138-kV lines; install a 345/138-kV, 500 MVA
transformer
IFi{neeconduc’(or Pleasant Valley-Saukville 138-kV 2008 2008 5 new generation Proposed
kR\t/a(I:i?]r;ductor Pleasant Valley-St. Lawrence 138- 2008 2008 5 new generation Proposed
Reconductor Cornell-Range Line 138-kV line 2008 2008 5 new generation Proposed
Reconductor Oak Creek-Ramsey 138-kV line 2009 2009 5 new generation Proposed
Reconductor Oak Creek-Allerton 138-kV line 2009 2009 5 new generation Proposed
gfgéice relaying on 230-kV circuits at Oak 2009 2009 5 new generation Proposed
Replace two 345-kV circuit breakers at Pleasant
Prairie on the Racine and Zion lines with IPO 2009 2009 5 new generation Proposed
breakers and upgrade relaying
Expand Oak Creek 345-kV switchyard to 2009 2009 5 new generation Proposed
interconnect one new generator




Table PR-17
Transmission System Additions for Zone 5 (continued)

Projected

500 MVA 345/138-kV transformer and 4-138-kV
lines plus two 138/26.2 kV transformers

System additions System need | ;. corvice | Planning Need category Planned,
year year Zzonée Proposed or
Provisional

Loop Ramsey5-Harbor 138-kV line into Norwich
and Kansas to form a new line from Ramsey- 2009 2009 5 new generation Provisional
Norwich and Harbor-Kansas 138-kV lines
Construct Rockdale-Concord 345-kV line in
parallel with existing 138 kV on existing double- 2009 2009 3&5 reliability, service limitation Proposed
width right-of-way
Construct a 345-kV bus and install a 345/138- "
kV, 500 MVA transformer at Concord 2009 2009 3&5 reliability Proposed
Uprate Kansas-Ramsey6 138-kV line 2010 2010 5 new generation Proposed
Install second 500 MVA 345/138-kV transformer 2010 2010 5 new generation Proposed
at Oak Creek
!Expand 345-kV switchyard at Oak Creek to 2010 2010 5 new generation Proposed
interconnect one new generator
Uprate Oak Creek-Root River 138-kV line 2010 2010 5 new generation Proposed
Uprate Oak Creek-Nicholson 138-kV line 2010 2010 5 new generation Proposed
E\(/)nvert Bark River-Mill Road 138-kV line to 345 2010 2010 3&5 reliability, new generation Proposed
Construct a Concord-Bark River 345-kV line 2010 2010 3&5 reliability, new generation Proposed
Construct a 345-kV bus and install a 345/138- _ .
KV. 500 MVA transformer at Bark River 2010 2010 3&5 reliability, new generation Proposed
Expand Oak Creek 345-kV switchyard to
interconnect three new generators plus one new . .
345KV line and 138-KV switchyard to 2013 2013 5 new generation Provisional
accommodate new St. Martins line
Construct a 345/138-kV switchyard at Hale
(Brookdale) to accommodate two 345-kV lines, a 2013 2013 5 new generation Provisional




Table PR-17
Transmission System Additions for Zone 5 (continued)

Projected

System additions System need | ;. corvice | Planning Need category Planned,
year year Zzonée Proposed or
Provisional

Install two 345-kV line terminations at Pleasant
Prairie and loop Zion-Arcadian 345-kV line into 2013 2013 5 new generation Provisional
Pleasant Prairie Substation
Construct an Oak Creek-Hale (Brookdale) 345-kV
line installing 4 mi. new structures, converting 2013 2013 5 new generation Provisional
16.2 mi. of non-operative 230 kV and 5 mi. 138 kV
Qonstruct Oak Qreek-St. Martins 1.33-kV circuit #2 2013 2013 5 new generation Provisional
installing 16.6 mi. conductor on existing towers
Construct a Hale (Brookdale)-Granville 345-kV
line converting/reconductoring 5.6 mi. 138 kV,
rebuilding 7 mi. 138-kV double-circuit tower line 2013 2013 5 new generation Provisional
and converting/reconductoring 3 mi. 138 kV on
existing 345-kV structures
Restring Bluemound-Butler 138-kV line (KK5051)
on new 345-kV structures installed with Hale 2013 2013 5 new generation Provisional
(Brookdale)-Granville line
String Butler-Tamarack (Carmen) 138-kV line on
new 345-kV structures installed with Hale 2013 2013 5 new generation Provisional
(Brookdale)-Granwville line
Replace CTs at Racine 345-kV Substation 2013 2013 5 new generation Provisional




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way

Approx. line mileage Projected
Identified need Potential solutions Total New ROW | System | in-service .
need year year |Planning zone
Reduce service limitations, relieve
.overload_s or low voltages under_. Construct Gardner Pgrk—Stone Lake 140 73.4 1997 2006 1
contingency, improve transfer capability & 345-kV line
Weston stability
Relieve overloads or low voltages under Rebuild from Nordic to Randville
continaency. replace agin %cilities Substation (5 miles) of single circuit 5 1 2005 2006 2
gency, replace aging 69-kV line to double-circuit 69 KV
T-D interconnection request, relieve Construct new 69-kV line from
overloads or low voltages under Columbia to Rio to feed the proposed 8.16 8.16 2004 2006 3
contingency Wyocena Substation
Construct new line from West Darien
T-D interconnection request to Southwest Delavan at 138 kV, 3 3 2006 2006 3
operate at 69 kV
T-D interconnection request Construct Venulfr;';"em”ga TS-kV 1 405 115 2007 2007 1
T-D interconnection request Construct Brandlti)nne-Falrwater 69-kv 4 4 2007 2007 1
Relieve overloads or low voltages under Construct a Jefferson-Lake Mills-
contingency, T-D interconnection request Stony Brook 138-kV line 12 12 2006 2007 3
Re_lleve overloads or low voltages undgr Construct Sprecher-Femnte 138-kV > 2 2007 2007 3
contingency, accommodate new generation line
Construct new line from Southwest
T-D interconnection request Delavan to Delavan or Bristol at 3.5 3.5 2007 2007 3
138 kV, operate at 69 kV
Construct double-circuit 138-kV line
T-D interconnection request from Forest Junction/Howards 1.25 1.25 2007 2007 4

Grove/Charter Steel to Plymouth #4




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way (continued)

Approx. line mileage Projected
Identified need Potential solutions System | in-service
Total New ROW y
ota ew RO need year year |Planning zone
Construct a 69-kV line from
T-D interconnection request Southwest Ripon to the Ripon- 1.5 1.5 2008 2008 1
Metomen 69-kV line
Reduce service limitations, relieve
.overload_s or low voltages under_ _ Construct Stone Lake—Arrowhead 70 36.6 1997 2008 1
contingency, improve transfer capability & 345-kV line
Weston stability
Relieve overloads or low voltages under Construct a Rubicon-Hustisford 5 5 2008 2008 3
contingency 138-kV line
Relieve overloads or low voltages under Construct a new 138-kV line from 5 5 2005 2008 3
contingency North Madison to Waunakee
Relieve overloads or low voltages under |Construct Cranberry-Conover 115-kV 14 14 2008 2008 1892
contingency, transfer capability line
Relieve overloads or low voltages under Construct new 138-kV line from 3 3 2009 2009 3
contingency, T-D interconnection request | South Lake Geneva to White River
Relieve overloads or low voltages under |Construct new Montrose-Sun Valley-
contingency Oak Ridge 138-kV line 9 3 2009 2009 3
String a new 138-kV line from
Relieve overloads or low voltages under |Clintonville-Werner West primarily on 16 2 2004 2009 4
contingency, reduce service limitations Morgan-Werner West 345-kV line
structures
Relieve overloads or low voltages under Construct Morgan-Werner West 47 47 2004 2009 4
contingency, reduce service limitations 345-kV line
Relieve overloads or low voltages under Reroute Paddock to Shirland Avenue
: 9 69-kV line into and out of Northwest 1 0.5 2010 2010 3
contingency Beloit
Relieve overloads or low voltages under | Loop the Femrite to Royster 69-kV 03 0.3 2010 2010 3

contingency

line into AGA Gas




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way (continued)

Approx. line mileage Projected
Identified need Potential solutions Total New ROW | System | in-service .
need year year |Planning zone
Relieve overloads or low voltages under | Construct a second Dun_n Road-Egg 12.66 12.66 2010 2010 4
contingency Harbor 69-kV line
Re_lleve overloads or low voltages undgr Construct a Conco_rd—Bark River 19 10 2009 2010 385
contingency, accommodate new generation 345-kV line
Relieve overloads or low voltages under |Construct Evansyille-BrookIyn 69-kV 8 8 2011 2011 3
contingency line
Relieve overloads or low voltages under |Construct 345-kV Ilpe from Rockdale 35 35 2011 2011 3
contingency to West Middleton
Relieve overloads or low voltages under Loop the Deforest to Token Creek
: 69-kV line into the Yahara River 1 1 2011 2011 3
contingency .
Substation
Relieve overloads or low voltages under | Constuct a Lake DeI_ton-B|rchwood 5 5 2011 2011 3
contingency 138-kV line
Relieve overloads or low voltages under | Construct 69-kV I_|ne Eden through 35 35 2012 2012 3
contingency Muscoda to Richland Center
Salem-Spring Green-West Middleton
345-kV proxy for Large Access
ey Project, includes rebuild Nelson
Access initiative Dewey-Spring Green-West Middleton 114 114 2013 2013 3
138/69 kV to double-circuit
345/138 kV
Relieve overloads or low voltages under |Rebuild/convert Chalk Hills-Chandler
contingency 69 kV to 138 kV operation 54 14 2013 2013 284
Construct new 69-kV line from South
T-D interconnection request Lake Geneva to Lake Shore 3.2 3.2 2013 2013 3
Substation
Relieve overloads or low voltages under |Construct new 138—I_(V line from Twin 9 9 2013 2013 3
contingency Lakes to Spring Valley
Relieve overloads or low voltages under Construct a Horicon-East Beaver 9 9 2013 2013 3

contingency

Dam 138-kV line




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way (continued)
Approx. line mileage Projected
Identified need Potential solutions Total New ROW | System | in-service .
need year year Planning zone
Construct an Oak Creek-Hale
(Brookdale) 345-kV line installing 4
Accommodate new generation mi. new structures, converting 16.2 25.2 4 2010 2013 5
mi. of non-operative 230 kV and 5 mi.
138 kV

Relieve oyerloads or low vplta_\ggs under Construct West M|ddlet_on-North 20 20 2014 2014 3

contingency, access initiative Madison 345-kV line
Relieve overloads or low voltages under | Construct Fltzgerald_—Omro Industrial 7 7 2015 2015 1

contingency 69-kV line




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System | in-service
or uprated lines need year year Planning zone
Relieve overloads or low voltages under Reconductor Wien-McMillan 115-kV
contingency line (ATC, MEWD) 20 2006 2006 1
Achieve transfer capability associated with
Arrowhead-Gardner Park, relieve overloads Reconductor Weston-Northpoint 24 2005 2006 1
or low voltages under contingency, 115-kV line
accommodate new generation
Relieve overloads or low voltages under Construct Hiawatha-Engadine 02 2003 2006 2
contingency 69-kV line '
Rebuild and convert one Hiawatha-
Relieve overloads or low voltages under Indian Lake 69-kV circuit to double-
: 9= circuit 138-kV standards, string two 40 2004 2006 2
contingency, reduce service limitations TR
circuits initially and operate one at
69 kV
Replace aging facilities, relieve overloads or| . . .
) Rebuild Turtle-Bristol 69-kV line to
low voltages under contlngepcy, 138 kV and operate at 69 kV 29 2004 2006 3
accommodate new generation
Relieve overloads or low voltages under Convert Columbia-North Madison
contingency, accommodate new generation 138-kV line to 345 kV 1741 2005 2006 3
. . Construct a Martin Road-South Fond
T-D interconnection request du Lac/Ohmstead 138-kV line 0.5 2006 2006 4
Relieve overloads or low voltages under . . -
contingency, reduce service limitations, Rebuild Stiles-Amberg double-circuit 45 1996 2006 284

replace aging facilities

138-kV line




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System | in-service
or uprated lines need year year Planning zone
Accommodate new generation, relieve Rebuild Weston-Sherman St. and
’ Sherman St-Hilltop 115-kV lines as
overloads or low voltages under Co 9.5 2007 2007 1
contingenc double-circuits with a new Gardner
gency Park-Hilltop 115-kV line
Relieve overloads or low voltages under | Rebuild the Verona to Oregon 69-kV 11 2006 2007 3
contingency line Y119
Relieve overloads or low voltages under | Convert Kegonsa-McFarland-Femrite 59 2007 2007 3
contingency, accommodate new generation 69-kV line to 138 kV ’
Relieve overloads or low voltages under Convert Sycamore-Reiner-Sprecher
contingency from 69 kV to 138 kV 6.5 2007 2007 3
Relieve overloads or low voltages under | String a new Ellinwood-Sunset Point 358 2007 2007 4
contingency 138-kV line on existing structures '
Relieve overloads or low voltages under Uprate North Appleton-Lawn Road-
contingency White Clay 138-kV line 29.8 2007 2007 4
Achieve transfer capability associated with | Upgrade Kelly-Whitcomb 115-kV line o4 2008 2008 1
Arrowhead-Gardner Park conductor clearances to 300F
Relieve overloads or low voltages under Rebuild Atlantic-Osceola 69-kV line 13.7 2006 2008 2
contingency, replace aging facilities (Laurium #1) '
Relieve overloads or low voltages under Rebuild Hustisford-Horicon 69 kV to 8 2008 2008 3
contingency 138 kV
Relieve overloads or low voltages under Convert Rock River to Bristol to Elkhorn
contingenc 9 138-kV operation; rebuild Bristol with a 27.74 2008 2008 3
gency new 138-kV bus
Relieve overloads or low voltages under Construct 138-kV line from Canal to 7 64 2008 2008 4

contingency

Dunn Road




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System need | in-service
or uprated lines year year Planning zone
Relieve overloads or low voltages under . .
. ) 2 Rebuild/Convert Pulliam-New
contlngepcy, replace.aglng facilities, T-D Suamico 69-kV line to 138 KV 8.4 2008 2008 4
interconnection request
Relieve overloads or low voltages under |Uprate North Appleton-Mason Street
contingency, reduce service limitations 138-kV line 21 2008 2008 4
Relieve overloads or low voltages under | Uprate North Appleton-Lost Dauphin 12 2008 2008 4
contingency, reduce service limitations 138-kV line
Relieve overloads or low voltages under Rebuild Crivitz-High Falls 69-kV 145 2008 2008 4
contingency double-circuit line ’
Accommodate new generation Reconductor Pleasant Valley- 12 2008 2008 5
Saukville 138-kV line
Accommodate new generation Reconductor Pleasant Valley-St. 7 2008 2008 5
Lawrence 138-kV line
Accommodate new generation Reconductor CorngII-Range Line 2.43 2008 2008 5
138-kV line
Relieve overloads or low voltages under Rebuild/convert Conover-Plains
contingency, transfer capability 69-kV line to 138 kV 73 2008 2008 182
Reduce service limitations, relieve
overloads or low voltages under Construct Gardner Park-Central 47 2009 2009 1
contingency, improve transfer capability and Wisconsin 345-kV line
Weston stability
. - Relocate 69-kV Rexton tap to 69-kV
Replace aging facilities Hiawatha-Pine River line (6909) 0 2009 2009 2
Relocate 69-kV Trout Lake tap to
Replace aging facilities 69-kV Hiawatha-Pine River line 0 2009 2009 2

(6909)




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System in-service
or uprated lines need year year Planning zone
Relieve overloads or low voltages under |Rebuild Hiawatha-Pine River-Mackinac
contingency, replace aging facilities 69 kV to 138 kV 75 2009 2009 2
Relieve overloads or low voltages under | Convert rebuilt Hiawatha-Indian Lake 40 2009 2009 2
contingency, reduce service limitations circuit (operated at 69 kV) to 138 kV
Relieve overloads or low voltages under Rebuild 2.37 miles of 69 kV from
. 9 Sunset Point to Pearl Ave with 477 2.37 2009 2009 4
contingency
ACSR
Accommodate new generation Reconductor Oak Qreek—Ramsey 8.5 2009 2009 5
138-kV line
Accommodate new generation Reconductor Oak C_)reek-AIIerton 5.41 2009 2009 5
138-kV line
Loop Ramsey5-Harbor 138-kV line into
Accommodate new generation Norwich and Kansas t.o form a new line 5.72 2009 2009 5
from Ramsey-Norwich and Harbor-
Kansas 138-kV lines
Relieve overloads or low voltages under Construct Rockdale-Concord 345-kV
: RO line in parallel with existing 138 kV on 22.6 2009 2009 3&5
contingency, reduce service limitations o ; .
existing double-width right-of-way
Access initiative, relieve overloads or low Construct Monroe County-Council 20 2010 2010 1
voltages under contingency Creek 161-kV line
Access initiative, relieve overloads or low Uprate Council Creek-Petenwell 32 2010 2010 1
voltages under contingency 138-kV line
Access initiative, relieve overloads or low Rebuild/reconductor Petenwell- 23 2010 2010 1
voltages under contingency Saratoga 138-kV line
Relieve overloads or low voltages under | Convert Hillman to Eden 69-kV line to 28.13 2010 2010 3
contingency 138 kV ’
Relieve overloads or low voltages under Rebuild Brodhead to South Monroe 18 2010 2010 3

contingency

69-kV line using 477 ACSR




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be re_bqilt/reconductored on Approx. mileage of Project_ed
existing ROW rebuilt, reconductored | System in-service
or uprated lines need year year Planning zone
Relieve overloads or low voltages under |Convert Waunakee-Blount 69-kV line to 5 2010 2010 3
contingency 138 kV
Rebuild/convert New Holstein-St
Access initiative Nazianz-Custer-Lakefront 69-kV line to 20 2010 2010 4
138 kV (1225 Amps minimum)
Rebuild Tecumseh Road-New Holstein
N to double-circuit 138/69 kV, where
Access initiative 69 kV will serve Gravesville via New 25 2010 2010 4
Holstein
Accommodate new generation Uprate Kansas-Ramsey6 138-kV line 5.72 2010 2010 5
Accommodate new generation Uprate Oak Creel:ﬁghcholson 138-kV 6.8 2010 2010 5
Relieve overloads or low voltages under | Convert Bark River-Mill Road 138-kV 11 2010 2010 385
contingency, accommodate new generation line to 345 kV
Relieve overloads or low voltages under |Rebuild Blaney Park-Munising 69 kV to 50 2012 2012 >
contingency, replace aging facilities 138 kV
Relieve overloads or low voltages under | Rebuild and convert West Middleton-
contingency Spring Green 69-kV line to 138 KV 5.71 2012 2012 3
Relieve overloads or low voltages under | Construct West Middleton-Stagecoach 6 2012 2012 3
contingency double-circuit 138/69-kV line
Rebuild Paddock-Town Line Road
Access initiative 138 kV to double-circuit 1600 Amps 7 2013 2013 3
minimum summer emergency each
Reconductor Town Line Road-Russell
Access initiative 138 kV to 1600 Amps minimum 8.3 2013 2013 3
summer emergency
Relieve overloads or low voltages under | Convert South Lake Geneva to Twin 115 2013 2013 3

contingency

Lakes 69-kV line to 138 kV




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System in-service
or uprated lines need year year Planning zone
Construct Oak Creek-St Martins 138-kV
Accommodate new generation circuit #2 installing 16.6 mi. conductor 16.6 2013 2013 5
on existing towers
Construct a Hale (Brookdale)-Granville
345-kV line converting/reconductoring
Accommodate new generation 5.6 mi. 138 kV.’ re_bundmg 7 mi. 138-kV 15.6 2013 2013 5
double-circuit tower line and
converting/reconductoring 3 mi. 138 kV
on existing 345-kV structures
Restring Bluemound-Butler 138-kV line
: (KK5051) on new 345-kV structures
Accommodate new generation installed with Hale (Brookdale)- 5.41 2010 2013 5
Granville line
String Butler-Tamarack (Carmen)
. 138-kV line on new 345-kV structures
Accommodate new generation installed with Hale (Brookdale)- 412 2013 2013 5
Granville line
Relieve overloads or low voltages under Construct West Middleton-Blount
contingency 138-kV line 5 2014 2014 3
Relieve overloads or low voltages under Construct a Northside-City Limits 3.16 2015 2015 4
contingency 138-kV line '
Relieve overloads or low voltages under | g qyctor Pulliam-Danz 69-kV line 3 2015 2015 4
contingency
Relieve overloads or low voltages under | Reconductor Danz-Henry Street 69-kV 15 2015 2015 4
contingency line '
Relieve overloads or low voltages under |Reconductor Pulliam-Van Buren 69-kV 2 2015 2015 4
contingency line
Relieve overloads or low voltages under |Rebuild/Convert New Suamico-Pioneer 13.1 2015 2015 4

contingency, replace aging facilities

69-kV line to 138 kV




Table PR-20

New Substations, Transformer Additions and Replacements

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a 138-kV substation at a new
. Forward Energy Center; loop existing
Accommodate new generation Butternut-South Fond du Lac line into N/A N/A 2005 2005 4
Forward Energy Center
Reduce service limitations, relieve
overloads under contingency, improve Construct new Gard”ef Park 345/115-kV N/A N/A 2006 2006 1
o - Substation
transfer capability & Weston stability
Reduce service limitations, relieve Replace 345/115-kV 200 MVA transformer
overloads under contingency, improve | at Weston with two 500 MVA units at the 1000 200 2006 2006 1
transfer capability & Weston stability Gardner Park Substation
Install a 345/161-kV transformer at Stone
Relieve overloads under contingency |Lake (temporary installation for construction 300 0 2006 2006 1
outages)

Accommodate new generation Construct Butler Ridge 138-kV Substation N/A N/A 2006 2006 3
Relieve overloads under contingency | Uprate Colley Road 138/69-kV transformer 120 96 2006 2006 3
Relieve overloads under contingency Uprate North Monroe 138/69-kV 130 93 2006 | 2006 3

ransformer
Relieve overloads under contingency Uprate McCue 138/69-kV transformer 143 116 2006 2006 3
Build new breaker and a half 345/138-kV
Relieve overloads under contmgency, subste_mon on site gdjacent to eX|st|ng North 1000 510 2006 2006 3
accommodate new generation Madison Substation and replace existing
transformers with two new 500 MVA units
Construct a 345-kV substation at new
Accommodate new generation Cypress; loop existing Forest Junction- N/A N/A 2006 2006 4
Arcadian line into new Cypress
Construct a 345/138-kV switchyard at a new|
Werner West Substation; install a 345/138-
Relieve overloads under contingency, [kV transformer. Loop existing Rocky Run to 500 0 2004 2006 4

reduce service limitations

North Appleton 345-kV and existing Werner
to White Lake 138-kV lines into Werner

West




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Relieve overloads under contingency, Construct Mackinac 138-kV Substation N/A N/A 2005 2007 2
reduce service limitations (new Straits Substation)
Relieve overloads under contingency, | poocate Cedar Substation (North Lake) N/A N/A 2005 2007 2
replace aging facilities
Relieve overloads _under p_o_ntmgency, Relocate Brule Substation (Aspen) N/A N/A 2007 2007 2
replace aging facilities
Relieve overloads under contingency, | 4411 138/69-kV transformer at Femrite 100 0 2007 | 2007 3
accommodate new generation
Relieve overloads under contingency, | g 138/69-kV transformer at Reiner 100 0 2007 | 2007 3
accommodate new generation
Relieve overloads under contingency Construct a 345-kV bus at Bain N/A N/A 2005 2007 5
Relieve overloads under contingency,
improve transfer capability & Weston C°”Str“0t3t2§/?gﬁfjgigf:tti OSnt"”e Lake N/A N/A 2008 | 2008 1
stability
Relieve overloads under contingency Install second 34%5::\/ transformer at 500 0 2008 2008 2
Relieve overloads under contingency Uprate Atlantic 138/69-kV transformer 64 47 2008 2008 2
Construct 138/69-kV substation at a site
Relieve overloads under contingenc near Horicon and install a 138/69-kV 100 0 2008 2008 3
gency
transformer
Construct a new 138/69-kV substation near
Relieve overloads under contingency Waunakee and install a 100 MVA 100 0 2008 2008 3
138/69-kV transformer
Relieve overloads under contingency Install 60 MVASS:AE?:;\Q fransformer at 60 0 2008 2008 4
Relieve overloads under contingency Install 138/69-kV transformer at the 100 0 2008 2008 4

expanded Menominee Substation




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a new Mill Road Substation at
intersection of Granville-Arcadian 345-kV,
. . Forest Junction-Arcadian 345-kV, Sussex-
Relieve overloads under contingency Tamarack 138-kV and Sussex-Germantown 500 0 2008 2008 5
138-kV lines; install a 345/138-kV, 500 MVA
transformer
Relieve overloads under contingency Construct 138-kV'bus and install
. ’ 138/115-kV 150 MVA and 138/69-kV 60 210 0 2008 2008 1&2
transfer capability
MVA transformers at Conover
Relieve overloads under contingency, | Construct 138-kV bus and install a 138/69-
transfer capability kV, 60 MVA transformer at Iron Grove 60 0 2008 2008 182
. . Construct 138-kV bus and install a 138/69-
Relieve overloads under contingency KV, 60 MVA transformer at Aspen 60 0 2008 2008 1&2
Relieve overloads under contingency |Relocate Iron River Substation (Iron Grove) N/A N/A 2008 2008 1&2
Reduce service limitations, relieve . :
overloads under contingency, improve Construct new Cs:igtsrg tiVOVrl]sconsm 345-kV N/A N/A 2009 2009 1
transfer capability and Weston stability
Construct 138-kV bus and install one
Relieve overloads under contingency 138/69-kV, 50 MVA transformer at Pine 50 0 2009 2009 2
River
Construct new 138-kV bus and install a
Relieve overloads under contingency | 138/69-kV 100 MVA transformer at South 100 0 2009 2009 3
Lake Geneva
Construct new 138-kV bus and 138/69-kV
Relieve overloads under contingency 100 MVA transformer at Montrose 100 0 2009 2009 3
Substation
Relieve overloads under contingency Install a second 138/69-kV transformer at 47 0 2009 2009 3

Hillman




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a 345-kV bus and install a
Relieve overloads under contingency 345/138-kV, 500 MVA transformer at 500 0 2009 2009 3&5
Concord
Relieve overloads under contingency |Replace 138/69-kV transformer at Metomen 100 47 2010 2010 1
Access initiative, r(-?heve overloads under | Install a 161/138-kV transformer at Council 100 0 2010 2010 1
contingency Creek
Relieve overloads under contingency Install a 69-kV bus and 138/69-kV 100 MVA 100 0 2010 2010 3
transformer at Northwest Beloit
Access initiative Install 47 MVA 138/69-kV transformer at 47 0 2010 2010 4
Custer
Access initiative Install 100 MVA 138/69-kV transformer at 100 0 2010 2010 4
Lakefront
Accommodate new generation Install second 500 MVA 345/138-kV 500 0 2010 2010 5
transformer at Oak Creek
Relieve overloads under contingency Construct a 345-kV bus and install a
) | 345/138-kV, 500 MVA transformer at Bark 500 0 2010 2010 3&5
accommodate new generation River
Construct a 345-kV bus and install a
Relieve overloads under contingency | 345/138-kV 500 MVA transformer at West 500 0 2011 2011 3
Middleton
. . Install a 138/69-kV transformer and 69-kV
Relieve overloads under contingency bus at Yahara River Substation 100 0 2011 2011 3
Relieve overloads under contingency Install a second 1_38/69-kV tr_ansformer at 100 0 2011 2011 3
Janesville Substation
Relieve overloads under contingency Uprate M38 138/69-kV transformer 64 47 2012 2012 2
Relieve overloads under contingency |Install 138/69-kV transformer at Bass Creek 100 0 2012 2012 3
Install second 345/138-kV transformer at
Access initiative Paddock (500 MVA normal/625 MVA 500 0 2013 2013 3

emergency)




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a 345/138-kV switchyard at Hale
(Brookdale) to accommodate two 345-kV
Accommodate new generation lines, a 500 MVA 345/138-kV transformer 500 0 2013 2013 5
and 4-138-kV lines plus two 138/26.2 kV
transformers
Relieve overloads under contingency Install a second 138/69-kV transformer at 100 0 2014 2014 3
North Monroe
Relieve overloads under contingency Install a second Femrite 138/69-kV 100 0 2014 2014 3
transformer
. . Replace the Kilbourn 47 MVA 138/69-kV
Relieve overloads under contingency transformer with a 100 MVA unit 100 47 2014 2014 3
Replace the existing 46.7 MVA 138/69-kV
Relieve overloads under contingency | transformer at South Sheboygan Falls with 100 46.7 2014 2014 4
100 MVA transformer
Relieve overloads under contingency |Replace 138/69-kV transformer at Wautoma 100 47 2015 2015 1
Relieve overloads under contingency Replace the Colley Road 138/69-kV 187 100 2015 2015 3

transformer




Table PR-21

Substation Equipment Additions and Replacements

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Construct new Eagle River Muni distribution
T-D interconnection request Substation directly adjacent to the existing N/A 2005 2005 1
Cranberry 115-kV Substation
Relieve overloads or low voltages under | Uprate North Lake Geneva to Lake Geneva
contingency 69-kV line to 72 MVA N/A 2005 2005 3
Relieve overloads or low voltages under | Uprate Brick Church to Walworth 69-kV line to N/A 2005 2005 3
contingency 48 MVA
Relieve overloads or low voltages under [Uprate Brick Church to Katzenberg 69-kV line to N/A 2005 2005 3
contingency 93 MVA
Relieve overloads or low voltages under [Uprate Sun Prairie to Gaston Road 69-kV line to N/A 2005 2005 3
contingency 48 MVA
Relieve overloads or low voltages under | Uprate Colorado to Sun Prairie 69-kV line to N/A 2005 2005 3
contingency 72 MVA
Relieve overloads or low voltages under | Uprate Dane tc_> Waunakee aqd Waunakee to N/A 2005 2005 3
contingency Huiskamp 69-kV lines
Relieve overloads or low voltages under | Uprate the North AppI_eton-Rocky Run 345-kV N/A 2005 2005 4
contingency line
Relieve overloads or low voltages under | Install 2-27 MVAR capacitor banks at Moorland 54 2004 2005 5
contingency 138 kV
Relieve overloads or low voltages under |Install 2-8.16 MVAR capacitor banks at Council 16.3 2005 2006 1
contingency Creek 138 kV
Achieve transfer capability associated | Install 3-50 MVAR capacitor banks at Gardner
with Arrowhead-Gardner Park Park 115 kV 150 2006 2006 1
Accommodate new generation, relieve .
overloads or low voltages under Upgrade Weston-Kelly 115-kV line conductor N/A 2006 2006 1
! clearances to 300F
contingency
Relieve overloads or low voltages under | Increase size of existing Summit Lake 115-kV 56 2006 2006 1
contingency capacitor bank from 11.3 to 16.9 MVAR '
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at Munising 54 2006 2006 2

contingency

69 kV




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under |Install 1-5.4 MVAR capacitor bank at Sawyer 69 54 2006 2006 2
contingency kV
Relieve overloads or low voltages under | Install 2-8.16 MVAR capacitor banks at Lincoln 16.32 2006 2006 >
contingency 69 kV
Relieve overloads or low voltages under Reconnect the 138/69-kV transformers at
. 9 Kilbourn on separate breakers to operate N/A 2006 2006 3
contingency e
individually
Relieve overloads or low voltages under | Install 36 MVAR capacitor b.ank at Hartford 36 2006 2006 3
contingency 138-kV Substation
Relieve overloads or low voltages under Uprate Paddock-Shaw 69-kV line N/A 2006 2006 3
contingency
Relieve overloads or low voltages under Uprate Brodhead-South Monroe 69-kV line N/A 2006 2006 3
contingency
Relieve overloads or low voltages under
contingency, accommodate new Reconfigure 345-kV bus at Columbia N/A 2006 2006 3
generation
Relieve overloads or low voltages under
contingency, reduce service limitations, | Install a 138-kV series reactor at Highway V N/A 2005 2006 4
T-D interconnection request
Relieve overloads or low voltages under | Upgrade 48 MVA RTU and CT at Mullet River N/A 2006 2006 4
contingency 138/69 kV
Operations, maintenance and stability Construct Nort.h Appleton ?.’45'k\./ double N/A 2006 2006 4
breaker ring bus configuration
Relieve overloads or low voltages under |Install 2-27 MVAR capacitor banks at Burlington 54 2005 2006 5
contingency 138 kV
Religve overloads or low voltages under Install series reactor at Cornell N/A 2007 2007 5
contingency
Relieve overloads or low voltages under | Uprate Metomen-North Fopd du Lac 69-kV line N/A 2006 2007 1
contingency terminal equipment
Relieve overloads or low voltages under Install 2-16.3 MVAR capacitor banks at 326 2007 2007 y

contingency

Wautoma 138 kV




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under Install 2-8.16 MVAR capacitor banks at 16.32 2007 2007 2
contingency Ontonagon 138 kV
Relieve overloads or low voltages under Uprate McCue-Janesville 69-kV line N/A 2007 2007 3
contingency
Rehey e overloads or low \(oltage_s ulnder Uprate Rockdale to Jefferson 138-kV line N/A 2007 2007 3
contingency, reduce service limitations
Relieve overloads or low voltages under | ;i B dale to Boxelder 138-KV line N/A 2007 2007 3
contingency, reduce service limitations
Rehey e overloads or low \{oltage_s ulnder Uprate Boxelder to Stonybrook 138-kV line N/A 2007 2007 3
contingency, reduce service limitations
Relieve overloads or low voltages under |Install/upgrade capacitor bank at South Monroe
contingency 69 kV to 32 MVAR 32 2007 2007 3
Relieve overloads or low voltages under | Install 2-16.3 MVAR capacitor bank at Canal 326 2007 2007 4
contingency 69 kV
Relieve overloads or low voltages under | Replace the 1200 A breaker at Edgewater T22 N/A 2007 2007 4
contingency 345/138 kV
Relieve overloads or low voltages under Install 200 MVAR capacitor bank at Bluemound 200 2007 2007 5
contingency
Achieve transfer capability associated Install 2-75 MVAR capacitor banks at
with Arrowhead-Gardner Park Arrowhead 345 kV 150 2008 2008 1
Achieve transfer capability associated Install 1-75 MVAR capacitor bank and 1-45 75 2008 2008 1
with Arrowhead-Gardner Park MVAR inductor at Stone Lake 345 kV
Achieve transfer capability associated . .
with Arrowhead-Gardner Park Install 1-50 MVAR capacitor bank at Arpin 50 2008 2008 1
Relieve overloads or low voltages under Upgrade 4.1 MVAR capacitor bank to 8.2 MVAR
. 9 and install a new 8.2 MVAR capacitor bank at 12.3 2008 2008 1
contingency .
Berlin 69 kV
Relieve overloads or low voltages under Increase ground clearance of Atlantic-Osceola
9 (Laurium #2) 69-kV line from 120 to N/A 2008 2008 2

contingency

167 degrees F




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at L'Anse 54 2008 2008 >
contingency 69 kV
Relieve overloads or low voltages under | Install 2-8.16 MVAR capacitor banks at M38 16.32 2008 2008 ”
contingency 69 kV
Relieve overloads or low voltages under | Install 2-5.4 MVAR capacitor banks at Osceola 10.8 2008 2008 2
contingency 69 kV
Relieve overloads or low voltages under Install 1-8.16 MVAR capacitor bank at Richland
continaenc 9 Center 69 kV and upgrade existing 5.4 MVAR 10.8 2008 2008 3
gency bank with an 8.16 MVAR bank
Expand the Menominee 69-kV Substation and
Relieve overloads or low voltages under install 138-kV terminals. Loop the West
contingency Marinette-Bay De Noc 138-kV line into the N/A 2008 2008 4
substation
Accommodate new generation Uprate Rocky Run-Plover 115-kV line terminal N/A 2009 2009 1
equipment
Relieve overloads or low voltages under Construct Mackinac 138-kV Substation
. I additions (portions may be earlier for N/A 2009 2009 2
contingency, reduce service limitations . !
maintenance issues)
Relieye overloads or low \(oltage_s ulnder Construct 138-kV ring_ bus at Hiawatha N/A 2009 2009 >
contingency, reduce service limitations Substation
Relleye overloads or low \{oltage_s ulnder Install 138-kV substation moqmcatlons at Indian N/A 2009 2009 >
contingency, reduce service limitations Lake Substation
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at MTU or 54 2009 2009 2
contingency Henry Street 69 kV
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at Roberts 54 2009 2009 2
contingency 69 kV
Relieve overloads or low voltages under | Install 4-25 MVAR capacitor banks at Portage 100 2009 2009 3
contingency 138 kV
Relieve overloads or low voltages under | Uprate Colley Road to Brick Church 69-kV line N/A 2009 2009 3
contingency to 72 MVA




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under | Install a 69-kV_1 6.32 MVAR c_apa0|tor bank at 16.32 2009 2009 3
contingency Kilbourn Substation
Accommodate new generation Replace relaying ogrigi-kv circuits at Oak N/A 2009 2009 5
Replace two 345-kV circuit breakers at Pleasant
Accommodate new generation Prairie on the Racine and Zion lines with IPO N/A 2009 2009 5
breakers and upgrade relaying
Accommodate new generation Expgnd Oak Creek 345-kV switchyard to N/A 2009 2009 5
interconnect one new generator
Relieve overloads or low voltages under | Uprate Wauto_ma-BerIin 69-kV line terminal N/A 2010 2010 1
contingency equipment at Wautoma
Relieve overloads or low voltages under Install 1-8.16 MVAR capacitor bank at Boscobel
contingenc 9 69-kV and upgrade existing 5.4 MVAR bank 10.8 2010 2010 3
gency with an 8.16 MVAR bank
Relieve overloads or low voltages under | ;i parlington-Rock Branch 69-kV line N/A 2010 2010 3
contingency
Relieve overloads or low voltages under | Uprate existing 18 MVAR capacitor bank at 32 2010 2010 3
contingency Spring Green 138 kV with a 50 MVAR bank
Relieve overloads or low voltages under | Retap 48 MVA CT at South Sheboygan Falls N/A 2010 2010 4
contingency 138/69-kV transformer
Accommodate new generation Expar_1d 345-kV switchyard at Oak Creek to N/A 2010 2010 5
interconnect one new generator
Accommodate new generation Uprate Oak Creek-Root River 138-kV line N/A 2010 2010 5
Relieve overloads or low voltages under Upgrade 4.1 MVAR capacitor bank to 8.2 MVAR
. 9 and install a new 8.2 MVAR capacitor bank at 12.3 2011 2011 1
contingency .
Ripon 69 kV
Relieve overloads or low voltages under | ;i vanara-Token Creek 69-kV line N/A 2011 2011 3
contingency
Relieve overloads or low voltages under | ;0 Northgate-20th Street 138-kV line N/A 2011 2011 4

contingency




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under | Replace the 400 amp metering CT at North N/A 2011 2011 4
contingency Mullet River 69 kV
Relieve overloads or low voltages under | Uprate Gardner Park-Black Brook 115-kV line - N/A 2012 2012 1
contingency scope TBD
Relieve overloads or low voltages under | Install a 12.2 MVAR capacitor bank at Hilltop 12.2 2012 2012 1
contingency 69 kV
Relieve overloads or low voltages under | ;o 5y Prairie-Bird Street 69-KV line N/A 2012 2012 3
contingency
Relieve overloads or low voltages under | ;) 6 North Monroe-Idle Hour 69-kV line N/A 2012 2012 3
contingency
Relieve overloads or low voltages under Move Lone R_ock 69-kV phase shifter to N/A 2012 2012 3
contingency Richland Center
Relieve overloads or low voltages under | p .. 400A primary CT at Edgewater to 600A N/A 2012 2012 4
contingency
Relieve overloads or low voltages under Replace 300 A metering CT at Edgewater 69 kV N/A 2013 2013 4
contingency
Relieve overloads or low voltages under Replace 300 A metering CT at Riverside 69 kV N/A 2013 2013 4
contingency
Relieve overloads or low voltages under | Uprate Port Edwards-Saratoga 138-kV line - N/A 2013 2013 1
contingency Scope TBD
Access initiative Expand 345 kV to 6 positions at Paddock N/A 2013 2013 3
Access initiative Expand 138 kV to 7 positions at Paddock N/A 2013 2013 3
Relieve overloads or low voltages under Replace the 300A current transformer at N/A 2013 2013 4
contingency Sheboygan Falls 69 kV
Install two 345-kV line terminations at Pleasant
Accommodate new generation Prairie and loop Zion-Arcadian 345-kV line into N/A 2013 2013 5
Pleasant Prairie Substation
Expand Oak Creek 345-kV switchyard to
Accommodate new generation interconnect three new generators plus one new N/A 2013 2013 5

345-kV line and 138-kV switchyard to
accommodate new St. Martins line




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Accommodate new generation Replace CTs at Racine 345-kV Substation N/A 2013 2013 5

Relieve overloads or low voltages under | Increase McKenna 69-kV capacitor bank from
contingency 6.3 to 10.8 MVAR 4.5 2014 2014 1

Relieve overloads or low voltages under |, o petomen-Ripon 69-kV line - scope TBD N/A 2014 2014 1
contingency

Relieve overloads or low voltages under | Install 1-16.32 MVAR capacitor bank at Burke 16.32 2014 2014 3
contingency 69 kV

Relieve overloads or low voltages under | Uprate Colley Rpad to Park Street Tap 69-kV N/A 2014 2014 3
contingency line to 114 MVA

Relieve overloads or low voltages under Uprate the Melissa-Tayco line to 229 MVA N/A 2014 2014 4
contingency (300F)

Relieve overloads or low voltages under | Install additional 13.6 MVAR capacitor bank at 13.6 2015 2015 1
contingency Clear Lake 115 kV

Relieve overloads or low voltages under | Install 2-5.4 MVAR capacitor banks at M-38 10.8 2015 2015 >
contingency 69 kV

Relieve overloads or low voltages under | Install 28.8 MVAR capacitor bank at Butternut 288 2015 2015 4
contingency 138 kV




Table PR-22

Alternative Solutions to Proposed Additions

Primary solution(s)

Alternate solution(s)

Projected
in-service
year

Planning
zone

New Cranberry-Conover 115-kV line and Convert Conover-lron River-
Plains 69-kV to 138 kV

1.) Weston-Venus 345-kV line
2.) Weston-Venus-Plains 345-kV line

3.) Cranberry-Conover 138-kV line and convert Conover-Winona to 138 kV

4.) Venus-Crandon-Laona-Goodman-Plains 138-kV line
5.) Venus-Crandon-Laona-Goodman-Amberg 138-kV line
6.) Generation in upper portion Rhinelander Loop

7.) Park Falls-Clear Lake 115-kV line

8.) Convert Whitcomb-Aurora Street 69 kV to 115 kV
9.) Gogebic-Watersmeet-Conover-Cranberry 138-kV line

2008

Berlin area reinforcements: New Omro Industrial-Fitzgerald 69-kV line,
install capacitor banks at Ripon and Berlin

1.) Reconfigure N. Randolph-Ripon 69-kV line to N. Randolph-Metomen and
Metomen-Ripon 69-kV lines. Cap bank installations at Berlin, Ripon and
Winneconne and second 138/69-kV transformer at Metomen

2.) Convert Metomen-Ripon-Berlin 69-kV line to 138 kV with a new
138/69-kV transformer at Berlin

3.) Rebuild the Metomen-Ripon-Berlin 69-kV line to a 138/69-kV double-
circuit line with new 138/69-kV transformer at Berlin

2005 - 2015

Rebuild Weston-Sherman St. and Sherman St-Hilltop 115-kV lines as
double-circuits with a new Gardner Park-Hilltop 115-kV line

1). Convert WPS's 46 kV system from Maine-Brokaw-Strowbridge-
Wausau Hydro-Townline-Kelly to 115 kV
2.) Convert WPS's 46 kV system from Sherman St.-Wausau Hydro-
Strowbridge-Townline-Kelly to 115 kV
3.) Rebuilding/uprating both existing Weston-Sherman St. 115-kV lines and
the Sherman St.-Hilltop 115-kV line along with the rebuild of the Sherman
St. Substation

2007

Uprate Weston-Kelly 115-kV line

1.) Convert WPS's 46-kV system from Weston-Rothschild-Kelly to 115 kV

2.) Reroute/Reterminate Weston end of line to new Gardner Park
345/115-kV Substation
3.) New 115-kV substation at the intersection of Weston-Blackbrook and
Kelly-Whitcomb 115-kV lines
4.) Rebuild the Weston-Kelly 115-kV line

2006




Table PR-22

Alternative Solutions to Proposed Additions (continued)

Projected
in-service | Planning
Primary solution(s) Alternate solution(s) year zone
Construct second Hiawatha-Pine River-Mackinac (Straits) Rebuild Hiawatha-Pine River 69-kV line, Install a Phase Shifter at Mackinac 2009 2
138-kV line to limit flows and add 138-kV capacitors at Brevort or Lakehead
1.) Reconfigure Sun Prairie 69-kV system, install second 138/69-kV
Install a 138/69-kV transformer at Yahara River Substation and loop the transformer at North Madison 2011 3
Token Creek 69-kV line into and out of Yahara River 2.) Convert North Madison 69-kV line through Sun Prairie to Reiner
to 138 kV
1.) Construct a new 345-kV line from North Madison to West Middleton
2.) Rockdale to Sprecher/Femrite 138-kV double-circuit line
3) Numerous 138-kV and 69-kV capacitor banks, reconductor Kegonsa to
Christiana, reconductor Fitchburg to Christiana, add a second 138/69-kV
Construct a new 345-kV line from Rockdale to West Middleton transformer at North Madison, add a third 345/138-kV transformer at North 2011 3
Madison, reconductor or uprate North Madison to Sycamore 138-kV line,
install a second 138/69-kV transformer at Kegonsa, reconductor all three
East Campus to Blount 69-kV lines, reconductor Blount to Gateway 69-kV
line.
Convert 69-kV line from West Middleton to Spring Green to 138 kV and .
Construct a new 345-kV line from Rockdale to West Middleton Install several capacitor banks on 69-kV buses and on 138-kV buses 2012 3
v . 1.) Install parallel transformers at Portage and North Madison
Construct a new 138 .kV line from North Madison to Waunakee and a new 2.) Install line between Spring Green and Prairie du Sac to offload 2008 3
substation with a 138/69-kV transformer near Waunakee this line
1.) Add a third 138/69-kV transformer at Canal
Construct a Canal-Dunn Road 138-kV line and add a 138/69-kV transformer 2.) Add generation to the 69-kV system in Northern Door County 2008 4

at Dunn Road

3.) Replace Canal 138/69-kV transformers 1 and 2




Table PR-22

Alternative Solutions to Proposed Additions (continued)

Primary solution(s)

Alternate solution(s)

Projected
in-service
year

Planning
zone

Add two 16.3 MVAR capacitor bank at Canal 69 kV

1.) Rebuild Pulliam-Brusbay-Sawyer-Canal 69-kV line for 138 kV
2.) Construct a 138-kV line from Egg Harbor to Menominee under the bay of
Green Bay and operate at 69 kV
3.) Construct a 138-kV line from Sister Bay to Escanaba under the bay of
Green Bay and operate at 69 kV
4.) Add generation to the 69-kV system in Door County

2007

Add 138-kV conductor for Ellinwood-Sunset Point 138-kV on existing
structures

1.) Replace Ellinwood 138/69-kV transformer
2.) Add a third Ellinwood 138/69-kV transformer

2007

Construct the Morgan-Werner West 345-kV line and construct a
345/138-kV switchyard at a new Werner West; install a 345/138-kV
transformer. Loop existing Rocky Run to North Appleton 345-kV and
existing Werner to White Lake 138-kV lines into Werner West

1.) Construct a 345-kV line from Morgan to North Appleton, add a fourth

345/138-kV transformer at North Appleton, uprate the Kaukauna Central

Tap-Melissa-Tayco 138-kV line, uprate Butte des Morts 138-kV bus tie,
uprate Casaloma-Ellington-North Appleton 138-kV line.

2.) Add a fourth 345/138-kV transformer at North Appleton, uprate the
Kaukauna Central Tap-Melissa-Tayco 138-kV line, uprate Butte des Morts
138-kV bus, uprate Casaloma-Ellington-North Appleton 138-kV line, uprate

Ellington 138-kV bus, uprate Morgan-White Clay 138-kV line, and add a
14.4 MVAR capacitor bank at Casaloma 138-kV
3) Construct a new Morgan-North Appleton 345/138-kV double-circuit line
4) Add a fourth 345/138-kV transformer at North Appleton, construct
Werner West-Clintonville 138-kV line, rebuild various 138-kV lines, replace
terminal equipments at various 138-kV substations

2006, 2009

Construct a second Dunn Road-Egg Harbor 69-kV line

1.) Construct a new 138-kV line from Dunn Road to Egg Harbor
2.) Add generation to the 69-kV system in northern Door County

2010

Rebuild Crivitz-High Falls 69-kV double-circuit line

1.) Construct a new 138-kV line from Amberg to Goodman
3.) Construct a new Metonga-Goodman 115-kV line
4.) Construct a new 69-kV line from Pine to Goodman

2008

Replace South Sheboygan Falls 138/69-kV transformer with a minimum of
125 MVA unit

1.) Tap the Forest Junction-Cedarsauk 138-kV line to Sheboygan Falls and

add a 138/69-kV transformer.
2.) Construct a 138-kV line to the 69-kV Plymouth Sub #2 and convert

Plymouth Sub #2 to 138 kV

3.) Construct 2.5 miles of 138-kV line from Lodestar to Sheboygan Falls and

install a 138/69-kV, 60 MVA transformer at Sheboygan Falls
4.) Construct 3 miles of 69-kV line from Plymouth #4 Substation to Plymouth
#3 Substation. Install a 138/69-kV transformer at Plymouth #4 Substation

2014




Table PR-22

Alternative Solutions to Proposed Additions (continued)

Projected
in-service | Planning
Primary solution(s) Alternate solution(s) year zone
Construct a 345-kV bus at Bain Substation Reconfigure 345-kV bus at Pleasant Prairie 2007 5
. - . . Reconfigure 345-kV lines on bus sections 3 and 4. Reconfigure Pleasant
Install two 345-kV series breakers at_PIeasant Prairie on lines to Racine Prairie 345-kV straight bus into ring bus. Construct a 345-kV bus at Bain 2009 5
(L631) and Zion (L2221) ;
Substation.
1.) Construct a 345-kV line from Rockdale-Concord-St. Lawrence
Construct Rockdale-Concord-Bark River-Mill Road 345-kV line with 2.) Add a 345/138-kV transformer at St. Lawrence
345/138-kV transformers at Concord, Bark River and Mill Road (Lannon 3.) Add a 345/138-kV transformer at Concord 2008/10 3&5
Junction) 4.) Install a 4-position 345-kV ring bus and a 345/138-kV transformer at
Germantown
1.) Construct a Bark River-Concord 138-kV line
2.) Construct a Bark River- Hartford 138-kV line
. . . . 3.) Add a 138-kV switching station at Mill Road site
Construct Rockdale-Concord-Bark River-Mill Road 345-kV line with . e .
345/138-kV transformers at Concord, Bark River and Mill Road (Lannon 4.) Rebuild existing Rockdale-Concord-Cooney-Summit 138 kV to double- 2008/10 38&5

Junction)

circuit 138 kV; construct 8-position ring buses at Jefferson and Concord
5.) Uprate Stonybrook-Boxelder 138-kV
6.) Install 32 MVAR capacitor bank at Summit and 75 MVAR at
Hartford 138 kV




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment

Former
in-service Planning
Projects cancelled date zone Reason for removal

Install 2-5.4 MVAR capacitor banks at Iron River 69 kV 2006 2 Capacitors moved to Lincoln
Uprate Lewiston to Kilbourn 138-kV line to 286 MVA 2004 3 Updated rating information

Uprate South Beaver Dam to Juneau 69-kV line to 72 MVA 2004 3 Updated rating information
Uprate Saratoga-Baker 115-kV line terminal equipment at Saratoga 2009 1 Updated rating information

Install 2-16.3 MVAR capacitor bank at Apple Hills 138 kV 2015 4 Updated load/model information
Uprate Whitcomb-Deer Trail 6_59—kV line terminal equipment at 2012 1 Updated rating information
Whitcomb
Reconfigure 345-kV bus at Pleasant Prairie 2006 5 Another alternative selected (Bain)
Install two 345-kV series breakers at Pleasant Prairie on lines to

Racine (L631) and Zion (L2221) 2009 5 Oak Creek restudy results

Replace seven 138-kV overdutied breakers at Bluemound 2009 5 Oak Creek restudy results
Expand 345-kV switchyard at Ei?ér;i?nd string Bain-Racine 345-kV 2012 5 Oak Creek restudy results
Replace twenty-two 138-kV overdutied brea_kers at Harbor, Everett and 2014 5 Oak Creek restudy results

Haymarket Substations
Remove Niagara Tap from 138-k\( Plalns-Amperg line and connect to 2005 2 Improved reliability from line rebuild
new 138-kV line from Plains
Install two additional 5.4 MVAR capacitor banks at Iron River 69 kV 2013 2 Another alternative selected
Replace the two existing 33 MVA 138/69-kV transformers at Lo .

Edgewater with two 60 MVA transformers 2006 4 Updated rating information

Replace the existing 46.7 MVA 138/69-kV transformer at Mullet River 2006 4 Updated rating information

with 100 MVA transformer




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning Previous in-service year and
Projects deferred New date zone reason for deferral
Install 2-8.16 MVAR capacitor banks at Council Creek 138 kV 2006 1 Originally 2005, budget considerations
Construct Hiawatha-Engadine 69-kV line 2006 2 Originally 2005, cons_,tructlon outage
scheduling
Rebuild and convert one Hiawatha-Indian Lake 69-kV circuit to double- Originally 2005. construction outage
circuit 138-kV standards, string two circuits initially and operate one at 2006 2 ginally h duli 9
69 kV scheduling
Construct Butler Ridge 138-kV Substation 2006 3 Originally 2005, additional design issues to
be resolved
Install 36 MVAR capacitor bank at Hartford 138-kV Substation 2006 3 Originally 2005; was at Butler Ridge,
additional design issues to be resolved
Construct a 345-kV substation at new Cypress; loop existing Forest 2006 4 Originally 2005, updated information from
Junction-Arcadian line into new Cypress customer
Install series reactor at Cornell 2007 5 Originally 2006, budget considerations
Uprate Metomen-North Fond du Lac 69-kV line terminal equipment 2007 1 . Orlgma_lly 2006; updated Ioad/mo_del
information and budget considerations
Construct Mackinac 138-kV Substation (new Straits Substation) 2007 2 Originally 2006, budget considerations
Construct new line from Southwest Delavan to Delavan or Bristol at 138 - : .
KV, operate at 69 kV 2007 3 Originally 2006, budget considerations
Install 2-16.3 MVAR capacitor bank at Canal 69 kV 2007 4 Originally 2006, budget co_nS|derat_|ons and
updated load/model information
Install 200 MVAR capacitor bank at Bluemound 2007 Originally 2006, budget considerations
Rebuild Atlantic-Osceola 69-kV line (Laurium #1) 2008 2 Originally 2006, budget considerations
Originally 2007 and was previously on new
Construct 138-kV line from Canal to Dunn Road 2008 4 right-of-way, updated load/model

information




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning Previous in-service year and
Projects deferred (continued) New date zone reason for deferral
Install 60 MVA 138/69-kV transformer at Dunn Road 2008 4 Originally 20.07’ updgted load/model
information
Construct a new Mill Road Substation at intersection of Granville-
Arcadian 345-kV, Forest Junction-Arcadian 345-kV, Sussex-Tamarack 2008 5 Originally 2007; name change (was Lannon
138-kV and Sussex-Germantown 138-kV lines; install a 345/138-kV, Junction), budget considerations
500 MVA transformer
Uprate Colley Road to Brick Church 69-KV line to 72 MVA 2009 3 Originally 2005, updated load/model
information
Rebuild 2.37 miles of 69 kV from Sunset Point to Pearl Ave with 477 Originally 2007, updated load/model
2009 4 . i
ACSR information
Replace 138/69-kV transformer at Metomen 2010 1 Originally 20.09’ updqted load/model
information
Construct Monroe County-Council Creek 161-kV line 2010 1 Originally 20.09’ UpdatEd load/mode
information
Install a 161/138-kV transformer at Council Creek 2010 1 Originally 20.09’ UpdatEd load/model
information
Uprate Council Creek-Petenwell 138-kV line 2010 1 Originally 20.09’ updgted load/model
information
Rebuild/reconductor Petenwell-Saratoga 138-kV line 2010 1 Originally 20.09’ updqted load/model
information
Install 1-8.16 MVAR capacitor bank at Boscobel 69 kV and upgrade 2010 3 Was Muscoda; originally 2008, updated
existing 5.4 MVAR bank with an 8.16 MVAR bank load/model information
Uprate Gardner Park-Black Brook 115-kV line - scope TBD 2012 1 Originally 20.1 1, “pd?ted load/model
information
Expand 345 KV to 6 positions at Paddock 2013 3 Originally 2010, updated load/model

information




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning Previous in-service year and
Projects deferred (continued) New date zone reason for deferral

Expand 138 kV to 7 positions at Paddock 2013 3 Originally 20.10’ upda_lted load/model
information

Install second 345/138-kV transformer at Paddock (500 MVA Originally 2010, updated load/model

2013 3 . i

normal/625 MVA emergency) information

Rebuild Paddock-Town Line Road 138 kV to double-circuit 1600 Amps 2013 3 Originally 2010, updated load/model
minimum summer emergency each information

Reconductor Town Line Road-Russell 138 kV to 1600 Amps minimum 2013 3 Originally 2010, updated load/model
summer emergency information

Install a second 138/69-kV transformer at North Monroe 2014 3 Originally 20.10’ upda)ted load/model
information

Replace the existing 46.7 MVA 138/69-kV transformer at South 2014 4 Originally 2006, updated load/model

Sheboygan Falls with 100 MVA transformer information and updated rating information

Replace 138/69-kV transformer at Wautoma 2015 1 Originally 20.13’ upda_lted load/model
information

Install 2-5.4 MVAR capacitor banks at M-38 69 kV 2015 2 Originally 2013, updated load/model
information

Install 28.8 MVAR capacitor bank at Butternut 138 kV 2015 4 Originally 20.09’ upda_ted load/model
information

Construct a Northside-City Limits 138-kV line 2015 4 Originally 20.14’ upda_lted load/model
information

Reconductor Pulliam-Danz 69-kV line 2015 4 Originally 2008, updated load/model
information

Reconductor Danz-Henry Street 69-kV line 2015 4 Originally 20.08’ upda_lted load/model
information

Reconductor Pulliam-Van Buren 69-kV line 2015 4 Originally 2008, updated load/model

information




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning
Other project changes Date zone Reason for change or update
Construct new Eagle River Muni distribution Substation directly
adjacent to the existing Cranberry 115-kV Substation 2005 1 Was new transformer at Cranberry
Rebuild and convert one Hiawatha-Indian Lake 69-kV circuit to double- in-service vear. was 2005: previously: strin
circuit 138-kV standards, string two circuits initially and operate one at 2006 2 e year, \ I P y: KV 9
69 kV one circuit initially and operate at 69
Install 2-8.16 MVAR capacitor banks at Lincoln 69 kV 2006 2 Capacitors moved from Iron River
Install 36 MVAR capacitor bank at Hartford 138-kV Substation 2006 3 |in-service year, was 2005; capacitors were
previously at Butler Ridge
Relocate Brule Substation (Aspen) 2007 2 Previously: construct new Brule
. in-service year, was 2008, previously: 24
Install/upgrade capacitor bank at South Monroe 69 kV to 32 MVAR 2007 3 MVAR capacitor bank
Install 2-75 MVAR capacitor banks at Arrowhead 345 kV 2008 1 Voltage changed from 230 to 345
. . . : This project was broken out separately from
Rebuild/Convert Pulliam-New Suamico 69-kV line to 138 kV 2008 4 : : ) !
previous Pulliam-Pioneer project
Construct a new Mill Road Substation at intersection of Granville-
Arcadian 345-kV, Forest Junction-Arcadian 345-kV, Sussex-Tamarack 2008 5 in-service year, was 2007; previously

138-kV and Sussex-Germantown 138-kV lines; install a 345/138-kV,
500 MVA transformer

named Lannon Junction




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning
Other project changes (continued) Date zone Reason for change or update
Construct Cranberry-Conover 115-kV line 2008 1&2 Previously a 138-kV line
Construct 138-kV bus and install 138/115-kV 150 MVA and 138/69-kV 2008 182 150 MVA transformer was at Cranberry
60 MVA transformers at Conover
Construct 138-kV bus and install a 138/69-kV, 60 MVA transformer at 2008 182 Previously named Iron River
Iron Grove
Construct 138-kV bus and |nsta|1:I>Iir?g<;{i1v?§/69-kV, 50 MVA transformer at 2009 > Was 2-50 MVA transformers at Pine River
Construct new 138-kV bus and 138/69—k\/ 100 MVA transformer at 2009 3 Renamed, was Sugar River
Montrose Substation
Construct new Montrose-Sun Valley-Oak Ridge 138KV line 2009 3 Renamed, WaSFsit‘éﬂf)Lg"er'L'”co'”'SE
Install 1-8.16 MVAR capacitor bank at Boscobel 69 kV and upgrade . .
existing 5.4 MVAR bank with an 8.16 MVAR bank 2010 3 in-service year, was 2008, was Muscoda
Construct a second Dunn Road-Egg Harbor 69-kV line 2010 4 In-Service year, was .201 1; previously under
existing right-of-way
Install a second 138/69-kV transformer at Janesville Substation 2011 3 Previously at McCue
Rebuild/Convert New Suamico-Pioneer 69-kV line to 138 KV 2015 4 Broken out separately from previous

Pulliam-Pioneer project




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

In-service Planning
New projects date zone Need for project
Install 1-5.4 MVAR capacitor bank at Munising 69 kV 2006 2 Improve voltage profile
Install 1-5.4 MVAR capacitor bank at Sawyer 69 kV 2006 2 Improve voltage profile
Uprate Colley Road 138/69-kV transformer 2006 3 Improve reliability
Uprate North Monroe 138/69-kV transformer 2006 3 Improve reliability
Uprate Paddock-Shaw 69-kV line 2006 3 Improve reliability
Uprate Brodhead-South Monroe 69-kV line 2006 3 Improve reliability
Uprate McCue 138/69-kV transformer 2006 3 Improve reliability
Upgrade 48 MVA RTU and CT at Mullet River 138/69-kV 2006 4 Improve reliability
Construct Brandon-Fairwater 69-kV line 2007 1 T-D interconnection request
Install 2-8.16 MVAR capacitor banks at Ontonagon 138 kV 2007 2 Improve voltage profile
Uprate McCue-Janesville 69-kV line 2007 3 Improve reliability
Uprate Boxelder to Stonybrook 138-kV line 2007 3 T-D interconnection request
Replace the 1200 A breaker at Edgewater T22 345/138 kV 2007 4 Improve reliability
Construct a 69-kV line from SW Ripon to the Ripon-Metomen 69-kV line 2008 1 T-D interconnection request
Increase ground clearance of Atlantic-Osceola (Laurium #2) 69-kV line I
from 120 to 167 degrees F 2008 2 Improve reliability
Install 1-5.4 MVAR capacitor bank at L'Anse 69 kV 2008 2 Improve voltage profile
Install 2-8.16 MVAR capacitor banks at M38 69 kV 2008 2 Improve voltage profile
Install 2-5.4 MVAR capacitor banks at Osceola 69 kV 2008 2 Improve voltage profile
Uprate Atlantic 138/69-kV transformer 2008 2 Improve reliability




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

In-service Planning
New projects (continued) Date zone Need for project
Uprate North Appleton-Mason Street 138-kV line 2008 4 Accommodate new generation
Uprate North Appleton-Lost Dauphin 138-kV line 2008 4 Accommodate new generation
Construct 138-kV bus and instagsap‘le?;]8/69-kv, 60 MVA transformer at 2008 1892 Improve reliability
Relocate Iron River Substation (Iron Grove) 2008 1&2 Improve reliability
Uprate Rocky Run-Plover 115-kV line terminal equipment 2009 1 Improve reliability
Install 1-5.4 MVAR capacitor bank at MTU or Henry Street 69 kV 2009 2 Improve voltage profile
Install 1-5.4 MVAR capacitor bank at Roberts 69 kV 2009 2 Improve voltage profile
Install 4-25 MVAR capacitor banks at Portage 138 kV 2009 3 Improve voltage profile
Uprate Darlington-Rock Branch 69-kV line 2010 3 Improve reliability
Uprate existing 18 MVAR capacitor bank at Spring Green 138 kV with a '
50 MVAR bank 2010 3 Improve voltage profile
Retap 48 MVA CT at South Sheboygan Falls 138/69-kV transformer 2010 4 Improve reliability
Uprate Yahara-Token Creek 69-kV line 2011 3 Improve reliability
Construct Evansville-Brooklyn 69-kV line 2011 3 Improve reliability
Uprate Northgate-20th Street 138-kV line 2011 4 Improve reliability
Replace the 400 amp metering CT at North Mullet River 69 kV 2011 4 Improve reliability
Install a 12.2 MVAR capacitor bank at Hilltop 69 kV 2012 1 Improve voltage profile
Uprate M38 138/69-kV transformer 2012 2 Improve reliability
Uprate Sun Prairie-Bird Street 69-kV line 2012 3 Improve reliability
Uprate North Monroe-ldle Hour 69-kV line 2012 3 Improve reliability
Install 138/69-kV transformer at Bass Creek 2012 3 Improve reliability




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

In-service Planning
New projects (continued) Date zone Need for project
Retap 400A primary CT at Edgewater to 600A 2012 4 Improve reliability
Uprate Port Edwards-Saratoga 138-kV line - Scope TBD 2013 1 Improve reliability
Replace the 300A current transformer at Sheboygan Falls 69 kV 2013 4 Improve reliability
Replace CTs at Racine 345-kV Substation 2013 5 Accommodate new generation
Increase McKenna 69-kV capacitor bank from 6.3 to 10.8 MVAR 2014 1 Improve voltage profile
Install 1-16.32 MVAR capacitor bank at Burke 69 kV 2014 3 Improve voltage profile
Install a second Femrite 138/69-kV transformer 2014 3 Improve reliability
Replace the Kilbourn 47 MVA 133/n6it9-kv transformer with a 100 MVA 2014 3 Improve reliability
Uprate Colley Road to Park Street Tap 69-kV line to 114 MVA 2014 3 Improve reliability
Uprate the Melissa-Tayco line to 229 MVA (300F) 2014 4 Improve reliability
Replace the Colley Road 138/69-kV transformer 2015 3 Improve reliability




Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

Table PR-24

Planned,

. : Capital cost
Project description SR LRSS Initiated Planning Need category FEPOREE egtimate
need year year zone or . L
Provisional (in millions)
Wautoma breaker replacement 2006 2006 Maintenance 1 Poor condition Planned 2.1
Whitcomb relay upgrades 2006 2006 Operation 1 Improve reliability Planned 1.3
Port Edwards substation upgrades 2006 2006 Maintenance 1 Poor condition Planned 1.2
Endeavor tap on Y17 2006 2006 Maintenance 1 Poor condition Planned 1.0
Chaffee Creek-Kilbourn (Y100) lline 2006 2006 Maintenance 1 Poor condition Planned 0.6
Nordic-Sagola line rebuild 2006 2006 Maintenance 2 Reliability, cascading, update| Planned 1.7
Nordic-Felch line rebuild 2006 2006 Maintenance 2 Reliability, cascading, update| Planned 15
Wood Structures — Zone 2 blanket 2006 2006 Maintenance 2 Poor condition Provisional 1.0
Straits equipment removal 2006 2006 Maintenance 2 Poor condition Planned 0.5
Empire relay replacement 2006 2006 Protection 2 Improve protection Planned 0.6
Hillman-Nelson Dewey (X15) line repair 2006 2006 Maintenance 3 Equipment damage Planned 2.2
Eden-Spring Green (X17) pole 2006 2006 Maintenance 3 Poor condition Planned 1.9
replacement
Eden-Nelsen Dewey (X16) pole 2006 2006 Maintenance 3 Poor condition Planned 1.8
replacement
Kirkwood-Spr?ng Green (X18) line 2006 2006 Maintenance 3 Poor condition Planned 1.0
maintenance
Eden-Rock Branch (Y106) line rebuild 2006 2006 Maintenance 3 Poor condition Planned 0.9
Colley Road substation upgrades 2006 2006 Maintenance 3 Poor condition Provisional 0.6
Caroline substation upgrade 2006 2006 Operation 4 Improve reliability Provisional 1.6
Tecumseh-Elkhart Lake line update 2006 2006 Maintenance 4 Poor condition Planned 0.6
Crivitz - RTU 2006 2006 Protection 4 Improve reliability Provisional 0.6
Bluemound breaker replacement 2006 2006 Maintenance 5 Poor condition Proposed 0.7
Enbridge-Portage (Y17) line rebuild 2006 2006 Maintenance 1-3 Poor condition Planned 14
Y17 double circuit construct 2006 2006 Maintenance 1-3 Poor condition Planned 1.7
Spare 138/69-kV transformer 2006 2006 Maintenance - Improve availability Planned 0.9
Montello-Wautoma (Y17) line rebuild 2007 2007 Maintenance 1 Poor condition Planned 3.9
Rozelleville-Sigel (Y107) line rebuild 2007 2007 Maintenance 1 Poor condition Planned 3.5
RTU -Zone 1 blanket 2007 2007 Protection 1 Improve reliability Provisional 1.8




Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

Table PR-24

: : Pl Capital cost

Project description SR LRSS Initiated Planning Need category FEPOREE estimate

need year year zone or . .
Provisional (in millions)
Relay improvements - Zone 1 blanket 2007 2007 Maintenance 1 Improve protection Provisional 1.0
Montello breaker replacement 2007 2007 Maintenance 1 Poor condition Planned 0.6
lola breaker replacement 2007 2007 Maintenance 1 Poor condition Provisional 0.6
Laurium-Franklin 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 3.1
Laurium-Osceola 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 2.2
Laurium-Adams 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 15
Laurium-Hancock 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 1.4
Wood structures - Zone 2 blanket 2007 2007 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2007 2007 Maintenance 2 Improve protection Provisional 0.8
Cedar substation removal 2007 2007 Maintenance 2 Poor condition Planned 0.7
Breaker improvements - Zone 2 blanket 2007 2007 Maintenance 2 Poor condition Provisional 0.5
Oregon-Verona (Y119) line rebuild 2007 2007 Maintenance 3 Poor condition Planned 3.5
Spring Green-SrteaE)gue"?joach (Y62) line 2007 2007 Maintenance 3 Poor condition Planned 3.2
Mount Horeb-R?glgul?lr('janch (Y135) line 2007 2007 Maintenance 3 Poor condition Planned 2.3
Boscobel-Lone Rock (Y124) line rebuild 2007 2007 Maintenance 3 Poor condition Planned 2.1
Dam Height-Dane (Y8) line rebuild 2007 2007 Maintenance 3 Poor condition Planned 1.0
RTU -Zone 4 blanket 2007 2007 Protection 4 Improve reliability Provisional 2.1
North Fond du Lac relay upgrades 2007 2007 Protection 4 Improve protection Planned 1.3
Elkhart Lake_—Random Lake line 2007 2007 Maintenance 4 Poor condition Planned 1.0
reinsulated

Breaker improvements - Zone 4 blanket 2007 2007 Maintenance 4 Poor condition Provisional 0.5
Relay improvements - Zone 4 blanket 2007 2007 Maintenance 4 Improve protection Provisional 0.5
Relay improvements - Zone 5 blanket 2007 2007 Protection 5 Improve protection Provisional 0.7
Breaker improvements - Zone 5 blanket 2007 2007 Maintenance 5 Poor condition Provisional 0.8
RTU -Zone 5 blanket 2007 2007 Protection 5 Improve reliability Provisional 0.8




Table PR-24
Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

. : Planned, | Capital cost
Project description nggzt%nar In-?/i;vrlce Initiated Plgggleng Need category Propqs_ed or _egti_m_ate

Provisional | (in millions)
Switch improvements - Zone 5 blanket 2007 2007 Maintenance 5 Poor condition Provisional 0.6
Breaker improvements - blanket 2007 2007 Maintenance - Poor condition Provisional 1.0
Relay improvements - West blanket 2007 2007 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2007 2007 Maintenance - Poor condition Provisional 0.7
Chatfee Creek-tlacock (Y90) fine 2008 2008 | Maintenance 1 Poor condition Planned 3.2
Relay improvements - Zone 1 blanket 2008 2008 Protection 1 Improve protection Provisional 0.5
Breaker improvements - Zone 2 blanket 2008 2008 Maintenance 2 Poor condition Provisional 0.5
Wood structures - Zone 2 blanket 2008 2008 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2008 2008 Maintenance 2 Improve protection Provisional 0.5
Relay improvements - Zone 4 blanket 2008 2008 Protection 4 Improve protection Provisional 1.2
Random Lake-Saukuville line reinsulate 2008 2008 Maintenance 4 Poor condition Planned 1.0
Breaker improvements - Zone 4 blanket 2008 2008 Maintenance 4 Poor condition Provisional 0.5
Breaker improvements - Zone 5 blanket 2008 2008 Maintenance 5 Poor condition Provisional 0.8
Relay improvements - Zone 5 blanket 2008 2008 Protection 5 Improve protection Provisional 0.7
Switch improvements - Zone 5 blanket 2008 2008 Maintenance 5 Poor condition Provisional 0.7
RTU -Zone 5 blanket 2008 2008 Protection 5 Improve reliability Provisional 0.5
Breaker improvements - blanket 2008 2008 Maintenance - Poor condition Provisional 1.0
Relay improvement - West blanket 2008 2008 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2008 2008 Maintenance - Poor condition Provisional 0.7
Relay improvements - Zone 1 blanket 2009 2009 Protection 1 Improve protection Provisional 0.5
Breaker improvements - Zone 2 blanket 2009 2009 Maintenance 2 Poor condition Provisional 0.5
Wood structures - Zone 2 blanket 2009 2009 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2009 2009 Maintenance 2 Improve protection Provisional 0.5
Relay improvements - Zone 4 blanket 2009 2009 Protection 4 Improve protection Provisional 1.1




Table PR-24
Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

: ; Planned, | Capital cost
Project description Syste(renarneed In-sig\/rlce Initiated Plig:]l;ng Need category Proposed or| estimate
y y Provisional | (in millions)
Breaker improvements - Zone 4

blanket 2009 2009 Maintenance 4 Poor condition Provisional 0.6
Switch improvements - Zone 5 blanket 2009 2009 Maintenance 5 Poor condition Provisional 0.9
Breaker mpg;;ar(r;?nts -Zone 5 2009 2009 Maintenance 5 Poor condition Provisional 0.8
Relay improvements - Zone 5 blanket 2009 2009 Protection 5 Improve reliability Provisional 0.8
RTU -Zone 5 blanket 2009 2009 Protection 5 Improve protection Provisional 0.5
Breaker improvements - blanket 2009 2009 Maintenance - Poor condition Provisional 1.0
Relay improvement - west blanket 2009 2009 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2009 2009 Maintenance - Poor condition Provisional 0.7
Relay improvements - Zone 1 blanket 2010 2010 Protection 1 Improve protection Provisional 0.5
Breaker |mprbc|);/ﬁlr<r§nts - Zone 2 2010 2010 Maintenance 2 Poor condition Provisional 0.5
Wood structures - Zone 2 blanket 2010 2010 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2010 2010 Maintenance 2 Improve protection Provisional 0.6
Breaker |mchl);/§Ir(ne?nts - Zone 4 2010 2010 Maintenance 4 Poor condition Provisional 0.6
Relay Improvements - Zone 4 blanket 2010 2010 Protection 4 Improve protection Provisional 1.1
Breaker Imp[)cl);/rﬁlr(r;?nts - Zone 5 2010 2010 Maintenance 5 Poor condition Provisional 0.8
Relay Improvements - Zone 5 blanket 2010 2010 Protection 5 Improve protection Provisional 0.8
RTU -Zone 5 blanket 2010 2010 Protection 5 Improve reliability Provisional 0.5
Inland 69 kV line rebuild 2010 2010 Maintenance - Poor condition Strategic 11.1
Breaker improvements - blanket 2010 2010 Maintenance - Poor condition Provisional 1.0
Relay improvement - west blanket 2010 2010 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2010 2010 Maintenance - Poor condition Provisional 0.7




Table PR-25
Projects In Design or Construction

Project Zone
Install 16.3 MVAR capacitor banks at Council Creek 138-kV 1
Reconductor Wien-McMillan 115-kV line (ATC,MEWD) 1
Expand Cranberry 115-kV substation to accommodate New Eagle River Muni 1
distribution transformer
Construct Gardner Park-Stone Lake 345-kV line 1
Construct new Gardner Park 345/115-kV Substation 1
Construct Hiawatha-Engadine 69-kV line 2
Rebuild from Nordic to Randville substation single-circuit 69-kV line to double-circuit >
69 kV
Rebuild and convert one Hiawatha-Indian Lake 69-kV circuit to double circuit 138 kV] >
standards, string one circuit initially and operate at 69 kV
Uprate Sun Prairie to Gaston Road 69-kV line to 48 MVA 3
Uprate Colorado to Sun Prairie 69-kV line to 72 MVA 3
Uprate Dane to Waunakee and Waunakee to Huiskamp 69-kV lines 3
Build new breaker and a half 345/138-kV substation on site adjacent to existing
North Madison Substation and replace existing transformers with two new 500 MVA 3
units
Reconfigure 345-kV bus at Columbia 3
Convert Columbia-North Madison 138-kV line to 345 kV 3
Construct North Appleton double-breaker ring bus configuration 4
Uprate the North Appleton-Rocky Run 345-kV line 4
Construct a 345-kV switching station at new Sheboygan Energy Center; loop 4
existing Point Beach-Granville line into new Sheboygan Energy Center
Install 2-27 MVAR capacitor banks at Moorland 138-kV 5




Table PR-26
Projects That Have Obtained Regulatory Approval, but Construction has not
Commenced

Construct North Beaver Dam-East Beaver Dam 138-kV line 3

Rebuild Turtle-Bristol 69-kV line to 138 kV and operate at 69 kV 3




Table PR-27
Projects Awaiting Regulatory Review/Approval

Project Zone

Construct Gardner Park-Central Wisconsin 345-kV line 1

Rebuild Weston-Sherman Street-Hilltop 115-kV line to double-circuit 115 kV 1

Construct Venus-Metonga 115-kV line 1

Construct Cranberry-Conover 115-kV line and rebuild/convert Conover-Plains 69-kV
1&2
to 138 kV
Construct Jefferson-Stony Brook 138-kV line 3
Construct new line from West Darien to Southwest Delavan at 138 kV, operate at 3
69 kV
Construct Morgan-Werner West 345-kV line and Werner West-Clintonville 4

138-kV line




Figure PR-6

American Transmission Company - Number of Projects by Status
10-Year Assessments 2001-2005
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Projects > New in 2005

Summary of Planned, Proposed and Provisional additions, 2005-2015

The transmission facilities that we are proposing based on this 2005 Assessment are listed
in Tables PR-2 through PR-21, and shown graphically by zone in Figures PR-1 through
PR-5. In addition, alternatives for some the primary alternatives shown in Tables PR-2
through PR-21 are listed in Table PR-22. Also, portions of the plan not reflected in the 2004
Update Assessment that have been cancelled, deferred, changed or are new to the 2005
10-Year Assessment are listed in Table PR-23. Finally, new to this Assessment, Table PR-
24 describes operations, maintenance and protection projects greater than $0.5 million for
the years 2006-2010.

In each of these tables, there is a column indicating the planned in-service year for each
particular facility and a column indicating the year the facility is needed. There are
numerous facilities for which the year it is needed precedes the planned in-service year.
There are a variety of reasons for this, including:

U The preferred alternative to address a particular need may take several years to

implement.

U The need may have existed but had been addressed with operating procedures that

are becoming less effective or ineffective.

O The preferred alternative to address a particular need may need to be implemented

in phases, thus delaying certain phases.

O New data or information became available that affected the nature of the need or
limitation, which necessitated a change in the alternative to be implemented,
introducing a delay in implementation.

The need for a project was based on load or generation development that was

uncertain.

U Stakeholder input necessitated a change in the alternative to be implemented,
introducing a delay in implementation.

U

Tables PR-2 through PR-12 show the facilities planned by year for 2005-2015 respectively.

Tables PR-13 through PR-17 show the facilities planned by zone.

Table PR-18 provides a list of planned transmission lines involving new right-of-way for
2005-2015. Since ATC intends to solicit public input on the identification of ultimate
solutions through its public planning process, these particular projects may be modified in
the future.

Table PR-19 provides a list of proposed transmission line rebuilds, reconductoring and
uprates on existing right-of-way.

Table PR-20 provides a list of proposed new substations and transformer additions
(excluding transmission-to-distribution transformers).
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Table PR-21 provides a list of other proposed substation equipment additions or

replacements.

Need categories

Within these tables, the need for each project is identified. Need categories include the

following:

Reliability:

New generation:

TLR:

Facility (line, transformer, substation equipment) normal rating is
exceeded under normal system conditions or emergency rating is
exceeded under single contingency conditions, or bus voltage is not
within 5 percent of nominal voltage under normal system conditions or
is not within 10 percent of nominal voltage under single contingency
conditions (see Planning criteria). Impending overload or voltage
violations are noted as appropriate.

In our generation interconnection studies and related transmission
service studies, the facility has been identified as necessary to
accommodate new generation.

We have identified this facility as a chronic cause for interrupting,
curtailing, limiting or denying transmission service in real time.

T-D interconnection: Facility is required to interconnect to a new transmission- distribution

Condition:

Stability:

Import capability:

Access initiative:

substation needed by a distribution company served by ATC.
We have identified the facility as needing repair or replacement.
We have identified the facility as needed to ensure that our dynamic

stability criteria is met (see Planning criteria), or will improve stability
response of generation.

Facility will enhance import capability of our transmission system.

Preliminary and partial list of facilities emerging from our Access
Initiative studies that may be beneficial in enhancing system transfer
capability and periodic economic benefit.



Table PR-2
Transmission System Additions for 2005

Projected

System additions System need| ;, Jorvice |Planning Need category Planned, | Capital cost
year year Zzone Proposed or| estimate
Provisional | (in millions)
Construct new Eagle River Muni distribution
Substation directly adjacent to the existing 2005 2005 1 T-D interconnection Planned 1.9
Cranberry 115-kV Substation
Uprate North Lake Geneva to Lake Geneva I
69-kV line to 72 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Brick Church to Walworth 69-kV line to S
48 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Brick Church to Katzenberg 69-kV line "
i0 93 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Sun Prairie to Gaston Road 69-kV line I
to 48 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Colorado to Sun Prairie 69-kV line to 72 S
MVA 2004 2005 3 reliability Proposed 0.1
Uprate Dane to Waunakee and Waunakee to C
Huiskamp 69-kV lines 2004 2005 3 reliability Proposed 0.7
Uprate the North Appleton-Rocky Run 345-kV 2005 2005 4 reliability Planned 1
line
Construct a 138-kV substation at a new
Forward Energy Center; loop existing .
Butternut-South Fond du Lac line into Forward 2005 2005 4 new generation Planned 3.2
Energy Center
Install 2-27 MVAR capacitor banks at Moorland 2004 2005 5 reliability Planned 11

138 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-3
Transmission System Additions for 2006

System need Projected Planning Flanned. i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
g‘gﬂ?ﬂfgf;ﬁkM1\g§'T(\‘/’apa°'t°r ol i 2005 2006 1 reliability Planned 23
?Tcgnﬁ‘é‘\’,%)"v ien-McMillan 115-kV line 2006 2006 1 reliability Planned 3.4
achieve transfer capability
Reconductor Weston-Northpoint 115-kV line 2005 2006 1 associated with Arrq\{vhead- Planned 55
Gardner Park, reliability, new
generation
service limitation, reliability Included in
Construlct new Gardner Park 345/115-kV 2006 2006 1 import capability & Weston Planned Arrowhead-
Substation i~ Gardner Park
stability .
estimate
Replace 345/115-kV 200 MVA transformer at service limitation, reliability, ,Lr:?cl)l\j\?heedag-
Weston with two 500 MVA units at the 2005 2006 1 import capability & Weston Planned Gardner Park
Gardner Park Substation stability .
estimate
service limitation, reliability,
ﬁ;n"ens”u"t Gardner Park-Stone Lake 345-kV 1997 2006 1 import capability & Weston | Planned 262.1
stability
achieve transfer capability Included in
Install 3-50 MVAR capacitor banks at Gardner 2006 2006 1 associated with Arrowhead- Planned Arrowhead-
Park 115 kV Gardner Park
Gardner Park .
estimate
Install a 345/161-kV transformer at Stone K;fcl)l\J/\?r?:ag-
Lake (temporary installation for construction 2006 2006 1 reliability Planned Gardner Park
outages) araner rar
estimate
Upgrade Weston-Kelly 115-kV line conductor 2006 2006 1 new generation, reliability Planned 1

clearances to 300F




Transmission S

Table PR-3
ystem Additions for 2006 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Increase size of existing Summit Lake 115-kV —_
capacitor bank from 11.3 to 16.9 MVAR 2006 2006 1 reliability Planned 1
Install 1-5.4 MVAR capacitor bank at R
Munising 69 kV 2006 2006 2 reliability Proposed 0.4
gngsf\y i [ANEAR C2REler BRTE El SEEr | g 2006 2 reliability Proposed 0.9
Construct Hiawatha-Engadine 69-kV line 2003 2006 2 reliability Planned 0
Rebuild and convert one Hiawatha-Indian
Lake 69-kV circuit to double-circuit 138-kV 2004 2006 2 reliability, service limitation | Planned 44.2
standards, string two circuits initially and
operate one at 69 kV
Install 2-8.16 MVAR capacitor banks at L
Lincoln 69 kV 2006 2006 2 reliability Proposed 1.1
Rebuild from Nordic to Randville Substation
(5 miles) of single-circuit 69-kV line to double- 2005 2006 2 reliability, condition Planned 5.2
circuit 69 kV
Reconnect the 138/69-kV transformers at
Kilbourn on separate breakers to operate 2006 2006 3 reliability Provisional 0.3
individually
Construct Butler Ridge 138-kV Substation 2006 2006 3 new generation Planned 2.8
Install 36 MVAR capacitor bank at Hartford s
138-kV Substation 2006 2006 3 reliability Planned 1.2
Uprate Colley Road 138/69-kV transformer 2006 2006 3 reliability Proposed 0.1
Uprate North Monroe 138/69-kV transformer 2006 2006 3 reliability Proposed 0
Uprate Paddock-Shaw 69-kV line 2006 2006 3 reliability Proposed 0
Uprate Brodhead-South Monroe 69-kV line 2006 2006 3 reliability Provisional 0.1
Uprate McCue 138/69-kV transformer 2006 2006 3 reliability Proposed 0.1




Table PR-3
Transmission System Additions for 2006 (continued)

North Appleton 345-kV and existing Werner
to White Lake 138-kV lines into Werner West

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Construct new 69-kV line from Columbia to
Rio to feed the proposed Wyocena 2004 2006 3 T-D interconnection, reliability Planned 5
Substation
Rebuild Turtle-Bristol 69-kV line to 138 kV 2004 2006 3 condition, rel|a_b|I|ty, new Planned 59
and operate at 69 kV generation
Build new breaker and a half 345/138-kV
subs.tatlon on S'te. adjacent to eX|st|r.19_North 2006 2006 3 reliability, new generation Planned 17.7
Madison Substation and replace existing
transformers with two new 500 MVA units
Reconfigure 345-kV bus at Columbia 2006 2006 3 reliability, new generation Planned 2.5
Convert Columbia-North Madison 138-kV _ .
line to 345 KV 2005 2006 3 reliability, new generation Planned 6
Construct new line from West Darien to
Southwest Delavan at 138 kV, operate at 2006 2006 3 T-D interconnection Planned 4
69 kV
. . reliability, service limitation, T-D
Install a 138-kV series reactor at Highway V 2005 2006 4 . : Planned 1.4
interconnection
Upgrade 48 MVA RTU and CT at Mullet —
River 138/69 kV 2006 2006 4 reliability Proposed 0
Construct a 345-kV substation at new
Cypress; loop existing Forest Junction- 2006 2006 4 new generation Planned 5.1
/Arcadian line into new Cypress
Construct a 345/138-kV switchyard at a new
Werner West Substation; install a 345/138-
kV transformer. Loop existing Rocky Run to 2004 2006 4 reliability, service limitation Planned 14.3




Table PR-3

Transmission System Additions for 2006 (continued)

138-kV line

condition

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

Construct a Martin Road-South Fond du . .
Lac/Ohmstead 138-KV line 2006 2006 4 T-D interconnection Planned 1.6
Construcf[ North Applgton 345-kV double 2006 2006 4 operations, ma!r?tenance and Planned 8.4
breaker ring bus configuration stability
Install 2-27 MVAR capacitor banks at -
Burlington 138 KV 2005 2006 5 reliability Proposed 1.6
Rebuild Stiles-Amberg double-circuit 1996 2006 284 reliability, service limitation, Planned 45.8

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-4
Transmission System Additions for 2007

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year Zzonée or estimate
Provisional| (in millions)
Uprate Metomen-North Fond du Lac 69-kV 2006 2007 1 reliability Planned 0.2
line terminal equipment
Install 2-16.3 MVAR capacitor banks at R
Wautoma 138 KV 2007 2007 1 reliability Proposed 1.2
Construct Venus-Metonga 115-kV line 2007 2007 1 T-D interconnection Planned 8
Rebuild Weston-Sherman St. and Sherman
St-Hilltop 115-kV lines as double-circuits 2007 2007 1 new generation, reliability Proposed 7.3
with a new Gardner Park-Hilltop 115-kV line
Construct Brandon-Fairwater 69-kV line 2007 2007 1 T-D interconnection Provisional 0.6
Consimeilackinaciissaasibstation 2005 2007 2 reliability, service limitation | Proposed 5.8
(new Straits Substation)
Relocate Cedar Substation (North Lake) 2005 2007 2 reliability, condition Proposed 7.3
Relocate Brule Substation (Aspen) 2007 2007 2 reliability, condition Proposed 5.7
Install 2-8.16 MVAR capacitor banks at R
Ontonagon 138 KV 2007 2007 2 reliability Proposed 1.2
Uprate McCue-Janesville 69-kV line 2007 2007 3 reliability Proposed 0
Soouiid the Verona to Oregon 63V fine 2006 2007 3 reliability Proposed 3.8
Uprate Rockdale to Jefferson 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Uprate Rockdale to Boxelder 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Uprate Boxelder to Stonybrook 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Construct a Jefferson-Lake Mills-Stony I . .
Brook 138-KV line 2006 2007 3 reliability, T-D interconnection | Proposed 19.7
Convert Kegonsa-McFarland-Femrite 69-kV S .
line to 138 KV 2007 2007 3 reliability, new generation Proposed 3.4
Construct Sprecher-Femrite 138-kV line 2007 2007 3 reliability, new generation Proposed 8.1
Install 138/69-kV transformer at Femrite 2007 2007 3 reliability, new generation Proposed 3.4




Table PR-4
Transmission System Additions for 2007 (continued)

System need Projected Plannin planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Install 138/69-kV transformer at Reiner 2007 2007 3 reliability, new generation Proposed 3.4
Convert Sycamore-Reiner-Sprecher from I
69-KV to 138 KV 2007 2007 3 reliability Proposed 25
Install/lupgrade capacitor bank at South L
Monroe 69 kV to 32 MVAR 2007 2007 3 reliability Proposed 1.1
Construct new line from Southwest Delavan
to Delavan or Bristol at 138 kV, operate at 2007 2007 3 T-D interconnection Proposed 4.3
69 kV
ilig) 2 e ElMes) SUsel e s ied) o 2007 4 reliability Provisional 25
line on existing structures
g”;tke{y 2 e AR Espalior e L CERE) e 2007 4 reliability Planned 18
Replace the 1200 A breaker at Edgewater s
T2 345/138 KV 2007 2007 4 reliability Proposed 0.3
Construct double-circuit 138-kV line from
Forest Junction/Howards Grove/Charter 2007 2007 4 T-D interconnection Proposed 25
Steel to Plymouth #4
Uprate North Appleton-Lawn Road-White .
Clay 138-kV line 2007 2007 4 reliability Planned 0.6
Construct a 345-kV bus at Bain 2005 2007 5 reliability Provisional 21
ISt 200 AR EElEeier e el 2007 2007 5 reliability Provisional 3.3
Bluemound
Install series reactor at Cornell 2007 2007 5 reliability Proposed 0.8

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-5
Transmission System Additions for 2008

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Construct a 69-kV line from SW Ripon to . . .
the Ripon-Metomen 69-KV line 2008 2008 1 T-D interconnection Provisional 0.6
. . achieve transfer capability
Upgrade Kelly-Whitcomb 115-kV line 2008 2008 1 associated with Arrowhead- | Planned 19
conductor clearances to 300F
Gardner Park
C_)onstruct Stone Lake-Arrowhead 345-kV 1997 2008 1 service Ilrp_ltatlon, reliability, _wpport Planned 158.2
line capability & Weston stability
Install 2-75 MVAR capacitor banks at Eeiieve iEnefer epelliy A??étc\?r?ga?-
P 2008 2008 1 associated with Arrowhead- Planned
Arrowhead 345 kV Gardner Park
Gardner Park :
estimate
Install 1-75 MVAR capacitor bank and 1-45 achieve transfer capability /Lr:?cl)l\j\?heedai(;]—
MVAR inductor at Stone Lake 345 kV 2008 2008 1 associated with Arrowhead- | Planned | o400 park
Gardner Park .
estimate
achieve transfer capability ,L\r;fcl)l\J/\?r?:alcT-
Install 1-50 MVAR capacitor bank at Arpin 2008 2008 1 associated with Arrowhead- Planned Gardner Park
Gardner Park .
estimate
Construct the new permanent Stone Lake reliability, import capability &
345/161-kV Substation 2008 2008 1 Weston stability Planned 8
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR 2008 2008 1 reliability Proposed 0.5
capacitor bank at Berlin 69 kV
~oouldl e G OEEaTE B LY e 2006 2008 2 reliability, condition Planned 9.2
(Laurium #1)
Increase ground clearance of Atlantic-
Osceola (Laurium #2) 69-kV line from 120 2008 2008 2 reliability Proposed 2.1

to 167 degrees F




Table PR-5
Transmission System Additions for 2008 (continued)

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year Zzone or estimate
Provisional| (in millions)
install second 345/138-KV transformer at 2008 2008 2 reliability Provisional 5.4
gngsf\y -9 NN CRPEEEr BRI ET SG80) a0 2008 2 reliability Provisional 0.5
g”;f\y 2T MR eepaeior eSS LM EE)  ggpe 2008 2 reliability Proposed 18
Install 2-5.4 MVAR capacitor banks at o
Osceola 69 kV 2008 2008 2 reliability Proposed 1.3
Uprate Atlantic 138/69-kV transformer 2008 2008 2 reliability Proposed 1.4
Construct a Rubicon-Hustisford 138-kV line 2008 2008 3 reliability Proposed 4.8
Rebuild Hustisford-Horicon 69 kV to 138 kV 2008 2008 3 reliability Proposed 2.4
Construct 138/69-kV substation at a site
near Horicon and install a 138/69-kV 2008 2008 3 reliability Proposed 8.8
transformer
Convert Rock River to Bristol to Elkhorn 138
kV operation; rebuild Bristol with a new 138- 2008 2008 3 reliability Proposed 5.1
kV bus
Construct a new 138-kV line from North _
Madison to Waunakee 2005 2008 3 reliability Proposed 10.1
Construct a new 138/69-kV substation near
\Waunakee and install a 100 MVA 138/69-kV| 2005 2008 3 reliability Proposed 1
transformer
Install 1-8.16 MVAR capacitor bank at
Richland Center 69 kV and upgrade existing 2008 2008 3 reliability Provisional 1.1
5.4 MVAR bank with an 8.16 MVAR bank
Construct 138-kV line from Canal to Dunn 2008 2008 4 reliability Proposed 4.2

Road




Table PR-5
Transmission System Additions for 2008 (continued)

Projected Planned,

‘e . . Plannin i

System additions System need ;.\ cervice 9 Need category Proposed | Capital cost
year year zone or estimate

Provisional| (in millions)

Install 60 MVA 138/69-kV transformer at 2008 2008 4 reliabilit Proposed 29

Dunn Road y P :

Rebuild/Convert Pulliam-New Suamico reliability, condition, T-D ..

69-kV line to 138 kV e 20 E interconnection e B

lkJ\F/)rl?r;[Z North Appleton-Mason Street 138- 2008 2008 4 reliability, service limitation Proposed 1.7

D e AL Gl BT 138-1 2008 2008 4 reliability, service limitation | Proposed 16

Expand the Menominee 69-kV Substation

and install 138-kV terminals. Loop the I -

West Marinette-Bay De Noc 138-kV line 2008 2008 4 reliability Provisional 2

into the substation

Install 138/69-kV transformer at the 2008 2008 4 reliability Provisional 2.1

expanded Menominee Substation

el Ervizig (Fels G- clovlsle- 2008 2008 4 reliability Provisional 7.8

circuit line

Construct a new Mill Road Substation at

intersection of Granville-Arcadian 345-kV,

Forest Junction-Arcadian 345-kV, Sussex- L

Tamarack 138-kV and Sussex- 2008 2008 5 reliability Proposed 29.2

Germantown 138-kV lines; install a

345/138-kV transformer

Reconductor Pleasant Valley-Saukville :

138-kV line 2008 2008 5 new generation Proposed 3

Reconductor Pleasant Valley-St. 2008 2008 5 new generation Proposed 3.1

Lawrence 138-kV line




Table PR-5
Transmission System Additions for 2008 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

IIi?neeconductor Cornell-Range Line 138-kV 2008 2008 5 new generation Proposed 6
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed 171
Rebuild/convert Conover-Plains 69-kV " o
line to 138 KV 2008 2008 1&2 reliability, transfer capability Proposed 69.1
Construct 138-kV bus and install 138/115-
kV 150 MVA and 138/69-kV 60 MVA 2008 2008 1&2 reliability, transfer capability Proposed 18.5
transformers at Conover
Construct 138-kV bus and install a
138/69-kV, 60 MVA transformer at Iron 2008 2008 1&2 reliability, transfer capability Proposed 29
Grove
Construct 138-kV bus and install a —
138/69-kV, 60 MVA transformer at Aspen 2008 2008 1&2 reliability Proposed 29
ReleEie o River SulssEion (o 2008 2008 182 reliability Proposed 5.9

Grove)

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-6

Transmission System Additions for 2009

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Uprqte Rock_y b Flever 1w s 2009 2009 1 new generation Proposed 0
terminal equipment
Construct Gardner Park-Central service limitation, reliability, import
Wisconsin 345-kV line 2009 2009 1 capability and Weston stability Planned 90.2
Construct new Central Wisconsin 345-kV service limitation, reliability, import
Substation 2009 2009 1 capability and Weston stability Planned 122
Relocate 69-kV Rexton tap to 69-kV s ..
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional 0.3
Relocate 69-kV Trout Lake tap to 69-kV o .
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional 0.3
Construct Mackinac 138-kV Substation
additions (portions may be earlier for 2009 2009 2 reliability, service limitation Provisional 5.8
maintenance issues)
Rebuild Hiawatha-Pine River-Mackinac N . -
69 KV to 138 KV 2009 2009 2 reliability, condition Provisional 57.4
Construct 138-kV bus and install one
138/69-kV, 50 MVA transformer at Pine 2009 2009 2 reliability Provisional 10
River
Convert rebuilt Hiawatha-Indian Lake N T
circuit (operated at 69 kV) to 138 kV. 2009 2009 2 reliability, service limitation Planned 0.2
Constru_ct 138-kV ring bus at Hiawatha 2009 2009 2 reliability, service limitation Planned 3.3
Substation
Ins’FaII 138-kV substgtlon modifications at 2009 2009 2 reliability, service limitation Planned 1.9
Indian Lake Substation
Install 1-5.4 MVAR capacitor bank at "
MTU or Henry Street 69 kV 2009 2009 2 reliability Proposed 0.6
Install 1-5.4 MVAR capacitor bank at R
Roberts 69 kV 2009 2009 2 reliability Proposed 0.6




Table PR-6

Transmission System Additions for 2009 (continued)

System need Projected Plannin planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Install 4-25 MVAR capacitor banks at N -
Portage 138 kV 2009 2009 3 reliability Provisional 2.2
Construct new 138-kV bus and install a
138/69-kV 100 MVA transformer at South 2009 2009 3 reliability Provisional 6
Lake Geneva
Construct new 138-kV line from South " . . L
Lake Geneva to White River 2009 2009 3 reliability, T-D interconnection Provisional 2.5
Construct new 138-kV bus and 138/69-kV
100 MVA transformer at Montrose 2009 2009 3 reliability Proposed 1.4
Substation
Construct new Montrose-Sun Valley-Oak o
Ridge 138-kV line 2009 2009 3 reliability Proposed 5.1
Uprate Colley Road to Brick Church 69- o
KV line to 72 MVA 2008 2009 3 reliability Proposed 0.5
In_staII a second 138/69-kV transformer at 2009 2009 3 reliability Proposed 39
Hillman
Install a 69-kV 16.32 MVAR capacitor o -
bank at Kilbourn Substation 2009 2009 3 reliability Provisional 0.4
Rebuild 2.37 miles of 69 kV from Sunset B
Point to Pearl Ave with 477 ACSR 2009 2009 4 reliability Proposed 1
String a new 138-kV line from Clintonville- included in
Werner West primarily on Morgan-Werner| 2004 2009 4 reliability, service limitation Planned |Morgan-Werner
West 345-kV line structures estimate
ﬁ)noenstruct Morgan-Wemer West 345-kV 2004 2009 4 reliability, service limitation Planned 113.8
:i?neeconductor Oak Creek-Ramsey 138-kV 2009 2009 5 new generation Proposed 0.4
Reconductor Oak Creek-Allerton 138-kV 2009 2009 5 new generation Proposed 2

line




Table PR-6
Transmission System Additions for 2009 (continued)

Concord

System Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
need year year zone or estimate
Provisional| (in millions)
Replace relaying on 230KV circuits at 2009 2009 5 new generation Proposed 3
Oak Creek
Replace two 345-kV circuit breakers at
Pleasant Prairie on the Racine and Zion .
lines with IPO breakers and upgrade 2009 2009 5 new generation Proposed 2.1
relaying
Expand Oak Creek 345-kV switchyard to 2009 2009 5 new generation Proposed 10.8
interconnect one new generator
Loop Ramsey5-Harbor 138-kV line into
Norwich and Kansas to form a new line . -
from Ramsey-Norwich and Harbor- 2009 2009 5 new generation Provisional 4.1
Kansas 138-kV lines
Construct Rockdale-Concord 345-kV line
in parallel with existing 138-kV on existing 2009 2009 3&5 reliability, service limitation Proposed 22.2
double-width right-of-way
Construct a 345-kV bus and install a
345/138-kV, 500 MVA transformer at 2009 2009 3&5 reliability Proposed 12.9

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-7
Transmission System Additions for 2010

Projected Planned,

. . . Plannin i

System additions System need | ;.\ corvice g Need category Proposed | Capital cost
year year zone or estimate

Provisional| (in millions)

Uprate Wautoma-Berlin 69-kV line 2010 2010 1 reliability Provisional 0

terminal equipment at Wautoma

Replace 138/69-kV transformer at 2010 2010 1 reliability Provisional 2

Metomen

Construict Monroe County=Council Creek |0 5 1 2010 1 access initiative, reliability Provisional 16.7

161-kV line

izl & e el onmer &l 2010 2010 1 access initiative, reliability Provisional 25

Council Creek

ILianerate G el FREmTE T b 2010 2010 1 access initiative, reliability Provisional 0.2

Rebund/reconductor Petenwell-Saratoga 2010 2010 1 access initiative, reliability Provisional 14.8

138-kV line

Install a 69-kV bus and 138/69-kV 100 . -

MVA transformer at Northwest Beloit 2010 2010 3 reliability Provisional 2

Reroute Paddock to Shirland Avenue

69-kV line into and out of Northwest 2010 2010 3 reliability Provisional 0.5

Beloit

Loop the Femrite to Royster 69-kV line I -

into AGA Gas 2010 2010 3 reliability Provisional 1.6

Convert Hillman to Eden 69-kVline to 2010 2010 3 reliability Proposed 16.5

Install 1-8.16 MVAR capacitor bank at

Boscobel 69 kV and upgrade existing 5.4 2010 2010 3 reliability Provisional 1.2

MVAR bank with an 8.16 MVAR bank

Rebuild Brodhead to South Monroe 69- —_ -

KV line using 477 ACSR 2010 2010 3 reliability Provisional 4

Convert Waunakee-Blount 69-kV line to 2010 2010 3 reliability Proposed 20

138 kV




Table PR-7

Transmission System Additions for 2010 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Uprate Darlington-Rock Branch 69-kV ling 2010 2010 3 reliability Provisional 0.1
Uprate existing 18 MVAR capacitor bank
at Spring Green 138 kV with a 50 MVAR 2010 2010 3 reliability Provisional 1.2
bank
Retap 48 MVA CT at South Sheboygan o
Falls 138/69-KV transformer 2010 2010 4 reliability Proposed 0
Rebuild/convert New Holstein-St.
Nazianz-Custer-Lakefront 69-kV line to 2010 2010 4 access initiative Provisional 7.7
138 kV (1225 Amps minimum)
Rebuild Tecumseh Road-New Holstein to
double-glrcuﬂ 138/69 kV,_whgre 2010 2010 4 access initiative Provisional 24
69 kV will serve Gravesville via New
Holstein
I(?S:(!:w MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional 3.1
Install 100 MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional 2.5
Lakefront
Construct a second Dunn Road-Egg o
Harbor 69-KV line 2010 2010 4 reliability Proposed 6.2
Uprate Kansas-Ramsey6 138-kV line 2009 2010 5 new generation Proposed 0.1
Install second 500 MVA 345/138-kV .
iransformer at Oak Creek 2010 2010 5 new generation Proposed 6.6
:Ex_p and 345-kV switchyard at Oak Creek 2010 2010 5 new generation Proposed 10.8
o interconnect one new generator
Uprate Oak Creek-Root River 138-kV line 2010 2010 5 new generation Proposed 0.6
Uprate Oak Creek-Nicholson 138-kV line 2010 2010 5 new generation Proposed 1.2
t%ogé\llgrlivBark River-Mill Road 138KV line 2010 2010 3&5 reliability, new generation Proposed 0.8




Table PR-7
Transmission System Additions for 2010 (continued)

. Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

I(iJnoenstruct a Concord-Bark River 345-kV 2010 2010 3&5 reliability, new generation Proposed 50.3
Construct a 345-kV bus and install a
345/138-kV, 500 MVA transformer at Bark 2010 2010 3&5 reliability, new generation Proposed 8.4

River

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-8
Transmission System Additions for 2011

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR 2011 2011 1 reliability Provisional 0.5
capacitor bank at Ripon 69 kV
Uprate Yahara-Token Creek 69-kV line 2011 2011 3 reliability Provisional 0.1
Construct Evansville-Brooklyn 69-kV line 2011 2011 3 reliability Provisional 7.9
Construct 345-kV line from Rockdale to N
West Middleton 2011 2011 3 reliability Proposed 49
Construct a 345-kV bus and install a
345/138-kV 500 MVA transformer at West 2011 2011 3 reliability Proposed 12
Middleton
Install a 138/69-kV transformer and 69-kV o .
bus at Yahara River Substation 2011 2011 3 reliability Provisional 1.3
Loop the Deforest to Token Creek 69-kV N .
line into the Yahara River Substation 2011 2011 3 reliability Provisional 1.2
ﬁ)noenstuct a Lake Delton-Birchwood 138-kV 2011 2011 3 reliability Provisional 3
Install a second 138/69-kV transformer at | 5544 2011 3 reliability Provisional 2
Janesville Substation
Uprate Northgate-20th Street 138-kV line 2011 2011 4 reliability Provisional 0.1
ROAEED I 4L ETD MEEMIE) ST i 2011 2011 4 reliability Provisional 0.2

North Mullet River 69 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-9
Transmission System Additions for 2012

. Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
ol Carener Peis SEes Broel VI Y g0 2012 1 reliability Provisional 0.6
line - scope TBD
Install a 12.2 MVAR capacitor bank at R ..
Hilltop 69 kV 2012 2012 1 reliability Provisional 1.3
Uprate M38 138/69-kV transformer 2012 2012 2 reliability Provisional 14
'fgé"l‘("vd Blaney Park-Munising 69 kV to 2012 2012 2 reliability, condition Provisional 53.7
Uprate Sun Prairie-Bird Street 69-kV line 2012 2012 3 reliability Proposed 0.1
Uprate North Monroe-ldle Hour 69-kV line 2012 2012 3 reliability Provisional 0.1
o EER E e  es 2012 2012 3 reliability Provisional 45
Rebuild and convert West Middleton- I .
Spring Green 69-KV line to 138 kV 2012 2012 3 reliability Provisional 22.7
Construct West Middleton-Stagecoach o .
double-circuit 138/69-KV line 2012 2012 3 reliability Provisional 6.9
Construct 69-kV line Eden through I .
Muscoda to Richland Center 2012 2012 3 reliability Provisional 23.4
Move Lone Rock 69-kV phase shifter to 2012 2012 3 reliability Provisional 0.5
Richland Center
e AR pimEry 7 el Edgenaier i 2012 2012 4 reliability Provisional 0

600A

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-10
Transmission System Additions for 2013

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
GRgil\ice 300 A metering CT at Edgewater 2013 2013 4 reliability Proposed 0
(F;éailsce 300 A metering CT at Riverside 2013 2013 4 reliability Proposed 0
Uprate Port Edwards-Saratoga 138-kV 2013 2013 1 reliability Provisional 0.1
line - Scope TBD
Salem-Spring Green-West Middleton 345-
kV proxy for Large Access Project,
includes rebuild Nelson Dewey-Spring 2013 2013 3 access initiative Provisional 343.9
Green-West Middleton 138/69 kV to
double-circuit 345/138 kV
Rebuild/convert Chalk Hills-Chandler 69 N .
KV to 138 kV operation 2013 2013 2&4 reliability Provisional 251
Expand 345 kV to 6 positions at Paddock 2013 2013 3 access initiative Provisional 0.6
Expand 138 kV to 7 positions at Paddock 2013 2013 3 access initiative Provisional 0.5
Install second 345/138-kV transformer at
Paddock (500 MVA normal/625 MVA 2013 2013 3 access initiative Provisional 1.9
emergency)
Rebuild Paddock-Town Line Road 138 kV
to double-circuit 1600 Amps minimum 2013 2013 3 access initiative Provisional 5
summer emergency each
Reconductor Town Line Road-Russell 138
kV to 1600 Amps minimum summer 2013 2013 3 access initiative Provisional 1.3
emergency
Construct new 69-kV line from South Lake 2013 2013 3 T-D interconnection Provisional 24

Geneva to Lake Shore Substation




Table PR-10
Transmission System Additions for 2013 (continued)

System additions

System need
year

Projected
in-service
year

Planning
zone

Need category

Planned,
Proposed
or
Provisional

Capital cost
estimate
(in millions)

Convert South Lake Geneva to Twin
Lakes 69-kV line to 138 kV

2013

2013

reliability

Provisional

3

Construct new 138-kV line from Twin
Lakes to Spring Valley

2013

2013

reliability

Provisional

27

Construct a Horicon-East Beaver Dam
138-kV line

2013

2013

reliability

Provisional

Replace the 300A current transformer at
Sheboygan Falls 69 kV

2013

2013

reliability

Provisional

Expand Oak Creek 345-kV switchyard to
interconnect three new generators plus
one new 345-kV line and 138-kV
switchyard to accommodate new St.
Martins line

2013

2013

new generation

Provisional

15

Construct a 345/138-kV switchyard at
Hale (Brookdale) to accommodate two
345-kV lines, a 500 MVA 345/138-kV
transformer and four 138-kV lines plus two
138/26.2 kV transformers

2013

2013

new generation

Provisional

19.6

Install two 345-kV line terminations at
Pleasant Prairie and loop Zion-Arcadian
345-kV line into Pleasant Prairie
Substation

2013

2013

new generation

Provisional

15.2

Construct an Oak Creek-Hale (Brookdale)
345-kV line installing 4 mi. new structures,
converting 16.2 mi. of non-operative 230
kV and 5 mi. 138 kV

2013

2013

new generation

Provisional

40.7

Construct Oak Creek-St Martins 138-kV
circuit #2 installing 16.6 mi. conductor on
existing towers

2013

2013

new generation

Provisional

10.7




Table PR-10
Transmission System Additions for 2013 (continued)

System additions

System need
year

Projected
in-service
year

Planning
zone

Need category

Planned,
Proposed
or
Provisional

Capital cost
estimate
(in millions)

Construct a Hale (Brookdale)-Granville
345-kV line converting/reconductoring 5.6
miles of 138 kV, rebuilding 7 miles of 138-
kV double-circuit tower line and
converting/reconductoring 3 miles of 138
kV on existing 345-kV structures

2013

2013

new generation

Provisional

41.9

Restring Bluemound-Butler 138-kV line
(KK5051) on new 345-kV structures
installed with Hale (Brookdale)-Granville
line

2013

2013

new generation

Provisional

0.7

String Butler-Tamarack (Carmen) 138-kV
line on new 345-kV structures installed
with Hale (Brookdale)-Granville line

2013

2013

new generation

Provisional

0.9

Replace CTs at Racine 345-kV Substation

2013

2013

new generation

Provisional

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-11
Transmission System Additions for 2014

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Increase McKenna 69-kV capacitor bank S -
from 6.3 to 10.8 MVAR 2014 2014 1 reliability Provisional 0.3
prate Metomen-Ripon 69-kVfine - scopel 2014 2014 1 reliability Provisional 2.2
Install a second 138/69-kV transformer at L ..
North Monroe 2014 2014 3 reliability Provisional 23
Construct West Middleton-Blount 138-kV —_ -
line 2014 2014 3 reliability Provisional 11
Construct West Middleton-North Madison | 54, 2014 3 reliability, access initiative Proposed 46.7
345-kV line
Install 1-16.32 MVAR capacitor bank at R ..
Burke 69 KV 2014 2014 3 reliability Provisional 0.1
Install a second Femrite 138/69-kV 2014 2014 3 reliability Provisional 2.4
transformer
Replace the Kilbourn 47 MVA 138/69-kV S -
transformer with a 100 MVA unit 2014 2014 3 reliability Provisional 0.2
Uprate Colley Road to Park Street Tap s -
69-kV line to 114 MVA 2014 2014 3 reliability Provisional 0.1
Replace the existing 46.7 MVA 138/69-kV
transformer at South Sheboygan Falls 2014 2014 4 reliability Provisional 1.3
with 100 MVA transformer
o E e WEEsE TEyED i 228 i 2014 2014 4 reliability Provisional 0.1

(300F)

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-12
Transmission System Additions for 2015

Projected Planned,
" System need| . . Plannin i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Replace 138/69-kV transformer at 2015 2015 1 reliability Provisional 14
automa
Construct Fitzgerald-Omro Industrial 69- —_ -
KV line 2015 2015 1 reliability Provisional 5.3
Install additional 13.6 MVAR capacitor A -
bank at Clear Lake 115 KV 2015 2015 1 reliability Provisional 0.5
Install 2-5.4 MVAR capacitor banks at P o
M-38 69 kV 2015 2015 2 reliability Provisional 0.3
replees o Colley el ISy 2015 2015 3 reliability Provisional 14
transformer
Install 28.8 MVAR capacitor bank at s ..
Butternut 138 KV 2015 2015 4 reliability Provisional 1
ﬁ)noenstruct a Northside-City Limits 138-kV 2015 2015 reliability Provisional 5
Reconductor Pulliam-Danz 69-kV line 2015 2015 reliability Provisional 2.2
R SO DRI Oy STRE B 2015 2015 4 reliability Provisional 0.1
BT P AT (A 2015 2015 4 reliability Provisional 0.1
REIUTEHERMER NOWT SR EEFIEnEED 2015 2015 4 reliability, condition Provisional 13.3

69-kV line to 138 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous
10-Year Assessment

New to this 10-Year Assessment




Table PR-13
Transmission System Additions for Zone 1

Projected

clearances to 300F

System additions Systemneed) ;.\ corvice | Planning Need category Planned,
year year zone Proposed or
Provisional
Construct new Eagle River Muni distribution
Substation directly adjacent to the existing 2005 2005 1 T-D interconnection Planned
Cranberry 115-kV Substation
Install 2-8.16 MVAR capacitor banks at Council L
Creek 138 kV 2005 2006 1 reliability Planned
Reconductor Wien-McMillan 115-kV line N
(ATC,MEWD) 2006 2006 1 reliability Planned
achieve transfer capability associated
Reconductor Weston-Northpoint 115-kV line 2005 2006 1 with Arrowhead-Gardner Park, Planned
reliability, new generation
Construct new Gardner Park 345/115-kV service limitation, reliability, import
Substation 2006 2006 1 capability & Weston stability Planned
Replace 345/115-kV 200 MVA transformer at service limitation. reliability. import
Weston with two 500 MVA units at the Gardner 2005 2006 1 o ’ y, Imp Planned
; capability & Weston stability

Park Substation
Qonstruct Gardner Park-Stone Lake 345-kV 1997 2006 1 service Ilrp_ltat|on, reliability, _wpport Planned
line capability & Weston stability
Install 3-50 MVAR capacitor banks at Gardner achieve transfer capability associated
Park 115 kV 2006 2006 1 with Arrowhead-Gardner Park Planned
Install a 345/161-kV transformer at Stone Lake
(temporary installation for construction 2006 2006 1 reliability Planned
outages)
Upgrade Weston-Kelly 115-kV line conductor 2006 2006 1 new generation, reliability Planned



clunde
Line


Table PR-13
Transmission System Additions for Zone 1 (continued)

with Arrowhead-Gardner Park

System need Projected Planning Planned,
System additions ear in-service zone Need category Proposed or
y year Provisional
Increase size of existing Summit Lake 115-kV _
capacitor bank from 11.3 to 16.9 MVAR 2006 2006 L reliability Planned
iﬁrﬁfa?ﬂeeéﬁgﬁtmo”h Fond duLac 69-kViiine| 5554 2007 1 reliability Planned
{,r\‘;tjt'(')ﬁq ;61'§8Mk\\//AR capacitor banks at 2007 2007 1 reliability Proposed
Construct Venus-Metonga 115-kV line 2007 2007 1 T-D interconnection Planned
Rebuild Weston-Sherman St. and Sherman St-
Hilltop 115-kV lines as double-circuits with a 2007 2007 1 new generation, reliability Proposed
new Gardner Park-Hilltop 115-kV line
Construct Brandon-Fairwater 69-kV line 2007 2007 1 T-D interconnection Provisional
g;)résrszﬂcettznﬁzhk\égh-rllslflrig? SWRipon to the 2008 2008 1 T-D interconnection Provisional
Upgrade Kelly-Whitcomb 115-kV line conductor achieve transfer capability associated
clearances to 300F 2008 2008 1 with Arrowhead-Gardner Park Planned
Construct Stone Lake-Arrowhead 345-kV line 1997 2008 1 service I|m_|tat|on, reliability, _|r_nport Planned
capability & Weston stability

Install 2-75 MVAR capacitor banks at achieve transfer capability associated
Arrowhead 345 kV 2008 2008 1 with Arrowhead-Gardner Park Planned
Install 1-75 MVAR capacitor bank and 1-45 achieve transfer capability associated
MVAR inductor at Stone Lake 345 kV 2008 2008 1 with Arrowhead-Gardner Park Planned
Install 1-50 MVAR capacitor bank at Arpin 2008 2008 1 achieve transfer capability associated | 10y



clunde
Line


Table PR-13
Transmission System Additions for Zone 1 (continued)

Projected

System additions System need| ;.\ corvice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct the new permanent Stone Lake reliability, import capability & Weston
345/161-KV Substation 2008 2008 ! stability Planned
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR capacitor 2008 2008 1 Reliability Proposed
bank at Berlin 69 kV
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed
Reould/convert Gonover-Plains 69KV fine to 2008 2008 182 reliability, transfer capability Proposed
Construct 138-kV bus and install 138/115-kV
150 MVA and 138/69-kV 60 MVA transformers 2008 2008 1&2 reliability, transfer capability Proposed
at Conover
Construct 138-kV bus and install a 138/69-kV, S .
60 MVA transformer at Iron Grove 2008 2008 1&2 reliability, transfer capability Proposed
Construct 138-kV bus and install 138/69-kV, 60 i
MVA transformer at Aspen 2008 2008 1&2 reliability Proposed
Relocate Iron River Substation (Iron Grove) 2008 2008 1&2 reliability Proposed
Uprgte Rocky Run-Plover 115-kV line terminal 2009 2009 1 new generation Proposed
equipment
Construct Gardner Park-Central Wisconsin service limitation, reliability, import
345KV line 2009 2009 1 capability and Weston stability Planned
Construct new Central Wisconsin 345-kV service limitation, reliability, import
Substation 2009 2009 1 capability and Weston stability Planned
Uprgte Wautoma-Berlin 69-kV line terminal 2010 2010 1 reliability Provisional
equipment at Wautoma
Replace 138/69-kV transformer at Metomen 2010 2010 1 reliability Provisional



clunde
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Table PR-13
Transmission System Additions for Zone 1 (continued)

Projected

System additions System need| ;| o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct Monroe County-Council Creek 2010 2010 1 access initiative, reliability Provisional
161-kV line
Igrs;::i a 161/138-kV transformer at Council 2010 2010 1 access initiative, reliability Provisional
Uprate Council Creek-Petenwell 138-kV line 2010 2010 1 access initiative, reliability Provisional
Rebuﬂd/reconductor Petenwell-Saratoga 2010 2010 1 access initiative, reliability Provisional
138-kV line
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR capacitor 2011 2011 1 reliability Provisional
bank at Ripon 69 kV
Uprate Gardner Park-Black Brook 115-kV line - N .
scope TBD 2012 2012 1 reliability Provisional
Lr{/stall a 12.2 MVAR capacitor bank at Hilltop 69 2012 2012 y reliability Provisional
Uprate Port Edwards-Saratoga 138-kV line - 2013 2013 y reliability Provisional
Scope TBD
Increase McKenna 69-kV capacitor bank from I -
6.3 to 10.8 MVAR 2014 2014 1 reliability Provisional
Uprate Metomen-Ripon 69-kV line - scope TBD 2014 2014 1 reliability Provisional
Replace 138/69-kV transformer at Wautoma 2015 2015 1 reliability Provisional
Construct Fitzgerald-Omro Industrial 69-kV line 2015 2015 1 reliability Provisional
Install additional 13.6 MVAR capacitor bank at 2015 2015 y reliability Provisional

Clear Lake 115 kV




Table PR-14
Transmission System Additions for Zone 2

Projected

System additions System need| ;. oo rvice | Planning Need category Planned,
year year zone Proposed or
Provisional

I(sn;f\y 1-5.4 MVAR capacitor bank at Munising 2006 2006 5 reliability Proposed
Lr:/stall 1-5.4 MVAR capacitor bank at Sawyer 69 2006 2006 2 reliability Proposed
Construct Hiawatha-Engadine 69-kV line 2003 2006 2 reliability Planned
Rebuild and convert one Hiawatha-Indian Lake
69-kV circuit to double-circuit 138-kV standards, 2004 2006 2 reliability, service limitation Planned
string two circuits initially and operate one at 69
kV
gngstka\y 2-8.16 MVAR capacitor banks at Lincoln 2006 2006 2 reliability Proposed
Rebuild from Nordic to Randville Substation (5
miles) of single circuit 69-kV line to double- 2005 2006 2 reliability, condition Planned
circuit 69 kV
E{neebund Stiles-Amberg double-circuit 138-kV 1996 2006 2&4 reliability, service limitation, condition Planned
Construct Mackinac 138-kV Substation (new 2005 2007 2 reliability, service limitation Proposed
Straits Substation)
Relocate Cedar Substation (North Lake) 2005 2007 2 reliability, condition Proposed
Relocate Brule Substation (Aspen) 2007 2007 2 reliability, condition Proposed
Install 2-8.16 MVAR capacitor banks at L
Ontonagon 138 kV 2007 2007 2 reliability Proposed
;f)bu”d Atlantic-Osceola 69-kV line (Laurium 2006 2008 2 reliability, condition Planned
Increase ground clearance of Atlantic-Osceola
(Laurium #2) 69-kV line from 120 to 167 2008 2008 2 reliability Proposed
degrees F
Install second 345/138-kV transformer at Plains 2008 2008 2 reliability Provisional




Table PR-14
Transmission System Additions for Zone 2 (continued)

Projected

System additions System need| ;o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional
Lr{/stall 1-5.4 MVAR capacitor bank at L’Anse 69 2008 2008 > reliability Provisional
LQ/Sta” 2-8.16 MVAR capacitor banks at M38 69 2008 2008 2 reliability Proposed
:sngsf\l/l 2-5.4 MVAR capacitor banks at Osceola 2008 2008 2 reliability Proposed
Uprate Atlantic 138/69-kV transformer 2008 2008 2 reliability Proposed
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed
Rebulldiconvert Conover-Plains 69KV line to 2008 2008 182 reliability, transfer capability Proposed
Construct 138-kV bus and install 138/115-kV 150
MVA and 138/69-kV 60 MVA transformers at 2008 2008 1&2 reliability, transfer capability Proposed
Conover
Construct 138-kV bus and install a 138/69-kV, 60 _ .
MVA transformer at Iron Grove 2008 2008 1&2 reliability, transfer capability Proposed
Construct 138-kV bus and install a 138/69-kV, 60 o
MVA transformer at Aspen 2008 2008 1&2 reliability Proposed
Relocate Iron River Substation (Iron Grove) 2008 2008 1&2 reliability Proposed
Relocate 69-kV Rexton tap to 69-kV Hiawatha- 2009 2009 2 condition Provisional
Pine River line (6909)
Relocate 69-kV Trout Lake tap to 69-kV . .
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional
Construct Mackinac 138-kV Substation additions| —,;q 2009 2 reliability, service limitation Provisional
(portions may be earlier for maintenance issues)
ngiv Hiawatha-Pine River-Mackinac 69 kV to 2009 2009 2 reliability, condition Provisional
Construct 138-kV bus and install one 138/69-kV, 2009 2009 > reliability Provisional

50 MVA transformer at Pine River




Table PR-14
Transmission System Additions for Zone 2 (continued)

Projected

System additions Systemneed| ;.\ (orvice |Planning Need category Planned,
year year zone Proposed or
Provisional
Convert rebuilt Hiawatha-Indian Lake circuit L T
(operated at 69 kV) to 138 kV 2009 2009 2 reliability, service limitation Planned
Constru.ct 138-kV ring bus at Hiawatha 2009 2009 2 reliability, service limitation Planned
Substation
Install 138-kV substation modifications at Indian 2009 2009 > reliability. service limitation Planned
Lake Substation Y
Install 1-5.4 MVAR capacitor bank at MTU or L
Henry Street 69 kV 2009 2009 2 reliability Proposed
Install 1-5.4 MVAR capacitor bank at Roberts 69 2009 2009 2 reliability Proposed
kV
Uprate M38 138/69-kV transformer 2012 2012 2 reliability Provisional
Rebuild Blaney Park-Munising 69 kV to 138 kV 2012 2012 2 reliability, condition Provisional
Rebuild/conve_rt Chalk Hills-Chandler 69 kV to 2013 2013 284 reliability Provisional
138 kV operation
Install 2-5.4 MVAR capacitor banks at M-38 2015 2015 2 reliability Provisional

69 kV




Transmission System Additions for Zone 3

Table PR-15

Projected

System additions System need| ;o rvice |Planning Need category Planned,
year year zone Proposed or
Provisional

Uprate North Lake Geneva to Lake Geneva N
69-KV line to 72 MVA 2004 2005 3 reliability Proposed
ap\)/rzte Brick Church to Walworth 69-kV line to 48 2004 2005 3 reliability Proposed
Uprate Brick Church to Katzenberg 69-kV line to 2004 2005 3 reliability Proposed
93 MVA
Uprate Sun Prairie to Gaston Road 69-kV line to 2004 2005 3 reliability Proposed
48 MVA
ap\)/rzte Colorado to Sun Prairie 69-kV line to 72 2004 2005 3 reliability Proposed
Uprate Dane to Waunakee and Waunakee to R
Huiskamp 69-KV lines 2004 2005 3 reliability Proposed
Reconnect the 138/69-kV transformers at
Kilbourn on separate breakers to operate 2006 2006 3 reliability Provisional
individually
Construct Butler Ridge 138-kV Substation 2006 2006 3 new generation Planned
Install 36 MVAR capacitor bank at Hartford N
138-KV Substation 2006 2006 3 reliability Planned
Uprate Colley Road 138/69-kV transformer 2006 2006 3 reliability Proposed
Uprate North Monroe 138/69-kV transformer 2006 2006 3 reliability Proposed
Uprate Paddock-Shaw 69-kV line 2006 2006 3 reliability Proposed
Uprate Brodhead-South Monroe 69-kV line 2006 2006 3 reliability Provisional
Uprate McCue 138/69-kV transformer 2006 2006 3 reliability Proposed
Construct new 69-kV line from Co'“”.'b'a toRioto 2004 2006 3 T-D interconnection, reliability Planned
feed the proposed Wyocena Substation
Rebuild Turtle-Bristol 69-kV line to 138 kV and 2004 2006 3 condition, reliability, new generation Planned

operate at 69 kV




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;.\ Jorvice |Planning Need category Planned,
year year zone Proposed or
Provisional

Build new breaker and a half 345/138-kV
subs_tatlon on S't? adjacent to eX'St"f'g.North 2006 2006 3 reliability, new generation Planned
Madison Substation and replace existing
transformers with two new 500 MVA units
Reconfigure 345-kV bus at Columbia 2006 2006 3 reliability, new generation Planned
gfg\lﬁ/rt Columbia-North Madison 138-kV line to 2005 2006 3 reliability, new generation Planned
Construct new line from West Darien to . :
Southwest Delavan at 138 kV, operate at 69 kV 2006 2006 3 T-D interconnection Planned
Uprate McCue-Janesville 69-kV line 2007 2007 3 reliability Proposed
Rebuild the Verona to Oregon 69-kV line Y119 2006 2007 3 reliability Proposed
Uprate Rockdale to Jefferson 138-kV line 2007 2007 3 reliability, service limitation Planned
Uprate Rockdale to Boxelder 138-kV line 2007 2007 3 reliability, service limitation Planned
Uprate Boxelder to Stonybrook 138-kV line 2007 2007 3 reliability, service limitation Planned
Construqt a Jefferson-Lake Mills-Stony Brook 2006 2007 3 reliability, T-D interconnection Proposed
138-kV line
t%orglserli\}/(egonsa-McFarIand-Femnte 69-kV line 2007 2007 3 reliability, new generation Proposed
Construct Sprecher-Femrite 138-kV line 2007 2007 3 reliability, new generation Proposed
Install 138/69-kV transformer at Femrite 2007 2007 3 reliability, new generation Proposed
Install 138/69-kV transformer at Reiner 2007 2007 3 reliability, new generation Proposed
Convert Sycamore-Reiner-Sprecher from 69 kV 2007 2007 3 reliability Proposed
to 138 kV
Install/lupgrade capacitor bank at South Monroe N
69 kV to 32 MVAR 2007 2007 3 reliability Proposed
Construct new line from Southwest Delavan to . :
Delavan or Bristol at 138 kV, operate at 69 kV 2007 2007 3 T-D interconnection Proposed
Construct a Rubicon-Hustisford 138-kV line 2008 2008 3 reliability Proposed
Rebuild Hustisford-Horicon 69 kV to 138 kV 2008 2008 3 reliability Proposed




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;. (o vice |Planning Need category Planned,
year year zone Proposed or
Provisional

Construct 138/69-kV substation at a site near "
Horicon and install a 138/69-kV transformer 2008 2008 3 reliability Proposed
Convert Rock River to Bristol to Elkhorn 138 kV I
operation; rebuild Bristol with a new 138-kV bus 2008 2008 3 reliability Proposed
Construct a new 138-kV line from North Madison 2005 2008 3 reliability Proposed
to Waunakee
Construct a new 138/69-kV substation near
Waunakee and install a 100 MVA 138/69-kV 2005 2008 3 reliability Proposed
transformer
Install 1-8.16 MVAR capacitor bank at Richland
Center 69 kV and upgrade existing 5.4 MVAR 2008 2008 3 reliability Provisional
bank with an 8.16 MVAR bank
Install 4-25 MVAR capacitor banks at Portage 2009 2009 3 reliability Provisional
138 kV
Construct new 138-kV bus and install a 138/69- —_ -
kV 100 MVA transformer at South Lake Geneva 2009 2009 3 reliability Provisional
Construct new.138—.kV line from South Lake 2009 2009 3 reliability, T-D interconnection Provisional
Geneva to White River
Construct new 138-kV bus and 138/69-kV 100 I
MVA transformer at Montrose Substation 2009 2009 3 reliability Proposed
Construct new Montrose-Sun Valley-Oak Ridge o
138-kV line 2009 2009 3 reliability Proposed
Uprate Colley Road to Brick Church 69-kV line to 2008 2009 3 reliability Proposed
72 MVA
Install a second 138/69-kV transformer at Hillman 2009 2009 3 reliability Proposed
Install a 69-kV 16.32 MVAR capacitor bank at 2009 2009 3 reliability Provisional

Kilbourn Substation



clunde
Line


Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct Rockdale-Concord 345-kV line in
parallel with existing 138 kV on existing double- 2007 2009 3&5 reliability, service limitation Proposed
width right-of-way
Construct a 345-kV bus and install a 345/138-kV, N
500 MVA transformer at Concord 2007 2009 3&5 reliability Proposed
Install a 69-kV bus and 138/69-kV 100 MVA I -
transformer at Northwest Beloit 2010 2010 3 reliability Provisional
Reroute Paddock to Shirland Avenue 69-kV line . .
into and out of Northwest Beloit 2010 2010 3 reliability Provisional
Iéoaosp the Femrite to Royster 69-kV line into AGA 2010 2010 3 reliability Provisional
Convert Hillman to Eden 69-kV line to 138 kV 2010 2010 3 reliability Proposed
Install 1-8.16 MVAR capacitor bank at Boscobel
69 kV and upgrade existing 5.4 MVAR bank with 2010 2010 3 reliability Provisional
an 8.16 MVAR bank
Rebuild Brodhead to South Monroe 69-kV line I -
using 477 ACSR 2010 2010 3 reliability Provisional
Convert Waunakee-Blount 69-kV line to 138 kV 2010 2010 3 reliability Proposed
Uprate Darlington-Rock Branch 69-kV line 2010 2010 3 reliability Provisional
Uprate existing 18 MVAR capacitor bank at Spring " ..
Green 138 kV with a 50 MVAR bank 2010 2010 3 reliability Provisional
Convert Bark River-Mill Road 138-kVfine to 345 2009 2010 385 reliability, new generation Proposed
Construct a Concord-Bark River 345-kV line 2009 2010 3&5 reliability, new generation Proposed
Construct a 345-kV bus and install a 345/138-kV, _ :
500 MVA transformer at Bark River 2009 2010 3&5 reliability, new generation Proposed
Uprate Yahara-Token Creek 69-kV line 2011 2011 3 reliability Provisional
Construct Evansville-Brooklyn 69-kV line 2011 2011 3 reliability Provisional




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;o 1ice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct 345-kV line from Rockdale to West 2011 2011 3 reliabilit Proposed
Middleton y P
Construct a 345-kV bus and install a 345/138-kV R
500 MVA transformer at West Middleton 2011 2011 3 reliability Proposed
Install a 138/69-kV transformer and 69-kV bus at o -
Yahara River Substation 2011 2011 3 reliability Provisional
Loop the Deforest to Token Creek 69-kV line into —_ -
ihe Yahara River Substation 2011 2011 3 reliability Provisional
Constuct a Lake Delton-Birchwood 138-kV line 2011 2011 3 reliability Provisional
Install a second 138/69-kV transformer at 2011 2011 3 reliabilit Provisional
Janesville Substation y
Uprate Sun Prairie-Bird Street 69-kV line 2012 2012 3 reliability Proposed
Uprate North Monroe-ldle Hour 69-kV line 2012 2012 3 reliability Provisional
Install 138/69-kV transformer at Bass Creek 2012 2012 3 reliability Provisional
Rebuild and convert West Middleton-Spring Green I -
69-KV line to 138 KV 2012 2012 3 reliability Provisional
Construct West Middleton-Stagecoach double- —_ -
circuit 138/69-KV line 2012 2012 3 reliability Provisional
Construct 69-kV line Eden through Muscoda to 2012 2012 3 reliabilit Provisional
Richland Center y
Move Lone Rock 69-kV phase shifter to Richland 2012 2012 3 reliabilit Provisional
Center Yy
Salem-Spring Green-West Middleton 345-kV
proxy for Large Access Project, includes rebuild o .
Nelson Dewey-Spring Green-West Middleton 2013 2013 3 access initiative Provisional
138/69 kV to double-circuit 345/138 kV
Expand 345 kV to 6 positions at Paddock 2013 2013 3 access initiative Provisional
Expand 138 kV to 7 positions at Paddock 2013 2013 3 access initiative Provisional




Table PR-15
Transmission System Additions for Zone 3 (continued)

Projected

System additions System need| ;o 1vice | Planning Need category Planned,
year year Zone Proposed or
Provisional

Install second 345/138-kV transformer at Paddock D .
(500 MVA normal/625 MVA emergency) 2013 2013 3 access initiative Provisional
Rebuild Paddock-Town Line Road 138 kV to
double-circuit 1600 Amps minimum summer 2013 2013 3 access initiative Provisional
emergency each
Reconductor Town Line Road-Russell 138 kV to 2013 2013 3 access initiative Provisional
1600 Amps minimum summer emergency
Construct new 69-kV line from South Lake . . -
Geneva to Lake Shore Substation 2013 2013 3 T-D interconnection Provisional
Qonveﬂ South Lake Geneva to Twin Lakes 69-kV 2013 2013 3 reliability Provisional
line to 138 kV
Cor)struct new 138-kV line from Twin Lakes to 2013 2013 3 reliability Provisional
Spring Valley
Construct a Horicon-East Beaver Dam 138-kV line 2013 2013 3 reliability Provisional
Install a second 138/69-kV transformer at North 2014 2014 3 reliability Provisional
Monroe
Construct West Middleton-Blount 138-kV line 2014 2014 3 reliability Provisional
Enoenstruct West Middleton-North Madison 345-kV 2014 2014 3 reliability, access initiative Proposed
gngsf\y 1-16.32 MVAR capacitor bank at Burke 2014 2014 3 reliability Provisional
Install a second Femrite 138/69-kV transformer 2014 2014 3 reliability Provisional
Replace the Kilbourn 47 MVA 138/69-kV " -
transformer with a 100 MVA unit 2014 2014 3 reliability Provisional
Uprate Colley Road to Park Street Tap 69-kV line o -
to 114 MVA 2014 2014 3 reliability Provisional
Replace the Colley Road 138/69-kV transformer 2015 2015 3 reliability Provisional




Table PR-16
Transmission System Additions for Zone 4

Projected

System additions System need| ;, cervice | P1anning Need category Planned,
year year zone Proposed or
Provisional
Uprate the North Appleton-Rocky Run 345-kV line 2005 2005 4 reliability Planned
Construct a 138-kV substation at a new Forward
Energy Center; loop existing Butternut-South Fond 2005 2005 4 new generation Planned
du Lac line into Forward Energy Center
Install a 138-kV series reactor at Highway V 2005 2006 4 reliability, service limitation, T-D Planned
interconnection

Upgrade 48 MVA RTU and CT at Mullet River I
138/69 kV 2006 2006 4 reliability Proposed
Construct a 345-kV substation at new Cypress;
loop existing Forest Junction-Arcadian line into 2006 2006 4 new generation Planned
new Cypress
Construct a 345/138-kV switchyard at a new
Werner West Substation; install a 345/138-kV
transformer. Loop existing Rocky Run to North 2004 2006 4 reliability, service limitation Planned
Appleton 345-kV and existing Werner to White
Lake 138-kV lines into Werner West
Construct a Martin Road-South Fond du . .
Lac/Ohmstead 138-kV line 2006 2006 4 T-D interconnection Planned
Qonstruct No.rth Appleton 345-kV double breaker 2006 2006 4 operations, maintenance and stability Planned
ring bus configuration
Rebuild Stiles-Amberg double-circuit 138-kV line 1996 2006 2&4 reliability, service limitation, condition Planned
Strlng_ a new Ellinwood-Sunset Point 138-kV line 2007 2007 4 reliability Provisional
on existing structures
I(sn;’f\y 2-16.3 MVAR capacitor bank at Canal 2007 2007 4 reliability Planned
Replace the 1200 A breaker at Edgewater T22 2007 2007 4 reliability Proposed

345/138 kV




Table PR-16
Transmission System Additions for Zone 4 (continued)

Projected

System additions System need| ; corvice | Planning Need category Planned,
year year zone Proposed or
Provisional

Construct double-circuit 138-kV line from Forest
Junction/Howards Grove/Charter Steel to 2007 2007 4 T-D interconnection Proposed
Plymouth #4
Uprate l\_lorth Appleton-Lawn Road-White Clay 2007 2007 4 reliability Planned
138-kV line
Construct 138-kV line from Canal to Dunn Road 2008 2008 4 reliability Proposed
:_\Ts;adll 60 MVA 138/69-kV transformer at Dunn 2008 2008 4 reliability Proposed
Rebuild/Convert Pulliam-New Suamico 69-kV 2008 2008 4 reliapility, conditipn, T-D Provisional
line to 138 kV interconnection
Uprate North Appleton-Mason Street 138-kV line 2008 2008 4 reliability, service limitation Proposed
Uprate North Appleton-Lost Dauphin 138-kV line 2008 2008 4 reliability, service limitation Proposed
Expand the Menominee 69-kV Substation and
install 138-kV terminals. Loop the West N -
Marinette-Bay De Noc 138-kV line into the 2008 2008 4 reliability Provisional
substation
Install 1.38/69-kV trarlsformer at the expanded 2008 2008 4 reliability Provisional
Menominee Substation
:ﬁ]eebund Crivitz-High Falls 69-kV double-circuit 2008 2008 4 reliability Provisional
Rebuild 2.37 miles of 69 kV from Sunset Point to N
Pearl Ave with 477 ACSR 2009 2009 4 reliability Proposed
String a new 138-kV line from Clintonville-Werner
West primarily on Morgan-Werner West 345-kV 2004 2009 4 reliability, service limitation Planned
line structures
Construct Morgan-Werner West 345-kV line 2004 2009 4 reliability, service limitation Planned
Retap 48 MVA CT at South Sheboygan Falls 2010 2010 4 reliability Proposed

138/69-kV transformer




Table PR-16
Transmission System Additions for Zone 4 (continued)

Projected

System additions System need | .\ corvice | Planning Need category Planned,
year year zone Proposed or
Provisional

Rebuild/convert New Holstein-St Nazianz-
Custer-Lakefront 69-kV line to 138 kV (1225 2010 2010 4 access initiative Provisional
Amps minimum)
Rebuild Tecumseh Road-New Holstein to
double-circuit 138/69 kV, where 69 kV will serve 2010 2010 4 access initiative Provisional
Gravesville via New Holstein
Install 47 MVA 138/69-kV transformer at Custer 2010 2010 4 access initiative Provisional
Install 100 MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional
Lakefront
ConstrL_Jct a second Dunn Road-Egg Harbor 2010 2010 4 reliability Proposed
69-kV line
Uprate Northgate-20th Street 138-kV line 2011 2011 4 reliability Provisional
Replace the 400 amp metering CT at North —_ -
Mullet River 69 kV 2011 2011 4 reliability Provisional
Retap 400A primary CT at Edgewater to 600A 2012 2012 4 reliability Provisional
gge'f('\?ce 300 A metering CT at Edgewater 2013 2013 4 reliability Proposed
Rebuild/conve_rt Chalk Hills-Chandler 69 kV to 2013 2013 284 reliability Provisional
138 kV operation
Replace 300 A metering CT at Riverside 69 kV 2013 2013 4 reliability Proposed
Replace the 300A current transformer at S .
Sheboygan Falls 69 KV 2013 2013 4 reliability Provisional
Replace the existing 46.7 MVA 138/69-kV
transformer at South Sheboygan Falls with 100 2014 2014 4 reliability Provisional
MVA transformer
Uprate the Melissa-Tayco to 229 MVA (300F) 2014 2014 4 reliability Provisional
I1n3s8taiiIV28.8 MVAR capacitor bank at Butternut 2015 2015 4 reliability Provisional
Construct a Northside-City Limits 138-kV line 2015 2015 4 reliability Provisional




Table PR-16
Transmission System Additions for Zone 4 (continued)

. System need _Project_ed Plannin
System additions y in-service 9 Need category Planned,
year year zone Proposed or
Provisional
Reconductor Pulliam-Danz 69-kV line 2015 2015 4 reliability Provisional
Reconductor Danz-Henry Street 69-kV line 2015 2015 4 reliability Provisional
Reconductor Pulliam-Van Buren 69-kV line 2015 2015 4 reliability Provisional
DUl onvert New Suamico-Floneer 69-kV 2015 2015 4 reliability, condition Provisional
ine to 138 kV




Table PR-17
Transmission System Additions for Zone 5

System need Projected Planning PI d
System additions in-service Need category anned,
year year Zzonée Proposed or
Provisional

I1n3s8talllv2-27 MVAR capacitor banks at Moorland 2004 2005 5 reliability Planned
I1n33§a|llv2-27 MVAR capacitor banks at Burlington 2005 2006 5 reliability Proposed
Install series reactor at Cornell 2007 2007 5 reliability Proposed
Construct a 345-kV bus at Bain 2005 2007 5 reliability Provisional
Install 200 MVAR capacitor bank at Bluemound 2007 2007 5 reliability Provisional
Construct a new Mill Road Substation at
intersection of Granville-Arcadian 345-kV,
Forest Junction-Arcadian 345-kV, Sussex- _
Tamarack 138-kV and Sussex-Germantown 2007 2008 5 reliability Proposed
138-kV lines; install a 345/138-kV, 500 MVA
transformer
IFi{neeconduc’(or Pleasant Valley-Saukville 138-kV 2008 2008 5 new generation Proposed
kR\t/a(I:i?]r;ductor Pleasant Valley-St. Lawrence 138- 2008 2008 5 new generation Proposed
Reconductor Cornell-Range Line 138-kV line 2008 2008 5 new generation Proposed
Reconductor Oak Creek-Ramsey 138-kV line 2009 2009 5 new generation Proposed
Reconductor Oak Creek-Allerton 138-kV line 2009 2009 5 new generation Proposed
gfgéice relaying on 230-kV circuits at Oak 2009 2009 5 new generation Proposed
Replace two 345-kV circuit breakers at Pleasant
Prairie on the Racine and Zion lines with IPO 2009 2009 5 new generation Proposed
breakers and upgrade relaying
Expand Oak Creek 345-kV switchyard to 2009 2009 5 new generation Proposed
interconnect one new generator




Table PR-17
Transmission System Additions for Zone 5 (continued)

Projected

500 MVA 345/138-kV transformer and 4-138-kV
lines plus two 138/26.2 kV transformers

System additions System need | ;. corvice | Planning Need category Planned,
year year Zzonée Proposed or
Provisional

Loop Ramsey5-Harbor 138-kV line into Norwich
and Kansas to form a new line from Ramsey- 2009 2009 5 new generation Provisional
Norwich and Harbor-Kansas 138-kV lines
Construct Rockdale-Concord 345-kV line in
parallel with existing 138 kV on existing double- 2009 2009 3&5 reliability, service limitation Proposed
width right-of-way
Construct a 345-kV bus and install a 345/138- "
kV, 500 MVA transformer at Concord 2009 2009 3&5 reliability Proposed
Uprate Kansas-Ramsey6 138-kV line 2010 2010 5 new generation Proposed
Install second 500 MVA 345/138-kV transformer 2010 2010 5 new generation Proposed
at Oak Creek
!Expand 345-kV switchyard at Oak Creek to 2010 2010 5 new generation Proposed
interconnect one new generator
Uprate Oak Creek-Root River 138-kV line 2010 2010 5 new generation Proposed
Uprate Oak Creek-Nicholson 138-kV line 2010 2010 5 new generation Proposed
E\(/)nvert Bark River-Mill Road 138-kV line to 345 2010 2010 3&5 reliability, new generation Proposed
Construct a Concord-Bark River 345-kV line 2010 2010 3&5 reliability, new generation Proposed
Construct a 345-kV bus and install a 345/138- _ .
KV. 500 MVA transformer at Bark River 2010 2010 3&5 reliability, new generation Proposed
Expand Oak Creek 345-kV switchyard to
interconnect three new generators plus one new . .
345KV line and 138-KV switchyard to 2013 2013 5 new generation Provisional
accommodate new St. Martins line
Construct a 345/138-kV switchyard at Hale
(Brookdale) to accommodate two 345-kV lines, a 2013 2013 5 new generation Provisional




Table PR-17
Transmission System Additions for Zone 5 (continued)

Projected

System additions System need | ;. corvice | Planning Need category Planned,
year year Zzonée Proposed or
Provisional

Install two 345-kV line terminations at Pleasant
Prairie and loop Zion-Arcadian 345-kV line into 2013 2013 5 new generation Provisional
Pleasant Prairie Substation
Construct an Oak Creek-Hale (Brookdale) 345-kV
line installing 4 mi. new structures, converting 2013 2013 5 new generation Provisional
16.2 mi. of non-operative 230 kV and 5 mi. 138 kV
Qonstruct Oak Qreek-St. Martins 1.33-kV circuit #2 2013 2013 5 new generation Provisional
installing 16.6 mi. conductor on existing towers
Construct a Hale (Brookdale)-Granville 345-kV
line converting/reconductoring 5.6 mi. 138 kV,
rebuilding 7 mi. 138-kV double-circuit tower line 2013 2013 5 new generation Provisional
and converting/reconductoring 3 mi. 138 kV on
existing 345-kV structures
Restring Bluemound-Butler 138-kV line (KK5051)
on new 345-kV structures installed with Hale 2013 2013 5 new generation Provisional
(Brookdale)-Granville line
String Butler-Tamarack (Carmen) 138-kV line on
new 345-kV structures installed with Hale 2013 2013 5 new generation Provisional
(Brookdale)-Granwville line
Replace CTs at Racine 345-kV Substation 2013 2013 5 new generation Provisional




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way

Approx. line mileage Projected
Identified need Potential solutions Total New ROW | System | in-service .
need year year |Planning zone
Reduce service limitations, relieve
.overload_s or low voltages under_. Construct Gardner Pgrk—Stone Lake 140 73.4 1997 2006 1
contingency, improve transfer capability & 345-kV line
Weston stability
Relieve overloads or low voltages under Rebuild from Nordic to Randville
continaency. replace agin %cilities Substation (5 miles) of single circuit 5 1 2005 2006 2
gency, replace aging 69-kV line to double-circuit 69 KV
T-D interconnection request, relieve Construct new 69-kV line from
overloads or low voltages under Columbia to Rio to feed the proposed 8.16 8.16 2004 2006 3
contingency Wyocena Substation
Construct new line from West Darien
T-D interconnection request to Southwest Delavan at 138 kV, 3 3 2006 2006 3
operate at 69 kV
T-D interconnection request Construct Venulfr;';"em”ga TS-kV 1 405 115 2007 2007 1
T-D interconnection request Construct Brandlti)nne-Falrwater 69-kv 4 4 2007 2007 1
Relieve overloads or low voltages under Construct a Jefferson-Lake Mills-
contingency, T-D interconnection request Stony Brook 138-kV line 12 12 2006 2007 3
Re_lleve overloads or low voltages undgr Construct Sprecher-Femnte 138-kV > 2 2007 2007 3
contingency, accommodate new generation line
Construct new line from Southwest
T-D interconnection request Delavan to Delavan or Bristol at 3.5 3.5 2007 2007 3
138 kV, operate at 69 kV
Construct double-circuit 138-kV line
T-D interconnection request from Forest Junction/Howards 1.25 1.25 2007 2007 4

Grove/Charter Steel to Plymouth #4




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way (continued)

Approx. line mileage Projected
Identified need Potential solutions System | in-service
Total New ROW y
ota ew RO need year year |Planning zone
Construct a 69-kV line from
T-D interconnection request Southwest Ripon to the Ripon- 1.5 1.5 2008 2008 1
Metomen 69-kV line
Reduce service limitations, relieve
.overload_s or low voltages under_ _ Construct Stone Lake—Arrowhead 70 36.6 1997 2008 1
contingency, improve transfer capability & 345-kV line
Weston stability
Relieve overloads or low voltages under Construct a Rubicon-Hustisford 5 5 2008 2008 3
contingency 138-kV line
Relieve overloads or low voltages under Construct a new 138-kV line from 5 5 2005 2008 3
contingency North Madison to Waunakee
Relieve overloads or low voltages under |Construct Cranberry-Conover 115-kV 14 14 2008 2008 1892
contingency, transfer capability line
Relieve overloads or low voltages under Construct new 138-kV line from 3 3 2009 2009 3
contingency, T-D interconnection request | South Lake Geneva to White River
Relieve overloads or low voltages under |Construct new Montrose-Sun Valley-
contingency Oak Ridge 138-kV line 9 3 2009 2009 3
String a new 138-kV line from
Relieve overloads or low voltages under |Clintonville-Werner West primarily on 16 2 2004 2009 4
contingency, reduce service limitations Morgan-Werner West 345-kV line
structures
Relieve overloads or low voltages under Construct Morgan-Werner West 47 47 2004 2009 4
contingency, reduce service limitations 345-kV line
Relieve overloads or low voltages under Reroute Paddock to Shirland Avenue
: 9 69-kV line into and out of Northwest 1 0.5 2010 2010 3
contingency Beloit
Relieve overloads or low voltages under | Loop the Femrite to Royster 69-kV 03 0.3 2010 2010 3

contingency

line into AGA Gas




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way (continued)

Approx. line mileage Projected
Identified need Potential solutions Total New ROW | System | in-service .
need year year |Planning zone
Relieve overloads or low voltages under | Construct a second Dun_n Road-Egg 12.66 12.66 2010 2010 4
contingency Harbor 69-kV line
Re_lleve overloads or low voltages undgr Construct a Conco_rd—Bark River 19 10 2009 2010 385
contingency, accommodate new generation 345-kV line
Relieve overloads or low voltages under |Construct Evansyille-BrookIyn 69-kV 8 8 2011 2011 3
contingency line
Relieve overloads or low voltages under |Construct 345-kV Ilpe from Rockdale 35 35 2011 2011 3
contingency to West Middleton
Relieve overloads or low voltages under Loop the Deforest to Token Creek
: 69-kV line into the Yahara River 1 1 2011 2011 3
contingency .
Substation
Relieve overloads or low voltages under | Constuct a Lake DeI_ton-B|rchwood 5 5 2011 2011 3
contingency 138-kV line
Relieve overloads or low voltages under | Construct 69-kV I_|ne Eden through 35 35 2012 2012 3
contingency Muscoda to Richland Center
Salem-Spring Green-West Middleton
345-kV proxy for Large Access
ey Project, includes rebuild Nelson
Access initiative Dewey-Spring Green-West Middleton 114 114 2013 2013 3
138/69 kV to double-circuit
345/138 kV
Relieve overloads or low voltages under |Rebuild/convert Chalk Hills-Chandler
contingency 69 kV to 138 kV operation 54 14 2013 2013 284
Construct new 69-kV line from South
T-D interconnection request Lake Geneva to Lake Shore 3.2 3.2 2013 2013 3
Substation
Relieve overloads or low voltages under |Construct new 138—I_(V line from Twin 9 9 2013 2013 3
contingency Lakes to Spring Valley
Relieve overloads or low voltages under Construct a Horicon-East Beaver 9 9 2013 2013 3

contingency

Dam 138-kV line




Table PR-18

Identified Needs and Transmission Lines Requiring New Right-of-Way (continued)
Approx. line mileage Projected
Identified need Potential solutions Total New ROW | System | in-service .
need year year Planning zone
Construct an Oak Creek-Hale
(Brookdale) 345-kV line installing 4
Accommodate new generation mi. new structures, converting 16.2 25.2 4 2010 2013 5
mi. of non-operative 230 kV and 5 mi.
138 kV

Relieve oyerloads or low vplta_\ggs under Construct West M|ddlet_on-North 20 20 2014 2014 3

contingency, access initiative Madison 345-kV line
Relieve overloads or low voltages under | Construct Fltzgerald_—Omro Industrial 7 7 2015 2015 1

contingency 69-kV line




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System | in-service
or uprated lines need year year Planning zone
Relieve overloads or low voltages under Reconductor Wien-McMillan 115-kV
contingency line (ATC, MEWD) 20 2006 2006 1
Achieve transfer capability associated with
Arrowhead-Gardner Park, relieve overloads Reconductor Weston-Northpoint 24 2005 2006 1
or low voltages under contingency, 115-kV line
accommodate new generation
Relieve overloads or low voltages under Construct Hiawatha-Engadine 02 2003 2006 2
contingency 69-kV line '
Rebuild and convert one Hiawatha-
Relieve overloads or low voltages under Indian Lake 69-kV circuit to double-
: 9= circuit 138-kV standards, string two 40 2004 2006 2
contingency, reduce service limitations TR
circuits initially and operate one at
69 kV
Replace aging facilities, relieve overloads or| . . .
) Rebuild Turtle-Bristol 69-kV line to
low voltages under contlngepcy, 138 kV and operate at 69 kV 29 2004 2006 3
accommodate new generation
Relieve overloads or low voltages under Convert Columbia-North Madison
contingency, accommodate new generation 138-kV line to 345 kV 1741 2005 2006 3
. . Construct a Martin Road-South Fond
T-D interconnection request du Lac/Ohmstead 138-kV line 0.5 2006 2006 4
Relieve overloads or low voltages under . . -
contingency, reduce service limitations, Rebuild Stiles-Amberg double-circuit 45 1996 2006 284

replace aging facilities

138-kV line




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System | in-service
or uprated lines need year year Planning zone
Accommodate new generation, relieve Rebuild Weston-Sherman St. and
’ Sherman St-Hilltop 115-kV lines as
overloads or low voltages under Co 9.5 2007 2007 1
contingenc double-circuits with a new Gardner
gency Park-Hilltop 115-kV line
Relieve overloads or low voltages under | Rebuild the Verona to Oregon 69-kV 11 2006 2007 3
contingency line Y119
Relieve overloads or low voltages under | Convert Kegonsa-McFarland-Femrite 59 2007 2007 3
contingency, accommodate new generation 69-kV line to 138 kV ’
Relieve overloads or low voltages under Convert Sycamore-Reiner-Sprecher
contingency from 69 kV to 138 kV 6.5 2007 2007 3
Relieve overloads or low voltages under | String a new Ellinwood-Sunset Point 358 2007 2007 4
contingency 138-kV line on existing structures '
Relieve overloads or low voltages under Uprate North Appleton-Lawn Road-
contingency White Clay 138-kV line 29.8 2007 2007 4
Achieve transfer capability associated with | Upgrade Kelly-Whitcomb 115-kV line o4 2008 2008 1
Arrowhead-Gardner Park conductor clearances to 300F
Relieve overloads or low voltages under Rebuild Atlantic-Osceola 69-kV line 13.7 2006 2008 2
contingency, replace aging facilities (Laurium #1) '
Relieve overloads or low voltages under Rebuild Hustisford-Horicon 69 kV to 8 2008 2008 3
contingency 138 kV
Relieve overloads or low voltages under Convert Rock River to Bristol to Elkhorn
contingenc 9 138-kV operation; rebuild Bristol with a 27.74 2008 2008 3
gency new 138-kV bus
Relieve overloads or low voltages under Construct 138-kV line from Canal to 7 64 2008 2008 4

contingency

Dunn Road




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System need | in-service
or uprated lines year year Planning zone
Relieve overloads or low voltages under . .
. ) 2 Rebuild/Convert Pulliam-New
contlngepcy, replace.aglng facilities, T-D Suamico 69-kV line to 138 KV 8.4 2008 2008 4
interconnection request
Relieve overloads or low voltages under |Uprate North Appleton-Mason Street
contingency, reduce service limitations 138-kV line 21 2008 2008 4
Relieve overloads or low voltages under | Uprate North Appleton-Lost Dauphin 12 2008 2008 4
contingency, reduce service limitations 138-kV line
Relieve overloads or low voltages under Rebuild Crivitz-High Falls 69-kV 145 2008 2008 4
contingency double-circuit line ’
Accommodate new generation Reconductor Pleasant Valley- 12 2008 2008 5
Saukville 138-kV line
Accommodate new generation Reconductor Pleasant Valley-St. 7 2008 2008 5
Lawrence 138-kV line
Accommodate new generation Reconductor CorngII-Range Line 2.43 2008 2008 5
138-kV line
Relieve overloads or low voltages under Rebuild/convert Conover-Plains
contingency, transfer capability 69-kV line to 138 kV 73 2008 2008 182
Reduce service limitations, relieve
overloads or low voltages under Construct Gardner Park-Central 47 2009 2009 1
contingency, improve transfer capability and Wisconsin 345-kV line
Weston stability
. - Relocate 69-kV Rexton tap to 69-kV
Replace aging facilities Hiawatha-Pine River line (6909) 0 2009 2009 2
Relocate 69-kV Trout Lake tap to
Replace aging facilities 69-kV Hiawatha-Pine River line 0 2009 2009 2

(6909)




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System in-service
or uprated lines need year year Planning zone
Relieve overloads or low voltages under |Rebuild Hiawatha-Pine River-Mackinac
contingency, replace aging facilities 69 kV to 138 kV 75 2009 2009 2
Relieve overloads or low voltages under | Convert rebuilt Hiawatha-Indian Lake 40 2009 2009 2
contingency, reduce service limitations circuit (operated at 69 kV) to 138 kV
Relieve overloads or low voltages under Rebuild 2.37 miles of 69 kV from
. 9 Sunset Point to Pearl Ave with 477 2.37 2009 2009 4
contingency
ACSR
Accommodate new generation Reconductor Oak Qreek—Ramsey 8.5 2009 2009 5
138-kV line
Accommodate new generation Reconductor Oak C_)reek-AIIerton 5.41 2009 2009 5
138-kV line
Loop Ramsey5-Harbor 138-kV line into
Accommodate new generation Norwich and Kansas t.o form a new line 5.72 2009 2009 5
from Ramsey-Norwich and Harbor-
Kansas 138-kV lines
Relieve overloads or low voltages under Construct Rockdale-Concord 345-kV
: RO line in parallel with existing 138 kV on 22.6 2009 2009 3&5
contingency, reduce service limitations o ; .
existing double-width right-of-way
Access initiative, relieve overloads or low Construct Monroe County-Council 20 2010 2010 1
voltages under contingency Creek 161-kV line
Access initiative, relieve overloads or low Uprate Council Creek-Petenwell 32 2010 2010 1
voltages under contingency 138-kV line
Access initiative, relieve overloads or low Rebuild/reconductor Petenwell- 23 2010 2010 1
voltages under contingency Saratoga 138-kV line
Relieve overloads or low voltages under | Convert Hillman to Eden 69-kV line to 28.13 2010 2010 3
contingency 138 kV ’
Relieve overloads or low voltages under Rebuild Brodhead to South Monroe 18 2010 2010 3

contingency

69-kV line using 477 ACSR




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be re_bqilt/reconductored on Approx. mileage of Project_ed
existing ROW rebuilt, reconductored | System in-service
or uprated lines need year year Planning zone
Relieve overloads or low voltages under |Convert Waunakee-Blount 69-kV line to 5 2010 2010 3
contingency 138 kV
Rebuild/convert New Holstein-St
Access initiative Nazianz-Custer-Lakefront 69-kV line to 20 2010 2010 4
138 kV (1225 Amps minimum)
Rebuild Tecumseh Road-New Holstein
N to double-circuit 138/69 kV, where
Access initiative 69 kV will serve Gravesville via New 25 2010 2010 4
Holstein
Accommodate new generation Uprate Kansas-Ramsey6 138-kV line 5.72 2010 2010 5
Accommodate new generation Uprate Oak Creel:ﬁghcholson 138-kV 6.8 2010 2010 5
Relieve overloads or low voltages under | Convert Bark River-Mill Road 138-kV 11 2010 2010 385
contingency, accommodate new generation line to 345 kV
Relieve overloads or low voltages under |Rebuild Blaney Park-Munising 69 kV to 50 2012 2012 >
contingency, replace aging facilities 138 kV
Relieve overloads or low voltages under | Rebuild and convert West Middleton-
contingency Spring Green 69-kV line to 138 KV 5.71 2012 2012 3
Relieve overloads or low voltages under | Construct West Middleton-Stagecoach 6 2012 2012 3
contingency double-circuit 138/69-kV line
Rebuild Paddock-Town Line Road
Access initiative 138 kV to double-circuit 1600 Amps 7 2013 2013 3
minimum summer emergency each
Reconductor Town Line Road-Russell
Access initiative 138 kV to 1600 Amps minimum 8.3 2013 2013 3
summer emergency
Relieve overloads or low voltages under | Convert South Lake Geneva to Twin 115 2013 2013 3

contingency

Lakes 69-kV line to 138 kV




Table PR-19

Transmission Line Rebuilds/Reconductors, New Circuits and Voltage Conversions on
Existing Right-of-Way (continued)

Identified need Lines to be rebuilt/reconductored on Approx. mileage of Projected
existing ROW rebuilt, reconductored | System in-service
or uprated lines need year year Planning zone
Construct Oak Creek-St Martins 138-kV
Accommodate new generation circuit #2 installing 16.6 mi. conductor 16.6 2013 2013 5
on existing towers
Construct a Hale (Brookdale)-Granville
345-kV line converting/reconductoring
Accommodate new generation 5.6 mi. 138 kV.’ re_bundmg 7 mi. 138-kV 15.6 2013 2013 5
double-circuit tower line and
converting/reconductoring 3 mi. 138 kV
on existing 345-kV structures
Restring Bluemound-Butler 138-kV line
: (KK5051) on new 345-kV structures
Accommodate new generation installed with Hale (Brookdale)- 5.41 2010 2013 5
Granville line
String Butler-Tamarack (Carmen)
. 138-kV line on new 345-kV structures
Accommodate new generation installed with Hale (Brookdale)- 412 2013 2013 5
Granville line
Relieve overloads or low voltages under Construct West Middleton-Blount
contingency 138-kV line 5 2014 2014 3
Relieve overloads or low voltages under Construct a Northside-City Limits 3.16 2015 2015 4
contingency 138-kV line '
Relieve overloads or low voltages under | g qyctor Pulliam-Danz 69-kV line 3 2015 2015 4
contingency
Relieve overloads or low voltages under | Reconductor Danz-Henry Street 69-kV 15 2015 2015 4
contingency line '
Relieve overloads or low voltages under |Reconductor Pulliam-Van Buren 69-kV 2 2015 2015 4
contingency line
Relieve overloads or low voltages under |Rebuild/Convert New Suamico-Pioneer 13.1 2015 2015 4

contingency, replace aging facilities

69-kV line to 138 kV




Table PR-20

New Substations, Transformer Additions and Replacements

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a 138-kV substation at a new
. Forward Energy Center; loop existing
Accommodate new generation Butternut-South Fond du Lac line into N/A N/A 2005 2005 4
Forward Energy Center
Reduce service limitations, relieve
overloads under contingency, improve Construct new Gard”ef Park 345/115-kV N/A N/A 2006 2006 1
o - Substation
transfer capability & Weston stability
Reduce service limitations, relieve Replace 345/115-kV 200 MVA transformer
overloads under contingency, improve | at Weston with two 500 MVA units at the 1000 200 2006 2006 1
transfer capability & Weston stability Gardner Park Substation
Install a 345/161-kV transformer at Stone
Relieve overloads under contingency |Lake (temporary installation for construction 300 0 2006 2006 1
outages)

Accommodate new generation Construct Butler Ridge 138-kV Substation N/A N/A 2006 2006 3
Relieve overloads under contingency | Uprate Colley Road 138/69-kV transformer 120 96 2006 2006 3
Relieve overloads under contingency Uprate North Monroe 138/69-kV 130 93 2006 | 2006 3

ransformer
Relieve overloads under contingency Uprate McCue 138/69-kV transformer 143 116 2006 2006 3
Build new breaker and a half 345/138-kV
Relieve overloads under contmgency, subste_mon on site gdjacent to eX|st|ng North 1000 510 2006 2006 3
accommodate new generation Madison Substation and replace existing
transformers with two new 500 MVA units
Construct a 345-kV substation at new
Accommodate new generation Cypress; loop existing Forest Junction- N/A N/A 2006 2006 4
Arcadian line into new Cypress
Construct a 345/138-kV switchyard at a new|
Werner West Substation; install a 345/138-
Relieve overloads under contingency, [kV transformer. Loop existing Rocky Run to 500 0 2004 2006 4

reduce service limitations

North Appleton 345-kV and existing Werner
to White Lake 138-kV lines into Werner

West




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Relieve overloads under contingency, Construct Mackinac 138-kV Substation N/A N/A 2005 2007 2
reduce service limitations (new Straits Substation)
Relieve overloads under contingency, | poocate Cedar Substation (North Lake) N/A N/A 2005 2007 2
replace aging facilities
Relieve overloads _under p_o_ntmgency, Relocate Brule Substation (Aspen) N/A N/A 2007 2007 2
replace aging facilities
Relieve overloads under contingency, | 4411 138/69-kV transformer at Femrite 100 0 2007 | 2007 3
accommodate new generation
Relieve overloads under contingency, | g 138/69-kV transformer at Reiner 100 0 2007 | 2007 3
accommodate new generation
Relieve overloads under contingency Construct a 345-kV bus at Bain N/A N/A 2005 2007 5
Relieve overloads under contingency,
improve transfer capability & Weston C°”Str“0t3t2§/?gﬁfjgigf:tti OSnt"”e Lake N/A N/A 2008 | 2008 1
stability
Relieve overloads under contingency Install second 34%5::\/ transformer at 500 0 2008 2008 2
Relieve overloads under contingency Uprate Atlantic 138/69-kV transformer 64 47 2008 2008 2
Construct 138/69-kV substation at a site
Relieve overloads under contingenc near Horicon and install a 138/69-kV 100 0 2008 2008 3
gency
transformer
Construct a new 138/69-kV substation near
Relieve overloads under contingency Waunakee and install a 100 MVA 100 0 2008 2008 3
138/69-kV transformer
Relieve overloads under contingency Install 60 MVASS:AE?:;\Q fransformer at 60 0 2008 2008 4
Relieve overloads under contingency Install 138/69-kV transformer at the 100 0 2008 2008 4

expanded Menominee Substation




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a new Mill Road Substation at
intersection of Granville-Arcadian 345-kV,
. . Forest Junction-Arcadian 345-kV, Sussex-
Relieve overloads under contingency Tamarack 138-kV and Sussex-Germantown 500 0 2008 2008 5
138-kV lines; install a 345/138-kV, 500 MVA
transformer
Relieve overloads under contingency Construct 138-kV'bus and install
. ’ 138/115-kV 150 MVA and 138/69-kV 60 210 0 2008 2008 1&2
transfer capability
MVA transformers at Conover
Relieve overloads under contingency, | Construct 138-kV bus and install a 138/69-
transfer capability kV, 60 MVA transformer at Iron Grove 60 0 2008 2008 182
. . Construct 138-kV bus and install a 138/69-
Relieve overloads under contingency KV, 60 MVA transformer at Aspen 60 0 2008 2008 1&2
Relieve overloads under contingency |Relocate Iron River Substation (Iron Grove) N/A N/A 2008 2008 1&2
Reduce service limitations, relieve . :
overloads under contingency, improve Construct new Cs:igtsrg tiVOVrl]sconsm 345-kV N/A N/A 2009 2009 1
transfer capability and Weston stability
Construct 138-kV bus and install one
Relieve overloads under contingency 138/69-kV, 50 MVA transformer at Pine 50 0 2009 2009 2
River
Construct new 138-kV bus and install a
Relieve overloads under contingency | 138/69-kV 100 MVA transformer at South 100 0 2009 2009 3
Lake Geneva
Construct new 138-kV bus and 138/69-kV
Relieve overloads under contingency 100 MVA transformer at Montrose 100 0 2009 2009 3
Substation
Relieve overloads under contingency Install a second 138/69-kV transformer at 47 0 2009 2009 3

Hillman




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a 345-kV bus and install a
Relieve overloads under contingency 345/138-kV, 500 MVA transformer at 500 0 2009 2009 3&5
Concord
Relieve overloads under contingency |Replace 138/69-kV transformer at Metomen 100 47 2010 2010 1
Access initiative, r(-?heve overloads under | Install a 161/138-kV transformer at Council 100 0 2010 2010 1
contingency Creek
Relieve overloads under contingency Install a 69-kV bus and 138/69-kV 100 MVA 100 0 2010 2010 3
transformer at Northwest Beloit
Access initiative Install 47 MVA 138/69-kV transformer at 47 0 2010 2010 4
Custer
Access initiative Install 100 MVA 138/69-kV transformer at 100 0 2010 2010 4
Lakefront
Accommodate new generation Install second 500 MVA 345/138-kV 500 0 2010 2010 5
transformer at Oak Creek
Relieve overloads under contingency Construct a 345-kV bus and install a
) | 345/138-kV, 500 MVA transformer at Bark 500 0 2010 2010 3&5
accommodate new generation River
Construct a 345-kV bus and install a
Relieve overloads under contingency | 345/138-kV 500 MVA transformer at West 500 0 2011 2011 3
Middleton
. . Install a 138/69-kV transformer and 69-kV
Relieve overloads under contingency bus at Yahara River Substation 100 0 2011 2011 3
Relieve overloads under contingency Install a second 1_38/69-kV tr_ansformer at 100 0 2011 2011 3
Janesville Substation
Relieve overloads under contingency Uprate M38 138/69-kV transformer 64 47 2012 2012 2
Relieve overloads under contingency |Install 138/69-kV transformer at Bass Creek 100 0 2012 2012 3
Install second 345/138-kV transformer at
Access initiative Paddock (500 MVA normal/625 MVA 500 0 2013 2013 3

emergency)




New Substations, Transformer Additions and Replacements (continued)

Table PR-20

Transformer capacity (MVA) Projected
System |in-service| Planning
Identified need Potential additions or replacements Install Replace need year year zone
Construct a 345/138-kV switchyard at Hale
(Brookdale) to accommodate two 345-kV
Accommodate new generation lines, a 500 MVA 345/138-kV transformer 500 0 2013 2013 5
and 4-138-kV lines plus two 138/26.2 kV
transformers
Relieve overloads under contingency Install a second 138/69-kV transformer at 100 0 2014 2014 3
North Monroe
Relieve overloads under contingency Install a second Femrite 138/69-kV 100 0 2014 2014 3
transformer
. . Replace the Kilbourn 47 MVA 138/69-kV
Relieve overloads under contingency transformer with a 100 MVA unit 100 47 2014 2014 3
Replace the existing 46.7 MVA 138/69-kV
Relieve overloads under contingency | transformer at South Sheboygan Falls with 100 46.7 2014 2014 4
100 MVA transformer
Relieve overloads under contingency |Replace 138/69-kV transformer at Wautoma 100 47 2015 2015 1
Relieve overloads under contingency Replace the Colley Road 138/69-kV 187 100 2015 2015 3

transformer




Table PR-21

Substation Equipment Additions and Replacements

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Construct new Eagle River Muni distribution
T-D interconnection request Substation directly adjacent to the existing N/A 2005 2005 1
Cranberry 115-kV Substation
Relieve overloads or low voltages under | Uprate North Lake Geneva to Lake Geneva
contingency 69-kV line to 72 MVA N/A 2005 2005 3
Relieve overloads or low voltages under | Uprate Brick Church to Walworth 69-kV line to N/A 2005 2005 3
contingency 48 MVA
Relieve overloads or low voltages under [Uprate Brick Church to Katzenberg 69-kV line to N/A 2005 2005 3
contingency 93 MVA
Relieve overloads or low voltages under [Uprate Sun Prairie to Gaston Road 69-kV line to N/A 2005 2005 3
contingency 48 MVA
Relieve overloads or low voltages under | Uprate Colorado to Sun Prairie 69-kV line to N/A 2005 2005 3
contingency 72 MVA
Relieve overloads or low voltages under | Uprate Dane tc_> Waunakee aqd Waunakee to N/A 2005 2005 3
contingency Huiskamp 69-kV lines
Relieve overloads or low voltages under | Uprate the North AppI_eton-Rocky Run 345-kV N/A 2005 2005 4
contingency line
Relieve overloads or low voltages under | Install 2-27 MVAR capacitor banks at Moorland 54 2004 2005 5
contingency 138 kV
Relieve overloads or low voltages under |Install 2-8.16 MVAR capacitor banks at Council 16.3 2005 2006 1
contingency Creek 138 kV
Achieve transfer capability associated | Install 3-50 MVAR capacitor banks at Gardner
with Arrowhead-Gardner Park Park 115 kV 150 2006 2006 1
Accommodate new generation, relieve .
overloads or low voltages under Upgrade Weston-Kelly 115-kV line conductor N/A 2006 2006 1
! clearances to 300F
contingency
Relieve overloads or low voltages under | Increase size of existing Summit Lake 115-kV 56 2006 2006 1
contingency capacitor bank from 11.3 to 16.9 MVAR '
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at Munising 54 2006 2006 2

contingency

69 kV




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under |Install 1-5.4 MVAR capacitor bank at Sawyer 69 54 2006 2006 2
contingency kV
Relieve overloads or low voltages under | Install 2-8.16 MVAR capacitor banks at Lincoln 16.32 2006 2006 >
contingency 69 kV
Relieve overloads or low voltages under Reconnect the 138/69-kV transformers at
. 9 Kilbourn on separate breakers to operate N/A 2006 2006 3
contingency e
individually
Relieve overloads or low voltages under | Install 36 MVAR capacitor b.ank at Hartford 36 2006 2006 3
contingency 138-kV Substation
Relieve overloads or low voltages under Uprate Paddock-Shaw 69-kV line N/A 2006 2006 3
contingency
Relieve overloads or low voltages under Uprate Brodhead-South Monroe 69-kV line N/A 2006 2006 3
contingency
Relieve overloads or low voltages under
contingency, accommodate new Reconfigure 345-kV bus at Columbia N/A 2006 2006 3
generation
Relieve overloads or low voltages under
contingency, reduce service limitations, | Install a 138-kV series reactor at Highway V N/A 2005 2006 4
T-D interconnection request
Relieve overloads or low voltages under | Upgrade 48 MVA RTU and CT at Mullet River N/A 2006 2006 4
contingency 138/69 kV
Operations, maintenance and stability Construct Nort.h Appleton ?.’45'k\./ double N/A 2006 2006 4
breaker ring bus configuration
Relieve overloads or low voltages under |Install 2-27 MVAR capacitor banks at Burlington 54 2005 2006 5
contingency 138 kV
Religve overloads or low voltages under Install series reactor at Cornell N/A 2007 2007 5
contingency
Relieve overloads or low voltages under | Uprate Metomen-North Fopd du Lac 69-kV line N/A 2006 2007 1
contingency terminal equipment
Relieve overloads or low voltages under Install 2-16.3 MVAR capacitor banks at 326 2007 2007 y

contingency

Wautoma 138 kV




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under Install 2-8.16 MVAR capacitor banks at 16.32 2007 2007 2
contingency Ontonagon 138 kV
Relieve overloads or low voltages under Uprate McCue-Janesville 69-kV line N/A 2007 2007 3
contingency
Rehey e overloads or low \(oltage_s ulnder Uprate Rockdale to Jefferson 138-kV line N/A 2007 2007 3
contingency, reduce service limitations
Relieve overloads or low voltages under | ;i B dale to Boxelder 138-KV line N/A 2007 2007 3
contingency, reduce service limitations
Rehey e overloads or low \{oltage_s ulnder Uprate Boxelder to Stonybrook 138-kV line N/A 2007 2007 3
contingency, reduce service limitations
Relieve overloads or low voltages under |Install/upgrade capacitor bank at South Monroe
contingency 69 kV to 32 MVAR 32 2007 2007 3
Relieve overloads or low voltages under | Install 2-16.3 MVAR capacitor bank at Canal 326 2007 2007 4
contingency 69 kV
Relieve overloads or low voltages under | Replace the 1200 A breaker at Edgewater T22 N/A 2007 2007 4
contingency 345/138 kV
Relieve overloads or low voltages under Install 200 MVAR capacitor bank at Bluemound 200 2007 2007 5
contingency
Achieve transfer capability associated Install 2-75 MVAR capacitor banks at
with Arrowhead-Gardner Park Arrowhead 345 kV 150 2008 2008 1
Achieve transfer capability associated Install 1-75 MVAR capacitor bank and 1-45 75 2008 2008 1
with Arrowhead-Gardner Park MVAR inductor at Stone Lake 345 kV
Achieve transfer capability associated . .
with Arrowhead-Gardner Park Install 1-50 MVAR capacitor bank at Arpin 50 2008 2008 1
Relieve overloads or low voltages under Upgrade 4.1 MVAR capacitor bank to 8.2 MVAR
. 9 and install a new 8.2 MVAR capacitor bank at 12.3 2008 2008 1
contingency .
Berlin 69 kV
Relieve overloads or low voltages under Increase ground clearance of Atlantic-Osceola
9 (Laurium #2) 69-kV line from 120 to N/A 2008 2008 2

contingency

167 degrees F




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at L'Anse 54 2008 2008 >
contingency 69 kV
Relieve overloads or low voltages under | Install 2-8.16 MVAR capacitor banks at M38 16.32 2008 2008 ”
contingency 69 kV
Relieve overloads or low voltages under | Install 2-5.4 MVAR capacitor banks at Osceola 10.8 2008 2008 2
contingency 69 kV
Relieve overloads or low voltages under Install 1-8.16 MVAR capacitor bank at Richland
continaenc 9 Center 69 kV and upgrade existing 5.4 MVAR 10.8 2008 2008 3
gency bank with an 8.16 MVAR bank
Expand the Menominee 69-kV Substation and
Relieve overloads or low voltages under install 138-kV terminals. Loop the West
contingency Marinette-Bay De Noc 138-kV line into the N/A 2008 2008 4
substation
Accommodate new generation Uprate Rocky Run-Plover 115-kV line terminal N/A 2009 2009 1
equipment
Relieve overloads or low voltages under Construct Mackinac 138-kV Substation
. I additions (portions may be earlier for N/A 2009 2009 2
contingency, reduce service limitations . !
maintenance issues)
Relieye overloads or low \(oltage_s ulnder Construct 138-kV ring_ bus at Hiawatha N/A 2009 2009 >
contingency, reduce service limitations Substation
Relleye overloads or low \{oltage_s ulnder Install 138-kV substation moqmcatlons at Indian N/A 2009 2009 >
contingency, reduce service limitations Lake Substation
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at MTU or 54 2009 2009 2
contingency Henry Street 69 kV
Relieve overloads or low voltages under | Install 1-5.4 MVAR capacitor bank at Roberts 54 2009 2009 2
contingency 69 kV
Relieve overloads or low voltages under | Install 4-25 MVAR capacitor banks at Portage 100 2009 2009 3
contingency 138 kV
Relieve overloads or low voltages under | Uprate Colley Road to Brick Church 69-kV line N/A 2009 2009 3
contingency to 72 MVA




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under | Install a 69-kV_1 6.32 MVAR c_apa0|tor bank at 16.32 2009 2009 3
contingency Kilbourn Substation
Accommodate new generation Replace relaying ogrigi-kv circuits at Oak N/A 2009 2009 5
Replace two 345-kV circuit breakers at Pleasant
Accommodate new generation Prairie on the Racine and Zion lines with IPO N/A 2009 2009 5
breakers and upgrade relaying
Accommodate new generation Expgnd Oak Creek 345-kV switchyard to N/A 2009 2009 5
interconnect one new generator
Relieve overloads or low voltages under | Uprate Wauto_ma-BerIin 69-kV line terminal N/A 2010 2010 1
contingency equipment at Wautoma
Relieve overloads or low voltages under Install 1-8.16 MVAR capacitor bank at Boscobel
contingenc 9 69-kV and upgrade existing 5.4 MVAR bank 10.8 2010 2010 3
gency with an 8.16 MVAR bank
Relieve overloads or low voltages under | ;i parlington-Rock Branch 69-kV line N/A 2010 2010 3
contingency
Relieve overloads or low voltages under | Uprate existing 18 MVAR capacitor bank at 32 2010 2010 3
contingency Spring Green 138 kV with a 50 MVAR bank
Relieve overloads or low voltages under | Retap 48 MVA CT at South Sheboygan Falls N/A 2010 2010 4
contingency 138/69-kV transformer
Accommodate new generation Expar_1d 345-kV switchyard at Oak Creek to N/A 2010 2010 5
interconnect one new generator
Accommodate new generation Uprate Oak Creek-Root River 138-kV line N/A 2010 2010 5
Relieve overloads or low voltages under Upgrade 4.1 MVAR capacitor bank to 8.2 MVAR
. 9 and install a new 8.2 MVAR capacitor bank at 12.3 2011 2011 1
contingency .
Ripon 69 kV
Relieve overloads or low voltages under | ;i vanara-Token Creek 69-kV line N/A 2011 2011 3
contingency
Relieve overloads or low voltages under | ;0 Northgate-20th Street 138-kV line N/A 2011 2011 4

contingency




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Relieve overloads or low voltages under | Replace the 400 amp metering CT at North N/A 2011 2011 4
contingency Mullet River 69 kV
Relieve overloads or low voltages under | Uprate Gardner Park-Black Brook 115-kV line - N/A 2012 2012 1
contingency scope TBD
Relieve overloads or low voltages under | Install a 12.2 MVAR capacitor bank at Hilltop 12.2 2012 2012 1
contingency 69 kV
Relieve overloads or low voltages under | ;o 5y Prairie-Bird Street 69-KV line N/A 2012 2012 3
contingency
Relieve overloads or low voltages under | ;) 6 North Monroe-Idle Hour 69-kV line N/A 2012 2012 3
contingency
Relieve overloads or low voltages under Move Lone R_ock 69-kV phase shifter to N/A 2012 2012 3
contingency Richland Center
Relieve overloads or low voltages under | p .. 400A primary CT at Edgewater to 600A N/A 2012 2012 4
contingency
Relieve overloads or low voltages under Replace 300 A metering CT at Edgewater 69 kV N/A 2013 2013 4
contingency
Relieve overloads or low voltages under Replace 300 A metering CT at Riverside 69 kV N/A 2013 2013 4
contingency
Relieve overloads or low voltages under | Uprate Port Edwards-Saratoga 138-kV line - N/A 2013 2013 1
contingency Scope TBD
Access initiative Expand 345 kV to 6 positions at Paddock N/A 2013 2013 3
Access initiative Expand 138 kV to 7 positions at Paddock N/A 2013 2013 3
Relieve overloads or low voltages under Replace the 300A current transformer at N/A 2013 2013 4
contingency Sheboygan Falls 69 kV
Install two 345-kV line terminations at Pleasant
Accommodate new generation Prairie and loop Zion-Arcadian 345-kV line into N/A 2013 2013 5
Pleasant Prairie Substation
Expand Oak Creek 345-kV switchyard to
Accommodate new generation interconnect three new generators plus one new N/A 2013 2013 5

345-kV line and 138-kV switchyard to
accommodate new St. Martins line




Table PR-21

Substation Equipment Additions and Replacements (continued)

Projected
Capacitor bank System need in-service | Planning
Identified need Potential additions or replacements capacity (MVAR) year year zone
Accommodate new generation Replace CTs at Racine 345-kV Substation N/A 2013 2013 5

Relieve overloads or low voltages under | Increase McKenna 69-kV capacitor bank from
contingency 6.3 to 10.8 MVAR 4.5 2014 2014 1

Relieve overloads or low voltages under |, o petomen-Ripon 69-kV line - scope TBD N/A 2014 2014 1
contingency

Relieve overloads or low voltages under | Install 1-16.32 MVAR capacitor bank at Burke 16.32 2014 2014 3
contingency 69 kV

Relieve overloads or low voltages under | Uprate Colley Rpad to Park Street Tap 69-kV N/A 2014 2014 3
contingency line to 114 MVA

Relieve overloads or low voltages under Uprate the Melissa-Tayco line to 229 MVA N/A 2014 2014 4
contingency (300F)

Relieve overloads or low voltages under | Install additional 13.6 MVAR capacitor bank at 13.6 2015 2015 1
contingency Clear Lake 115 kV

Relieve overloads or low voltages under | Install 2-5.4 MVAR capacitor banks at M-38 10.8 2015 2015 >
contingency 69 kV

Relieve overloads or low voltages under | Install 28.8 MVAR capacitor bank at Butternut 288 2015 2015 4
contingency 138 kV




Table PR-22

Alternative Solutions to Proposed Additions

Primary solution(s)

Alternate solution(s)

Projected
in-service
year

Planning
zone

New Cranberry-Conover 115-kV line and Convert Conover-lron River-
Plains 69-kV to 138 kV

1.) Weston-Venus 345-kV line
2.) Weston-Venus-Plains 345-kV line

3.) Cranberry-Conover 138-kV line and convert Conover-Winona to 138 kV

4.) Venus-Crandon-Laona-Goodman-Plains 138-kV line
5.) Venus-Crandon-Laona-Goodman-Amberg 138-kV line
6.) Generation in upper portion Rhinelander Loop

7.) Park Falls-Clear Lake 115-kV line

8.) Convert Whitcomb-Aurora Street 69 kV to 115 kV
9.) Gogebic-Watersmeet-Conover-Cranberry 138-kV line

2008

Berlin area reinforcements: New Omro Industrial-Fitzgerald 69-kV line,
install capacitor banks at Ripon and Berlin

1.) Reconfigure N. Randolph-Ripon 69-kV line to N. Randolph-Metomen and
Metomen-Ripon 69-kV lines. Cap bank installations at Berlin, Ripon and
Winneconne and second 138/69-kV transformer at Metomen

2.) Convert Metomen-Ripon-Berlin 69-kV line to 138 kV with a new
138/69-kV transformer at Berlin

3.) Rebuild the Metomen-Ripon-Berlin 69-kV line to a 138/69-kV double-
circuit line with new 138/69-kV transformer at Berlin

2005 - 2015

Rebuild Weston-Sherman St. and Sherman St-Hilltop 115-kV lines as
double-circuits with a new Gardner Park-Hilltop 115-kV line

1). Convert WPS's 46 kV system from Maine-Brokaw-Strowbridge-
Wausau Hydro-Townline-Kelly to 115 kV
2.) Convert WPS's 46 kV system from Sherman St.-Wausau Hydro-
Strowbridge-Townline-Kelly to 115 kV
3.) Rebuilding/uprating both existing Weston-Sherman St. 115-kV lines and
the Sherman St.-Hilltop 115-kV line along with the rebuild of the Sherman
St. Substation

2007

Uprate Weston-Kelly 115-kV line

1.) Convert WPS's 46-kV system from Weston-Rothschild-Kelly to 115 kV

2.) Reroute/Reterminate Weston end of line to new Gardner Park
345/115-kV Substation
3.) New 115-kV substation at the intersection of Weston-Blackbrook and
Kelly-Whitcomb 115-kV lines
4.) Rebuild the Weston-Kelly 115-kV line

2006




Table PR-22

Alternative Solutions to Proposed Additions (continued)

Projected
in-service | Planning
Primary solution(s) Alternate solution(s) year zone
Construct second Hiawatha-Pine River-Mackinac (Straits) Rebuild Hiawatha-Pine River 69-kV line, Install a Phase Shifter at Mackinac 2009 2
138-kV line to limit flows and add 138-kV capacitors at Brevort or Lakehead
1.) Reconfigure Sun Prairie 69-kV system, install second 138/69-kV
Install a 138/69-kV transformer at Yahara River Substation and loop the transformer at North Madison 2011 3
Token Creek 69-kV line into and out of Yahara River 2.) Convert North Madison 69-kV line through Sun Prairie to Reiner
to 138 kV
1.) Construct a new 345-kV line from North Madison to West Middleton
2.) Rockdale to Sprecher/Femrite 138-kV double-circuit line
3) Numerous 138-kV and 69-kV capacitor banks, reconductor Kegonsa to
Christiana, reconductor Fitchburg to Christiana, add a second 138/69-kV
Construct a new 345-kV line from Rockdale to West Middleton transformer at North Madison, add a third 345/138-kV transformer at North 2011 3
Madison, reconductor or uprate North Madison to Sycamore 138-kV line,
install a second 138/69-kV transformer at Kegonsa, reconductor all three
East Campus to Blount 69-kV lines, reconductor Blount to Gateway 69-kV
line.
Convert 69-kV line from West Middleton to Spring Green to 138 kV and .
Construct a new 345-kV line from Rockdale to West Middleton Install several capacitor banks on 69-kV buses and on 138-kV buses 2012 3
v . 1.) Install parallel transformers at Portage and North Madison
Construct a new 138 .kV line from North Madison to Waunakee and a new 2.) Install line between Spring Green and Prairie du Sac to offload 2008 3
substation with a 138/69-kV transformer near Waunakee this line
1.) Add a third 138/69-kV transformer at Canal
Construct a Canal-Dunn Road 138-kV line and add a 138/69-kV transformer 2.) Add generation to the 69-kV system in Northern Door County 2008 4

at Dunn Road

3.) Replace Canal 138/69-kV transformers 1 and 2




Table PR-22

Alternative Solutions to Proposed Additions (continued)

Primary solution(s)

Alternate solution(s)

Projected
in-service
year

Planning
zone

Add two 16.3 MVAR capacitor bank at Canal 69 kV

1.) Rebuild Pulliam-Brusbay-Sawyer-Canal 69-kV line for 138 kV
2.) Construct a 138-kV line from Egg Harbor to Menominee under the bay of
Green Bay and operate at 69 kV
3.) Construct a 138-kV line from Sister Bay to Escanaba under the bay of
Green Bay and operate at 69 kV
4.) Add generation to the 69-kV system in Door County

2007

Add 138-kV conductor for Ellinwood-Sunset Point 138-kV on existing
structures

1.) Replace Ellinwood 138/69-kV transformer
2.) Add a third Ellinwood 138/69-kV transformer

2007

Construct the Morgan-Werner West 345-kV line and construct a
345/138-kV switchyard at a new Werner West; install a 345/138-kV
transformer. Loop existing Rocky Run to North Appleton 345-kV and
existing Werner to White Lake 138-kV lines into Werner West

1.) Construct a 345-kV line from Morgan to North Appleton, add a fourth

345/138-kV transformer at North Appleton, uprate the Kaukauna Central

Tap-Melissa-Tayco 138-kV line, uprate Butte des Morts 138-kV bus tie,
uprate Casaloma-Ellington-North Appleton 138-kV line.

2.) Add a fourth 345/138-kV transformer at North Appleton, uprate the
Kaukauna Central Tap-Melissa-Tayco 138-kV line, uprate Butte des Morts
138-kV bus, uprate Casaloma-Ellington-North Appleton 138-kV line, uprate

Ellington 138-kV bus, uprate Morgan-White Clay 138-kV line, and add a
14.4 MVAR capacitor bank at Casaloma 138-kV
3) Construct a new Morgan-North Appleton 345/138-kV double-circuit line
4) Add a fourth 345/138-kV transformer at North Appleton, construct
Werner West-Clintonville 138-kV line, rebuild various 138-kV lines, replace
terminal equipments at various 138-kV substations

2006, 2009

Construct a second Dunn Road-Egg Harbor 69-kV line

1.) Construct a new 138-kV line from Dunn Road to Egg Harbor
2.) Add generation to the 69-kV system in northern Door County

2010

Rebuild Crivitz-High Falls 69-kV double-circuit line

1.) Construct a new 138-kV line from Amberg to Goodman
3.) Construct a new Metonga-Goodman 115-kV line
4.) Construct a new 69-kV line from Pine to Goodman

2008

Replace South Sheboygan Falls 138/69-kV transformer with a minimum of
125 MVA unit

1.) Tap the Forest Junction-Cedarsauk 138-kV line to Sheboygan Falls and

add a 138/69-kV transformer.
2.) Construct a 138-kV line to the 69-kV Plymouth Sub #2 and convert

Plymouth Sub #2 to 138 kV

3.) Construct 2.5 miles of 138-kV line from Lodestar to Sheboygan Falls and

install a 138/69-kV, 60 MVA transformer at Sheboygan Falls
4.) Construct 3 miles of 69-kV line from Plymouth #4 Substation to Plymouth
#3 Substation. Install a 138/69-kV transformer at Plymouth #4 Substation

2014




Table PR-22

Alternative Solutions to Proposed Additions (continued)

Projected
in-service | Planning
Primary solution(s) Alternate solution(s) year zone
Construct a 345-kV bus at Bain Substation Reconfigure 345-kV bus at Pleasant Prairie 2007 5
. - . . Reconfigure 345-kV lines on bus sections 3 and 4. Reconfigure Pleasant
Install two 345-kV series breakers at_PIeasant Prairie on lines to Racine Prairie 345-kV straight bus into ring bus. Construct a 345-kV bus at Bain 2009 5
(L631) and Zion (L2221) ;
Substation.
1.) Construct a 345-kV line from Rockdale-Concord-St. Lawrence
Construct Rockdale-Concord-Bark River-Mill Road 345-kV line with 2.) Add a 345/138-kV transformer at St. Lawrence
345/138-kV transformers at Concord, Bark River and Mill Road (Lannon 3.) Add a 345/138-kV transformer at Concord 2008/10 3&5
Junction) 4.) Install a 4-position 345-kV ring bus and a 345/138-kV transformer at
Germantown
1.) Construct a Bark River-Concord 138-kV line
2.) Construct a Bark River- Hartford 138-kV line
. . . . 3.) Add a 138-kV switching station at Mill Road site
Construct Rockdale-Concord-Bark River-Mill Road 345-kV line with . e .
345/138-kV transformers at Concord, Bark River and Mill Road (Lannon 4.) Rebuild existing Rockdale-Concord-Cooney-Summit 138 kV to double- 2008/10 38&5

Junction)

circuit 138 kV; construct 8-position ring buses at Jefferson and Concord
5.) Uprate Stonybrook-Boxelder 138-kV
6.) Install 32 MVAR capacitor bank at Summit and 75 MVAR at
Hartford 138 kV




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment

Former
in-service Planning
Projects cancelled date zone Reason for removal

Install 2-5.4 MVAR capacitor banks at Iron River 69 kV 2006 2 Capacitors moved to Lincoln
Uprate Lewiston to Kilbourn 138-kV line to 286 MVA 2004 3 Updated rating information

Uprate South Beaver Dam to Juneau 69-kV line to 72 MVA 2004 3 Updated rating information
Uprate Saratoga-Baker 115-kV line terminal equipment at Saratoga 2009 1 Updated rating information

Install 2-16.3 MVAR capacitor bank at Apple Hills 138 kV 2015 4 Updated load/model information
Uprate Whitcomb-Deer Trail 6_59—kV line terminal equipment at 2012 1 Updated rating information
Whitcomb
Reconfigure 345-kV bus at Pleasant Prairie 2006 5 Another alternative selected (Bain)
Install two 345-kV series breakers at Pleasant Prairie on lines to

Racine (L631) and Zion (L2221) 2009 5 Oak Creek restudy results

Replace seven 138-kV overdutied breakers at Bluemound 2009 5 Oak Creek restudy results
Expand 345-kV switchyard at Ei?ér;i?nd string Bain-Racine 345-kV 2012 5 Oak Creek restudy results
Replace twenty-two 138-kV overdutied brea_kers at Harbor, Everett and 2014 5 Oak Creek restudy results

Haymarket Substations
Remove Niagara Tap from 138-k\( Plalns-Amperg line and connect to 2005 2 Improved reliability from line rebuild
new 138-kV line from Plains
Install two additional 5.4 MVAR capacitor banks at Iron River 69 kV 2013 2 Another alternative selected
Replace the two existing 33 MVA 138/69-kV transformers at Lo .

Edgewater with two 60 MVA transformers 2006 4 Updated rating information

Replace the existing 46.7 MVA 138/69-kV transformer at Mullet River 2006 4 Updated rating information

with 100 MVA transformer




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning Previous in-service year and
Projects deferred New date zone reason for deferral
Install 2-8.16 MVAR capacitor banks at Council Creek 138 kV 2006 1 Originally 2005, budget considerations
Construct Hiawatha-Engadine 69-kV line 2006 2 Originally 2005, cons_,tructlon outage
scheduling
Rebuild and convert one Hiawatha-Indian Lake 69-kV circuit to double- Originally 2005. construction outage
circuit 138-kV standards, string two circuits initially and operate one at 2006 2 ginally h duli 9
69 kV scheduling
Construct Butler Ridge 138-kV Substation 2006 3 Originally 2005, additional design issues to
be resolved
Install 36 MVAR capacitor bank at Hartford 138-kV Substation 2006 3 Originally 2005; was at Butler Ridge,
additional design issues to be resolved
Construct a 345-kV substation at new Cypress; loop existing Forest 2006 4 Originally 2005, updated information from
Junction-Arcadian line into new Cypress customer
Install series reactor at Cornell 2007 5 Originally 2006, budget considerations
Uprate Metomen-North Fond du Lac 69-kV line terminal equipment 2007 1 . Orlgma_lly 2006; updated Ioad/mo_del
information and budget considerations
Construct Mackinac 138-kV Substation (new Straits Substation) 2007 2 Originally 2006, budget considerations
Construct new line from Southwest Delavan to Delavan or Bristol at 138 - : .
KV, operate at 69 kV 2007 3 Originally 2006, budget considerations
Install 2-16.3 MVAR capacitor bank at Canal 69 kV 2007 4 Originally 2006, budget co_nS|derat_|ons and
updated load/model information
Install 200 MVAR capacitor bank at Bluemound 2007 Originally 2006, budget considerations
Rebuild Atlantic-Osceola 69-kV line (Laurium #1) 2008 2 Originally 2006, budget considerations
Originally 2007 and was previously on new
Construct 138-kV line from Canal to Dunn Road 2008 4 right-of-way, updated load/model

information




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning Previous in-service year and
Projects deferred (continued) New date zone reason for deferral
Install 60 MVA 138/69-kV transformer at Dunn Road 2008 4 Originally 20.07’ updgted load/model
information
Construct a new Mill Road Substation at intersection of Granville-
Arcadian 345-kV, Forest Junction-Arcadian 345-kV, Sussex-Tamarack 2008 5 Originally 2007; name change (was Lannon
138-kV and Sussex-Germantown 138-kV lines; install a 345/138-kV, Junction), budget considerations
500 MVA transformer
Uprate Colley Road to Brick Church 69-KV line to 72 MVA 2009 3 Originally 2005, updated load/model
information
Rebuild 2.37 miles of 69 kV from Sunset Point to Pearl Ave with 477 Originally 2007, updated load/model
2009 4 . i
ACSR information
Replace 138/69-kV transformer at Metomen 2010 1 Originally 20.09’ updqted load/model
information
Construct Monroe County-Council Creek 161-kV line 2010 1 Originally 20.09’ UpdatEd load/mode
information
Install a 161/138-kV transformer at Council Creek 2010 1 Originally 20.09’ UpdatEd load/model
information
Uprate Council Creek-Petenwell 138-kV line 2010 1 Originally 20.09’ updgted load/model
information
Rebuild/reconductor Petenwell-Saratoga 138-kV line 2010 1 Originally 20.09’ updqted load/model
information
Install 1-8.16 MVAR capacitor bank at Boscobel 69 kV and upgrade 2010 3 Was Muscoda; originally 2008, updated
existing 5.4 MVAR bank with an 8.16 MVAR bank load/model information
Uprate Gardner Park-Black Brook 115-kV line - scope TBD 2012 1 Originally 20.1 1, “pd?ted load/model
information
Expand 345 KV to 6 positions at Paddock 2013 3 Originally 2010, updated load/model

information




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning Previous in-service year and
Projects deferred (continued) New date zone reason for deferral

Expand 138 kV to 7 positions at Paddock 2013 3 Originally 20.10’ upda_lted load/model
information

Install second 345/138-kV transformer at Paddock (500 MVA Originally 2010, updated load/model

2013 3 . i

normal/625 MVA emergency) information

Rebuild Paddock-Town Line Road 138 kV to double-circuit 1600 Amps 2013 3 Originally 2010, updated load/model
minimum summer emergency each information

Reconductor Town Line Road-Russell 138 kV to 1600 Amps minimum 2013 3 Originally 2010, updated load/model
summer emergency information

Install a second 138/69-kV transformer at North Monroe 2014 3 Originally 20.10’ upda)ted load/model
information

Replace the existing 46.7 MVA 138/69-kV transformer at South 2014 4 Originally 2006, updated load/model

Sheboygan Falls with 100 MVA transformer information and updated rating information

Replace 138/69-kV transformer at Wautoma 2015 1 Originally 20.13’ upda_lted load/model
information

Install 2-5.4 MVAR capacitor banks at M-38 69 kV 2015 2 Originally 2013, updated load/model
information

Install 28.8 MVAR capacitor bank at Butternut 138 kV 2015 4 Originally 20.09’ upda_ted load/model
information

Construct a Northside-City Limits 138-kV line 2015 4 Originally 20.14’ upda_lted load/model
information

Reconductor Pulliam-Danz 69-kV line 2015 4 Originally 2008, updated load/model
information

Reconductor Danz-Henry Street 69-kV line 2015 4 Originally 20.08’ upda_lted load/model
information

Reconductor Pulliam-Van Buren 69-kV line 2015 4 Originally 2008, updated load/model

information




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning
Other project changes Date zone Reason for change or update
Construct new Eagle River Muni distribution Substation directly
adjacent to the existing Cranberry 115-kV Substation 2005 1 Was new transformer at Cranberry
Rebuild and convert one Hiawatha-Indian Lake 69-kV circuit to double- in-service vear. was 2005: previously: strin
circuit 138-kV standards, string two circuits initially and operate one at 2006 2 e year, \ I P y: KV 9
69 kV one circuit initially and operate at 69
Install 2-8.16 MVAR capacitor banks at Lincoln 69 kV 2006 2 Capacitors moved from Iron River
Install 36 MVAR capacitor bank at Hartford 138-kV Substation 2006 3 |in-service year, was 2005; capacitors were
previously at Butler Ridge
Relocate Brule Substation (Aspen) 2007 2 Previously: construct new Brule
. in-service year, was 2008, previously: 24
Install/upgrade capacitor bank at South Monroe 69 kV to 32 MVAR 2007 3 MVAR capacitor bank
Install 2-75 MVAR capacitor banks at Arrowhead 345 kV 2008 1 Voltage changed from 230 to 345
. . . : This project was broken out separately from
Rebuild/Convert Pulliam-New Suamico 69-kV line to 138 kV 2008 4 : : ) !
previous Pulliam-Pioneer project
Construct a new Mill Road Substation at intersection of Granville-
Arcadian 345-kV, Forest Junction-Arcadian 345-kV, Sussex-Tamarack 2008 5 in-service year, was 2007; previously

138-kV and Sussex-Germantown 138-kV lines; install a 345/138-kV,
500 MVA transformer

named Lannon Junction




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

Planning
Other project changes (continued) Date zone Reason for change or update
Construct Cranberry-Conover 115-kV line 2008 1&2 Previously a 138-kV line
Construct 138-kV bus and install 138/115-kV 150 MVA and 138/69-kV 2008 182 150 MVA transformer was at Cranberry
60 MVA transformers at Conover
Construct 138-kV bus and install a 138/69-kV, 60 MVA transformer at 2008 182 Previously named Iron River
Iron Grove
Construct 138-kV bus and |nsta|1:I>Iir?g<;{i1v?§/69-kV, 50 MVA transformer at 2009 > Was 2-50 MVA transformers at Pine River
Construct new 138-kV bus and 138/69—k\/ 100 MVA transformer at 2009 3 Renamed, was Sugar River
Montrose Substation
Construct new Montrose-Sun Valley-Oak Ridge 138KV line 2009 3 Renamed, WaSFsit‘éﬂf)Lg"er'L'”co'”'SE
Install 1-8.16 MVAR capacitor bank at Boscobel 69 kV and upgrade . .
existing 5.4 MVAR bank with an 8.16 MVAR bank 2010 3 in-service year, was 2008, was Muscoda
Construct a second Dunn Road-Egg Harbor 69-kV line 2010 4 In-Service year, was .201 1; previously under
existing right-of-way
Install a second 138/69-kV transformer at Janesville Substation 2011 3 Previously at McCue
Rebuild/Convert New Suamico-Pioneer 69-kV line to 138 KV 2015 4 Broken out separately from previous

Pulliam-Pioneer project




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

In-service Planning
New projects date zone Need for project
Install 1-5.4 MVAR capacitor bank at Munising 69 kV 2006 2 Improve voltage profile
Install 1-5.4 MVAR capacitor bank at Sawyer 69 kV 2006 2 Improve voltage profile
Uprate Colley Road 138/69-kV transformer 2006 3 Improve reliability
Uprate North Monroe 138/69-kV transformer 2006 3 Improve reliability
Uprate Paddock-Shaw 69-kV line 2006 3 Improve reliability
Uprate Brodhead-South Monroe 69-kV line 2006 3 Improve reliability
Uprate McCue 138/69-kV transformer 2006 3 Improve reliability
Upgrade 48 MVA RTU and CT at Mullet River 138/69-kV 2006 4 Improve reliability
Construct Brandon-Fairwater 69-kV line 2007 1 T-D interconnection request
Install 2-8.16 MVAR capacitor banks at Ontonagon 138 kV 2007 2 Improve voltage profile
Uprate McCue-Janesville 69-kV line 2007 3 Improve reliability
Uprate Boxelder to Stonybrook 138-kV line 2007 3 T-D interconnection request
Replace the 1200 A breaker at Edgewater T22 345/138 kV 2007 4 Improve reliability
Construct a 69-kV line from SW Ripon to the Ripon-Metomen 69-kV line 2008 1 T-D interconnection request
Increase ground clearance of Atlantic-Osceola (Laurium #2) 69-kV line I
from 120 to 167 degrees F 2008 2 Improve reliability
Install 1-5.4 MVAR capacitor bank at L'Anse 69 kV 2008 2 Improve voltage profile
Install 2-8.16 MVAR capacitor banks at M38 69 kV 2008 2 Improve voltage profile
Install 2-5.4 MVAR capacitor banks at Osceola 69 kV 2008 2 Improve voltage profile
Uprate Atlantic 138/69-kV transformer 2008 2 Improve reliability




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

In-service Planning
New projects (continued) Date zone Need for project
Uprate North Appleton-Mason Street 138-kV line 2008 4 Accommodate new generation
Uprate North Appleton-Lost Dauphin 138-kV line 2008 4 Accommodate new generation
Construct 138-kV bus and instagsap‘le?;]8/69-kv, 60 MVA transformer at 2008 1892 Improve reliability
Relocate Iron River Substation (Iron Grove) 2008 1&2 Improve reliability
Uprate Rocky Run-Plover 115-kV line terminal equipment 2009 1 Improve reliability
Install 1-5.4 MVAR capacitor bank at MTU or Henry Street 69 kV 2009 2 Improve voltage profile
Install 1-5.4 MVAR capacitor bank at Roberts 69 kV 2009 2 Improve voltage profile
Install 4-25 MVAR capacitor banks at Portage 138 kV 2009 3 Improve voltage profile
Uprate Darlington-Rock Branch 69-kV line 2010 3 Improve reliability
Uprate existing 18 MVAR capacitor bank at Spring Green 138 kV with a '
50 MVAR bank 2010 3 Improve voltage profile
Retap 48 MVA CT at South Sheboygan Falls 138/69-kV transformer 2010 4 Improve reliability
Uprate Yahara-Token Creek 69-kV line 2011 3 Improve reliability
Construct Evansville-Brooklyn 69-kV line 2011 3 Improve reliability
Uprate Northgate-20th Street 138-kV line 2011 4 Improve reliability
Replace the 400 amp metering CT at North Mullet River 69 kV 2011 4 Improve reliability
Install a 12.2 MVAR capacitor bank at Hilltop 69 kV 2012 1 Improve voltage profile
Uprate M38 138/69-kV transformer 2012 2 Improve reliability
Uprate Sun Prairie-Bird Street 69-kV line 2012 3 Improve reliability
Uprate North Monroe-ldle Hour 69-kV line 2012 3 Improve reliability
Install 138/69-kV transformer at Bass Creek 2012 3 Improve reliability




Table PR-23
Summary of Cancellations, Deferrals, Changes and New Projects to the 2005 10-Year Assessment (continued)

In-service Planning
New projects (continued) Date zone Need for project
Retap 400A primary CT at Edgewater to 600A 2012 4 Improve reliability
Uprate Port Edwards-Saratoga 138-kV line - Scope TBD 2013 1 Improve reliability
Replace the 300A current transformer at Sheboygan Falls 69 kV 2013 4 Improve reliability
Replace CTs at Racine 345-kV Substation 2013 5 Accommodate new generation
Increase McKenna 69-kV capacitor bank from 6.3 to 10.8 MVAR 2014 1 Improve voltage profile
Install 1-16.32 MVAR capacitor bank at Burke 69 kV 2014 3 Improve voltage profile
Install a second Femrite 138/69-kV transformer 2014 3 Improve reliability
Replace the Kilbourn 47 MVA 133/n6it9-kv transformer with a 100 MVA 2014 3 Improve reliability
Uprate Colley Road to Park Street Tap 69-kV line to 114 MVA 2014 3 Improve reliability
Uprate the Melissa-Tayco line to 229 MVA (300F) 2014 4 Improve reliability
Replace the Colley Road 138/69-kV transformer 2015 3 Improve reliability




Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

Table PR-24

Planned,

. : Capital cost
Project description SR LRSS Initiated Planning Need category FEPOREE egtimate
need year year zone or . L
Provisional (in millions)
Wautoma breaker replacement 2006 2006 Maintenance 1 Poor condition Planned 2.1
Whitcomb relay upgrades 2006 2006 Operation 1 Improve reliability Planned 1.3
Port Edwards substation upgrades 2006 2006 Maintenance 1 Poor condition Planned 1.2
Endeavor tap on Y17 2006 2006 Maintenance 1 Poor condition Planned 1.0
Chaffee Creek-Kilbourn (Y100) lline 2006 2006 Maintenance 1 Poor condition Planned 0.6
Nordic-Sagola line rebuild 2006 2006 Maintenance 2 Reliability, cascading, update| Planned 1.7
Nordic-Felch line rebuild 2006 2006 Maintenance 2 Reliability, cascading, update| Planned 15
Wood Structures — Zone 2 blanket 2006 2006 Maintenance 2 Poor condition Provisional 1.0
Straits equipment removal 2006 2006 Maintenance 2 Poor condition Planned 0.5
Empire relay replacement 2006 2006 Protection 2 Improve protection Planned 0.6
Hillman-Nelson Dewey (X15) line repair 2006 2006 Maintenance 3 Equipment damage Planned 2.2
Eden-Spring Green (X17) pole 2006 2006 Maintenance 3 Poor condition Planned 1.9
replacement
Eden-Nelsen Dewey (X16) pole 2006 2006 Maintenance 3 Poor condition Planned 1.8
replacement
Kirkwood-Spr?ng Green (X18) line 2006 2006 Maintenance 3 Poor condition Planned 1.0
maintenance
Eden-Rock Branch (Y106) line rebuild 2006 2006 Maintenance 3 Poor condition Planned 0.9
Colley Road substation upgrades 2006 2006 Maintenance 3 Poor condition Provisional 0.6
Caroline substation upgrade 2006 2006 Operation 4 Improve reliability Provisional 1.6
Tecumseh-Elkhart Lake line update 2006 2006 Maintenance 4 Poor condition Planned 0.6
Crivitz - RTU 2006 2006 Protection 4 Improve reliability Provisional 0.6
Bluemound breaker replacement 2006 2006 Maintenance 5 Poor condition Proposed 0.7
Enbridge-Portage (Y17) line rebuild 2006 2006 Maintenance 1-3 Poor condition Planned 14
Y17 double circuit construct 2006 2006 Maintenance 1-3 Poor condition Planned 1.7
Spare 138/69-kV transformer 2006 2006 Maintenance - Improve availability Planned 0.9
Montello-Wautoma (Y17) line rebuild 2007 2007 Maintenance 1 Poor condition Planned 3.9
Rozelleville-Sigel (Y107) line rebuild 2007 2007 Maintenance 1 Poor condition Planned 3.5
RTU -Zone 1 blanket 2007 2007 Protection 1 Improve reliability Provisional 1.8




Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

Table PR-24

: : Pl Capital cost

Project description SR LRSS Initiated Planning Need category FEPOREE estimate

need year year zone or . .
Provisional (in millions)
Relay improvements - Zone 1 blanket 2007 2007 Maintenance 1 Improve protection Provisional 1.0
Montello breaker replacement 2007 2007 Maintenance 1 Poor condition Planned 0.6
lola breaker replacement 2007 2007 Maintenance 1 Poor condition Provisional 0.6
Laurium-Franklin 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 3.1
Laurium-Osceola 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 2.2
Laurium-Adams 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 15
Laurium-Hancock 69-kV line rebuild 2007 2007 Maintenance 2 Poor condition Planned 1.4
Wood structures - Zone 2 blanket 2007 2007 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2007 2007 Maintenance 2 Improve protection Provisional 0.8
Cedar substation removal 2007 2007 Maintenance 2 Poor condition Planned 0.7
Breaker improvements - Zone 2 blanket 2007 2007 Maintenance 2 Poor condition Provisional 0.5
Oregon-Verona (Y119) line rebuild 2007 2007 Maintenance 3 Poor condition Planned 3.5
Spring Green-SrteaE)gue"?joach (Y62) line 2007 2007 Maintenance 3 Poor condition Planned 3.2
Mount Horeb-R?glgul?lr('janch (Y135) line 2007 2007 Maintenance 3 Poor condition Planned 2.3
Boscobel-Lone Rock (Y124) line rebuild 2007 2007 Maintenance 3 Poor condition Planned 2.1
Dam Height-Dane (Y8) line rebuild 2007 2007 Maintenance 3 Poor condition Planned 1.0
RTU -Zone 4 blanket 2007 2007 Protection 4 Improve reliability Provisional 2.1
North Fond du Lac relay upgrades 2007 2007 Protection 4 Improve protection Planned 1.3
Elkhart Lake_—Random Lake line 2007 2007 Maintenance 4 Poor condition Planned 1.0
reinsulated

Breaker improvements - Zone 4 blanket 2007 2007 Maintenance 4 Poor condition Provisional 0.5
Relay improvements - Zone 4 blanket 2007 2007 Maintenance 4 Improve protection Provisional 0.5
Relay improvements - Zone 5 blanket 2007 2007 Protection 5 Improve protection Provisional 0.7
Breaker improvements - Zone 5 blanket 2007 2007 Maintenance 5 Poor condition Provisional 0.8
RTU -Zone 5 blanket 2007 2007 Protection 5 Improve reliability Provisional 0.8




Table PR-24
Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

. : Planned, | Capital cost
Project description nggzt%nar In-?/i;vrlce Initiated Plgggleng Need category Propqs_ed or _egti_m_ate

Provisional | (in millions)
Switch improvements - Zone 5 blanket 2007 2007 Maintenance 5 Poor condition Provisional 0.6
Breaker improvements - blanket 2007 2007 Maintenance - Poor condition Provisional 1.0
Relay improvements - West blanket 2007 2007 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2007 2007 Maintenance - Poor condition Provisional 0.7
Chatfee Creek-tlacock (Y90) fine 2008 2008 | Maintenance 1 Poor condition Planned 3.2
Relay improvements - Zone 1 blanket 2008 2008 Protection 1 Improve protection Provisional 0.5
Breaker improvements - Zone 2 blanket 2008 2008 Maintenance 2 Poor condition Provisional 0.5
Wood structures - Zone 2 blanket 2008 2008 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2008 2008 Maintenance 2 Improve protection Provisional 0.5
Relay improvements - Zone 4 blanket 2008 2008 Protection 4 Improve protection Provisional 1.2
Random Lake-Saukuville line reinsulate 2008 2008 Maintenance 4 Poor condition Planned 1.0
Breaker improvements - Zone 4 blanket 2008 2008 Maintenance 4 Poor condition Provisional 0.5
Breaker improvements - Zone 5 blanket 2008 2008 Maintenance 5 Poor condition Provisional 0.8
Relay improvements - Zone 5 blanket 2008 2008 Protection 5 Improve protection Provisional 0.7
Switch improvements - Zone 5 blanket 2008 2008 Maintenance 5 Poor condition Provisional 0.7
RTU -Zone 5 blanket 2008 2008 Protection 5 Improve reliability Provisional 0.5
Breaker improvements - blanket 2008 2008 Maintenance - Poor condition Provisional 1.0
Relay improvement - West blanket 2008 2008 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2008 2008 Maintenance - Poor condition Provisional 0.7
Relay improvements - Zone 1 blanket 2009 2009 Protection 1 Improve protection Provisional 0.5
Breaker improvements - Zone 2 blanket 2009 2009 Maintenance 2 Poor condition Provisional 0.5
Wood structures - Zone 2 blanket 2009 2009 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2009 2009 Maintenance 2 Improve protection Provisional 0.5
Relay improvements - Zone 4 blanket 2009 2009 Protection 4 Improve protection Provisional 1.1




Table PR-24
Maintenance, Operations or Protection Projects over $0.5 Million (2006-2010)

: ; Planned, | Capital cost
Project description Syste(renarneed In-sig\/rlce Initiated Plig:]l;ng Need category Proposed or| estimate
y y Provisional | (in millions)
Breaker improvements - Zone 4

blanket 2009 2009 Maintenance 4 Poor condition Provisional 0.6
Switch improvements - Zone 5 blanket 2009 2009 Maintenance 5 Poor condition Provisional 0.9
Breaker mpg;;ar(r;?nts -Zone 5 2009 2009 Maintenance 5 Poor condition Provisional 0.8
Relay improvements - Zone 5 blanket 2009 2009 Protection 5 Improve reliability Provisional 0.8
RTU -Zone 5 blanket 2009 2009 Protection 5 Improve protection Provisional 0.5
Breaker improvements - blanket 2009 2009 Maintenance - Poor condition Provisional 1.0
Relay improvement - west blanket 2009 2009 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2009 2009 Maintenance - Poor condition Provisional 0.7
Relay improvements - Zone 1 blanket 2010 2010 Protection 1 Improve protection Provisional 0.5
Breaker |mprbc|);/ﬁlr<r§nts - Zone 2 2010 2010 Maintenance 2 Poor condition Provisional 0.5
Wood structures - Zone 2 blanket 2010 2010 Maintenance 2 Poor condition Provisional 0.8
Relay improvements - Zone 2 blanket 2010 2010 Maintenance 2 Improve protection Provisional 0.6
Breaker |mchl);/§Ir(ne?nts - Zone 4 2010 2010 Maintenance 4 Poor condition Provisional 0.6
Relay Improvements - Zone 4 blanket 2010 2010 Protection 4 Improve protection Provisional 1.1
Breaker Imp[)cl);/rﬁlr(r;?nts - Zone 5 2010 2010 Maintenance 5 Poor condition Provisional 0.8
Relay Improvements - Zone 5 blanket 2010 2010 Protection 5 Improve protection Provisional 0.8
RTU -Zone 5 blanket 2010 2010 Protection 5 Improve reliability Provisional 0.5
Inland 69 kV line rebuild 2010 2010 Maintenance - Poor condition Strategic 11.1
Breaker improvements - blanket 2010 2010 Maintenance - Poor condition Provisional 1.0
Relay improvement - west blanket 2010 2010 Protection - Improve protection Provisional 1.0
Substation improvements - blanket 2010 2010 Maintenance - Poor condition Provisional 0.7
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Transmission System Additions (May be Planned, Proposed or Provisional)

PLANNING ZONE 1

AMERICAN TRANSMISSION COMPANY

THE ENERGY ACCESS COMPANY

New Substation

Transformer
Capacitor Bank

New T-D Interconnection

Zonel 11x17.mxd Modified: April 15, 2005

Substation Modifications

@D 345 kV Transmission Line

@» 115 or 138 kV Transmission Line

H E N Rebuilt 115 or 138 kV Transmission Line
@ Transmission Line Voltage Conversion
@D 69 kV Transmission Line

A
o
)
]

The information presented in this map document is advisory and is intended for reference purposes only. American Transmission Company owned and operated facility locations are approximate.

Transmission Related Facilities

ATC Owned Substation
Joint Owned Substation - Assets Conveyed L2 Generation
Joint Owned Substation - Assets Retained = Other Facility
Proposed/Design/Construction

@ ATC Office Location




Figure PR-2
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Transmission System Additions (May be Planned, Proposed or Provisional)

PLANNING ZONE 2

Transmission Related Facilities

A ATC Owned Substation . ATC Office Location

] pr— . . O Joint Owned Substation - Assets Conveyed
@ Substation Modifications @ Capacitor Bank 115 O_r 138 kv Transmission L.Ine. O Joint Owned Substation - Assets Retained [ Generation
B EED Rebuilt 115 or 138 kV Transmission

New T-D Interconnection _— - ) Proposed/Design/Construction = Other Facility
0 Transformer @ @IS Transmission Line Voltage Conversion

AMERICAN TRANSMISSION COMPANY . o s VO
@ New Substation Rebuilt 69 kV Transmission 69 kV Transmission Line

THE ENERGY ACCESS COMPANY
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Transmission Planning Additions (May be Planned, Proposed or Provisional)
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Transmission Related Facilities

@ ATC Office Location

A ATC Owned Substation
e Capacitor Bank @S 345 KV Transmission Line 69 KV T ission Li @ Joint Owned Substation - Assets Conveyed
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- 10-Year Assessment
An annual report summarizing proposed additions and expansions to the transmission system

to ensure electric system reliability.
www.atc10yearplan.com

Projects > Projects in design or under construction

Transmission projects that will significantly affect system performance and are currently in
design or under construction are listed in Table PR-25. Most notable include:

O construction of the Arrowhead-Gardner Park (Weston) 345-kV line

O construction of the Gardner Park (Weston) 345/115-kV substation

O conversion of the Columbia-North Madison 138-kV to 345-kV operation

One of the more challenging aspects to implementing many of the system reinforcements
is scheduling transmission outages and distribution system reconfigurations necessary to
construct and connect the projects. Because of the number of projects in certain areas,
finding sufficient outage opportunities has become an issue. We are striving to more
accurately predict the potential cost implications of construction/connection outages and
schedule outages to minimize such potential costs.



Table PR-25
Projects In Design or Construction

Project Zone
Install 16.3 MVAR capacitor banks at Council Creek 138-kV 1
Reconductor Wien-McMillan 115-kV line (ATC,MEWD) 1
Expand Cranberry 115-kV substation to accommodate New Eagle River Muni 1
distribution transformer
Construct Gardner Park-Stone Lake 345-kV line 1
Construct new Gardner Park 345/115-kV Substation 1
Construct Hiawatha-Engadine 69-kV line 2
Rebuild from Nordic to Randville substation single-circuit 69-kV line to double-circuit >
69 kV
Rebuild and convert one Hiawatha-Indian Lake 69-kV circuit to double circuit 138 kV] >
standards, string one circuit initially and operate at 69 kV
Uprate Sun Prairie to Gaston Road 69-kV line to 48 MVA 3
Uprate Colorado to Sun Prairie 69-kV line to 72 MVA 3
Uprate Dane to Waunakee and Waunakee to Huiskamp 69-kV lines 3
Build new breaker and a half 345/138-kV substation on site adjacent to existing
North Madison Substation and replace existing transformers with two new 500 MVA 3
units
Reconfigure 345-kV bus at Columbia 3
Convert Columbia-North Madison 138-kV line to 345 kV 3
Construct North Appleton double-breaker ring bus configuration 4
Uprate the North Appleton-Rocky Run 345-kV line 4
Construct a 345-kV switching station at new Sheboygan Energy Center; loop 4
existing Point Beach-Granville line into new Sheboygan Energy Center
Install 2-27 MVAR capacitor banks at Moorland 138-kV 5




- 10-Year Assessment
An annual report summarizing proposed additions and expansions to the transmission system
wmm H H

fresevyrs i to ensure electric system reliability.
www.atc10yearplan.com

PROJECTS > Approved

Transmission projects that will significantly affect system performance and which have
received regulatory approval but have not commenced construction are listed in Table PR-
26.

The most notable projects in this category are the construction of the Werner West
345/138-kV Substation and the Femrite-Sprecher 138-kV line.



Table PR-26
Projects That Have Obtained Regulatory Approval, but Construction has not
Commenced

Construct North Beaver Dam-East Beaver Dam 138-kV line 3

Rebuild Turtle-Bristol 69-kV line to 138 kV and operate at 69 kV 3




- 10-Year Assessment
An annual report summarizing proposed additions and expansions to the transmission system
wmm- H H

to ensure electric system reliability.

Gy ASSEES EBGMPARY

www.atc10yearplan.com

PROJECTS > Pending approval

Transmission projects that are pending a certificate of authority or a certificate of public
convenience and necessity approval from the Public Service Commission of Wisconsin are

listed in Table PR-27.

Notable projects include:
U construction of the Gardner Park-Central Wisconsin 345-kV line
O construction of the Cranberry-Conover 115-kV line and the rebuild/conversion of
Conover-Plains to 138-kV operation



Table PR-27
Projects Awaiting Regulatory Review/Approval

Project Zone

Construct Gardner Park-Central Wisconsin 345-kV line 1

Rebuild Weston-Sherman Street-Hilltop 115-kV line to double-circuit 115 kV 1

Construct Venus-Metonga 115-kV line 1

Construct Cranberry-Conover 115-kV line and rebuild/convert Conover-Plains 69-kV
1&2
to 138 kV
Construct Jefferson-Stony Brook 138-kV line 3
Construct new line from West Darien to Southwest Delavan at 138 kV, operate at 3
69 kV
Construct Morgan-Werner West 345-kV line and Werner West-Clintonville 4

138-kV line
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PROJECTS > Costs

The estimated capital costs for all of the projects reflected in Figure PR-6 are shown in
Figure PR-7 This figure shows that the combined capital costs for projects that are
completed, canceled, replaced, in licensing and under construction account for roughly 56
percent of the estimated total capital costs, with future projects accounting for the
remaining 44 percent. The estimated capital costs depicted in_Figure PR-7 are based only
on those projects listed in the previous and current Assessment(s) that affect system
performance. The total estimated capital cost of those projects as reported in the 2005 10-
Year Assessment is approximately $2.4 billion. Other anticipated projects, including
substation equipment replacements, pole and conductor replacements, most T-D
interconnections, road relocations and generation interconnections not included in the 2005
10-Year Assessment, made up the remaining $1 billion of the $3.4 billion in capital
expenditures that ATC projected at that time through the year 2015. The cost estimate for
all projects to be placed in-service through 2015 is approximately $2.4 billion, or about
$300 million greater than the 2004 Assessment Update estimate.



Figure PR-6

American Transmission Company - Number of Projects by Status
10-Year Assessments 2001-2005

Planned, Proposed and Provisional Projects

18 Projects
Under Construction

58 Projects
3.4%

Replaced
11.1%

69 Projects
Cancelled
13.1%
18 Projects
Regulatory
3.4%

84 Projects
Future Provisional
15.9%

152 Projects
Complete
28.8%

128 Projects
Future
24.3%



Figure PR-7

American Transmission Company - Cost of Projects by Status
10-Year Assessments 2001-2005

Planned, Proposed and Provisional Projects

$514.9 Million $181.6 Million
Under Construction Cancelled
16.2% 5.7%
$1;2f|al\llg‘;on $491.6 Million
3.7% Complete
’ 15.5%

$427.7 Million $680.4 Million
Regulatory Future
13.4% 21.4%

$766.7 Million
Future Provisional
24.1%




- 10-Year Assessment
An annual report summarizing proposed additions and expansions to the transmission system

to ensure electric system reliability.
www.atc10yearplan.com

PROJECTS > Transfer capability

2006 analysis

We conducted cursory transfer capability analyses to provide a relative indication of the
simultaneous transfer capability into the ATC system in 2006, assuming we are able to
implement all of the planned and proposed projects listed in Table PR-2 and PR-3 with
projected in-service dates of June 2006 or before. This calculation also assumes the base
case power transactions throughout the eastern interconnection system that were in the
2006 model discussed in Methodology & Assumptions. The summary of this analysis is
shown in Eigures PR-8 and PR-8a (ATC limiting elements only).

In Figures PR-8 and PR-8a, the red box inside the shaded area represents the base
transfers modeled in the 2006 case used. The shaded area represents the total transfer
capability into our system based on the analyses performed. Total simultaneous transfer
capability can be determined by selecting a transfer level from either the west (horizontal
axis) or the south (vertical axis) below the first limiting element (dashed lines) and drawing
a straight line to the limit (dashed line) for the other direction. For instance, for a 1,000-MW
transfer from the west, the maximum transfer achievable from the south is 1,550 MW, or a
total transfer capability of 2,550 MW.

It is important to note that the simultaneous transfer capability depicted in Figures PR-8
and PR-8a is a relative indication of transfer capability and not necessarily an indication of
what is commercially available. The simultaneous transfer capability information in this
Assessment was developed by reducing generation within our service territory and
increasing generation in surrounding regions to model imports and then identifying limiting
transmission facilities per generally accepted industry criteria. We assumed that the
distribution of power flow across an overloaded transmission facility for a particular
transaction must exceed 3 percent to be considered a contributor to an overload of that
facility. We also assumed there was a linear relationship between the limits to transfers
from the west and transfers from the south, which result in straight lines between the end
points. In reality, the relationship is not necessarily linear, so the actual limitations between
the end points are likely to vary from what is shown.

The transfer capability graph in Figure PR-8 shows that the transfer capability ranges from
2,500 MW to 2,600 MW, depending on the bias of the transfers. The most limiting element
for transfers from the west is the Eau Claire-Presto-Wheaton 161-kV for outage of the
Tremval-Alma 161-kV line, which limits transfers from the west to about 1,150 MW. The
most limiting element for transfers from the south is the Turkey River-Cassville 161-kV line
for outage of the Seneca-Genoa 161-kV line, which limits transfers from the south to about
2,600 MW.

The ATC limiting elements only transfer capability graph in EFigure PR-8a shows that the
transfer capability ranges from about 3,200 MW to about 4,200 MW, depending on the bias
of the transfers. The most limiting element for transfers from the west is the Eau Claire-
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Arpin 345-kV flow limit, which limits transfers from the west to about 2,000 MW. The most
limiting element for transfers from the south is the Paris-Raymond-St. Martins 138-kV line
for the outage of the Pleasant Prairie-Racine 345-kV line, which limits transfers from the
south to about 2,700 MW.

2010 analysis

We conducted transfer capability analysis to provide a relative indication of the
simultaneous transfer capability into the ATC system in 2010 assuming we are able to
implement all of the planned and proposed projects listed in Tables PR-2 through PR-7
with projected in-service dates of June 2010 or before, most notably the Arrowhead-
Gardner Park (Weston) project. The summary of that analysis is shown in Figures PR-9
and PR-9a (ATC Limits only).

In Figure PR-9 and Figure PR-9a, the red box inside the shaded area represents the base
transfers modeled in the 2010 case used. The shaded area represents the total transfer
capability into the ATC system based on the cursory analyses. Total simultaneous transfer
capability can be determined by selecting a transfer level from either the west (horizontal
axis) or the south (vertical axis) below the first limiting element (dashed lines) and drawing
a straight line to the limit (dashed line) for the other direction. For instance, for a 450-MW
transfer from the west, the maximum transfer achievable from the south is 2,200 MW, or a
total transfer capability of 2,650 MW.

The simultaneous transfer capability depicted in Figures PR-9 and PR-9a is a relative
indication of transfer capability and not necessarily an indication of what is commercially
available. The simultaneous transfer capability information in this Assessment was
developed by reducing generation within our service territory and increasing generation in
surrounding regions and then identifying limiting transmission facilities. We assumed that
the distribution of power flow across an overloaded transmission facility for a particular
transaction must exceed 3 percent to be considered a contributor to an overload. We also
assumed there was a linear relationship between the limits to transfers from the west and
transfers from the south.

The transfer capability graph in Figure PR-9 shows that the maximum transfer from the
south is about 2,250 MW and the maximum transfer from the west is about 450 MW. The
most limiting element for transfers from the west is the Hazelton-Dundee 161-kV line for
outage of the Rock Creek-Quad Cities 345-kV line, limiting transfers from the west to about
450 MW. The most limiting element for transfers from the south is the Arcadian-Mill Road
345-kV line for outage of the Wempletown-Rockdale 345-kV line, limiting transfers from the
south to about 2,250 MW. The maximum simultaneous transfer capability is approximately
2,000 MW.

The ATC limiting elements only transfer capability graph in Figure PR-9a shows that the
maximum transfer from the south is about 2,200 MW, the maximum transfer from the west
is about 2350 MW and the maximum simultaneous transfer capability is about 3,400 MW.
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The most limiting element for transfers from the west is the Eau Claire-Arpin 345-kV flow
limit, limiting transfers from the west to about 2350 MW. The most limiting elements for
transfers from the south is the Arcadian-Mill Road 345-kV line for outage of the
Wempletown-Rockdale 345-kV line, limiting transfers from the south to about 2,200 MW.

After thorough study, it was determined that the transmission system and generation mix
external to the ATC system is primarily responsible for the decrease of 500 MW between
the 2006 and the 2010 planning models. Changes applied to the transmission system and
generation mix external to our footprint are responsible for approximately 95 percent of this
decrease, with the remaining percentage due to the increased load and generation mix
applied to the 2010 model compared to the 2006 model along with internal ATC
transmission changes.



Table PR-2
Transmission System Additions for 2005

Projected

System additions System need| ;, Jorvice |Planning Need category Planned, | Capital cost
year year Zzone Proposed or| estimate
Provisional | (in millions)
Construct new Eagle River Muni distribution
Substation directly adjacent to the existing 2005 2005 1 T-D interconnection Planned 1.9
Cranberry 115-kV Substation
Uprate North Lake Geneva to Lake Geneva I
69-kV line to 72 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Brick Church to Walworth 69-kV line to S
48 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Brick Church to Katzenberg 69-kV line "
i0 93 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Sun Prairie to Gaston Road 69-kV line I
to 48 MVA 2004 2005 3 reliability Proposed 0.1
Uprate Colorado to Sun Prairie 69-kV line to 72 S
MVA 2004 2005 3 reliability Proposed 0.1
Uprate Dane to Waunakee and Waunakee to C
Huiskamp 69-kV lines 2004 2005 3 reliability Proposed 0.7
Uprate the North Appleton-Rocky Run 345-kV 2005 2005 4 reliability Planned 1
line
Construct a 138-kV substation at a new
Forward Energy Center; loop existing .
Butternut-South Fond du Lac line into Forward 2005 2005 4 new generation Planned 3.2
Energy Center
Install 2-27 MVAR capacitor banks at Moorland 2004 2005 5 reliability Planned 11

138 kV

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-3
Transmission System Additions for 2006

System need Projected Planning Flanned. i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
g‘gﬂ?ﬂfgf;ﬁkM1\g§'T(\‘/’apa°'t°r ol i 2005 2006 1 reliability Planned 23
?Tcgnﬁ‘é‘\’,%)"v ien-McMillan 115-kV line 2006 2006 1 reliability Planned 3.4
achieve transfer capability
Reconductor Weston-Northpoint 115-kV line 2005 2006 1 associated with Arrq\{vhead- Planned 55
Gardner Park, reliability, new
generation
service limitation, reliability Included in
Construlct new Gardner Park 345/115-kV 2006 2006 1 import capability & Weston Planned Arrowhead-
Substation i~ Gardner Park
stability .
estimate
Replace 345/115-kV 200 MVA transformer at service limitation, reliability, ,Lr:?cl)l\j\?heedag-
Weston with two 500 MVA units at the 2005 2006 1 import capability & Weston Planned Gardner Park
Gardner Park Substation stability .
estimate
service limitation, reliability,
ﬁ;n"ens”u"t Gardner Park-Stone Lake 345-kV 1997 2006 1 import capability & Weston | Planned 262.1
stability
achieve transfer capability Included in
Install 3-50 MVAR capacitor banks at Gardner 2006 2006 1 associated with Arrowhead- Planned Arrowhead-
Park 115 kV Gardner Park
Gardner Park .
estimate
Install a 345/161-kV transformer at Stone K;fcl)l\J/\?r?:ag-
Lake (temporary installation for construction 2006 2006 1 reliability Planned Gardner Park
outages) araner rar
estimate
Upgrade Weston-Kelly 115-kV line conductor 2006 2006 1 new generation, reliability Planned 1

clearances to 300F




Transmission S

Table PR-3
ystem Additions for 2006 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Increase size of existing Summit Lake 115-kV —_
capacitor bank from 11.3 to 16.9 MVAR 2006 2006 1 reliability Planned 1
Install 1-5.4 MVAR capacitor bank at R
Munising 69 kV 2006 2006 2 reliability Proposed 0.4
gngsf\y i [ANEAR C2REler BRTE El SEEr | g 2006 2 reliability Proposed 0.9
Construct Hiawatha-Engadine 69-kV line 2003 2006 2 reliability Planned 0
Rebuild and convert one Hiawatha-Indian
Lake 69-kV circuit to double-circuit 138-kV 2004 2006 2 reliability, service limitation | Planned 44.2
standards, string two circuits initially and
operate one at 69 kV
Install 2-8.16 MVAR capacitor banks at L
Lincoln 69 kV 2006 2006 2 reliability Proposed 1.1
Rebuild from Nordic to Randville Substation
(5 miles) of single-circuit 69-kV line to double- 2005 2006 2 reliability, condition Planned 5.2
circuit 69 kV
Reconnect the 138/69-kV transformers at
Kilbourn on separate breakers to operate 2006 2006 3 reliability Provisional 0.3
individually
Construct Butler Ridge 138-kV Substation 2006 2006 3 new generation Planned 2.8
Install 36 MVAR capacitor bank at Hartford s
138-kV Substation 2006 2006 3 reliability Planned 1.2
Uprate Colley Road 138/69-kV transformer 2006 2006 3 reliability Proposed 0.1
Uprate North Monroe 138/69-kV transformer 2006 2006 3 reliability Proposed 0
Uprate Paddock-Shaw 69-kV line 2006 2006 3 reliability Proposed 0
Uprate Brodhead-South Monroe 69-kV line 2006 2006 3 reliability Provisional 0.1
Uprate McCue 138/69-kV transformer 2006 2006 3 reliability Proposed 0.1




Table PR-3
Transmission System Additions for 2006 (continued)

North Appleton 345-kV and existing Werner
to White Lake 138-kV lines into Werner West

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Construct new 69-kV line from Columbia to
Rio to feed the proposed Wyocena 2004 2006 3 T-D interconnection, reliability Planned 5
Substation
Rebuild Turtle-Bristol 69-kV line to 138 kV 2004 2006 3 condition, rel|a_b|I|ty, new Planned 59
and operate at 69 kV generation
Build new breaker and a half 345/138-kV
subs.tatlon on S'te. adjacent to eX|st|r.19_North 2006 2006 3 reliability, new generation Planned 17.7
Madison Substation and replace existing
transformers with two new 500 MVA units
Reconfigure 345-kV bus at Columbia 2006 2006 3 reliability, new generation Planned 2.5
Convert Columbia-North Madison 138-kV _ .
line to 345 KV 2005 2006 3 reliability, new generation Planned 6
Construct new line from West Darien to
Southwest Delavan at 138 kV, operate at 2006 2006 3 T-D interconnection Planned 4
69 kV
. . reliability, service limitation, T-D
Install a 138-kV series reactor at Highway V 2005 2006 4 . : Planned 1.4
interconnection
Upgrade 48 MVA RTU and CT at Mullet —
River 138/69 kV 2006 2006 4 reliability Proposed 0
Construct a 345-kV substation at new
Cypress; loop existing Forest Junction- 2006 2006 4 new generation Planned 5.1
/Arcadian line into new Cypress
Construct a 345/138-kV switchyard at a new
Werner West Substation; install a 345/138-
kV transformer. Loop existing Rocky Run to 2004 2006 4 reliability, service limitation Planned 14.3




Table PR-3

Transmission System Additions for 2006 (continued)

138-kV line

condition

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

Construct a Martin Road-South Fond du . .
Lac/Ohmstead 138-KV line 2006 2006 4 T-D interconnection Planned 1.6
Construcf[ North Applgton 345-kV double 2006 2006 4 operations, ma!r?tenance and Planned 8.4
breaker ring bus configuration stability
Install 2-27 MVAR capacitor banks at -
Burlington 138 KV 2005 2006 5 reliability Proposed 1.6
Rebuild Stiles-Amberg double-circuit 1996 2006 284 reliability, service limitation, Planned 45.8

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-4
Transmission System Additions for 2007

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year Zzonée or estimate
Provisional| (in millions)
Uprate Metomen-North Fond du Lac 69-kV 2006 2007 1 reliability Planned 0.2
line terminal equipment
Install 2-16.3 MVAR capacitor banks at R
Wautoma 138 KV 2007 2007 1 reliability Proposed 1.2
Construct Venus-Metonga 115-kV line 2007 2007 1 T-D interconnection Planned 8
Rebuild Weston-Sherman St. and Sherman
St-Hilltop 115-kV lines as double-circuits 2007 2007 1 new generation, reliability Proposed 7.3
with a new Gardner Park-Hilltop 115-kV line
Construct Brandon-Fairwater 69-kV line 2007 2007 1 T-D interconnection Provisional 0.6
Consimeilackinaciissaasibstation 2005 2007 2 reliability, service limitation | Proposed 5.8
(new Straits Substation)
Relocate Cedar Substation (North Lake) 2005 2007 2 reliability, condition Proposed 7.3
Relocate Brule Substation (Aspen) 2007 2007 2 reliability, condition Proposed 5.7
Install 2-8.16 MVAR capacitor banks at R
Ontonagon 138 KV 2007 2007 2 reliability Proposed 1.2
Uprate McCue-Janesville 69-kV line 2007 2007 3 reliability Proposed 0
Soouiid the Verona to Oregon 63V fine 2006 2007 3 reliability Proposed 3.8
Uprate Rockdale to Jefferson 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Uprate Rockdale to Boxelder 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Uprate Boxelder to Stonybrook 138-kV line 2007 2007 3 reliability, service limitation Planned 0.2
Construct a Jefferson-Lake Mills-Stony I . .
Brook 138-KV line 2006 2007 3 reliability, T-D interconnection | Proposed 19.7
Convert Kegonsa-McFarland-Femrite 69-kV S .
line to 138 KV 2007 2007 3 reliability, new generation Proposed 3.4
Construct Sprecher-Femrite 138-kV line 2007 2007 3 reliability, new generation Proposed 8.1
Install 138/69-kV transformer at Femrite 2007 2007 3 reliability, new generation Proposed 3.4




Table PR-4
Transmission System Additions for 2007 (continued)

System need Projected Plannin planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Install 138/69-kV transformer at Reiner 2007 2007 3 reliability, new generation Proposed 3.4
Convert Sycamore-Reiner-Sprecher from I
69-KV to 138 KV 2007 2007 3 reliability Proposed 25
Install/lupgrade capacitor bank at South L
Monroe 69 kV to 32 MVAR 2007 2007 3 reliability Proposed 1.1
Construct new line from Southwest Delavan
to Delavan or Bristol at 138 kV, operate at 2007 2007 3 T-D interconnection Proposed 4.3
69 kV
ilig) 2 e ElMes) SUsel e s ied) o 2007 4 reliability Provisional 25
line on existing structures
g”;tke{y 2 e AR Espalior e L CERE) e 2007 4 reliability Planned 18
Replace the 1200 A breaker at Edgewater s
T2 345/138 KV 2007 2007 4 reliability Proposed 0.3
Construct double-circuit 138-kV line from
Forest Junction/Howards Grove/Charter 2007 2007 4 T-D interconnection Proposed 25
Steel to Plymouth #4
Uprate North Appleton-Lawn Road-White .
Clay 138-kV line 2007 2007 4 reliability Planned 0.6
Construct a 345-kV bus at Bain 2005 2007 5 reliability Provisional 21
ISt 200 AR EElEeier e el 2007 2007 5 reliability Provisional 3.3
Bluemound
Install series reactor at Cornell 2007 2007 5 reliability Proposed 0.8

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-5
Transmission System Additions for 2008

i Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Construct a 69-kV line from SW Ripon to . . .
the Ripon-Metomen 69-KV line 2008 2008 1 T-D interconnection Provisional 0.6
. . achieve transfer capability
Upgrade Kelly-Whitcomb 115-kV line 2008 2008 1 associated with Arrowhead- | Planned 19
conductor clearances to 300F
Gardner Park
C_)onstruct Stone Lake-Arrowhead 345-kV 1997 2008 1 service Ilrp_ltatlon, reliability, _wpport Planned 158.2
line capability & Weston stability
Install 2-75 MVAR capacitor banks at Eeiieve iEnefer epelliy A??étc\?r?ga?-
P 2008 2008 1 associated with Arrowhead- Planned
Arrowhead 345 kV Gardner Park
Gardner Park :
estimate
Install 1-75 MVAR capacitor bank and 1-45 achieve transfer capability /Lr:?cl)l\j\?heedai(;]—
MVAR inductor at Stone Lake 345 kV 2008 2008 1 associated with Arrowhead- | Planned | o400 park
Gardner Park .
estimate
achieve transfer capability ,L\r;fcl)l\J/\?r?:alcT-
Install 1-50 MVAR capacitor bank at Arpin 2008 2008 1 associated with Arrowhead- Planned Gardner Park
Gardner Park .
estimate
Construct the new permanent Stone Lake reliability, import capability &
345/161-kV Substation 2008 2008 1 Weston stability Planned 8
Upgrade 4.1 MVAR capacitor bank to 8.2
MVAR and install a new 8.2 MVAR 2008 2008 1 reliability Proposed 0.5
capacitor bank at Berlin 69 kV
~oouldl e G OEEaTE B LY e 2006 2008 2 reliability, condition Planned 9.2
(Laurium #1)
Increase ground clearance of Atlantic-
Osceola (Laurium #2) 69-kV line from 120 2008 2008 2 reliability Proposed 2.1

to 167 degrees F




Table PR-5
Transmission System Additions for 2008 (continued)

System need Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
year year Zzone or estimate
Provisional| (in millions)
install second 345/138-KV transformer at 2008 2008 2 reliability Provisional 5.4
gngsf\y -9 NN CRPEEEr BRI ET SG80) a0 2008 2 reliability Provisional 0.5
g”;f\y 2T MR eepaeior eSS LM EE)  ggpe 2008 2 reliability Proposed 18
Install 2-5.4 MVAR capacitor banks at o
Osceola 69 kV 2008 2008 2 reliability Proposed 1.3
Uprate Atlantic 138/69-kV transformer 2008 2008 2 reliability Proposed 1.4
Construct a Rubicon-Hustisford 138-kV line 2008 2008 3 reliability Proposed 4.8
Rebuild Hustisford-Horicon 69 kV to 138 kV 2008 2008 3 reliability Proposed 2.4
Construct 138/69-kV substation at a site
near Horicon and install a 138/69-kV 2008 2008 3 reliability Proposed 8.8
transformer
Convert Rock River to Bristol to Elkhorn 138
kV operation; rebuild Bristol with a new 138- 2008 2008 3 reliability Proposed 5.1
kV bus
Construct a new 138-kV line from North _
Madison to Waunakee 2005 2008 3 reliability Proposed 10.1
Construct a new 138/69-kV substation near
\Waunakee and install a 100 MVA 138/69-kV| 2005 2008 3 reliability Proposed 1
transformer
Install 1-8.16 MVAR capacitor bank at
Richland Center 69 kV and upgrade existing 2008 2008 3 reliability Provisional 1.1
5.4 MVAR bank with an 8.16 MVAR bank
Construct 138-kV line from Canal to Dunn 2008 2008 4 reliability Proposed 4.2

Road




Table PR-5
Transmission System Additions for 2008 (continued)

Projected Planned,

‘e . . Plannin i

System additions System need ;.\ cervice 9 Need category Proposed | Capital cost
year year zone or estimate

Provisional| (in millions)

Install 60 MVA 138/69-kV transformer at 2008 2008 4 reliabilit Proposed 29

Dunn Road y P :

Rebuild/Convert Pulliam-New Suamico reliability, condition, T-D ..

69-kV line to 138 kV e 20 E interconnection e B

lkJ\F/)rl?r;[Z North Appleton-Mason Street 138- 2008 2008 4 reliability, service limitation Proposed 1.7

D e AL Gl BT 138-1 2008 2008 4 reliability, service limitation | Proposed 16

Expand the Menominee 69-kV Substation

and install 138-kV terminals. Loop the I -

West Marinette-Bay De Noc 138-kV line 2008 2008 4 reliability Provisional 2

into the substation

Install 138/69-kV transformer at the 2008 2008 4 reliability Provisional 2.1

expanded Menominee Substation

el Ervizig (Fels G- clovlsle- 2008 2008 4 reliability Provisional 7.8

circuit line

Construct a new Mill Road Substation at

intersection of Granville-Arcadian 345-kV,

Forest Junction-Arcadian 345-kV, Sussex- L

Tamarack 138-kV and Sussex- 2008 2008 5 reliability Proposed 29.2

Germantown 138-kV lines; install a

345/138-kV transformer

Reconductor Pleasant Valley-Saukville :

138-kV line 2008 2008 5 new generation Proposed 3

Reconductor Pleasant Valley-St. 2008 2008 5 new generation Proposed 3.1

Lawrence 138-kV line




Table PR-5
Transmission System Additions for 2008 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

IIi?neeconductor Cornell-Range Line 138-kV 2008 2008 5 new generation Proposed 6
Construct Cranberry-Conover 115-kV line 2008 2008 1&2 reliability, transfer capability Proposed 171
Rebuild/convert Conover-Plains 69-kV " o
line to 138 KV 2008 2008 1&2 reliability, transfer capability Proposed 69.1
Construct 138-kV bus and install 138/115-
kV 150 MVA and 138/69-kV 60 MVA 2008 2008 1&2 reliability, transfer capability Proposed 18.5
transformers at Conover
Construct 138-kV bus and install a
138/69-kV, 60 MVA transformer at Iron 2008 2008 1&2 reliability, transfer capability Proposed 29
Grove
Construct 138-kV bus and install a —
138/69-kV, 60 MVA transformer at Aspen 2008 2008 1&2 reliability Proposed 29
ReleEie o River SulssEion (o 2008 2008 182 reliability Proposed 5.9

Grove)

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-6

Transmission System Additions for 2009

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Uprqte Rock_y b Flever 1w s 2009 2009 1 new generation Proposed 0
terminal equipment
Construct Gardner Park-Central service limitation, reliability, import
Wisconsin 345-kV line 2009 2009 1 capability and Weston stability Planned 90.2
Construct new Central Wisconsin 345-kV service limitation, reliability, import
Substation 2009 2009 1 capability and Weston stability Planned 122
Relocate 69-kV Rexton tap to 69-kV s ..
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional 0.3
Relocate 69-kV Trout Lake tap to 69-kV o .
Hiawatha-Pine River line (6909) 2009 2009 2 condition Provisional 0.3
Construct Mackinac 138-kV Substation
additions (portions may be earlier for 2009 2009 2 reliability, service limitation Provisional 5.8
maintenance issues)
Rebuild Hiawatha-Pine River-Mackinac N . -
69 KV to 138 KV 2009 2009 2 reliability, condition Provisional 57.4
Construct 138-kV bus and install one
138/69-kV, 50 MVA transformer at Pine 2009 2009 2 reliability Provisional 10
River
Convert rebuilt Hiawatha-Indian Lake N T
circuit (operated at 69 kV) to 138 kV. 2009 2009 2 reliability, service limitation Planned 0.2
Constru_ct 138-kV ring bus at Hiawatha 2009 2009 2 reliability, service limitation Planned 3.3
Substation
Ins’FaII 138-kV substgtlon modifications at 2009 2009 2 reliability, service limitation Planned 1.9
Indian Lake Substation
Install 1-5.4 MVAR capacitor bank at "
MTU or Henry Street 69 kV 2009 2009 2 reliability Proposed 0.6
Install 1-5.4 MVAR capacitor bank at R
Roberts 69 kV 2009 2009 2 reliability Proposed 0.6




Table PR-6

Transmission System Additions for 2009 (continued)

System need Projected Plannin planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Install 4-25 MVAR capacitor banks at N -
Portage 138 kV 2009 2009 3 reliability Provisional 2.2
Construct new 138-kV bus and install a
138/69-kV 100 MVA transformer at South 2009 2009 3 reliability Provisional 6
Lake Geneva
Construct new 138-kV line from South " . . L
Lake Geneva to White River 2009 2009 3 reliability, T-D interconnection Provisional 2.5
Construct new 138-kV bus and 138/69-kV
100 MVA transformer at Montrose 2009 2009 3 reliability Proposed 1.4
Substation
Construct new Montrose-Sun Valley-Oak o
Ridge 138-kV line 2009 2009 3 reliability Proposed 5.1
Uprate Colley Road to Brick Church 69- o
KV line to 72 MVA 2008 2009 3 reliability Proposed 0.5
In_staII a second 138/69-kV transformer at 2009 2009 3 reliability Proposed 39
Hillman
Install a 69-kV 16.32 MVAR capacitor o -
bank at Kilbourn Substation 2009 2009 3 reliability Provisional 0.4
Rebuild 2.37 miles of 69 kV from Sunset B
Point to Pearl Ave with 477 ACSR 2009 2009 4 reliability Proposed 1
String a new 138-kV line from Clintonville- included in
Werner West primarily on Morgan-Werner| 2004 2009 4 reliability, service limitation Planned |Morgan-Werner
West 345-kV line structures estimate
ﬁ)noenstruct Morgan-Wemer West 345-kV 2004 2009 4 reliability, service limitation Planned 113.8
:i?neeconductor Oak Creek-Ramsey 138-kV 2009 2009 5 new generation Proposed 0.4
Reconductor Oak Creek-Allerton 138-kV 2009 2009 5 new generation Proposed 2

line




Table PR-6
Transmission System Additions for 2009 (continued)

Concord

System Projected Plannin Planned, i
System additions y in-service g Need category Proposed | Capital cost
need year year zone or estimate
Provisional| (in millions)
Replace relaying on 230KV circuits at 2009 2009 5 new generation Proposed 3
Oak Creek
Replace two 345-kV circuit breakers at
Pleasant Prairie on the Racine and Zion .
lines with IPO breakers and upgrade 2009 2009 5 new generation Proposed 2.1
relaying
Expand Oak Creek 345-kV switchyard to 2009 2009 5 new generation Proposed 10.8
interconnect one new generator
Loop Ramsey5-Harbor 138-kV line into
Norwich and Kansas to form a new line . -
from Ramsey-Norwich and Harbor- 2009 2009 5 new generation Provisional 4.1
Kansas 138-kV lines
Construct Rockdale-Concord 345-kV line
in parallel with existing 138-kV on existing 2009 2009 3&5 reliability, service limitation Proposed 22.2
double-width right-of-way
Construct a 345-kV bus and install a
345/138-kV, 500 MVA transformer at 2009 2009 3&5 reliability Proposed 12.9

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Table PR-7
Transmission System Additions for 2010

Projected Planned,

. . . Plannin i

System additions System need | ;.\ corvice g Need category Proposed | Capital cost
year year zone or estimate

Provisional| (in millions)

Uprate Wautoma-Berlin 69-kV line 2010 2010 1 reliability Provisional 0

terminal equipment at Wautoma

Replace 138/69-kV transformer at 2010 2010 1 reliability Provisional 2

Metomen

Construict Monroe County=Council Creek |0 5 1 2010 1 access initiative, reliability Provisional 16.7

161-kV line

izl & e el onmer &l 2010 2010 1 access initiative, reliability Provisional 25

Council Creek

ILianerate G el FREmTE T b 2010 2010 1 access initiative, reliability Provisional 0.2

Rebund/reconductor Petenwell-Saratoga 2010 2010 1 access initiative, reliability Provisional 14.8

138-kV line

Install a 69-kV bus and 138/69-kV 100 . -

MVA transformer at Northwest Beloit 2010 2010 3 reliability Provisional 2

Reroute Paddock to Shirland Avenue

69-kV line into and out of Northwest 2010 2010 3 reliability Provisional 0.5

Beloit

Loop the Femrite to Royster 69-kV line I -

into AGA Gas 2010 2010 3 reliability Provisional 1.6

Convert Hillman to Eden 69-kVline to 2010 2010 3 reliability Proposed 16.5

Install 1-8.16 MVAR capacitor bank at

Boscobel 69 kV and upgrade existing 5.4 2010 2010 3 reliability Provisional 1.2

MVAR bank with an 8.16 MVAR bank

Rebuild Brodhead to South Monroe 69- —_ -

KV line using 477 ACSR 2010 2010 3 reliability Provisional 4

Convert Waunakee-Blount 69-kV line to 2010 2010 3 reliability Proposed 20

138 kV




Table PR-7

Transmission System Additions for 2010 (continued)

System need Projected Plannin Planned, i
System additions y in-service 9 Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)
Uprate Darlington-Rock Branch 69-kV ling 2010 2010 3 reliability Provisional 0.1
Uprate existing 18 MVAR capacitor bank
at Spring Green 138 kV with a 50 MVAR 2010 2010 3 reliability Provisional 1.2
bank
Retap 48 MVA CT at South Sheboygan o
Falls 138/69-KV transformer 2010 2010 4 reliability Proposed 0
Rebuild/convert New Holstein-St.
Nazianz-Custer-Lakefront 69-kV line to 2010 2010 4 access initiative Provisional 7.7
138 kV (1225 Amps minimum)
Rebuild Tecumseh Road-New Holstein to
double-glrcuﬂ 138/69 kV,_whgre 2010 2010 4 access initiative Provisional 24
69 kV will serve Gravesville via New
Holstein
I(?S:(!:w MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional 3.1
Install 100 MVA 138/69-kV transformer at 2010 2010 4 access initiative Provisional 2.5
Lakefront
Construct a second Dunn Road-Egg o
Harbor 69-KV line 2010 2010 4 reliability Proposed 6.2
Uprate Kansas-Ramsey6 138-kV line 2009 2010 5 new generation Proposed 0.1
Install second 500 MVA 345/138-kV .
iransformer at Oak Creek 2010 2010 5 new generation Proposed 6.6
:Ex_p and 345-kV switchyard at Oak Creek 2010 2010 5 new generation Proposed 10.8
o interconnect one new generator
Uprate Oak Creek-Root River 138-kV line 2010 2010 5 new generation Proposed 0.6
Uprate Oak Creek-Nicholson 138-kV line 2010 2010 5 new generation Proposed 1.2
t%ogé\llgrlivBark River-Mill Road 138KV line 2010 2010 3&5 reliability, new generation Proposed 0.8




Table PR-7
Transmission System Additions for 2010 (continued)

. Planned,
System need Projected Planning i
System additions in-service Need category Proposed | Capital cost
year year zone or estimate
Provisional| (in millions)

I(iJnoenstruct a Concord-Bark River 345-kV 2010 2010 3&5 reliability, new generation Proposed 50.3
Construct a 345-kV bus and install a
345/138-kV, 500 MVA transformer at Bark 2010 2010 3&5 reliability, new generation Proposed 8.4

River

Defined in Previous 10-Year Assessment

Revised in scope from Previous 10-Year
Assessment

New to this 10-Year Assessment




Figure PR-8
WUMS Simultaneous Import Capabilities for 2006 Summer
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Figure PR-8a
WUMS Simultaneous Import Capabilities for 2006 Summer

(ATC Limiting Elements Only)
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Figure PR-9
WUMS Simultaneous Import Capabilities for 2010 Summer
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Figure PR-9a
WUMS Simultaneous Import Capabilities for 2010 Summer

(ATC Limiting Elements Only)
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PROJECTS > Generation interconnections

Providing some information about connection facilities for proposed generators that have
requested but not completed interconnection studies is one purpose of this section of the
Assessment.

The size and location of new or expanded power plants can have significant impacts on the
transmission system. These impacts can range from very positive (adding voltage support
in a weak area of the system) to very negative (aggravating loading problems and/or
causing generator instability). Information on the status, as of July 1, 2005, of ATC’s portion
of the Midwest Independent System Operator generation interconnection queue is provided
in this section.

While reduced from previous years, there continues to be significant activity in ATC’s
portion of this queue, ranging from newly proposed generation projects to cancellation of
previously proposed generation projects. This dynamic situation is a challenging aspect of
the transmission planning environment, as regular changes in the generation planning
environment must be correspondingly accommodated.

There are two key aspects in determining the total impacts a proposed new generator may
have on the transmission system:

U impacts of interconnecting the new generator to the transmission system and

O impacts of using the transmission system to deliver power from the new generator.

Per the Midwest ISO Attachment X process, interconnection impacts are assessed through
up to three interconnection studies. The first study, called a feasibility study, includes a
determination of thermal overload or voltage level impacts created by the new generator.
The second study, called an impact study, includes a determination of whether the
proposed generator and other nearby generators will remain stable under various
disturbance situations, like line trips and equipment failures. It also includes a fault study
analysis to determine whether existing system equipment can accommodate the increased
short circuit fault duty caused by the new generator. It also identifies solutions for any
thermal, stability or fault duty problems. If problems are identified in the impact study, a
third study, called a facility study, is conducted to settle on solutions and provide cost and
time estimates for construction. Delivery impacts are assessed throughout the
interconnection study process using the Midwest ISO deliverability methodology, which
determines whether a new generator is deliverable to the Midwest ISO Day 2 market and to
what percent if not wholly deliverable. Whatever portion of the new generator that is
deliverable may then be used as a Network Resource by Network Customers through the
Midwest ISO’s Module E Resource Adequacy procedures.

The results of the interconnection studies are needed to develop a comprehensive picture
of the transmission facilities that will be required for a proposed generator. This is why we
included in our Assessment models only those proposed generators for which
interconnection studies have been completed.
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The first portion of this section provides the status of the generation queue within our
service territory. The second portion of this section describes the transmission system
additions associated with various proposed generation projects for which we have
completed final interconnection studies. The third portion of this section describes some of
the implications associated with interconnecting generation at various locations within our
service territory.

ATC Generation Queue

Since ATC's inception, five new generators have gone into service and one uprate to an
existing generator has been completed, totaling 1,767 MW. These generators are shown in
Table PR-28.

Table PR-29 lists the proposed generators in the generation queue for our service territory
as of July 1, 2005. This table lists each proposed generation project and summarizes them
by zone and MW amount. These proposed projects also are shown by approximate
location in Figure PR-10. As shown, the total capacity of proposed generators in the queue
is 8,252.25 MW. Of that proposed capacity, 54 percent reflects new coal units; wind units
reflect 17 percent; combined cycle (natural gas) units reflect 27 percent; and the remaining
2 percent is comprised of simple cycle (natural gas) turbines and an existing nuclear unit
uprate (see Figure PR-11.) 40 percent of this generation is proposed in Zone 5, 26 percent
in Zone 4, 21 percent in Zone 1, 13 percent in Zone 3, and 0 percent in Zone 2.

Generation interconnection requests previously in the generation queue, which have been
cancelled or removed from the queue since June 2004 (because the developer withdrew
the request or missed contractual milestones), are summarized in

Table PR-30. Nearly half of the 546 MW of generation was proposed to be located in Zone
3, with the rest in Zones 1 and 4. All of this generating capacity was to be wind units.

Link to publicly posted generation queue:
http://oasis.midwestiso.org/documents/ATC/queue.html

Transmission associated with proposed generation interconnections

Prior to the start of the MISO Day 2 Market, transmission service for new generators was
handled separately through an OASIS transmission service request(s). For generators
listed below that had studies completed prior to Day 2 start-up, system reinforcements
were identified through both generator interconnection and transmission service studies.

Implications of generation development
There are several aspects to be considered in siting generation. Availability of fuel, water
and transmission are key among those.

From a transmission perspective, the ability of the transmission system to accommodate
new generation is a function of stability, power flow and short circuit analyses. For certain
generation technologies, harmonics and voltage fluctuations may need to be considered as
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well. In most instances, new generation will require certain transmission system
reinforcements to interconnect and deliver the generation output. In a few specific
instances, new generation can be beneficial to the transmission system, perhaps even
deferring or eliminating the need for transmission reinforcements that would be necessary
absent the new generation. The ability of generation to defer or eliminate the need for
transmission reinforcements also can be a function of the generation location, number of
generators and/or expected generator capacity factor.

In this section, a very general zone-by-zone evaluation of the likelihood of needing or
deferring transmission reinforcements for various generator locations is provided. The
purpose of these evaluations is to provide a very cursory indication to the generation
market of the likely magnitude of the impact and the transmission reinforcements that
would likely be needed by general location.

Within Zone 1, generation has been proposed in various locations, but most of the
proposals have involved generation located in the vicinity of the 345-kV infrastructure.
Based on studies that we have conducted for proposed generation interconnections and
transmission service from this area to date, some transmission reinforcements are likely to
be required for any significant (>100 MW) generation development. The extent and nature
of the reinforcements largely would be a function of where the power from the generation is
to be delivered.

The northern portion of Zone 1, the Rhinelander Loop, is a potential candidate for
moderate-sized (up to 150 MW, depending on location) generation development, provided
generator stability can be maintained, and provided it can be located in the northern portion
of the Loop. Generation in this area could defer the need for transmission reinforcements
planned to be implemented in the 2007-2008 timeframe. Whether this generation would be
cost-effective as a transmission-deferral mechanism would depend on a number of factors.
The need for additional reinforcements outside of the Loop would be a function of where
the power from the generation is to be delivered.

The infrastructure in the southern portion of Zone 1 consists of a couple of 138-kV lines
and several 69-kV lines. Only smaller generation projects (<25 MW) could be
accommodated with minimal transmission reinforcements. The existing infrastructure in this
portion of Zone 1 is not suitable for any significant generation development.

Zone 1 completed generation study links:
http://oasis.midwestiso.org/documents/ATC/GIC044 System Impact Study report.pdf
http://oasis.midwestiso.org/documents/ATC/GIC044 Facility Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G376 Evaluation Study.pdf
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http://oasis.midwestiso.org/documents/ATC/G376 Impact Study.pdf

Zone 2

We have not completed any generation interconnection studies in Zone 2 and thus do not
have the base of knowledge that we have in other zones relating to likely generation
interconnection impacts. A few of the more logical locations from a transmission
infrastructure standpoint would be near the existing Presque Isle Power Plant or the Plains
Substation; however, any significant development at or near Presque Isle likely would
require significant transmission reinforcements.

It is likely that given the scarcity of 138-kV infrastructure in the Upper Peninsula there are
virtually no locations in Zone 2 that are ideal candidates for any significant generation
development. There are areas in Zone 2, such as on the western end of the Upper
Peninsula, which are or will be in need of transmission reinforcements where smaller
generation projects could be beneficial in terms of deferring transmission expenditures. The
allowable capacity of such generation would depend on the location. However, other
potential impacts (stability, fault duties) would need to be evaluated on a location-by-
location basis.

It should be noted that 40 MW of previously mothballed steam turbine generation in Zone 2
has been reactivated; however, the output is significantly limited by transmission system
constraints.

Zone 2 completed generation study links
None

Zone 3

In Zone 3, generation has been proposed in various locations, but over half have been in
the southern-most counties in Zone 3. Generation could be beneficial in a few areas
depending on the capacity of such generation and the exact location.

We are projecting that the Madison area is going to become subject to voltage instability in
the next five or six years. Thus, we believe that extending the 345-kV network to the west
side of Madison coupled with additional 138-kV reinforcements within the city will resolve
this issue over the long term. Generation on the west side of Madison potentially could
defer the need for portions of these reinforcements provided the generation is not too large
(> 200 MW), provides dynamic reactive power support and is appropriately located.

In Sauk County, though we are currently reinforcing the system, the area still is projected to
need transmission reinforcements in the future to ensure reliable operation. Smaller-scale
generation (< 100 MW) in certain locations could be beneficial to improving the voltage
profile in the area and potentially deferring transmission reinforcements. Stability analysis
would need to be conducted to ensure stable operation of such generation.
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Similarly, the southeast portion of Zone 3 is heavily loaded and will require transmission
reinforcements in the future to ensure reliable operation. Small-scale generation in certain
locations could be beneficial to changing power flow patterns and improving the voltage
profile in the area.

Zone 3 completed generation study links:
http://oasis.midwestiso.org/documents/ATC/G281-282 System Impact Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G282 Facility Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G338 System Impact Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G338 Facility Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G366 System Impact Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G366 Facility Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G371 Evaluation Study.pdf
http://oasis.midwestiso.org/documents/ATC/G483 Impact Study.pdf

Zone 4

Generation has been proposed in various locations in Zone 4. Generation could be
beneficial in a few areas depending on the capacity of such generation and exact location.
Given the nature of the issues in Zone 4, however, it is unlikely that new generation in Zone
4 will significantly alter the need for the major transmission reinforcements contemplated in
that zone.

One area where generation could defer the need for transmission reinforcements is in Door
County, provided such generation is small-scale (< 50 MW) and appropriately located.
Currently, the northern portion of the county is served radially, and electric service is
subject to interruption for the loss of the single 69-kV line serving the area. The voltage
profile in Door County is projected to precipitate the need for reinforcements in the future.
Small-scale generation potentially could defer certain of these reinforcements.

Another area where small-scale generation might defer the need for transmission
reinforcements is in the Sheboygan area, provided the generation is appropriately located.
Studies would need to be conducted to ensure stability.

One area in Zone 4 that cannot accommodate any additional generation without significant
transmission reinforcements is in the vicinity of the Point Beach and Kewaunee nuclear
plants. In this area, existing transmission lines have little excess capacity. As the system
evolves, stability margins at those plants may become a concern. Additional generation
would exacerbate those limitations.

Zone 4 completed generation study links:
http://oasis.midwestiso.org/documents/ATC/G240 System Impact Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G240 Facility Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G338 System Impact Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G353 G354 Facility Study Report.pdf
http://www.midwestiso.org/plan_inter/documents/G368 Evaluation Study.pdf
http://oasis.midwestiso.org/documents/ATC/G368 Facility Study Report.pdf
http://oasis.midwestiso.org/documents/ATC/G376 Evaluation Study.pdf
http://oasis.midwestiso.org/documents/ATC/G376 Impact Study.pdf
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http://oasis.midwestiso.org/documents/ATC/G384-410 Evaluation Study.pdf
http://oasis.midwestiso.org/documents/ATC/G384-410 Impact_ Study.pdf
http://oasis.midwestiso.org/documents/ATC/G421 Evaluation Study.pdf
http://oasis.midwestiso.org/documents/ATC/G427 Evaluation Study.pdf

Zone 5

Two major generation additions have been proposed in Zone 5. The first addition is at Port
Washington, has been approved by the Public Service Commission of Wisconsin and is
under construction. Two groups of units will be installed with the first phase expected to be
in service in 2005 and the second phase in 2008. Rebuilding existing transmission lines in
the Port Washington area is required to support this new generation.

The other site for new generation is at EIm Road (Oak Creek). The Public Service
Commission of Wisconsin has approved two units at EIm Road, with the first unit going into
service in 2009 and the second unit in 2010.

Studies of other proposed generation projects that are no longer in the generation queue
indicate that additional generation in certain areas of Zone 5 would pose stability problems.
In particular, larger-scale generation interconnecting to the 345-kV network could pose
stability issues.

Smaller-scale generation in certain locations in Washington and Waukesha counties
potentially could be accommodated without the need for transmission reinforcements if
located appropriately.

Zone 5 completed generation study links:
http://oasis.midwestiso.org/documents/ATC/G051 Facility Study Report Revl.pdf
http://oasis.midwestiso.org/documents/ATC/GIC027 Impact Report Revl.pdf
http://oasis.midwestiso.org/documents/ATC/GIC027 Facilities_Study Report.pdf




Table PR-28
Former Generator Requests Now In-Service

Date Requests on-line Megawatts

2000 IC006 (Eden/Little Badger) 31

2001 G074 (Combined Locks) 53
6/1/2003 G111 (Pulliam CT), G148 (Petenwell/Big Pond) 105
3/19/2004 G165 & G383 (Kewaunee uprate) 43
6/1/2004 G225 (Kaukauna CT) 60
6/15/2004 G035 & G072 (Riverside) 655
5/1/2005 G096 & G160 (West Campus) 150
6/1/2005 G044 (Fox Energy) 300
6/2/2005 G103 (Sheboygan) 370




Table PR-29
Proposed Projects in the Generation Queue as of July 1, 2005

Developer
Generator projected
Project Interconnection | technology | in-service
on Queue no. County capacity voltage and fuel date
1 G144 Marathon 550 MW 345 kV steam/coal 6/08
1 G506 Monroe 100 MW 138 kV wind turbine 11/06
1 G522 Portage 550 MW 345 kv steam/coal 6/11
1 G523 Marathon 550 MW 345 kV steam/coal 6/11
1 Total 1750 MW
2 Total 0 MW
3 G282 Lafayette 99 MW 138 kV wind turbine 12/05
3 G338 Dodge 54 MW 138 kV wind turbine 12/04
3 G366 Columbia 80 MW 138 kV wind turbine 12/05
3 G483 Green 50 MW 69 kV wind turbine 12/06
3 G527 Grant 280 MW 115 kv steam/coal 10/11
3 G528 Columbia 550 MW 345 kV steam/coal 10/11
3 Total 1113 MW
4 G044 Outagamie 372 MW 345 kv combined 12/05
cycle/gas
4 G063 Manitowoc 90 MW 345 kV nuclear 5/06, 5/06
4 G240 Manitowoc 55 MW 69 kV simple 9/05
cycle/gas
4 G353 Fond du Lac 80 MW 345 kV wind turbine 5/06
4 G354 Fond du Lac 80 MW 345 kV wind turbine 5/06
4 G368 Dodge/Fond 200 MW 138 kV wind turbine 12/04
du Lac
4 G376 Green 160 MW 138 kV wind turbine 6/05
Lake/Fond du
Lac
4 G384 Manitowoc/ 99 MW 138 kV wind turbine 11/05
Kewaunee
4 G410 Kewaunee 99 MW 138 kV wind turbine 6/06
4 G421 Brown 99 MW 69 kV wind turbine 12/06
4 G427 Fond du Lac 98 MW 345 kV wind turbine 12/05
4 G486 Manitowoc 19.25 345 kV wind turbine 12/05
4 G507 Fond du Lac 98 MW 345 kV wind turbine 12/06
4 G524 Brown 600 MW 138 kV combined 6/11
cycle/gas
4 Total 2149.25
MW
5 G014 Ozaukee 1000 MW 138 kV combined 7/05, 6/08
cycle/gas
5 G051 Milwaukee 1950 MW 345 kV steam/coal 6/09, 6/10,
/138 kV gasification 6/13
5 G93 Ozaukee 200 MW 138 kV combined 7105, 6/08
cycle/gas
5 G510 Ozaukee 90 MW 138 kV combined 6/05, 6/08
cycle/gas
5 Total 3240 MW




Table PR-30

Requests Previously in the Generation Queue
Which Have been Withdrawn/Removed between June 2004 and

July 1, 2005
Zone | Queue no. County Size Voltage Type Date
1 G420 Marathon 99 MW 115 kV wind turbine | 12/06
3 G281 Green 130 MW 138 kV wind turbine | 12/05
3 G371 Columbia 100 MW 138 kV Wind 3/05
turbine
3 G423 Columbia 19 MW 138 kV Wind 12/05
turbine
4 G410 Kewaunee 99 MW 138 kV wind turbine 6/06
4 G421 Brown 99 MW 69 kV wind turbine | 12/06




Figure PR-10
Generation Interconnection Requests
as of 7/1/05
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Figure PR-11

ATC New Generation Queue
Percentages of Megawatts by Technology
2005 10-Year Assessment
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- 10-Year Assessment
An annual report summarizing proposed additions and expansions to the transmission system

to ensure electric system reliability.
www.atc10yearplan.com

PROJECTS > Transmission-to-distribution interconnections

We have received numerous requests from distribution companies for new transmission to
distribution interconnections. These interconnection requests generally take on three
different types of projects:

1. Constructing new T-D substations. Typically, these new interconnections involve
constructing a new T-D substation adjacent to an existing transmission line and looping
the transmission line into the new substation. In some instances, the new substation
cannot be sited adjacent to the transmission line and we are required to construct a
transmission line to the new substation site. Since this type of interconnection is a way
for a distribution company to redistribute load between the two existing substations, it
typically does not materially affect transmission system performance. In some
instances, however, the optimum site for the new substation, from a distribution
planning perspective, is such that a new transmission line from two substations that
were not previously interconnected is warranted, forming a new network line, which can
materially affect transmission system performance.

2. Adding T-D transformers at existing substations. These new interconnections
involve expanding an existing T-D substation to accommodate a new T-D transformer.
Typically, this type of interconnection is a way for a distribution company to improve
reliability by providing redundancy, lowering the loading on existing T-D transformers
and meeting increasing customer demand.

3. Replacing existing T-D transformers at existing substations. These are not
technically new interconnections since no expansion is required at the existing T-D
substation; it's merely a means of increasing transformer capacity. This type of project
is a way to reliably serve increasing customer demand.

In some instances, the reason for a new T-D interconnection request is driven by a large
new customer load, such as a new industry with a large demand for electricity. In these
instances, there may be a need for other transmission system reinforcements to reliably
serve the new load.

All of the T-D interconnection requests that are being implemented, designed or evaluated
by ATC are shown in Figures PR-12 through PR-16 for Zones 1-5, respectively. A
corresponding list of these interconnection requests is available on ATC’s Web site:
www.atcllc.com.




Figure PR-12
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AMERICAN TRANSMISSION COMPANY

THE ENERGY ACCESS COMPANY

Transmission-Distribution Interconnection Requests

PLANNING ZONE 1

Currently, ATC owns or operates transmission facilities in 50 Wisconsin counties

and in 15 Michigan counties. Facilities include:
* Approximately 8900 miles of transmission lines
* 98 wholly owned substations
* 358 jointly owned substations
* Offices in Madison (2), Cottage Grove, Pewaukee, De Pere
Wausau and Kingsford, Ml

New Substation Interconnection Request

Transformer Addition/Replacement

m O obp

ATC Owned Substation
Joint Owned Substation - Assets Conveyed
Joint Owned Substation - Assets Retained L
Proposed/Design/Construction

Transmission Related Facilities

@ ATC Office Location
L Generation

Other Facility

The information presented in this map document is advisory and is intended for reference purposes only. American Transmission Company owned and operated facility locations are approximate.




Figure PR-13
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*

* 98 wholly owned substations

*

PLANNING ZONE 2

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

Approximately 8900 miles of transmission lines

358 jointly owned substations

Transformer Addition/Replacement
ATC offices in Madison (2), Cottage Grove, Pewaukee, De Pere, Wausau and Kingsford, Ml

The information presented in this map document is advisory and is intended for reference purposes only. American Transmission Company owned and operated facility locations are approximate.

* New Substation Interconnection Request

Transmission Related Facilities
A ATC Owned Substation
O Joint Owned Substation - Assets Conveyed

© Joint Owned Substation - Assets Retained k= Generation
Proposed/Design/Construction L

. ATC Office Location

Other Facility
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Transmission-Distribution Interconnection Requests

PLANNING ZONE 3

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

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

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

* New Substation Interconnection Request

* Transformer Addition/Replacement

Transmission Related Facilities

ATC Owned Substation

Joint Owned Substation - Assets Conveyed
Joint Owned Substation - Assets Retained
Proposed/Design/Construction

@ ATC Office Location

k= Generation
m Other Facility

Zone3 11x17.mxd  Modified: Jul 18, 2003




Figure PR-15
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Transmission-Distribution Interconnection Requests

PLANNING ZONE 4

AMERICAN TRANSMISSION COMPANY

THE ENERGY ACCESS COMPANY

Curr_ently, A_TC_ owns or o_perates_t_rz_:lnsmission facilities in 50 Wisconsin counties * New Substation Interconnection Request Transmission Related Facilities

and in 15 Michigan counties. Facilities include: ) ) )
* Approximately 8900 miles of transmission lines A ATC Owned Substation @ ATC Office Location
* 98 wholly owned substations ©  Joint Owned Substation - Assets Conveyed L= Generation
* 358 jointly owned substations Transformer Addition/Replacement ©  Joint Owned Substation - Assets Retained = Other Facility

* Offices in Madison (2), Cottage Grove, Pewaukee, De Pere

Wausau and Kingsford, MI Proposed/Design/Construction

The information presented in this map document is advisory and is intended for reference purposes only. American Transmission Company owned and operated facility locations are approximate.
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AMERICAN TRANSMISSION COMPANY

THE ENERGY ACCESS COMPANY

and in 15 Michigan counties. Facilities include:
* Approximately 8900 miles of transmission lines
* 98 wholly owned substations
* 358 jointly owned substations
* Offices in Madison (2), Cottage Grove, Pewaukee, De Pere
Wausau and Kingsford, MI
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Currently, ATC owns or operates transmission facilities in 50 Wisconsin counties
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Transmission-Distribution Interconnection Requests

PLANNING ZONE 5

Transmission Related Facilities

@ ATC Office Location
L= Generation
Other Facility

ATC Owned Substation

Joint Owned Substation - Assets Conveyed
Joint Owned Substation - Assets Retained
Proposed/Design/Construction

* New Substation Interconnection Request A
\¥)

Transformer Addition/Replacement

The information presented in this map document is advisory and is intended for reference purposes only. American Transmission Company owned and operated facility locations are approximate.






