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Section 1
Summary of the 2008 Regional System Plan

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

New Englandés bul k power generation and transmis
wholesale electricity markets and manages the comprehensive planning of the regional bulk power

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

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

stakeholder forum that is open to all parties interested in regional system planning activities in New
England. Among their otheuties, members review and comment onRlegional System PlaiRGP

scope of work, assumptions, and draft results.

Each year, the ISO prepares a compreherisiweearRegional System Plakachplan includes

forecasts of future loads (i.e., the demamddiectricity measured in megawatts) addiressebow

this demand may be satisfied by adding supgtle resourceslemaneside resources, including

demand response and energy efficierand new or upgraded transmission faciliti&chy e aplaé s
sunmarizesNew Englandwide needsas well asghe needs in specific areamnd includesolutions

and processes requiramensure the reliabland economic performance of the New England bulk
powersystem These planmeet the criteria and requirements elishled by the North American

Electric Reliability Corporation (NERC), the Federal Energy Regulatory Commission (FERC), and the
| S Olwassmission, Markets, and Services Taviffiich states thahe ISOmustproactively assess

the future state of the systé Each plan also includes information that serves as input for improving
the design of the regional power markets and the analysis of economic performance of the New
Engl and system. I n addition, these pahddamgierns u mmar i
plans with neighboring systems and identify the initiatives and other actions that the 1SO, state
officials, regionalpolicymakers, transmission owners (TOs), and other market participants and
stakeholders can take to meet the needs of gierny

The results and conclusions of RSPs are subject to many uncertainties and assumptions that are highly
variable. Some factors that are subject to change include the demand forecasts, which are dependent
on the economy; resource availability, whicldépendent on physical and economic parameters; the
timing of planned system improvements, which are subject to siting and construction delays; and fuel
forecasts, which change with the world markets. WédlehRSPis a snapshot in time, the planning

proass is continuous, and results are revisited as needed based on the latest available information.

L PAC materials (2002008) are available online at
http://www.isane.com/committees/comm_wkgrps/prtcpnts_conaofipdex.html.

2|n generalsupplysideresourcesare generating units that use nuclear energy, fossil fuels (sueluaalgas, oil, or coal),

or renewable fuels (such as water, wind, or the sun) to produce elecDmitandsideresourcesare measws that reduce
consumer demand for electricity from the bulk power system, such as using-efimigpt 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 using electricity generated on sitisfribLted generatiompr DG).
Demand responda wholesale electricity markets occurs when market participants reduce their consumption of electric
energy frome network in exchange for compensation based on wholesale market prices.

3 Information on NERC requirements is available onlinktt://www.nerc.confPrinceton, NJ: NERC, 2007). The ISO
operates under several FERCffariincluding thel SO New Englandransmission, Markets, and Services Tariff
(Transmission Tariff) (208), of whichSection llis theOpen Access Transmission Ta(lffATT) and Section IV is th8elf
Funding Tariff These documents are available onlinktat://www.isane.com/regulatory/tariff/index.htnand
http://www.isane.com/regulatory/tariff/sect_2/index.html.
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T he 12808 Regional System PIGRSPO08) presents the results of the recent load, resource, and
transmissioranalyse® f New En gl an d 6 ssystem thrbughe20l& cTherrdpart p o we r
describes thenajor factors influencing the development of the bulk electric power system for these
future years and how the region can provide a reliable and economic electric powelirsystem
compliance with environmentatgulations Thesdactors include the following:

¢ A somewhat loweregional load forecast than tB807 Regional System PIGRSPQ7)
forecastfor 2009 through 2016

e The need for supply and demand resources of varying types and how the regito pleets
these system needBrough wholesale markets

e The risks associated wi t hgadfirecepowerptantsoandthew d e p e n
these risks are being mitigated through operating procedures, markets, and new infrastructure

e Thecontinued tightenq@ of environment al requirements to
water goals

¢ The need for renewahllw-emitting,and demandideresourceso meetenergy and
environmentapolicies andegulations

e Overcominghechallenge®f reliably integratingenewable and demamdsources into the
system

¢ Theneed tadevelopa robust transmission system, including transmission plans for
improvements in northern and southern New England necdssamget reliability
requirements, and the progress of previousiwtified transmission upgrades throughout
New England

e Interregional planning efforthat evaluate the need for system improvementsramelase
power transfers betweeagionsandthe IS@ soordinaton of planningactivities among
neighboring regions tmeetregionalandinterregional needsatisfyreliability requirements
and provide access to renewaai®l lowemittingresources

e The evolving planning procefisat accounts for ongoirfgderal and state governmental
activities and initiatives to iderfiyi projects that may provide economic benefits to the region

RSPO08is designed to providanunderstandingf each of thecomplexissuesNew England faes

their interrelationships and implicationsidathe impacts they have on the planning and operation
the bulk power systenTo enhance this understandiaigd assist in keeping tiheoadscope of the
planning process in perspectiwe w E n g | a takklokler pracess essential. This process
involvesthe active participation of the ISO, state ciffis, regional policymakers, market participants,
transmission ownerand other interested parties

1.1 Major Findings and Observations of RSP08

RSPO08 builds on the comprehensive work completed in R3R@affirms the applicable results,
provides updateas neededandaccounts for uncertainties in assumptions abauflthyear planning
period related to changing demand, fuel prices, technologies, market rules, environmental
requirements, and other relevant variabléee plan is consistent with nationalcaregional planning
standards, criteria, and procedurBise major findings of RSP08 and the sections of the report that
contain more details about there as follows:
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e Load Forecasb The RSPO8peat e mand f orecast for the short t
forecast but is lower bgpproximately 85@negawattsNIW) for the year 2016Thus, many of
the system needs that are driven by the load forecast and were identified in RSP07 remain
valid for the short term, but those required for the long term may bgedetsy one or two
years. (Sectiod)

e Meeting Resource Needs The new Forward Capacity Market (FGhM encouraging the
development of resources in the desired quantity and needed locatalhthdf34,07 MW
of resources that cleared the first Forwarg&dty Auction (FCA#1), held in February 2008,
arein commercial operatioas plannedior 2010and continue to clear in the FCA each year
thereafterNew England will have adequate resources through 2014. The over 12,000 MW of
newresources that submittegialification packages for the second FEAA #2)show the
prospects for developing needed resources by 2011 and beyond. The approximately
14,000MW of active projects in the | SO06s Generat
prospects for needed resoeirdevelopment. Over 80% of these projectgpavposed for
southern New England where the capacity is needed most. (Sectind5¥4

¢ Demand Resourced The FCM is encouraging the participation of demand resources in New
England at unprecedented levdlke results of the first FCA and the qualification packages
that have been submitted for the second ticate thalNew England may have in excess
of 3,500 MW of demand resources by 20@vhile demand resourcesay reduce the need to
build physical infragticture,successfully integrating demanelsponseesources into the
electric power systemresers many challengesRSP0&eports on a stakeholder process to
address operational, planning, and market issues presented by this large penetration of
demaneresponseaesources. (Sections 5, 6, and 9)

e Resource Diversity) The regionds heavy reliance on natur
fuel type has left the region vulnerable to faepply risks, which can have an adverse impact
on system reliability and ledad volatile andhigh electric energy costs associated with
variations innatural gas prices. The region has taken several measures to improve the
reliability of the fuel supply, generator availability, and fuel diversity. These include adding
new naturabjas supply infrastructure, such as liquefied natural gas (LNG) import terminals,
and increasing the duflel capability of existing generating units. They also include
developing and implementing operating procedures that have improvedtt@&dadinaion
of power systenoperationsboth with the natural gas system and with neighboring electric
powersystems. Over the long term, the development of yatiter renewable resourcesd
demand resourcasgould provide some of the needed diversificatiorhoét r egi onbs el ec
energy supplyThis potentially would mitigate exposure to fuel disruptions and high electric
energy costs associated with high natural gas pi(iestion 7)

¢ Renewable Portfolio Standards (RPS$) The | SO6s assessvabent of pl a
resources, as represented by projects in the ISO Generator Interconnection Queue, shows that
if all projects were built, they woulapproximatelyneetthes t a RRS sigiedfor 2016.
Because history has shown that it is unlikely that all projectwibuilt and because the
RPS requirements grow with time, satisfying the RPS neelgsvith large renewable
projects within New England will be challenging. RPSs allow flexibility to meet these needs
with renewable energy imports from neighboring regeo, s mal | renewabl e pro
the meter, 0 and alternat8ve compliance paymer
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e Other Environmental Issue® Environmentategulationsotherthat he st at es 6 RPSs

expected to require New England fossil fuel generators to lower theimasions, including

carbon dioxide (Cg), over the next 10 years. The amount of system emissions released will

depend oremissionallowance pricesnd therelative prices of fossil fuels (natural gas, oll,

and coal}. System emissions could be reducgdallding renewable resources within New

Englandor by importing energy from neighborisgstemsRPSs the Regional Greenhouse

Gas Initiative (RGGIl)and related policies should result in the increased deployment of

renewable resources and energy efficgeincNew England. (Sections 8 ah@)

e Wind Integration & Studies have shown that New England thaepotential for developing
thousands of megawatté wind resources; however ghiealization of large amounts of wind
resources within Newngland could posmany technical and market challen§dhese
includeimproving the transmission system to reliably and economically integrate the larger
wind resourcegnaintaining the frequency of the network at 60 hertz (Hz), regulating electric
power interchange schelgs with neighboring regions, providing bagh supplies when the
wind does not blow, and ramping other suppieeaccountfor changes in the wind resource
outputs.These and other operational issoesybe addressed throughore accurate forecasts
of the amount of electric energy wind resources could produce and revised market rules to
account formany of the physical issues introduced by the variable nature of wind resources.
Becausepotential sources of wind generation are remotely located ftexm Endand load
centers, the successful integration of these resources will require transmission addigons.
ISOis working with stakeholders and industry expddsddressthese and other issues
concerning thsuccessful integriadn ofwind resources. (Saohs 8 9, and 2)

e Transmissiond Transmission upgrades identified in previous RSPs are progressing, and
additional improvements are needed throughout New England to meet reliability requirements.
The status of transmission plans is summarized iff thesnission Project Listing Two of
the major projects being designed to serve reliability needs in both northern and southern New
England are the Maine Power Reliability Program (MPRP) and the New EnglaintMeast
Solution (NEEWS). The ISO is complying withe required planning standamssociated
with the development of all transmission plans. (Sections 7, 10, and 11)

¢ Regionallnitiativesd In 2008,12 New England stakeholders submitted requiests
economic studiesVith input from the Planning Advisory @Gunmittee,the ISOdeveloped the
scope of workor severalgeneric studies to addretbesestakeholder interestsThe 1SO is

*ACO,emissions allowandes a regul atory agency @dwLGreanhoude Gasintia®GG)N under tFh
CGO, trading program to emit up to one ton of g@ubject to limitations of the initiative).

51SO New England Phase Il Wind Stu@pston, MA: Levitan and Associates, Inc., March 200&p://www.isc
ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/may2020020&pdf The LAI study determined

the onshore and offshore sites with the higpestntial to provide a wind capacity of about 15,808/ within a 20mile and

a 40mile range of 345 kV transmission lines. The only other criteria used to select the sites were population density,
minimum wind speed class, and maximum water depth inabe af offshore sites. The Joint Coordinated System Plan
(JCSP) and U.S. Department of Energy (DOE) study shows the potential development of 10,000 MW of wind resources
within New England (refer to Sectidi2.2.5.

% The Transmission Project Listinig a summary of needed transmission projects for the region. Information about the
currentRSP0O8Transmission Projedtisting canbe accessed online latp://www.iso-ne.com/trans/rsp/index.html.

" The stakeholder requests for economic studies were discussed at the April 30, 2008, PAC Intipetiwgr{v.iso-
ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2008/apr302008/indpxThemequests includestudies of
the NortheasEnergyLink, the SeabroakBoston/Canal HVDC cable, the Green Line project, options for developing
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conducting he first round of studiesonsistent with theequirenentsof FERC Order 890 and
Att achment RpeoAccesThaesmitsBOI@HOATT).2 On the basis of the
stakeholde@requests, the 1ISO expects the first round of studipsadide information on
production costs, loagerving entity (LSE) electric energy expenses, and environmental
emissions. ThéSO also egects thestudieso include various expansion scenarios of
resources within New England and neighboring Canadian provirBssiqrs 9 andl2)

e Interregional Planningd | SO New Engl andds planning activit
among the six New Englarsiates and with neighboring systems and the federal government.
Efficiencies gained by trading electric power capacity and electric energy with other systems
mostlikely will becomemorenecessary to facilitate meeting RPS requirements, the RGGI
stateCO, emissiongap, and other environmental emission requiremétitsning access to
more generators thabllectivelyuse a wide variety of fuels also will improve the overall
reliable and economic operation of the system. Along with the New York Indepefgstem
Operator (NYISO) and PJM, ISO New England has implemented the Northeastern ISO/RTO
Planning Protocol, which has further improved interregional planning among neighboring
areasThe | SOb6s participation i n hasegsuredihatt and na
improvements planned for New England have been well coordinated with neighboring
systems to promote the reliable and economic performance of the interregional system.

(Sectionl2)

1.2 RSP08 Highlights

The following sections summarize the mai8f8r esul t s t hat support the pl

1.2.1 Growth in Demand

The RSPO08 forecasts of annual and peak use of electric energy are lower than INnTRBRE7
mainly dueto lower growth in the longun forecast of personal income and, to a lesser gxten
changes in the | ShatGesamiheadhe everakkgional rapdémaondia dnd peak
use of electric energy

renewable resauaes in northern New England and along its coast, increased imports from Canada, and transmission
improvements in Southeast Massachusetts.

8 Preventing Undue Discrimination and Preference in Transmission Service, FinallBUBFR Parts 35 and 37, Ordes.N
890 (Docket Nos. RM(04.7-000 and RM0525-000), (WashingtonDC: FERC, February 16, 2007),
http://www.ferc.gov/whathew/commmeet/2007/021507H.pdf More information orAttachnent K ofthe OATT is
avdlable online at http://www.isme.com/regulatory/tariff/sect_2/oatt/index.html.

® An RTOis a Regional Transmission Organization. Created in April 2003, the ISO/RTO Council (IRC) is an association of
the nine functioning North Amaran ISOs and RTOs. IRC members collaborate to develop effective processes, tools, and
standard methods for improving competitive electricity markets across Nimthica. The ISO/RTO Planning Protocol is
described in Sectioh2.2.3 PM Interconnection is the RTO for all or parts of Delaware, lllinois, Indiana, Kentucky,
Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, and the District of Columbia.

YThe | SO6s loadfeecastngihto analyze the region and states overall as opposed to compiling information

from individual electricity customers. Economic information abouttheregaso bt ai ned fr om t he AMoodyd:
Ec onomy. c o m®publishdd fos Octoleer 200®est Chester, PA: Moody's Analytics, Inc.)

http:/Avww.economy.coh. The | SO6s Capacity, Energy, Load, and Tr ans mi
information on shortand longrun forecast methodologiesiodels, and inputs; weather normalization; regional, state,

subarea, and loazbne annual electric energy and péaéd forecasts; higrand lowforecast bandwidths; and retail
electricity prices. They are avabdl hbtp:-bhwwwei ab ACELT For €
ne.com/trans/ celt/ fsct _det aihttp/hiwwisene.com/trand/celt/reportindex.@mIL T Repor t
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e The RSPO8 longun forecasts of the growth rate are lowean in RSPO7. Theeal income
growth forecast fell from 1.6% to 1.3%he forecast for growth in the annual use of electric
energy fell from 1.2% to 0.8%; the forecast for growth in the winter peak fell from 1.2% to
0.9%, and the forecast for growth in the summer peak fell from 1.7% to 1.2%.

e The 50/50 summepeak forecash each year beyond 2008 is lower than in REP83 MW
lower by 2010 and 850 MW lower by 20%6.

e The 50/50 wintepeak forecast in each year is lower than in R&PB85 MW lower by 2010
and 820 MW lower by 2016.

1.2.2 Meeting Resource Adequacy Requirements

Onthe Iasis of representative net Installed Capacity Requirement (ICR) yahigshe 2015

capability yearcapacityresourcesvill be sufficient to meet the Northeast Power Coordinating

Council(NPCCY mbssof-loadexpectation(LOLE) criterion to not discongct load more than one

time in 10 year® This assumes thatl the 34,07MW of demand and supply resources that cleared

New Engl and 6 €apdcity Auctiorwilt loelinve@nmaercial operatiohy thenand continue

to clear in the FCA each year thetea Thel SO6s anal ysis of resource nee
360MW of capacity resources would be required in 2015, increasing to a cumuledisieo081 MW

in 2017.

Thesuccess of the first Forward Capacity Auction, the submittgliafification mckages foover

12,000 MW ofnew resources fdhe second Forward Capacity Auction, and the over 14,000 MW of
resources in the ISO Generator Interconnection Queue suggest that the capacity resource needs over
the long term likelywill be met. Over 80% dhe resources in the queue are in southern New England
where they areeeded andf successfully developewill more than meet the e g i capadiysneeds
through 2017. Thewglso potentially could postpone the need for major transmission projects.

1.2.3 Operating Reserves

Resources providing operating reserves must be able to respond quickly to system contingencies that
remove equipment frompervice. Theaddition of theeresources y pi cal |y -Ehawhoas ff a
resourcesmproves the reliability and econoasi of the bulk power system. Without the addition of

faststart resources, system operators mustmelseon older, less efficient, and generally more

expensive resources to provide operating reserves.

RSP08 compares the fastart resourcesffered inb the forwarereserve auction with representative
future locational Forward Reserve MarkERM) requirement$or major load pockets for 2008

" peak loads that have a 50% chance of being exceedeare expected to occur at a weighted New Englddel

temperature of 90.4UF are termed A50/500 peak |l oads and ar e
10% chance of being exceeded and are expected to occur at a weighted Newl&itg temperature of 94.2°F are
considered fA90/ 100 peak |l oads and represent the more extrer

2The ICR is the total amount of installed capacity the system needs to meet the NPCC LOLE criterion. Established ICR
values refer to the values thatheit have been approved by FERC or have been filed with FERC for approval. Representative
net ICR values are the representative Installed Capacity Requirements for the region, minuslihkility benefits

associated with the HydiQuébec Phase /1l tarface (termed HQICCsA capability yearuns from June 1 through May 31

of the following year. Refer to SectionBor additional information on the LOLE criteriofer toiNPCCRegional

Do c u me n t Griteriaj Guides,lared Procedures sectioithe NPCC Web sittNew York: NPCC Inc., 2007)
http://www.npcc.org/documents/regStandards/Criteria.aspx
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through 20123 For the Greater Southwest Connecticut load pocket, the 301 MW -ahtéatst
resources offered in éhsummer 2008 FRM auctiovill notbes uf f i ci ent tsommee et t hat
operatingreserverequirement untiPhase 2 othe Southwest Connecticut Reliability Project
implementedwhich is expected in 2009 his project will reduce the need for opérgtreserves by
approximately 500 MW irsouthwest Connecticuthe Greater Connecticut load pocket appears to
need an additional 226 325 MW of fasistart resourcesom summer2008 through 2012 period
precedinghe expected ddition of the NEEWS prejct. The Boston load pocket has approximately
225MW of existing faststart resources. Depending on load conditithis,area willneeda total of
100 to 450 MW obperating reservesduring summeR009,which will increag approximately 50 MW
per year though 2012. An increase in fastiart resources in the Boston Igaatket would help meet
this need and would provide operating flexibility.

The DemaneResponse Reserves Pilot Program was implemented in October 2006 to demonstrate the
ability of demaneresponse resources to provide operating resefvesprograms beingassessed,

and program modifications are planned for October 2008ophgating experience gained frahe
DemandResponse Reserves Pilot Program will then be used to determine theftgpasand

response resources that can provide functiomajyivaleninonsynchronized.e., off-line) operating
reserves using advanced telemetry.

1.2.4 Resource Diversity

The generation of electricity using natural gas produces relatively few emissea®lativelylittle
land and requires lower capital costs ambrter construction timekan does the use ofher fossil
fuel resources. All these reasdravefacilitated thesiting andconstructiorof naturatgasfired
generationThe over 11,700 MW ofxésting naturalgasfired generatiorin New Englandepresents
about38% of ther e g i generat®n capacity and produces ab@d 4f its electric energy.
However, these units are at risk of fuel disruptions as a result of events at production facdities
pipelines, interruptible supplgontracts, and LNG supply shipmetitat are delayed aliverted to
higherpaying regionsThe risks are being mitigated iversifying the sourcesf natural gas
supplies delivered to New Englanichplementingorocedues that coordinate operations between the
ISO and natural gasompanies, and impraw thecoordinationof electric power system operations
amongthe 1ISO anaeighboring regionslThe planned expansion of the regional natural gas
infrastructure also will ntigate these risks.

Theincentivesprovided by the FCMor resources to perform during periods when they are needed
mostis expected to improveegerator availabilityThe conversion of gasnly generation to dudlel
capabilityalsoimprovesgeneratoavailability and mitigagsresourceavailability risks

1.2.5 Environmental Policies

Federal, regional, and state air regulations will require New England fossil fuel generators to lower
their emissions of sulfur dioxide ($Qnitrogen oxides (N¢Q), carbon dioide, and mercury (Hg) over
the next 10 years. The principal regulationstheeRegional Greenhouse Gas Initiative, which will
affect CQ emission levelsregulations thatequireareas to bringnd keemzone levels withim
specifiedstandardwhich affect NO, emissionsand regional haze goals, which primarily affect,NO
and SQ emissionsMeeting these requirements will be challenging for New Englanaddiition,

existing power plants most likely will face tighter requirements for the intake fromhandal

13| oad pocketsire areas of the system where the transmission capabilityaslegtate to impodapacityfrom other parts
of the system, and load must rely on local generation.
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discharges into waterways. Power system reliability could be affected by environmental regulations to
the extent that theegulationgeducetheavailability of power plants at times of greatest need.

1.2.6 State Energy Requirements

The 1SO hagrojectedthe amountof energyefficiency and renewable resourdbatare needed
collectively to meet statesd el ecThelLSEsafeecteelr gy goa
by these policies and requirementsuld need tdhave renewable resources and gyefficiency

meet21.00 of New Engl andédés tot al project Birel ectric
2007. This need auldincrease to 2.8% by 20200n thebass of ISO projectionsNewstateenergy

efficiency goals and requirements make up aklbu@o of the Z.8%, with the remaining . 2%

attributable to Renewable Portfolio Standaifid® growthin RPS and energgfficiency percentages

is drivenmainly by the projectedincreassin electric energglemand and higher state requirements for

theuseof renewablaesourcesind energy efficiency.

The ISO estimates that if all renewable projects in the ISO Generator Interconnection Queue were

built, they would approximately meet the 2Qd®jected requirementsr the growth of new

renewable resourcend abouttwo-thirds of theserequirements for 202@&ny gapin meeting these
requirementsvouldlikely be filled by additionatenewablerojects being proposesinall renewable
projectsbehindthe meter the purchase of renewable energy certificates (REQ® projects in

neighboring regionsandalternative compliance paymemsdet o t he st ateso6 cl ean e
which help finance new renewable projééts

1.2.7 Integration of Renewable and Demand Resources in New England

One meansf meeting RPS requiremerwould be the addition of wind resources within New
England where the potential development of wind resources is Tdrgewill pose many technical
challengeshowever including theneed formoreautomatic generation contr@AGC) andoperating
reseres andnore accuratéorecastf the amount oélectric energyvind resourceproduce The
successful integration of wind resources also will require the developmapplafablemarketrules

The development and reliance on greataounts ofiactived demandesources will result ithemore

frequent operation of these types of resouricetuding their activation during offpeak month$®

This will present perational challenges to ensure that performance isreleble | SO6s abi |l ity
reliably andefficiently dispatch demand resources when and where needsttbe enhancdd meet

these operational challenges. Additionathe market rulesmust be revised tprovide demand

resources witlinformation onrepresentative operational requiremeagpait of the Forward Capacity

Market showof-interest, qualification, and auction processes. Other needed actions audtlinig

technical infrastructure farsingactivedemand resources aadcouning for the frequency, duration,

and times of activation ohese resourcds ensure reliable operati@ndminimize the risks

associated with the largeeale use of demand resources

14 A Renewable Energy Certificatepresents the environmental attributes of one megdwwattof electricity from a
certified renewable generation sourcerf a speci fic stateds Renewable Portfolio S
credited with RECs, which are usually sold or traded separately from the electric energy commaodity.

15 Activedemand resources providemand response that is designerethuce peak loads based on ik system
conditions or ISO instruction®assivedemand resourcée.g., energy efficiency) save electric energy during peak hours,
which helps fulfill the ICR, but these projects do not reduce load based dmreaysem conditions or ISO instructions.
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Appliance controllers and automated technol ogi es
grido technol stgssenghe grid and prewent povgeaoutages during grid emergencies.
Smartgrid technologiessocan help integrate renewable energy resourteghe grid and may

reduce the need to build generation, transmission, and distribution syldtereer, futher research

and development work is necessary

1.2.8 System Performance and Production Cost Studies

RSPO08 provides information on system performance, including production costsldcBie energy
expensesand environmental emissions. Althougiany of theassumptions of this analysase
marked bya high degree of uncertaintyhe modeling results indiaatelative values and trend$
production costs and environmental metrics using such factors as fuel costs, load groeittisaiah
allowance pricesConsistent with recent operating experience, the simulation resultstshtsystem
congestioris negligibleoverthe 10year simulation perigdandnatural gasvill remainthe dominant
fuel for settingelectric energyrices.Results show that the priceof natural gasvere toincrease
relative to oil prices, systemwide production costs, E&Brgy expenses, and environmental
emissions allvouldincrease. Meeting the allocation of RGGI £llowances for New Englanalill
be challengingvithout adding moréow-emitting resources tihe system. Adding andctivating
femergemey at i cgesdurcad eesaltsindigher N@missionsThe results o0RSP08
analyseshow that if709 MW of diesel generain withoutemission controlsvereused, the
systemwidepeakday total NQ emissions could nearly double.

1.2.9 Transmission Security and Upgrades

In consultation with transmission owners and input from stakehottierssOcontinues to plan a
number of major transmission upgrades. Thgsgradesre designed tonsure the continued
adequacy and security of tbeeralltransmission systeno reducdransmissiorbottlenecks when
transferring power into load pockets throughout New England to relieve the dependence on local
generation within these pockets.

1.2.9.1 Completion of Transmission Upgrades

Much progress has been made toward completing transmission upgrades identified in previous RSPs,
ranging from substation improvements to new transmission circuits throughout New England. Several
major projects to add new 34V circuits are under construction or recently have been placed in
service A summary of the features sdbme ofthesenew and upcomingrojectswhich consist of
transmission circuits, transformers, and substation equipieergfollows:

¢ Northeast Rdiability Interconnection (NRI) Project 8 a new 144mile, 345 kV
transmission line and supporting equipmidatt wasplaced in service during December 2007
andconnects the Point Lepreau substation in New Brunswick, Canada, to the Orrington
substation in nahern Maine This international tie line, 8dhiles of which are in Maine, is
designed to increase transfer capability from New Brunswick to New England By\800

¢ Northwest Vermont Reliability Projectd a new 3émile, 345 kV line connecting the West
Rutlandsubstation to a new 34&/ substation in New Haven, Vermont, to address the
reliability needs in the northwestern ared/efmont plus othesystem improvement3he
project, which was energized in early 2007, also includes a newil@8115 kV line,
additional phasengle regulating transformers (PARS), dynamic vokegerol devices, and
static compensation. Various 188 components of this project already are in service, and
others are expected to be placed in service by the end of 2008.
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e Boston 345kV Transmission Reliability Projectd a project to address the reliability needs
in the Boston area and increase the Bostgort-transfer capability by approximately
1,000MW. The project includes the construction of a 345 kV substati@idnghton MA.
and the installation of three new underground 345 kV lida® line is d7-mile cablefrom
Stoughtorto K Street substatiomnd a second line is drd-mile cablefrom Stoughtorto
Hyde Park substatioffhe second phase of the project consistssd#cond. 7-mile cablefrom
Stoughtorto K Street substation. The first portion of this reliability project was completed in
2007; the final cablgrojectcurrentlyis scheduled to be completed in 2009.

e Southwest Connecticut Reliability Projecd a twophase projedio address the reliability
needs in Greater Southwest Connecticut, including the need to address operating constraints
and impediments to interconnecting new generation. Phase 1, which was put in service in
2006, involved adding a 2@ile 345 kV circuit fom Bethel to NorwalkCT. Phase includes
a 70mile 345 kV circuit from MiddletownCT,to Norwalk, which is planned to be put in
service in 2009. Southwest Connecticut also requires a pair of new 115 kV lines from
Norwalk to GlenbrookCT, which areplanned to be in service in 2008.

1.2.9.2 Transmission Studies and Plans for Upgrades

In addition to the major 345 kV projeatempleted or nearing completidnansmission studies and
projects are ongoing for all six New England states. Studies for southern NemdEhgve identified

a series of projects, referred to as the New England \Bast Solution(NEEWS) This effort
comprehensivelis addressing a number of significant leregm reliability issues affecting
Springfield, MA, Rhode Island, and the overalifpemanceof the ConnecticuiRhode Islanéd
Massachusetts area. These projects aiseteeeastern and western New Englandre reliablyand

to allow for an increased power flow across these areas, witiald increase the overall transmission
security of he system.

The NEEWS plan is divided into four major components. literstate Reliabilitcomponenivould
install a new B-mile, 345 kV line on existing rightsf-way from Millbury, MA, to North Smithfield,
RI, toKillingly , CT, and on to Lebanon, CTheRhode Island Reliability componewbuld add a
secon®1-mile, 345 kV line on existing rightsef-way from North Smithfield to Warwick, RThe
Central Connecticut Reliability componembuld add a new 38nile, 345 kV line on an existing right
of-way from Bloomfield to Watertown, CTThe Greater Springfield Reliability componenbuld add
a new34-mile, 345 kV line on an existing righdf-way from Ludlow to AgawamMA, to Bloomfield,
CT. The gan also involves substation and I\ line improvements.

TheMaine Power Reliability PrografransmissiorAlternatives studyas identified transmission
upgrades to serdead pockets and ensure that the system will meet national and regional transmission
reliability criteria. The project will increase the abilttymove power into Maine from New

Hampshire and improve the ability of the transmission system within Maine to move power into the
load pockets as necessary. The selegltednative, referred to in the transmission alternatives study as
ANS5S1, 0 feignificant setv 345 kV lines totaling about 192 miles, 115 kV lines, 115 kV
capacitors, new 345/11/ autotransformers, line rebuilds, and the separation of circuits that share
common towers. The new 345 kV lines in the north create a second parhllEbpaOrrington to
Surowiec ME, while the new 345 kV lines in the south create a third parallel path from Surowiec to
Newington, New Hampshire. Central Maine Power (CMP) subdiiis siting application in

July 2008
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The Vermont Southern Loop Projespecificallyis intendedo increase the ability to move power into
Vermont when the existing 345 Kihe between Vermont Yankee a@dolidge VT, is removed from
service. The project includes the construction of a new Vernon substation adjacent tditige exis
345kV Vermont Yankee substation, a new 345 kV line between Vernon and Coolidge, and a new
substation along the line at Newfane to sdowervoltage system needs.

Forlower southeastern Massachusetts (Lower SEMA), a proposedeatmorransmissioplan is
being developedtimprove reliability and reduceurrentsignificant outof-merit operatingosts. The
plan includes improving the 345 kV and 115 kV transmisbi@s and adding voltage suppalevices
in the 2008 to 2009 timeframe. Lotgrm aternatives are under study and include the addition of
either a new 345 kV transmission line (franyetto-be-selectedrigination point on the mainland) or
possibly a new 11KV line from Manomet MA, acrosshe Cape Cod Canal. Extending the 345 kV
facilities further into Cape Cod also might be necessary.

These new projects, along with others inThansmission Project Listingvill bring significant

reliability benefits to the system while providing a platform to support efficient and effective

wholesle power markets. These planning efforts have been coordinated with neighboring regions, and
additional work has begun to investigate increasing the import capability from the eastern Canadian
provinces. The development of renewable resources in rensate @frthe system may require further
transmission improvements. Thembinedcompletion of the major transmission projegisl

numerous other upgrades identifiedhie RSP project listingvill ensure compliance with all

reliability requirements.

Anothe studyinvolvesthe requestor anewelectrical interconnection betwe#re Maine Public
Service (MPS}pystem (including existing and planned generation)th@daine Electric Power
Company (MEPCO) systenf the New England transmission systéxa.requsted by MPS and
CMP, the ISO is studying this project, known as the Maine Power ConnébtPG), as a Market
Efficiency Transmissiotpgrade (METUY? An Economic Studies Working Group (ESW/is
discussing the criteria thate used for METU designatidhThe final designation and the technical
aspects of the MPC studies will be discussed with both the ESWG ardthestakeholders have
expressed significant differences of opiniavith respect to the possibility tie MPC being treated
as a METU.

Currerly, the MPS territory is servday local generation anly interconnections to New Brunswick.
A working group which includes representatives from CMP, Maine Pubdicvice, the New
Brunswick System Operator, and ISO New Engldrad, been formetb condut this study Analyses
completed to date indicatlkatproviding this connectioto MPS, assuming the proposed wind
resources are builtpald requirea new 345 kMine from MPSto ChesterME, to a new substation at
Detroit, ME, created by intersecting thia new MPRP 34kV line between Orrington and Benton.

18 A MarketEfficiency TransmissiorUpgrade is a type of transmission upgrade that is designed primarily to provide a net
reduction in total production cadb supply the system load.

" The 1SO, New England Power PoolEROOL), and New England Conference of Public Utilities Commissioners

(NECPUC) have formed an Economic Studies Working Group to provide a forum for discussing economic studies as

required unde®©ATT Attachment K and Attachment N, whidescribes the requirgents for identifying METU. NEPOOL

was formed by the regionds utilities to ensure a dependabl e
Information about NEPOOL participants is available onlinetigt//www.ise

ne.com/committees/nepool_part/index.html#2008).
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1.2.10 Interregional Planning and Regional Initiatives

The ISO participasin numerous nationandinterregionalnitiatives with the U.S. Department of
Energy (DOE), NPCCand other balancing authorityears inthe United States and CanagRlanning
efforts are being coordinated to enhanceaerallreliability of the bulk electric power system and to
work within the region and with neighboring areas to investigate the challenges and possibilities
integraing renewable resources.

Pl anning across interregional boundaries has con
NPCC activities and the implementation of thertheastern ISO/RTO Planning Coordination

Protocol. Some of the benefitsciude improved reliabilityrad efficiency of generator

interconnections close to regional boundaries. Several studies have been completed to assess resource
adequacy and crofmrder transmission reliability, including lesgsource contingencies in New

England that considered the loss of more than 1,200 MW on the Phasevbhage direccurrent

(HVDC) interconnection that New England has with Québec. Transmission improvements in New

York and the PJM system are being analyZdtse improvementsvethe potential to increase the

ability to transfer power from the west to the easttaratid new tie lines between New York aadvi

as well as betweedew York and New England.

The expansion of wind and other renewable resources in New dorig withinterregional
transmission improvementsay provide an opportunity for additional power transfers to New
England in the long term. The likely expansion of renewable resources in the eastern Canadian
provinces and the export of nonemitting energy to Negldrd are consistent with the goals of the
Northeast International Committee on Energy (NICE), which has sought to reduce the overall
emissions of greenhouse ga@@siGs)and to facilitate increased transfers of electrical en€rgy.

The ISO is continuingp pursue numerous activities to improve the adequacy, reliability, and security
of the system. These include national initiatives mandated tyrthiyy Policy Act of 200EEPACt)
and interregional and systemwide planning eff6rts.

1.2.11 The Planning Process

Aspects of the 1 S0O06s pl ameathbdshptcognsidetheusewf,demiamdc | udi ng
side resources, the process for transmission owners to develop local improvements, and dispute
resolution, have been implemented as pacoofipliance witfFERC Order 890. The economic

planning studies that are requingader AttachmentKaf he | SO6s OATT wi | | provi
with information on the economic and environmental performance of the syatisrvarious

expansion scenarios. One key to a sudakpkanning process is the active involvement of public

officials and statagenciesAs part of the Economic Studies Working Groug tSO, NEPOOLand

theNew England Conference of Public Utilities CommissiofBiisCPUQ will meet throughout

2008 to rgiew and suggest refinements, as necessary, to the economic planning process. The ESWG

18 Formerly called a control areabalancing authority areds the collection of generation, transmission, and loads within
the metered boundarie$ the entity (the balancing authority) that maintains the/teadurce balance within this area.

19 NICE includes representatives from the New England Governors and the Eastern Canadian Premiers (NEG/ECP).
Additional information about NICE is available its Report to the 31st Conference of New England Governors and Eastern
Canadian Premiers Activities and Work Plg@lune 2007)http://www.cap
cpma.ca/images/pdf/eng/2007%20NICE%20annual%20Report.pdf.

20 Energy Policy Act of 200%ullic Law 10958, Title XIl, Subtitle B, 119 Stat. 594 (2005) (amending Eresleral Power
Actto add a new Section 216).
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will be considering study inputs, methodologies, and resulting metricsahatssisthe region in
evaluating the benefits of interconnecting new resources, streirgghiess with neighbang ares,
and improving overall market efficiency

As part ofthe transmissioplanning procesgshe 1ISOaccouns for the potentialchang in thetiming

of and need fotransmission project®etermining transmissiosystemneed that address
transmissiorsecurity concerns relating to transfer limg$ighly dependnton available generation
and load requirementBor example, aimcrease in available generation in load pockatsdecreases
in load requirementsould delay the nekfor projects to improve transfer capabilitiébe ISO
reviewstheneed for these projects as new load and generator information becomes available.

1.3 Actions and Recommendations

The region will need to ensure that all the necessary improvements identlR&P08 for providing a
reliable, environmentallgompliant economic, and robust electric power system in New England are
implemented over the next 10 yeaRequiredactions will involve the development appropriate

market incentiveand proactive desion making and cooperation among ISO New England, other
ISOs and RTOs, state officials, regional and environmental policymakers, transmission owners, and
other market participants and stakehold@te ISO recommends the following actions for itself,
policymakers, and stakeholders:

e Encourage Needed Resource Development through MarkétsEncourage the development
of resources through the Forward Capacity Market. Review the imptetl6€M on the
locational Forward Reserve Market to assure that markedlsignd resource requirements
are properly aligned. Determine the resource adequacy requirements for subareas and review
the results and findings with the PAC. Work witie FCMGenerator Interconnection Process
Stakeholder Group to develop any necesssegmmendations for new market rules and tariff
revisions.

¢ Meet Operating-Reserve Needs through the Forward Reserwdarket d In the short term,
encourage the addition of fagtart resources, especially in Greater Connecticut, to satisfy
both the systemwideequirements and the logabcket needandreduce oubf-merit
commitment of units.

e Assess and Encowage Fuel Diversity and Availability 8 Monitor the success of market
mechanisms and environmental regulationdiversifying the fuels used to generate
eledricity in New England. Work with the states and market participants to find solutions for
stimulating greater investment in ddakl capability, in particular, in combination with fast
start capabilityAssist stakeholders with tlieevelopment ofeliable anddiverseenergy
technologies, such as renewable sources of energy, distributed generation, imports from
eastern Canada and New Yoakdnew coal and nuclear technologies.

e Assesghe Seasonal Availability of NaturatGasFired Resource® Continue workiig with
regional gas pipeline and local distribution companies (LDCs) (¢ogtheast Gas
AssociatiofNGA]-member companig¢so coordinateslectric and gas system operations and
planning activities. Refine ISO operating procedures and support the degatogim
additional naturadjas infrastructure, including new pipelines and LNG terminals. Assess the
arrangements for firm procurement and transportation of natural gas, and expaxtekte
which duaktuel unitsare available to operate

2008 Regional System Plan 13 ISO New England Inc



This documeninay contain Critical Energy Infrastructue Information

¢ Meet RegionalEnvironmental Goalsd Encouragehe development of zeror low-emitting
resources, such as r ene wsaibelresounmes,socensurethasthea nd 0 cC
region meets national, regional, and state environmental and renewable resource reguirement
Adviseregulatory agenciesf the potential impacts @nvironmental air and water regulations
onelectric power system reliability.

e Integrate Variable-Output System Resources Work with stakeholders to identisll
issues concerning the integration afiableoutputresources, especially wind. Identify and
implement strategies for reliably planning and operating these resources. Reviaapttite
market design to address operating and planning issues created by the addition of variable
outputresoures.

¢ Plan for and Operate Demand Resourced Evaluate the performance of demamedponse
and energyefficiency programs and work with stakeholdersm@intainthe reliable operation
of the system. Refine the market rules to ensuretlte&igh levels of demad resources
clearing in the FCAan be integrated in a reliable and efficient manner that fully acctmunts
their potential activation times, duration, and frequency of Tike.ISOalso will need the
ability to dispatch demand resources reliably anidiefitly. Monitor the penetration of
demand resources, and periodically review the load forecast model to identify improvements.

e Support Research and Development Work with stakeholders to support research and
development activitiefor integratirg variade-outputresources and smagtid technologies.
Researchiechniques tamprovetheforecastingof variableoutputresources. Participate in
demonstration projects that improve the reliable activation and performance monitoring of
demand resourcesd appf interfaces for advanced meterir@@pnsider a variety of
applications for smasgrid technologies, including the use of demand to provide energy
storage, energy shifting, and ancillary servicegh as frequency regulation.

¢ Develop Transmission Projectd Work with transmission owners to complete the
transmission improvements identified in RSP08 in a timely manner, which will improve the
New England transmission infrastructure and maintain power system reliability in accordance
with federal and regionatandards over the next 10 years. UpdateTtamsmission Project
Listing as improvements are identified and projects are completed or eliminated from the
listing. Improve estimates and updates of project costs to facilitate decision making about the
projeds and the development of viable alternatives.

¢ Project Management and st Estimatesd Work with transmission owners to ensuratth
timely and accuri transmission project cost estimatesprovidedthroughouthe
development of transmission projects.

¢ Increase Coordination and Joint Planning with Neighboring Systengs Work closely with
other balancing authorigreago improve the coordination of planning efforts. Over the long
term, conduct joint planning studies and explore the ability to import poarerdnd export
power to the eastern Canadian provinces and New York. Support the Northeast International
Committee on Energy sponsored by the Conference of New England Governors and Eastern
Canadian Premiers as the group explores initiatives concernirgyeret the environment.
Participate in national and regional activities, including those of the U.S. Department of
Energy and NERC.
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e Meet National Electric Reliability Organization (ERO) and RegionalEntity Standardsd
Ensure that the ISO meets specific maodastandards to maintain the reliable and secure
operation and planning of the bulk power systeRor the ISO and its participants, comply
with all required reliability standards through the NPCC Reliability Compliance and
Enforcement Program.

e Updatethe Planning Procesd MeetOrder 890requirements through the completion of
Attachment studies and work with the PAC, NEPOOL, NECPUC, amitier interested
partiesto improve the planning process.

2L FERC designated the North American Electric Reliability Corporation as the ERO, which has statutory responsibilities to
establish and enforce standardstfe North American bulk power system (see Sectdn.?.
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Section 2
Introduction

ISO New England (ISOis thenot-for-profit Regional Transmission Organization the six
New England stated he ISO has three main responsibilities:

e Reliabledayto-d ay oper ati on o fpowbrgemerdfion@id&ransmissionb u | k
system

e Oversight and admini st rlactricitpmarketd t he regi onds
¢ Management of a comprehensive regional bulk power system planning process

Approvedby the Federal Energy Regulatory Commission (FERQPBY, the ISO became an RTO in

2005. In this role, the ISO has assumed broader authority ovérahel v oper ati on of t h
transmission system and greater independence to
competitive wholesale electricity markets. The 1ISO works closely with state officials, policymakers,
transmission owners, legr participants in the marketplace, and other regional stakeholders to carry out

its functions.

The2008 Regional System PI@RSP08)describes the annual Regional System Plan for the area
served by ISO New England. This pldiscusseshe projected anmal and peak demand for electric
energy for the next 1@ears, the need for resources over this period, and how incentives associated
with recent improvements to thieholesale electricitynarketswill assist inobtainingthese resources
supply side and deamd side? Thereport also coverssues associated withel-diversityand
variableoutput (i.e., intermittent) renewalilesources and demassiie resourceand provides an
update on environmental regulations and compliance with these regutafiditionally, the report
addresses theeed for, as well as tleatus of, planned transmission improvementspaadentshe
results ofsystemstudies that quantéd economic and environmentagrformance ofariousresource
and transmissioexpansiorscenars. Lastly, RSP0O8discussemterregional planning and summarizes
the planning worlbeing conducted bthe northeastern Independent System Operators (ISOs) and
Regional Transmission Operators (RTOs) ameasterrCanad.

The comprehensive 200RegionalSystem Plashowed the need for transmission upgrades and the
need for, as well as tl@nount, type, and location,afemaneside and supphgide resource¥ RSP08

2|n generaldemandsideresources are measures that reduce consumer demand for electricity from the bulk power system,
such as using energfficientappliances 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 demant@heyalso include using electricity

generated on site (i.alistributed gneration or DG). Demand resourcearedemandside resources that includtestalled

measures, such aguipment, services, and strateglest result in additional and verifiable reductions in-esd demand on

the electricity network during specific perfmnance hoursSupplysideresourcesare generating units that use nuclear energy,
fossil fuels (such as gas, oil, or coal), or renewable fuels (such as water, wind, or the sun) to produce electricity.

2 Renewablsources of energy are those that are oomtly replenished and never exhausted, such as solar, hydro, wind,
selected biomass, geothermal, ocean thermal, and tidal sources of power. Landfill gas (LFG) (i.e., the gas that decomposes in
landfills that either is collected, cleaneohd used for gemation or is vented or flare@d)so is regarded as a renewable

resource. Some states consider fuel cells to be renewable. Pumped hydro is not counted as a renewable resource since the
electricity for pumping comes mostly from fossil fuel (i.e., nonrenesjaignerators.

242007 Regional System PIgRSP07) (October 18, 2007); available onlinatg:/fiso
ne.com/trans/rsp/2007/rsp07_final_101907_public_versiomphy mntacting ISO Customer Service at 438480-4220.
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builds on RSPOY s r eitketby reaBirming themor by providing specific update$his section

provides an overview of the bulk powsrstemand wholesale market structuneNew England and

the role of the RSP in identifying system enhancements required to ensure the reliability and

efficiency of the system. It also summarizes the keyfeatts of t hi s yeardés pl an.

2.1 The New England Bulk Power System

In1971, heNewEngl and Power Pool ( NEPOOL) <created New E
central dispatch systethiThe New England system is fully integrated and uses all regional generating
resources to serve all regiohad (i.e., the demand for electricity measured in megawatjaydless

of state boundaries. Most of the transmission lines are relatively short and networked as a grid.

Therefore, the electrical performance in one pathefsystem affects all areas of the system.

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

living in a 68,000 squarmile area. More thaB50generating unitgepresenting approximately
31,000megawattsNIW) of total generating capacity, produce electricity. Most of these facilities are
connected to approximateBy000miles of highvoltage transmission lineAs of summer 2008
almostl,700megawatt®f demandresor ces wer e r egi st er-responses part of
programs® Thirteentie linesinterconnectNew England witlthe neighboing states and provinsef

New York and New Brunswick and Québec, Canad

BNEPOOL was formed by the regionés private and municipal ut
utilities in the sixstate region and ensure a dependable supply of electricity. Toda®IERembers serve as ISO

stakeholders and market participants. More information on NEPOOL participants is available online at
http://www.isane.com/committees/nepool_part/indexal (2008).

% |n exchange for compensation based on wholesale electricigspdustomers in demanesponse programs reduce load
quickly to enhance system reliability or in response to price signals. The almost 1,700 MW in-tlesoamde programs
does not include the demand response provided by other cusias@t programs thate outside the ISO markets or control
(i.e.,other demand resource®DRs). See Sectioh 2 for more details on demand resources.
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6.5 million households and businesses;
population @ million

e QOver 8,000 miles of higholtage
transmission lines

® 13 interconnections to electricity system
in New York and Canada

® More than 32,000 MW of total supply
MAINE (includes 1,693/W of demand
resource capacity)

e All-time peak demand of 28,130 MW, s{
on August 2, 2006

xﬂiﬁx)gr; ® More than 300 participants in the
* * Augusta marketplace (those who generate, bu
sell, transport, and use wholesale
electricity)
® 3$10 billion annual total energy market
NEW value (2007)
HAMPSHIRE

® More than $1.0 billion in transmission
Concord* investmensince 20020 enhance
systenreliability; another $4.0 to
$7.0billion planned over the next

MASSACHUSETTS  *Boston 10years

e Approximately $1.0 to $2.0 billion of
economic transmission investment

Hartford * Providence under study for development of
CONNECTICUT RHODE renewable resources
ISLAND ® Two major 345kilovolt projects in

various stages afonstruction

Figure 2-1: Key facts aboutNew Engl andds bul k el ectric power syst
electricity market.

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 5.2.

On August 2, 2006, the ISO reached a new record summedpesandf 28,130MW, which was

due toextreme temperatures and humidiégionwide In accordance with ISO operating procedures,
demandresponse programs were activatetlichresulted irreduéng the peak by approximately
640MW. In the absence of these programs, the peak would have been approximatelWwR&,770
The 2007 summer peak wasich lower a26,145 MW, and the 2007 winteradewas 21,774 MW.
The alttime high winter peak of 22,818 Mtcurredn 2004.

2.2 1SO New England Subareas, Load Zones, and Capacity Zones

To assist in modeling and planning electricity resouncé¢éew England, 13ubsets of the e gi on & s
bulk electric powesystem, called subaredmve been established. Besubareasorm a simplified

model ofload areas that are connectedMoymajor transmissiomterfaces across the systenme
simplified model illustratepossiblephysical limitations of the flow of peer thatcanevolve over

time assystem changesccur. Figure2-2 shows the 1ISO subareas and three extéralancing
authorityareas’ While more detailed models are used for transmission planning studies and for the

27 A balancing authority aregformerly referred to as a control aré&aa groy of generation, transmissioand loads within
the metered boundaries of the @ati(i.e., balancing authorigs)that maintain the loadesource balance withingkearea.
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realtime operation of the system, the subarea representation shdvwgure2-2 is suitable for RSP08
studies ofesource adequacy, econorpgrformanceand environmental emissions.

Subarea Designation

Region or State

Subarea or Balancing
Authority Area

Region or State

Designation

BHE Northeastern Maine WMA Western Massachusetts

ME Western and central Maine/ SEMA Southeastern Massachusetts/
Saco Valley, New Hampshire Newport, Rhode Island

SME Southeastern Maine RI Rhode Island/bordering MA
Northern, eastern, and central Northern and eastern Connecticut

NH New Hampshire/eastern Vermont CT
and southwestern Maine

VT Vermont_/southwestern New SweT Southwestern Connecticut
Hampshire

BOSTON Greater Boston, including the NOR Norwalk/Stamford, Connecticut

(all capitalized)

North Shore

CMA/NEMA

Central Massachusetts/
northeastern Massachusetts

NB, HQ, and NY

New Brunswick (Maritimes), Hydro-|
Québec, and New York external
balancing authority areas

Figure 2-2: RSP08 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 limitations near the
borders with western Massachusetts and Rhode Island. 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).

Load zones and capacity zorage other types of subregions of the Nemgland Balancing Authority
Area.Loadzonesare aggregations @iricing nodegpnodeswithin a specific area for which the ISO

Further information is available online at the Northeast Power CoordinatimcCAMPCC) Web site itNPCC Control
Area CertificationProcesgNew York: NPCC Ing n.d); http://www.npcc.org/ andittp://www.nerc.com/Note that the
terminology in some references has not yet been updated.
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calculates and publishes daliead and redime locational marginal prices (LMP¥)Load zones

reflect the operating characteristics of, and the major transmission constraints on, theghea En
transmission systenmport-constrained load zones are areas within New England that do not have
enoughin-meritlocal resources and transmission import capability to reliably serve local défnand
Exportconstrained load zones are areas within Negldfrd where the available resources, after
serving | ocal |l oad, exceed the areasod tSonens mi

SSi

load zones have the same boundaries as some of the states, while other zones have boundaries related

to the R® subareas. Some subarea, {pade, and state names are the same as well. New England is
divided into the following load zones: Maine, New Hampshire, Vermont, Rhode Island, Connecticut
(CT), Western/Central Massachusetts (WCMA), Northeast MassachuskBsston (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 codtigeibiisr export nor
import constrainedCapacity zones are usiedthe Forward Capacity Auctions (FCA) (see
Section5.1).

2.3 RSP Purpose and Requirements

Many of the | SO6s dut-apprevediranemissiengMatketsineSkrvitey it s

Tariff, a part of which is th®pen Access Transmission Tafiffansmission Tariffj° As required by

FE

the tariff, the | SO wor ks theough aneopen anditrabsparenthe r egi o

process. In particular, members of the Piagidvisory CommittegPAC) advise the IS@nthe
scope of work and assumpticios the RSPand comment on the preliminasystem assessments,
solutionstudy resultsand final draft of the repoft.

The purpose of the RSP is to provide an annual assesefrfgow to maintain the reliability of the

New England bulk power system while promoting the operation of efficient wholesale electricity
markets. To conduct this assessmtrd ISO and its stakeholders analyze the system and its
components aa whole,accounting fothe performance of these individual elementstaeanany

varied and complex interactions that occur among the compomérith affects the overall

performance of the system. During the planning process, the options for satisfying thihaiclealse
been defined are evaluated to determine which would be most effective, such as adding resources,
reducing demand, upgrading the transmission system, or using a combination of solutions.

28| ocafonal marginal pricesare calculated and published prices for electricity at one of five types of pnodes within the New
England Balancing Authority Area: external interfaces, load nodes, individual genemédtoodes, load zones, and tHeb.
StandardMa k et Design ( SMD) inmmrkeistructurk thag incarpodates locational marginal pricing, as
well as multiple settlements in dajnead and redagime markets, and risk management tools to hedge against the impacts of
higher differentialsi. MPs when transmi ssion congesti on2007Amualt s. For
Markets ReporfAMRO7) (June 2008); http://www.isne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html.

2 |n-meritgeneration refers to a supply offer that is atee and dispatched because itdsmoreexpensive than other
accepted and dispatched supply off@st-of-merit capacity (in megawatts) is more expensive than the marginal; price
setting, supply offer.

S0 FERC Electric Tariff No3, ISO New England Indransmission, Markets, and Services Taffart I, Section 48) (2007)
http://www.isene.com/regulatory/tariff/index.html.

31 Any stakeholder can designate a representative to the PA@biging written notice to the 1ISO. PAC materials (2001
2008) are available online at http://wwwise.com/committees/comm_wkgrps/prtcpnts_comm/pac/index.html.
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In addition to assessirige amount of resources that theerall system and individual areas of the

system need, the planning process assesses the types of resources that can satisfy these needs and any
critical time constraints foaddressing thenThus,the RSP specifies the characterist€she physical

sdutions thatcan meet thdefined needdt alsoincludes information omarket solutios to address

them which market participants camse to develop the most efficient solutions, such as investments in
demandside projects, distributed generatiothergenerationand merchant transmissiofo account

for market responsabatfall thatshort of meeting these needs or transmission infrastructure

requirementsto facilitate the efficient operation of the markghe RSRalsoidentifiesa regulated

transnission solution.

RegionalSystemPlans must account for the uncertainty in the assumptions made about the next
10yearsstemming fronchanging demand, fuel prices, technologies, market rules, and environmental
requirements; other relevant events; andpthgsical conditions under which the system might be
operatingIn developing RSRghe ISOalso is requiredo coordinate study efforts with surrounding
RTOs andhalancing authoritareas andnalyze information and data presented in neighboring plans.
Ead report must also provide the status of proposed and ongoing transmission upgrades and justify
any newly proposed transmission improvements.

Regional System Plans must comply with North American Electric Reliability Corporation (NERC)
and Northeast Powe&oordinating Council (NPCC) criteria agthndards awell asSO planning and
operating proceduré$The RSPs also must conform to transmission owner criteria, rules, standards,
guides, and policies consistent with NERC, NPCC, and ISO criteria, stanaladdsrocedure3hese

will continue to evolveparticularlywith the identification of issuamisedby thelarge penetration of
variableoutput renewable resources, especially wind generation, and desidangsources.

2.4 Features of RSP08

RSP@® providesinformationabouttheregp n 6 s el ect r i c ithtoygh 208; epdlagesthe om 2 00
comprehensive summary of resource and transmission plans for New England included inraBR&P07

outlines thestatusof planned, ongoing, and completed studiesteantsmision projectsas of June

2008. Section 3presents the load forecast

Section 4provides an stimateof the systemwiddong-term resource adequacy ne€ds., the

minimum amount of capacity thegion will require) This estimate isonsistent with the
methodologiesised for the Forward Capacity Market (FCM)opeational capacity market intended to
meet the systembs resource needs by sending appr
maintain existing investment both where and when ne&hdion Sdiscusses capacity issussd
summarizes the results of the first Forward Capacity Auction (FCAT#i9 section also describes
available demad-response resources, otltypes ofdemand resources, the impacts of conservation

and energfficiency on the use of electricity, ahdw aligning retail customer electricity prices with
wholesale electricity costgould affectdemandSection 5also includes thetatus of supphgide

resources in the ISO Generatioterconnection Queue (the queue) (i.e., those generators interested in
interconnecting to the ISO New Englagiéctricpower system that have sulited interconnection

2ANERC Reliability Standardso (Princeton, NJ: NERC, 2008);
http://www.nerc.com/~filez/standards/Reliability_Standards.htmli NP CC Regi onal Documentso in ¢t
Procedures sections (New York: NPCC Inc., 208%)://www.npcc.org/documents/regStandards/Criteria.aspfi| SO Ne w
England Planning Procederestm/ (R0D68)prbteds/ I wawei pban/ i ndex
(2008); http://www.isene.com/rules_preds/operating/index.html.
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requests to the ISO$ection &discusses how to meet identified system and-fauket needs for
operating reservefroughthe locational Forward Reserve Market (FRM), a seasonal forward
procurement markét.In addition, the section describes bhemandResponsdreservePilot Program

Section 7discusses the reliability issustemming fronther e g i heavylependencen natural gas
fired generationThe ction provides information on the natural gas system, the risks to the electric
powersystem, and the ongoing actions to improve the reliabilithefuel supply to generators that
burn natural gas. Section 8 discusses environmental requirements tejadeger plant air emissions
and water discharges and renewable resoukbesting these environmental regulations most likely
will result in increased amounts of variadoletput renewable resources and demand respbhse
interconnection issues and ogéonal challenges of these types of resources are discusSectiion

9. Section 1Gsummarizeproduction analysis results that shthe economic and environmental
impacts ofa system expansionesgario.

Section 1Jprovides an overview dfansmission planning, security, and upgrades. The section

describes the status of transmission investment, transmission system performance and development,

and specific transmissi@rojects, planned and underway, including those to reduce dependence on
generating units in small logubckets Section 1Zovers the status of national, interregiomeald

systemwide planning efforts and other initiativesifioproving the reliability and security of the New

England bulk power system, neighboring power systems, and the systems of the United States and

North Americaasawhol® SP086s concl usi ons and rSectoobdmendati o

A list of acronyms and abbreviations usedRSPOS8 is included at the end of the report.

33 Load pocketsire areas of the system where the transmission capability is not adequate to import capacity from other parts
of the system, and load must rely on local generation.
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Section 3
Forecasts of Annual and Peak Use
of Electric Energy in New England

The load forecasts form the basis éeraluating the reliabilitand economic planng of the bulk

power system under various conditi@rsl for determining whether and when improvements are

neededThis section summarizes the shamd longrun forecasts of the annual and peak use of

electric energy New Englangide andin the statesind subares. The section describes the economic

and demographic factotisat drivethe forecasts and explains the forecast methodology. It also

summari zes the recent r evi gimludng suggbseonslfobi@dreavedf or e c a
transparencyra technical accuracy.

3.1 Short- and Long-Run Forecasts

The I1SO forecasts are estimates of the total amounts of electric energjlitbatneededn the New
England states annualynd during seasonal peak hougach forecast cycle updates the data fer th
regi on 0 sannudl and peakse ofalectric energy by includirgy additional year of data, the
most recent economic and demographic forecasidresettlement adjustmeritsat include meter
corrections*

Table3-1sutmar i zes t hranfdre8adté &f anaulal @lectric energy use and seasonal peak

loads for 2008 and 2009. Thet energy for loadNEL) shown in the table is the net generation output

within an area, accounting for electric energy imports from otteasaand electric energy exports to

otherarea. It also accounts for system losses but excludes the electric energy consumption required to
operate pumpedtorage plants. The peak loads shown in the table have a 50% chance of being

exceeded and are expedtto occur at a weighted New Englamidle temperature of 90.4°F (i.e., the

50/ 50 Areferenced case). Peak |l oads with a 10% c
weighted New England/i de t emper ature of 94. 2UFcaseare consi d

Table 3-1
Summary of the Short-Run Forecasts of NewEn gl ando6s
Annual Use of Electric Energy and 50/50 Peak Loads

% Change | % Change

@
Parameter 2007 2008 2009 2007i 2008 | 2008i 2009

Annual use of electric energy

(1,000 MWh)® (NEL) 133,725 135,000 136,540 1.0 11
Summer peak (MW) 27,460 27,970 28,480 1.9 1.8
Winter peak (Mw)®© 22,775 23,030 23,320 11 1.3

(a) The weather-normal actual load is shown for the 2007 annual energy use and summer peak load.
(b) AMWhO refer sshour@ megawatt
(c) The winter peak could occur in the following year.

%The |1 S0O6s Capacity, [on(EELf)yeportsartaih moradeiledinfoanmasomin sttt

long-run forecast methodologies, models, and inputs; weather normalization; regional, state, subareazandftradasts

of annual electric energyseand peakoads; high- and lowforecast bandwidths; and retail electricity prices. They are

avail able online at AGEbTtPpo-héewaswmi Bgabef akl s/ 28608 _ detail /i
Report 2008 http://www.isone.com/trans/celt/report/index.html
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Electricenergyuseis forecast t@row 1.0% in 2008 and 1.1% in 2009. Thensnerpeakload is
forecast tagrow 19% in 20@ and 18% in 20®.The winter peakload i forecast tgrow 1.1% in
2008 and1.3% in 200.

Table3-2s ummar i z e s +uh rechskOftasnual eteatric energy use and seasonal peak
load (50/5Cand 90/10) foNew Englancbverallandfor eachstate The price of electricity andther
economic and demographic factosed Sectio3.2) drive the annual use of electric energy and the
growth of the seasonal peak.

Table 3-2
Summary of Annual and Peak Use of Electric Energy for New England and the States
Net Energy for Load Summer Peak Loads (MW) Winter Peak Loads (MW)
State® (1,000 MWh) 50/50 90/10 50/50 90/10

2008 2017 |cAacrR™| 2008 | 2017 | 2008 2017 |cAcrR™|2008/09 | 2017/18 | 2008/09 | 2017/18 | CAGR™

New England 135,000 | 145,275| 0.8 27,970 31,250 | 29,895| 33,595| 1.2 23,030 24,950| 24,175| 26,310| 0.9

Connecticut 34,050| 36,755| 0.9 7,455 | 8,335 7,960 8,955 1.2 5,875 6,355 6,180 6,705| 0.9

Maine 11,985| 12,965| 0.9 2,105| 2,350 2,235 2,510 1.2 1,995 2,150 2,080 2,255 0.8

Massachusetts 61,815| 65,605| 0.7 12,910 | 14,245 13,775 15,270 1.1 10,535| 11,330 11,070| 11,965| 0.8

New Hampshire | 12,060 13,865| 1.6 2,530| 3,030 2,770 3,345 2.0 2,135 2,440 2,250 2,580 15
Rhode Island 8,600 9,145 0.7 1,890 2,110 2,015 2,255 1.2 1,405 1,515 1,465 1,580| 0.8
Vermont 6,495 6,940 0.7 1,085| 1,205 1,140 1,275 1.2 1,090 1,170 1,140 1,220 0.8

(a) A variety of factors cause state growth rates to differ from the overall growth rate for New England. For example, New Hampshire has the
fastest growing economy in New England, and Massachusetts has the slowest growing economy in the region.

(b) CAGR stands for compound annual growth rate.

Thecompound annual growth réi@r electricenergyuse is 0.8% for 2008 through 2017 and 0.9% for
the winter peaké The CAGR for the summepeak load i4.2% peryear for 2008 through 2017. The
growth of the summer peak follows the annual growth in electric energy use but also includes a
continuing decline in thannualload factor(i.e., theratio of the average hourly Idaluing a year to

peak hourly load)as shown irFigure3-1. The ISO attributethe declining load factors to an increase

in air-conditioning penetration, which has led to an increase in summer peak use relative to average
use.

% The compound annual growth rate (CAGR) is calculated as follows:

. . 1
PerceniCAGR = W ( Final Year- Initial Year] ~1 |x100
Peakin Initial Year
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Figure 3-1: New England annual load factor.

Note: The continuing decline of the long-run load factor follows the downward trend of the historical and short-run
forecasts and reflects increases in air-conditioning penetration.

3.2 Economic and Demographic Factors and Electric Energy Use

The | SOb6s forecasts of electric energy use i
use concept, which sums the total electric energy used residentially (4086)eodally (40%), and
industrially (20%) Real income and the real price of electricity, which serve as proxies for overall
economic and demographic conditions, &eegrimary factors applied to determine electric energy
use Table3-3 summarizes these and other indicators of the Eegland economy.

Table 3-3
New England Economic and Demographic Forecast Summary
Factor 1980 2007 CAGR 2008 2017 CAGR
Summer peak (MW) 14,539 27,460 2.40 27,970 31,250 1.2
Net energy for load
(1,000 MWh) 82,927 133,725 1.80 135,000 145,275 0.8
Population (thousands) 12,378 14,307 0.50 14,348 14,579 0.2
Real price of electricity
(cents per kWh, 1996 $) 12.00 11.28 -0.02 11.69 12.10 0.4
Employment (thousands) 5,539 7,047 0.90 7,087 7,581 0.8
Real income (millions, 1996 $) 251,513 503,511 2.60 512,200 574,980 1.3
Real gross state product
(millions, 1996 $) 267,611 640,640 3.30 654,548 809,336 2.4
Energy per household (MWh) 18.954 24.053 0.90 24.123 24.623 0.2
Real income per household
(thousands) (1996 base year) 57.487 90.567 1.70 91.524 97.453 0.7
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Theforecast for2008 to 2017 of the retail electricity pricassumes thamcreases will be held to the
rate of inflation(2.5% average annual growth)dawill incorporate the assumed transition césim

the FCM Settlement Agreement and assuroapacity costfrom the Forward Capacity Market
($1.9billion in 2010, increasing t&2.5billion in 2017).** The assumed capacity costs of the FCM are
based oRSPO® s pr o] e ct eqguiremgnss foimstaled chmacity (ICAP) and an assumed
capacity clearing pricef $4.75/kWmonth after adjustments for peakergy rent’

To create théoad forecastenergy efficiency and demamedsponse resourcbave beelreatedeither

as resources or &sad modifiers.Beforethe2007 Regional System Plahelong-run forecasts of

annual and peak use of electric energy for the New England states were explicitly adjusted to reflect
the forecasts of reduced energy uselltezwy from existing and new utilitgponsored conservation and
loadmanagement (C&LM) programs (now referred to as demand resoutcegver, the new

Forward Capacity Market treats and pays new demand resources and existing demand resources in the
transtion periodin a comparable mannas traditional supply resourcigssatisfying the Installed

Capacity Requirement (ICRplues(see Sectiod.1andSection5.1). Becausehese resources are part

of the resource base ugedneet the e g i laad féracastthe RSP08oad forecasis not adjusted to
account fothesedemand resourceAny reductions from past C&LM progranasid other energy
efficiency and conservatianeasures not captured by the FGdwever, are embedded in the

historical dataand are implicitly reflected in the load forecast.

3.3 Forecast Methodology Review

In early 2006the ISQinitiated a review ofts methods for forecasting tlamnualand pealuse d

electricity. The ongoing development thfe Forward Capacity Market, which relies on ISO pesk

forecasts, provided the impetus to evaluate and improve, as practicéble, foiedading

practicesThe purpose of this reviewas to ensure thattheS O6s f or ecast malt hodol o
in the most accurate estimates of laadl be deemed reasonable and acceptable to a majority of
stakeholders.

ThelSO hireda consulting firm Benchmark Forecast® reviewthe forecashg processTwo types
of recommendations emerged fre n ¢ h neaalu&tidod process recommendations and technical
recommendatiords which were highlighted in RSP0O7.

The ISO hired a PhD economist with expertise in statistical and econometric modeling to review and
address the Benclark recommendations. As a result, the models were subjected to rigorous statistical
testing, the energy models were respecified, and the peak models were refined. The forecast
documentation detaithesetests and changés.

% The irflation rate was obtained froMo o d y 6 s E cas published far ©ctober 200West Chester, PA),
http:/Avww.economy.corh

%7 Installed capacitys the megawatt capability of a generating unit, dispatchable load, external resource or transaction, or

demands i de resource that qual ivard€apacayMarket geandihgitoctHe markettrules.n t he | S
Additional information is available online http://www.isane.com/markets/othrmkts_data/fcm/index.htRdr each

capacity zonehat will experience price separation in an upcoming Forward Capacity Auctiqgmedkeenergy reris the

marketbased hourly revenue that a capacity resource will be able to earn, minus its variable operating cost, including fuel

cost. Because the RSP@&d forecast was developed before running the first FCA, the assumed capacity price does not

reflect the results of the first auctidBection5.1 contains additional information on the FCA.

%Theforecastdocunentation is available online at http://www.ise.com/trans/celt/fsct_detail/index.html.
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The ISO periodically reviewsstioad forecast methodology and models. Staff continuously remain
alert to opportunitiethat mayimprove the quality of the ISO load forecast amdoordinate changes
in methodologies and models wittakeholdersAdditionally, theNEPOOLLoad Forecast @nmmittee
reviews and comments on the load forecast methodology

3.4 Subarea Use of Electric Energy

Much of the RSPO08 reliability analysis depends on forecasts of the annual and peak use of electric
energy in the subaredbBhese forecasts asemmarized imable3-4 andprovideimportant market
information to stakeholde?$Table3-5 shows the forecasts for the peak use of electric energy for the
New England states atamhd zonesTable3-6 shows the forecast fohe RSP subareasd their
relationship to théoad ones and stateé$

Table 3-4

Forecasts of Annual and Peak Use of Electric Energy in RSP Subareas, 2008 and 2017

Net Energy for Load Summer Peak Loads (MW) Winter Peak Loads (MW)
Area (1,000 MWh) 50/50 Load 90/10 Load 50/50 Load 90/10 Load

2008 | 2017 |CAGR| 2008 | 2017 | 2008 | 2017 |CAGR |2008/09 | 2017/18 | 2008/09 | 2017/18 | CAGR
ITSo(t)all\leW England | 135 000 | 145,275 | 0.8| 27,970| 31,250 | 20,895 | 33,595 | 1.2| 23,030| 24,950| 24,175| 26,310 0.9
BHE 1,920| 2060 08| 325| 350| 345 370| 08 325 365 340| 385 13
ME 6,600| 7,055 07| 1,140| 1275| 1,215| 1,365| 1.3| 1,125| 1,205| 1,175| 1,265 0.8
SME 3445| 3720 09| 635 720 675| 770 1.4 545 585 570| 615 0.8
NH 10,030| 11,560| 1.6| 2,085| 2535| 2,280| 2,790 22| 1,770| 2,025| 1,865| 2,145 15
VT 7,380 7975 09| 1,300| 1,455| 1,380| 1560| 1.3| 1,260| 1,370| 1,320| 1,435 0.9
BOSTON 27,115| 28,280| 0.5| 5645| 6,010| 6,030| 6450| 07| 4,565| 4,875| 4,795| 5,150 0.7
CMA/NEMA 8,625| 9510 11| 1,810| 2,095 1,930| 2,245| 1.6| 1,495 1,645| 1575| 1,735 11
WMA 10,845| 11,620| 08| 2,130| 2405| 2,270| 2,575| 14| 1,000| 2,015| 1,995| 2,130 0.7
SEMA 13,000| 14,935| 08| 2,975| 3300| 3175| 3,540 1.2| 2,360| 2,565| 2,475| 2,705 0.9
RI 11,460| 12,340| 08| 2545| 2,865| 2,715| 3065| 1.3| 1,860 2,005| 1,945| 2,100 0.8
cT 16,615| 17,740 07| 3650| 4,060| 3,895| 4,365| 1.2| 2,860| 3,060 3,010| 3,230 0.8
swcT 11,235| 12,190| 09| 2,430| 2,725| 2,595| 2,930 1.3| 1,955| 2,145| 2,055| 2,265 1.0
NOR 5835| 6,290 08| 1,300| 1,460| 1,390| 1,570 1.3| 1,005| 1,085| 1,055| 1,145 0.9

%9 Details of the loads are available online at the ISO Webf@|.T Forecasting Details 20{8
http://www.isone.com/trans/celt/fsct_detail/index.html. The full Eteport,2008 2017 Forecast Report of Capacity,
Energy, Loads, and Transmissiasavailable online at http://www.iso
ne.com/trans/celt/report/2008/2008_celt_report_final.pdf.

40 For additional information, refer to the March 28, 2008, pricing node (Priable available at the 1ISO Web site,
ht n fp o thetcamvstmonis/stnt 0rdd_info/2008/index.html. Also see AMRO7.
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Table 3-5
Forecasts of Peak Use of Electric Energy for Load Zones and the New England States, 2008
2008 Summer Peak-Load Forecast
Load Zone® State 50/50 Load 90/10 Load
State State
MW Peak Load MW Peak Load
% %
CT Connecticut 7,454 100 7,959 100
ME Maine 2,104 100 2,237 100
NEMA/Boston 5,565 43 5,943 43
SEMA Massachusetts 3,630 28 3,873 28
WCMA 3,712 29 3,956 29
Massachusetts subtotal 12,907 100 13,772 100
NH New Hampshire 2,530 100 2,771 100
RI Rhode Island 1,890 100 2,017 100
VT Vermont 1,085 100 1,140 100
Total 27,970 29,896
(@) Thetotalload-z one projections are similar to the state | @&alecagstiData ecti ons

F i | hep:/fvww.iso-ne.com/trans/celt/fsct_detail/2008/isone_2008_forecast_data.xls;

t a BSONE Contfol Area, States, &

Regional System Plan (RSP08) Subareas Energy and Seasonal Peak-Load Forecastand SMDLoadZones . 0O
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Table 3-6
Forecasts of Peak Use of Electric Energy for RSP Subareas, Load Zones, and the New England States

2008 Summer Peak-Load Forecast
o » 50/50 Load 90/10 Load
Subarea | L0adZone State Percentage Percentage
MW RSP State MW RSP State

Subarea | Peak Load Subarea| Peak Load

BHE 325 345
ME Maine 325 100.0 15.4 345 100.0 15.4

ME 1,140 1,215
ME Maine 1,097 96.2 52.1 1,166 96.0 52.1
NH New Hampshire 43 3.8 1.7 49 4.0 1.8

SME 635 675
ME Maine 635 100.0 30.2 675 100.0 30.2

NH 2,085 2,280
ME Maine 47 2.3 2.3 51 2.2 2.3
NH New Hampshire 1,965 94.2 77.7 2,152 94.4 77.6
VT Vermont 73 &3 6.7 7 3.4 6.8

VT 1,300 1,380
NH New Hampshire 364 28.0 14.4 398 28.9 14.4
VT Vermont 936 72.0 86.2 982 71.1 86.2

BOSTON 5,645 6,030
NEMA/Boston Massachusetts 5,565 98.6 43.1 5,943 98.6 43.2
NH New Hampshire 80 14 3.2 87 1.4 3.1

CMA/NEMA 1,810 1,930
WCMA Massachusetts 1,732 95.7 13.4 1,845 95.6 13.4
NH New Hampshire 78 4.3 3.1 85 4.4 3.1

WMA 2,130 2,270
CT Connecticut 74 35 1.0 79 35 1.0
WCMA Massachusetts 1,980 93.0 15.3 2,111 93.0 15.3
VT Vermont 76 3.6 7.0 81 3.6 7.1

SEMA 2,975 3,175
SEMA Massachusetts 2,823 94.9 21.9 3,013 94.9 21.9
RI Rhode Island 152 5.1 8.0 162 51 8.0

RI 2,545 2,715
SEMA Massachusetts 807 31.7 6.3 860 31.7 6.2
RI Rhode Island 1,738 68.3 92.0 1,855 68.3 92.0

CT 3,650 3,895
\ cT | connecticut 3,650 | 100.0 | 49.0 3895 | 100.0 | 49.0

SWCT 2,430 2,595
’ cT | Connecticut 2,430 | 1000 | 32.6 2,505 | 100.0 | 326

NOR 1,300 1,390
‘ cT | Connecticut 1300 | 1000 | 17.4 1390 | 100.0 | 17.4
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3.5 Summary of Key Findings

The RSPO08 forecasts of annual and peak use of electric energward¢Hanthose made foRSP07,
mainly due to lower growth in tHd o o d Bcénemy.contong-run forecast of personal income and
to a lesser degreehanges in th&506 energy and pedlorecastingnodels:

e [Forecasts ofdngrun growth rates are low@rmreal ncome growth fell from 1.6% to 1.3%,
annualenergy growth fell from 1.2%p 0.8% winter peak growth fell from 1.2% to 0.9%,
and summer peak growth fell from 1.7% to 1.2%.

e The 50/50 summepeakforecastwas lower than in RSP6780 MW lowerby 2010 and
850MW lower by 2016.

¢ The 50/50 wintepeakforecastwas lower than in RSP87385 MW lowerby 2010 and
820MW lower by 2016.
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Section 4
Resource Adequacy Requirements

To ensure that the New England bulk power system has adequate capacity resources to meet its
reliability requirements under a wide rangeegisting and futureystem conditions, the ISO must
routinely conduct a number of resource adequacy analyses. It must determine the amount of installed
capacity the region needshere capacity should be locataedd the net operable capacity needed for

the system overallinder conditions of expected aextreme weatheilhese analyses provide

estimates othe amounts and locations of suppynd demandide resourceseeded to ensure that all
requirements are met. Thisction describes the requirements for resource adequacy, the analyses
conducted to determine specific systemwide anddad resource adequacy needs, and the results
and findings of these analyses.

4.1 Systemwide Installed Capacity Requirement

To determingheregional hstalledCapacityRequirementor ensuring that the system overall has
adequate capacity resourcte ISO usethewell-established probabilistic logsd-load-expectation

(LOLE) analysis' The LOLE analysisdentifiesthe amount of insta#d capacitfMW) the system

needs to meet the NPCC and ISO resource adequacy planning criterion to not disconnect firm load
morefrequently than once in 10 yedtd he analysis examines system resource adequaisr
assumptions for the load forecast, t@se availability, and possibtie-line benefitgi.e., the receipt

of emergency electric energy from neighboring regiéhigd meet the NPC@oncein-10-yeasd

LOLE requirement, a bulk powaystem needs installed capacity in an amount equal to thetegpec
demand plus enough to handle any uncertainties associated with load or with the performance of the
capacity resources.

Before December 2006, the ISO operated an Installed Capacity Market for prabaraapacity
needed to meet the regional IAR aregional settlemerdgreemenfocused orninstalled capacity,
FERC approved a Forward Capacity Market in New EngtaRdr this market (described in more
detail in Section 5), capacity is procured through annual Forward Capacity AuEizmis:CA will
procureat least the megawattmount of capacitpeeded to medhe ICR established before the
auction®* The purchased capacity will needd® availablén the specified timeframi ensure that

“1 probabilistic analysesise statistical estimates of an event taking place and explicitly recalyaizie inputs are
uncertain. Thus, the outcome of a probabilistic analysis is a measure of the likelihood of an event taking place.

2 Not meeting this criterion could result in a penalty, currently being developed by the NPCC, for the New England
Balancihg Authority Area. Additional information is available online at
http://www.npcc.org/documents/regStandards/Criteria.aspx

3 Tie-line benefits account for both the transmissi@msfe capability of the tie lines and the emergency capacity assistance
that may be available from neighboring systems when and if New England would need it.

44 Devon Power, LLC115 FERC 1 61,34@rder on Rehearing and Clarificatiopri17 FERC  61,13@ocketNo. ER03
563 et al) (2006).Also seeSettlement Agreement Resolving All Issues at § @V Settlement), filedn Explanatory
Statement in Support of Settlement Agreement of the Settling Parties and Request for Expedited Consideration and
SettlemenAgreement Resolving All IssueBevon Power, LLCet al. (Docket Nos. ER0%63-000,-030,-055) (filed

Mar. 6, 2006).

5 The amount procured may exceed the ICR as a result of either price floors established in the development &f the FCM
which case, althe resources offered to the market would clear below the established floér pribecause the size of the
marginal resource that cleared in the auction was larger than the amount needed. The FCM rules allow for intermediate
adjustments to the amountmocured capacity to account for expected changes in system conditions; seeSSe&ion
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the region will have adequate resources to meet regional cesoeed$® The first FCA took place in
February 2008, and the capacity that cleared this austlbneed to be available beginning in
June2010.

The FCM transition period runs frodecember 2006 through May 20IRuring this time, all

installed capacjtresources will receive fixed payments based on their moratihgs forunforced
capacity(UCAP) (i.e., the megawatimountofa r e s o u r c imstabed capaeitghat bas begen
adjusted to account for availabilityfter the transition periodCR values will be used to establish

the amount of installed capacity that must be procured to meet systemwide resource adequacy needs.

RSPO08 presents the established ICR values for the 20@40d:apability yearand shows

representative net ICR valuis the 2009 and 2011 through 2017 period/hile the representative

ICR values presented in RSP08 do not indicate the amount of capacity the region must purchase, these
valuesprovide stakeholders witlageneralidea of theesourceneeds of the region.

4.1.1 Systemwide ICR Calculations

The model used for conducting the ICR calculation for New England accounts for the load and
capacity reliethat can bebtairedfrom implementingoperating procedures, includitmpdresponse
programs as well as tllne benefts assumed to be available from neighboring systems. The ICR
computation, using singlebus model, does not consider the transmission system constraints within
New England? The ICR simulationslso model all known external firf€CAP purchases and sales
report ed 2J20i20lMerechsBRedod of Capacity, Energy, Loads, and Transmission
(2008CELT Repor}.* The assumptiongsed to develop the ICR values published in RSkfe

fully presented to andiscussedhoroughlywith the NEPOOL Power $iply Planning Committee
(PSPC)the NEPOOL ReliabilityCommittee(RC), and the Planning Advisory Committee.

4.1.2 ICR Values for the Transition Period Capability Years 2008 and 2009

Table4-1 summarizes théCR valuesfor the2008 capability year and representative NaRiesfor

the 2009 capabilitygar The ICR calculationassune 800 MW of total tieline benefitsemanating

from the Maritimes and New York artide 1,200 MW ofthe Hydro-QuébednstalledCapability
Credit(HQICC) (the current FER@pproved level). As shown, 2008 ntbly ICRs range from a low

of 32,147 MW for September 2008 to a high of 35,739 MW for November 2008, while 2009 monthly

48 Established ICR values refer to the values that either have been approved by FERC or have been filed with FERC for
appoval.

47 Representative net ICR values are the representative Installed Capacity Requirements for the region, minus the tie

reliability benefits associated with the Hydtbu ® b ec Phase |/ | 1 Interface (termed HQI C
the HQICC is a monthly value that reflects the annual installed capacity benefits of the HQ Interconnection, as determined by

the ISO using a standard methodology on file with FERC. The representative net ICR values are the values calculated by the

ISO solely tainform New England stakeholders. These values have not and will not be filed with the FERC for approval.

Capability yeargunfrom June 1 through May 81 the following year.

8 A busis a point of interconnection to the system. Internal transmission ainstare addressed by the modeling of local
sourcing requirements (LSRs) and maximum capacity limits (MCLs); see Sécion

491502008 2017 Forecast Report of Capacity, Energy, Loads, and Transmigsioit, 2008) http://www.iso
ne.com/trans/celt/report/index.html.
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