Northern Umbrella Plan – Proposed Phase 1 Projects

	Item
	Project Description
	Project Description
	Required

In-Service

Date
	Project Benefits
	Estimated

2008 Cost

($x1,000,000)

	A
	Plains-Amberg-Crivitz-Stiles 138 kV
	Rebuild or reconductor “hot” both Plains-Stiles 138 kV circuits with 477 ACSR or larger conductors on existing structures (66 mi.)
	2004
	U.P. import capabililty
	47

	B
	Indian Lake-Hiawatha 69 kV
	Construct a new 69 kV circuit from Indian Lake SS to Hiawatha SS on new double-circuit structures built for 138 kV operation (40 mi).  Add one 69 kV bus position at Indian Lake, use old T6912 position at Hiawatha.
	2005
	System reliability

U.P. import capability

Future 138 kV expansion
	17

	C
	Werner West 345/138 kV
	Construct a 345/138 kV switchyard at a new Werner West SS.  Install a 500 MVA 345/138 kV transformer.  Loop the existing Rocky Run to North Appleton 345 kV and existing Werner to White Lake 138 kV lines into Werner West.
	2007
	Fox Valley 345 kV transformer loadings/service

    limiters

Required for Weston G4

Voltage support
	15

	D
	Plains-Conover-Cranberry 138 kV
	Rebuild the existing Plains-Iron River-Conover 69 kV line (43 mi) to 1-ckt 138 kV.  Add 1 138 kV position at Plains.  Add a 3-position 138 kV substation and 138/69 kV transformer each at Iron River and Conover.  Construct new 14-mi 138 kV 1-ckt line on new ROW from Conover to Cranberry.  Add 138/115 kV transformer and 115 kV line position at Cranberry.
	2007
	Rhinelander load serving/voltage support

U.P import capability

Aging 69 kV infrastructure

Relieves Plains 138/69 kV transformers

Improved U.P. Stability
	54

	E
	Plains 345/138 kV Transformer
	Add a second 250 MVA 345/138 kV transformer at Plains, and one new 138 kV and 345 kV bus position.
	2007
	U.P. import capability
	6

	F
	Morgan-Werner West 345 kV
	Convert 13-mi 1-ckt 138 kV from Morgan to White Clay to 2-ckt 345/138 kV.   Extend 18-mi new 345 kV 1-ckt from White Clay to Clintonville. Add new 2-ckt 345/138 kV from Clintonville to Werner West.
	2008
	Required for Weston G4

Relieves Green Bay area loadings/service limiters

138 kV voltage/loading support by removing radial

    feed to Clintonville and Belle Plaine

South-to-north transfer capability

Reduced system losses

Improved U.P. Stability
	100

	
	
	
	
	Total Northern Umbrella Plan Cost
	$   239

	G 1
	Weston-Central WI 345 kV
	Rebuild 68-mi 1-ckt 115 kV from Weston to Badger to 2-ckt 345/138 kV operated at 345/115 kV.  Add a new 3-position 345 kV Central WI Substation, tying in the 345 kV lines to Weston, Morgan, and Werner West.  Add 1 345 kV line position at Weston.
	2008
	Required for Weston G4

Voltage support

System reliability

Reduced system losses

2nd 345 kV west-east ckt for diversity
	99


1 This item is a combination of a portion of the original Project F plus a new CWIS 345 kV SS.

Northern Umbrella Plan – Benefits Of Proposed Phase 1 Projects

	Item
	Project Description
	Required

In-Service

Date
	Estimated

2008 Cost

($x1M)
	System Reliability/Aging Infrastructure Issues
	Long-Term Strategic Issues/Benefits

	A
	Plains-Amberg-Crivitz-Stiles 138 kV
	2004
	47
	Existing circuits are 90 years old with 4/0 conductor.

If existing transmission structures are adequate and will last for a reasonable time period, only a reconductor may be performed.  Otherwise a rebuild will be required.  Transmission engineering analysis is currently being performed.
	Provides a much improved voltage performance associated with U.P. import issues, and is needed as part of ultimate U.P. import capability.

	B
	Indian Lake-Hiawatha 69 kV
	2005
	17
	Provides 2nd west-to-east transmission tie in U.P.
	First step in the process to create a double-circuit 138 kV “conduit” from the central U.P. to lower Michigan.  Note that this double-circuit 138 kV will be required for a new intertie to Canada or for generation in the central U.P.

	C
	Werner West 345/138 kV
	2007
	15
	Relieves N. Appleton transformer overloads in 2008, and loading on 138 kV lines west of N. Appleton.  Also some relief to Kewaunee transformer that is a transmission service limiter.  Voltage support to the local area.
	Required for Weston G4, and Morgan-Werner West and Weston-Central WI 345 kV transmission lines.  Possible 2nd 345/138 kV transformer at Werner West will relieve Fox Valley 345 kV transformers in the future.

	D
	Plains-Conover-Cranberry 138 kV
	2007
	54
	Removes 80-year old 69 kV line, adds 138 kV source to Iron River for increased reliability and voltage support.  Provides 4th transmission source to the Rhinelander loop for reliability.
	Provides load-serving capacity to the Rhinelander loop until approximately 2015.

First step in long-term plans for load serving north toward Winona (Northewestern U.P.) and for the Rhinelander loop.

New 138 kV circuit that bypasses the Plains-Stiles 138 kV transmission and will more easily allow construction on the Plains-Stiles lines without extreme reliability issues.

	E
	Plains 345/138 kV Transformer
	2007
	6
	Relieves Plains transformer overload under high U.P. import levels.
	Required to accommodate larger U.P. import/export levels.

	F
	Morgan-Werner West 345 kV
	2008
	100
	Relieves loading on the Kewaunee 345/138 kV transformer, N Appleton 345/138 kV transformers, Pulliam-Stiles 138 kV double-circuit line, N Appleton-Lost Dauphin-Red Maple 138 kV line, N Appleton-White Clay 138 kV line and Highway V-Preble-Tower Drive 138 kV line, which are prone to TLRs and many are transmission service limiters.  

Provides a robust north-to-south transfer capability.

Provides voltage support to the area.
	Required for Weston G4.

Will provide looped service to Clintonville and proposed Belle Plaine T-D interconnection.

Required to achieve maximum U.P. import and export capability.

	G 1
	Weston-Central WI 345 kV


	2008
	99
	Provides voltage support and increased reliability to the local area.
	Required for Weston G4.

Provides 2nd 345 kV transmission route from the Rocky Run/Weston Area east toward the Fox Valley system.


1 This item is a combination of a portion of the original Project F plus a new CWIS 345 kV SS.
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