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Preface

This report is a compilation of summaries of activities that have been completed or are currently ongoing
with the Joint ISO/RTO Planning Committee (JIPC) during the year 2009. The report also includes
discussion of the Northeast Power Coordinating CoyNPCC), the Reliabilitizirst Corporation(RFC),

and the North American Electric Reliability Corporation (NERC).
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Northeast Coordiated System Pla{ 2009

1 Executive Summary

ISO New England Inc. (IS®IE), the New York IndependeBtystem Operator (NYISO), and the PIM
Interconnection (PJMeachproduce their own annual regional plan covering the needs of the region that
each ISO/RTO serves. In addition, these ISO/RTOs work jointly under a formal protocol studying
numerous issues réddl to interregional electric system problems, developments and performance. The
intent of collaboration under the joint planning protocol is to ensure that the electric system is planned on
a wider interregional basis and is proactive and well coordin@ited report covers the current joint

activities and their status as well as planned activities to be conducted under the protocol.

ISO New England (ISNE), New York ISO, and PJM follow glanningprotocol to enhance the
coordination of planning actities and address planning seams issues among the interregional balancing
authority areas Hydro-Québec TransEnergithe Independent Electric System Operator (IESO) of

Ontario and the New Brunswick System Operé@dBSO) participate on a limited basis $hare data and
information. The key elements of the protocol are to establish procedures that accomplish the following
tasks:

¢ Exchange data and information to ensure the proper coordination of databases and planning
models for both individual and joint plaing activities conducted by all parties

e Coordinate interconnection requests likely to have ebosder impacts
¢ Analyze firm transmission service requests likely to have dvosder impacts
e Develop the Northeast Coordinated System Plan (NCSP)periadic basis

¢ Allocate the costs associated with projects having dsosder impacts consistent with each
partyodés tariff and applicable federal or pr o

To implement the protocol, théoint ISO/RTO Planning Committee (JIP€as brmed,and an open
stakeholder group called the Interea Planning Stakeholder Advisory Committee (IPSA@}¥ created
to discuss work conducted by the JIPThrough the open stakeholder process, the JIPC has made
progress addressing several interregitmaddncing authority area issues over the past year, including:

e Analysisof transmission upgraddscludingupgrades ihe PlattsburgtvT area

¢ The coordination of interconnection queue studies and transmission improvements to ensure
reliable interregionigplanning

e Crossborder transmission security issues, including the consideration efflgssirce
(LOS) contingencies in New England

e Studies aimed at investigatirggenerator deliverability and load deliverability issues

'!Additional information about the Northeastern | SO/ RTO Pl anni
http://www.interiso.com/public/document/Northeastern%2GETD%20Planning%20Protocol.pdin RTOis a Regional

Transmission Organization that is resporesiiolr a wide geographic area known as a balancing area. ISO New England is the

RTO for Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. The New York Independent System
Operator (NYISO) is responsible for New York State. The Riiefconnection 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.

2 past NCSPs and related materials are availaliigggt/www.interiso.com/documents.cfm Whi | e fiperi odi c® i s n«
defined within the protocol, new analytical material has historically been provided on an annual basis.

5See HSOrPtaming © | PSAC me kitp:fwmg.interisotconzdefault.cfm

ISO New England, New York ISO and PJM 1
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e Market efficiency analyseseflecting coordinated models of the three ISO/RTOs and
neighboring regions

¢ Reporting orthe dfects of environmental regulation#cluding theintegration of wind and
other renewable resources, well as the effect alemand side resources on interregional
operations and planning

Interregional planning starts with the individual regional plans developed by the three ISO/RTOs through
their open stakeholder processes. These plans address resource adequacy needs, discuss the development
of transmission upgdes and new generation interconnections, and include other planning issues. The
ISO//RTOs als@onducteconomic studiethat assist policy makers and transmission develoffsestion

3) The regional plans are coordinated with neighboring systems. This is shown by studies of transmission
and generation facilities affecting interregional system performance, such as major 500 kV and 765 kV
expansion plans in PJM, and new ties between NYd8®the neighboring PJM and ISME systems.

(Section 4)

The JIPC has conducted several interregional studies. Loss of source (LOS) studies show an expected

limit in the 1,400 MW to 1,500 MW range and gexiodicallyupdated. These LOS studies perforrived

the planning horizon are only indicative of changes that may be expected to these limits. The actual limits

are set by operational planning studies. A prefeasibility study of a new tie between Plattsburgh, New

York and Vermont demonstrates the tie radgress a number of reliability issurghe areaThe stug
alsoshowanewt i e woul d increase allowable transfers acr
North Country to Vermont, amaverNe w En gl and 6 s intB NReavEmglandThe JP@alsb | i t vy
conducted studies tavestigate concerns regarding potengi@heration deliverability and load

deliverability issues near the PIM/NYISO border aratket efficiency analyses performed with focuses

on the NYISO/PJM and the NYISO/ISRE border aras.(Section 4)

In addition to studies conducted by the JIPC, there are several other interregional planning activities
supported by the ISO/RTOs. These include studies coordinated by Reliability Councils, the North
American Electric Reliability Corporath, and the ISGRTO Council. Planning issues across the entire
interconnection will be addressed by the newly formed Eastern Interconnection Planning Collaborative
Natural gas issueand their impact on the electric systdraye been coordinated among I8O/RTOs
throughout the Northeas({Section 5)

Thenortheastern statese subject tonanyenvironmental regulation®cludingozone standardgreen
house gas (such aarbon dioxidg restrictions and use of cooling water. The regulations have the
potential to affect generator economic performance by increasing costs for emission allowances, new
controls, and cleaner fuels. The regulations may also affect reliability by limiting generator energy
production and reducing capacity output. Since intéwreg system performance could change as a result
of new generation patterns, the JIPC monitors environmental regulftigmatential systerimpacts.
(Section 6)

Most of the states served by PIJM, NYISO, and-NB®have renewable portfolio standardselated

energy policies. The queue for renewable resource development in the three ISO/RTO regiawetotals
55,000MW, over90% of which is wind resources, including significant offshore wandjects.These
projects, if developed, would be sufficigntmeet the RPS short term goals while recognizing that
contributions could comedm other RPS sources not in the queudany of he RP®&scanbe met bya
combination ofenewable generation, energy efficietghind the meter generaticand alternatie
compliance paymentbat also serve as a cap on the price paid for renewablgy.(Section 7)

ISO New England, New York ISO and PJM 2
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The growth of wind resources creates system integration and operating challenges for all three ISO/RTOs.
These include transmission development to intameat these wind projects, system operating flexibility

to accommodate winddbs variability, operator aware
plant performance and standards. The JIPC monitors the separate evaluations of wind issues being
conducted individually byhe three ISO/RTOs, the Department of Energy (DOE), and the North

American Electric Reliability Corporation (NERG¥ection8) Many of the Northeastern states are also

promoting demand resources and their use is reflected in Bd@hI8O/RTOs planning processes and

wholesale marketg¢Section 9)

The JIPC recognizes the need for further work based on input from the IPSAC. Future plans call for
conducting additional interregional economic analyses that may identify potentsmhisaion
bottlenecks, and trigger the need for transmission planning analyses. In addition, cross border
transmission cost allocation discussions are planned following completion once projects have been
identified. The ISO/RTOs regularly provide the staifiseams issues a report, which includethe
schedules for addressing ttr@ssborderplanning issués(Section 10)

Planning is subject to many uncertainties, revised forecasts, and applications of new technologies.
Because planning is continuous, the NCSP results and activities represent a snapshot in time. The JIPC
will continuein an information sharing rok® coordnate planning issues and efforts across ISO/RTO
boundaries and remain alert to changes in system conditions and forecasts. Planning activities will also
include the impact of the recent economic downturn on load artd Tiwe! use of new technologies will

be considereds a factor that may affeittture transmission developmesithin and across ISO/RTO

areas, and the JIPC will continue to serve as a body to discuss these developments

Interregional studies are increasing in importance and the nedddassof the future system is vital. In
addition to the JIPC, the three ISO/RTOs participate in other interregional study groups that support the
Northeast Power Coordinating Council (NPCC), the Reliabiiist Corp. (RFC), the North American

Electric Rdiability Corporation (NERC), and the ISO/RTO Council (IRC). For the Northeast, the three
ISO/RTOs will continue and expand planning activities that address the mutual interactions of the
planned high voltage transmission systems of all regions, witltplartiemphasis on major planned
transmission additions and future system power transfer capabilities. The three ISO/RTOs also remain
committed to the IPSAC open stakeholder process as a forum to discuss interregional planning activities.

* The Seams Report is available onlinétip://www.iscne.com/regulatorgeams/2008/index.htmi

5 On February 5, 2009, the Energy Information Administration reported that nationwide fourth quarter electric energy
consumption had decreased by a full 1%.

ISO New England, New York ISO and PJM 3
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2 Introduction

The New York Independent System Operator (NYISO), ISO New EnglS8QNE), and the
PJMInterconnectioractively coordinaé system planning. In the fall of 2003, they recognized that a
broader initiative including other transmission operators in the Northeast would be beneficial and
accordingly, in Januar003, an intearea Transmission Coordination Task Force (TCFT) wasddr
including ISGNE, NYISO, PJM, and the Canadian members of Northeast Power Coordinating Council
(NPCC). NPCC staff also participated in these discussions. This led to the developmaotada for
coordinating these planning activities that was faired in Decembe2004 and subsequently filed with
FERC. The Joint Interregional Planning Commii#@&C) carries out the coordinated planning of the
combined ISENE, NYISO and PJM systems atit Interregional Planning Stakeholder Advisory
Committee (IBAC) provides useful public input to the planning process and its activities.

While not parties to thprotocol, the Independent Electricity System Operator of Ontario (IESO), Hydro
Québec TransEnergie (HQ), and New Brunswick Power (NB Power) agreeti¢ippte on a limited

basis in the dataharing and informatieexchange process. They also participate in interregional
planning studies for projects that may have Hatera impactto ensure better coordination in the
development of the power systentaihing activities are conducted in close coordination with the
Northeast Power Coordinating Council (NPCC) and the Reliability First Corporation (RFC).

To report periodically on these interregional planning activities, a Northeast Coordinated System Pla
(NCSP) describes these activities and their progress. The last NCSP was producedSm26QBen,
periodic updatehave beemprovided to the IPSAC. For example, improved interregional coordination of
fuel diversity issues has improved the overalbislity of the interconnected network. Other issues that
were coordinated by the JIPC and discussed with IPSAC included environmental regulations,
coordination of interregional resource adequacy and transmission studies, and other @hailyses.
documenis an update on some of these interregional activities occurring since the piN@iBBseport
was issued in March 2009.

This report is organizeds follows: SectioBpr ovi des summari es of the | SO/R
plans. Sectiod summarizes thenterregional studies conducted by the JIPC. Seétimvers additional

coordinated planning activities and issues. Sed@&icovers key environmental issues with potential

interregional impacts. Sectiaghsummarizes renewable portfolio standards. Se@&®summarizes wind

and renewable resource studies. Sedidiscusses demand resources and Setfatescribes plans for

additional interregional studies. Finally, Sectiohpresents a report summary and conclusions and

Sectionl2 contains a matrix that provides additional information on the existing transmission cost

allocation methods for all the ISO/RT@=rd a list of reference materials

The planning studies discussed in this report are based on 2009 load forecasts andjetited system
conditions.

5 Previous IPSAC studies can be foundhtp://www.interiso.com/documents.cfm
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3 Summaries of RTOsd6 System Pl ans

This secti on s umnraividua gassfot 2002 Bdc&is/thR pladrEng processes are
continuous, interested stakeholders are encouraged to participate in each of the ISO/RTO planning
meetings to obtain thost upto-dateinformation.

3.1 PJM 2009 Regional Transmission Expansion Plan (RTEP)

The PJM Regioal Transmission Expansion Plan (RTEP) is published annually in Febfirer009
RTEPdescribesanalysis performedvera range of study years and system conditimtuding studies

of a 2014 summer peak model. The load foreasstlis based on a weahnormalized summer peak
demand forecastvhich has a load growth ravé 1.5% annually over the next 10 yedrem 137,

948 MW in 2008 to 160,10%W in 2018 an increase of 22,199W over the decade. Individual
geographic zone growth rates vary from 0.9% to 2.6%. In developing the RTEP, PJM performs
comprehensive power flow, short circuit and stability analyses. These studies assess the impacts of
forecast fim loads and transactions with neighboring systems, existing generation and transmission
assets, and anticipated new generation and transmission facilities.

The PJM Board of Directors (BOD) has authorized more than $15 billion of transmission upgthdes an
additions since the first Board approved projects in 2000. Nearly $3.5 billion of these upgrades are under
construction or already in service. This figure includes more than $1.8 billion that were approved in 2009
alone. Over $12 billion of the total negsents baseline transmission network upgrades in the PIJM

footprint to ensure that the established reliability criteria will continue to be met. Approximately $3

billion is for additional transmission upgrades that will maintain reliability for nearlydByiegawatts

(MW) of new generating capacity resources and merchant transmission projects.

The2009 RTEP studies included all previously approved PJM backbone transmission .pfojests
include:the 2006approved 502 Junctiehoudoun 50V transmisson line (TRAIL), the 2007

approved SusquehanrhackawannaleffersorRoseland 50@V circuit, the AmosKemptown 76%V

circuit (PATH), and the Possum Poi@tlvert CliffsIndian RiverSalem 50V Circuit-Mid Atlantic

Power Pathway (MAPP). In additida the backbongrojects RTEP includes the 2006 approved 500kV
CarsonSuffolk line in Virginia and 500 kV Jacks Mountain dynamic reactive project in western
Pennsylvania, and the 2008 approved 500 kV BrancHRosglaneHudson line in northern New Jersey.
Thecritical need for these facilities was reexamined in the 2009 RTEP. As a result of this analysis the
portion of the MAPP line from Indian River to Salem was removed frorB@08RTEP due to delayed
need based on the most recent load and generation asswnpt addition, the 2009 RTEP resulted in

the adjustment in the required date for the PATH line from 2013 to 2014. The 2009 RTEP affirmed the
need and timing for the remaining backbone projects. The many other upgrades across PJM are discussed
in more cktail in the2009RTEP and on the Planning/RTEP pages of the PIJM weBdifeRIJM backbone
projects continue to be evaluated annually and as changing system conditions warrant.

3.2 NYISO 2009 Comprehensive Reliability Plan

The 2009Reliability Needs Assasnent(RNA) indicated that the forecasted baseline system meets
applicable reliability criteria for the next 10 years, from 2009 through 2018, without any resource
additions There areéhree primary reasons the 2009 RNA does not identify reliability needs:

ISO New England, New York ISO and PJM 5
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o Facility additions T Approximately 1,714 MW above the 2008 RNA resource assumptions,
which include approximately 800 MW of new wind capacity, with a lower MW level of
scheduled generation retirements than in the 2008 RNA, have been incorporated i8@®the 2
RNA Base Case. In addition, the continued viability oftrensmission OwnefTQ©) Updated
plans identified in the 2008 CRP and contained in the Base Case for the 2009 RNA, maintained
similar transfer limits between the 2008 and 2009 CRPs.

e Energy Efficiency Portfolio Standard (EEPS) proceeding Pursuant to the EEPS, the New
York Public Service Commissio®EQ has taken the initial steps to implement its jurisdictional
portion of the Governorés initi abtystemebyib%w | ower
of the 2007 forecasted levels by 2015. The PSC authorized in 2005 continued spending of $175
million annually through July 2011 on Systems Benefits Charge Programs, and an additional
$160 million annually for energy efficiency programs watharized in the June 2EEPS
Order, totaling approximately $335 million per yéar.

Using conservative assumptions appropriate to a baseline reliability analysis and current

authorized spending levels, the NYIp@jectedareduction of approximately 5%f peak load

from the previously forecasted levels by 2015. The resulting 2,100 MW decrease in the peak load
forecast in 2018 | argely contributed to the NY
needs in the Base Case. Additional EEPS programdipg would further delay reliability needs

as determined through scenario analysis, with increased EEPS penetratidn levels

¢ Increased registration in Special Case Resource (SCR)The NYISO has experienced a
significant increase in the registrationtbé SCR programs that have effectively reduced the need
for additional capacity resources to the system based on customer pledges to cut energy usage on
demand. This level of demand response is in addition to the energy efficiency efforts associated
with the EEPS. The NYISO currently has registrations of approximately 2,084 MW of SCRs, an
increase of 761 MW of resources over the SCR levels included in the 2008 RNA.

3.3 ISO-New England 2009 Regional System Plan

| SO New Engl andds 2 0(RSP0O9Rveag pulblishadl Octéhgrda, 2009. IFshowsa
forecasted annual average peak load growth of New England of 1.2 %, with the peak projected to increase
from the historic peak of 27,768W in 2008 to 30,960/AW in 2018. In 2009, ISENE conducted its

secom Forward Capacity Auction (FCA) for the year 2011/12 and this resulted in IN\288f

generation and demand response resources clearing the auction. If all these resources are still committed
and operating by 2011 and beyond, they would be sufficienett the resource adequacy needs through
2018. This amount includes approximately 2,800 of demand resourcgs

7 The PSC has authorized the collection of $160 million annually. The Jih@raar also called for the expenditure of an
additional $170 million annually through 2011, for a total of $330 milionually during that period. This $330 million
amount would be incremental to the $175 million annually in SBC spending that the PSC authorized for the five year period
20062011.

8 More information on EEPS is availablehitp://www.dps.state.ny.us/Case -BIZ0548.htm

% Since the issuance of RSP09, the third FCA was held and approximately 36,996 MW will be used to calculate capacity
payments.
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Since 2002, over 300 transmission projects have been completed. The October 2009 Transmission Project
Listing shows a total of 201 transmiasiprojectdhatare proposed, planned or under construction
throughout New England, several of which are major projects.

In addition to providing information on the New E
outlook, and transmission need$SMPO9 includes discussions of;

e Energy and load growth

e Capacity needs and resources

e Operating reserves

e Fuel diversity

e Environmental policy issues

e Integration of new technologies

e System performance and production cost studies

e Transmission system

¢ Interregion&planning and

¢ Regional, state and federal initiatives

3.4 Order 890 and Economic Studies

As one of the principles outlined for planning in Order'89@ch of the ISO/RTOs is required to

conduct an open and transparent transmission planning proceissdiabrates market responses into

the assessmentsof systere e ds. Aspects of the | SO06s planning pr
consider the use of demaaitie resources, the process for transmission owners to develop local

improvements, and disite resolution, have been implemented as part of compliance with FERC Order

890 The economic planning studies that are required upalil SO/ RTOd6s OATTs provi de
stakeholders with information on the economic and environmental performance of the sydgtem u

various system conditions and expansion scenarios.

3.4.1 PJM Economic Studies

PJM annually performs a market efficiency analysis following the completion of théemeaeliability

planf or t he r egi on. planhdanalysesralmsetbn thef shme starteng c y
assumptionapplicable tothe reliability planning phase of the RTHBvelopment. In addition, key

market efficiency input assumptioosed in the projection of future market inefficiendiregude load

and energy forecasts for eachMPzone, fuel costs and emissions costs, expected levels of potential new
generatiorandgeneration retirementand expected levels of demand respoRS# will input its study
assumptionito a commercially available market simulataetamodel that is available to all

19 Order 890 requires that ISO/RTOs comply with 9 planning principles. A summary of these, and their impact, is available at
http://www.isc

ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2007/may162007/pto%27s_summary of local_planning_requirem
ents_under_order_no._890.pEtonomics studies are required as part of Order 890.
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stakeholdersThe data model contains a detailed representation of the Eastern Interconnection power
system generation, transmission and load.

The metrics of economic inefficiency include historic and projected congestierm&asures of historic
congestion are gross congestion, unhedgeable congestion, aatigmaf auction revenue rights. The
measure of projected congestion is based on a market analysis of future system cohlisionarket

analysis results in futuggrojections of the congestion and its binding constraint driVérsse congestion
measures are posted and available to stakeholders by binding constraint and form the basis for PJM and
stakeholder development of remediBsansmission plans from the r&iility analysis or a new plan

presented that economically relieves historical or projected congestion are candidates for market
efficiency solutions. The successful ecppodkeddates
threshold test and brighine economic efficiency test. The PJM bright line test is aloesefit metric

that ensures only projects with sufficient stakeholder benefitseed. Project benefits include

recognition of a projects energy market benefit which includes producsis and load energy

payments.

Throughthe 2008RTEPR, the PJMBoardhad not approved daconomic Efficiencyproject as a result of

the annual market efficiency analysis. This is directly attributable to the substantial projected congestion
relief due tahe major 500 kV, 765 kV and direct current backbone projects included in Rid&®

reliability as the primary driver (PJM backbone projects are discussed in a previous section of this report)

The 2009 RTEMarket Efficiencyanalysis producedmarketefficiencyproject at AltooneBear Rock in
western Pennsylvania. This project will relieve historical-tisaé congestion that is sensitive to west to
east transfers and new local wind generation.

2009 RTEP al so mar ked PJdgidrml marketeffieieancs andlysis.tinttisd nt i on

w

t

studies were set up to model the areBlafth NewJersey anboutheashe w Yor k wi t h PJ M&s

market efficiency model. The results of this initial joint market efficiency modelingepited in
Sectiond.3of this report. It is anticipated that future work will expand the detail and accuracy of this
modeling and begin to address economic efficiency issues acrossphisant interface.

PJM has additional market efficiency analysis under way on its interfacessoutihhandwest These
analysesncludeTVA, Duke Energy, AEPother interested stakeholdeamd the MISOThe analyses are
ongoing and investigatingersistent congestion issues as well as potential interface upgrades.

P J MZD& RTEP Plan is available online lattp://www.pjm.com/planning.aspx

3.4.2 NYISO Economic Studies

In response to FERC Order No. 88t NYISO has implemented a new overall planning process
pursuant to Attachment Y of its Open Access Transmission Tariff (OATT, or the Tariff) to assess both
historic and projected congestion on the New York bulk power system. This new process, kn@vn as th
Congestion Assessment and Resource Integration Study (CARIS), will estimate the economic benefits of
relieving that congestion by studying the effect of integrating potegerarictransmission, generation
and demand response resout@esolutions téthe congestior-rom these estimates, NYISO expects
specific economitransmissiorprojects to be proposed for economic assess@&RIS builds on the

NYI SO6s existing Comprehensive Reliability Planni

Transmissio® | anning Process (LTPP) and the CRPP, the
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Comprehensiv&ystem Planning Process (CSPP). The LTPP is the first step in the CSPP. When the
reliability planning pr ardckofdisectirssthedCARIS beging,dtaringy t he N
from a reliable system as described in the approved Comprehensive Reliability Plan (CRP).

NYISO selected the thramterfaceswith the largest production cost savimggtentialastargets for
CARIS studiesThese intdiaces are thapper Hudson Valley (Study 1: LeeBfeasant Valley), central
New York (Study 2: Central East), and western New York (Study 3: West CeftralNYISO also
evaluated the impact of factors on congestion in the three study areas by coralgetieg of ten
scenarios selected by the NYISO and its stakeholders. These scenarios evaluated potential changes in
environmental emission requirements, the amount of resources added through the State Renewable
Portfolio Standard® savings realized fronhe State Energy Efficiency Portfolio Stand&rdeneration
retirements and additions, and changes in forecasted energy consumption.

In addition to the statewide production cost savings for each generic solution, the NYISO has also
provided, for informatioal purposes, an analysis of additional metrics for each study, including (a)
emission costs/tons, (b) generator payments, (c) LBMP load payments, (d) installed capacity (ICAP) MW
impact, (e) losses on the bulk power transmission system, and (f) transni@sgestion contracts
(TCCs) or congestion rentSurther explanation about the additional metrics can be found in the
NYlI SO6s 2009 Congestion Assessment and Resource |

#1-Leeds Pleasant valley #2- Central East #3-West Central

Transmission | Generation DR &EE Transmission | Generation DR &EE Transmission | Generation DR &EE

400
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0 -
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(400)
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(800)

(1,000)

B Generator Payments M Load Payments Congestion Rents* M Losses

*Congestionrents are calculated as Flow times Shadow Price across all constraints

Figure 3-1: Projected Aggregate Changes in NYCA Generator Payments, Load Payments,
Congestion Rents, & Losses (2009-2018)

The New York 2009 Reliality Needs Assessment (RNA) is available at
http://www.nyiso.com/public/webdocs/nermom/current_issues/rna2009_final.pdf

' NYSPSC CASE 0#-0188. Order Regarding Retail Renewable Portfolio Standard. September 24, 2004.
12NYSPSC CASE 0°M-0548. Order Establishing Energy Efficiency Portfolio Standard And Approving Programs.
June 23, 2008.
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The 2009 New York ISO Comprehensive Reliability Plaavailable at
http://www.nyiso.com/public/wehmts/services/planning/reliability assessments/CRP_ FINAI9-5

09.pdf

3.4.3 ISO New England Economic Studies

ISO New England Economic Studies provide a range of information that can assist market participants
and other stakeholders in evaluating various resarddransmission options for participating in New
Engl andbés wholesale electricity markets. Under
provide a forum for stakeholder review of the impacts of alternative syestpamsion scenarios. This

includes information on system performance, such as estimated production costgridag entity

energy expenses, estimates of transmission congestion, and environmental metrics. The ISO analyzed a
series of scenarios reflecting various changes in demanesmarce mixes and characteristics.

The purpose of these studies is to test future resource additions and the effect of transmission constraints
in a context $ifmi fammewor ke ofi wh &%Vhil2 Bdevalustionsare r i o
not an introduction to a specific Market Efficiency Transmission Upgrade (METU), the results can be

used to identify the need for additional targeted studies.

3.4.3.1 Attachment K Study 2008

ISO New Englandanalyzed a series of resoarscenarios for a 3ykar period from 2009 through 2018 to
reflect various alternative systeepansion scenarios focusing on renewable and demandrce
development in the regior®

The effect of future resource additions was assessed for theldhyiear period beginning January 2009

and reflected system conditions, including load levels, transmission constraints, and available résources.
In aggregate, four levels of resource additions were hypothesized: 1,200 MW, 2,400 MW/3/600

and 4,800 MW These resources were assumed to be located in various places in New England and the
neighboring Canadian provinces. The resources represented various technologies, such as onshore wind,
offshore wind, biomass, large hydro, CANDU nuclesactors and comentional naturagjasfueled

resources’ The locations for the new resources were southern New England, southeastern New England,
northern Vermont and northern New Hampshire, northern Maine, New Brunswick and the Atlantic
provinces (Maritimes), and Québec.

13 New England Electricity Scenario Algais (August 2, 3007)http:/www.isc
ne.com/committees/comm_wkgrps/othr/sas/mtrls/elec_report/scenario_analysis_final.pdf.

14 Market Efficiency Transmission Upgrade is designed primarily to provide a net reduction in total production costs to supply
the ystem load. Attachment N of the OATT describes the requirements for identifying a METU. For further details, see the

At

A

| SO6s OATT, Section |I1.B, Attachment Nhttp/fvRwisocedures for Regi

ne.com/regulatory/tariff/sect_2/oatt/index.html
15 A report on this study is availabletstp://www.iso
ne.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2009/2008_eco_report.pdf

16 Historical system performance is discussedS® weekly, monthly, and annual market analyses and reports, which are
available online atttp://www.isane.com/markets/mkt_anlys_rpts/index.htamdin histograms discussed with the PARSP09
2008 Historical Market Data: Locational Margin Prices Interface MW Flpargailable ahttp:/www.iso-
ne.com/committees/comm_wkgrps/prtcpnts _comm/pac/mtrls/2009/jan212009/a_Imp_interface.pdf

17 CANDU refers to Canada deuterium uranium, a Canadesigned, pressurized, heawgter power reactor that uses heavy
water (deuterium oxide) asnaoderator and coolant and natural uranium for fuel. See http://www.candu.org/candu_reactors.html.
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Some key observations from this study are:
e System widgroduction costs and Load Serving Entity (LSE) electric energy expenses can be
affected by the amount of lowenst resources added.

e Natural gas will remain the dominant fuel for setting marginaiteteenergy prices.
¢ Virtually no congestion is apparent within New England under the RSP09 conditions.

e CO, and NG emissions decrease as moredemission or zer@mission resources are added
but SQ emissions are likely to be unaffected.

e The addition ofesources that inject a significant amount of electric energy into the market
and reduce average clearing prices will diminish the ability of theseresources to be self
supporting solely in the New England wholesale electric energy market.

¢ The additon of resources in portions of southern New England, such as Connecticut, Boston,
and southeastern Massachusetts, will not result in congestion. The simulation results show no
congestion for the case adding 2,400 MWafural gas combined cyclHGCC) fadlities in
both Boston and Connecticut. Similarly, a case adding 1,200 MW of wind generation in
SEMAV/RI also did not result in any congestion. These results also could be viewed as
representative of an injection of electric energy through HVDC transmisgmthese areas.

e The addition of 1,200 MW of resources north of the NdBibuth interface will not create
significant congestion on that interface.

¢ Injections of 1,200 MW of wind energy north of the OrringtSouth interface will result in
congestion. laoreasing the amount of injected energy from additional wind or other resources
in that areawill exacerbate the congestion.

¢ Increasing both the Orringto8outh and Surowié&South interfaces by 1,800 MW and
increasing the NoritSouth and MairieNew Hampshie interfaces by 1,200 MW would
relieve congestion attributable to 3,600 MW of lenergycost resources injected into
Orrington and an additional 1,200W of low-energycost resources injected into New
Hampshire.

3.4.3.2 New England 2030 Power System Study i Report to the New England Governors

New England has significant potential for developing renewable sources of energy within thé region
including substantial inland and offshore wind resources:NiEEMas identified the potential for up to

12,000 megawatts (M) of wind resources within New England that, if developed, would represent a
major shift in the sources of energy and characteristics of resources operating in theSegfidiarge
scale penetration of wind r es ewholesaleselesirmity matketa f f e c t
and total regional air emissions from other types of generation resources. In addition to significant
potential for the development of renewables within New England, major wind power aneklacire

power development is ming forward in Québec, New Brunswick, and the other Eastern Canadian
provinces. Québec and New Brunswick have a long history of electric energy trade with the New England
states, and expanding transmission ties to these areas would further expandédsesaoanewable

energy available to New England.
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ISO-NE identified economic and environmental impacts (e.g., wholesale electricity prices and emission
levels) for a set of scenario analyses hypothesizing the development of renewables as requested by the
New England governors.

This technical analysiwas provided o t he governors as an economic st
regional system planning process. The New England States Committee on Electricity (NESCOE), acting

on behalf of the governorgjtlemitted the request to the ISO, and the states developed the study

assumptions with technical input fromI9OE. The study was conducted to s
efforts to develop a renewable energy blueprint for the region. The study evaluatedgttadiamef

renewable resources, primarily wind, for a single year in thge2d timeframé around the year 2030.

The study also evaluated the integration of varying levels of demand resources (i.e., energy efficiency and
conservation), plugn electric velcles (PEVS), energy storage, and other loaatlifying resources,

which wil/l be enabled by advances in "smart grid
generator retirements and the repowering of older fossil fuel generation with gatsfiséd generation.

The New England Regional 2009 System Plan is available at
http://www.isane.com/trans/rsp/2009/rsp09_final.pdf

3.5 Summary

Because planning is a continuous functitie,NCSP and other study results are based on the latest
information that was available at the time the system analysis was initiated. Each of the ISO/RTOs has
their own timelines for completing regional assessments and developing transmission plardd.tBisme

timing is the result of ISO/RTO tariff or market requirements while the timing of other studies may be
driven by human resource constraints at the ISO/RTOs and supporting stakeholders. The JIPC will remain
alert to opportunities that can improvéedmegional planning through better coordination of individual
ISO/RTO work activities.

18 Seehttp://isone.com/committees/comm_wkgrps/prtcpnts_comm/pac/reports/2009/eco_study_report_draft.pdf
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4 Summaries of Interregional Studies

The JIPC has coordinatstudies of internal system improvements with interregional effects and
interconnections between the systems. This section discusses all the interregional studies that have recently
been completed or are ongoing.

4.1 Transmission Improvements Having Interregional Impacts

Major system improvements within the ISO/RT@s well ashose at or near the bordesf a regionmay
affect the interregional system performartiee JIPC hawvorked to detect such issumg coordinating
system models including the developrhef joint base cases and the representation of contingencies in
neighboring systems.

4.1.1 PJM 500 kV Expansion Plan

PJM has added several EHV facilities to its RTEP that were included in the analysis conducted in the
Northeast Coordinated System Pl&hesemajor 500 kV, 765 kV, and direct currergrojects are

discussedh Section3.1 of this report and are expounded on in further detail in the RTIER. need for

these facilities was reevaluated in 2@0® substantially confirmed. The need for RTEP planned upgrades
is reexamined in each annual RTEP procekslels used for interregional analysis were updated to
includeplanned facilities based on thmtus available at the time of the analysis.

Each of these projects was added to the RTEP primarily to resolve thermal and reactive issues that were
identified through PJMO0s deliverability ctheiteri a.
PJM network. Extensive analysis of the impact of these lines on the PIJM system as well as adjacent

systems has been completed and will be reviewed as appropriate.

4.1.2 Queue Projects with Potential Interregional Impacts

Coordination of interregional imptscof projects is a vital part of studies of new generation or

transmission projects near the ISO/RTO borders. Thermal, voltage, stability, and short circuit analyses are
conducted to ensure reliable plans are developedNECNYISO, and PJM annually uatk and

coordinate shottircuit databases for the current system and representations of the future system. Power
flow and stability databases and models are also updated annually.

All projects within an ISO/RTO are reviewed and where potential intemabimpacts are recognized, the
studies are coordinated with neighboring systems. The scope of work is developed to reflect common
databases, base cases, contingencies, and other considerations.

Table 41 lists projects in the interconnection queuekS@ NE, NYISO and PJM that potentially have
interregional impactas of October 30, 200¥hese projects are in various stages of development and
ISO/RTO approval processes. In a few cases, the projects may be close to going into service or are actually
in commercial operation.
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Table 4i 1
Interconnection Queue Projects with Potential Interregional Impac;ts19
Summer Estimated
Queue No. or Capacity Commercial
1D Description MW Location Operation
ISO New England Projects Affecting New York®
104 Gas Turbine 204 Fairfield County, CT 6/1/2010
125 Norwalk Harbor Redevelopment 323 Fairfield County, CT 2/28/2013
161-1 Gas Turbine 197 New Haven County, 6/1/2010
CT
161-2 Gas Turbine 215 Middlesex County, CT 6/1/2010
174 Combined Cycle 280 Hampden County, MA 6/1/2012
196 Pumped Storage Upgrade 1,180 Franklin County, MA 5/14/2011-
5/17/2015
207 Combined Cycle 452 New Haven County, 3/1/2013
CT
222 Combined Cycle 510 New Haven County, 6/1/2012
CT
227 Pumped Storage Upgrade 333 Berkshire County, MA 3/31/2011
227 Pumped Storage Upgrade 333 Berkshire County, MA 3/30/2012
271 Two terminal line, DC N/A Fairfield County, CT 3/31/2014
281 Wind 85 Rutland County, VT 9/1/2011
292 Biomass 50 Berkshire County, MA 6/1/2014
311 Wind 63 Orleans County, VT 10/1/2012
New York Projects Affecting New England and PIM ®
125 Linden Variable Transformer 300 Staten Island, NY In Service
N/A Neptune Project 685 Newbridge, LI In Service
206 Bergen DC/AC Tie 660 W49 St, NYC Q2 2011
Various 9 Generation Projects 11,592 Various Various
Various 8 DC/AC Projects 6,850 Various Various
Various 23 Wind Projects 2,954 Various Various
PJM Projects Affecting New York®
GO7_MTX Neptune Project 685 Firm export to LIPA In Service
G22_MTX Linden Variable Transformer 300 Firm export to Con Ed In Service
066 DC Tie (Bergen) 670 PSE&G to Con Ed TBD
(@) BasedonISO-NE6s October 1, 2009 Queue and several more recent

(b)
(c)

Based

on

B a s e d Navembep J008Xsieue

New Y2000 QuelieS0D® moje@ bas dphases.,

19 Capacity values are based on publically availaiflermation. Crossorder projects may be reported in different ways in
different queues. For the most up to date information on queue status, refer to the individual ISO/RTO websites.
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4.1.3 Status of Planned Interconnections between the ISO/RTOs
This section summarizes plannaterconnections betwedtdM and NYISO and NYISO and ISKE.

4.1.3.1 PIM/NYISO

There are severakisting transmissioties between PJM and NYISGenerally these are in two groups:

ties between Southeast NY (SENY) and New Jeimay ties between New York State and Pennsylvania.
The SENY ties are the phase shifter controlled ties between Jefferson and Ramapo and several ties that
control a wheel oénergy into PIJM at Waldwick and back satNew York fromHudsonto Farragutand

from Linden to GoethalsThe ties in Western Pennsylvania are high voltage ties from Homer City to
Watercure and Stolle Road, ties from East Towanda to Hillside and frore&si¢o South Ripley and

also several lower voltage ties.

More recently PIM has connected merchant transmission projects that have increased the tie capacity
between New Jersey and SENY. The Neptune high voltage direct current project is a 685 MW firm
withdrawalfrom PJM at Sayreville and injectedan_ong Islandat Duffy Avenue. A variable frequency
transformer project linking LindemNJ andNew York Citynear Goethals is in service and accounts for
300 MW of firm withdrawal rights. Finallya planned ilect current tie between BergedJ, and 49'

Streetin NYC has requested 670 MW of firm withdrawal rights from EJM

4.1.3.21SO-NE Ties to NYISO and NBSO

As part of the latest ISO/RTO regional plans, several-antea transmission ties were successfully
planned and placed into serviddajor upgrades andew fes between ISE and neighboring areas
include
¢ The Northeast Reliability Interconnect Projeminsisting of a second transmission tie line
between New England and New Brunswick
e A replacement cablerojectupgrading the existing underwater Long Island Cable ¥385
transmission tie between Norwalk, Connecticut, and Northport, New York
e The Cross Saud Cable, ©C merchant transmission tie between East Shore, CT and Shoreham,
NY
e The replacement of the phase angle regulator on the PlattsbWagimont interconnection

Several conceptual interconnections between neighboring regions are under vagiesi®kdevelopment
includingmerchanprojects connectinQuebedo Fairfield, CT, andPlattsburgh, NY{o New Haven,
Vermont. In addition, other developers have suggested projects interconnecting New England with
Quebec, New Brunswick, and the othelafitic Provinces?!

4.1.4 Loss-of-Source Analyses

This section summarizes the recent{obsource analyses and their interregional impdeotaising
primarily on the PJM and New York interfaces.

20 ypdates to irservice status of merchant transmission projects edound ahttp://pjm.com/planning/merchant
transmission.aspx
2 http://www.iscne.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtrls/2007/dec182007/index.html
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4.1.4.1 Summary of Previous Analyses

Loss of Source (LOS) studies are important examples of interregional planning that impacts the three
ISO/RTOs. These studies simulate the normal planning critenéngencyloss of generating units and

HVDC interconnections tassesiterregional operatg limits, and evaluate opportunities to increase

these limits. In New England, the transfer limits from LOS contingencies are the higher dii\260

the more restrictive of PJM6s and NYI SO6s OBnterna
limits prevent adverse impacts from contingencies internal to New England on neighboring &stems.

During many periods, the 1,200 MW limit was binding and it was recognized there would be a number of
potential benefits of having a higher lafssourcdimit. They include:

¢ The ability toimport more power from Canada over the HVYDC Phase Il interconnection
e Fewer reductions in dispatch of larger nuclear units/stations and the Mystig&iaitsl #9
¢ Reliable interconnections of large new generating umnitew transmission tie lines to Canada

e Lower energy prices in New England and neighboring regions

Studies that examined the possibility of increasing the NYISO and PJM limits showkgtéharea
quick-fix improvementssuch as the addition of serieactors on the New York to New England tie lines,
are not feasiblevays to increase the LOS lifiitHowever, bngterm system improvements planned in
New York and PJM were assessadd showed some benefits. These included

¢ New generating resources in thaddon Valley

¢ Improvements in PIJM 500/ and 765kV facilities that will increase the ability to transfer power
from the west to the ea%t

¢ New merchant transmission tie lines between New York and PJM
¢ New ties between New York and New England
e Other transngsion improvements in New York, New England, and PJM

While this assessment showagpotentiaincrease in the permissible lesksource limit for New England
above 1,200MW up to a 1,50MW to 1,600MW range due to contingency restrictions within New York,
constraints in PIM will likely limit the LOS contingencieshistorical levels®

The possibility of additional system improvements in New York, PJM, and New England were then
explored to determine whether an increase of the LOS limit above the 1,400 MW level is possible. After
discussions of preliminary results and receipt of inpunftbe IPSAC, the JIPC decided to conduct more
detailed studies of the New York North Country, Vermont, and a new upgrade intercontrexting

areas

These studies show that voltage | imitations woul d
2,800MW. Prefeasibility studies of replacing the 115kV tie between Plattsburgh and Vermeg0jPV

2 For more information, sebé report presented to IPSAC in December 2007, available at
http://www.interiso.com/public/meeting/20071214/20071214 Loss_of_Sourge0T2df

% The analysis included consideration of major transmission improvements currently planned, including TRAlariRlAdGther
500kV improvements in PJM

BThese results were presented to the IPSAC in December 2007. A report on the subject is available at:
http://www.inteiso.com/public/meeting/20071214/20071214 Loss_of Soured-Q2pdf
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with a 230kV tie showed that both the Central East limit and the New England LOS limit could be
increased.

4.1.5 Plattsburghi Vermont Upgrade

To build upon previous results, a prefeasibility study has been completed that considers the addition of a
230kV tie between Plattsburgh and Vermont but retains the existing Plattsburgh Verma@®) (PAbkV
interconnection. This new prefeasibility stuggs motivated byhe followingfactors:
¢ Increasednterconnection of wind projectsr facility outagesin northern New York may produce
transmission constraints out of the North Country
e Load growth coupled with transmission or generation facilitieobsérvice raises reliability
issues in both New England andrthernNew York
¢ Vermont is developing a new 10 year plan and may require a new transmission source to the area
e New Yorkos Centr al East i nterface,Ilimbithe whi ch t h
transfer of power across the New York systeich could potentiallyead to both reliability and
economic issues
e Previous New England Loss of Source (LOS) studies showed that potential increases in transfer
limits can be achieved with upgradaghe northern Vermoritlew York area.

Approximately 60MW to 900 MW of wind development is in various stages of development in the North
Country of New York. Resources in that area may become constrained without the addition of
transmission improvemethat provide higher transfer capability out of the adepending on system
conditions

The most recent Vermont tgar plan for the year 2019 is currently under development. Critical
assumptions in the needs analysis include whether Vermont Yamukse e relicensed to continue
operating beyond 2012, and whether the Highgate puréftaeeQuebecwhich ends in 2016, would be
continued. Preliminary results discussed with New England stakeholders considered several different
preliminary solutions toow voltage issues within Vermont. These included reactive reinforcements, new
Canadian imports, and a 230 kV tie between Plattsburgh and Vermont. A full report is expected to be
issued in 2010.

The prefeasibility NCSP09 Plattsburgivermont Tie study isntended to be a parallel effort,
complementing other analyses done in the North Country and Vermont areas, with a greater focus on
interregional impacts and crebsrder issues. It is not a firm plan; rather, it is intended as a proactive
effort to addrss reliability needand ascertain any potential beneifitswo different ISO/RTO regions.
Additional analysis would be needed before considering an additional tigaddeoptionfor improving

the New York and New England systerBesme results werestiussed in the 2008 NCSP, and the results
here build on that prior work.

4.1.5.1 Upgrades Studied and Study Method
The prefeasibility study considered the following alternatives:

e Building a new 23V transmission interconnection from Plattsburgh, NY to New Havén,
e Building a new 23V transmission interconnection from Plattsburgh, NY to Granite, VT

These alternatives include t880MVA 345 kV/115 kV step down transformers at Essex, Vermont and a
500MVA +60 degreephase angle regulator at Sandbar, Vermong. Bdse case for the study was set at
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2008 estimates of 2013 and 2018 léackls andeflected relevant upgrades in New York, New England,
and PJM. Each case reflected interface constrains in the three ISO/RTO regions. Comprehknsive N
contingency analysiwas conducted, as well aslM for selected critical system elements. For each
scenario, the range of valid operation of the PAR was determined.

4.1.5.2 Study Results

Analysis of the 2013 system revealed that, for selettiNconditions, a new tie terminatiag) Granite did

not have a secure operational point. This option was then discarded for 2018 analysis, and only a tie
terminating at New Haven was considered. For both 2013 and 2018 cases, a new tie to New Haven had an
operational range allowing for 400 M@f transfer to New England and 300 MW of transfer to New York,
given some assumed upgrades, with sorfeIlNconditions curtailing this range somewfiathe transfer

limit was increased by holding the existing PV20 at 0 MW of transfer, suggesting thatia meould

function better as the sole means ofpoatingency power transfers in the area. Although the new tie
improved system performance, it did not resolve all voltage issues in Vermont, suggesting that some of the
upgrades being identified in oth&udies would still be needéda new tiewereconstructed.

The studies demonstrated the benefits of separating the MGBiss230 kV lines from their common
structures, with or without the addition of a new tie from Plattsburgh to Vermastudies also showed
the benefits of closing the Plattsburgh 230kV buses for the addition of a new tie to New England.

4.2 Reliability Analysis of the NYISO/PJM Area

NCSR9 reliability analysis focused on the PIM/NYISO interface located between SoutheaSENYY
and Northern Public Service, New Jersey. Specifically:

e PJM- Public ServiceNorth and Rockland Electric

e NYISO-Area G, H, I, J and K (Hudson Valley, Con Ed and LIPA)

The analysis examined the combined areas under standard PJM reliabilitypestedures. This
included reliability screening of NERC contingency categories A, B, and C, a generation deliverability
screen and a load deliverability screen. No significant reliability issues were uncovered during this testing.
The reliability analysisvas conducted using a 2013 study year case originating from the 2008 series
Eastern Reliability Assessment Group case. The PJM model originated from the 2009 RTEP reference
case and included all currently planned PJM RTEP facilities and interconneciectroheNY case
originated from the 200RRNA system model for the year 2013. The following PJM backbone expansions
were included:

e SusquehannaRoseland 500kV Circuit
MAPP (Possum Poirit Burches Hilli Chalk Pointi Calvert Cliffs 500 kV AC)
MAPP (Cavert Cliffs - Indian River 500 kV DC)
Branchburg Roseland Hudson 500 kV
PATH ( Amosi Kemptown 765 kV)
TRAIL (502 Junctiori Loudoun 500 kV)

The following NYISO system improvements were included:
e M29 (Sprainbrook Sherman CreeR45 kV)

% A detailed appendix describing these results is availafitpatiwww.iso
ne.com/committees/comm_wkgrps/prtcpnts _comm/pac/ceii/mtrls/2009/dec1626994yipendix.pdfNew England CEll
clearance required)
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The following merchantransmission projects between PJM and NYISO were included:
¢ Neptune project (PIJM Queue GO7_MTX) modeled at 685 MW exporting to LIPA according to its
firm withdrawal rights
e VFT (PJM Queue G22_MTX) modeled at 330 MW exporting to ConEd accorditsyfion
withdrawal rights
e Hudson Transmission Partners (PJM Queuéd 066)
Street Substation

Additionally, the Long Island to Bw Englandcross sound cable was modeled consistent with the 2009
RNA.

The analysis included a comprehensive testing of -dHINcontingencies at 230 kV and above. All
facilities at voltages above 100 kV were monitored.

The PJM generation delivery procedure examined PJM generation queue interconnection projects under
studyto identify any cros$order issues that may be caused by these interconnections. Nbanaess

impacts were evident. The analysis examined all local generation at maximum output under 50%
probability summer peak load conditions and under NERC catégddyand common cause type C
contingencies.

The PJMloaddeliverability procedure ensures that the transmission system is capable of supporting
emergency imports to the local study area und®/a0summer peak angith severe generation

unavailability. Theaim of this test id0 determine ithe transmission systecans upport t he | oads
the planned broader generation system reserves even when the local area experiences a low probability
generation event. This test if uniformly applied to a cdgtpdanned generation and transmission system

promotes the elimination of load pockets. The conclusion from this testing is that the combined study areas
satisfy the load deliverability test.

The load deliverability procedure is comprised of a relighiist with azonalreliability mode] such as
MARS or PRISM. This tegs used to find th€apacity Emergency Transfer Object({@ETO) for the
area under studyA separate power flow analysssused to determine the imp&@apacity Emergency
Transfer Limit (CETL). These two values ammparedand if the CETL is equal to or greater than the
CETO, the test is passed.

The test results for two scenarios of local area testing were as follows:
e Forload deliverability testing of combined PSN + RECO + SENdasr
0 The reliability transfer objective isEB80 MW
0 The transfer limit into the area exceeds this level
e The reliability transfer objective for the smaller PSN + RECO + NYC area
0 The reliability transfer objective is®0 MW
0 The transfer limit into the arexceeds this level

4.3 Market Efficiency Analysis

Market efficiency analysis can be used to produce various metrics, such asvsigitgaroduction cost
fuel usage, load serving entity energy expenses, locational marginal pricegsememissions. Among
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other applications, these studies can be used to identify transmission constraints and the effects of
transmission improvemenis relieving transmission constraints.

The Interregional Electric Market Model (IREMM) is a simulation toeltt8 O-NE has ged in past

production cost analyses for developing hourly chronological systeduction costsas well asther

metrics. IREMM is a high level simplified production cost model with a gross representation of resource
dispatch and commitment. Loads argragated into subareas (a.k.a. bubbles) and transmission constraints
are represented as transportation limits on major interfaces. IREMM offers advantages of easily
understanding system performance and eriingeanalysie.g t he
The high level model database coordinates and builds upon common databases and can be used to improve
external representations when using more detailed production cost proghaough the years it has
benchmarked well with other produaticost programs.

Detailed production cost programs (such as PROMOD, Gridview, MAPS) have a full representation of
unit dispatch and commitment and are aligned with full load flow system representations. Because
transmission constraints are explicitly netetl and not limited to major interfaces, these types of

production programs provide a detailed understanding of system performance, such as reliability must run
situations. Development of detailed production program data bases requires considerabledectne.

Coordinated production cost data bases were establigshedgthe NYISO, PJM, ISENE, and

neighboring systems for both IREMM and detailed production cost programs. The JIPC conducted studies
of the 2013 system to identify transmission integfathat may limit economical interregional transfers and

to determine the effects of relieving the identified transmission constraints.

4.3.1 Market Efficiency Analysis of the NYISO/PJM Area

Themarketefficiency analysis scope of wofkllowed and built orthe reliability analysis discussed in
Sectiond.2 A detailed nodal production cost model of the combined NY, NE and PJM areas was
developed using PROMODhe gals of this analysis were twofold:
¢ Developng an initial detailed nodal market representation of the combined arehtperform a
2013 annual hourly simulation
e Examining the potential economic benefits of any reliability upgrades that could evolve from the
reliability studydiscussed in Sectich2

The first goal was completesiccessfully. Since there were no reliability upgrades identified, there was

nothing pertaining to the second goal to be evaluated. As such, the analysis produced was more of a
screening analysis of the underlying system to initially assess the modelalpaiséarather than an

examination of the economic effects of a specific project.

The data modeling inputs for the combined area modelergbased on the publicly available Ventyx

database. The analysis used load and capacity assumptions consisterdwith r egi onds f or ec
topology was consistent with the reliability analysis. In addition, the assumptions for fuel prices, emission
allowance prices, and interregional interchange were as follows:
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Figure 4-1: NYISO/PJM 2013 Average RTO Fuel Price Assumptions

Year | SQ | NOx NOx (ofe}
Annual Seasonal

2013 | $725 $998 $751 $10

Table 4-1: NYISO/PJM 2013 Emissions Costs ($/ton)

Also, the following key assumptions were assumed:

e Interchange modeled using a $10/$5 commitment/dispatch hurdi®tdikc Service / ConEd
Wheel modeled as 1000 MW total into Waldwick and 1000 MW total out to Hudson and Linden
¢ Initial setting of the Ramapo PAR set to 900 MW into NYISO

Simulation results produced the projected average hourly nodal Locational Margiea(lEMP) by zone
and a list of the most significant constraints causing price separationssyBtéahcongestion was about
$1.2 billion acrosshe northeastyith the largest LMP spreads between:

e Western PJM to Eastern PJM

e Northern/Western NY to SoutBastern/Long Island NY

e NJ/NY PAR facilities

Examination of theskigh level screeningesults led to the conclusion that thegconsistent with current
market conditions. It was also concluded that the complex operation of the controlled devicelngpntrol
power flows along the eastern PJM and Southeast NY border should be further investigated to develop
possible model enhancemetdseused in future analyseGiven the complexity of potential interactions

in the area, it may be desirable tevadidae the underlying database in any future market efficiency
analysis in the aredhe following are th@rimaryresults from thenarketefficiency modeling.

27 A Hurdle Rate is the minimum amount of return that required before an investment is made by an entity
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Figure 4-2: NYISO/PJM2013 Market Efficiency Study LMP Results

Constraint Area Frequency(Hours) Market Congestion Rank

Leeds-Pltvlley CTG NYISO 3380 1
Interface AP - South PIM 2121 2
Interface PJM - Central PJM 5189 3
Waldwick PARs PIM-NYISO 8719 4
Ramapo PARs PJM-NYISO 7444 ®
Farragut PARs PJM-NYISO 8736 6
Altoona-Brrck N3 PJM 1171 7
Cloverdale-Lexington PIM 544 8
Clover 500/230 kV Tx CTG PIM 1017 9
Gothls S - Gowanuss CTG NYISO 532 10
Interface Line: 966 Penelec-NYCentl PJIM-NYISO 5042 11
Elrama-Mitchel CTG PIM 1879 12
Linden-Goethals PAR PJM-NYISO 8721 13
Interface Line: 669 CE Group NYISO 464 14
Linwood-Chichester2 PJM 282 15

Table 4-2: NYISO/PIM2013 Market Efficiency Study Interface Congestion
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