) newengland

2009 Regional System Plan

© ISO New England Inc.
October 15, 2009






Table of Contents

ISy a0 o 1 SRR v
LISt Of TADIES .. e e e e e e et e e e e e e eeeneees Vi
Section 1
EXECULIVE SUMIMAIY ..oiiiiiiiiiiii ittt e ettt s e e e e e e e e e e e et e e e e e e e e e eeeaaan e e eaeeeeeennnes 1
1.1 Major Progress, FIndings, and ODSErVALIONS. ...........uuiiiiiiiirceeeeeiiiie e rmmme e 2
1.2 Actions and RECOMMENUALIONS. .........uuiiiiiiiiiiiiiree e e e et e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeneeennnenenennnmmmeeeeeeeees 9
I T U 0 3= PP 11
Section 2
INEFOTUCTION e 13
DA S ST o m T o [T =T 0 0T=T 0 14
2.2 Approach to Regional System Planning............ccooooiemniiiiiiieee e eeees e 15
2.3 Overview of the New England Bulk POWEr SYSLeIMN.........cccoiiiiiiiimmmiiiiiiiieee e see e 16
2.4 Overview of the New England Wholesale Electricity Market Structure.............ccccoovvcceeeeiinnens 17
2.5 RSP SUDBIEAS. ... .uutiiiiiiieeeiiiieees ettt e e e e e e e bbbt e e e e e e e s s s s b bnnnsss b bbb et eaaeeeeeeannnsrsrnnnnne 20
2.6 Features Of RSPQOQ.........oiiiiiiiiiiie ettt e e e e e e s st e e e e s eeamte e e e e e e e s nnnbbeeeeeeaeenn 21
Section 3
Forecasts of Annual and Peak Use of Electric Energy in New England ................. 22
3.1 Shortand LONGRUN FOMBCASTS........cciiiiiiiiiiiii ettt e e e e e e eeereeeeeens 22
3.2 Economic and Demographic Factors and Electric Energy.lUse.............ooocmmmiiiiiiieeeiennns 24
3.3Load Forecast Methodology aMbdel ENhancements............uuuuiiiiiiccseeieeeceeeeeee e 26
3.4 Subarea Use Of EIECHIC ENEIGY.....cccoiiiiiii ittt rree e e e e e e e e e e e aaeeaaaaeaaessnnnsnneaanes 28
3.5 Summary of Key FINAINGS........coooiiii e ee e e e e 31
Section 4
Resource Adequacy and CapaCily ......ccoeviiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeee et 32
4.1 Systemwide Installed Capacity REqQUIFEMENL.........ccooiiiiiii e rrrr e e e e e e e ee e 32
4.1.1ICR Values for the Transition Period Capability Year 2009/2010..............ceeeeevieveeneee, 33
4.1.2ICR Values for 2010/2011 through 2018/2019 Capability Y.ears........ccccvvvvvvvieenneeeeerennns 34
4.1.30ther Resource Adequacy ANAIYSES........cooviiiiiiiiiiie et e e eeeevaeeeeae e 36
4.2 The Forward Capacity MarKeL...........coocuuiiiiii e eeer e e e e e 36
4.2.1The FCA QUAlIfICAtION PrOCESS.......uuiiiiiiiiiiiiiiiiimneeeeeeeeeaeeeeaeieese e e e e reeess s s s e s emas 37
4.2.2Forward Capacity AUCTION.. ... .ottt eeer e e e e e e e e e e e aeeeaaeeaaeeeeeanennnees 37
4.2.3Results of the Forward Capacity Auction for 2010/2011 and 2011/2012.............ccevreee. 38
4.2 .4Capacity Available from Demand RESOUICES..........ccoevviiiiiiieeeiiaaaaaaa e 41
4.2 .5Potential Capacity Available by Reflecting Wholesale Electricity Market Costs
iN Retail EICINCILY PriCES.......uuiiiiiiiiiiee e ieieeee ettt e e e e e e e e e 44
4.2.6Meeting CapacCity NEEUS. ..... ... ettt 45
4.30perable Capacity ANAIYSIS..........uuuriiuiriiiiiimieeeieeeieeeeeeeeeereeesseeeessss s sss s ssssssssessssssssmmessnssssssens &0

2009 Regional SysteRian i ISO New England Inc.



VG T 1721 o] o] - o o TSRO USSRSSOTSPSR A7

.3 2RESUITS....cciiiieeie ittt ana— e e e e e e e e bbb et e e s enaraaeas a7
G TC 1@ =T Y= 11 o] 49
4.4 GeneratingJnits in the ISO Generator Interconnection QUeUE..........ccceeeevvivieceveeeeeeeeveennnnnnn 49
A5 SUMIMIBIY. ..ottt et ettt ettt ettt ettt ee e e amnes s e aeeaaeeeaaaeaeeaeeeeesaaansesrnnnree 51
Section 5
OPEratiNg RESEIVES .....uiiiiiiiiiiiiiiiii bbb s bbb saseannneannnnes 53
5.1 Requirements for Operating RESEIVES..........uuiiiiiiiiiiiee et meee e e e e e aees 53
5.1.1Systemwide OperatinBeserve REQUIFEMENLS. ..........uuuriviiiiiiiimeneeeeeeeeeeeeeeeeeeeeeeeeeeesennnnns 53
5.1.2Forward Reserve Market Requirements for Major Import Atas...........evvvvveeriecceeeennennnnd 54
5.1.30perating ReSErves fOr SUDAIEAS. ........uuuuiiiiiiiime e eeer s Y4
5.2 DemaneResponse Reserves Pilot Program............oiiiiiriiemriiiiiiiiiiee e eieens e 57
5.2.1DRR PilOt, PRASE.L...ceiiiiiiiiiiiiciiteeeee et eesa e e e e e e e e e et eannnr e e e e aaeeeaaann 57
5.2.2DRR PilOt, PRASE L.t 59
5.3 Summary of Key FINdings and FOIBMND ...........cceiiiiiiiiiieeee e 59
Section 6
FUBH DIVEBISITY uiiiiiieeieeieet sttt e e e e e e e ettt e e e e e e e e e eeeaaa e e e eeeeeeeessssnnseeeeeeeeennnes 60
6.1 2008System Capacity and FUEI MIX........uuuuiriiiiiiiiiiiimnee e eeeeeeeeeee e e e e e e e e e s ceeeeeeane e 60
6.2 Winter 2008/2009 Operational OVEIVIEW............ccoiiiiiii i ceeemmme e e e e e e e e e e e e e e e eees 62
6.3 Expanding Natural Gas Supply and INfraStrUCILIe...............uuviiiieeeiiiiieee e 63
6.3.INEW LNG SUPPIY PrOJECLS. ....ciiiieiiiiiiiiiiiit ettt eeee e e e e eeneree e 63
6.3.2New PIpelines and STOTagE..........coviiiiiiiiiieieeeiee et e e e e nane e as 65
6.4 Electric Power SeCtor OULIOOK. ...........ooiiiiiiies e nnneeeeeeeeas 66
6.4.1Lower Natural Gas and Oil PriCES........ccoiiiiiiiiiie e e e e eee e 66
6.4.2Improved Supply Infrastructure, Including Renewables.................ccoireeeiiiiiinnnnnn, 66
6.4.3Adequate DUAFUE] CAPACITY........uuurriiiieeiiiiiiiereriiiie e e e e e e s imennbr e e e e e e e snnneseneened 67
6.5 RESIAUAI RISKS.....ceiiiiiiiiiiiiiii ittt eeet et e e e e e et e e e e e emme e e e e e e e snnntnnneeeeeeeessmme e 67
6.5.1Resource Commitment UNCEMAINTIES ... ...uuuuureeeiiiiireeeeeeeeee e eeeeeerens s e e e e e e e e e e 63
6.5.2Unforeseen Events in REAIME OPEratioNS..........ccovvvvvviiiiiiiimemieiiieeeieeeeeeeeeee e e eeeeennennnend 68
6.5.3Gas Quality and Interchangeability...............coooiiiiimniiiii e 68
B.5.4LNG SUPPIY RISKS. ... oottt rre e e e e e e e e e e e e aeeas 69
6.5.5COMMUNICALION BAITIEIS .. .uuviiiiiriiiiiiiiiiiiimree e e e e e e e e e e e et re et e e e e e e s taae s s s e s s e e s s e s smmmeeeeeeeees 69
5.5 .8 PrICE EXPOSUIE. ... i ieeieee i i e et e e e et e ettt e et e e et ereeeseeeeaaeeaaaaaaaaaaeaaeaaansssssssssssarennnennnes 69
6.5.70ther FUEISUPPIY RISKS. ... ...ttt ettt e e e et eeern e e eeas 70
LI G IS 1 110> T /P 70
Section 7
Update of Environmental POlICY ISSUBS .........uiiiiiiiiiii e 72
7.1Clean Air Interstate RUIBIPAALE..........cooiiiiiiiiiiiie et 72
7.2 Carbon Dioxide CapndTrade UPate.............eeiiiiiiiiiiiieen i eene b e e 72
7.2.1Regional Greenhouse Gas INItIAtIVE.............c..uveiiiiiiieeeeee e L B
7.2.2Federal and Regional INItIAtIVES...........ccviiiiiiii s ceeeiies e e e s s ererr e e e e e e e e e e e e eeanens 75

2009 Regional SysteRian ii ISO New England Inc.



7.2.3Future Allowance Prices, Impacts, and ISSUES.......ccoooiii oo 76

7.3 Update on Power Plant CooliNg WaLer ISSUES.........couuiiiiiieeenniiiiieieeee e e e ssneessiinneeeeea e s 77
7.4 Renewable Portfolio Standards, Enefdfjciency Goals, and Related State Policies................ 78
741INew Engl and..St.aL1.e8.0. . RP.S.S e 79
7.4.2Related Renewable Resource and Enétfiiciency Developments..........cccvvvvvvvvviiennnnnn.. 83
743New Engl and St at eesetvablgortiopolSiarmards e....w.i...t..h....R...83
7.4.4Projected RPS and Renewable Resources in the ISO QUEUE..........covvvvvieeereeeieeeieeeennn. 84
7.5 SUIMIMABIY. ..ottt ettt oo e e eama e oo e et e et bbb e e e e e e et et bnmmeeeeebba e e e aeeeeeebbaas smmmnsn e eeas 93
Section 8
Integration of New TechnologiesintoNewENn gl andds EI ect.r.i.c94ty Gr
8.1 WiINd INtEGration ACHVILIES.......uuuiiiiiiiiiiiiiiiiieeme e e e e e ee e e e ee e e e e e e e e cre e smmmr e e e e e e e eeees 94
8.1.1NERC Integrating Variable Generation Task FOICE..........ccccvvivviiieeeiiiiiiee e, 96
8.1.2New England Wind INtegration STUAY...........c.uuuriiiiiii e 96
8.1.3Wind Generator Interconnection Facilitation..................ueviiiieeeiiiee e 100
S T N (] (=] o1 PP 100
8.2 Active DemandResource Integration under the FCM...........uviiiiiiiiime e, 100
8.2.1Modifications to ISO New England Operating Procedure.4..........cccceeeeviiicmeeeeieeeneeeeenn. 102
8.2.2Creation of Demandesignated ENtItIES. ...........cooiiiiiiiiiiieeeiieieeee e 102
I (@] o L= = 1 (o g [0 (=] = (o= T 102
8.2.4Development of New Communications Infrastructure..............coooe e v eeeevvvvviienieiiiinienns 102
8.2.5Creation of Active Demanesource Dispatch ZONesS..........cccccveiiiiccceeieeiiieeeeeeeeeee, 103
8.3 Integration of Smart Grid TECNNOIOGIES. ........ceviiiiiiiiiiieer e 103
8.3.1What iS the SMArt Grid2..........uueiiiiiiiiiiiieeeii e re e e e e e e s s eennsnereees 104
8.3.20perational Challenges and OPPOrtUNILIES........cciiiiiiiiiiernrsiiiee e e e 105
8.3.3IS0 Activities in Support of the Smart Grid............cccccviiiicine e, 106
8.3.4Implications of the EISA Smart Grid on System Planning and Operatians.................. 107
e BT | 1 = T Y/ 108
Section 9
System Performance and Production Cost StUdies ........cccceviviieiiiiiiiiiiiiiieeeeeeeeeen, 109
9.1 Modeling and ASSUMIPLIONS .....eiiieiiiiiiiitie e et e e e e e s et e e eeenr et e e e e e e e s anb b e e e e e e s ememreeeeeeaaanan 110
S I O L] TS @ 1= o (=] = o N 113
9.3 Simul@ion Metric®) 2009 t0 2018.......ccceiiiiiiiiiiiiie e ceeee e e e e et e e erer e e e e e e e e e e e e e e 115
9.4 Overview of Simulation ResultS2009 t0 2018.........oiiiiieiiiiiii e e e ereee e s e e e 116
9.4.1TenYear Production Simulation MetrCS..........couuiiiiiiiiiiieeeiieieee e e e 118
9.4.2TenYear ENVIroNmMeNtal MELHCS........vvviiiiiiiiiieeiiieees e e e e e e e eeeeree e enenanes 120
9.5 Effect of Additional INJECIEA ENEIGY ... . .uuuueeiiiiiiiiiiiemmee e e e e 122
9.6 OBDSEIVALIONS.......eeiieeeieieeeeeee et et ea e e e e e e e et e e et e e et e oo e e ee et eeeeeeeeeeeeteeeteeeett s mmneeeeeeeeeeaaeaaaaaeeaeeeeanaarees 125
Section 10
Transmission Security and UPgrades. ... 126
10.1 Benefits Of TranSMiSSION SECUIILY........uuuiiiiiiiiiiiiieee ettt e e srmeee s r e e e e e e e e anneas 126
10.2 TransmIsSION Planning PrOCESS .....uuuii ittt s e e e e e e et esrs s s e e e e e e e e atana s e e e e e eeneneeees 127

2009 Regional SysteRian iii ISO New England Inc.



10.3 Transmission System Performance, Needs, and Upgrade Appravals............cccccceeevereeenn. 128

10.3.INorthern New ENgGland..............ooooiiiiiiiii e rmmee e ee e e 130
10.3.2Southern New ENgland.............oooiiiiiii e aae e e 135
10.4 Transmission Improvements to Load and Generation POCKetS............vviccceiiieiiieiiinnnnnn, 143
TR 1V = 1 T PP O PO PPPRPP 144
O ] S To 1 (o] o [ Y (1= PO TSRS 144
10.4.3Southeastern MasSSaChUSELIS. .........uuiiiiiiiiiiieeeiie e ree e e enenes 145
10.4.4Western MasSSACNUSELLS. ........ccooiiiiie e eanene e as 145
OIS o1 g e |1 T= (o N (= - VS 145
IO T o] ] =T ox 1 o] I | 145
10.4.7S0UthWESt CONNECHICUL AT&........iiieiiiiiieeie e ettt e e rmmme e e e e e e e e e e e nmnes 145
10.5 Transmission Plans to Mitigate ftMerit Operating Situations.............ccceevveeeerieeceeeneienes 146
L10.8 SUMIMIAIY...ceeitttiiie e et eeetti sttt e e e e et ettt s e e e saaes s e e e e eeeeebba s e e e e e eesnnmeeeeee bbb seeeeeeeesssssammmeebenns 147
Section 11
Interregional Planning and Regional INitiatives ..., 149
11.1 Federal Mandates and Related INItIAtIVES...........cuviiiiiiiicce e 149
11.1.1U.S. DOE Study of National Interest Electric Transmission Corridors...........ccccvvvvveees 149
11.1.2Eastern Interconnection Planning CollaboratiVe..............coooommmiiiiiiiieeeeee e 150
11.1.3Electric Reliability Organization OVEIVIEW..........ccceiiiiiiiii i i vrree e 150
11.2 Interregional COOrTINATION. ........uuiiiiiiiiiitireetee et e e e e e e eeens e e e e e e e e s s annbb e e e s eneerreeeeeeeeas 151
11.2.1IRC ACHVITIES ...t ieiitteeeei e e e e e e eees bttt et e e e e e s s b n e e bbbt et e e e e eessansssesannnssbseeeeeeeeeesannnnn 151
11.2.2Northeast Power Coordinating COUNCLL...........ccuuviiiiiiiieeeii e 151
11.2.3Northeastern ISO/RTO Planning Coordination Protocol.................ccceceeeviiiviviiviinnnnn, 153
11.3 Regional and State INItIATIVES .........cooeeiiiiiiii e enme e 154
11.3.1Generator Interconnection Queue and Forward Capacity Market Patrticipation.lssue$54
11.3.2Regional EnergyEfficiency INitiative.............ooooiiiiiiiiiiieeeee e 155
11.3.3Coordination among the New England States............cccoviiiiimmnniiiiiiiiiiieeeeeeeeee 155
11.3.4State Requests for Proposals and Integrated ResourcAd®ties..................ooeeeeeenneee. 155
11.3.51SO ECONOMIC STUAIES .....iiiiiiiiiieiiieeieeeieeeee s eee s es s s s s e s s e e s e e e e e s smmr e eeeeeeeeesaesseeeseessannneeeeeeeas 157
11.36New Engl and Gover no.r.s.b...Re.g.i.anal...B.l.ue.pl5i
11.3.7RTO Responsiveness and Governance Working GroUp.............ccuuvvumeeiverereeeeeesnnnnes 158
11.3.8Project Cost Estimation and Controls Workin@@u.............ccoeeeeeieeiiii i 158
11.4 Summary of Interregional Planning and Regional Initiatives.................ovvvieeeineeeeeenniiee 159
Section 12
Conclusions and Key FINAINGS.......uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiebiieieeieeebeeseeeeeeeeeeeeeeeeaes 160
12.1 RSP Tariff REQUITEMENES. ......ooeiiiiiiiiiiiiiiiimeee e e e e e e e e e e e e e e e et e e e e e e e e e e s 160
12.2 RSPO9 OUIOQK........ueiiiiiieeeeeiisieeee sttt e e eeee st e e e e e e e e e e e mmnasssseeeeeaeeeeeeeennsesens 161
List of Acronyms and AbDreviations ..., 165

2009 Regional SysteRian iv ISO New England Inc.

nt



List of Figures

Figure2-1: Key facts about®@w Engl anddés bul k electric power system

120 T PSPPI 17
Figure2-2: RSPO09 geographic scope of the New England bulk electric power system................c..eeeeeee. 20
Figure3-1: Economy.conforecasts of New England quarterly income and gross domestic product

(MIllONS, 1N 2000 $)....eeeineeeiiiieeiiee et eeee et e st et e et e s b eemeste e e teeeabeeabeeesbeesmeasseesseeessseeaneeans 25
Figure3-2: Historical and projected annual percegigahanges in real personal income for New England

compared with the United States as a WhOl...........cooouiiiiiiieeci e 26
Figure3-3: Historical and forecast annual sumnaperak load faior, 1980 t0 2018..........ccevvvvvveeeeeeeecceciennnen, 27
Figure4-1: New resource qualification for participation in the FCAS...........ccoooiiiiiiiiccc e 46
Figure4-2: Projected New England operable capaanalysis, summe201Q 2018, &suming

50/50and90/10 10adS (MW ).......oiiiieeiiieie s e e e s e e e e e e e e e e eeeeaeeaaeees 48
Figure4-3: Capacity of generatieimterconnection requests by RSP subarea............ccccceevvieeeiiiieieieeennns 50
Figure4-4: Resources in the ISO Generator Interconnection Queue, by state and fuel type,

asof March 15, 2009(MW AN 90)......uuuuuiiiiieieeeeeiieeeieeee e e e s s e s e e e e emaess e s e e e e e aeseeeaseennnnnnnn 51
Figure6-1:  Generation capacity mix by primary fuel type, 2009 summer ratings (MW and.%)............... 61
Figure6-2: New England electric energy production by fuel type in 2008............ccccooiiiiimemiiieeieniniiieeeenn 62
Figure 71: Projected amulative targets for renewables and energy efficidrased on

RPSsaNd related POLICIES.......ciiiiiiiiee ettt e 87
Figure 72:  Cumulative RPS targets for new renewable resourceeddBsstate............ccoeevvveeeeiiiiennnninnen. 89

Figure7-3: Proposed New England renewable resources in the&a&t@rator Interconnection Queue
as of Marchl5,2009 (MWandperCENtAgE).........uuuiiieiiiiiieiieeaee ettt e et eeesme e eeeneeeee s 89

Figure7-4: Estimated energy (GWh) from proposed New England renewable resources
in the | SObs Generator | 1b6t2e08.c.a.n.n.e.c.t.i.,.an.@leue a

Figure 75: Various levels of cumulative electric energy estimated from new renewable projects

in the 1ISO queue compared with RPS demand by year............ccooeiiiemnniiiieie e, 92
Figure 81: Wind projects in New England as of April 7, 2009.........ccoooiiiiiiiiiieeee e 95
Figure 82: Areas in New England with the greatest wind potential..............cccoovvvieeee i, 97
Figure 83: Active demaneresource dispatch zones in the ISO New England system.................cceeeeee. 103
Figure9-1:  Transmission interfaces and RSP @rBas.........ccoooiiiiiiiieeriie i 111
Figure9-2:  Total 10yearproduction costs for New England generatars............ccveveeiiiieenniiiecee e, 118

Figure9-3:  Total 10year LSE electric energy expense without FTR/ARR offsets for the New Englandlib@d.
Figure9-4: Total 10year FTR/IARR OffSELS. .. ..ttt 119
Figure9-5:  Total 10-Year LSE electric energy expense after FTR/ARR offsets for the New England.|d&D

Figure9-6:  Tenyearaverageinnual CQemissions for New England gefators. ..........oooovvviiiiiiieeee e, 120
Figure9-7:  Tenyear average annual N@missions for New England generators...........cccccocvvvvieeeeeen. 121
Figure 98:  Tenyear average annual $@missions for New England generatars...........ccccceeeeeviveennneee 121
Figure9-9: Example of net energy market revenues for an illustrative reSOUNCe...........ccveeeeevicceeeeinnnen. 122

2009 Regional SysteRian v ISO New England Inc.



List of Tables

Table3-1 Summary of the ShofRun Forecasts of Netn gl and 6 s AetecricBnergyUs e o f
ANAS50/50PEAKLOAMAS ... .ttt ettt e e e e e e e e e et e e e e e e e e e e e 23

Table3-2 Summary of Annual and Peak Use of Electric Energy for New England and the. States......23
Table3-3 New England Economic and Demographic Forecast SUMMALY...........cevveereeeecivviveneeeeeeeeeenns 24
Tabk 3-4 Forecasts of Annual and Peak Use of Electric Energy in RSP Subareas, 2009 and.2018...28
Table 35 Forecasts of Peak Use Blectric Energy for Load Zones and the New England States,.200929

Table3-6 Forecasts of Peak Use of Electric Energy for B8Bareas, Load Zones,

and the NeVENGIANA STALES.......uuuuiiiiiiiiiiic et rnee e e 30
Table4-1 Systemwide Monthly Peakoad Forecast, ICRs, and Resulting Reserves

for the 2009/2010 Capability Year (IMWV)........uuuiiiiiiieeeeierieeee e e e s e e e e e e e anaees 34
Table4-2 Actual and Representative Future New England Net Installed Capacity Requsement

for 2010 2018 and ReSUItING RESEIES ........uuiiiii i cieeee e e e e e e e eeaees 35
Table4-3 Total New Resources that Cleared in FCA #1 and #&tate(MW and%0)........c.cccoevvveeeeeinnnen. 37
Table4-4 Summary of the First and Second FCA Obligations (MWW)...........eeviiiiiiiimmniiieeee i 39
Table4-5 Results of FCA #1 and #2 by Capacity Zg8N, $/KW-month) .......cccceviiiiiiiiiiieenee e 39
Table4-6 Statesd Capacity Supply Obligations..f.or..40he 20
Table4-7 DemandResource Capacity that Cleared in FCA #2 (MW)......uuiiiiiiiieeeieeeee e 42
Table4-8 Other Demand Resource Projects and Capacity ag@dmber 2008..........ccccooeeeevvivivieeeeeeenenn, 44
Table4-9 Actual and Representative Future New England Net Installed Capacity Requirements

for 2010 2018 and Potential SUIPIUS ICAR.........oci i ereer e e e e e e e eeannees 45
Table4-10 New Capacity Qualified fOr FCA #3.. .o e 46
Table4-11 Projected New England Operable Capacity Analysis for Sur@d@idto 2018,

AsSUMING50/50 108AS (MWWV)....ceeeiiiiiiie e eeeet e e rreet e e e e e e e e e e e e eeeestsnmneeeernres 48
Table4-12 Projected New England Operable Capacity Analysis for Sur@a@idto 2018,

AssuMINgG 90/10 LOAdS (IMWV)......coiiiiieiiiiee et e et e e s e e e e e e e e aneneaaeaees 49
Table4-13 Summary of Queue Projects as of March 15, 2009...........cccooiiieern e eee e 51
Table5-1 Representative Future OperatiRgserve Requiremerits Major New England

IMPOIt AFEAS (IMWV)... ittt e e e e ettt e e st e e e e b e e e e e e nneees 55
Table5-2 DRR Pilot Summary Statistics, October 2006 through September.2008................ccceeeennee 58
Table5-3 Comparison of the Starting Reliabiliof DRR Pilot Program Resources

With NERC SMallGasTUIDINES (Y0).....ciueeieiiieiiiiiiee ettt 58
Table 61 New Engl andés Gener at i onmp@radpvihcthe Nationiidex by Fuel

(0= T F= Yot 1 1Y D () PP RPPPPPPPPRP 61
Table 71 New England Statesdé Legi s.l.at.ed..Go.al.s..f.ar7Z3GHG R
Table 72 RGGI State Annual Allowance Allocatiofigr 2009 t0 2014.........coviiiiiiiiiieiiiiieeieeeee e, 74
Table7-3 RGGI Allowance Auctions through the Second Quarter of 2009..............ceeeeviieeniciiieviienee 45
Table7-4 Summary of Technologies Designated in Renewable Portfolio Standa¥ésviengland............ 80

2009 Regional SysteRian Vi ISO New England Inc.



Table7-5 Annual Percentages of Electric Energy Consumption of Affected-Samding Entities
for the Statesd RPRS..Cl.as.s.es.....2.0.009..1.0..2.0.28

Table7-6 Estimated New England RPS and Related Targets for Renewables and Energy Efficiency

(GWHN BN 90).... ettt et e et e e s e bbb et eeer e e e e e e nbbr e e e e e e ne e e e 86
Table 77 New England RPS and Related Targets for Renewables and Energy Efficiency,

L)V G- =T [ VA () IR TP P PP PPPPPPPP PO 87
Table 78 Projected New Engl and RPS2008®Wh).A.Newo..Ren88wabl e
Table7-9 Estimated Energy from New England Renewable Energy Projects

in thelSO Queueasof March15,2009.........uu i 90
Table7-10 Summary of All Projects and Wind Projects in ISO Queue as of March 15,.2009................. 91
Table9-1 Assumed Transmission Interfaces Limits (MVY).......ccccccuuiiiiiiiiemensiieiiineiessneeee e e e eessseennnnnes 112
Table9-2 Overview of Resource Additions for the Cost and Emission Simulations (MW).................. 114
Table9-3 Incremental Increases in Transmission Ifstee Limits Tested with 4,800 MW

of Resource Additions (3,600 MW North of the Orringt8outh Interface) (MW)................... 115
Table9-4 Summaryof Metrics for SCeNario GrOUPINGS ... .ccceiiiiiiiiee e iieeeiiie ettt reee s e e 117
Table9-5 Effect of Additional Resources on Energy Market REVENUES.............ccuvvveiieeneeeniiiiieeeennis 124
Table10-1 2008 Ssummary of Significant Sece@bntingency and Voltag€ontrol Payments.................. 146

2009 Regional SysteRian vii ISO New England Inc.






Section 1
Executive Summary

ISO New England Inc. (ISO) is the rfair-profit corporation responsible for the reliable operation of

New Englandébés bulk powersgenemationalhed &admingims t
wholesale electricity markets and manages the comprehensive planning of the regional bulk power

system. The planning process is open and transpareim\ated advisory input from regional

stakeholders, particullg members of the Planning Advisory Committee (PAC). The PAC is a

stakeholder forum open to all parties interested in regional system planning activities in New

England. Among their other duties, members review and comment Betfenal System Plan

(RSP scope of work, assumptions, and draft results.

Theelectric powemplanning process New Englandissessethe amount of resources the overall

system and individual areas of the system nexitypes of resources that can satisfy these needs

and any critical time constraints for addressing thEms process hekpensure system reliability,

facilitate the efficient operation of the markets, and improve the economic performance of the system
Stakeholdersesponsibldor develofing needed reagrces commit to projects based on information
developed during the ISO system planning process, as well as incentives fraurtitstered

markets and other factors. When stakeholder resptmsearket incentives do not meet system

needs, the ISO planrgrprocess identifies regulated transmission solutions, although the ISO does
not have the authority to buithd ownneeded resources or transmission.

Each yearthe ISO prepares a comprehensiveyg@@r Regional System Plan that reports on the

results oflISO system planning processEschplanincludes forecasts of future loads (i.e., the

demand for electricity measured in megawatts)adudiessshow ths demand may be satisfied by

adding supply resourcegemandesourcesincluding demand response akrgy efficiencyand

new or upgraded transmission facilitteSachy e aplafissmmarizedNew Englanewide needsas

well asthe needs in specific areamnd includes solutions and processes reqtiredsure the reliabl

and economic performance ¢t New England powesystem TheRSPsameet the criteria and
requirements established by the North American Electric Reliability Corporation (NERC), the Federal
Energy Regul atory CommiTsasasmigsion, M&KetR @ijd Servicesdaritf h e | S (
which states the ISO must proactively assess the future state of the. ¥y&epians also include
information that serves as input for improving the design of the regional power markets and analysis
of the economic performance of the New England sydtreaddition, the RSPs summarize the

1 PAC materials (2002009) are available online &ittp://www.isc
ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html

2|n generalsupplyresourcesare generatg units that use nuclear energy, fossil fuels (suaraasralgas, oil, or coal), or
renewable fuels (such as water, wind, or the sun) to produce elecbiemandresourcesare measures that reduce

consumer demand for electricity from the bulk poesstem, such as using enesgfiicient appliances and lighting,

advanced cooling and heating technologies, electronic devices to cycle air conditioners on and off, and equipment to shift
load to offpeak hours of demand. They also include uslistributedgeneration(DG) (i.e.,electricity generated on site).
Demand respondga wholesale electricity markets occurs when market participants reduce their consumption of electric
energy from the network iexchange for compensation basedarketprices.

3 (1) Information on NERC requirements is available onlinktet://www.nerc.con{Princeton, NJNERC, 2008)(2) The
ISO operates under several FERC tariffs, includind$ia& New Englandransmission, Markets, and SenscEariff
(2009),0f which Section llis theOpen Access Transmission Ta¢EfATT) and Section IV is th8elfFunding Tariff These
documents are available onlinehdttp://www.isane.com/reglatory/tariff/index.htmlandhttp://www.isc
ne.com/regulatory/tariff/sect_2/index.html
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coordinati on -andlongterm planSvdth rseighbdringrsystems and iderttily
initiatives and other actions the 1SO, state offiiatgionapolicymakers, transmission owners
(TOs), and other markeapticipants and stakeholders can take to meet the needs of the system.

The results and conclusionstbE RSPs are subject to many uncertaintiestaghly variable
assumptions. Some factors subject to chamges follows:

¢ Demand forecasts, which atependent on the economy, new federal appliance efficiency
standards, and other considerations

¢ Resource availability, which is dependent on physical and economic parameters that affect
the performance, development, and retirement of resources

e Timing of planned systenmprovements, whiclkan besubject to siting and construction
delays

¢ Fuel price forecasts, which change with world markets

e Market rulesand governmentadolicies which change the developmesitmarket resources
andthetransmission system

The many factors that change system needs influence the timing of required regulated transmission
solutions, as specified by the ISBor example, the development of generation and demand resources
may delay the need for transmission developmiResourceatirementsalsomaydelay oradvance

the need for transmission projects. While each RSP is a snapshot in time, the planning process is
continuous, and the results are revisited as needed based on the latest available information.

T he 12800 Regionabystem PlaiRSP09)builds on the comprehensive work completeddn

2008 Regional System PIGRSP®), reaffirming applicable resultandproviding updates as needéd

The results of the recent | oad, r esukelectie, and ¢t
power system needs and solutions are presented for4yeat @lanning period through 2018. These
analysesccount for uncertainties in assumptions abastbriodassociated witikhanging demand,

fuel prices, technologies, market rulesyieonmental requirements, and other relevant variables.

report describes thmajor factors influencing the development of the electric power system for these

future years and how the region can provide a reliable and economic electric power system in

compliance withstate and federaégulationsand guidelines

1.1 Major Progress, Findings, and Observations

Based on the results of past R3IAd othereports seven major 34kilovolt (kV) transmission

projects have been completed in four states, one additional project has completed its siting process,

and five others either are going through siting or are expectemjito thesiting processdy the end of

2009. These projects reinforcethey st embés cri ti cal |l oad pockets, su
(SWCT)and Boston, and areas that have experienced significant load growth, such as Northwest
Vermont(NWVT), southern Maine, and the New Hampshire seacoast area. Projects placed in service
include Phases 1 and 2 of the Southwest Connecticut Reliability Project, Phases 1 and 2 of the Boston
345kV Transmission Reliability Project, a portiontbe LowerSoutheast MassachusetBE(MA)

42008 RegionaBystem PlaiOctober16, 2008); available online at
http://isone.com/trans/rsp/2007/rsp07_final_101907_public_versiomplf contacting ISO Customer Service
at4135404220.
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Upgradesand the NWVT Reliability Project. The Northeast Rbllity Interconnection (NRI)

Project, a new interconnection®w Brunswickthati ncr eases the regionb6s abi
from Canadalso has been placed in serviddditionally, the replacement of an underwater

transmission cable between Conimdtand Long Island was completed recently to preserve the

integrity of thisinterregionatie line. From2002through 20090ver 300 projectsill have been put

into service, totalingnorethan$4.0 billionof new infrastructure investment

All theseprojects support the reliable operation of the power system for the short and long term. They
al so wi |l enhance the regionbés ability to suppor
reliably moving power from various internal and external sources t he r egi onds | oad

Beyondtransmission development, the region has responded to the need for electric energy and

capacity resources. Almos2, 500 megawattsNIW) of new generating projects have been

interconnected with the system sincethetr publ i cat i on riterconreacionl SO6s Ge
Queue in November 1997. OveO00 MW of demand response &&0DMW of other types of

demand resourcesirrently are part of the regional power syst@éie New England arkets

continue teevolve ancenmurage the development iasources where and when they are needed.

RSPO09 discusses several major results based on the load forecasts; market outcomes; economic
studies; and other programs, projects, and initiatiékaticipated load growth shown in RSP39

lower than in RSPO08, in large péecause ofhe recent economic downtuffhe Forward Capacity
Market (FCM), the locational Forward Reserve Market (FRM), and varioussgtatssored initiatives
have resulted in the development of generation and deneapurces to meet the needs of the New
England regionTransmission projects recently placed in service and plamogectswill improve

the reliability of the system, support market efficiency, and reduce congestion costs and ather out
marketchargeg Certain previously planned transmission projecesunder 1SO review

The regim will continue to depend on natural gas for over 40% of its electric endoyyever

natural gas industmneasure$o improve the reliabilityand diversityof the naturalgasfuel supply
andtransportatiorhave mitigated electric power system reliability conceResource availability

also has improved as a result of dfiel capabilityadded by some generating unis well as
improved operating procedures, anbed communications between electric power and natural gas
systenmoperatorsandmarketincentives to generators to perform reliably whiggy are mostheeded.

Environmental regulations, such as the Regional Greenhouse Gas Initiative (RGGI) and Renewable
Portfolio Standards (RPSs), are encouraging the development of clean renewable resources in the
region. With the anticipated regional growth in wind plants and demand resources as a result of the
FCM, the ISO is preparing to integrate thesefarmima d © ¢ e T himodHe sygténdhese
technologies represetite next stage in the evolution of the power systeimprove thedata

acquisition, analysis, control, and efficiency of the elegtowergrid. A requesimade bythe New

England governors fa study of increased renewable resources in the region and possible new

5 Based on the July 2008SPProject List(i.e., Transmission Projects Listigthis total includes seven projects in 2002,
26 projects in 2003, 3projects in 2004, 51 projects in 2005, 55 projects in 2006, 36 projects in 2007, and 64 projects in
2008. An additional 3®rojects are expected to bes@rvice in 2009 and an additional 36 projects in 2010.

The 1 SO has approved fAplannedd transmission projects to me
transmission are insufficient. TRgansmissiorProject Listingincludes thesé pl anned o0 proj ects, as wel |l
projects and projects under construction, all of which total approximately $5 billionegwsates without transmission

cost allocation approval, however, are subject to wide ranges of accuracy and change@spogress. Sekection10.3

and http://isene.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html.
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imports from Canada will further inform government officiadstlaeyestablish policies thaffect the
future planning and development of the system.

The major findings of RSEandthe sections of the report that contain more details about them are
as follows:

Energy and Load Growthd The RSP09 forecasts of annual and peak use of electric energy are
lower than those for RSP08. This mainly is due to the recent economic downturn, the inclusion of the
federalenergyefficiency standards for appliances and commercial equipraedtto a leser degree,
changes in the | S0O6s forecasting models of annue
reflect the growth of the summer cooling load and a lower rate of growth of the winter heating load.
The 50/50 summer peak forecast is 27,875 MW2009 29,020 MW for 2012and 30,960 MW for

2018. These values are lower than the RSPO08 forecast by 605 MW foi8R0AAW for 2012 and

555 MW for 2017The 10year energy growth rate is 0.9% per year, while thgell summer peak

load growth rates 1.2% per year. The d@ar winter peak load growth rate is 0.4% per year. The

lower RSPO09 load forecast affects the need for new resources and may delay the timing of some
transmission projects. (Section 3)

Capacity Needs and Resourcés The Forward Capatyi Marketis expected to provide the capacity
needed to meet resource adequacy requiremems€er Installed Capacity Requirement (ICR) is
expected to grow fror82,137 MWin 2010 to a representative value of 34,454 MW by 2G14|
37,283 MWof resoures that cleared theecond~orwardCapacityAuction (FCA #2)arein
commercial operationy 2011, New England will have adequate resources througB,z&suming
no generation or demamedsourcesetire or permanentlgelist’ In addition 6,652 MWof resources
havequalified to participate in the third FCA (FCA #8y the apacitycommitmentperiod
beginning June, 2012 Additional resources in needed locations near load ceatsosrebeing
planned. Atotal of 1,169MW of the new resourcesahcleared FCA 2and over 4,100 MVdf
generation resources in the 1ISO Generhiterconnection Queug@s of March 20093re proposed
for the Greater Connecticut RSP subar&aaddition,over 2,900 MW oflemandesourcesrebeing
planned based on the results of FCA #2, and 555 MWéwidemand resources have qualiffed
FCA#3. (Sectiord)

Operating Reserved Resources participating in thecational Forward Reserve Market are helping

to satisfy theoperatingreserve requiremesibf major import areas in New England to cover

contingenciesRSP develops the representative needs of these major import areas as ranges to

account for future uncertaintieboutthe availability of resources, load variations due to weather, and

other fators.Representative needs for Southwest Connecticut are 0 to 180 MW for 2009 to 2013.

Over the same peripthe needs foGreater Connecticatre1,100 to 1,250 MW, and 0 tt/y5MW

forBoston Exi sti fagtsstaadt aeand 0 s pi nwilliikelgbe usedasneetyv e c ap

" Existing capacity resources are required to participate in the FCA and are automatically enteredap@cityeauction.
However, these resources may indicate a desire to be removed from the FCA by subihiistdalbefore the existing
capacity qualification deadline

8 (1) A capacity commitment periddlso referred to as@apability yea) runsfrom June 1 through May 310f the following
year. (2) ISO New England Inmformational Filing for Qualification in the Forward Capacity Mark@ocket No. ER09
___-000) (July 7, 2009http://www.isone.com/regulatory/ferc/filings/2009/jul/erQ9 -000_0707-
09_info_filing_third_fca.pdf
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the operatingeserve requirements for the major import afeEise addition of economic generation
within the major import areas would decrease the need for operating reserves located within these
areasA DemandResponse Repges Pilot program that allows demand resources to provide
operating reserves will provide additional informationtl@performancef demand resources

(Section 5)

Fuel Diversityd New England willikely remain heavily dependent on natural gas jsraary fuel

for generating electric energy for the foreseeable futnr2008, natural gas plants represented 38%
of the regiois capacity and provided about 41% of the syéteam e | energyr Jontisuéd
enhancement of thegional and interregionabturalgas infrastructure will help expand and
diversify natural gasources taneetNe w Engl and és i nmatural gas o prgducd e mand f
electric power? Also, operational risks have been redutedugh the implementation of operating
procedures ahincreased generator availability provided by market rule performance incentives.
Convertinggasburning generators to duilel capability increases their fuel flexibility and reduces
the probability of generation interruptions when the natural gas\sigipiterrupted. While
approximatel\80% of the generators that burn natural gas as their primarphaveldduatfuel

capability, additional duafuel capability is desirablédditional intraday gas nomination and
confirmation cycles would improve theiebility of thefuel supplyservingelectric generating units.
This change ithenomination cyclesisowould increase the flexibility of naturgksfired

generators to vary their outpmtreal time which isnecessary to facilitate the addition of iadte-
output (i.e., intermittentlesources, such as wind generatiofSection 6)

Environmental Requirementsd Recent changes to environmental regulations includ€ldem Air
Interstate RuléCAIR); the Regional Greenhouse Gas Initiative (RGGI); andCtkan Water Act
(CWA) Section 316b (dealing wittooling watelintake requirementsffter some legal challenges,
CAIR has been reinstated and sets nitrogen oxidgE@issions limits durinthe ozone ()

season for the southern New England states. RGGI went into effect in 2009 for New England and
four additional Northeastern stat@se four carbon dioxide (C§) allowance auctionsonducted by
RGGI have clearedt $3.07tonto $3.51/ton peallowanceandhaveyielded #11million for the

New England states, most of which will be used for eneffigiencyprograms. The U.S. Congress
is deliberating billfor national cagandtrade programs to cap greenhouse gasesse billould
change oeliminate the RGGI progransection 316b of the CWA requires a significant reduction of
the impacts of impingement and entrainment of aquatic orgacsnsed by the cooling water intake
processes axisting power plantsA Supreme Court decision clagfi that a benefit/cost ratio may
be used to justify the choice for best available technology (B&Tgduce these environmental
impacts (Section 7)

Renewable Portfolio Standardsand Related Policied Environmental regulatiorsnd policiesare
stimulatingthe need for developing renewable resources and energy efficiency. The state targets for

° Faststartresources are offne, nonsynchronized resources (ir@nspinning that can be electrically synchronized to the
system and quickly reach rated capability. Synchroniied, spinning reserves are eline reserves that can increase
output.

9 Improvements include a neiguefied natural gad(NG)t e r mi n a | in St. Johnods, New Brunsw
Project and Neptune LNG terminals, both offshore of Gloucester, MA, increased sources of naftoal ghale such as

the Marcellus Shale discoveriesid developments in Atlantic Canada (D@gmuke)and several improvements to natural

gas pipelines and storage facilities.

1 Currently, the North American Energy Standards Board (NAESB) requires natural gas transmission companies to make
offers in a minimum of four natural gas nomination and confirmation cycles overdatywerio®d two offers day ahead
and two offers intradafi.e., dayahead timely, daghead evening, intday #1, and intday #2).
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the prgortionof electric energglemando bemetby renewable resources and energy efficiency will
increase t@pproximatel\23.5% ofNe w E n g | aprojgdied electacteretgy ubg 2016andto
30.1% by 20200f this 30.1%, 11.1% will be energpfficiency programs, and the remaining 20%
will be Renewable Portfolio Standards and related polidiesrenewable resources in the ISO
GeneratoInterconnetion Queuerenewablaesources fromadjacenbalancing authoritareasnew

renewabl e resources in New EngHemetdenotpyepfecnst

renewable fuels in existing generators, and the use ofegtdblished Altarative Compliance
Payments (ACPs) are al/l possible solutions for

The4,300MW of renewable resources in the ISO Generhitterconnection Queue as of March 15,
2009, would besufficientto meet the current incremmhdemandor the new renewable resource

classes througR020 if all were built and operating by th€mypically, however the attrition of

projects in the queue has besgnificant sinceghe queuavas initiatedn 1997. If only 40% of the
renewablesnergy projects in the queue were built, the electric energy from these projects would meet
the projected demand for new renewable sources of energy in New England through 2014. Load
serving entities (LSEs) may firtHatthe ACPrates establishdoly the satesaremore economical
thanpaying forthe renewable resources to meet the targets. (Section 7)

Integration of New Technologie® RSP09 summarizes several current actions to successfully

integrate windesourcesdemaneresourcespplications andsmart gid technologies. The ISO is

conducting a major study of egratng wind resourcesnto the New England system. This study is
analyzing technical details of various planning, operating, and market aspects of wind integration. It
will simulate casethat aldwind resourcesip to 2,000 MW (i.,e.,2 0% of t he 3$andt emb s
will include the conceptual development of a transmission system that can integrate large amounts of
wind generation resourcebhe study will developvind forecasting models for futel ISO usexnd is
scheduled tie completed in 2010. (Section 8)

The operational and market integratiordefnand resources associated wik growng dependence
ontheseresources to almost 3,080/ by 2011requiresplanning Accordingly, several taslare
being undertakenncludingmodifications to control room applications and ISO operating
procedures, the creation of dematekignate@ntities(DDES)for aggregahg the operation of
demand resources, and the implementation of new communicatiorstrinftare’> (Section8)

In addition to integrating renewable and demand resoutee$$QOis actively conducting several

other projects to develop a smart grid, which has gained considerable attention in 2008 and 2009.

While several smart grid technoleg have been appliediccessfullyto the transmission system,

additional research and development efforts are necessary to develop technical standards and business
practices for fullyrealizing the potential a§mart grid technologie® improve the overd efficiency

of the electric power gritf Developing industry standards for smart grid technologies is a major area

of focus at the national levémplementing timeof-use rate structures anacsessfully deploying

fismart met e rmayallowansemerts and LSEs/tontrol demandUsingexisting and

2The 4,300 MW includes all wind projects in New England, including the prdjethe Maine Public Service (MPS)
system.

13The I1SO intends to work with stakeholders to crelsimand-designated entitiesimilar to generatedesignated entities,
which will be aggregators @ctive demandesources responsible for receiving and acting on dispatch instructions from the
ISO.DDEs will bethe only entilesto which the 1ISO will communi&tedemandresourcealispatch instructions.

14 several technologies that have been integrated indlexible aternatingcurrent tansmissiorsystems(FACTS), high-
voltagedirect-current(HVDC) facilities, andphasomrmeasurementnits (PMUS).
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advanced storage technologies, including ffuglectric vehicles (PEVSs), flywheels, and batteries,
has the potential to support the successful integration of renewable energy resources. (Section 8)

Economic Planning Studied In accordance with Attachment K of the 18pen Access

Transmission TariffOATT) and stakeholder requeseseivedn 2008 the ISOcompletedeconomic
analyses of several expansion scendridhiesestudies of systerperformane over the next 10 years

show that production costsSE electric energy expenses, and emissions vary with the addition of
variousamountsandtypesof low-emitting generation resourcasvarious locationsSomeexpansion
scenarios postulated the addition of natural gas comtuiyeld NGCCO) resources in Connecticut

and Boston. Others examined various combinations of renewable resources in northern New England
(along with imports from Canada) and in SENMAdRhode IslandRI). The results of the production

cost studies show the following: (Section 9)

¢ Natural gas willikely remain the dominant fuel for setting margie#dctricenergy prices.

¢ New England C@and NQ, emissions decrease as more-@mission or zer@mission
resources are added.

¢ In the absence of transmission improvemeniggasing thinjection of electrieenergy from
additional wind or other resourcisthe north such as adding 1,200 MW of wind energy
north of the OrringtonSouth interfacén Maineg, will increase the amount of congestion
along the northsouth corridor fromNew Brunswickio Massachusetts

¢ Increasing both the Orringto8outh and SurowiéS&outh interfaces by 1,800 MW and
increasing the NoritSouth and MairieNew Hampshire interfaces by 1,2MW would
relieve congestion attributable to 3,600 MW of lenergycost resources injected into
Orrington and an additional 1,20AW of low-energycost resources injected into New
Hampshire.

e The results of production cost studies of resogpqeansion saarios near load centers show
no significanttransmission congestion on the system for 2009 and through 2018. This is
attributable to planned system improvements identified in previous RSPs thatllakdtow
for the integration of future system resow.cgome of the RSP09 economic studies showed
congestion for some scenarios of resource expansiortsthern New England areesmote
from load centers.

Transmission Systenmd Transmissiomplanningstudies are necessdanymeetNERC, theNortheast
PowerCoordinating CounciiNPCC), and ISO standards and criteria emeltablish a plan to
address the future reliabiliteedsof the regionThese studies have identifiadedsand justified
transmission improvements throughthut region andthey havemetall requiredplanning criteriaas
evidenced by the I1SO successfully passing the April 2009 NERC/NPCC audit of reliability
standards® These studies, done collaboratively with transmission ownersthadstakeholders,
havedeterminedhe need fomajornewtransmission improvements in various parts of the system

All transmission projects are developed to serve the entire regjiably and are fullycoordinated
with other regions. These transmission upgradesiesigned tmaintaintransmission system

151SO New Engand Open Access Transmission Tariff Secti on |1, Attachment K, AfRegi onal
(December 7, 2007http://www.isene.com/regulatory/tariff/sect_2/oattl209_sect_ii.pdf

6 The NERCNPCC audit reporCompliance Audit Report Publigersion: ISO New England Inc. April 20 to April 24,
2009(May 7, 2009) is available online lattp://www.npcc.org/compliance2/AuditSpot.aspx.
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reliability andshould alsomprove the economic performance of the system. Over the next five to
l0years, all these projects will enhance the reg
power market by reliably movilmpmower fr om various internal and ex
load centerg(Sectionl10)

The Maine Power ReliabilitiProgram whichis going through the stating proceedingestablishes

a secon®45kV line in the north from Orrington to Surowidtalso adds a 345 kV path across the
Surowied South interfaceWhile these new pathsill provide basic infrastructurgecessaryo

increase transfer capability out of Maine, they also will increase the ability to move power into Maine
from New Hampshirand improve the ability of the transmission system within Maine to move

power into the load pockets as necessary. (Section 10)

The New England East West Solution (NEEWS) gs@upof projects that had been identified to
improve system reliability. RSPGhows that projects in the Springfield and Rhode Island areas
shouldproceed as planne@®ther parts of the NEEWS project are under review by the ISO, Northeast
Utilities, and National GridThe review is considering tHeSP09 load forecastystem operating
constraintsandresources acquireahd delistedhrough the=orward Capacity AuctiongSection 10)

At various times, generating unitsruamo Neiwt EEatgil am
maintain area reliability. Transasion improvements placed in service have reduced costs associated

with Reliability Agreements andcesondcontingency and voltageontrol paymentsidditional

transmission plans have been developed to further reduce the depadesrtaingenerating uits

needed for reliabilityandthe exposure to special lcatdeddingcontingencyprocedures. fie Lower

SEMA projectis one examplé whichtransmission improvements already have redoctaf-

merit operating expenses and have improved system reliahilityer improvements Lower

SEMA will significantlyreducethe need to commit generation for secaondtingency protection.

TheRSP Project Listalso known as th&ransmission Project Listings a summary of transmission
projectsunderconsideration and requireshder Attachment Kf the OATT to meet regional system
needslt alsoincludes information on project status and cost estimfafése list is updated at least
three times per year, although the I&Qularly discussesystem neeslandthe justification for
transmission improvements with the PAC and the Riilipa Committee, which provide guidance and
comment on study scopes, assumptions rasualts.Studies of tansmission needsd solutios
studiesprovide detailed informatioto stakeholders interested in developing alternatives to
transmission project¢Section 10)

Interregional Planningd | SO New Engl andés planning activities
six New Englandtates as well as with neighboring systemsraidnally with the U.S. Department

of Energy (DOE), the Federal Energy Regulatory Commission, and NERC. The ISO has achieved full
compliance with all requireNERC and NPC@lanning standards and criteria. The Northeastern

ISO/RTO (Independent SysteBperator/Regional Transmissiomganization PlanningProtocol has

further improved interregional planning among neighboring areas. Sharing resources with other

systems, particularly to meet environmental emission requirements, will likely become irglyeasin

necessary. ldentifying the potential impacts that proposed generating units and transmission projects

could have on neighboring systems is beneficial to support systemwide reliability and economic

" The current update of thigansmissiorProject Listingis availableat http://www.isc
ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/indexTtentescriptions of transmission projects in
RSP09 are based on the July 2009 update.
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performance. The ISO has coordinated system plansangrbactively initiated plannirgjudies
with otherregions.

Regional plannin@uthorities within thézastern Interconnectidravedeveloped and coordinated
transmission expansion plafhe Eastern Interconnection Planning Collaborative (EIPC) has been
proposedo address national and international planning issaexjordinate plangndto conduct
studies for the entirBasterninterconnection with input from stakeholders, including federal, state,
and Canadian provincial officials. TE#PC proposaincludes studies of various transmission
alternatives thawill account fornational, regional, and state energy, economic, and environmental
objectives. Agart of its functions, the EIPC could provide technical support to RidE-area
technical plannig studies(Section 11)

Regional State,and Federal Initiativesd ThelSO has implemented FERC Order 83@nning

process enhancemeraisd has beguRSP0%conomic studies with stakeholdéss meetingthe
requirements of Attachment &f the OATT. Thestudies include 1SO technical support to New
Englandgovernorsas they develop Regional Blueprint for Renewable Resourdédsese studiealso
includeinterregional production cost analysis conducted jointly with the New York ISO (NYISO) and
PJM Inteconnection? (Section 11)

Several regional and state initiativesve been completed thatprove the coordination of regional
studies and enhance resource adequacy and system plam@rfgCMshouldcontinue to encourage

the development of resourcesmeet the regional installed capacity requiremBatause Forward
Capacity Auctions are held more than three years in advance of the delivery period, future resources
will be known in advance, which will facilitate the planning prodesshe entire systa. Procedures

have been implemented better coordinate Generataterconnection Queue and FCM resource
analysesAnotherinitiative has resulted in improved timeliness and quality of cost estimates for
transmission projects. (Section 11)

Active involvement and participation by all stakeholders, including public officials, state agencies,

market participants, and other PAC members, are key elements of an open, transparent, and

successful planning process. The ISO coordinates its planfiantgefith the New England States

Committee orklectricity (NESCOE), a regional state committee that serves as a forum for

representatives from the states to participate in the 1ISO's stakeholder processes. The ISO has

continued to work with other represatives of the New England states, primarily through the PAC

but also through designated representative organizations, such as the New England Conference of

Public Utilities Commissione@fNECPUC)t he New Engl and Goverandr s6é Con
the Consumer Liaison Group(Section 11)

1.2 Actions and Recommendations

The region will need to ensutiee implementation ddll the nededimprovements identified in

RSPO09 for providing a reliable and economic electric power system in New England over the next
10yeas. Required actions will cludethe development of appropriate market incentives and
proactive decision making and cooperation among ISO New England, other ISOs and RTOs, state
officials, regional and environmental policymakers, transmission ownerstlagdmarket

participants and stakeholders

18PV Interconnection is the RO for all or parts of Delaware, lllinois, Indiana, Kentucky, Maryland, Michigan, New
Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and the District of Columbia
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Based on RSPO09, the ISO recommethésfollowing actions for itself, policymakers, and
stakeholders

e Complete Identified Transmission Project® Continue monitoring projected system
conditions andheeds. pdatethe TransmissiorProject Listingas improvements are
identified and projects are completed or eliminated from the listing.

3 Ensurethetimely mpl e ment at i wansmsdionnfpnoveraentgasideritified
in the Transmission Project Listingvhichwill improve the New England transmission
infrastructure and maintain power system reliabiir the next 10 yearis accordance
with federal and regional standards.

3 Improve project managemetust estimatgosttransparencyandcostcontrols Ensure
the provision otimely and accurate transmission project cost estimates throughout the
development of transmission projects.

e Increase Coordination and Joint Planning with Neighboring Systen® Improve the
coordination of planning efforts with other balamgauthorityareas Conduct joint planning
studiesand explore the ability to import power from and export powerda#stern
Canadian provinces and New York. Participate in national and regional planning activities,
including those of DOE, the Eastdnterconnection Planning Collaboratithe Joint
ISO/RTO Planning Committee (JIPC), NPCC, and NERC.

e Obtain Needed Resource Development through Markeds Monitor the performance of the
Forward Capacity Market, as summarized inltiternal Market MonitorindJnit Review of
the Forward Capacity Marketustion Results and Design Elemerdaad the locational
Forward Reserve Market, and examine the markets for improve?ﬁents.

¢ Plan for and Operate Demand Resources Facilitate the further integration of demand
resources, accounting for theiotential activation times, duration, and frequency of use.
Enhance théSO0 ability to audit demandesource performance anddispatchiarge
amounts oflemand resources religtand efficiently

¢ Integrate Variable-Output System Resourceas Identify and address issues concerning the
integration of large amounts variableoutput resourcegspecially wind. Through the open
stakeholder process, identify and implement strategra®fiably planning and operating
these resources. Review and adapt the market design to address operating and planning issues
created by the addition of variabdeitput resources. Research and implement techniques to
improve the forecasting of variabdeitput resources.

e AddressFuel Diversity and Availability Issue® Continue working with regional gas
pipeline and local distribution companies (LDCs), such adltreheast Gadssociation
(NGA) member companidas improve thecoordinaion of electric poweand gas system
operations and planning activities. Analyze hmarket mechanisms and environmental
regulations affect the diversity tie fuels used to generate electricity in New England. Assist
stakeholders with thdevelopment of reliable and diveragergy technologies, such as
renewable sources of energy, distributed generagimartgrid technologies, anidhports
from eastern Canada and New York

19 |Internal Market Monitoring Unit Review of the Forward Capacity Markattion Results and Design Elements
(June 5, 2009http:/mwww.isane.com/regulatory/ferc/filings/2009/jun/erd282000_0605-
09_market_monitor_report_for_fcm.pdf
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¢ Monitor Regional Environmental Goal$ Monitor the developmerdf zerc or low-
emitting resources, such as renevcompate@ r esour
with national, regional, and state environmental and renewable resargets for these
resourcesAdvise regulatory agencies of the potential impacwsneironmental air and water
regulations on electric power system reliabilRgespond as appropriate to federal and state
policies to integrate renewable resourdesre r egi onds st akehhel der s, i
New England Power PodNEPOOL) participants, and state environmental agencies, should
collaborateon theplanningneededo meet these requirements.

e Support Research and Development Work with stakeholders to support research and
development activities and the establishment of industry stasmftarthtegrating smart grid
technologies. Participate in demonstration projects that improve the reliable activation and
performance monitoring of demand resouraedthe interfacesor advanced metering.
Consider a variety of applications for smart gadhnologies, including energy storage,
energy shifting, and ancillary servicasich as frequency regulatidn.the near term,
conduct demonstration projects of smart grid technologies, such as @lagtric vehicles.
Develop a plan to implement smgrid technologies before they become more widespread.

e Improve Understanding of Energy-Efficiency Programsd Through the Regional Energy
Efficiency Initiative, gain a better understanding of the physical effects of thesptateored
energyefficiency progams and their potential for growthtackthe historical planned
penetration of demand resouregsinstthe actual performae®f these resourceand
periodically review the load forecast model to identify improvements.

e Support Regional State,and Federal Policy Initiatived As needed, work with the PAC,
NEPOOL, NECPUCNESCOE, theConsumer Liaison Groypand other interested parties to
support regional and federal policy initiatives. Participate in FERC regional confefénces.
Continue providingequired technical support to the New England states as they formulate
theRegional Blueprint for Renewable Resources

1.3 Summary

The publication of the009 Regional System Pland the projects shown in the curr@mansmission

Project Listihgme et t he requirements of the | SO6s FERC t
broad input from regional stakeholders, the RBBnsmission Project Listingieeds studies, and
solution studies identify detailed needs of New
improvements required for serving load reliably throughout New England for théggars. The

plan builds on the results of previous RSPs andrattgional activities. Needed system resources

have been identified and will be procured through the FCM and other marketgaidraission

projects have been developed to coordinate major power transfers across the system, improve service

to large andmall load pockets, and meet transfer requirements with neighboring balancing authority

®NEPOOL was formed by the regionés private and municipal u
utilities in the sixstate region and ensure a dependable supply of electricity. ,TNEROOL memberserve as ISO

stakeholders and market participants. More information on NEPOOL participants is available online at
http://www.isane.com/committees/nepool_part/indexnl (2009).

21 A FERCconference planned for fall 2009 will examine whether existing trms&n planning processes adequately
consider regional or interconnectiaride needs and solutions to ensure adequate and reliable supplies of electricity at just
and reasonable rates. FERC also will explore whether the existing transmission plannisgegrea#iciently meet such
emerging transmission challenges as the development of interregional transmission facilities, the integration of large
amounts of locatiotonstrained generatipand the interconnection of distributed energy resources
http://mww.ferc.gov/news/newseleases/2009/20e®05-21-09-E-1.asp
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areas. The ongoing stakeholder review process and the ISO modificatiofM tarthmission Project
Listing will continueto reflect projected changes in the system dedtify the transmission upgrades
satisfying system needs.
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Section 2
Introduction

ISO New EnglandISO) is the nofor-profit Regional Transmission Organization (RTO) for the six
New England state¥.The ISO has three main responsibilities:

e Reliable dayto-dayope at i on of Ne wowé gegdratian dndl Fandmisdiok
system

¢ Oversight and administration of the regionbs

¢ Management of a comprehensiegiional power system planning process

Approved by the Federal Energy Regulatory Commission (FERC) in 1997, the ISO became an RTO

in 2005. I n this rol e, the | SO has assumed br oac
transmission system and greater independence to manage tha réigictric power system and

competitive wholesale electricity markets. The 1ISO works closely with state officials, policymakers,
transmission owners, other participants in the marketplace, and other regional stakeholders to carry

out its functions andaordinates its planning efforts with neighboring regions.

The2009 Regional System PlgiRSP09)describes the annual Regional System Plan for the area

served by ISO New Englands withe ach year 6s Regi onal g stem Pl an
projected annal and peakiemand for electric energy over aydarperiod (2009 to 201&r

RSP09); identifies the amounts, locations, and types of resources that can satisfy system needs over

this period;andoutlineshow incentives associated with recenprovementgo the wholesale

electricity markets will assist in obtaining supply and demand resaiirEee. RSP process identifies

system needs and provides information to stakeholders who may develop market responses that meet
these system needs. The report idezttifhe need for, as well as the statuplafhnedregulated

transmission solutiorthat may be required wen participant responds insufficientfor providing

resources to meet system needs.

RSP0%alsoaddressehuiel diversity, environmental regulatoligsuesand the integrationf variable
output (i.e., intermittentlenewable resources and demand resodGfdd® results osystem studies
that quantified economic and environmental performaneiddus resource and transmission

% The ISO is not responsible for portions of northern and eastern Maied\drthern Maie Independent System
Administrator, Inc. is a nonprofit entity responsible for the administration of the northern Maine transmission system and
electric power markets in Aroostook and Washington countieshiasa peakload of approximately 130 M\see
http://www.nmisa.com

2 |n generaldemandesources are measures treatuce consumer demand for electridigm the power system, such as
theuse ofenergyefficient appliances and lighting, advanced cooling and heating technologies, electronic devices to cycle
air conditioners on and off, and equipment to shift load tgpe#k hours of deman@®ther measureacludetheuse of

electricity generatedn site (i.e.distributed generatiojor DG). Demand resourcesdsoincludeinstalled measures, such as
equipment, services, and stratedlest result in additional and verifiable reductiom&nduse demand on the electricity
network during specific pormance hoursSupplyresourcesare generating units thase nuclear energy, fossil fuels (such

as gas, oil, or coal), or renewable fuels (such as water, wind, or the sun) to produce electricity.

24 Renewablsources of energy are those thatreagirally replenished, such as solar, hydro, wind, selected biomass,
geothermal, ocean thermahd tidal sources of power. Landfill gas (LFG) (i.e., the gaséisaits fromdecompogion in
landfills andeither is collected, cleangand used for generation isrvented or flaredalso is regarded as a renewable
resource. Some states consider fuel cells to be renewable.
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expansiorscenarioslso are includedrhe planning worlof thelSOs and RTOs ithe Northeastind
in easterrCana@ and interregional planning asemmarizedAdditionally, RSP09 discusses studies
the ISO performed to support the New Englgadernorédevelopnent ofa strategic vision for the
future ofthe New England electric power system.

This section summarizes the requirements for t he
the planning procesas background, this section provides an overview of the poiker system and

wholesale market structure in New England and the RSP subareas used in system planninigj studies

al so summari zes the key features included in eac

2.1 RSP Requirements

The | SO6s dut i es a-approvedrgngnissioneMiarkdtisy and Serwvices TadC
part of which is th@©pen Access Transmissidariff (OATT).?®> Attachment K of the OATT
establishes the requirements for the regional system planning process for New England. Attachment
K specifies anong other thingshat the RSP musliscusghe assessment of the system neddke
pool transmission facilities (PEf; the results of such assessments, and the profeatesinission
systemimprovements® The RSP also must identify the projected ananal peak demands for
electric energy for a fivao 10year horizonthe needs for resources over this period, and how such
resources are expected to be providettlitionally, the RSP must includifficient information to
allow market participanténcluding merchant transmission projeetvelopersto assesseveral

factors to assist them in meeting identified system needs or to modify, offset, or defer proposed
regulated transmission upgrades. These factors inthedguantity, general locations, oggng
characteristicsandrequired availability criteria of incremental supply or demaiug resources

As required by the tariff, the | SO works cl osel
transparent process. In particular, membert®PAC advise the ISO on the scope of work

assumptionsand draft resultior the RSPand supporting studiewhichinclude needs assessments

and solution studie¥.Stakeholdersan use this detailed informatitmbetter identify specific

locations for esource developmeahdmerchant transmission as alternativesegulated

transmission.

Regional System Plans must comply with North American Electric Reliability Corporation (NERC)
and Northeast Power Coordinating Council (NPCC) criteriastanadardsis well as IS@lanning
and operating procedur&sThe RSPs also must conform to transmission owner criteria, rules,

25 FEERCElectric Tariff No.3, ISO New England Inc. Transmission, Markets, and Services {Raiff ||, Section 48)
(2007} http://lwww.isene.com/regulatory/tariff/index.html.

% Attachment K also requires the participating transmission owners to issue local system plans for nonpool transmission
facilities through a open stakeholder process.

27(1) Any st&eholder can designate a representativiae¢d®AC by providingvritten notice to the 1ISO. PAC materials
(2001 20M) are available online at http://www.igs@.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html.
(2) Theneeds assessmeiatsd solution studiethat have been presented to the PAC are posted on the ISO Web site.
Stakeholders also can obtain publically available network models of the transmission systemtil@BEGC 715 process
which requirestransmitting utilities that operate facilities rated at or above 10@oldtibmit information to FER@nnually
see http://www.ferc.gov/dodding/eforms/form715/overview.asp.

BANERC Reliability StErR6@W8dso (Princeton, NJ: N
http://www.nerc.com/~filez/standards/Reliability_Standards.n#RICC Regional Standargblew York: NPCC hc.,
2009); http://www.npcc.org/regStandards/Overview.ad®O New England Planning Procedur@909); http://www.isc
ne.com/rules_proceds/isone_plan/index.htgerating Procedure009); http://www.ise
ne.com/rules_proceds/operating/index.html.
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standards, guides, and policies consistent with NERC, NPCC, and I1SO criteria, standards, and
proceduresThese will continue to evolv@aticularly with the identification of issuesisedby the
large penetration of variableutput renewable resources, especially wind generation, and demand
resourcegrefer toSection8).

In developing the Regional System Plans, the ISO also is requicedridinate study efforts with
surrounding RTOs and balancing authority areas and analyze information and data presented in
neighboring plans.

Attachment K reflects the improvements to the regional system planning process aug@ptito
comply with tte nine planning principles required by FERC Order89anong heordeb s
requiranensis one that requird§SOs and RTOs toonduct an open and transparent transmission
planning process that incorporates market responses into the assessments of sgstem nee

2.2 Approach to Regional System Planning

The primarypurposeo f t h eegion&8gstesplanning processs to identify system

enhancements required to ensure the reliability and efficientye dystem. To assess how to

maintain the reliability of th&lew England bulk power system, while promoting the operation of
efficient wholesale electricity markets, the ISO and its stakeholders analyze the system and its
components as a whole. They account for the performance of these individual elements amg the m
varied and complex interactions that occur among the compaareaasfect the overall performance

of the system. During the planning process, the options for satisfyinigtinedneeds arassessed

to determine which would be effective, such as adding resources, reducing demand, upgrading the
transmission system, or using a combinatiomafket solutions and regulated transmissiolutions

The electric poweplanning process New Englandissesesthe amount of resources the overall

system and individual areas of the system need, the types of resources that can satisfy these needs,
and any critical time constraints for addressing them. This procesddelpsure system reliability,
facilitatethe efficient operation of the markets, and improve the economic performance of the system
Stakeholders responsilfiar developing needed resources commit to projects based on information
developed during the ISO system planning process, as well asyesdndbm ISGadministered

markets and othdactors. When stakeholder responses (i.e., resource alterriatirespoiseto

market incentives and merchant transmission) do not meet identified system needs, the ISO planning
process develops regulated transsion solutions, although the ISO does not have the authority to
build needed resources or transmi ssi RSFProjdhese
List (also known as th&ransmissiorProject Listing, which includes the status of triemission

A

devel opment over(seaSeptioddpP&ct ds | ifecycle

The timing ofprojects necessary to satisfy system needs is subject to dmsygemconditions

change For example, the development of generation and demand resources may delay the need for
transmission, but the retirement of generation resources may advance the need for transmission
projects The planning process identifies sufficieraddimes for the construction of transmission

2 preventing Undu®iscrimination and Preference in Transmission Service, Final RleCFR Parts 35 and 37,
OrderNo. 890 (Docket Nos. RMG%7-000 and RMO55-000), (Washington, DC: FERC, February 16, 2007),
http://www.ferc.gov/what:miew/commmeet/2007/021507H.pdf

30 Attachment K of the OATT specifies the requirements forRB& Project ListThe currentist is available onlinet
http://www.isane.com/committees/comm_wkgrps/prtcpnts_comm/pac/projects/index.html.
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solutions tcensure the region meets planning and operating requirements, including criteria,
standards, and procedures.

Regionalsystemplanningmust account for the uncertainty in assumptions made aboug¢xhe

10years stemming from changing demand, fuel prices, technologies, market rules, and environmental
requirements; other relevant events; and the physical conditions under which the system might be
operatingWhile eachRSP represents a snapshot inetithe planning process is continugcarsd the

results are revisited as needed based on the latest available information.

2.3 Overview of the New England Bulk Power System

Since 1971, NeEngl andd6s el ectric power grid syseemofbeen pl
its New England Power Pool (NEPOOL) memb®iBhe New Englandystem integrates resources

with the transmission systetm serve all regiondbad (i.e., the demand for electricity measured in
megawattsyegardless of state boundaries. Most eftlansmission lines are relatively short and

networked as a grid. Therefore, the electrical performance in one part of the system affects all areas of

the system.

As shown inFigure2-1, the New England regional electric power system seldedgillion people

living in a 68,000 squarmile area. Mor¢han 350 generatingnits, representing approximately
32,000megawatts (MW) of total generating capacity, produce electricity. Most of these facilities are
connected to approximateBy000miles of highvoltage transmissiolines. Thirteentie lines
interconnectNew England with the neighboring states and proviot&sew York and New

Brunswick and Québec, Canada. As of summer 2009, almost 2,000 MW of demand resources were
regi stered as {eaporise profraniS0O6s demand

.NEPOOL was formed by the regioné6s private and municipal u
utilities in the sixstate region and ensure a depetelabpply of electricity. TodgyNEPOOL members serve as ISO

stakeholders and market participants. More information on NEPOOL participants is available online at
http://www.isane.com/committees/nepool_part/indexnl (2009).

%2 |In exchange for compensatibased on wholesale electricity prices, customers in demespnse programs reduce load
quickly to enhance system reliability or in response to price sighadsalmost 2,000 MW in ISO demanelsource
programs does not include the demand response pubbiglother customdrased programs that are outside the ISO
markets or control (i.eqther demand resource®DR9. See Sectiod.2.4for more déails on demand resources.
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6.5 million households and
businesses; population tdillion

e Over 350 generators

e Over8,000 miles of highvoltage
transmission lines

e 13 interconnections to electricity
MAINE systems in New York and Canada

e More than 33,000 MW of total
supply (includes 1,90MW of
demaneresponse capacity)

VERMONT
Montpelier o All-time peak demand of
* * Augusta 28,130MW, set on August 2, 2006
e More than 400 participants in the
marketplace (those who generate,
NEW buy, sell, transport, and use
HAMPSHIRE wholesale electricity and implemen
Concord % demand resources)

e $12 billion annual total energy
market value (2008)

e More than $4.0 billion in
transmission investment froa902

MASSACHUSETTS  *Boston

Hartford % * Providence through 2009 to enhance system
reliability; approximately5 billion
CONNECTICUT ’
Psm% planned over the next y@ars

e Six major 345kilovolt projects
constructed in four states.

Figure2-1: Key facts about New Englandés bul k el ectri
electricity market, 2008.

Note: The total load on August 2, 2006, would have been 28,770 MW had it not been reduced by approximately

640 MW, which included a 490 MW demand reduction in response to ISO Operating Procedure No. 4, Action during a

Capacity Deficiency (OP 4); a 45 MW reduction of other interruptible OP 4 loads; and a 107 MW reduction of load as a

result of price-response programs, which are outside of OP 4 actions. More information on OP 4 is available online at
http://www.iso-ne.com/rules_proceds/operating/isone/op4/OP4_RTO_FIN.doc. Also see Section 4.

The ISG s -timd attuasummer peak demanehs28,130MW on August 2, 2008~rhich was due

to extreme temperatures and humidity regionwide. In accordance with ISO operating procedures,
demaneresponse programs were activated, whasteredthe peak by approximately 640W.
Withoutthese programs, the peak would have been appateiyi28,77MW. The 20B summer

peak wasnuch lower a6,111 MW, and the 2008/200&inter peak wa21,022MW. The alttime
actualwinter peak of 22,818 MVccurredn 2004.

2.4 Overview of the New England Wholesale Electricity Market Structure

The Regional System Plan provides informatiuet project developersan use fomaking

investments in system improvemeatsl participating in New England wholesale electricity markets.
The RSP also identifies technical issues that help the ISO anakiéhslders formulate updates to

the New England wholesale electricity mark@articipants can use thiformation to address the
defined system or market needs, such as through investments in demand projects, distributed
generation, other generation,merchant transmissioithey also can usaformation provided in
transmissiomeeds assessments @otlition studies to propose alternative solutions to the regulated
transmission solutions, for which they can be compensated through the 1ISO markets
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As shown inFigure2-1, in 2008, more thad00market participants completed approximately

$12billion of wholesaleslectricity transactions to genéabuy, sell, and transport wholesale

electricity. Otherproducts r aded i n New Engl anddés whol esal e mar
frequency and voltage, sufficient future capacigasonadnd realtime reserve capacity, and system
restoratiorcapabilityafter a blackout. Stakeholders also have the opportunity to hedge against the

costs associated with transmission congestion. The whokdsatecity marketsind market products

in New England are as follows:

e Day-Ahead Energy Marketd allows market partipants to securgricesfor electric energy
the day before the operating day and hedge against price fluctuations that can occur in real
time.

e RealTime Energy Marketd coordinaesthedispatch of generation and demand resources
to meet the instantaneous demand for electricity.

e Forward Capacity Market (FCM) & ensures t sufficiency ofinstalled capacity, which
includes demand resources, to meet the future demand for electrisiyndhiyng appropriate
price signals to attract new irstenent and maintain existing investment both where and
when needetf.

e Financial transmission rights (FTRsP allows participant$o hedge against the economic
impacts associated with transmission congestion and provides a financial instrument to
arbitrage diferences between expected and actualatead congestion

e Ancillary services

0 Regulation Marketd compensates resourddstthe ISO instructs toncreaseor
decrease output moment by moment to balance the variations in demand and system
frequencyto meetindustry standard®

o Forward Reserve Market (FRM)d compensategenerators for the availability of their
unloadedbperatingcapacity that can be converted into electric energy within 10 or 30
minutes when needed to meet system contingencies, such as uaexqeages’

0 Reaktime reserve pricingd compensatesn-line generatorghatoffer their electric
energyabove the marginal cofir the ncreased value of their energy wtibe system or
portions of the system are short of reserves. It also progiftient price signals to
generators when redispatch is needed to provide additional reserves to meet requirements.

0 Voltage suppord compensates resources for maintaining volamdrol capability
which allows system operators to maintain transmissidtages withinacceptable
limits.

BFormore information on New Engl and ®200%Anrial Bdrkets Repostct ri ci ty ma
(AMRO8) (June 16, 2009); ht#thvww.iso-ne.com/markets/mhktonmittpts/index.html.

34 nstalled capacitys the megawaitapability of a generating unit, dispatchable load, external resource or transaction, or
demand resource that qualifies as a participant in the |1SO
Additional information is available online http://www.isene.com/markets/othrmkts_data/fcm/index.html

35 Regulationis the capability of specially equipped generators to increase or decrease their generation output every four
seconds in response to signals they receive from the ISO to control slight changes on the system.

38 Unloadedoperating capacity is operatial capacity not generating electric energy hblte toconvertto generating
energy.A contingencys the sudden loss of a generation or transmission resoufitst éontingencyN-1) is when the first
power element (facility) of a system is lost, which Heslargest impact on system reliabilitysAcond contingency
(N-1-1) is the loss of the facility that would have the largest impact on the system aftsstioé thefirst facility.
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The market structure fmonductingwholesale electricity transactions in New England is Standard
Market Design (SMD)One key feature of SMD is locational marginal pricing, whech way for

electric energy pricet® efficiently reflectthevariations in supply, demand, and transmission system
limitations at every locatiowhere electric energy enters or etitewholesale networkn New

England, wholesale electricity prices are setmaroximately900 pricing points (i.epnodes) onthe

bulk power gridLocational marginal price$LMPs) differ among these locations as a result of each

| ocationds marginal cost of c orcongestbncosh and mar gi
component of an LMP mes because of the need to dispatch individual generators to provide more or
less energpecause dfransmission system constraithst limit the flow of economic powekine

losses are caused by physical resistance in the transmission system agyelentdts through the
transmission lines, which produces heat and results in less power being withdrawn from the system
than was injected.ine losses and their associated marginal costs are inherent to transmission lines
and other grid infrastructure akectric energy flows from generatorsdads.As with the marginal

cost of congestion, the marginal costasfses has an impact on gn®ount ofgeneration that must be
dispatchedThe ISO operates the systenmimimize total system costs.

If the sysem were entirely unconstrained and had no losses, all LMPs would be the same, reflecting
only the cost of servinthe next incremen(in megawattspf load. Ths incrementaimegawatt of load
would be served by the generator with the loveest electric energy available to serve that load, and
energy from that generator would be able to flowngnode over the transmission system.

New England has five types of pnodese type is an exteahproxy node interface with neighboring
balancing authority areas, and four types are internal to the New England.§yBteninternal
pnodes include individual generatamit nodes, load nodel®ad zonegi.e., aggregations ¢bad
pnodes within a spd area), and the Hulrhe Hubis a collection of locations that has a price
intended to represent an uncongested price for electric energy; facilitate trading; and enhance
transparency and liquidity in the marketplace. In New England, generatorschthepegatime LMP
for electric energy at their respective nodag]participants serving demand pay the price at their
respective load zonés.

Import-constrained load zones are areas within New England that do not have enough local resources

and transnssiorrimport capability to serve local demarediably. Exportconstrained load zones are

areas within New England where the availabl e r es:s
transmission capability texport excesslectricenergy New Endand is divided into the following

eightload zones: MainéME), New Hampshir¢NH), Vermont(VT), Rhode IslandRI), Connecticut

(CT), Western/Central Massachusetts (WCMA), Northeast Massachusetts and Boston (NEMA), and
Southeast Massachusetts (SEMA

A capacity zonés a geographic subregion of the New England Balancing Authority Area that may
represent load zones that are export constrained, import constrained, or coétigeitlisr export

nor import constrainedCapacity zones are used in the Forwaag#&ity Auctions (FCA) (see
Section4.2).

37 A balancing authority areés agroup of generation, transmissiomdaloads within the metered boundaries of the yentit
(balancing authorig) that maintais the loadresource balance within the area. Balancing authority areas were formerly
referred to asontrol areas Further information is available in the NERC glosgamniine at
http://www.nerc.com/docs/standards/rs/Glossary_12Feb08.pdf (accessed December 8, 2008).

%8 The ISOtariff allows loads that meet specified requirements to request and receive nodal pricing.
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2.5 RSP Subareas

To assist in modeling and planning electricity resources in New England, the ISO established 13

subareas of

t he

regionos

bul

k

electric

areas connected by the major transmission interfaces dleeosgstem. The simplified model
illustrates possible physical limitations to the reliable flow of power that can evolve over time as the

system changes.

power

Figure2-2 shows the ISO subareas and three external balancing authority areas. While more detailed

models are used for transmission planning studies and for thimeadperation of the system, the
subarea representation showrigure2-2 is suitable for RSP09 studies of resource adequacy,

economic performance, and environmental emisstons

Dquare_a ‘ Region or State
esignation
BHE Northeastern Maine
ME Western and central Maine/
Saco Valley, New Hampshire
SME Southeastern Maine
Northern, eastern, and central
NH New Hampshire/eastern Vermont and
southwestern Maine
Vermont/southwestern New
VT .
Hampshire
BOSTON Greater Boston, including the

(all capitalized)

North Shore

Central Massachusetts/

CMA/NEMA northeastern Massachusetts

WMA Western Massachusetts
Southeastern Massachusetts/

SEMA Newport, Rhode Island

RI Rhode Island/bordering
Massachusetts

CT Northern and eastern Connecticut

SWCT Southwestern Connecticut

NOR Norwalk/Stamford, Connecticut

NB, HQ New Brunswick (Maritimes),

and NY’ Hydro-Québec, and New York

external balancing authority areas

Figure 2-2: RSP09 geographic scope of the New England bulk electric power system.

Notes: Some RSP studies investigate conditions in Greater Connecticut, which combines the NOR, SWCT, and CT subareas.

This area has similar boundaries to the State of Connecticut but is slightly smaller because of electrical system configurations
near the border with western Massachusetts. Greater Southwest Connecticut includes the southwest and western portions of

Connecticut and consists of the NOR and SWCT subareas. NB includes New Brunswick, Nova Scotia, and Prince Edward Island

(i.e., the Maritime provinces) plus the area served by the Northern Maine Independent System Administrator (USA).

%% The distribution of generation resources by RSP subasa avai | abl e

System Plan System Overvjehide 12 (March 31, 2009ttp://www.isc
ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2009/mar3126{&&m_overview.pdf
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