Table 1:  Flow South Limits, By Northern Umbrella Plan Phase 1 Project

2008 Summer Peak Case

	
	U.P. System
	Green Bay Area System
	Voltage Limit (0.9 pu)

	Options
	Limit
	Overload / Contingency
	Limit
	Overload / Contingency
	Limit
	Contingency

	None
	226
	PLA-STI / PLA-MGN
	251
	HWYV-PREB/GLO-DEP
	244
	PLA-MGN

	A
	330
	Voltage / PLA-MGN (162)
	252
	HWYV-PREB/GLO-DEP
	330
	PLA-MGN

	A,B
	310
	Voltage / PLA-MGN (147)
	252
	HWYV-PREB/GLO-DEP
	310
	PLA-MGN

	A,B,C
	305
	Voltage / PLA-MGN (159)
	258
	HWYV-PREB/GLO-DEP
	305
	PLA-MGN

	A,B,C,D
	365
	Voltage / PLA-MGN (147)
	271
	HWYV-PREB/GLO-DEP
	365
	PLA-MGN

	A,B,C,D,E
	368
	Voltage / PLA-MGN (148)
	272
	HWYV-PREB/GLO-DEP
	368
	PLA-MGN

	A,B,C,D,E,F
	424
	Voltage / PLA-MGN (173)
	>424
	
	424
	PLA-MGN


Notes:
Thermal limits were determined using Summer Emergency (SE) ratings for the 2008 peak case.  Voltage limit included all 3 caps on at Plains.



Project A included 477 ACSR conductor from Plains to Stiles in all studies.  795 ACSR conductor may provide even greater benefits.



West Marinette generation totaled 191 MW net.



Option D includes 25 MVAR of capacitance at Conover SS.  Option F includes 50 MVAR of capacitance at National SS.



Number in parenthesis in the Overload/Contingency column under U.P. System represents the MVA rating needed for the Plains-Stiles 138 kV.

Table 2:  Flow South Limits, By Northern Umbrella Plan Phase 1 Project

2008 Shoulder Peak Case

	
	U.P. System
	Green Bay Area System
	Voltage Limit (0.9 pu)

	Options
	Limit
	Overload / Contingency
	Limit
	Overload / Contingency
	Limit
	Contingency

	None
	267
	PLA-STI / PLA-MGN
	247
	MGN-WCL / PUL-STI
	290
	PLA-MGN

	A
	382
	Voltage / PLA-MGN (199)
	253
	MGN-WCL / PUL-STI
	382
	PLA-MGN

	A,B
	390
	Voltage / PLA-MGN (200)
	255
	MGN-WCL / PUL-STI
	390
	PLA-MGN

	A,B,C
	391
	Voltage / PLA-MGN (200)
	255
	MGN-WCL / PUL-STI
	391
	PLA-MGN

	A,B,C,D
	483
	Voltage / PLA-MGN (187)
	320
	MGN-WCL / PUL-STI
	483
	PLA-MGN

	A,B,C,D,E
	485
	Voltage / PLA-MGN (187)
	317
	MGN-WCL / PUL-STI
	485
	PLA-MGN

	A,B,C,D,E,F
	531
	Voltage / PLA-MGN (208)
	>531
	
	531
	PLA-MGN


Notes:
Thermal limits were determined using Winter Emergency (WE) ratings for the 2008 shoulder case.  Voltage limit included all 3 caps on at Plains.



Project A included 477 ACSR conductor from Plains to Stiles in all studies.  795 ACSR conductor will provide even greater benefits.



West Marinette generation totaled 75 MW net.  The overload of MGN-WCL can be relieved by additional West Marinette generation.



Option D includes 25 MVAR of capacitance at Conover SS.  Option F includes 50 MVAR of capacitance at National SS.



Number in parenthesis in the Overload/Contingency column under U.P. System represents the MVA rating needed for the Plains-Stiles 138 kV.

Table 3:  System Loss Analysis, By Northern Umbrella Plan Phase 1 Project

2003 Shoulder Peak Case

	Project
	Project Description
	(MW)

ATC Losses
	(MW)

Individual Project

Loss Savings
	(MW)

Cumulative

Loss Savings

	
	Original system
	240.2
	
	

	A
	Plains-Stiles 138 kV reconductor w/477 ACSR
	236.7
	-3.5
	-3.5

	B
	Indian Lake-Hiawatha 69 kV
	239.2
	+2.5
	-1.0

	C
	Werner West 345/138 kV
	237.1
	-2.1
	-3.1

	D
	Plains-Iron River-Conover-Cranberry 138 kV
	237.2
	+0.1
	-3.0

	E
	Plains 345/138 kV
	237.0
	-0.2
	-3.2

	F
	Morgan-Werner West 345 kV + Morgan-White Clay 138 kV
	220.5
	-16.5
	-19.7
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