Docket No. 7250
Exhibit DFLD-DS-4
Admitted:

2007
Integrated Resource Plan

GREEN MOUNTAIN POWER

On. Every Day.


bdaly
Docket No. 7250
Exhibit DFLD-DS-4
Admitted: __________


Table of Contents

1: EXECULIVE SUMIMAIY L.uuuiiiieieieiieiiiiie e e e e e e e e eeetite s s e e e e e e e eeeaaasa s e aeeeeeeeesssnnnnnaaeeeeeeeeennnnns 1
OVBIVIBW ... s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaans 1
Planning ODJECHVES ...t e e e e e e e s e e st e e e e e e e e e s st ar e e e e e e e e ararnnreaaees 1
SECHONS OF tNE TRP ettt e et e e e s bt e e e s sabe e e e s snbeeesanbeeeeens 2

The Details Of the Plan .........ueei e e e e 4
o 1 GRS Tol=T o F- T o L J PRSPPI 4
PlaNNING RESOUITES ...ttt ettt e e e e oo b bttt e e e e e e e e e b bbbt e e e e e e e e anbbbbeeeeaaeaesnbneeaaaeeas 5
Funding Energy EffiCIENCY PrOQIramMS ......oooiiiiiiiiiiiieee ettt e e e e e ee s 6

Future Demand and CAPACILY ........ooouuriiiiieee ettt e et e e e e e e s s aaab e e e e e e e e e e e annnaeaeeae s 8
POtential POIMOLIOS ...ttt e e e ettt e e e e e e e e st b e e e e e e e e ennbnbeeeaaaeeas 8
Results of the Multi-Attribute Trade-off ANAlYSIS........cooi i 9

Y (LTSRN =TS U] o [P PP URPP P 12
Leverage Advantages and OPPOITUNILIES ..........ueueieiiaiiiiiiiiiieee e e et ee e e e e e e e e e e e e s rnebeeeeeas 14
Implementation TiMelNe fOr ACHONS ... i a e e e e e e e 14

2: Background INTOIrMatION ... 17
B =3 = LT ol [ o [0 ] 1 2R 17
A Perspective on the National SItUALION .............ooiiiiiiiiic e e e e 17

An Overview of New England’s Electric Market ... 19
SO NEW ENGIANG......eeiiiiiiiiie etttk e ettt e e e st e e e e anbb e e e e aabbe e e e abeeeeannnes 19
Demand Growth Fuels Need for Capacity Upgrade ...........cceeeeiiieiiiiiiiiee e 20
Regional Greenhouse Gas Initiatives in New England...........cccoooveiiiiiiiiii e 21

ADbout Green MOUNTAIN POWET .......coouiiiiiie ettt e e e e e ee et e e e e e aeeeenens 22
A Breakdown of GMP’S Retail SAIES ........couiiiiiiiiiiiiiii e e e s raaeee e 22

A Mix of Generation and SUPPIY RESOUICES ........cccuuiiiiiiie it e e s e srtree e e e e s s s sraaae e e e e e s s e sanrereeeeees 24
GENETALION FACIHTIES ..vveiie ittt e e st e e st bt e e s bbb e e e s snbaeeesansteeesnneeeeas 24

FUBI SOUICES ...ttt ettt e et e e e et e e e sttt e e e e bbe e e e s abbeeeeesnbeeeeesnbeeesanbeeeennn 25
Transmission and DIStrIDULION ............ueiiiiie e e e e e e rrrrer e e e e e e annes 26
Renewable Sources: LOoKING t0 the FULUIE ..o rne e 27
“Greener MOUNTAIN POWET ... ... ..ottt ittt ettt e st e e st e e e s nbae e e s nnbbe e e s anbbeeesansbeeeennees 27
Fighting GloDal WaMING ......coouiiieiiiiee ettt e et e e s nb e e e 28
Regional Greenhouse Gas INILIALIVE ...........ueiiiiiiiiii e 28
Investing in Renewable POWET SOUIMCES .......ccooiiiiiiiiiiiiiee et eeeeeeaees 29
3: DemMand and RESOUICES .....uuuuiiiiieeiiiiiiiiiiiaa e e ettt e e e e e e ee et e e e e e e e eeeeeenan s 31
The Market Demand for EI€CIICITY ........oooeiieiiieieee e 31
Demand and ENergy GrOWEN .........coeiir i e e e e e s e e e e e e e s s r e e e e e e e snnrnreeeeeas 31
ENnergy EffiCIENCY FOMBCASTS .......ueiiiiiiiiiiie et e e et e e e e e e e snbbaeeaaae s 34
Lz LC= N D= T | PSSP 36
SUPPIY RESOUICES ... s 37

2007 Integrated Resource Plan iii



Table of Contents

Green Mountain Power's GeNnerating RESOUICES.........ccuuuviiiieeeiiiiiiirieeee e e s e siitreee e e e e e s e s sarreaeeeeeeesenanseees 37
GENEIAION INVESIMENTS ...iiiiiiiiiiiiiiiie et et e e e e e et e e e e e e e s e sttt e e eeeesssasbaaeeaaeeeseaanssaeneeeeesannnnnreees 38
Local POWEr DelIVErY SYSTEIM ... ..oooiiiiiiiiiee ettt e e e e et e e e e e e eeeeennes 38
Planning the DElIVENY OFf POWET .......oiiiiiieieiiiee ettt e e e e e e s s et e e e e e s e s snntaeeeaaee s 38
Transmission and Distribution Studies and IMProvVEMENTS...........cccuiieieie i 39
Monitoring Transmission and DiStribULION.............ooiiiiiiiiiiii e e 39
GMP Transmission and Distribution Efficiency Study ..........cccooeveeei i 39

R I=T ] =Tt To [ @0 g o 1Tt o] RS 40
GMP SYSEEM VAR STUAY ..ooiiuieiiieiiiiie ettt sttt sttt ettt e e st e e sttt e e s snbs e e e snbaeeeesnsteeeesnaeens 40
TP od T g T I T o 1) SRR 41
Replacing and Adding TranSfOIMEIS ........cooiiiiiiiieee e e e e e s aeeeeae s 41
Distribution Circuit Reconfiguration/Voltage CONVEISION..........ccoviiiiiiiiieee e cisieiee e s e sviraee e 41
Automating Transmission and DIStriBULION ..............ooiiiiiii e 41
POWET QUAIILY ....utieieiie ettt e e e e e e s st e et e e e e e s s aababeeeeeeeessantnbreeeeeeannnnrnneeaaeaas 43
Transmission and Distribution SyStem STUTIES .........coouuiiiiiiiiiiiiie e 43
Economic Assumptions Used in T&D StUAIES ........ccooiuiiiiiiiiiiie e 43
Transmission and Distribution Reliability ... 44
ANAIYZING OULAGE EVENTS.....ciiiiiiiii ittt enees 45
Analyzing CuStOMEr HOUIS OULATES .....coiuviieeiiiiiee ittt ettt ettt e et e e e bt e e e s sbbe e e e s snbneeaeanes 45
Planning Coordination with VELCO and Other ULIlItIES.........c.cuveeeiii i 48
Current and Planned Use of Automated Meter REAAING.........coovriiiiiiiiiiiiiiiee e 48
INFOrMAtioN TECNNOIOQY ... .veeiiiiiiiei et e e e nb e e eaens 49
Accessing Our Computer SYStems REMOLEIY.........ocuiiiiiiiiiiiiie e 49
HIGN-AVAIBDIITY . ..ottt e et e e s st e e s se e e e s aabreeeee 49
107 B N {=Te (U] g To F= T [ox Y OO OO PP R TOPPPTIN 50
MENAGING OULBGES ... .teeee ettt ettt e et e e e st bt e e e s bb e e e e s abbe e e e s abbbeeessabeeeessnbreeesareeeeaans 50
REPIACING OUI GIS SYSIEIM ....oiiiiiiiii ettt e et e e st e e e e s abr e e e e sbnee e 50
Area SPeCific COllADOTALIVES .........cooiiiiiii e 51

4: Energy ResoUrCe Planning......ccooviiiiiiiiiie ettt e e e e e et e e e e e 53
FOUr POtENtiAl SCENAIIOS ...vvvviiiiiiiiiiiiiiiiiiiiieeeeeete ettt ee et eeee e e e e e eeeeeeeeeeeeeees 54
Factors Considered in Designing the SCENAIIOS ..........uuiiiiiiiiiiiii e 54
Quantifying Key Components 0f the SCENAIIOS .........cccuviiiiiie e 56
Summarizing the SCENArio INPULS .........uuiiiiiiie e e e e s s e e e e e e e e e ennnnes 57
Demand and ENergy OULIOOK.............uuuiiiiieeiicee ettt e e e e e e e e e e e e s nrnaneeee s 58
Energy Efficiency Funding Levels and IMPaCt...........coooiiiiiiiiiiie i 59
FOSSII FUBI PrICES ...ci ittt ettt e e sttt e e s sttt e e s sabe e e e s snbeeessnbeeeeaes 60
Renewable Portfolio StANGAIAS ........ocuieiiiiiiiee ettt e e s srbeeee e 62

L (=T = 1YY £z 10T SR 63

0 T ESTST o I =T [0 = o T S 64
Electric Energy Wholesale Price ESHMAtES.........uuiiiiiiiiiiiiiieeee et e e e e e e snrrnee e e e s 66
Electric Capacity Wholesale Price ESIMALES .......ccuveiiiiiiiiiiieie e seeee e e srneee e e 68
RESOUICE POITOIIOS .ottt e e e e e e e e e e e e e e e e e e e e eeannnnnas 70
Ta1ugoTo [0 Twx o] g Ir=Ta o IS U Ta 1o T T o2 PR 70
Identifying GMP’S RESOUICE NEEAS .......uuiiiiiiieiiiiee ettt e e e e e e e be e e e e e e e e e sanrnreeaeeas 71
(o= To [l o] =T or= T AT EPT TP 71
CommMitted SUPPIY FOFBCAST . .....eeeiiiieiiiiiee et e e e e e e e e e e e anbb e e e e e e e e e e saneeeas 72
B R o0 (ol CT- | o F TP 72
Developing Alternative POMOlIOS .........c.cvuiiiiiiee e e e e e e e e e e e e srrneeeaee s 75
Survey Of SUPPIY-SIAE RESOUICES .......uuviiiiiie ettt e e e s e e e e s s s s e e e e e e e e e nnnnnees 76

iv Green Mountain Power



Table of Contents

Bulk FosSil-Fired TEChNOIOGIES.........uuuiiiiiii i e s e e e e e s e e sanrr e eeeeas 81
Long-term CoNtractual OPtIONS..........eeiiueieiiee ittt ettt e et esbe e e seeesbe e e snreesaneeesnneans 81
Shorter Term Contractual OPLiONS .........uuuiiiiieiiiiiiiiiee e e e e s e e e e e e s s e rar e e e e eeeesesnannees 83
Alternative PortfolioS ChOSEN fOr StUAY .........c.uuiiiiiiiiii e 85
Comparing the Alternative POMOlIOS...........c.uuiiiiiiee e e e e e e e e e e snrare s 89
Multi-Attribute Trade-off ANalySiS RESUILS .........coiiiiiiiiiii e 91
YL I =T 1] o PSSP PP PTP PP 97
Leverage Advantages and OPPOITUNILIES .......ccoiiriiiiiiiiiieiiiie et 99
Transmission and Distribution Scenario ANalYSIS .........cccviviiiii i 100

B ACHION PIAN oo e aan 103
SUP DY e 104
LCT=T =T | I O] T =T o] £ 104
Implementation Timeline for Major Resource Procurement ACHVItIES ..........cooviiiiiiiiiiieeiiiiniiiieeeenn 105
Demand and Power Delivery SYSIEMIS .......c.oovviiiiiiiii et e e e e eeaaaans 106
DeMANd ... 106
Transmission and Distribution PIanning .........c..uueiiiiii i e e e e 106
Improvements to the Planning ProCeSS...........couuvviiiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeee 107
N 0] =] o 1o =SSR 109
A: 2007 Long-Term Energy and Peak FOreCastsS .........cooeevvvveeeviiiiiiiiieeeeeeeeiiicee e 111
CUSLOMET ClasS SaAlES FOIBCAST......ciiiiiii ittt ie e et e e e e e e e e e s e s rr e e e e e e s e s saarraareeaeeesanrneeees 111
Residential SECION ......coooeiei e 111

(7o) 191411 (o7 - | SRR 117

1= =T 1 IR T=T Vo TS 117

LI =0 LU E - UEPR P PEEPRRN 120
Commercial and INAUSEIIAl LArge ..........uuvviiiiiiiiiiiiiiie et sere e e e e e r e e e e e e s e eanrens 121

OBNEE CIASSES ....coiiiieeeeeeeeeeeeeee ettt ettt ettt e e e e e e e e e e e e e e e e e 121
FOrECAST RESUILS ... ... it e e e e e s e e e e e e e e e e e s e s a st e e e e e eeeesesanraeeeeeessnnnenrenes 122
Base Case ECONOMIC ASSUMPLIONS ......ciiiiiiiiiiiiieie it e e e s ecsie e e e e e s s e st e e e e e e e s s sanrbeae e e e e e e s e snnreneees 122

Energy and DemMand FOIECASE ........cuuiiiiiiiiiiiiiiet ettt e e e e e st e e e e e e s et eeeeae e e s e anneees 127
ENEIQY FOIECAST.....coiiiiiiee ettt e et e e e e e s s e e e e e s reeeaeae s 127
DEMANG FOIECAST ......eiiiiiiiiiiiiiiiitiieie ettt e e e e et e e e betarabeea e e ea s e e s asaeasassssssnssssssssnsssnnsnnnnsnssnsnnns 129
Calibration to Actual PEak DEMANGS ........uuuuiiiiiiiii s s s e r e e e e e e e e e e e e eaeeas 131

[ = Tor- IS ol =T P-4 (o 1P RRRRRROPPRPPORt 133

Model Statistics and COEFfICIENTS .......ccii i a e e s s s e e e e e e s snaraeees 137

B: Energy EffiCIENCY FOIrECASES .......uuuuiiiiiiieicieeecs e e e e e e eeannes 147
How Energy Efficiency Savings Were FOIrECASE.........ccccvviiiiiiiiiiiiiiiee et 147
Estimating GMP’s Share of the Energy EffiCiency SaviNgs .........ccvvieiiiiiiiiiiiiiiee e 148
Geotargeting Funding and its Impacts on the Energy Efficiency Forecasts ...........cccocvvvveeeeeiiccinnnnen, 148
Decay of Energy Efficiency Savings and Its Effect on the Forecast ...........ccccccceiiviiiiiiie e, 149
Seasonal On and Off Peak Breakdown of Annual Energy Savings Forecast...........ccccccvveeeeeiiicnnnnee, 150

C: ISO New England’s Forward Capacity Markets..............uceiiiiieeiireeeeiiiiiieeeeeeeeeenanns 153
L@ YT 4 T SRR 153
L= U 1S 1o I =14 o o U PSRPRRN 153

2007 Integrated Resource Plan v



Table of Contents

Forward Capacity MAIKEL..........ccoiiiiiiiiie e e e e e e e e e e e e e st r e e e e e e e e s snnrrraeaeeas 154

ISSUES UNAEr DEVEIOPIMENT ......eiiiiiiiieeiiiee ettt et e e e e e et e e e e sbe e e enenes 157

D: Impact of Expenditures on Cost and Availability of Capital............cccccceeiiiiiiiiiiennnns 161
Current Topics in Bond Ratings and FiNANCE ..........oocuiiiiiiiiiieiiiece e 162

E: Generation Improvement OPPOItUNITIES .......uuuuuiiieeeeiiieiiiiiiee et eeeeeeeees 171
F: Transmission and Distribution Planning ............ccccoveiieiiiiiiiiiiinee e ee e 175
Completed ASC ProjECtS IN SEIVICE.........ccciiieeiee ettt e e s e e e e s e s ee e e e e e e e s e nanneees 175
Docket No. 6797: Digital INJECHON PrOJECT .......uuviiiieeii e e e ree e 175

Docket No. 6798: White River Junction Area Specific Collaborative ............cccccceeeeeiiiiiiiinennnnn. 176
Completed ASC Projects NOL IN SEIVICE ......c.ooiiiiiiiiiiie et 177
Docket No. 6799: Lamoille County LOOP Target Ar€a........cuueeieiiiiiieiiiiiie it 177

Docket NO. 6800: MOUNT SNOW ......uuviiiiiiieees ittt ie e e e e e s et e e e e e e e s s saabeeeeeaeeessansntaaeeeeaeesseannnreneees 177
ON-GOING ASC PrOJECES.......eiiiiieiieiee ettt st re e e e e snee e 178
Docket NO. 680L: TaAS COMEIS ....ciiiiiiiiieiiiiiie ittt e sttt e ettt e et e e st a e s sba e e e s snbeeeessnnreeesanneees 178
BUrliNgton WaterfrONT ATCa ........cciiiiuiiiiieie e et e e s e e e e e e e et e e e e e e e s s et e e e e e e e e s snnrnraeaeeas 178

East AVENUE LOOP — PRASE | ....cooiie e 178

East Avenue LOOP — PRASE Il .......ccoiiiiiiieee e e 179

East Avenue LOOP — Phase [ll ...ttt ettt e e e e et eee s 179
Non-ASC Transmission and Distribution Upgrade Projects...........occveiiiiiiieiiiieee e 181
(=i N 1T o I @0 g V=T =1 o] o P URER PR 181

Gorge Substation Rebuild and CONVEISION ........oocuuiiiiiiiiiieiiiie et 181

Third WIiNo0oski 35.4 KilOVOIt FEEUET ..........uuiiiiiieeei ittt e e e e e e e 181
Vergennes SUbSation UPGIade.........cooouiiiiiiiiiiii ettt sebe e e e s sabeeeeeaaes 182
BelloOWS FallS ... 182

New Westminster 12 Kilovolt SUDSTAtION ............eeiiiiiiiiiiieee e 182
WWALEIDUIY CONTET ...ttt ettt ettt e e e a bt e e e st et e e e aabb e e e e sbb e e e e e abbeeeesabeeeene 182

AT 1= 010 PO TP PP PP PPPRTPTPPR 183

Other Planning EffOrTS .....uuuiiii oot s e e e e e e s s e e e e e e e s seanrnraee e e s snnenrenes 183
Location-Specific Planning: HINESOUIG Ar€a ........coooiiiiiiiiiiiiiiee e 183
(CHSTol=T = T [0 BT Tod ¢ o] (o] o 1P 185
FOMIESS AMEIICEA ... iveiee ettt ettt et e e sttt e e e st e e e st bt e e e s bb e e e eabbe e e e e asbeeeeeanbbeeeesnbaeeeesbeeeesanbeeaenns 185

LT (=T=T o I o ol U L= S PP PPPPPPPP 187
BACK 10 BUSINESS ...t iiiiie e eeiieee ettt e ettt e ettt e sttt e e sttt e e e e st b e e e s et be e e e e smbeeeeeanbbeeeesnbbeeeesbeeeesanbaeeenns 188
LT L=T =T T ©] 01T 1 o SRR 189

H: Renewable Resources and Environmental ASSUMPLIONS .......oooovvvveiiiiiiiiiiieeeeeeeeens 191
Renewable Resources Build-0Ut BY SCENANIOS. .........uiiiiiiiiieiiiiiee ettt 191
Renewable Resources Assumptions For GMP PoOrtfolios..........ccccccveeiiiiiiiiiieecc e 194
ASSUMPLIONS ADOUL EMISSIONS ......eeiiiiiiiiee ettt ettt ettt e et e et e e e nbe e enenes 197
Valuing Externalities for Renewables (and CHP)..........coooiiiiiiiiiiiie e 198

I: 2003 IRP Stipulation ItEMS.......cciiieeiiicie e e e e e e e e e e e e e e 201

vi Green Mountain Power



Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:

Figure 6:
Figure 7:

Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:

Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:

Figure 26:
Figure 27:
Figure 28:
Figure 29:

Figure 30:
Figure 31:

2007 Integrated Resource PI

Figures

Figures

Framework for Future Condition SCENAIIOS. ......ccceevviiiiiiiiiiiee et 4
GMP’s Annual Peak Demand Before DSM Program Influence ............ccccceee..... 6
Efficiency Vermont Summer Peak Demand Reduction Forecasts...................... 7
Comparing GMP’s Future Demand and Capacity .......ccccccoeeevvveereeeeesiiiininneeeeenn, 8
Twenty-Year Net Present Value Requirement Portfolio Cost versus 20-Year
Term Hedge against Market and Fuel Price Changes .........ccccccceeeeevviiiinneen, 11
Twenty-Year Net Present Value Requirement Portfolio Cost versus Carbon
Dioxide Emissions from New RESOUICES.........coccueieeiiiiieeeiiiieeesiee e enieee e 11
2020 Portfolio Value versus Percent Change in the Retail Price of Electricity
......................................................................................................................... 13
GMP’s Service Area in Relation to State Boundaries ...........cccceevvveeeiiiiireeene 22
GMP’s 2006 Megawatt Hour Sales by Customer TYPe.......cccceeevviieeeiniiieeennnne 23
GMP’s Retail Sales Growth through 20086............ccccceeeeiiiiiiiiiieece e, 24
Fuel Sources by Percentage (2006)..........uueveiriiieeiiirieeiiiee e 25
GMP Forecasted System Hourly Load 2011.......ccccceeeeiiiiiiieieeeeeeeccciiiieeeeeen, 32
GMP System Hourly Load — Summer Peak Week 2011........ccccccevvvivvveeennnnnn. 32
GMP’s Multi-Step Resource Planning Strate€gy.......cccccevvvviiiiieeeeeeeiesiiineeeeenn. 53
Framework for Future Condition SCENAIIOS. ......ccuveeviiiciiiiiieie e 55
GMP’s Annual Peak Demand Before Demand Side Management Program
11 [UT=T g ot PSR PR 58
Efficiency Vermont Summer Peak Demand Reduction Forecasts.................. 60
Comparison of Average Wellhead Natural Gas Price Forecasts.................... 61
Comparison of Imported Crude Oil Price Forecasts ........ccccccceeeevviiiiiiieenennn, 61
Scenario All-hours Market Energy PriCES........coovveieeiii i 67
Capacity Price OUHIOOK ..........ccooiiiiiiiiiiie e 69
Comparing GMP’s Future Demand and Capacity...........ccccveeeeeeeeivicvnieeneeeenn, 73
Comparing GMP’s Energy Obligation to Resource Dispatch.............ccccc.o...... 73
Resulting Resources by Portfolio 2026: Green Growth ............ccccovveeeeeeiinnns 89
Plotting 20-Year Net Present Value Requirement Portfolio Cost versus 20-
Year Term Hedge against Market and Fuel Price Changes............cccccvveee.... 92
Plotting 20-Year Net Present Value Requirement Portfolio Cost versus 20-
Year Average Short-term Volatility...........cccoeeeeeeeiiiiiiiiiieee e 93
Plotting 20-Year Net Present Value Requirement Portfolio Cost versus
Carbon Dioxide Emissions from New ReSOUICES...........oooccvvviieieeeiniiiiiineennn, 93
Plotting 20-Year Net Present Value Requirement Portfolio Cost versus
Maximum Single Year Imputed Debt............cccciiiiiiieii e, 94
Plotting 20-Year Average Hedge versus Maximum Single Year Imputed
= o] SRS UPOPPR 94
2020 Portfolio Value versus Change from Stress TesStS .....cccccveeeevivcvvienenennn. 98
2020 Portfolio Value versus Percent Change in the Retail Price of
[ 1= o3 1 o | Y USSP 99
an vii



Figures

viii

Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42;
Figure 43:
Figure 44
Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:
Figure 50:
Figure 51:
Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:

XHeat Variables for Residential Heating ............cccocveeveeeiiiiiciiieeece e, 112
XCool Variables for Residential Heating .............ccccveiiiiieiiiiieeiee e, 112
XOther Variables for Residential Heating...........cccoccveveeeiiiiiiiiieeeee e 113
NEH Average Use Model (Kilowatt HOUI) ........ccoeiiiiiiiiiniiiicie e 113
Residential CUuStOMEr FOrECASE ........ccvvvieiiiiie et 114
Residential Electric and Water Heat Customer Forecast...........cccccceeveeernnnns 115

Monthly Residential Sales Forecast (MWh) ..........ooociiiiieiie i 115
Annual Sales Forecast by Revenue Class (MWh) ........coccoeiiniineiniienenne 116
Actual and Predicted General Service Average Use (KWh)...........c..occuunneee. 118
General Service CusStomer FOreCast ........uuuviieiiiiiiiiiiiiiee e 118
General Service Sales Forecast (MWh).........ccccceieeeiiiiiiiiiicce e, 119
TOU Sales Forecast (MWA) ........ooiiiiioiiie e 120
Commercial and Industrial Large Sales Forecast (MWh) ............ccccvvvveeenenn. 121
Non-Electric Heating Price Forecast ($/KWh) ..........ccccviieniiniiniieiieieeiens 124
TOU Real Price Projection ($/KWHh)........ccceviiiiiiieiiee e 126
NEH Calendar-Month Simulation (kWh per customer) 2007 ...........cccceeenneee. 127
CIS TOU Calendar-Month Simulation (MWh) 2007 .........cccccceeeeeviiiiiiineeennn. 128
Actual (Blue) and Predicted (Red) System Hourly Load (MW) ..................... 130

System Hourly Load Forecast 2011 (MW) ........oocciiiieiieee e 131
Demand Forecast ScenarioS (MW) .......coociiiiiiiiieiiiice e 136
Corporate Bond Spreads (30 YEAIS) .....ccveeeviiiiiiieieeie e ee e eivnneee e 165
Probability of Default and Yield Spreads for Bond Ratings...........c..ccceeeeneee. 167
Renewables by SCENAriOS .........ccuviiii e 192
Renewables Build by SCENANIOS..........uveiiiiiiiiiic e 192
New Renewables by Resource in Vermont (Reference)..........cccovcveeeeeeiiinnnns 193
New Renewables by Resource in Vermont (All RPS)........cccoviiiiiniieeenne 193
New Renewables by Resource in Vermont (Federal RPS).........ccccccceeeiinns 194

Green Mountain Power



Tables

Tables

Table 1: Portfolios Studied in the 2007 TRP ..uuiiuuiiiiiiiiiee e e e et e e e e et e e e e eaaeeenneeens 9
Table 2: Implementation TIMEINE..........c.uuviiiiie e 15
Table 3: GMP’s Power SUPPLY DY SIZE ......oooiiiiiiiiie e 25
Table 4: REfErenCe FOrECASE .....ccci ittt 33
Table 5: Summary of ENErgy SAVINGS ......ueeiiaaaiiiiiiiiieeee et 35
Table 6: Green Mountain Power’s Existing Supply Portfolio .........ccccccoeeiiivenie i, 37
Table 7: Outage EventS ANAIYSIS.......cooiuiiiiiiiiee e 45
Table 8: Customer Hours OuUt ANAIYSIS ......uvivieeiiiiiiiiiiere et e e e 46
Table 9: Scenario Plan INPULS.........ooo e 57
Table 10: RPS Summary for Each New England State...........ccccccceeeeeviiciiiieine e 62
Table 11: Scenario Mapping to Minnesota Externalities ...........ccccceeiiiiiiiiieeieeeniii, 63
Table 12: 2003 Externality ValUES ..........uuuiiiieeiiiiiiiiiieec et a e e 64
Table 13: Greenhouse Gas EMISSION SCENAIIOS. ......cuiiiiiaiiiiiiiiiieeia e eiiieiee e e e 65
Table 14: Regional Average Energy Load Growth ...........cccoviiiiiiieiiee e 66
Table 15: 2020 Market Energy Prices ($/MWh) ......c.ccooiiiiiiiiiiiie e 67
Table 16: Net Demand Growth and RedUCLION............ooiiiiiiiiiiiieiii e 71
Table 17: Retirement RESOUICE Gap .........uuuieiiaaiiiiiiiieieia e e ettt e e et e e e e e e 72
Table 18: Generation Technologies OPtioNS ........cc.vvviiiiiee i 76
Table 19: Generation Capacity RESOUICE MiX..........uuuieiiieiiiiiiiiiiieee e 79
Table 20: Portfolios Studied in the 2007 IRP .........ccuiiiiiiiiie e 88
Table 21: Reference Resource Portfolios Additions Summary through 2026.................. 90
Table 22: Implementation TIMEINE...........uueiiiiiiiiee e 105
Table 23: Sales Forecast Fall 2006 ............cooiiiiiiiiiiieeeeeeee e 122
Table 24: Regional Household and Customer Projections.........ccccceevvvcvvvveeeeee e cecinnn, 123
Table 25: Real Personal INCOME ..o 123
Table 26: Regional Output Projections (Million $) .......coccvveriiiiiiiiiiiiiie e, 125
Table 27: Employment Projections (thouSands) ...........cccoooiiiiiiiiiiieiiiiiiieeeee e 125
Table 28: Annualized Sales (Loss Adjusted) Versus Net Energy (GWh)...........ccevveee. 128
Table 29: Customer Class Energy Forecast (MWh) .........oooiiiiiiiiiiiiiiiieecee e 129
Table 30: Monthly Peak Adjustment FacCtOrS.........ccueviieeeii i seieeee e 132
Table 31: Base-Case Energy and Demand FOreCast..........occuuviieiiieiiiiiiiiiiieeee e 132
Table 32: Number of Households (thousands)..........cccccvveeeiiiiiiiieece e 133
Table 33: Real Household Income (thousands $/household) ..........cccceviiiiiiiininnnn. 133
Table 34: Regional Output (MIlIONS $) ..eeeeiiiiiiiiiiiiiee e 134
Table 35: Employment (tROUSANAS) ..........uuiiiiiiiiiiiiiiie e 134
Table 36: Real Electric Price ($/KWh) ......eoiiiiiiiiiiee e 134
Table 37: Energy Forecast (GWHh) ..........uuuiiiiiiie e 135
Table 38: Demand Forecast Comparison (MW) .........coviveiiiiiiiieiieeee e e 135
Table 39: NEH Average Use Model Statistics and Coefficients ............ccccceeeiiiiiiiinen. 137

2007 Integrated Resource Plan ix



Tables

Table 40:
Table 41:
Table 42;
Table 43:
Table 44:
Table 45:
Table 46:
Table 47:
Table 48:
Table 49:
Table 50:
Table 51:
Table 52:
Table 53:
Table 54:
Table 55:
Table 56:
Table 57:
Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:

EH - H,0 Average Use Model Statistics and Coefficients..............ccceeuvvnneen. 138
Residential Customer Model Statistics and Coefficients.........cccccccevivininnneen. 139
EH — H,0 Customer Model Statistics and CoefficientS............cccceeeeeeeeeervvennen. 140
GS Average Use Model Statistics and Coefficients........cccccccvviiiivieiinnenninnns 141
General Service Customers Statistics and Coefficients ..........ccccceevviiieeeennne, 142
Time-of-Use Sales Model Statistics and Coefficients.........cccccccvvviiiiiieennnnnn. 143
Time-of-Use Customers Model Statistics and Coefficients ............ccccceveenee. 144
Commercial and Industrial Large Sales Model Statistics ..........cccccccvvveeerinnns 145
Correlations of Budgets to Energy Efficiency Savings .........ccccoeccvvvveeeeeennnnns 147
GMP’s Percentage of Statewide SaVinNgS.........ccceeevviieeiniieee e 148
Seasonal Breakdown of Annual Energy Savings .......cccccceveeeiiiiiiinieeeeeeeneenns 150
Transition Period Capacity Payment Schedule ..o, 153
Specifics on GMP’s Financial Situation ...........ccccccooiiiiiiiiieiee e 161
PPA Fixed CoSt RiSK FACIOIS ....ccoceiiiiiiiiiiiiiie e 162
Risk Adjustments for Financial RatioS .............cccoociviieeie e 163
Typical Bond Ratings for Utilities by FFO and Total Debt..............cccvvveeeee... 164
Typical Bond Ratings for Utilities by FFO Total Debt and Capitalization ....... 164
Reuters Corporate Spreads for IndustrialS..........cccovvveviieeiiiicie e, 165
Yield Spread OVEr TrEASUIIES ......cccuvviiieeeeieciiriee e e e e e s e st ee e e e e s s ssrnrreeeeaeeeeaans 166
Key Utility FInancial RAIOS ...........ocueiiiiiiiiieiiiiieeieee e 167
Best Fit Model by Multivariate Linear Least Squares...........cccccceeeeeeeeeiinvnnnen. 168
Long-term Bond Rating DefinitioNS............oooiieiieiiiiieiiieee e 169
Production Plant Capital IMProvements .............ccccvvveeeeeeee i 174
Financing and Tax Assumptions for IPP ...........cccooiiiiiiiiiiiie e 194
Renewables Modeled Using Levelized Cost (part one) ........ccccceeveeeeeviinnnnen, 195
Renewables Modeled Using Levelized Cost (part tWo)..........ccceevviveereriinnenn. 196
Current PROSYM Emissions (Reference Case) ........cccccveeeeeeeiiicivieeeeeeeeennns 197

Green Mountain Power



1: Executive Summary
Overview

1: Executive Summary

Overview

Green Mountain Power presents the results of our 2007 Integrated Resource Planning
process. Through this process we met several objectives.

The first — and most important — objective is that we thoughtfully examined the potential
strategies that GMP could deploy to secure the resources necessary to meet the needs of our
customers in a way that provides the most value to customers, based on current and
anticipated regulatory policies, price projections, and risks. GMP evaluated the various
strategic options from several perspectives: projected costs, air emissions, flexibility, financial
feasibility, and flexibility to adapt to the changing environments in which our customers live
and conduct their businesses.

A second objective is to form a basis for establishing dialogue with the Vermont Public Service
Board, the Department of Public Service, the Vermont Legislature, the executive
administration, and other government agencies. In this objective, we comply with the
requirement for all utilities in Vermont to periodically file an Integrated Resource Plan.

The third objective is one that is gaining visibility and priority within the Vermont
community. GMP hopes that this report and other insights and information developed
within the IRP analysis provide context to the public outreach efforts being conducted by
the Department of Public Service. As such, GMP has adopted a decision and information
presentation process that brings more stakeholders with diverse perspectives into the
strategic planning process. To do this, we incorporated a process known as a Multi-Attribute
Trade-off analysis (see “Results of the Multi-Attribute Trade-off Analysis” on page 9 for
details).

Planning Objectives
Based in part on the results of our analysis, GMP continues to pursue the following goals:
= Keep our revenue requirements low, both in procuring and delivering power.

® Maintain our environmental stewardship by continuing to purchase energy principally
from non-emitting or low-emitting sources.

®  Manage our supply and generation risk, including support of the highest level of
economic energy efficiency and investing in a judicious amount of economic renewable
sources. All these options help create a diverse portfolio of resources.

®  Continue strengthening our financial position.
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Sections of the IRP
This IRP consists of several sections.
Section 1: Executive Summary reviews the entire report and presents its conclusions.

Section 2: Background Information addresses the cutrent situation in the electric industry —
regionally, nationally, and for GMP in particular — and summarizes our investment in
renewable power sources.

Section 3: Demand and Resources presents forecasts of load growth, discusses the effects of
energy efficiency initiatives on growth, describes GMP’s current sources of generation, and
describes various methods of planning and associated studies conducted.

Section 4: Energy Resource Planning presents the analytical framework for identifying a
least-cost mix of resources; and describes four alternative scenarios GMP might face over
the next twenty years, evaluating potential supply portfolios and comparing those portfolios
across the various potential future outcomes based on appropriate ranking criteria. We
determined the portfolio best suited to meet GMP’s incremental needs and evaluated
whether GMP’s existing portfolio should be adjusted or replaced. This section also describes
previously performed studies concerning the capacity, reliability, and efficiency of GMP’s
sub-transmission and distribution system.

The final Section 5: Action Plan describes the proposed plan for implementing the
conclusions presented in this IRP.

We at GMP are confident that other stakeholders will find the insights gained from this
report and our process valuable and more importantly useful. Our Integrated Resource Plan
is, and should be, a living plan intended to provide current direction for our resource
management activities while being adaptive to the evolving global energy world and changing
customer preferences. In addition, this effort provides GMP with an analytical framework to
use for further refining the plan as we implement it.

As all stakeholders on Vermont’s energy future recognize, the value of all planning exercises
depends on a myriad of assumptions for evaluating how decisions could, would, and should
turn out. GMP recognizes this uncertainty by testing key assumptions as well as by creating a
living plan that can be evaluated and tested as we gain more information. This information
could come in the form of clarity in environmental regulations, a change in the direction of
the price and availability of fossil fuels, and revisions to the cost estimates for new efficient
electric generating facilities, as well as from the evolving priorities of stakeholders as they
affect GMP’s provision of reliable electric power to the customers in our service tertitory.

This plan complies with the orders of the Vermont Public Service Board (PSB) in Docket
No. 6290, to with the requirements of 30 V.S.A. §218c. That section defines an IRP as:

A plan for meeting the public’s need for energy services, after safety concerns are addressed,
at the lowest present value life cycle cost, including environmental and economic costs,
through a strategy combining investments and expenditures on energy supply, transmission
and distribution capacity, transmission and distribution efficiency, and comprehensive energy
efficiency programs.
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This IRP, along with steps that GMP has taken since 2003, also addresses a number of

specific items contained in stipulations associated with GMP’s 2003 IRP. Appendix 1
summarizes these items, and where they are addressed.
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Four Scenarios

We based much of the portfolio analysis _ L
Please note: Much of the information in this

report is based on projected figures and
statistics. While much effort and considerable
forethought has been exerted, no one can

® Fortress America accurately predict the future. As such, the actual
numbers and future outcomes are likely to be
different. Please consider this fact when reading
this report.

and energy efficiency savings forecasts in
this Integrated Resource Plan on four
scenarios, called:

®  Green Focus

= Back to Business

= Green Growth

These scenarios were initially identified in the February 2003 Vermont Integrated Resource
Planning Scenario Development Report submitted on behalf of GMP, Central Vermont
Public Service Company (CVPS), and Citizens Communications Company doing business as
CES, the Citizens Energy Services.

Figure 1 depicts these four scenarios with respect to geopolitical and economic factors
(horizontal axis) and environmental regulation factors (vertical axis).

Scenario Framework
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Figure 1: Framework for Future Condition Scenarios
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GMP analyzed three variations of each strategy against six portfolio choices, providing for an
overall analysis of 18 resource portfolio strategies. The heart of GMP’s analysis is referred to
as Scenario Planning whereby each of these strategies is modeled and evaluated under four
different scenarios for the energy future of the state, regional, and global marketplaces.

The four scenarios can be summarized as follows:
Fortress America

® Highest fuel prices, then moderation

=  Low load growth

®  Security and reliability spending stagnates economy

= Little progress made toward tighter environmental regulations

®  Local supply commands a premium

®  Second strongest demand-side management (DSM) investment scenario

Green Focus

® High fuel price trends

® Low load growth

®  High DSM, strong renewables growth
® Stronger environmental regulation

Back to Business

® Robustload and economic growth

® A share of fuel price downturn followed by moderation in price growth, hence the
lowest fuel price scenario in fuel prices

=  Modest levels for DSM funding levels and renewable portfolio standards (RPS)

® Limited evolution in environmental regulation

Green Growth

®  Moderate load growth, strong economy
= A small fuel price decline followed then by inflationary growth
® Moderate enhancements to environmental regulations

® Slow growth in DSM
® Federal RPS, but slow implementation

Planning Resources

GMP faces a resource planning imperative over the next ten years. We forecast three
alternatives with respect to growth in electricity demand (which inherently assumes some
degree of energy efficiency programs in determining its growth rate) over the next 20 years:

®  Base peak, based on a 1% annual growth.
= Low peak, based on a 0.6% annual growth.
= High peak, based on a 1.6% annual growth.

We considered the effects of economic trends, statistical analyses, and energy efficiency
programs on all three growth rates. Figure 2 depicts these growth rates.
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Figure 2: GMP’s Annual Peak Demand Before DSM Program Influence

Funding Energy Efficiency Programs

The responsibility of planning for and implementing energy efficiency programs across
Vermont lies with the organization Efficiency Vermont (EVT). This ‘utility’ provides
consistent and focused efforts in designing programs and implementing energy efficiency
improvements in existing structures, replacement appliances and equipment, and new
construction. Efficiency Vermont thus provides energy efficiency services to GMP
customers as part of a statewide effort supervised by the VPSB, which is funded through
surcharges to utility bills.

We examined different levels of potential future energy efficiency program funding across
the four scenarios (presented in Figure 1). This analysis combines savings from the reduction
of peak demand and energy use. It is based on consumer financial impacts, technical and
economic analysis, and the collaboration and input of many Vermont electric utility
stakeholders. Based in part on information from Efficiency Vermont’s annual reports, we
created hypothetical future statewide efficiency budgets for each scenario. We then
forecasted the energy efficiencies that might occur with these hypothetical spending levels
over the next two decades. For each level of funding, we estimated the summer peak savings,
winter peak savings, and annual energy savings associated with energy efficiency.

Figure 3 depicts the four basic levels of funding that we explored.
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Figure 3: Efficiency Vermont Summer Peak Demand Reduction Forecasts
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Future Demand and Capacity

Figure 4 compares GMP’s projected future capacity resources to the range of summer peak

requirements (that is, projected summer peak demand less energy efficiency savings)

described above. The expirations of agreements with Entergy to supply power from

Vermont Yankee in 2012 and the long-term Hydro-Québec Vermont Joint Owners contract

schedules in 2015 result in a majority of GMP’s resource portfolio needing to be replaced

during the next decade.

2012: VY 5015: HQ B-C |
Expiration Expiration l

Green Focus Back to Business

Committed Capacity

Fortress America
Green Growth

Figure 4: Comparing GMP’s Future Demand and Capacity

Potential Portfolios

GMP developed and analyzed six distinct portfolios to replace its expiring resources and

meet the growing needs of its customers.

Portfolio 1 maintains the type of price stability and environmental impact mix of supply
as current portfolio choices.

Portfolio 2 features substantial new renewable energy from regional RPS-qualitying
facilities, in amounts that reach 20% of GMP’s energy supply in 2020. The emphasis on
clean power results in a new Hydro-Québec contract or negotiation of a similar contract
with one or more low-emission suppliers.

Portfolio 3 purchases output from new or existing natural gas-fired combined cycles for
a 15-year contract as its primary component.

A major component of Portfolio 4 is building or buying into new or existing peaking
capacity for a 15-year contract with emphasis on a location within Vermont.

Much of Portfolio 5 is buying output from new base load facilities for a 15-year contract
using Regional Clean Coal (IGCC) as a proxy.
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= Portfolio 6 consists of market contracts with 1-, 3-, and 5-years duration for capacity and

energy, the regional Forward Capacity Market (FCM) for capacity, and short-term or

spot market purchases for peaking energy.

Table 1 summarizes the resource additions that are featured in the six portfolios. Note that

in all the portfolios, committed resources (for example, owned hydroelectric units for base

load, owned peaking and intermediate capacity) will provide some of GMP’s long-term

needs.

Resource Additions Providing Operating Duty

# | Portfolio
Base Load Intermediate Load Peaking Load
Long-term contract extensions
1 Current Portfolio with Vermont Yankee and Short-term Market FCM Capacity, Short-
Energy Path Hydro-Québec or replacements | Energy term Market Energy
with alternative counterparties
. Renewables, New Hydro- ) FCM Capacity, Short-
2 | Renewable Emphasis ) Bilateral Contract
Québec term Market Energy
Combined Cycle Unit . . FCM Capacity, Short-
3 Combined Cycle Combined Cycle
Contract term Market Energy
. ) . ) . ) i . Peaking Capacity,
Peaking Capacity Unit | Peaking Capacity, Bilateral Peaking Capacity,
4 . Short-term Market
Contract Energy Contract Bilateral Energy Contract
Energy
Base Load Capacity FCM Capacity, Bilateral FCM Capacity, Short-
5 ) New Base Load (IGCC)
Unit Contract Energy Contract term Market Energy
. Bilateral Contracts — Capacity Bilateral Contracts — FCM Capacity, Short-
6 | Market Contracting

and Energy

Capacity and Energy

term Market Energy

Table 1: Portfolios Studied in the 2007 IRP

Results of the Multi-Attribute Trade-off Analysis

In this analysis, we analyzed six attributes for each of the six portfolio strategies using three

variations for each of the four scenarios to determine any trade-offs in their results that
could be made. These six attributes — called impact attributes — that GMP felt were
important enough to influence a recommended strategy to most benefit our customers ate:

®  Net present value revenue requirement: 20 years (ny’ative values reduce revenue

requirements and are thus beneficial to GMP customers)

= Societal net present value (revenue requirements plus externalities costs): 20 years

®  Short-term market and fuel price exposure: the percent of energy exposed to natural gas

prices

®  Long-term hedged percentage: the percent of energy with fixed costs or prices fixed for

terms greater than five years
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® Imputed debt: the amount of debt that is implied to be addressed in a utility’s financial
statements due to its power contracting activities

®  Emissions: tons of CO; (carbon dioxide), NOx (nitrogen oxide), and SOz (sulfur
dioxide)

The results suggest that the most robust resource portfolio will contain a combination of
large long-term contracts with regional base load facilities, one or more replacement long-
term imported power contract, a significant amount of renewable generation (to the extent it
can be purchased or developed in cost effective projects), a significant amount of energy
efficiency through Efficiency Vermont, and, if appropriate, capitalize on the evolving ISO
New England Forward Capacity Market with strategic development of and contracting for
combined cycle and peaking capacity. We will give priority to options that can be cost
effective and developed within Vermont over those in other areas of New England.

Figure 5 indicates that GMP might not incur much higher expected power supply costs in
order to insulate its portfolio against potential long-term market price movements. The
better portfolios (that provide the most benefit in reducing revenue requirements) also
appear to provide the highest degree of long-term fuel and market price hedge combined
with low emissions. The Current Portfolio Energy Path portfolio has high hedging capability
and generally equal-to-or-better revenue requirements than the other portfolios. We note,
however, that long-term fixed price commitments can (in retrospect) turn out to cost
noticeably above or below future market prices. In evaluating actual long-term resource
options, GMP will therefore need to consider the relative financial stability of its suppliers
(that is, their ability to actually deliver on a below-market contract) and the performance
assurance terms that suppliers will require of GMP (in the event that the contract turns out
to be above-market).

Another notable indication from Figure 5 is that several of the portfolios — particularly the
Current Portfolio Energy Path, Renewable Emphasis, and Combined Cycle — feature fairly
similar projected costs. The relative rankings for these resources (and the appropriate
amounts to include in GMP’s portfolio) could therefore evolve as GMP obtains specific
proposals from potential suppliers and future market conditions change. As a result, this
IRP’s action plan emphasizes steps to identify and evaluate potential resoutrce options as
opposed to prescribing specific volumes and timing for targeted resources.
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Figure 5: Twenty-Year Net Present Value Requirement Portfolio Cost versus 20-Year
Term Hedge against Market and Fuel Price Changes

Hedge

Figure 6 shows that the portfolio strategies based on either market- or coal-based resources
have the highest CO; emissions and do not perform particularly well on the cost attributes.
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Combined Cycle
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X Baseload
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Figure 6: Twenty-Year Net Present Value Requirement Portfolio Cost versus Carbon
Dioxide Emissions from New Resources

'000 Tons CO2

Based in part on this study’s results and consistent with least cost planning principles, GMP
intends to seek to meet as much of the energy shortfall as possible with non-emitting or low-

emitting resources. Obtaining long-term arrangements from non-emitting resources can
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reduce supply risks, particularly in view of the potential for increasing regional and national
regulation of emissions including greenhouse gases. At present, our most promising
replacement portfolio includes favorable renegotiated contracts with one or both of the
major expiring resources. We are fully aware, however, that there are alternative means of
securing long-term contracts from other counterparties that can deliver similar low-emitting
profiles to Vermont.

Other potential resources using conventional technologies that require the construction of
new generating capacity exist: in-state capacity burning natural gas and/or oil, and regional
capacity burning natural gas or coal.

Stress Testing

As a final step in the analysis, we stress tested the better scenarios on the basis of a 2020
snapshot. The stress tests included a:

®  10% increase in electric market energy prices.
= 25% increase and decrease in market energy and fuel prices.
®  One-year temporary loss of the Vermont Yankee resource.

The stress testing for 2007 produces three additional attributes in the trade-offs discussed
above. We refer to these attributes as the Resiliency Attributes since they test the beneficial
nature of the portfolios in a more dynamic environment. These attributes are:

= 2020 revenue requirements portfolio value impact.
= 2020 total retail price volatility: percent and cents per kilowatt hour.
= Stressed fuel price volatility exposure: percent of energy exposed to short-term market.

Figure 7 compares the change in the portfolio value (relative to market) in 2020 to the
original scenario value (that is, without the stress test change). The least net change in
average retail price of electricity occurs in the most highly leveraged portfolio, which is the
Renewable Emphasis portfolio. This helps us demonstrate the benefits of longer term fixed
pricing in PPAs and renewable generation contracted at the right price can be beneficial to
minimize costs, reduce environmental impact, and maximize hedge. Our general
observations from the stress testing process are:

® These portfolios, with strong elements of Vermont Yankee, Hydro-Québec, and
renewable energy generation, can continue to dramatically reduce fuel price exposures.
They do, however, expose GMP to power costs above the regional market should future
market prices turn out relatively low.

= A 25% increase in fuel prices would only result in about a 5% or less change in retail
rates, with the Renewable Emphasis portfolio being close to 100% hedged.

= Aloss of the largest resource, Vermont Yankee, does impact the annual portfolio
economics in the future since that resource is expected to be priced close to market
initially and then escalate to provide further savings.

Green Mountain Power



1: Executive Summary
The Details of the Plan

Change in 2020 POE - %

Scenario 2020 Portfolio Value - $000's

‘0 Current Portfolio Energy Path ® Renewable Emphasis ~ Combined Cycle (with VY & HQ) ‘

Figure 7: 2020 Portfolio Value versus Percent Change in the Retail Price of Electricity

This analysis suggests that the portfolio GMP choose include significant elements of
Vermont Yankee, Hydro-Québec, and renewable energy generation. It is important to note
that the actual amounts of these and other resource within the portfolio depend on price
negotiations as well as other contract terms, and on renewable project costs.
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Leverage Advantages and Opportunities

There are several areas where GMP has leverage in the marketplace to potentially provide
resources at below market cost when actually purchased. The need for Vermont approval of
a Vermont Yankee license extension, and possible value sharing with its owner could provide
GMP with an early opportunity for beneficial power supply. In addition of the long-term
capital recovery perspective of a cost-of-service regulated utility on behalf of its customers
may compare favorably to a market based on merchant financing costs and risk perspectives.
As an integrated utility, GMP should have the ability to capture all the economic advantages
of generation that location, reliability, and T&D savings might create. GMP’s ability and
willingness to enter into long-term supply contracts with existing or new generation facilities
could potentially provide leverage in negotiating with project developers.

This can lead to several opportunities for GMP. One is developing utility-owned local
peaking generation with ‘wires’ benefits, in coordination with VELCO analysis and planning.
GMP also has the ability, albeit difficult, to join or form a consortium of vertically integrated
utilities within New England to jointly develop resources and purchase from large resources
in order to capture economies of scale or buying power advantages.

The results of this analysis establish several resources as having priority in the GMP planning
over the next few years. These resources are:

=  Vermont Yankee and other nuclear owners

®  Hydro-Québec and/or other import opportunities
® Renewable generation

® Natural gas combined cycle participation

® In-state peaking or combined cycle capacity

Implementation Timeline for Actions

The 2007 IRP Action Plan focuses on early development and negotiations activities with the
objective to either acquire resource commitments ot firm up the estimated cost and
availability of future generation facilities.

Date Activity
2007 Prepare IRP. Monitor and participate in the Vermont DPS public outreach
process.

2007 to 2008 | Explore opportunities for renewable energy resource PPAS, to assess their
potential role in the resource portfolio. Begin soliciting or negotiating for
renewables.

2007 to 2008 | Conduct discussions for replacing our nuclear contract after its expiration in
2012. Also discuss potential future contract opportunities with Hydro-Québec.
Review the long-term market alternatives to both of these resources.
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2007 to 2008

Test the potential for cost-effective long-term contracts with existing and new
natural gas combined cycle capacity. Inventory the potential for contracting with
these resources for discrete entitlements (less than 50 megawatts).

2007

Guide and participate in the joint utility Vermont generation siting study.

2007 to 2009

Review FCM auction results to determine if GMP has a financial advantage or
can leverage its vertical integration when facilitating the development of in-state
capacity.

2009 to 2011

Gorge gas turbine is retired and replaced with a newer 25 megawatt unit.

2010 to 2012

Vergennes diesel retirement is reviewed: evaluate life extension and
replacement with a newer unit.

2011 to 2015

Berlin is retired. Its replacement may be evaluated in the context of participation
in a statewide process.

2012

Vermont Yankee contract expires.

2013 to 2015

Potentially take positions in short- and medium-term base/intermediate load
contracts up to the expected net short in 2015/2016. Hydro-Québec VJO
Schedule B contract expires.

Post 2015

Replace and add contracts as needed, consistent with GMP’s Risk Management
Policy.

Table 2: Implementation Timeline
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