ittt new england

2009 Annual Markets Report

© ISO New England Inc.
Internal Market Monitor
May 18, 2010






Preface

The Internal Market MonitordliM ) of ISO New EnglandlSO) publishes an Annual MarkeReport

(AMR) that assesses the state of competition in the wholesale electricity markets opettad8 @y

The200 Annual Markets Repocover s t he | SO6s most recent opera
December 31, 2@ Thereport addresses the development, operation, and performance of the

wholesale electricity markets administered by the ISO and presents an assessment of each market

based on market data, performance criteria, and independent studies.

This report fulfills he requirement dflarketRule 1 Section 11l.A.12.3, AppendiR, Market
Monitoring, Reporting, and Market Power Mitigation

The[IMM] will present an annual review of the operations of the New England

markets, which will include an evaluation of the procedures for the determination

of energy, reserve and regulation clearing pribES>C[Net CommitmentPeriod

Compensationgosts, and # performance of the Forward Capacity Market and

FTR[Financial Transmission Rightalctions. The review will include a public

forum to discuss the performance of the New England markets, the state of
competition, and the lestbés priorities for the

ThelMM submits this reporsimultaneously to the ISO atite United States Federal Energy
Regulatory Commission (FERC) per FERC order:

The Commission has the statutory responsibility to ensure that public utilities

selling in competitive bulk powenarkets do not engage in market power abuse

and also to ensure that markets within the Co
design flaws and market power abuse. To that end, the Commission will expect to

receive the reports #natdTraasmigsioy ses of an RTOOG6s
Organizationds] market monitor at the same t|i

TheExternalMarket Monitor EMM) also publishes an annual assessment of theN&@ England
wholesaleslectricity markets. ThEMM is external tahelSO and reports directly to thHaoard of

directorsLi ke the | MM&6s report, the Ezxhedesignand Mar ket N
operation of the marketsidthe competitive condt of the market participants.

This report of the IMM presents the most important findings, market outcomes, and market design
changes of New Englandds wholesale electricity r
outcomes isincluded iBectonl To ai d the reader in understandi
overview of the New England electricity markets, how they function, and market moniwring i

presented irbection 2Section XhroughSection 7nclude more detailed discussions of each of the

markets, marketresujts and t he | MMés anal ysis awdesr ecommend.
additional data on the markets. A list of acronyms and abbreviations also is inilegiegdrmsare

italicized and defing within the text and footnotes.

Y FERC, Electric Tariff No. 3, Section IIMarket Rule 1Standard Market DesigriAppendix A: Market Monitoring,
Reporting and Market Powafitigation, 111.A.12.3, Reportingé€ffective July 1, 2005).

2PJM Interconnection, L.L.C. et.aDrder Provisionally Granting RTO StatuSERC Docket No. RTG2-000, 96FERC
161,061 (July 12, 2001).
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Section 1
Summary of New Engl andos
Wholesale Electricity Markets in 2009

Competitive and efficienglectricity markets providthe incentives to maintain an adequate supply of
electric energy, over the long run, at prices that are consistent with the cost of provitiegcore
responsibilities of the ISO New England (ISO) Internal Market Monitor (IMM) include reviewing the
competitiveness of the wholesale electricity markeis recommending improvements when
necessary. The IMM analyzed the 2009 performance of that®@nistered marketind determined
that the outcomes were consistent with competitive markieiket concentration is low, new
participants seek to enter thearket, and energy prices remain at levels consistent with therghort
marginal cost of production

The2009 Annual Markets Repatidresses the development, operation, and performance of the
wholesale electricity markets administered by the ISO aeskpts an assessment of each market
based on market data and performarriteria.Thi s secti on summari zes the r

electricitymarket outcomes f@ 0 0 9 , t he mar ket i ssues that arose
recommendations for addresgithese issues, the overall competitiveness of the markets, and market
mitigation and market reform activitie&.discussion of how the markets workamd t he | MMG6 s

market oversightole is included inSection 2 Section 3hroughSection 7contain a more thorough

di scussion of the 2009 ma rSedion 8s am appdndixddditiondl t he | N
data from the ISO markets. A list of abbreviations and acronyms is included at the end of the report.

Key terms are italicized and defined within the text and footnotes.

1.1 Summary of Market Outcomes

During 2009, oerall energy prices, transmission congestion revenue, and reliability costs all
decreasedn response tehangesn severakey market inputslower, less volatile fuel pricea
continued nearrecordlevel of hydrcelectricproduction redu@d consumptio of electric energyand
a reducedheed to operate generatifum local secondtontingency protectiohKey marketinputs and
outcomesare as follows:

e Thetotal cost ofelectric energyell 50%, from $10.6 billionin 2008 to $.3 billionin 20097
e Totalcongestion, as measured by the value of the Congestion Revenue Balancing Fund

(CRBF), decreased $96 million (almost 80%9m $121 million in 2008 to $2&illion in
2009°

3 A second contingendiN-1-1) is when a power system element is unavailable and another contingency odiats. A
contingency(N-1) is when any power system element becomes unavailable.

* The total cost of electric energy is approximated as the product of the annual net energy load (NEL) for the region and the
average annual reéime locational marginal price (LMP) at the Hub. NEL is calculated as total generation (not including

the geneation used to support pumping at pumyséarage hydro generators), plus net imports. LMPs are identified at 900
pricing points pnode} on the system as a way for wholesale electric energy prices to efficiently reflect the value of electric
energy at diffeent locations based on the patterns of load, generation, and the physical limits of the transmission system.
TheHubis a collection of pnodes that represents an uncongested price for electric Eaatggyonesire aggregations of

pnodes within specifiareas
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e The costs associated wiphoviding local seconetontingency protection and voltagupport
fell by $1897 million, or almost 90%, from 2008 to 2009.

e Compared with 2008, average prices for all major fuel types were lower in 2009. Mgasural
pricesfell by 54% residual fuel oibprices,29% distillate fuel oil prices43% and coal
prices,46%.

e Yearly hydroelectricproduction in 2009 was at nedacord levels31% over theaverage
hydro productiorfrom 2000to 2007, and jus3% below the recordevels sein 2008

¢ Net energyfor load (NEL) in2009was almost 5,000 gigawatburs (GWh)3.7%) lower
than in 2008 and approximately 7,600 GWh (5.7%) lower than in 2007.

¢ The third ForwardCapacityAuction (FCA) of the Forward Capacity Market (FCias held
in October2009 clearing at the floor price of $2.95/kilowatt (kMjonth because of a
capacity surplus.

e The first Annual Reconfiguration Auction (ARA) for the FCM commitmgeetiod
20102011 was successfully held in May, clearing 197e®awattsNIW) at $1.50/kW
month/

e The capacity market transition payments made to all resources indaeel
$1,765million.®

1.2 Competitiveness of the ISO Energy Market

To assess the compeéteness of thelectricenergy market, the IMM examined twdypes of
measures of market competitivenestsuctural measures of competitiveness, which analyze the
concentratiorof generation resouraavnershipin the New England markstand pricebased
measures, which compandolesale markgtrices to theestimatedtost of providingelectricenergy
The results of the concentration anal/showthat the market istructurally competitiveand in
instancesn whichinadequate transmission or peak load levels create the possibility of
noncompetitive behavior, mitigation rules provide behavior remehllfiasket results show that
electric energy price®flectsuppliercosts to produeelectric energy (i.e., largely fuel prices), which

® The CRBF accumulates hourly congestion revenues from both thalead and Realime Energy Markets that accrue
as a result of dispatching the system to serve all loads most economically in the presence of transmission constraints.

5 Net energyor loadis calculated as total generation (not including the generation used to support pumping at pumped
storage hydro generators), plus net imports.

" In FCM reconfiguration auctions, capacity supply obligations (CSOs) are traded monthly, seasahalfyyuily to clear

supply offers and demand bids for eaapacity zondi.e., geographic subregions of the New England area that may

represent load zones that are export constrained, import constrained, or codtigeithisr export nor import constrairjed

A capacity commitment periad also known as eapability yearand runs from June 1 through May 31 of the following

year. Acapacity supply obligatons a r equi rement for a resource to provide ¢
Installed Capaty Requirement (ICR) that is acquired through an FCA, a reconfiguration auction, or a CSO bilateral

contract through which a market participant may transfer all or part of its CSO to another entity.

8 FCM transition payments replaced the Installed Cap&@AP) Market in December 2006 and will continue until
May 31, 2010. The 2010/2011 FCM commitment period will begin on June 1, 2010.
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is consistent with the finding that the market is competitive. The results of these analyses are included
below and irSection3.

The structural measures dsegerethe HerfindahHirschman Index (HHI) and the Residual Supply
Index (RSI)° The HHIof about 60Gor the entire New England regidor 2009indicates the market

is not concentratedt the systemwide level. This HHIugell below the 1,000 level that the U.S.
Department of Justice (DOJ) uses as a threshold measure of an unconcentrated market.

The RSI results for 200€howthat output from the largestigplier was required to meet demand
during 46 hours in AugusEigure1-1 shows a duration curve of systemwide RSI calculations for the
year. Areviewof theRSiIs for thdocal reserve zone€onnecticut (CT) and Northeast
Massachusetts/ Boston (NEMA/Boston), durdudy, August, and Septemb20 suggest a slightly
higher level of market concentratidhin the CT local reserve zone, a supplier was tgivg.6% of

the time. The NEMA/Boston local reserve zone was slightly more concentrated, with a pivotal
supplier during 16.8% of hours. The RSI analysis suggests that suppliers in the local reserve zones
may have the ability to exercise market power. Taiisforces the importance of offatitigation
measures for impowtonstrained areas to prevent suppliers with market power from using it to raise
prices.
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Figure 1-1: 2009 Residual Supply Index duration curve.

® TheHerfindahFHirschman IndeXHHI) is a measure of market concentration based on generating capacity. The
systemwideResidual Supply Ind€RSI) measures how much of the load in a given hour in megawats can be met

without any capacity from the | argest supplier. Suppliers
affect market prices.

19 The Depatment of Justice defines markets with an HHI below 1,000 points to be unconcentrated, an HHI between 1,000
and 1,800 points to be moderately concentrated, and an HHI above 1,800 points to be highly concentrated. (U.S. Department
of Justice and the Fedeilade Commissiorkiorizontal Merger GuidelingsApril 8, 1997,
http://www.usdoj.gov/atr/public/guidelines/horiz_book/15.Html

1 The region has four reserve zode8onnecticut, Sethwest Connecticut (SWCT), NEMA/Boston, and the rest of the
system (Restf-System, ROS). ThBestof-Systenzone is defined as the area excluding the other, local reserve zones.
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The pricebased measure ubis the competitive benchmatk The competitive benchmark model
compares market pricesodeled using participant offers with modeled market prices based on IMM

estimates of resource marginal co3tse modeled electricenr gy pri ces using part.i
supplyoffers (offerintercept pricesare compared tmodeled prices using estimated shoirt

variable costs as supply offers (benchmark pridds.average annual offer intercept price is
$37Mmegawatthours MWh), while the benchmark price is $36/MWh.

The results of the competitive benchmark model are used to calculate the Qivaniityg ht ed Ler ne

Index (QWLI), which are shown ihablel1-1. The QWLI is the percentage markup of price over
marginal costThe diagnostic value of the QWLI is not its absolute value, which can be confounded
by estimation error in the model and in the estimates of marginal costathmrchangesn its value
through time, considered together with other measures of market perforaad@WLI results,
alongwith a general lack of concentration agmkrgy market pricehatare closely correlated with

the fué prices,support the conclusion that market prices are consistenpvittts expected when
resource owners offer at their sharh variable costs’

Table 1-1

Quantity-Weighted Lerner Index, %®

2004

2005

2006

2007

2008

2009

T6

1

1

2

T1

5

@The

QWL |

[ (annual

mar ket

cost

based

(o]

n

mar ket

prices

based on marginal cost estimates)/ annual market cost based on market
prices].

Figurel-2 shows average actual and faeljusted realime electric energy prices for 2000 to 2009.
The fuetadjusted electric energy price is a metric developed by the IMM to estimate the tingbact
input fuel priceshaveon electric energy priceéfter adjusting for changes in fuel prices, average
energy pricehave remained stable since 2000.

12 The competitive benchmark price modstimates market prices based on marginal costs and actual offers.

13 The correlation between natural gas (the dominant marginal fuel) apeatrreatime energy prices (Hub LMPs) is
approximately 0.96; the variance in natural gas prices explains alfaubdBhe variance in epeak reatime Hub LMPs.
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Figure 1-2: Actual and fuel-adjusted average real-time electric energy prices,

2000 to 2009.
Note: The prices are average Hub prices weighted by system load.

1.3 Market Results and Findings

Thekey results and findings for the energy and reserve mark2@)®are an overall reduction in

energy prices andongestion costs and an increase across the year in the frequency and magnitude of
nonzero reatime reserve prices. The IMM also observed a shift in the relationship between day
ahead and redime prices in the late second quarter, with-dhgad priceswitching from prices that

were higher than redgime prices, on average, to prices that were lower thastinealprices, on

average. These market outcomes are consistent with observed changes in several key inputs: in
particular,lower, less volatile fueprices continued nearecord leved ofhydro productiona

reduction in the consumption of electric energryd areduced need to operate generafarocal
seconecontingeng protectian.

1.3.1 Energy Market and Real-Time Reserve Pricing
This section prowes he key results and findindsr the energy markets 2009with comparisons to
previous years.

1.3.1.1 Electric Energy Prices

The average daghead and redime electric energy prices at the New England Hub in 2009 were
$41.54/MWh and $42.02/MWh, respecliveThe average daghead to reaime price differential

has been declining from an annual av dabef2e di ffer
summarizesverage annual and quarterly eiyead and redime Hub prices for 2009.
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Table 1-2
2009 Day-Ahead and Real-Time Hub Prices, $/MWh

‘ Annual Q1 Q2 Q3 Q4
Day ahead ‘ 41.54 54.17 35.52 32.38 44.32
Real time ‘ 42.02 52.80 35.24 34.30 45.89
Difference ‘ 10.48 1.37 0.28 11.92 11.57

These data show that in )09, the quarterly average price difference changed from positive to
negative and the annual average difference is negaiiiie in previous years it has been positive

This change in the price relationship followed transmisprofect®being placedn service in

Southwest Connecticut (SWCT) (in late 2008 through early 2009) and in Lower Southeast
Massachusetts (SEMA) (dteend of the second quartéf)These transmission projects eliminated

the need tanake local secondontingency protection resource (LSCRRP) mmi t ment s. The
being placed in service also allowed a tightening ofties canmitment practice, whicfurther

reduced the amount of capacity committed above minimum requirenraptsving dispatch and

pricing. An observed consequence of these changes to the system was an increase in the volatility of
reaktime price outcomes, marked by the more freqd@&patch of peaking units, nonzero réaie

reserve prices, and declarations of Master/Local Control Center (M/LCC) ProcedureAnogmal
Conditions Aler{M/LCC2)." Additional discussion of operationsiigluded inSection 7

If the apparent shift in theelationship between average estyead and redime pricescontinues, the
expected profimaximizing strategy would be to decrease the volume of virtual supply offers

submitted and to increase the volume of virtual demand bids and physical load bids during the second
half of 2009. To date, while the data showealthe in virtual supply offers, they do not show a

discernible increase in either virtual demand bids or physical load bids relative to the first half of the
yea. Moreover, inthe fourthquarterof 2009, while average=aktime prices were more than

$3/MWh higher thamday-aheadprices,cleared dayahead load as a percentage of-teaé load

declined, increasing o ad s e r v e rthe Bigher avpragealtime prites

The reduced participation in the virtual market may prevent convergence-afiey and redime
prices. The IMM will continue to monitor the performance of the-Bagad and Realime Energy
Markets with particular attention to the relationship betweerati@ad and redime prices and the
activities of virtual players and thele in causing convergence in dalgead and redime prices.
Referto Sectior3.3.3for additional discussion and analysis.

Compared with 2008, prices for all majfuel types were lower in 2009. Natugals prices ecreased
by 54%; residual fuel oilprices,29% distillate fuel oil prices43% and coabrices,46%.Figurel-3,
which shows the percentagkange in monthly natural gas prices #melpercentagehange in
monthly realtime LMPs, demonstratethat changes in electricity prices closely track changes in
natural gas prices. In tleecond half of 200%atural gas prices fell mosteeply than redime

14 New England is divided into the following eight load zones: Maine (ME), New Hampshire (NH), Vermont (VT), Rhode
Island (RI), Connecticut (CT), Western/Central Massachusetts (WCMA), Northeast MassaemasBtiston (NEMA),
and Southeast Massachusetts (SEMA).

15 Master/Local Control Center (M/LCC) Procedure RpAbnormal Conditions Ale(March 12, 2009); http://www.iso
ne.com/rules_proceds/operating/mast_satllte/mlcc2.pdf.
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LMPs because of two main factors. First, peaking units, most of which do not burn natural gas, were
dispatched and set prices more frequently, and second, the frequency and magnitudienef real
reserveprices increased, which increased the-tioa¢ LMP.

N I~
TS ~ 7
N 7

% Price Change, 2008 to 2009

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Mov Dec

— Avg. Real-Time LMP % Change Awvg.Mat. Gas Price % Change |

Figure 1-3: Percentage change in real-time locational marginal prices (LMPs) and
natural gas, 2008 to 2009.

Source: Natural gas price information provided by the Intercontinental Exchange, Inc. (ICE);
http://www.theice.com.

Weathemormalized net energy for load in 2009 was 2.2% lower than in 200& 2009 summer
peak was 3.9% lower than in 2008; 1.1% lower, weatbemalized. The decline in weather
normalized net energy for load suggests that broader declines in economic activity have affected
electric energgonsumptionTable1-3 summarizesctual and normalized loads for 2007 through
20009.

16 \Weathernormalizedresults ae thosethat would have been observed if weather were the same as tHerdonaverage.

2009 Annual Markets Report 7 ISO New England Inc



Table 1-3
Annual and Peak Electric Energy Statistics, 2007 to 2009

2007 2008 2009 2((?())5?:2%89
Annual NEL (GWh)® 134,466 131,743 126,842 13.7
Normalized NEL (GWh) 134,153 131,127 128,224 2.2
Recorded peak demand (MW) 26,145 26,111 25,081 T3.9
Normalized peak demand (MW) 27,460 27,765 27,460 T1.1

(a) Net energy for load is calculated as total generation (not including the generation used to support
pumping at pumped-storage hydro generators), plus net imports.

On the supply side, hydroelectric production was up, and flosdifired generation production was
generally down. Yearlyydroelectricproduction in2009 was at neaecord levels31% over the
historicalaverage hydro production froB®00to 2007, and jus?% below the recordevels seen in
2008" The maximum daily hydro production occurredduty 6, 2009, with hydroelectric
production accounting fd.6% of total supply® Overall, hydroelectric production accounted for 8%
of total energy production in 2009.

1.3.1.2 Real-Time Reserve Prices

In real time, the scheduling of resources to meet the energy and reserve requirements is jointly
optimized. In thgoresence of a binding reserve constraint, thetiea reserve price is equal to the
opportunity cost of the resource not dispatched for energy to satisfy the reserve requirement, capped
by the Reserve Constraint Penalty Factor (RCP#&$. 2009progressegthe frequency and

magnitude of nonzero reime reserve prices increased. This changeliseat consequence of

changes in the transmission system topology, which have decreased the need for tpenatrs

reserve requirements with eot-market (O@/1) LSCPRcommitments.

Because transmission improvements dramatically reduced LSCPR commitments in the latter half of
2009, instead of unloaded-tine generation, the nevailable resourceftenis an offline peaking

unit. Thus,when contingencies such as loss of a transmission line or a generation unit occur, fewer
megawatt®f relativelyinexpensive o#ine generation are available meet the increased energy or
reserve needd.Thisleads tahemore frequent binding aksere constraints (in particulat0-

minute spinning resenf@MSR]) at higher price$"

1" percentages are based on historical data reported by the h&@/Atww.iso
ne.com/mvsiss/grid_mkts/enrgy_srcs/ind@d.htmland subsequent Web site pages. Ref&eiction &or additional
information.

18 Total supply includes elattal generator output and net interchange megawatts.

19 RCPFs are administratively set limits on redispatch costs the system will incur to meet reserve constraints. Each reserve
constraint has a corresponding RCPF.

2 These odine resources are inexpensivea relative sense only. The only cost considered during dispatch is the
incremental cost of energy reflected in the energy offer. The costs associated with starting the unit and operating at
minimum, which may be significant, are considered sunk cost$tais not part of the dispatch evaluation.

ZLTMSR is operating reserve provided bylare operating generation that can increase output within 10 minutes in
response to a contingency.
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The reductionn outof-market commitment for local secowdntingency protection improves
efficiency in two ways. First, because the system has lessf-onérket energyenergy prices more
accurately reflect the marginal cost of meeting the next increment of load. Second, the cost of
providing reserve is included in a visible market price rather than in Net CommiBlegatl
CompensatioNCPC)payments made to cof-market generatioR?

Tablel-4 shows the increase in the frequency of binding reserve constraints and the increase in the
average price during intervals with positiweserve prices after the Tremont East improvements went
in service in Lower SEMA, eliminating the need to have a Canal unit on line for LSCPRs.

Table 1-4
2009 Systemwide TMSR Price Statistics

Jan to Jun Jul to Dec Change % Change

Number of five-minute intervals

. . . 1,013 1,560 547 54%
with positive TMSR prices
Percentage of intervals with

. 1.95% 2.95% 1.0% 51%

nonzero prices
Average TMSR price for
. g . P . $18.37 $36.41 $18.04 98%
intervals with nonzero prices

1.3.1.3 Minimum Generation Emergencies

Minimum Generation Emergenci@dinGen Emergenciegre declareavhen the odine generation
on the system comes close to exceeding the load on the syseytypically are declareih the
overnight hours when resources aperating at economic minimums to be available for the higher
load hours the next dayhedeclaration of ainimum Generation Emergency not principally a
reliability action butratheran administrative market mechaniimatsets LMPs to zerto providea
price signato participantdo increase consumptiom educe generation.

The IMM has observed a significant increase in the frequency of declared MinGen Emergencies in
2009 over previous yeaiisicreaing from eight hoursspread over three months @@, to 32 hours
oversix months in 2008andfinally to 97 hours ovemnine months during 200@Qver the same period,
average load levels during MinGen Emergencies have declined12@a0MW in 2007 and

12,500MW in 2008, to11,000MW in 2009

While thenumber of hours with MinGen Emergency declarations has increased, the amount of
megawatthours seHscheduled into the deghead and redgime markets also has increagé@his is
contrary to expectations given the increased number of hours with price®e at he reasons are not
immediately obvious why dispatchable generators would prefer tsd®dule their output into the

22 Net Commitment Period CompensatoN CP C) p r o-wh d kagniedtgita rkaeket participants with resources

whose operating costs exceed energy revenues over-timip4dlispatch day. NCPC is paid to resources for providing first

and secondontingency voltage support and control and distribution system protect@ithér the DayAhead or Real

Ti me Energy Markets. The accounting for the provision of
offer amount for generation, including stap fees and ntpad fees, compared with its total enenggrket value during the

day. If the total value is less than the offer amount, the difference is credited to the market participant. For mot@imforma
seeMarket Rule 1Section lll, Appendix FNet Commitmenferiod Compensation Accountingftp://www.ise
ne.com/regulatory/tariff/sect_.3/

2 Almost 95% of selscheduled megawaltiours in real time are sestheduled day ahead. Much of the increment self
scheduled in real time comesffin intermittent generators or resources seeking theineglprice.
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Day-Ahead Energy Market rather than accept financial schedules that respect their economics and
then make redime physical schduling decisions on that basis. If a participant did not receive-a day

ahead schedule on the basis of its supply afifier anticipatethat the reatime price was going to be
higher than its operating costs, nothing in the rules would preverscbeltiuihg these supply

increments in real time. The practice of ssiheduling in thelay-aheadmarket sacrificeshis option
value and reducehbe flexibility of the resources available to the operators in realfiffiee IMM

recommends that the ISO reevaludie energy market rules to ensure that all resources have the

correct incentives under all conditions to submit phiased offers into the Dahead and Real

Time Energy Markets.

1.3.1.4 Congestion Revenue and Financial Transmission Rights

In 2009, thevalue of thecongestion fundvas$25.1million, and thesum of dayahead and redime
losscharges wa$34.3million. In 2008,the value of theongestiorfund was $121 million, anthe
total marginal losund was $98million. The congestion fund in 200@presented just 0.5% of the

energy market value in 2009. The reduction in the value of the congestion fund was caused by a

reduction in the amount of congestion on the system due tmthgletion of newransmissioranda
reduction in the cost of congem caused by lower LMPs.

In 2009, the Financial Transmission Rights (FTRs) auction revenue far exceeded realized congestion
revenue, as shown Table1-5.% Partcipants overestimated levels of congestion, apparently
misestimating the impact of the transmission work going in service in 2009 and the impact of changes
in fuel prices and the level and patterns of consumption.

Table 1-5
Summary of Congestion Revenue and Auction Revenue

Day-Ahead Total Auction Auction Revenue as
Congestion Revenue Revenue % of Day-Ahead
(Millions $) (Millions $) Congestion Revenue
2007 130.1 122.8 94%
2008 125.4 116.7 93%
2009 26.7 71.1 266%

Based on the measure of a net hedge (i.e., total revenues fronaRd Rsaction Revenue Rights
[ARR] compared with FTR costs) the FTR markets provided an effective hedge foparéinipants
| evel,

in 2009 Figurel-4pr esent s,

hedged rea

|l i zed bot h

at a

by hol

participant

ding an

FTR

and

FTR
by

dot9. While most participants with only an FTR position lost money in 2009, most participants with
both an ARR allocation and an FTR position magmeyafter combining their FTR results and

ARR receipts.

24 Option valuesccur when future market conditions are highly uncertain, the uncertainty is resolved over time, and
strategies based on subsequent events are allowed to be revised.

% FTRsallow participantgo hedge against the economic impacts associated with transmission congestion and provide a
financial instrument to arbitrage differences between expected and actwsdlatay congestion.

% ARRs are a mechanism used to distributetian revenue to congestigraying LSEs and transmission customers that

have supported the transm

ission system; see Sex6dh
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Figure 1-4: Overlay of FTR participant profitability and total hedge after including

ARR revenue, 2009.

1.3.1.5 Demand Resources

The number of megawatts of demand resources participating in ISO madketsed in 2009.
Total enrollments were 2,546 MW in December 2008 ag88\IW in December 2009The
increase came from the -8@inute and TweHour DemaneResponse Programs and other demand
resources (ODRSJ.Enroliments in the Redlime PriceResponse Program decreastightly, while
profiled demandesponse enrollments did not chaAyEigure1-5 shows demandesponsand ODR

programenroliments byguarterfor 2005 through 208

2’A demand resoweis a source of capacity whereby a consumer reduces the demand for electricity from the bulk power

system in response to a request from the 1SO to do so for system reliability reasons or in response to a price signal.

2 Demand response when market pécipants reduce their consumption of electric energy from the network in exchange
for compensation based on wholesale market priceger@emand resourcese demandide resources, such as energy

efficiency, load management, and distributed generatibon a r et ai |

customerods site,

t hat

reduce demand by a least 100 kW; participate as capacity resources in the New England Balancing Authority Area; and are
subject to ISO measurement, verification, and review procetludesmonstrate their total amount of demand reduction.

2 Price responses the reduction of electricity consumption in response to a price signal in exchange for compensation

based on wholesale electricity prices.
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Figure 1-5: Quarterly demand-resource enrollments, 2005 to 2009.

The RealTime PriceResponse Program was activated a totd@Bafaysin 2009, down from
207days in 2008. The Dashead LoaeResponse PrograrDALRP) produced interruptionsn
126days in 209, up from 103days in 208. Although the monthly avage dayahead prices in 2009
were consistently below the trigger pricedich area function of a fixedheat rateanda fuekprice
index, andweresubstantially lower than prices in 2Q@Be trigger price was exceedediore days
in 2009than in 2008° A total of 45,803MWh of load wasinterrupted during the year from all
demandresponse programin total, demand resourcpsovided507 GWh of load reductioim 2009,
with the majority 462 GWh) coming from other demand resources, such as esaéiggncy
projects.The 507 GWh represents 0.4%tofal system load for the yedBection3.5.3

Payments for all demar@source programstaled 115 million in 2009. Forward Capacity
Markettransition payments made to eligible demand resources rose from $77.6 million in 2008 to
$106.8 million in 2009 due to increased program enrollments and a higher transition paymeit rate.
the demand response e&dng transition payments, approximately 20% was energy efficiency.

The ISO filed rules with FERC to extend the priesponse programs without modifications until the
rules to implement the lorgrm priceresponsive deman@RD)solutionare in servicé' The IMM

has observed that these of the Reserve Adequacy Analy(&#A) LMP as a price trigger for these
programs results in the dispatch of the demand resources under these programs in many hours when

%A g e n eheat tatg raditionallyreported in Btu/kWh, is the rate at which it converts fuel (Btu) to electricity (kwh)
and is a measure of the thermal efficiency of the conversion process.

31 SeelSO New England Inc. and New England Power Pool, Tariff Reviflegarding Extension of theeR-Time Price
Response Program ar2hy-Ahead Load Response Program; Docket No. ERQ9000 (ER09-1737-000) (September 23,
2009)for more informationhttp://www.isane.com/regulatory/ferc/filings/2009/sep/er09 -000_923-
09_price_load_response_ext.pdf.

2009 Annual Markets Report 12 ISO New England Inc



the realized LMPsadle o we r t han bt HdBeciusahespoograncisetriggered based on
forecasted prices, and the price forecastithptoduced byhe RAA process is a poor predictor of
reaktime prices, demanckesponse resources are being callegdnce demand unnecessarily
resulting inadministrative and market costs without benefits. Becdigsiadlusion of the RAA LMP
as currently calculated as a price trigger introduces suffiiefficiencyto the design, the IMM
recommendsevising the rules to either exclude this price triggeto modify the methodology used
to calculate it

1.3.2 Reliability and Operations

As of December 2009, thetal costs associated with LSCPRs and voltagenear zero, and based
on current system topology, generation, and load patterns, ISO System Operqients a limited
and substantially reduced ndadhe futureto operate generators for LSCHH voltage compared
with recent yearsTable1-6 summarizes the totalut-of-market payments to generators for LSCPRs,
distribution, and voltage.

Table 1-6
Real-Time Out-of-Market
Reliability Payments to Generators, $ Millions

Payment Type 2008 2009 Difference % Change
Local Second-Contingency _ ~
. 182.49 17.22 1T 1628. T 9%
Commitments
Distribution 1.47 0.59 10.8 1T 60%
Voltage 29.39 5.02 1T24.3 1 83%
Total 213.35 22.83 T 1®@52 T 89 %

The need to commgenerators out of market to maintaiystem reliabilityand to compensate time

with Net CommitmenPeriod Compensation hbsen a longtanding issue in New Englanchd

energy market employs a twxart payment rule consisting of the LMP and NCPC. The sum of all
NCPCcomponents is only 0.75% of total compensatmgenerators. Ecammic NCPC was 0.43%

of the total generator compensation and is incur
threepart bidding structur® Economic NCPC will not be eliminated by changes made to the

transmission system. On the otha@nd improvementgo the transmission system have all but

eliminated the need wommit generatiomasLSCPRs andhave allowed revisions to voltage guides,

dramatically reducing the need to run generation to support or protect system voltages.

Two sets of transméson improvements account for the reductions in reliabitgted commitment
costs observed in 200Birst, transmission upgrades$outhwest Connecticut hagggnificantly
reducedhe need fo SCPRcommitmentsluringthe peakSimilarly, the Tremont Bst

%2The 1SO performs the RAA at the close of the-temk market reoffer period to ensure that adequate resources are
committed for meeting the forecasted load and operaéisgrve requirements for the R@aie Energy Market.

33 Economic NCPC arises when the total cost of committing and operating a generating resource exceeds the revenues it
earns from the sale of energy at the LMP. Generating resources submjidhrbils that reflect the cost of start up; no

load operationand incremental energy production. The price received by the marginal resource equals its incremental
energy offer. At this price, the resource earns no contribution against its start uplaad oosts. The generating resource

is made whole for such shifalls accumulated across the operating day through the payment of economic NCPC.
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improvements for Cape Cad Lower SEMA put irto service in June all but eliminated the need to
commit a Canal uniigure1-6 illustrates the dmaatic decline in LSCPR costs since the Tremont
East upgrades went into service.
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Figure 1-6: Monthly charges for local second-contingency-protection
resources.

The reduction in commitments for LSCPRs anttage reduced the amount of capacity committed
above minimum requirementSigure1-7 shows the average amount of capacity committed after day
aheadhnd not dispatched above its econemiaimum limit.
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Figure 1-7: Average generation committed after day ahead and
operated at economic minimum, 2009, MW per month.
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Review of the data and conversatiovith System Operations suggest that, more than at other times,
when little to no surplus is available from the unloaded capability of generators committed for
reliability, all resourceavailable to the ISO must operate consistently with their supplysoffer
Operations has expressed concern tifahe resources currently receiving capacity payments and
relied on as capacity, many are older fossil steam tidtfiave not logged an operating hour in six
months or longer. There is a risk that these ressundll fail to start or operate through a duty cycle
when eventually scheduled to operdtee IMM will continue to monitothe performance of these
resources and the actions the ISO takes to incorporate generator performance risk into its power
system maagement and resourseheduling decisions.

1.3.3 Forward Capacity Market and Transition Period

This sectiorsummarizeshe 2009 activitieselated to the Forward Capacity Market, including the
FCM transition period payments and the results of the third FCAheniirst Annual
Reconfiguration Auction. It also includes an assessment of some aspects of the FCM design.

1.3.3.1 FCM Transition Period

FCM transition paymentwill continue until théveginning of the2010/2011 capacity commitment

period when the FCM paymentad®d on the auction results will bedgh€M transition payment

rates were $3.75/kwshonth from June 2008 through May 2009 and then increased1@y/IB/N-

month in June 2009, as laid out by the FCM settlenizuning 2009 FCM transition payments to

qualifying capacity resourcdstaled$1.8billion compared with $.5billion in 2008 Table1-7

summarizes the capacity requirements, the average adjusted capacity supplied, and the total payments
in each transitioiperiod year. Thaverageunforced capacitfUCAP) supply that is paidhe

transition rate is greater than the annual ICR because the FCM transition rules require that all existing
capacity be eligible for the transition paymefits.

Table 1-7
Installed Capacity (ICAP) Market/FCM Transition Payment
Average ICAP Transition
UCAP A””‘fal ICR Payment Rate
Year Supply Req:xl\l/lr\clevr;\ent Total Payment ($) ($/kW-month)
(MW) Jani May | Junei Dec
2007 34,985 31,270 1,280,464,983 3.05 3.05
2008 36,331 32,160 1,505,257,134 3.05 3.75
2009 37,236 31,823 1,765,901,336 3.75 4.10

1.3.3.2 Forward Capacity Auction

Each of thethreECAshapr ocur ed the capacity needed to meet
requirements, or theet Installed Capacity RequireméhiCR). Table1-8 shows that the total of
existing and new qualified capacity exceeded the NICR by 21% in FCA #1, by 32% in FCA #2, and

34 Unforced capacitys the amount of installed capacity associated with a generating unit, adjusted for availability.
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by 34% in FCA #3. Because each FCA cleared caparcéyadess of thatetessary to meet the NICR,

the floor pricewas reached in each auctidh.

Table 1-8
Results of the First Three Forward Capacity Auctions

FCA #1 FCA #2 FCA #3
Total qualified (MW) 39,165 42,777 42,746
Total cleared (MW)@ 34,077 37,283 36,996
NICR (MW) 32,305 32,528 31,965
Excess cleared (MW)®@ 1,772 4,755 5,031
Clearing price ($/kW-month) 4.50 3.60 2.95

(a) Excludes real-time emergency generation (RTEG) resources in excess of 600 MW.

None of theauctiors hadimport-constrained capacity zongbkelSO determined thaach potential

importconstrained areldadsufficient existing capacityMaine was modeled as an expoonstrained

capacity zonén the threeauctions

1.3.3.3 Out-of-Market New Resources and In-Market New Resources

Out-of-market resources, which participate in the FCM at prices below their costs, include certain

new resources with offer prices less than @imgs the cost of new entry (CONBEgw selfsupplied
resources, capacity carritmtward from previous auctions, and capacity under-i€&Dedrequests

for proposal§RFPs)*

Table1-9 shows the new imarket and OOM capacity that cleared in thstfi

threeFCAs.In FCA #3, OOM new entry was 695 MW, or 25% of cleared new capacity.

35 In the table, the total amount cleared excludestie® emergency generation (RTEG) resources in excess of 600 MW.

RTEG is distributed generation that the ISO calls on to operate during certain wretlfagdon or more severe actions but

t aatecoolocal hinquality periit(s), breombiratior of at i on 6 s
permits. Reatime emergency generators are required to begin operating within 30 minutes, which results in increasing

supply on the New England grid, and also to continue that operation until necaidispatch instruction allowing them to

must | imit its operation

shut down. Because retiine emergency generators are allowed to run only during veleetion or more severe
actions, the market rules limit their total obligation to 600 MW.

% The CONE is used to (1) estatflithe starting price for each FCA, (2) set thresholds for reviewing delist bids to deter the
exercise of market power, (3) set initial pricing for some reconfiguration auctions, and (4) determine pricing when the
supply is inadequate and competition isufficient. The CONE is derived from the capacity clearing price from previous

FCAs, except for FCA #1, where it was administratively set.
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Table 1-9
Cleared New, In-Market, and
Out-of-Market Capacity, FCA #1, FCA #2, and FCA #3, MW

Auction Type of Resource | Generation Rgggquarrc]:gs Imports Total
New cleared 40 860 0 900
FCA #1 In-market 0 860 0 860
Out-of-market 40 0 0 40
New cleared 1,156 448 1,529 3,134
FCA #2 In-market 38 298 1,529 1,864
Out-of-market 1,118 150 0 1,268
New cleared 1,670 309 817 2,796
FCA #3 In-market 1,095 189 817 2,101
Out-of-market 575 120 0 695

1.3.3.4 Delisted Capacity Resources

Table1-10 shows theaccepted delist bidsom existing resource¥ In FCA #3, existing import
capacity accounted for the largest proportion of delisted cap@bigylSO approved 1,710 MW of
existing esources to delist, and 581 MW in the NEMA/Boston area were rejectésteld resources
helped reduce the excesapacity butverenot sufficientto raisethe priceabove the floor priceMost
of the delist requests were dynamic bids submitted bel8virfes the CONEThe static bids were
delists for export or administrative reasons. Permanent delist retptagtd 6.6MW in FCA #3.

Table 1-10
Delisted Existing Resources by Type, MW
Resource Type FCA #1 FCA #2 FCA #3
Generation 622 (64%) 350 (39%) 543 (32%)
Demand resources 296 (31%) 489 (55%) 257 (15%)
Import 51 (5%) 51 (6%) 910 (53%)
Total delisted 970 890 1,710

37 An existing resource can submitlalist bidin an FCA to indicate that it wants to opt out of the auction befere t

deadline for qualifying existing capacity and does not want the capacity obligation below a certaBtaticelelist bids

are submitted for a resource before the auction and cannot be changed during theRarotimment delist bidgrohibit

resouces from participating in any future auctions unless they qualify for and clear as a new resource in a subsequent FCA.
As of the date of the permanent delisting, permanently delisted resources are prohibited from assuming any capacity
obligation.Dynamic elist bidsare submitted by participants during an auction. Unlike other types of delist bids, dynamic
delist bids can be offered below 0.8 times the CONE threshold price, and the Internal Market Monitor does not review these
bids in advance. Qualified nawsources can leave the auction without delisting.
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1.3.3.5 Annual Reconfiguration Auction

Table1-11 shows the results of the first ARA for the 2010/2011 capacity commitment gefibd.
clearing price was $1.50/k\Wionth, well below the FCA #1 price of $4.50/kWbnth. A total of 31
participants participated inithARA, with 12 participants placing both bids and offers.

Table 1-11

Summary of Annual Reconfiguration

Auction for the 2010/2011 Commitment Period

Capacity Zone Type Rest-of-Pool New York Total
AC Ties
Total offers submitted (MW) 915.0 915.0
Total bids submitted (MW) 16, 473 1T153. 16,626.5
Total offers cleared (MW) 197.6 197.6
Total bids cleared (MW) 1117. 1 80 1T197.
Net capacity cleared (MW) 80.0 180 0.0
Clearing price ($/kW-mo) 15 15 15

1.3.3.6 Assessment of the Forward Capacity Market

ThelMM findsthat the results dFCA #3 are competitiv& This findingis based on an effective
auction design, rigorous qualification requirements, an abundance of initial offers, and the absence of
anticompetitive behavior observed during domduct of theauction

Delist Bids.The rules concerning the determination oflthe| of static delist bids did not receive
detailed attention in the | MMés June 2009 report
delist bids to the market has increased because of the current surplus capacity situation in which a

delist bidsd the FCA clearingrice. ThelMM reviewed whether delist bids improve the Forward
Capacity Marketds efficiency and whether the rul
and prevent the exerciserfirket power (see Sectidi). Based on this review, the IMM concluded

that theuse of delist bids in the FCM design generally improves price formagicause it enables

paticipants todeave the capacity market when the cost of remaining in the market exceeds the

benefit. Allowing participants to leave the market when it is noteffsttive to remain decreases

risk, which lowers longun costs.

38 pursuant to Section 111.13.4.5.1 Mfarket Rule 1the first ARA will not be conducted for the first five capability years;

thus, a total of two ARAs will be held for each of the first five capabjitgrs. Therefore, while the capacity values

presented iTablel1-11 are for the first ARA to be held for the 2010/2011 capability year, under thentdomy used in
Section 13 oMarket Rule l whi ch contains the rules for the FCM), this re
reconfiguration auction for the 2010/2011 capability year.Hgpe//www.isone.com/regulatory/ferc/filings/2009/jan/er09
640-000_130-09_icr_filing.pdf

39 Testimony of David LaPlante iorward Capacity Auction Results Filin§ERC DockeNo. ER10-186-000 (October
30, 2009), p, 2, linesi81; http://www.isene.com/regulatory/ferc/filings/2009/oct/erl0 -000_1629
09_fca_3_results_filing.pdf.
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However, this review idenigd an issue with the determination of the gefimigvard costs used to

calculate the corregtrice for both static and permanent delist bids. The current rules calculate going
forward costs under the assumption that the resource is going to leave tlyeneardet. However,

the appropriate goinfprward cost calculation for a resource in the capacity market is based on the
costs that are avoided by leaving the capacity market. Because a resource is not required to leave the
energy market if it is not in theapacity market, the inclusion of costs avoided by leaving the energy
market in a delist bid is appropriate only if a resource is intending to leave the energy Tiaket

IMM recommends that the rules governing the calculatidmtti permanent and statlelist bids be

revised to address this issue.

Zonal Modeling and PricinglThe IMM noted in the FCM Report thit the absence of market
power,the ideal would be faall zonego be included in the auctioifhe report also stated that

market power concerns outweitite potential efficiencies of this ideal approach, particularly in
concentrated, constrained zoA®#Vith the goal of moving closer to the ideal, the FCM Report
recommended that permanent ddbists be included in zonal modeling and pricing. Recent ISO
proposed changes move the design even closer to the ideal by also including static delist bids from
nonpivotalsuppliers in zonal modeling and pricifigdowever to enable zones to be modeled ia th
auctions anessentially enable all bids to affect zonal pricing and creation, a comprehensive
mitigation approach for all delist bids is required.

Implementing these recommendations to take account whether a resource remains in the energy
market would be part of a comprehensive mitigation approach and may further increase the ability of
delist bids to affect zonal creation and pricing.

OOM Capacity and the Alternative Price Ruléae large amount of surplus capacity in FCA #3
indicates sufficiensupplyside competition in the FCM. However, the conclusion of competition

must be tempered by the fact that the surplus capacity includesNW®f out-of-market capacity.

OOM capacity offers into the auction at prices below its estimatedriongostswhich (absent a

price floor) would lower prices in the FCAowever, since the amount of surplus capacity in all three
FCAs to date has exceeded the amount of OOM capacity, the OOM capacity did not cause the floor
price to baeached. Givethe pricecollar, the results of the first three FCAs are consistent with the
outcome of a competitive mark®t.

TheAlternativePricing Rule (APR) for capacity is intended ¢orrect fordistortions when OOM

entry in an FCA preventsimarket new capacity from sigit) the clearing price and pricésl below
competitive or efficient level§ The rule was not triggered in FCA #3 because the existing qualified
capacity (37,695 MW) exceeded tRECR of 31,965 MW, and no new capacity was needed.

The floor price and #large amount of OOM capacity will prevent the FCA from determining a
competitive price for capacity; unless these issueadaeessed, FCM prices will be either too high

40 |nternal Market Monitoring Unit Review of the Forward Capacity Market Auction Results and Design Elgr@Mts
Report),ISO New Englandriling, FERC Docket NoER09-1282000 (June 5, 2009), p 4, 5; availablehdtp://mww.iso
ne.com/markets/mktmonmit/rpts/other/fcm_report_final.pdf

“11SO New England Inc. and New England Power Pool, Docket No.-ER10-000,Various Revisiorte FCM Rules
Related to FCM RedesighERC Docket NOER1G-722-000 (February 22, 2010http://lwww.isc
ne.com/regulatory/ferc/filings/2010/feb/erl0 -000_0222-10_fcm_redesign_filing.pdf

2 The price collar is a set of upper and lower bounds on the FCA clearing price identified for each Ma#kpeRule 1
Section 111.13.2.7.3Capacity Clearing Price Collar.

43 SeeMarket Rule 1Section 111.13.2.78, Alternative Capacity Price Rule.
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because of the floor price or too low because of OOM capacity. The IMM suppoetsriimation of
the floor price as soon as possible and improvements to the APR to better address the impacts of large
amounts of OOM capacity on the price from the FCA.

1.3.4 Forward Reserve Market

Two Forward Reserve Market (FRM) auctions were conducteddf: 20 April, for summer 2009,
and in August, for the winter 2009/2010 peridtie SWCTand CT reserve zones continue to have
supply deficiencies. fie persistent capacity deficiency means that all suppliers in these zones are
pivotal andthatthelocal maket is concentrated. The auction clearing pmcthe CT and nested
SWCT reserve zonegassetadministratively at therice cap of $14.00/k¥whonth in both auctions.
TheNEMA/Boston TMOR clearing prices feb zero because of reduced local requirements.

1.3.4.1 Competitiveness of the Reserve Market

Structural analysis of the FRRUctionsndicates a moderate to high concentration of New England
wide reserve productbased on Herfindaflirschman Indicesanging from 1,200 to 20®. Pricesin
thelocational Forward Reserve Market have been decreasisgdtemvide products, indicatig that
competition may be lowering prices in thgstemvide FRM However, theConnecticuteserve zone

is not competitiveConnecticut hamsufficient reserve capdgito meet the zonal reserve
requirementsConsequently, the Connecticut 88d@/CT reserve zones have cleared atghiee cap

of $14.00/kWmonth in eachlieserve auction.

1.3.4.2 Locational Forward-Reserve Auction Results

The results of the locational forwardseve auctions are shown irable1-12. Prices for New
Englandsystemwidel0-minute nonspinning reserve in both the sumarat witer auctions declined

from 2008to 20M. Pricesin the Connecticut and Southwest Connecticut reserve zones remained at
the $14.00/kwWmonthcap becase of insufficient capacity in Connecticut to meet the minimum
purchase requirement. Transmission improvements into the NEMA/Boston local rasesvever

the past few years have essentially rendered that area unconstrained. Absent a binding constraint in
the auction, the local TMOR price is zero.

Table 1-12
Results of Locational Forward-Reserve Auctions, $/kW-Month
Reserve Summer Summer Winter Winter
Reserve Zone

Category 2008 2009 2008/2009 2008/2009
Systemwide TMNSR 8.88 6.30 6.74 6.08
Systemwide TMOR 6.50 $0 4.99 0
SWCT TMOR 14.00 14.00 14.00 14.00
CT TMOR 14.00 14.00 14.00 14.00
NEMA/Boston TMOR 14.00 0 5.55 0

1.3.5 Regulation Market

The Regulation Market provides momdotmoment balancing services to assure that generation and
load are kept balanced in real tiniéais market functioned well in 200Buring the year, the ISO
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consistently exceeded the North American Electric Reliability Corporation (NERC) reliability
standards for this area and reduced the capacity on regufation.

Thestructure of thdRegulation Market is evaluated usitvgp metrics:HHI and RSI The HHI for the

New England Regulation Market is based on summer capabilities of regulation capacity to offer into
themarket The maximum eligible regulation capability (MW) over all hours in the month for each

| ead parti cifeswdedvaEs ysed inthé leHI and RSbanalyses. Throughout the year,
the monthly HHI varied from a low af84to a high 0863 with an annual average 08% The

monthly RSIs exceeded 1,000 for every month inf20be results of the HHI and RSI analyse

indicate that the Regulation Market is structurally competitive.

Regulation payments to generators for providing regulatitaied £3.1 million in 2009a decrease
of $27.4million from the 20@ cost of $0.5million. Thecostdecreasavas caused by two main
factors. Firstthe regulation requirement has fallen, reducing the regulation csedibnddeaeases
in energy prices hadeweredthe opportunity cost of providing regulatisarvice

1.3.6 Annual All-In Wholesale Electricity Cost

Thetotal all-in costof wholesale electric energy fétbm $12.9 billion ($96.84/MWh) in 2008 to

$7.5 billion $58.36/MWHh) in 2009a decrease of $5.4 billion ($38/88Vh), or 40%.% The alkin

cost valuancludesthe cost of electrienergy forward reseves, regulation, capacitgliability
commitments, anBERGapproved Reliability Costf-Service Agreements (Reliability Agreements).
Figure1-8 shows tle average anral alkin wholesale electricity cost metric and natural gas prices for
2007 through 2009

4 NERC reliability standards can be accessed at http://www.nerc.com/page.php?cid=2|20 (Princeton, NJ: NERC, 2009).

S Theall-in cost metric includes costs allocated to both wholesale load obligations and network load. The energy portion of
the alkin cost is a zonal loadeighted average of zonal prices. This is a slightly different concept than the system load
weighted average Hutrice reported in the fueldjusted price analysis shown in SectloB.6and Sectior8.3.2 and the

simple average Hub price. This analysis uses this metric of zonahieigtited averages of zonal prices because it better
represents the prices load actually paid. The ISO publishes a seplao&eale load cost metric that includes only costs
allocated to realime load obligations.
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Figure 1-8: All-in cost for electricity.

Notes: The daily reliability and Reliability Agreement costs are allocated systemwide to enable a systemwide
rate to be calculated. These costs actually are allocated to the load zone in which they occur. MMBtu stands
for millions of British thermal units, a measure of the amount of heat energy in natural gas.

Source: Natural gas price information provided by the Intercontinental Exchange, Inc. (ICE);
http://www.theice.com.

With the exception of capacity, the cost for all components fell by a combined 48f4city costs
increased consistent withe Market Rule iprescribed=CM transition rate increase §0.35/kW
monthon June 1, 2009tom $3.75/kWmonth to $4.10/k\Amonth?® The main factors thatrove he
drop in theall-in electricitycostin 20008 fuel prices, loads, and hydro productémre addressed
above

1.4 Mitigation and Market Reform Activities

This sectiorsummarizes IMMprocess auditpitigation, market reformand referral activities in
20009.

1.4.1 IMM Process Audit

In 2009 the 1ISO Board of Directors reteed KPMG to audit the policies, processasd procedures

of theIMM. This audit followedthe discovery of an analytical error that resulted in incorrect
statements made in testimony submitted in a proceeding before FERC regarding capacity’imports
KPMG made detailedecommendationfor revising IMM policies, processesnd procedures, with
special attention to control&s committed, by end dhefirst quarter 2010 hte IMM had
successfullyevisel all its processes and procedures consistentthitiKPMG recommendations

6 Market Rule 1Section 11.8.1Billing Procedure

47 For additional information, seBompliance Filing of ISOlew England Ing FERC Docket NOER09-873 (July 13,
2009)
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1.4.2 Mitigation and Market Reforms

According toMarket Rule 1Appendix A, the IMM has the authority and responsibility to mitigate
electric energy offers under certain circumstances, as willageply rules that identify participa

behavior that results in NCPC payments in excess of defined thresholds and virtual transactions that
increase the hourly value of an FTR the participant holds. During 2009, no participant behavior
required the application of Dayhead or Realime Energ Market mitigation. Daily realime

NCPC payments paid to participants were retroactively mitigatédur days during 2009. There

were no instances of dahead NCP@nitigation Two participants had FTR revenyessociated

with 21 pathsreduced by adtal of $14,77pursuant to the FTR reverngapping provisions of

Market Rule 1

Based in part on previous IMM recommendations, three market rule reforms were implemented
during 2009, and a fourth was implemented January 1, 2010.

o Effective July 12009, reformed rules regarding the offering of capduitgked import
external transactions, and penalties for noncompliance with these rules, became effective.
The rules had the desired impact of providing the incentive for participants to offer
competitively priced energy transactions to back capacity obligations and shifted the risk
associated with failure to perform from New England load to the participants receiving the
FCM transition payments.

e A market rule reform was implemented October 1, 2009 titfatens the mitigation
thresholds applied to resources that are committed for local relidbilitys is the first phase
of a twophase reform. In the first phase, the tighter mitigation standaedsplemented
within the existing mitigatiofiramework. In the second phase, mitigation will be integrated
with the commitment and dispatch systems to allow mitigation to occur before commitment.

e As part of its review of the delist bid for Salem Harbor for FCA #3, the IMM identified that
special rubs needed to be developed for the treatment of common costs feuniutiations
that want to delist. The IMM proposed a treatment of the Salem Harbor delist bid for FCA #3
that FERC accepted, subject to the filing of permanent rules to address ¢hd fesiMM
develscgped a new methodology and submittée-change language to FERC in February
2010:

e OnJanuary 1, 2010, the lodtserve Constraint Penalty Faot@s changeffom $50/MWh
to $250/MWh. This change is expected to provide more efficgattime dispatch and
pricing.

1.4.3 Behavior Requiring Referral to FERC

Market Rule 1Appendix A, provides the IMM with a limited set of circumstances for applying
mitigation activities without additional FERC involvement: energy market mitigation, NCPC

8 Market Rule 1Sectionlll.A.8.4, Appendix A Cap on FTR Revenues

“9%0rder Conditionally Accepting Market Rule 1 RevisidfSRC Docket No. ERG2546000 (October 2, 2009);
http://www.isane.com/regulatory/ferc/orders/2009/oct/ef6000_102-09_ncpc_price_mit.pdf.

®01SO New England Inc. and New England Power Pool, Docket No.-ER10-000, Tariff Provisions Related to Delist
Bids for Stations with Common Co¢Balem Habor common cost filing) (February 16, 2010); http://www-iso
ne.com/regulatory/ferc/filings/2010/feb/erl0 -000_0216-10_common_costs.pdf.
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mitigation, and FTR capping. When the IMM identifies other forms of potentially noncompetitive
marketparticipant behavioMiarket Rule ITrequires the IMM to refer the situation to FERC, which
then investigates the conduct and applies penalties, as warranted.

In 2009, the IMM made two nonpublic referrals to FERC, bringing the total number of referrals made
by the IMM open before FERC to five. No referrals were closed in 2009.

1.5 Summary of IMM Recommendations

Based on observations of participant behavior and ehadtcomes in 2009 and the analysis

presented herein, th®IM identified the following issues and makes the following recommendations
for improving the market design. The issues and recommendations are listed in order of importance
Refer to the croseeferenced sections for further explanations of the identified issues.

1. ISSUE: The rules governing the calculationstéticand permanerdelist bidsin the
Forward Capacity Market are intended to result in a delist bid that reflects the net risk
adjuste goingforward cost of the resource. However, the current rules do not distinguish
between the goinfprward costs of resources wanting to exit the energy market and those
resources wanting to remain in the energy market. As a practical matter, thdéogoiag
costs for a resource that wants to remain in the energy market will be much lower than for
those that want to leave the energy market.

RECOMMENDATION: The IMM recommends reviewing and revisithg definition of net
risk-adjusted goindorward costs and opportunity costs as applied to statiqppermanent
delist bidswith particular attention to the difference between the géingard costs of
resources that exit the energy market and thoseehmtin in the energy markdthe
resolution of this issue magcrease the ability alelist bids to affect zonal pricing and
creation. Gee Sectio.4.6)

2. ISSUE: The IMM has observed a significant increase in the frequency of declared MinGen
Emergenciesrom a total of 8 hours in 2007 to 82 hours in 200% existing procedure that
administratively sets all prices to zero does provide appropriate incemsis to maximize
resource flexibility and make prideased offers into the market under all conditithns.

RECOMMENDATION: The IMM recommends that the ISO consider changing the rules to
provide stronger incentives for market participants to submit econofeis @fito the Day
Ahead and Realime Energy Markets, including the use of negative offers and bids, and
allowing reaitime offers and bianodifications (See Sectior8.3.9)

3. ISSUE: In SeptembeR009, the ISO filed rules with FERC to extend the pre&sponse
programs without modifications until the rules are in service to implement thédong
priceresponsive demand solutidfiThe realtime price responsprogram uses estimated
prices from theReserve Adequacy Analysis a price trigger. lowing RAA prices to

51 Market Rule 1 Sections 2.5.c and 2.6 lat{p://www.iscne.com/regulatory/tariff/sect_3/index.hyandManual 11
Sections 2.5.12.2 and 2.5.13.2 (http://wwwisacom/rules_proceds/isone_mnls/index.html).

521SO New England Inc. and New England Power Pool, Tariff Revisions Regarding ExtfrthieiReallime Price
Response Program and D&head LoaeResponse Program; Docket No. ER09 -000(September 23, 2009);
http://www.isane.com/regulatory/ferc/filings/2009/sep/e+09 -000_923-09 price_load_response_ext.pdf.
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trigger the programispatches the resources in many hours wherettized locational
marginal prices are well below the forecasted prices.

RECOMMENDATION: The IMM recommends revising the prioesponse program rules
eitherto exclude RAA prices as a trigger or to modify the methodology used to calculate
prices in the RAAprocess(See SectiorB.5.3)
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Section 2

Overview of New Engl andds
Wholesale Electricity Markets

and Market Oversight

| SO New England (1 SO) is responsible for over sece
wholesale elecicity markets. These markets work together to ensure the constant availability of

electricity from the bulk power grid for thre e g i 666 milisn householdsind businessend14

million people.ln 2009, more tharO0market participantparticipated in one or more markets with a

combined valuef $7.5 billion energy, capacity, forward reserves, regulationd daily reliability

payments. Participants also have the opportunity to hedge against the costs associated with

transmission congtion through the FTR market and the associated auction revenue distributions.

The wholesalelectricity market@nd market producia New England are as follows:

e Day-Ahead Energy Marketd allows market participants to secymécesfor electric energy
theday before the operating day and hedge against price fluctuations that can occur in real
time; facilitates electric energy trading

e RealTime Energy Marketd coordinaésthedispatch of generation ani@mand resources
to meet the demand for electriciyndto meet reserve requirements

e Forward Capacity Market (FCM) & ensures the sufficiency of installed capacity, which
includes demand resources, to meet the future demand for electricity.

¢ Financial transmission rights (FTRsP allows participant$o hedgeagainst the economic
impacts associated with transmission congestion and provides a financial instrument to
arbitrage differences between expected and actuahloegd congestion.

e Ancillary services

0 Regulation Marketd compensates participants whose resaiace controlled by
the 1ISO using automated sign&dsncreasenr decrease output moment by moment
to balance the variations in instantaneous demand and the system frequency; demand
varies second to second, and the system frequency must kept at a catestant

o Forward Reserve Market (FRM)d compensategenerators for the availability of
their unloadedoperatingcapacity that can be converted into electric energy within 10
or 30 minutes when needed to mggitem contingencies, such as unexpected
outage.®

0 Reaktimereservepricingdi s t he | S OO®6implementstarity prisimj t o
which compensategarticipants witton-line andfaststart generatrs for the
increased value of their electric energy when the system or portions of the system are

3 Demand resourceare instiled measures (i.e., products, equipment, systems, services, practices, and strategies) that result
in additional and verifiable reductions in eage demand on the electricity network during specific performance hours.

54 Unloadedoperating capacity is opstional capacity that is not generating electric energy but that could convert to
generating energy. ontingencys the sudden loss of a generation or transmission resoufirst éontingency(N-1) is

when the first power element (facility) of a systés lost, which has the largest impact on system reliabilisedond
contingency(N-1-1) is the loss of the facility that would have the largest impact on the system after the first facility is lost.

2009 Annual Markets Report 26 ISO New England Inc



short ofreserves? It also provides efficient price signathen redispatch is needed
to provide additional reserves to meet requirements.

0 Voltage supportd compensates resources for maintaining vokaw#rol capability,
which allowssystem operators to maintamamsmission voltages withecceptable
limits.

o Other services and productd The ISO procures and compensates participants for
ot her services and pr @©pgenoActes$ransmissioe qui red b
Tariff (OATT).>® A summary of these paymentspivided inSection 8the Data
Appendix.

The 1SO relies on two independent market monitoring @nitse internal and one exteréalo

quickly detect and mitigate anticompetitive market behavior or outcorhesnternalMarket

Monitor (IMM) is referred to as the Internal Market Monitoring Unit, andBkiernalMarket

Monitor (EMM) is referred to as the External Market Monitoring Ugiv er y year, the 1 SO
monitors review and report on marketresultsand off i nsi ghts i nto the mar ket
effectiveness as well as areas of market design and operation that need enhancement or improvement.

This section describehe key features of each of the wholesale energy markets theviS@esand
adminigers It also summarizes the market oversight, analysis, and mitigation activities for the New
England markets.

2.1 Electric Energy Markets

The primary objective of the electricity markets operated by ISO New Englandrnisuee a reliable
and economisupply ofelectricityto the highvoltage power gridThe markets include a Da&3head
Energy Market and a Re@ime Energy Market. In what termed amulti-settlement systereachof
these markets produces a separate but related financial settléhebay-Ahead Energy Market
produces financially binding schedules thesaleandpurchase of electricity one day before the
operatingday. Howeversupply or demand for the operating day change for a variety of reasons,
including generator reoffers dieir supply intothe market, realime hourlyselfschedulegi.e.,
choosing to be oline and operating at minimuregardless of the price of electric energglf-
curtailments, transmission or generation outages, and unexpectdtheegystem condibins.
Physically, reatime operations balance instantaneous changes in supply and demand to ensure that
wholesalecustomers receive the electric energy they derframal the system and that adequate
reserves are available to operate the transmission swystieim its limits. Financially, the Real'ime
EnergyMarket settles the differences between thealsgad scheduled amountdadd and
generatiorand the actual redgime loadand generatiarParticipants eithgpay or are paid the real
time locational maginal price (LMP) for the amount of load or generation in megawatirs

(MWh) that deviates from their deghead schedule.

%5 Faststart resourcesire resources that are able¢spond quickly to system contingencies that remove equipment from
service.

5The ISO operates under several FERC tariffs, includindgS®eNew Englandransmission, Markets, and Services Tariff
(2009), of which Section Il is th@pen Access Transmissidariff (OATT) and Section IV is th8elfFunding Tariff These
documents are available onlinehdttp://www.isane.com/regulatory/tariff/index.htnaindhttp://www.isc
ne.com/regulatory/tariff/sect_2/index.html
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This section summar i zes -Ahbael ankl BReal Time EBnergyMarkets,o f t
including locational marginal pricg) the factors influencing electric energy supply offers, demand
bids, and LMPs; and virtual and re¢ahe trading.

2.1.1 Locational Marginal Prices and Pricing Locations

Locational marginal pricing is a way famolesale electric energy pricesefficiently rdlect the

value of electric energy at different locations based on the patterns of load, generation, and the
physical limits of the transmission systemhdlesaleslectricity pricesareidentified at 900 pricing
points (i.e. pnodes) onthebulk power grid LMPsdiffer among these locations because transmission
and reserve constraints prevent the toivdapest megawatt (MW) of electric energy from reaching all
locations of the grid. Even during periods when the cheapegawatcanreach all locations, the
marginal cost of physical losses will result in different LMPs across the system.

If the system were entirely unconstrained and had no losses, all LMPs would be the same, reflecting
only the cost of servinthe next incremenof load. Ths incrementamegawatt of loadvould be

served by the generator with the lowesst energy offer that is available to serve that load, and
electricenergy from that generator would be able to flowngnode over the transmission system.

New England has five types pfiodes one type is an external proxy node interface with neighboring
balancing authority areasand four types are internal to the New England systdte internal

pnodes include individual generatamit nodes, load nodel®ad zonegi.e., aggregationsfdoad

pnodes within a specific area), and the HUikeHub is a collection of locationwith a loadweighted
priceintended to represent an uncongested price for electric energy; facilitate trading; and enhance
transparency and liquidity in the marketmadew England is divided into the following eight load
zones: Maine (ME), New Hampshire (NH), Vermont (VT), Rhode Island (RI), Connecticut (CT),
Western/Central Massachusetts (WCMA), Northeast Massachusetts and Boston (NEMA), and
Southeast MassachusdtBEMA).Generators are paid the reéahe LMP for electric energy at their
respective nodesndparticipants serving demand pay the price at their respective load*2dhes.
load-zone price is a loadieighted average price of thmad-nodeprices in thatone.

Import-constrained load zonese areasvithin New England that must use more expensive
generators than the rest of the system because local, inexpensive genetedimnossiorimport
capability aransufficient to meet both local demaadd reseve requirementsExportconstrained
load zonesre areas within New England where the available resources, after serving local load,
exceed trdnamission eapability texport excesslectricenergy

2.1.2 Electric Energy Supply Offers and Demand Bids

LMPs aredetermined bygupplyoffersand demandtids. Generator gpply offers are influenced by
production costandsupplier operating characteristi€or most electricity generators, the cost of
fuel is the largestariableproduction cost, and as fusbstschangethe prices at which generators
submit offers in the marketplachangecorrespondinglySince fiel prices alone account for a large

57 A balancing authority areés a group of generation, transmission, and loads within the metered boundaries of the entity
(balancing authority that maintains thladresource balance within the area. Balancing authority areas were formerly
referred to asontrol areas Further information is available in the NERC glossary at
http://www.nerc.com/docs/standards/rs/Glossary_12Feb08.pdf.

%8 Market Rule Icontains prowsions that allow participants that meet certain requirements to request nodal pricing for load.
However, the number of participants that have exercised this option and the quantity of load these participants serve is very
small relative to the zonal loaevels.
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portion of electricityprices, as fuel prices change y&ayear, electricity prices change accordingly.

Thedemand bi

for the RealTime Energy Market is bagl onsupply offersreaktime load and offers and bids to sell
(import) or buy (export) energy over the external interfaces

ds for el ect r i csereimgeequygmentsamdl e c t
accompanying uncertainty, tolerance for risk, and expectations about congestion on the system caused
by transmission constraints. The markketaring procesfor the DayAhead Energy Market
calculates and publishes LMPs at the various pnodes based on supplyerféersal transaction
offers, virtual (financial) offers andbids, and dayahead demand bid¥he marketlearing process

2.1.2.1 Actual and Virtual Trading in the Day-Ahead Energy Market

The intersection of the supply and demand curves as offered andbiglyath transmission

constraints and other system conditions, determines thé\Begd Energy Market price at each node

and results in the binding financial schedules @mmitment orders (refer tigure2-1). Market
participants thabavereal-time load obligation§RTLOS) (i.e., they are servinigad) may submit
demand bids in the Dafhead Energy Market. Participants may bictd demandi.e., they will buy
at any price) angrice-sensitive deman(.e., they will buy up to a certain price) atithead zone (or

pnode, for some participants that meet certain requirements). Generating units may subparthree

supply offers for their output abe pricing node specific to their location, including start neload,

and incremental energy offers. Stapt offers reflect the costs associated with bringing a unit from an

off-line state to the point of synchronizing with the grid-INad offers reflect thourly cost of

operatinghat does not depend on tmegawatt level obutput.Incremental energy tdrs represent
the willingness of participants to operate a resource at higher output levels for higher compensation.
The incremental energy offers produce the upward sloping supply curve that is used to calculate the
LMP. Market participants have the imtive to submit offers for stattp, neload, and incremental

energy consistent with their true costs to maximize the chance they will be running at profitable

levels.
S/Mwh .
Demand Bids Supply Offers
S0
0 MW 2,000 MW

Figure 2-1: Intersection of supply and demand curves indicating the

clearing price.

2009 Annual Markets Report

29

ISO New England Inc

a

part



Any participant that satisfigbe financialassurance requiremertstailed in he market rulealso

may bid pricesensitivevirtual demandat any pricing node on the systemthe DayAhead Energy
Market Participants also may offesirtual supply Virtual trading enables market participants that are
not generator oners or loaeserving entities (LSEgp participate in the Dajshead Energy Market

by establishing virtual (or financial) positions. It alsm®alé more participation in the dahead
price-setting process, allows participants to manage risk in a-setttement environmerdnd

enables arbitrage thptomotes price convergence between theatead and redime markets.

Demand bids and virtualemandbidsboth can be used to hedge the difference betweeatuzgd
and realtime pricesDemand bids are well suited to hed®ELOs, and wrtual demand bids can be
used to arbitrage expected differences betweeralagd and redime prices at a nodar to hedge a
nodal load

For each megawatt of virtualipply that clears in the Dayhead Energy Market, the participant

receives the daghead_-MP and has a financial obligation to pay the 1trake LMP at the same

location.For eachmegawatt of clearkvirtual demand, the participant pays the-dagad_MP and

receives the redlme LMP at that location. That isnacceptedirtual supplyoffer in the DayAhead

Energy Markets offsetbya fi p u r cthe Real@ide Bnargy Market, and a cleared vatu

demand bidintheDaxhead Ener gy Mar k entthe ResfTimefEhesgg Markbty a s a
While these transactions affect the ddyead prices, they do not represent physical supply or

withdrawal of energy in real tim@hefinancial outcome for garticular participant is determined by

the difference between the daliead andredl i me L MPs at the | ocation at
offer or bid clears, plus all applicable transaction castéidingdaily reliability costgrefer to

Section2.5).

2.1.2.2 Real-Time Market Supply and Demand and Generator Commitment

The RealTime Energy Markeis a physical delivery market rather than a financial forward market
like the DayAhead Energy Market.file RealTime EnergyMarketis the environment in which the
ISO control room commits and dispatches physical resources to meet acttimle@daad, including
the minuteto-minute balancing ofnergy andaeserves whilaccounting for transmission system
limits and the need to provédcontingency coverag@/hile the financial schedules produced by the
Day-Ahead Energy Market clearing process providgaating point for the operation tife Real

Time EnergyMarket, the amount of needed and available supply at each location canénareas
decreaséor a number of reasonBirst, dl generatordiave the flexibility to revise their incremental
energy supply offers during theoffer period®® In addition, generatingnit and transmission line
outagesalong with unexpectechangesn demand, can cause the ISO to call on additional generating
resources to preserve the balance of supply and demand.

As part ofits Reserve Adequacy AnalygRAA) processthe ISOalsomay be required to commit
additional generating resources to support lacah reliability or to provide contingencgverage,

which ensursthat the system reliably serves actual demand; the required opeesénge capacity

is maintained; and transmission line loadings are &afethis process, the ISO evaluates the et o
generator schedules produced by the-Bagad Energy Market solution, any sstfhedules that

were submitted during the reoffer period, and the availability of resources for commitment near real
time. The ISO will commit additional generation if the Palyead Energy Market generation

schedule, plus the sedtheduled resources and availablelioi faststart generatiordoes not meet

% Thereoffer periodis the time spanning 4:00 p.m. and 6:00 p.m. on the day before the operating day during which a
market participant may submit revised resource offers.
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the realtime forecasted demand and reserve requirements that ensure system reliability (see
Section2.3for more on reserves).

All the circumstances that affect the level of generator dispatch, such as changes in the level of
demand, actual generator availability, and sysiparating conditions, affect the raahe LMPs. At

times, in imporiconstrained areawheretransmission interfasdimit the flow of economic energy,
demands highrelative tolocaleconomic supplyandmore expensive generation may need to be

called an. Thisresults in higher LMPs in that area and lower LMPs on the export side of the interface.
In contrast, in expoftonstrained areéswhich contain more lovpriced capacity relative to local

demand and export capadtyelatively low-cost energy is avaible to serve load but cannot be
dispatched while respecting transmission limitatidieeseareas can experience lower LMPs

compared with unconstrained areas that can more readily export excess supply. Financially; the Real
Time Energy Market is settlechbed on theeviation between the dahead market outcome

schedule and the actual production or consumption of electricity itimesal

2.2 Forward Capacity Market

In 20, the ERCchargedhe SO withrevising the Installed Capacity (ICAP) Marketitetier
addressesource adequacy and localiability issues in New Englarfd This directive culminated in

a SettlementAgreement that was negotiated before a FERC settlementgndgeas approved by
numerous stakeholders, including state officials, utidynpanies, generating companies, consumer
representatives, regulators, and other market participadts June 16, 2006, FERC approved the
agreementwhich provided a framework for drafting the Forward Capacity Maikes.FERC
approvedhe FCMrules onApril 16, 2007

The Forward Capacity Market idang-termwholesale markahat assures resource adequacy,

locally and systemwide. It does this by compensating generation and dessanctes for fixed

capacity costaot covered through the other markets. The market is designed to promote economic
investment in supply and demand resoukgksre they are needed most. Capassources male

new or existing resources amtlude supply from powgulants import capady, or the decreased use

of electricity through demand resourc&e.purchase enough qualified resources to satisfy the
regionds futur e ne e dopstrecindw capaditgsourcesForwagdiCapadityne t o
Auctions(FCAs) are held each yeappoximatelythree years in advance of when the capacity
resourcesnust provide service&Capacity resources compete in the annual FCA to obtain a

commitment to supply capacity in exchange for a mapkieed capacity payment.

The period between the Decem2606, when the FCM Settlement Agreemenininated the

Installed Capacity Markeaind June 1, 2010, when the winners of the first FCA must deliver capacity,
is referred to as the FCM transition period. The FCM Settlement Agreement prescribed a séhedule o
fixed payments to resource owners during this time to compensate them for maintaining their
availability and developing new capacity.

0 Order Accepting in Part and Modifying in Part Standard Market Design Fiing Dismissing Compliance FiligGMD
Order), FERC Docket Nos. ER@330:000 and EL0862-039 (September 20, 2002), p. 37.

51 For background information, s&xplanatory Statement in Support of Settlement Agreement of the Settling Parties and
Request for Epedited Consideration and Settlement Agreement Resolving All IB&ERE, Docket Nos. ERG363-000, -
030,-055 (filed March 6, 2006; as amended March 7, 2006).
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This section describes the design of the Forward Capacity Markdt@Ad and financiadssurance
mechanisms and ovegsit procedurethat are in place for this market.

2.2.1 Capacity Requirements

The capacity needeysteriwide fbuee foadsafdyeliabilityeequirententisn 6 s
called thenstalled Capacity Requiremefi€R).®? The net Installed Capacity Requirem(NICR)
values are the ICRs for the region, minus thedlmbility benefits associated with the HyelQuébec
Phase I/Il Interface (termed HQICCS)Other key FCM inputs include locational capacity needs to
ensure that local areascure ample supp$eluring the auction for maintaining reliability during the
capability period when transmission constraints prevent the system from delivering the needed
electric energy to the area. TREM auction assumptiorage based on network models that account
for the power lines that wilbein serviceno later than the first day of the relevamatpacity

commitment period*

The locational information is provided forespfic capacity zone§.e., geographic subregions of the
New England Balancing Authority Argéhat may represent load zones that are export constrained,
import constrained, or contiguauseither export nor import constrainetmportconstrained areas,
which have insufficient local capacity, are assignémtal sourcing requiremerL SR). Export
constrained areas, which have a surplus of capacity, are assigr@edgnaum capacity limiMCL).

During each FCA,xsting FCM resourcesire limited to a service period ofie capacity
commitment periogdwhile new resourcemay commit to as many #ige such periods at the FCA
price. Paformancepenaltiesfor deliveryshortfallsduring the service period ensure that resources
purchased through the auction will be available when needed.

2.2.2 Cost of New Entry

Thecost of neventry (CONE) is a threshold price &g to calculate the starting price for each
Forward Capacity Auctioff. These pricesare based on thestimated fixed costs for developing
capacity resources in the region and the clearing price of previous FCAs. CONEs establish a
$/kilowatt (kW)-month value ofhecostfor an investor to develop, sjtand maintain a new simple

cyclegaf i red generator in New Englandds mar ket .

permitting, developing, angurchasing land, as well as fixed ongoing operatmsts, such as
staffing, maintenance, taxes, and recovery of the investment over time. The CONE was set at
$7.500/kWmonth for the first FCA, $6.000/kMhonth for the second FCA, and $4.918A@énth
for FCA #3.

52 The ICR is the total amount of installed capacity the system needs to meet the NortheaSid@osieation Council
(NPCC) lossof-load expectation criterion (LOLE) to not disconnect load more than one time in 10 years. The ICR is filed

Thi

with FERC before each auction. For addi t i2000&eégionabysteomr mat i on

Plan (RSP09) (http://www.isee.com/trans/rsp/2009/index.html) and NPCC criteria at
http://www.npcc.org/documents/regStandards/Criteria.@dpw York: NPCC Inc., 2007).

SAsdd i ned in the |1 SO6s tariff, the HQICC is a monthly value
Interconnection, as determined by the ISO using a standard methodology on file with FERC.

54 A capacity commitment peridd also known aa capability yearand runs from June 1 through May 31 of the following

year.In serviceis when a unit or transmission line is available for use.

®The cost of new entry also is used for contrnolling market

determining reserve pricing (see SectioB.2 when supply is inadequate and competition is insufficient.
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2.2.3 Resource Qualification

Because only resourcesth acapacitysupplyobligation(CSO) araequired to offer intahe Day-
AheadEnergyMarket, and because only the ICR amount is procured in the atitisoaritical for
eachFCA to procure onlythosecapacityresources that will be commercial ancable at the
beginning of eachapability yeaf® Althoughgenerating, demanand import resources atiay
participate in the FCA toeceivea CSO, the FCA treatsew and existing capacity resources
differently. Each type of resource haslatinctivequalification process designed to determine the
amount of qualifiectapacity that particular resourceansupply ad to certify thakachresource can
reasonably be expected to be available during the relevant tmembperiod (approximately three
yearsafter the auction).

2.2.3.1 Existing Capacity Resource Qualification

The qualification process for existing capacity

r e s o wunonergualified capacity(i.e., the maximum amount of capacity a resource can offer in

the FCA during the commitment periododsFosummer poc
existing resources, t he qu aénmofsirated peifoomancepaveeic e s s r ¢
previousfivey ear s. The | SO al s o witergualified capaeigfor theavdnker r e sou r
portion of the commitment period (October through May).

The I1SO notifies existing resources of their qualified capacity at least two weeks beferésting

capacity qualification deadline so that participants may verify that their qualified capacity is correct

or seek redress by demonstrating thdifferentcapacity quantity is appropriate. All existing

resources are included in the auctiothatlower of their summernd winterqualified capacity

They also are automatically entered into the capacity auctioassuine a capacity supply obligation

for the relevant commitmentperiopd unl ess t hey submit a #fAdielist bi
auction

Delist bids. An existing resource can submitlalist bidto indicate that it want® opt out of the
auctionbefore the existing capacity qualification deadline doés not want the capacity obligation
below a certain price&Several typesf delist bids exist

e Static delist bidaresubmitted for a resource befdre auctiorandcannot be changed
during the auctionTheymay reflect either the cost of the resource or a reduction in ratings as
a resultof ambient air condition®. The ISOmay be required to submit a static delist bid on
behalf of aresourceff h e r e summerqaakfiédscapacitys greater than its winter
gualified capacity because the resourde mot be able to supply iswvarded capacity during
the winter period.

% A capacity supply obligatiois a requirement for a resource to provide capacity, or a portion of capacity, to satisfy a
portonof the |1 SO6s Installed Capacity Requirement that is acq
bilateral contract through which a market participant may transfer all of part of its CSO to another entity.

7 The methodology for qualifyinitermittent resource capacity, such as wind resources, is contailedket Rule 1
Section 111.13 Forward Capacity Markehttp://www.isane.com/regulatory/tariff/sect_3/index.html

%A Ambi ent airo delist bids geeerhoveomademmerr efapabdi | ihgt i
capability because high ambient air temperatures can reduc
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e Dynamic delist bidare submitted by participants during an auction. Unlike other types of
delist bids, dynamic delist bids can be offebetbw 0.8 times the CONE threshold price, and
thelnternal Market Monitodoes not oversee these b{dse below).

e Permanent delist bidgrohibit resources from participating in any future auctions unless they
gualify for and clear as a hew resource in a subsequent FCA. Additionally, as of the date of
the permanent delisting, permanently delisted resources are pedHibin assuming any
capacity obligation.

¢ Nonprice retirement bidarerequests to retire the entire capacity geaeratingcapacity
resourceTheserequestsare subject to review for reliability impactsyt generating capacity
resources that have had such requests denied must stilbeetio®n as practicable after the
ISO has determined that the bid must be rejected for reliatibityonsOncesubmitted,
nonprice retirement requestspersede any gviousdelist bids for the sameapacity
commitmentperiod.

e Export delist bidsre similar to static delistids but may have an opportunitgst component
as part of the cost data.

e Administrative export delist bidgesubmittedfor capacity exports agsiated with multi
year contracts and are initiated using the sagairements afor exportdelist bids

The I1SO reviews alllelistbids for reliability purposegvery delist bid submitted is binding and may
not be withdrawn or modified after the sutad deadline®® Except for permanent delist bids, all
delist bids are effective for the relevant commitment period élyesources with nonpermanent
delist bids are consideré¢a be participating anewithout any associated delist bid at the beginning
of the nextcommitmeniperiodqualification.

Internal Market Monitoroversight To address market power concermhgingthe qualification

process,helnternal Market Monitoreviews all delist bidthat existinggenerators subntéd at

prices abovéhe CONEtad et er mi ne whet her bid prices- are cons
adjusted goindgorward costs and opportunity costs as specified in the. riiledelist bids, except

dynamic delist bids, mai include sufficient documentation for tiieernal Market Monitoto make

these determinations; theternal Market Monitomay reject delist bids that have insufficient

supporting documentation for the delist price. Static delist bids, export defistlnge 0.8 times the

CONE, and permanent delist bids above 1.25 times the CONE are sulbjeetrial Market Monitor

review. Permanent delist bids that are greater than 0.8 times the CONE but less than or equal to 1.25
times the CONE are presumed to benpetitive.

Thelnternal Market Monitodoes not review ambient air delist bids and subsequent years of an
administrative export delist bid. Theternal Market Monitoalso does not review the costs of delist
bids, submitted at any time during the aoistiat or below 0.8 times the CONE. These bids are
dynamic delist bids that are reviewed for any potential reliability need, however, similar to all delist
bids.

% To provide market transparency to potential new capacity suppliers, all delist bids submitted duriradjfibatipn
process are posted in advance of the deadline for new resources to submit bids, with the excspizoniofielist bids
which are submitted during the auction.
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No later than 120 days before the auction, the ISO must notify participants whetherlistdidie

are qualified to participate in the FCA. All accepted delist bids will be entered into the auction. For

delist bids that are excluded from the auction as a result tftdmmal Market Monitod s r evi e w, t h
ISO will explain in the notificationarrespondence the specific reasons for not accepting the bid and
thelnternal Market Monitatd s der i vat i on o f “Bhepasidipanemay @ptteused e | i st
this alternate price by informing FERC, subject to applicable market rules.

2.2.3.2 New Capacity Resource Qualification

Like existing resourcesiew supplyside and demanside resources must undergo a qualification
process to be able to participate in the FCM. Additionally, some resources that previously were
counted as existing capacity (includidgactivated or retired resources)dincremental capacity

from existing resources, may opt to be treated as new capacity resources in the FCM, subject to
certain requirements.

To keep barriers to entry lomndincreag competition, the financial assunee requiredrom new
capacitysupplierds relatively lowd aminimal level of credit enables more competitors to enter the
marketbecause they are n@quired to assume a relatively large financial guarahtyingthe

proj ect 6s Hdwevee beoapsarew tommitments can be backeddgatively low

amount of financial securityhey must undergarigorousqualification procesand demonstrate that
they can provide the capacity they plan to offer in the aucTibisprocess esuresthatany new
project that clearin anauction @anbe interconnectebefore the delivery period and that the
participant can back all capacity obligations with tangible assets to build the project

New supphside resourced-or new power plant proposathe ISO conducts several different power
studies to ensure that a generator can electrically connect to the power grid without megative

impact on reliability owviolating safety standardd he qualificatiorreview also assessesthepgre ct 6 s
feashility (i.e., whether itrealisticallycan bebuilt and commercialized before the beginning of the
relevantcapability yeay. Eachnew supplyside resource also must be evaluated to ensure that it

would be able to provideffective incremental capacity the systemAn overlapping

interconnection impact analysis is conducted for each new sajul@yesource to assess whether it is
capable of providing useful capacity and electric energy without negatively affecting the ability of
other capacity resourcés provide these servicedsa

The first step t@ualify anew capacity resource is fproject sponsor® submit anew capacity
show-of-interest{SOI) form. The SOI form is a short application that requestsnimum amount of
information (e.g.interconnection point, equipment configuratiomgawattapacity) By thenew
capacityqualificationdeadline the sponsor alsmustsubmit a completed qualification package for

the project. Thipackage must includal the data required for the ISOewaluate the

interconnection ofhe project and its feasibilityAlso at this time new capacity import resources must
provide documentation indicating the interface from which the capacity will be imported, the source
of the capacity (from an external ggating resource or from an adjacbatancing authoritarea),

andt h e i symmer and winter capability ratings.

"FERCO6s FCM Settlement Agreement citnglM® fevieevdSMD Order. FERCe s ho |l d s
Docket Nos. ER02330:000 and EL0862-039 (September 20, 2002). p. 37.
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New demandgide resourcedDemandreduction resource proposaisdergo a feasibility review,
during which the 1ISO ensures that the pland methods for reducing electricity use meet industry
standards. This theprime mechanism faissessing demawdsponseroject criteridbecause thee
projectshave no interconnection impaé&tor this review, dmand resources submit a measurement
andverification plan, whicloutlinesthe project and its development amalv the demand reduction
is to be achieveddowever, somelemandresponse resourcase available onlguring the summer,
and alone, they would not be able to satisfy the-leag delvery requirement. To address this issue,
the FCM allows a summeamly resource, such as demand response, to combine its offer with a
winter-only resource to form a composite offir.addition tomeetingthe same qualification
requirementasnew and exishg resourcesdemandresourcecomposite offerslsomust conform to
whatever limitations exist betweeapacityzones used in the auctioh.summer resource inside an
import-constrained zone cannot combine with a winter resource outside that zone.

Internal Market Monitoroversight.PerMarket Rule 1theInternal Market Monitomustreview offer
pricessubmitted for new resources that intend to remain in the auction below 0.75 times the CONE to
confirm that the offeprice reflects thedngrun costof the resourcé: Thus,the qualification

package for these resourcenustcontain supporting cost information fimernal Market Monitor

review.If the Internal Market Monitodetermines that the offer is inconsistent with the long

average costset of expected noncapacity revenues, capacity that clears at prices below 0.75 times
the CONE will be consideretb be offered below cost anlus outof-market(OOM) for purposes of
determining the applicability of thi#@lternativeCapacityPriceRu | & . o

Notificationand filing. No later than 120 daysefore eaclirCA, the ISO notikseach sponsor

engaged in the qualification procesgardingvhether its new capacitgsource has been accepted

for participation in the FCA, theualified capacity of thatesource,ant he | nt er nal Mar ket
assessmenif, the sponsomtends tooffer the resourcéelow 0.75 timeshe CONE.Additionally, all

gualification results and auction inputs are filed with FERC. This informational filing is made
approximatehthree months beforthe ISO conductthe auction and provides interested parties the
opportunity to review and comment on the | SO6s f
the FCA.

2.2.4 Auction Design

EachForwardCapacityAuction is conducted itwo stages; a descendabpck auction followed by

an auction clearing process. Tdescendinglock auctionrun by an independent auctioneer, consists

of multiple rounds. Before the beginning of each round, the auctioneer announces to all participants
the start ofround and enaf round prices. During the round, participants submit offers expressing

their willingness to keep specific megawatt quantities in the auction at different price levels within the
range of the stauf-round and endf-round prices. During one of the rounds, the capacity willing to
remain in the auction at some price level will equal or fall below the ICR; the capacitihievsio

has determined acating to North American Electric Reliability Corporation (NER&Eandards and
Northeast Power Coordinating CoundlRCQ and ISO New England requiremeidsnaintain

" Market Rule 1Section 11113.1, Standard Market Desigis available at http://www.iso
ne.com/regulatory/tariff/sect_3/index.html.

"2 The AlternativeCapacity Price Rule ensures that the capacity clearing price reflects the cost of new entry when entry of
new resources was prevented because of the presenceodfmaitket capacity. This rule sets the clearing price at the lesser
of the CONE or at thprice at which the last new capacity offer left the auction. The rule is described in dstarkiet

Rule 1 Section 111.13.2.7.8, available http://www.isane.com/regulatory/tarfifsect_3/index.html
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reliability (see Sectio.5).” FCM resources still in the auction at this point pass on to the auction
clearing stage.

Table2-1 shows the hypothetical result of a descendilagk FCA. This examp assumes that the
CONE is $7.50/kwhmonth; the ICR equals 30,000 MW; 23,000 MW of existing capacity will be
participating, and thus 7,008W of new resources will be needed to meet the ICR; and 10,000 MW
of new capacity will be participating.

Sample Results from a Descel;rgibr:g-%:lick Forward Capacity Auction

Round Start-of-Round End-of-Round End-of-Round Excess
Price ($/kW-mo) | Price ($/kW-mo) | Resource (MW) | Capacity (MW)

1 $15.00® $9.50 33,000 3,000

2 $9.49 $9.00 32,500 2,500

3 $8.99 $8.00 32,000 2,000

4 $7.99 $7.50 31,000 1.000

5 $7.49 $7.00 30,750 750
‘ 6 ‘ $6.99 $6.00 29,800 1200

(a) The start-of-round price = (CONE x 2).

All the capacity resources that remained in the auction at the end of round six pass through to the
second stage of the FCA when markietaring auction software is run to determine the minimal

capacity payment and calculate final capagiipe clearing fices. This step also includes a post
processing procedure that determines the final payment rate for each resource and its capacity supply
obligation for the capacity commitment period. Thus, in the examplald&2-1, after the sixth

round, the marketlearing auction software is run to determine the resources and price that minimize
cost at a purchase amount of 30,000 MW.

Reconfiguration auctions take place befanel during the commitment period to allow participants to

buy and sell capacity obligations and adjust their positions. These auctions are needed to add capacity
to cover an increased ICR, to release capacity to match a decreaseadG® defer capaygit

requirements associated with existing capacity delist bids. Anec@hfiguration auctions to acquire
oneyear commitments are held approximately two years, one year, and just before the FCA
commitment period begins. Monthly and seasonal reconfiguratiotions, held beginning the first

month of the first commitment period, adjust the annual commitments during the commitment period.

2.2.5 Capacity Payments

After June 1, 2010, whethe FCM transition period ends, resources with capacity obligations
obtained in the FCAsr subsequent reconfiguration auctiovi be paid the auction clearing prices
and not the flat rate they received during the transition period.

3 For more information on NERC standards, lseps://standards.nerc.n@rinceton: NERC, 2008For more information
on NPCC standards, sk#p://www.npcc.org/regStandards/Overview.afidew York: NPCC Inc., 2009)
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Two key provisions of the pacity payment structure are theak energy rer(PER) adjustment and
availability penalties incurred for unavailability during shortage events. PER reduces capacity market
payments for all capacity resources when prices in the electric energy markbts/gdhe PER

threshold (i.e strike) price, which is an estimate of the cost of the most expensive resource on the
system. This usually occurs when electricity demand is high. PER provides an additional incentive for
capacity resources to lawailable dung peak periods because capacity payments are reduced for all
listed resourcesven if they are not producing energy when the LMP exceeds the PER threshold

price. PER also discourages physical and economic withholdihg émergy market because if a

resource withholds to raise price, it does not earn energy revenues, while their foregone revenues are
deducted from the capacity market settlement

Shortage eventre periods when reserves fall below the system reserve requirements for 30 minutes
or more.Shortagesvent availability penalties are assessed for resources with capacity supply
obligations but are unavailable during defined shortage events. The availability penalties are a
disincentive to withhold in the energy market.

2.3 Reserve Markets

To maintin system reliability, all bulk power systenmrecluding ISO New Englandeed reserve
capacity to be able to respond to contingencies, such as those caused by unexpected outages.
Operating reserveare the unloaded capacity of generating resoueittsr off line or on line that

can deliver electric energy within 10 or 30 minut8§O operating procedures require reserve
capacity to be available within Ifinutesto meet the largest single system contingencytNA
resour ce6s a binihute tegerve from anrelihe statk & refei®ed to éisc | -4 D n
capability”® Additional reserves must be available within 30 minutes to meehalfief the second
largest system contingency-N1). The ISO identifies local secomntingencyprotectionresources
(LSCPRs)o meet the secontbntingency requirements in imparvnstrained areas of New England
A r e s bility tcogrdsde 30minute reserve from an elihe state is referred@s A8 ai m
capability. In general, capacity equal to betweenfoneth and onéalf of the 18minute reserve
requirement must be synchronized to the power system, If-fmnute spinning reserM\d@ MSR),
while the rest of the fhinute requirement may Hdé}-minutenonspinning reservef MNSR). The
entire 3Gminute requirement may be served3yminute operating reseryd MOR) or the higher
guality 16minute spinning reserve or nonspinning reserve. In addition to the systemwide
requirements, 3@ninute reserves mube available to meet the local second contingency in import
constrained areas.

In the New England system, participants with resources that provide reserves are compensated
through both the locationabFvardReserveMarket (FRM) which offersa product gnilar to a
capacity productand reatime reserve pricing. THERM obligates participants to provide reserve
capacity in real time through a competitive, intermediaten forwardmarket auction. When the ISO
dispatches resources in real time and set®&Mheprocess capptimizesthe use of resources for
providingelectric energy anceattime reserves. Whearsourcs aredispatchedo a lower levein

real time to provide reserve capacity rather than electric ereegpgitiverealtime reserve priefor

the product is set, recognizingthee s our c e 6 s ofprvding resarve rather thanseergy

"“Some demandide resources also can provide reserves; see Sgction

"SAfter a unit is upgraded or maintained, it maguest a reaudit to have its improved reliability reflected in its claimed
values. Changes in total clait® and clairi30 capability also can result from new or existing units demonstrating their
capability or any time the ISO requests a unit to start.
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Thereaktime reserve prices also reflect additional costs to the system for dispatching some other,
more expensive resource to provide electriergy to replace the output of the resource that was
dispatched down.

TheNew Englandsystem has reserve requirements for its locational FRM and real operations.
Systemwide requirements exist for TMSR, TMNSR, and TMOR. TMOR requirements exist for
reserves n t h e four egpiveozon@sConnecticut (CT), Southwest Connecticut (SWCT),
NEMA/Boston, and the rest of tlsgystem (Resbf-System, ROS). ThRestof-Systenzone is defined
as the area excluding the other, local reserve zones.

This section provids an overview of the locational Forward Reserve Market for prociggsgve
obligations for winter and summer periottsalso discusses retime reserve pricingwvhich
compensas resources that provideserves needed inreal time a n d tiniplemeht&iGh®fs
scarcity pricing.

2.3.1 Forward Reserve Market

The Forward Reserve Markistdesigned to attradtivestments in, and compensate fog type of

resources that provide the longn, leastcost solution to satisfying cofine reserve requirementThe
locational FRM compensates participants with resource capacity located within specific subareas for
making the type of electric energy market offers that would make them likely to be unloaded and thus
available to provide energy withitD or 30 mintes. Typically, these resources are-fatt units that

run infrequently throughout the year (i.e., they havedapacity factors’® However, the FRM also
compensates resources that commit to be on line withetu€ommitmerPeriod Compensation
(NCPC)and have upper portions of the dispatch range that typically are unidaded.

The ISO conducts two FRM auctions, one each for the summer and winter reserve periods (June
through September ar@ctober through Mayrespectively), that acquire obligationspt@vide

prespecified quantities of each reserve product. Forvesmerveauction clearing prices acelculated

for each reserve product in each reserve zone. When supply offers for forward reserve are not
adequate to meet a requirement, the clearing fordbat product is set tilie price cap, whicls
$14.00/kWmonth’® When enough supply is offered under the price cap to meet the requirement for a
product in a particular zone, the auction clearing price for that prodset éxjual to the price of the
marginal supply offerActual FRM payments to participants are reduced by the FCM transition rate

(or the FCA auction price after June 1, 2010) to avoid compensating the same resource megawatt as
both general capacity and forwanekerve capacity.

8 A capacity factoiis the ratio of the electric energy a generating unit produced for a certain period of time to the electric
energy it could have produced at full operation during the same period.

""Net Commitment Period Compensatism method of providn g éwhaok e 6 payments to mar ket
resources that are dispatched out of econengdt order for reliability purposes when the costs of providing energy or

reserves from the resources would otherwise exceed the revenue paid to thepantickeant. NCPC is paid to resources

for providing first and seconaontingency voltage support and control and distribution system protection in either the Day
Ahead or Reallime Energy Markets. The accounting for the provision of these service$dasnped daily and considers a
resourceds total offer a-opfeesnand ninadrfeey eompanredwith its total energyariarked i n g
value during the day. If the total value is less than the offer amount, the difference is ceettieecharket participant. For

more information, sellarket Rule 1Section Ill, Appendix FNet Commitmenferiod Compensation Accountinat
http://www.isone.com/regulatory/tariff/sect_.3/

8 Market Rule 1Section 111.9.4Forward Reserve Auction Clearing and Forward Reserve Clearing Foiceber 1,
2006); http://www.isene.com/regulatory/tariff/sect_3/.
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The fawardreserve auction clears megawatt obligations that are not resource specific. But before
midnight of the day before the operating daasticipantsthat win obligations in a forwargeserve
auctionmustassign physical resources to satigfgir FRM obligations To do sg before the end of

the reoffer period for the Redime Energy Market, they submit electric energy offers that exaeed
threshold price for designated resources they control to satisfy the obligation.

To attract and maintain resourdbat normally are expected to provide reserves instead of electric
energy, the FRM requires the resources designated as famgamye resources to offer the megawatt
guantity ofenergyequal to the FRM obligation at or above a threshold pReeticipants would not

be expected to designate resources that normalin aneritbelow this level because they would
forego the energy revenue from operatihBesignating highncrementaiost peaking resources, on
the other hand, does not crealest opportunity cost because the resource would not be dispatched
to provide energy under normal circumstances.

The intent of the market design is to set threshold prices to approximate the marginal cost of a
peaking resource with an expected capaeitydrof 2 to 3% If the threshold price is set accurately,
LMPs should exceed the threshold price only 2 to 3thetime.A resource offered at exactly the
threshold vill then be dispatcheshly whenthe LMP exceeslthe threshold pricdf the threshal

price is set too low, a forwangservedesignated unit offered at the threshold price will be dispatched
to provide electric energy more frequently and therefore will be unavailable to provide reserve. If this
occurs moreghan 2 to 3% ofhe time, forwad-reservedesignated resources will be dispatched more
frequently than intendet}.If participants expected LMPs to be higher than the thregitadon a

regular basis, the reserve market could inadvertently attract resources that are better saititbto pr
electricenergy than reserve.

The reserve obligations incurred in the auction camégvith bilateral transactionaswell as any

reservec apabl e resource i n the maofforivacdiepeavenabliyationp or t f o |
allows suppers facing unexpected urdutages teubstitute alternative resources. This feature is

useful to suppliers if the cost of expected penalties for nondelivery exceeds the cost of acquiring

substitute resources through bilateral transactieaifure to dsignate a unit they controf the

transfer of the obligation to another participastutées inthea s ses s ment-toonésar iéail ur
penalty.

The locational FRM acquires only those resources needed to satififieaffserve requirements,
namely TMNSR and TMOR; spinning reserve is not acquired in the forward market. Unlikienesal
reserve pricing, the locational FRM auction acquires an anufwit-line reserves specifically
within theRestof-System zone. This requirement is intendedrure that realime reserve

® Economiemerit order(i.e., in meritor in merit ordej) is when the generators withet lowestprice offers are committed
and dispatched first, and increasingly highgced generators are brought on line as demand increases.

8 The formula for determining the forwardserve threshold price is fixed for the duration of the forwaserveperiod.

This price changes monthly with fuptice indices and is calculated as a heat rate multiplied by a fuel index. The forward

reserve heat rate also is fixed in the auction notice and does not change during therémerasdservice period. The

tr eshol d price calculation uses the | esser ofhedamei ndex for
traditionally reported in Btu/kWh, is the rate at which it converts[iagl] to electricity[kWh] and is a measure of the

thermalefficiency of the conversion process.)

81 A threshold price can be lower than the LMP more than the intended 2 to 3% of the time if the fuel index used in
calculating the threshold price is lower than actual fuel prices. The 2 to 3% target also candsedufrffze system is

tighter than expected more frequently, thus requiring the dispatch of less efficient resources. In this case, LMPs will be
higher.
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resources will be distributed throughout New England rather than concentrated in a few pockets. The

ISO tariff requires 600 MWbf Restof-SystemTMOR to be available. To meet this requirement
reliably, t he | SfOadhtacr @ stt lmdtl i ish ews emch tifdttos e t auct
increases the amount of systemwide TMOR that is acquired in the auction to accoesitiiorer

failures to start. Currently, the-factor is set at 1.33.

The cost of paying resources to provide reseis/allocated to market participants based ontiesd
load obligations in load zon&SThese obligations are priseeighted by the relate forwardreserve
clearing prices of the reserve zones that correspond to each lodd zone.

2.3.2 Real-Time Reserve Pricing

Thereliable operation of the system requitieatreattime operating reserves be maintained for the

system as a whole and for identifizansmissiofimport-constrained ared8T he | SO6s oper at i
reserve requirements, as establishe@perating Procedure No. @peratingReserve and Regulation

(OP 8), protect the system from the impacts associated with a loss of generating or tr@msmissi

equipment within New Englarfi According to OP 8, the ISO must maintain a sufficient amount of

reserves to be able tecover from the loss of the first contingemwayhin 10 minutes.

In real time, resources are dispatchethileastcost way tanedt he syst embdés requi ren
electricenergy and resergasimultaneouslyThesystem has redime reserve requirements (MW) for
the following reserve categories:

e System l@minute spinning reserves

e System l1@minute nonpinningreserves

e System 3@minuteoperating reserves

e Zonal TMOR for each reserve zone other than the RS

Reserve pricing optimizes the use of local transmission capabilities and generating resources to
provide electric energy and reserves. This allows the dispatch software to whetiser

transmission should be used to carry eleemiergy or left unloaded to provide reserves when
satisfying zonal reserve requirements. This optimization is based on thieneahergy offers of
resources; there are no separate-tiead reserve dérs. Reattime reserve creditare the revenues
paid to participants with resources providing reserve during periods with posititemeaeserve
prices.

Reserve may be allowed to decline below requirementseal time, such as during ISO Operating
ProcedureéNo. 4 (OP 4)Action during a Capacity Deficiengcif capacity is short and the system

82 Market Rule 1Manual 28 Accounting(December 1, 2007ttp://ww.isone.com/rules_proceds/isone_mnls/

8 The forwardreserve prices for the ROS reserve zone are used to calculate the charges allocatesteirigaehtities in
the ME, NH, VT, RI, SEMA, and WCMA load zones. The forwagderve prices for the SWCT and CT reserve zones are
used to calculatédhe charges allocated to LSEs in the CT load zone, while the foresedve prices for the NEMA/Boston
reserve zone are used to calculate the charges allocated to the NEMA load zone.

%Refer to the | S0O6s RSP09 f oresenaqglireménts;mtpl//wiwisd or mati on on op
ne.com/trans/rsp/2009/index.html.

8|S0 Operating Procedure No.@perating Reserves and Regulatidone 5, 2006)
http://www.isone.com/rules_proceds/operating/isone/op8/index.html.
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cannot be redispatched to maintain reséhaefore allowing reserve to decline, the system will
redispatch resources to maximize the amount of reserve deaRallispatch typically involves
decreasing the output of units with fast ramping capabilities that were providing electric energy and
increasing the output of slower, more expensive units to replace this energy. The resdkisghse

in electric engyy outputof the fasteramping resources to provide reseavel the replacement of

this lost energy with output fromghercostresources, which results in highedectric energyrices
(LMPs). The resulting redime reserve priceepresent the scatgiof reserve on the system. Local
reserve shortages resulting fromanpletecapacity deficiency are rare. In most cases, reserve can be
maintained through the process of redispanith appropriate compensation through +iixale

reserve pricing

Reseve-constraint penalty factorRCPFs) are administratively set limits on redispatch costs
($/megawatt hour; $/MWh) theystem will incur to meet reserve constrain@&cliconstraint of a
reserve requiremeinas a corresponding RCPF, showiT able2-2. The RCPFs are cumulative; the
total redispatch cost the system will incur to preserve TMSR is the sum of thes REPMSR,
TMNSR, and TMOR. Similarlythetotal redispatch cost the system will incur to preserve TMNSR is
the sum of the RCRFor TMNSR and TMOR. The following table lists the RCPF values.

Table 2-2
New England Reserve-Constraint Penalty Factors, $/MWh
Constraint Reserve-Constraint Penalty Factor
Systemwide TMSR constraint 50
Systemwide total 10-minute reserve constraint 850
Systemwide total 30-minute reserve constraint 100
Local 30-minute reserve constraint® 50

(a) On January 1, 2010, this value changed to $250.

2.4 Regulation Market

Regulationis the capability of specially equipped generatord other energy sourcesincrease or
decrease their output every four seconds in response to signals they receive from the ISO to control
slight changes on the system. This capability is necessary to balance supply levels with thtosecond
second variations in demand and tsisisSin maintaining the frequency of taetire Eastern
Interconnectiori! This system balancing also maintains proper power flotesand out of the New
England Balancing Authority Area.

Theprimary objective ofthe Regulation Marketwhichis the mechiaism for selecting and paying
resourcemeeded to manage system balancistp ensure thatte ISOme et s RERPOWes

% The OP 4 guidelines contain 16 actid¢hat can be implemented individually or in groups depending on the severity of the
situation. OP 4 is available at http://www-iBe.com/rules_proceds/operating/isone/op4/.

8 TheEastern Interconnecton s one of North Amer i gadnsalsystemoonditigh gri ds that,
interconnects transmission and distribution infrastructure synchronously operatinghéatfaverage) east of the Rocky

Mountains and south to Florida, excluding Québec and the portion of the system located in the EliadtilicyReouncil

of Texas (ERCOT).
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Balancing Control Performance StandaiAL -001-0) for balancing authority are&The primary
measue used for evaluating contrpérformance is Control Performan8andard (CPS 2)which
is as follows®

Each balancing authority shall operate such that its average area control error
(ACE) for at least 90% of cloekO-minute periods (six nonoverlapping periods per
hour) during a alendar month is within a specified limit, referred to ag®.

For the New EnglanBalancing AuthorityArea, the CPS 2 annual average compliance ta§atto

97%.The ISO periodically evaluates the regulation requirements necessary to mairgetn CP
compliance. The regulation requirements (posted
vary by timeof day, day of week, and month.

The regulation clearing price (RCP)dalculatedn real time and is based on the regulation offer of
the highespriced generator providing the service. Compensation to generators that provide
regulation includes a regulation capacity payment, a service payment, aggdaaific opportunity
cost paymats. Unitspecific opportunity cost payments are not included as a component of the
regulation clearing price.

2.5 Reliability Costs

To maintain daily system reliability, tH80 is required to make generator commitments that
supplement the marketearingoutcomes. Resources that are requested to operate out of merit or do
not fully recover shortun operating costs are compensated with Net CommitPeridd

Compensation. Tmaintain longterm reliability, the ISO administers FER{pproved agreements,
called Reliability Costof-Service Agreements (Reliability Agreements), with certain generator
owners.

This section discusséise types of reliability commitments and the process for making these
commitments and allocating costs for resources committed in suppie¢o the marketlearing
process. Theection als@ontainsinformation about the Reliability Agreemenkat compensate
generation ownerf®r maintainingresources deemed necessanitlierreliable operation of the
system

2.5.1 Daily Reliability Commitments and Costs

The requirements for ensuring the reliability of
developed by NERC, NPCC, and the ISO through open stakeholder proé@$se=e requirements

8 This standard (effective May 13, 2009) can be accessed at http://www.nerc.com/page.php?cid=2|20. Additional
information on NERC requirements is availablép://www.nerc.confPrincaon, NJ: NERC, 2010).

®More information on NERC&6s Control Performance Standard 2
http://www.nerc.com/files/Reliability_Standards_Complete_Se{lRdtource anBemand Balancing; BAL).

% Thearea control errorof the New England Balancing Authority Area is the actual net interchange minus the biased
scheduled net interchange; $8© New England Manual for Definitions and Abbreviatibianual 35 http://www.iso
ne.com/rules_proceds/isone_mnls/index.html

“The | SO6s regul ation requi r-remensyssopsop_Bcstegidigrégl reghnbes.htralt htt p: /

92 For more information ohNERC standards, séxtps://standards.nerc.n@rinceton: NERC, 2009). For more information
on NPCC standards, sk#p://www.npcc.org/regStandards/Overview.afidgw York: NPCC Inc., 2009).
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are codifiedinthe NEREt andards, NPCC criteria,®®mdett he | SO
these requirements, the ISO may commit resources in addition to those cleared in-Athe&dy
Energy Market.

ThelSO may commit and dispatch generation to create reserve that #lewwgstem to recover from
the loss of the first contingency within the specified time period by providing energy on short notice.
Not having these resources committedperatevould pose a threat to the reliability of the system.
Generatorsalso can beommitted to provide systemwide stability or thermal support oreet
systemwide electric energyeeds during the dailyeak hoursAll generators have a minimum run
time, and resources committed for peak hours often are still on line after the pestio lsatisfy
minimum runtime requirementsChe 1ISO also may commit resources to support second
contingencies, to provide reactive power for voltage control or support, or to support local
distribution networksResourcesghat operate becautiee 1ISO requiesthem to do so budo not

recoup the full operating costs (represented by their thpaet offers) through electric energy market
revenues are paimheof the following types of compensation:

e First-contingency Net CommitmeiReriod Compensation

e Localsecondcontingency Net Commitmetteriod Compensation
e Voltage reliability payments

¢ Distribution reliability payments

Systemwiddirst-contingencycostsarefinancially settled througfirst-contingencyreliability
paymentgaid by the entire system. Loeaicondcontingencycommitments costs are settled at the
zonal level. The cost of resources committed to prorgdetivepower forvoltagecontrol orsupport

are allocated to transmission owners locally, for high voltage,systemwide, otherwise. The cost of
localtransmissiorsupportcostsare allocated to the transmission owner requesting the commitment.

2.5.1.1 Reliability Commitment Process

Electric energy market outcomes play an important role in the need fof-marketcommitments

for reliability. While some commitments may be médéore oimmediately after the Daphead
Energy Market clearas part of the ongoing Reserve Adequacy Analysist are madafter the

reoffer period or later ithe RAA process (see Secti@il.2.3. This process is designed to maximize
the opportunity for the market to respond to t he
supplemental commitments to meet reliabilitjteria. Based onlie RAA commitments may be

added or cancelleduring the operating day rieliability needs change as a result of market response
or other changed system conditioWghen multiple generatorseaavailable to meet the RAA
requirements, the 1ISO process selects the resources that will have thddtalesist for starting and
operating the resource at its minimum load for its minimum run fimé¢he extent that market
outcomes and resource ssttheduling result in the commitment of resources needed for local
reliability, the 1ISO does not have to manually commit resources for seomticigency or voltage
services.

®The | SO6s system oper a thitpoigwwisore.combules_praceda/operatiiagnedindéxatnll e  a't
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2.5.1.2 Reliability Commitment Costs

Reliability payments are calculated in both D@y-Ahead Energy Market and ReBime Energy

Market. Firstcontingency and secormbntingency NCP@aymentsvoltagereliability payments,

and distributiorreliability paymentsare made to eligible poaicheduled generators whose output is
constrained abavor below the economic level, as determined by the LMP in relation to their offers.
This compensation is based awlaily calculation comparing tlgeneratordsubmitted offeicostfor
providing electric energy, including starp and ndoadoffers andte incremental energy offers, to
the resourcesd tot al e nTais empsurestteatr ggneratovidt fadlone nues f or
dispatch instructions made to provide reliability even if a daily loss will result in the energy market at
the offer costln the electrity industry, these payments are sometimes referraduplift. If a

generator operatés economiemerit order, most of its compensation will be from the electric energy
market.

While generators committed to ensure foentingency covege (systemwide reliabilityjpay have

been in merit during peak hours, they may be out of merit in other houvglaneceivefirst-
contingencyreliability payments. Or, electric energy market revenues may have been insufficient to
cover starup costsand nceload costs for resources that digpatched in economimerit order to

provide energy. Firstontingency reliability payments are paidésources committed by the ISO

that do not recover the shdaerm variable operating costs for the dand arenot designated to

provide secondaontingency reliability or to meet requirements for voltage or distribstystem
reliability.

2.5.1.3 Daily Reliability Cost Allocations

The outof-market costs associatadth daily reliability payments to generators atcated to

market participantsthe allocation of voltage and distribution payments is governe&kbgion |l of

the 1SOtariff (Open Access Transmission Tgritkhereas the allocation of firsind second

contingency payments is governed$sction Illof the tariff (Market Rule L% According to the ISO

tariff, all New England transmission owners share voltage payments on the basis of network load, and
distribution payments are assigned directly to the transmission sxggiesting the generator
commimentto protect their distribution system

Firstcontingency reliability costs in the Da@head Energy Market are charged to participants in
proportion to their dayahead load obligations. In the Rdaine Energy Market, participants whose
reaktime load deviates from the dayead schedule and paipants whose generators deviate from
day-ahead schedulesd arenot following reattime dispatch instructions are charged in proportion to
these deviations. Secowdntingency reliability costs in the D&head and Realime Energy

Markets generally @ charged to participants in proportion to their load obligations in the respective
markets. As part of 2007FERCSettlement reementa twecondition, twetiered threshold

criterion was established that can change the allocation eimeabkeconetortingency chargesuch
that the charges are allocated to both network load and load obligation

% The ISO tariff and its subsections are available at http://wwwaéscom/regulatory/tariffiindex.html.

% Letter Order Acceptingl3 New Engl and Inc.d6s 5/18/07 Filing of a Rate S
by the ISGNE etc, Effective 7/1/07 under ER9Z1.FERC Docket No. ERG®21-000 (June 21, 2007).
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2.5.2 Reliability Agreements

Reliability Agreementprovide eligible generators with monthly fixedst payments for maintaining
capacity that provides reliabiligervices. These contractual arrangements, which are subject to FERC
approval, provide financial support to ensure that units needed for reliability will continue to be
available.

The Reliability Agreements in effetiirough June 201id New England aréor full cost of servicé

the generator recovers its fixed costs in a monthly payment and its variable costs through electric
energy offers made at shattin marginal cost. Variable costs not covered by energy market revenues
are conpensated through daihgliability payments. All capacity market revenues and energy market
revenues received in excess of variable costs serve to reduce the monthtp$ikpdyment. Thus,

the generator recovers no more than its fixed and variable costs

2.6 Financial Transmission Rights

As mentioned in Sectio®.1.1, transmission constraints can lead to price differences between

different locations of the system, and the LMPs througtimaystem can bbroken dowrinto a

marginal cost of energy, which is constant across all nodes; the marginal cost of congestion, which is
a measuref the cosbf transmission congestion; and the marginal cost of physical losses.

The FTR markets and ation revenue distribution rules were designed to allow participants to hedge
physical dayahead congestion costs and enter the FTR markets to arbitrage FTR auction prices to the
expected cost of future congestion. This section discusses the FTR aulnaiqrevide a market

based allocation of future congestion revenue and the administrative distribution of the revenues from
these auctions.

2.6.1 FTR Markets

Thefinancial transmission righinstrumententitles the holder taeceive, over a monthly or annual
period, a streanof revenuegor obligates it to pay a stream of costgt arise when the transmission
grid is congested in the Dahead Energy Market. The amount is based on the difference between
the dayahead congestion components of the hourly LMRs@h of the two pnodes that define the
FTR and its megawatt quantity acquired in the FTR auctftRarticipants caacquire FTRs for any
path on the systethat isdefined by two pricing locations. The origin location of an FTR is called the
sourcepoint, and the FTR delivery location is called #iirek point. The price of a particular FTR

equal to the difference in the FTR auction pricthasink location price minus the source location
price.

The ISO conducts one annual and 12 monthly FTdi@ns for buying and selling FTRs. Annual

FTRs are offered in a single auction for the ensuing year, and additional monthly FTRs are offered
before each month for gmeak and ofpeak periods during theear.The auction process also allows
participantshat may not have physical energy obligations to arbitrage differences between the
expected value of an FTR path, defined by the auction price, and the actual value of the FTR path
(i.e., thedifference betweeday-ahead congestion components of the soancesink nodes that

define the FTR pajhEfficient auction outcomes are those that result in average path profitsteat

a riskadjusted profit okzero for botlon-peak and ofpeak FTRs.

% The minimum quantity for an FTR is 0.1 MW.
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The annual FTR auction makes available up to 50% of the trasismisystem capability expected in
to beservice during the year. In monthly auctipag to 95% of the expected transmission capability
for the month is available. The total volume of FTRs transacted in each auction is a function of the
offers and bidsusbmitted subject to the transmission limits modeled.

2.6.2 FTR Settlements

Hourly congestion revenues from both the Bdyead and Realime Energy Markets are
accumulated in the Congestion Revenue Balancing Fund (CRBFRH2ayl congestion for any hour
will be a positive value if transmission constraints contribute to price separation on the systsah
time, congestion revenue either can be positive or negative because-thmeaeaarketsettles on
deviations from dayahead schedules.

Whenever there isongestion on the system in the Balyead Energy Market, every FTR will have

an hourly positive targetllocation(PTA) or negative target allocatidiNTA) that accumulatin the

CRBF along with dayahead and redime congestion revenues.positive targt allocationis

created when the congestion component at the sink location of the FTR is greater than the congestion
component at the source location of the FTR. HoldeEsT&s with positive target allocatioase

owed payments frorhe CRBF. Anegativetarget allocationis created whetheday-ahead sink

congestion componenf an FTRis less than thE T R$bsrce congestion componeAh FTR with

a negative target allocation becomes a counterflow settlement with payments due to the CRBF

The only congction that CRBF target allocations have to the FTR auctions are the megawatt
guantities along with the source and sink locations of the FTRs; the prices paid and whethesthe FTR
werepurchased with a negative value (i.e., counterflow §§ TR a positivevalue (prevailingflow

FTRs) areirrelevant to the monthly settlement of the FTRs.

2.6.3 Auction Revenue Distribution

The sum of revenues collected during the FTR auctions is distributed to market participants. The ISO

tariff includes provisions that allocatagh~TR auction revenue back to congestiarying load

serving entities and transmission customers or owners that have supported the transmission system.

The tariff provides two broad classes of participants for the allocation of auction revenues: Holders o
Qualified Upgrade Awards (QUAS) and Auction Revenue Rights (ARRs). QUAs are assigned to
entities that have improved the systemds transmi
generation interconnections, and have accepted QUAs as compefwagiqortion of the

construction and maintenance of the improved infrastructure rather than network service rights

payments. ARRs are the mechanism used to distribute the remainder of the auction revenue to
congestiormpaying LSEs and transmission custosidrat have supported the transmission system.

The costs associated with the FTR mar&etse administrative costs of holding FTR auctions and
settling the FTRs and the potential &daest of part
passedhroughlSO fariff chargedo those with transactions in the FTR market.

2.7 Demand Resources

Along with adequate supply and robust transmission infrastructure, demand resources, which include
demandr esponse resber ceée ma QDR are amporta somponent of a
well-functioning wholesale markefhe equipment, systems, services, and strategies that make up
demand resources may include individual measures at individual customer facilities to reduse end
demand during specific hours, @portfolio of measures to reduce demand implemented by many
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customer facilities and aggregated as a single resddticer demand resourcesnsist of energy
efficiency, load management, and distributed generation projects implemented by market participan
at retail customer facilities. These resources tend to reduegesendemand on the electricity network
across many hours but usually not in direct response to changing hourly wholesale price incentives.
Demand resources of all types may provide rélah capacity constraints and promote more
economically efficient uses of electrical energy; some can serve as reserve capacity. In the Forward
Capacity Market (see Secti@®), some types of demandsponse resources and ODRs can compete
for capacity credits and are paid capacity transition payments similar to sigplsesourced.he

ISO has two broad categories of demand resources: active ssidepactive demand resourcase
dispatchable, whilpassivedemandesourcesgprovide load reductions during performance hours.
Energy efficiency and load management are examples of passive resources.

While the wholesale electricity markets accountdifierences in costs of supply that vary with time

and location of consumption, demand resources account for differences in costs of service that vary
with customers. For example, some customers can reduce their overall energy usage while
maintaining thesame level of productivity and comfort by implementing enaffigiency measures.
Other customers can supply capacity by eliminating their peak consumption. Others can provide
reserves for themselves and others by offering to interrupt electricity usaper notice. Still

others may be able to provide riahe emergency generation (RTEG) in response to capacity
deficiencies or system emergencies.

The | SO épsrposeenmmdsponse programs (or wholesale market integration of demand
resourcesilifferentiate demandesource owners by cost and assign them different market rates. This
type of customer differentiation arises naturally in competitive markets whenever customer costs
differ and allows lowerost customers to reap the benefits of tlmirer costs. Programs that

promote demand resources complement the wholesale electricity markets by offering program
choices that recognize different customer costs and capabilities.

The ISO operates three reahe, reliability-activated demandesponsgrograms and two priee
activated demantksponse prograr@sone based on deghead LMPs and one based on forecasted
reaktime LMPs. The reliabilityactivated demantesponse programs are considered capacity
resources by the FCM.

This section describes theS O 6 s  -dide iméiatives.

2.7.1 Reliability Programs

The realtime demaneesponse programs activated for reliability reasons are as follows:

¢ RealTime 30-Minute Demand-Response Programd requires demand resources to respond
within 30 mi nmpstruetions o intertupParticip@® i this program include

9 Demand resources ilutle some resources termel-time emergency generan. RTEGis distributed generation that

the 1SO calls on to operate during certain voltegguction or more severe actions but must limit its operation to comply

wi th the gener aotldca ar@uwlityfpermitsy, e combiratiom df germits. R@ak emergency generators

are required to begin operating within 30 minutes, which results in increasing supply on the New England grid, and also to
continue that operation until receiving ispghtch instruction allowing them to shut down. Becausetimal emergency

generators are allowed to run only during voltagguction or more severe actions, the market rules limit total RTEG
obligations to 600 MW.
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emergency generators with emissions permits that limit their use to times when reliability is
threatened.

e RealTime Two-Hour Demand-Response Progrard requires demand resourcegéspond
withint wo hours of the | SO&6s instructions to int

e RealTime Profiled-Response Progrard designed for participantsith loads undetheir
direct controlthat carbe interrupted within two hoursofh e | SO6s i nstructi on:
Individual customers particiting in this program are not required to have an interval meter.
Instead participantsare required to developraeasurement and verification plan for each of
their individual customers, which must bémitted to the 1ISO for approval.

The realtime demad-response programs for reliability are activated during zonal or systemwide
capacity deficiencies to help preserve system reliabBigcause these denthresponse resources
are available only during capacity deficiencies, they cannot qualify as opeedarves, such as-30
minute operating reserves (see Secl@).

The reliability programs are available at certai
a capacity deficiency. The Re@ime ProfiledResponse Program and the R€ahe Two-Hour

DemandResponse Program are activated at OP 4 Action 3, an action designed solely to activate
demaneresponse programs. The R&aine 30Minute DemaneResponse Program is activated at

Action 9 (to implement voluntary load reductions and declare a&P@mtch) or Action 12 (to

implement voltage reductions). The participant makes the choice of Action 12 or 9 at the time of
enrollment. Customeswned emergency generators usually have environmental permit limitations

that require the system operator t@lament voltage reductions, Action 12, before calling on those

resources.

2.7.2 Price-Response Programs

The | SOO srespomse praggramscar as follows:

e RealTime Price-Response Program aseparate redlme demandesponse program that
involves voluntary lad reductions by program participants eligible for payment when the
day-ahead oforecast hourly reaime LMP is greater than or equal to $100/MWh and the
ISO has transmitted instructions that the eligibility period is open. Participants are paid the
higher of $100/MWh or the redime LMP.

¢ Day-Ahead Load-Response Program (DALRPJ an optional program that allows a
participant enrolled in any of the three reliabiiigsed demancesponse programs or the
reaktime priceresponse program taffer interruptiors in response t®ay-Ahead Energy
Marketprices If an offer clears, the participant is paid the -@éngad LMP ands obligated to
reduce load by the amount cleared dhgad”® The participant theis charged or credited at
the realtime LMP for any deviabns in curtailment during reéime for the cleared
interruptions.

% This clearing process takes placeerthe close of the Dagthead Energy Market and does not play a role in setting the
day-ahead LMPs.
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2.7.3 Other Demand Resources

ODR projects in New England are as follows:

e Energy efficiencyd Two thirds of the ODR projects are enesgfficiency projects. The
energyefficiency projects that qualify as ODRs and are eligible to receive FCM payments
during the market transition period are paid on the basis of measured reductions. For
example, a péicipant that, during a factory upgrade, replaces older, less eaffiggnt
lights with more energefficient lighting would be paid capacity transition payments for the
difference in wattage usage coincident with the performance hours.

e Load managemend Load management includes a combination of measures, systems, and
strategiesit enduse customer facilities that curtail electrical usage or shift electrical usage
from peak hours to other hours while maintaining an equivalent or acceptable level @& servic
at those facilitiesThesemeasures inclugdor examplegnergy management systems, load
control enduse cycling, loagturtailment strategies, chilled water storggyed other forms of
electricity storage.

¢ Distributed generationd Distributed generatiorers our ce s -themet @b é&hi nd
generators, such as combined heat and psygtemsand smalscalewind turbinesand
photovoltaic generatiott.Roughly onethird of the ODRprojectsare distributed generation
projects, although they account for a smabercentage of the total capacity. Distributed
generation resources are paid on the basis of measured electricity reduction at the meter. The
capacity value is the generator output during performance hours taken from required interval
meters on the generati equipment.

ODRs typically are nondispatchable assets, which perform differently thatimealemand

response assets. Currently, all registered ODRs operate under ODR performance hours, which are on
peak periods between 5:00m. and 7:0(.m. on nonhliday weekdays in December and Janusrg
between 1:0@p.m. and 5:0@.m. nonholiday weekdays in June, July, and August.

2.8 Market Oversight and Analysis

The market monitoring structure implemented by the ISO reliesdn 8®©dés | nt er nal Mar k
Monitoring Unt and theExternalMarket Monitoring Unitwhich currently iSPotomadeEconomics.
The internal mar ket monitor reports administrat:i

whereas both market monitors report functionally to the Markets Committee I §@hBoard of
Directors.Additionally, the Internal Market Monitoseeks regular input from tHeMM to provide
arotherindependent review of significant market developments.

This reporting structure is analogous to the oversight structure of intethaksernal auditors in

corporate finance. The functional reporting directly to the Markets Committee of an independent

board provides thimternal Market Monitowith the independence vital to its obligation to inform
regulators of any significant problems The admi ni strative reporting t
officer and dayto-day interaction with operational staff prevent the Internal Market Monitor from
becomingsolaed andsupport he | SO6s responsibility tandensure
prices are fair, transparent, acampetitive.

% Behindthe-metergeneration is connected to the power grid at an electrical location that is on the load side of the metering
facility that connects tdie transmission system controlled by the ISO. Output from a béthérdeter generator reduces
the amount of electric energy that needs to be withdrawn from thed8tolled network.

2009 Annual Markets Report 50 ISO New England Inc



This sectiorprovides information on the specific role of market monitoringesponding to
violations of the market rules.

2.8.1 Role of Market Monitoring

Through the following five general monitoring adties, thelnternal Market Monitoensures that
prices properly reflect competitive supply and demand conditions and assists FERC in enhancing the
competitiveness of wholesale electricity markets for the benefit of consumers:

e Monitoring dayto-daypartidpant behavior and market outcomes
e Mitigating participant behavior found to be anticompetitive as outlinddairket Rule 1*°

¢ Investigating participant behavior that is not explicitly precluded by existing tariff provisions
but that may be considered antiggetitive; making a referral to FERC for further analysis
and possible sanctions when such behavior or anticompetitive outcomes are identified

e Evaluating and reporting on existing market rules, operating procedures, and market
outcomes and making recommaitidns for improvements when necessary

e Evaluating new ISO initiatives and market design proposals to ensure that the revisions will
support the efficient operation of competitive wholesale electricity markets

Thelnternal Market Monitofulfills these activities by performing the following specific tasks:

¢ |dentifying potential anticompetitive behavior by market participants
¢ Implementing the mitigation provisions bfarket Rule when appropriate

¢ Immediately notifying appropriate FERC staff of instances in which the behavior of a market
participant may require an investigation and evaluation to determine whether the participant
has violated a provisioof the ISO tariffs, marketbehavior rule, ortte Energy Policy Act of
2005(EPAct) (see belowf*

e Providing support to the ISO in administering FERSproved tariff provisionsovering the
ISO-administered markets

¢ Identifying ineffective market rules and tariff provisions and recommending proposed rule
and tariff changes that will promote wholesale competition and efficient market behavior

¢ Providing comprehensive market analysis to evaluate the structural competitiveness of the
ISO-administered markets and the resulting prices to identify whether marestesponding
to customersd needs for rel irumbdste el ectricity

e Providing regular reports to the | SOb6s seni o
and federal regulatory agencies that describe and assess the mhewtlapd performance of
wholesale markets, including performance in achieving customer bepssigling
transparencyand meeting federal reporting guidelines

190 Market Rule lJand appendixes are available at http://wwwrisccom/egulatory/tariff/sect_3/index.html.

191 Energy Policy Act of 200%°ub. L. No.10%8, Title XII, Subtitle B, 119 Stat. 594 (2005) (amendingFkderal Power
Act).
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e Evaluating proposed changes in market rules and market design

TheEnergy Policy Act of 2008rants FERC broad authority to regulate manipulative or fraudulent
behavior in the energy markets. FERC implemented its new authority by amending its existing
regulations to prohibit any entity from directly or indirectly engaging in the following behawior i
connection with the purchase or sale of electric energy or transmission services subject to its
jurisdiction:

e Using or employing any device, scheme, or artifice to defraud
e Making any untrue or misleading statement
e Engaging in any fraudulent or deceggtiact, practice, or course of business

These rules are intended to work in conjunction with the enhanced civil penalty authority extended to
FERC as a component of EPAEhe Internal Market Monitois obligated to refer to FERC any
finding of a potentialviolation of EPAct or the markdiehavior rules.

2.8.2 Market Monitoring and Mitigation

As specified irMarket Rule 1the Internal Market Monitor monitors the market impact of specific

bidding behavior (i.e., offers and bids) and, in specifically defined circumstances, mitigates behavior

that interferes with the competitiveness and efficienapefenergy markets andity reliability

payments. Wheneverne or mor e parti ci pan4urstoéharactefisice s or dec
exceed specified offer thresholds and maiksgtact thresholds, or are inconsistent with the behavior

of competitive offers, the Internal Maitkiglonitor substitutes a default offer for the offer submitted

by the participant. These criteria are applied each day to all participants in constrained areas. A less
restrictive set of thresholds is applied each day to systemwide pivotal suppliers.

2.8.3 ISO Self-Funding Tariff and the Open Access Transmission Tariff

The ISO operates under tt®0 New England Transmission, Markets, and Services Baxifhich
Section Il is theDpen Access Transmission Taaffd Section IV is th&eltFunding Tariff'*In
addition to defining the rules and responsibilities of the ISO and market participants, the tariff
outlines various schedules thisfinerevenues to be collected by the 18® operating the ISO as
well as for compensating transmission owners for coahg and maintaining the transmission
infrastructure controlled by the 1ISO and providing ancillary services that do not have markets.

The ISOSelfFunding Tariffcontains rates, charges, terms, and conditions for the functions the 1ISO
carries out. Thesservices are as follows:

e Schedule 1: Scheduling, System Control, and Dispatch Servicescheduling and
administering the movement of power through, out of, or withirbth@ncing authoritarea

e Schedule 2: Energy Administration Service (EAS) charges foservices the ISO provides
to administer the energy markets

e Schedule 3: Reliability Administration Service (RASY charges for services the ISO
provides to administer the reliability markets

192 These documents are available online at http://wwwiseom/regulatory/tariffiindex.html and http://www.iso
ne.com/regulatory/tariff/sect_2/index.html.
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The OATT addresses the collection and distribution of paymenteddollowing transmission
services:

e Schedule 1: Scheduling, System Control, and Dispatch Servicénvolves scheduling and
administering the movement of power through, out of, or within the New England Balancing
Authority Area.

e Schedule 2: Reactiv&Supply and Voltage Control (VAR)d provides reactive power to
maintain transmission voltages within acceptable ranges. Schedule 2 also includes
calculatons forcapacity costs.

e Schedule 8: Through or Out Service (TOUT) includes transactions that go througbk
New England Balancing Authority Area or originate on a pool transmission facility (PTF)
and flow over the PTF before passing out of the New England Balancing Authority Area.
Transmission customers pay the PTF rate for TOUT service reserved for theraspiect to
these transactions.

e Schedule 9: Regional Network Service (RN8)is an ISO accounting service for regional
network services. RNS allows network customers to efficiently and economically use their
resources, internal bilateral transactions, extérnal transactions to serve their network load
located in the New England area.

e Schedule 16: System Restoration and Planning Service (Black Stdytplans for and
maintains adequate capability for the restoration of the New England Balancing Authority
Area following a blackout.

e Schedule 19: SpeciaConstraint Resource (SCR) Service of th®pen Access
Transmission Tarif® includes the payments and charges for theobuterit commitment or
operation of resources at the request of transmission ownergrifutisn companies to
manage constraints not reflected in the ISO systems.
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Section 3
Energy Market

This section describes the out-AheadersdRaalimde compet it
Energy Markets, including congestion revenues, Financiaisfmegssion Rightgeserve pricingand

demand resourceB 2009 thewholesale marketsxperienced decreasi@eslectricenergy prices,

congestion, and reliability costBhese market outcomes essentially are a direct result of changes

observed in severéky inputslower, less volatile fuel pricea continued nearecord levebf hydro

production reducedconsumption of electric energgnd lessieed to operate generatifum local

seconecontingeny protection In evaluating the competitiveness of #meergy markets, the ISO

relies on tests that maae marketconcentration and that compare price outcomes with the estimated

cost of producing electricity.

3.1 Market Competitiveness and Efficiency

Competitive and efficienglectricity markets providehe inentives to maintain an adequate supply of
electric energy over the long run at prices that are consistent with the cost of provilingssess

the competiveness of thevholesale electrienergy marketin New Englandhe IMM examined

two types ofmeasures of market competitivene&ne type includestructural measurdhat look at
market concentration, and the second type inclpdes-based measurdgisat compare price

outcomes to the marginal cost of production:

e Structural Measures

o Herfindahl-Hirschman Index (HHI) 8 measuremarket concentratioaf generating
capacity. An HHI below 1,000 indicates a low concentradiod therefore a market less
susceptible tohe exercise afarket power.

0 Residual Supply Index (RSIp measures the hdymercentage of load in megavwsatt
that can be met without the largest supplBempplierswhose output is required to satisfy
demandar e t er me d offerpcanuniateenllyaffecanmarket prices.

e Price-Based Methods

o Competitive benchmark price maleld comparesnodetderivedprices based on
competitive offers withmodelderivedprices based on actual offers. Tiasults areised
to calculatethe QuantityWeighted Lerner IndefQW.LI) to assess the competitiveness of
market outcomes

o Correlated movement of input fuel price and electric energy price® assessethe

statistical relationship between electric energy prices and the price of natdrahgas
input fuelfor generating resources that most frequently set LMPs.

This section presentstheang s es of competitive mar ket conditio
energy markets
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3.1.1 Structural Tests for Competition

Figure3-1 showsthegeneraibn capabilityof the 10 leadparticipants wit the largest portfolios as of
July 1, 2009% As in the previous year, the largest portfolio was owmeBominion Energy
Marketing with 4,800 MW, followed byNextEra Energywith 3,000 MW and BostorGenerating,

with 2,600 MW, New Englandés | a

rgest provider, Do mi

Energy FPL has a 10% marlgktare The total supply from all other participants, excluding the top

10 participantsis roughly 11,000 MW.
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Figure 3-1: Generation capacity by lead participan

3.1.1.1 Herfindahl-Hirschman Index

Market concentration is a function of the number of firm

t, 2009, 1,000 MW and above.

s in a market and their respective market

shares. For electricity marketaarketshareis estimated ashe percentage of capacityegawatts

controlled The HerfindahHirschman Indexacommonly u
calculated by summing the squaregad ¢ h

sedneasure of market concentrati@n

p a rmiarket shasea The Higivesproportionately

greater weight to the market shares of the larger ficonssistentvith their greateimportance in

competitive interations. Market concentration measured
categories®

by the tyHically is divided into three

193 A lead participants a company representing the resource in the 1ISO systems.

1%%orizontal Merger Guideline8NVashington, DCU. S. Department of
1997); http://www.usdoj.gov/atr/public/guidelines/horiz_book/15.htm
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¢ Not concentrated (HHI below 1,000)
e Moderately concentrated (HHI between 1,000 and 1,800)
¢ Highly concentrated (HHI above 1,800)

These classifications aomly indicative sincex low-concentration index does not guarantee that a
market is competitive; however, higher valgeserallyindicate greater potential for participants to
exercise market power

Monthly systemwide HHIs for New England, basedtmsummer capabilitiesf all lead

participansd i nt er n,aterage®l18in 20@0.CTleissvalue has been relatively constant over
the past three yearEhe result indicates thahe New England electric energy markets are well within
t he @ note dcdo nrelaevegee thesystemwideHHI ignores transmission constraints and
thereforemay understate market concentration and consequently the degree to which some
participants possess market power in load pocRetdso, systemwideHHI may overstate marke
concentration becausedbes not account for contractual entittements to generator owtiah can

decrease the incentive for resources to exercise market power.

3.1.1.2 Residual Supply Index Analysis

TheResidual Supply Index ihe percentage afemandin MW) that can be met without the largest
supplierWhen the RSI exceeds 100#e system has sufficient capacity from otbeppliers to meet
demandvithout any capacity from the largest suppligthenthe RSI isbelow100%, a portion of the

| argest supplierds capacity is required to meet
supplier can drive prices above the competitive level, subjegto offer capsmitigation measures,

and the price elasticity of demé As RSIs rise, the ability of market participants to exert market

power decreases. In addition to reporting hours when the RSl is below 100%, Market Monitoring

reports the number of hours that the RSl is less than 110% to capture situations in \igjieh a s

supplier cannot exercise market power but the level of competition in that hour is low.

Figure3-2 showsRSls as a percentage of total hours2@09.RSls generally are lowest during

periods of high demand, indicating a drop in the level of competition aystem approaches its

capacity limit This analysis shows that pivotal suppliers existieithe system leveluringa total of

46 hoursduring one monttin 200, a decreasrom 2008 when 51 houra/erespread over two

months. The RSI was less than 110% for 159 hours in 2009, a decrease from 2008 when the RSI| was
less than 110% for 311 houfithe monthly minimum RSIs ranged from%1n August2009 to

124%% in June 2009. August is the only month in which the RSIs had values beléw T8 average
monthly values ranged from 186in Augustto 138%in June. The cooler temperatures in June
contributed to lower loads than usual for that month andenigSls. These improvements in the

level of competition are also due tamler loadghroughout the year.

1951 oad pocketsire areas of the system in which the transmission capability is not adequate to import energy from other
parts of the system and demand is met by relying on local generation (e.g., Southwest Connecticut and the Boston area).
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Figure 3-2: RSIs as a percentage of total hours, 2009.

To better understand potential looadrket power caused by import constraithe IMM analyzed

local RSIs for April, July, August, and September 2009. The analysis includesMHeT, CT, and
NEMA/Boston reserve zoneEhese areas were chosen because they often are import constrained or
havea high local HHI.

Table3-1 shows RSIs below 100% in many hours, indicating the existence of a pivotal supplier with
the potential to exercise matkpower. In 2009, some of the lowest RSls in local areas were during
maintenance months. A single participant was pivotal in each reserve zone. These results reinforce
the importance of offemitigationrules for importconstrained areas to prevent sugdiwith market
power from using it to raise prices.
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Table 3-1
Local Area RSI Calculations for Selected System Interfaces, 2009

Number of | Number of | Percent Percent Average . .
Reserve Maximum | Minimum
Month | Hours RSI | Hours RSI | Hours RSI | Hours RSI | Monthly
Zone RSI RSI
< 100% < 110% < 100% < 110% RSI
Apr 0 0 0% 0% 165 225 124
Jul 0 0 0% 0% 172 220 127
SWCT
Aug 0 0 0% 0% 163 217 128
Sep 0 24 0% 3% 167 242 104
Apr 35 147 5% 20% 126 177 93
Jul 32 95 4% 13% 133 188 92
CT
Aug 109 218 15% 29% 126 189 84
Sep 26 140 4% 19% 132 193 91
Apr 84 209 12% 29% 123 183 91
Jul 13 115 2% 15% 128 174 94
NEMA
Aug 126 254 17% 34% 121 170 82
Sep 231 369 32% 51% 112 173 77

3.1.2 Price-Based Measures of Competitiveness

Pricebased measures provide insight into the offer behavior of participants. If the market is
competitive, at equilibrium, prices should approximate marginal costs.

3.1.2.1 Competitive Benchmark Analysis

The competitive benchmark (benchmark price isodetderivedestimate of the markelearing

price that wouldhaveresuled hadall market participants offedtheir electric energy at marginal
costand thesystemrhad been unconstrainé¥ The model derives the benchmark price in each hour
by estimatinghe additional cost for the next megawatt (i.e., incremental cb#ig least expensive
generating unit capable of producing one more megaWagtbenchmark price accounts for
production costs, including environmental and variable operations and naaioge(O&M) costs,

unit availability, and net imports.

Table3-2 compares the annual average benchmark price with a second modeleth@dffer-

intercept priceComparing the benchmark priegth the offerintercept price over time can help

assess theompetitiveness of the markd&the closer the two measures, the more competitive the

market likely is.The offerintercept price is derived using the same model as the benchmark price,

but instead of usinggeneramro st s, it uses goffarseTheartetdcruseGtoact ual s
compare the different price estimates is the Quakitityghted Lerner Index, which isvariantof the

Thetool# al uates the competitive performance of New England6s
to one developed by Bushnell and Saravia of the University of California Energy In8efames Bushnell and Celeste

SaraviaAn Empirical Analgis of the Competitiveness of the New England Electricity MdBetkeley: University of

California Energy Institute, January 2002); http://www-iso
ne.com/pubs/spcl_rpts/2002/empir_assess_competitiveness_bushnell.pdf.
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conventional Lerner Index. The conventional Lerner Index is widely used to assess the
competitiveness of market outconadlis calculatedasiiprice minus marginal cost divided by
price0 The QWLIsubstituteshe modelbased offeintercept pricdort h e A ma r ikteed
Lerner index

Table 3-2
ISO Model Market Price Measures

2009
Price Measure Price

($/MWh) | 2004 2005 2006 2007 | 2008 | 2009

Quantity-Weighted Lerner Index (%)®

Benchmark price 36

Offer-intercept price 37 T 6 1 1 2 T1 5

(& The QWLI = [(annual market cost based on market piiGmual market cost based marginal cost
estimates)annual market cost based on market prices].

TheQWLI results suggest that the mareatticipantscontinued to behave competitively through

20M. Table3-2 shows that the QWLihcreasedromT % in 20 to 5% in 20®. This is a small
yearto-year changeThe QWLI, while a useful measure of market competitiveness, is subject to
modeling error baause of the necessary simplifying assumptions and the need to rely on estimates of
generatofinput cost and efficiency (e.g., environmentally limited units are not explicitly consjdered
hydroelectric units are assumed to be perfectly competiivexefae, small yeato-year changes

are | i kely to mean |l ittle change in the market

| arger movements would suggest changes in the
investigation.

The system loatveighted average retime Hub price fo200 was $2.6IMWh, aboutl1% higher
than the modeled offéntercept pricé?’ Because the offentercept price is intended to model the
Hub price, thalifference betweethe actual Hub pricand the offefintercept price i® measure of
modeling error in the competitive benchmark modake IMM continues tavork to improve the
benchmark model.

The results of the concentration analydiswthat the market is structurally competitive aimd
instancedn whichinadequate transmission or peak load levels create the possibility of
noncompetitive behavior, mitigation rules provide behavior remetiiesexamination of market
results shows that electric energy priceffect the costs to supplieo$ producing electric energy
(i.e., largely fuekost3, which is consistent with the finding that the market is competitive

197 The system loagveighted average tb price is used because it provides the closest conceptual match to the prices
calculated by the benchmark model.
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3.1.2.2 Comparison of Fuel Prices and Electric Energy Prices

Another indicator of market competitiveness is how electricity prices respardinges in their

input costs. Since fuel costs are by far the largest-gdont cost component of generating electricity,
electricity prices should change as fuel prickangeThis section compares the average monthly
percentage change in the pricé®lectricity and natural gdsom 2008 to 200. The resultsndicate
that at the systemwide level, electricity prices continue to move in tandem with input fuel prices,
particularly natural gas, supporting the conclusion that the electricity markehpettive.

Figure3-3 shows the percentage change in monthly nagaslprices from 2@Xo 20® and the
percenagechange in monthly redime electricity pricesdemonstrating close association between
natural gas prices and electricity pricBserall, he average annual price of electric energy dropped
by 45% in 2009 comparesith 2008, and the natural gas inddnopped52% in 2009. The deviation
from the pattern in August was caused by a period in 2009 with highdogadgwhich prices
reflected the marginal cost of oil burning peaking resources and scarcity.

10

40 \ F N
Y EERAN ~_/
N N\ /[ =

% Price Change, 2008 to 2009

Jan Feb Mar Apr May Jun  Jul  Aug Sep Oct Mov  Dec

— Ayg. Real-Time LMP % Change Avg.Mat. Gas Price % Change

Figure 3-3: Percentage change in real-time LMPs and natural gas, 2007 to 2008.

Source: Natural gas price information provided by the Intercontinental Exchange, Inc. (ICE);
http://www.theice.com.

Figure3-4 shows that average annual input fuel pridesreased considerably in 200%.e price of
natural gas redecreased tnominalvalues similato those in2000, while the price of olas
decreased tnominalvalues similar to thosia 2006to 2007. Compared with 200&verage annual
prices have decreased by about 52% for natural gas, 27% férailq1%), and42% for No. 2oil.**
Coalprices decreased by about 45% over this time period.

1% The power industry uses several types of fuel oils to generate electricity. Nd. dsmilreferred to as distillate fuel oil,
light fuel al, or diesel fuel oid is distilled from crude oil. Among other uses, it is used as a backup fuel for peaking power
plants. No. 6 oil is referred to as residual fuel oil or heavy fuel oil. It is what remains of the crude oil after gaddliee a
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Figure 3-4: Average annual fuel prices for selected input fuels, 1999 to 2009.

Sources: Natural gas price information was provided by the Intercontinental Exchange, Inc. (ICE);
http://www.theice.com. Coal and oil prices were provided by Argus Media;
http://www.argusmedia.com/pages/StaticPage.aspx?tname=Argus+Home&pname=What%27s+New.

The magnitude dahe pricedifferencebetweerinput fuelsvaried over the twyear periogas shown

in Figure3-5. The relationshifpetweerNo. 6 oil (1%)and natural gagricesin particularis

i mportant in New Englandds wholesale electricit.)y
efficient oil generators can compete with less efficient natural gas generators, lowering electricity

prices. Secondvhen oilprices are low relative to natural gas prices andireitl units are needed for

reliability, lower operating costfrom oil-fired resourceselativeto naturalgasfired resourcetead to

lower NCPCpayments for reliability. In early 2@)No. 6 oil (1%) was slightlynoreexpensive than

natural gas and remained so uhtilvember2008, when itpricefell below natural gas pricder

three months. In February 2009, the price of No. 6 oil (1%) again rose above the price for natural gas

and remaine higher for the remainder of the year.

distillate fuel oils are extracted. No. 6 oil is used bykmitning power plants. No. 6 oil (1%) refers to the percentage of
sulfur in the oil.
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Figure 3-5: Average monthly fuel prices for selected input fuels, 2007 and 2008.

Sources: Natural gas price information was provided by the Intercontinental Exchange, Inc. (ICE);
http://www.theice.com. Coal and oil prices were provided by Argus Media;
http://www.argusmedia.com/pages/StaticPage.aspx?tname=Argus+Home&pname=What%27s+New/

The altin wholesale electricity cost is an estimate of the totadlesale marketostof electric
energy in$/MWh.'* The alkin cost figureincludesthe cost ofnergy Forward Reserve Market and
reaktime reserve pricing, regulation daily reliability t§sandFERGapprovedeliability costof-
serviceagreements (ReliabilibtAgreements)Figure 3-6 shows the average annuaktialiwholesale
electricitycost metric andghatural gas prices for 20@hrough 2009

19 Theall-in cost metric includes costs allocated to both wholesale load obligations and network load. The energgfporti
the alkin cost is a zonal loadeighted average of zonal prices. This is a slightly different concept than the system load
weighted average Hub price reported in the-Adjusted price analysis shown in Sect8B.2 and the simple average of
wholesale prices at the Hub. This analysis uses this metric of zonaléigldted averages of zonal prices because it better

represents the prices loadtually paid. The ISO publishes a separate wholesale load cost metric that includes only costs
allocated to realime load obligations.
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Figure 3-6: All-in cost for electricity.

Note: The daily reliability and Reliability Agreement costs are allocated systemwide to enable a systemwide
rate to be calculated. These costs actually are allocated to the load zone in which they occur.

Source: Natural gas price information provided by the Intercontinental Exchange, Inc. (ICE);
http://www.theice.com.

The altin-costfell almost 40%from $96.84/MWh in 2008 t&58.36/MWh in 2009The largest
decrease was in electric energy costs; driven by lower fuel prices and lower load lapatstyC
costsincreased consistent with the increase in the capacity transition rate prescMsgélétRule 1
from $3.75/kWmonth to $4.10/k\month on June 1, 2009. Daily reliability payments have
decreased and are now less than 1% of the tofial edist.

3.2 Day-Ahead Energy Market

This section presents the results of dag-ahead market in 2@ It examires prices and the types of
demand and supply participating in the market.

3.2.1 Day-Ahead Prices

Table3-3 showsday-ahead electricity pricefor the Hub and the differendetween the Hub price
and prices for each of the eigiéw Englandoadzones for 2088 and 20@. The average daghead
Hub price in 200 waslower than in 208. Thedecrease in MPsfrom 20@ to 2009 was primarily
due todeaeased fuel price®uring 20®, average dapheadzonalpricesdid not vary more than
about $0.70/MWh from the Hulwith the exception of Maine and Connecticut. Average LMPs in
Maine wereabout $2.00MWh lower than the Hub, in part due tmegativemarginalcost of losses.
TheaverageCT load zone LMPs werel®2 Y/MWh greater than the average Hub piceeised by the
marginal cost of losses and transmission constrdihtsse patterns are similar to the price
differences in 208.
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Table 3-3
Simple Average Day-Ahead Hub Prices
and Load-Zone Differences for 2008 and 2009, $/MWh

Location/Load Zone 2008 2009
Hub 80.43 41.54
Maine 1T4. 4 T1.9
New Hampshire T1.3 7T0.6
Vermont 0.47 0.05
Connecticut 4.33 1.21
Rhode Island T1.1 1T0.3
SEMA 2.03 0.17
WCMA 0.64 0.36
NEMA 1T0.6 1T0.0

3.2.2 Day-Ahead Demand for Electric Energy

Figure3-7 showsthetotal percentage of dagthead cleared demand by demand categories. Fixed
demand has increased slightly as a percentage of total cleared demand, ranging from about 56% in
both 2007 and 2008 to about 61% in 2009. In addition to fixed demandsprisgivedemand

decreased as a percentagéotdl cleared demand.
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Figure 3-7: Day-ahead demand by category.
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3.2.3 Day-Ahead Supply of Electric Energy

Figure3-8 shows the percentage eiibmitted and clearethy-ahead fixedandprice-sensitivesupply
offers virtual supply and imports for 200, 20, and 200. Day-aheadfixed supplyincreased from
2008 to 20® and accourgdfor over60% of dayahead supplin 2009 Clearedeconomicsupply has
decreased each year since 2aBach yeayvirtual supply has been greater than virtual demand.
While a large percentage of both etyead supply and demandsifexed, or price insensitive,
sufficient quantities of priceensitive supply and demand allowed for efficient price formation.
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m Fixed Supply Economic Supply mVirtual Supply m mpaorts

Figure 3-8: Day-ahead supply as a percentage of total cleared supply.

3.3 Real-Time Energy Market

This section presents the results of the Réale Energy Market in 2@ It reviews prices, the
demand for electricity, total generation output, imports and ex@ortseattime reserves, ant
compareslay-ahead and redgime prices

3.3.1 Real-Time Prices

Figure3-9 shows average monthly redlme Hub pricedor New England over the patiree years.

The figure showthat prices durin@008 were highthroughAugust, when they dropped to the
previ ous Y0y, wides ihak moathsexcept January and December were lowelithan
previous years. The increase in December 2009 is attributable to an increase in the prical of natur
gas.(Figure3-3 shows the movements in natural gas treHub LMP.)
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Figure 3-9: Average monthly real-time Hub prices, 2007 to 2009.

Table3-4 showsreattime electricity pricedor the Hub and the difference between the Hub and each
of the eightNew England zorefor 208 and 20@. The average Hub prickiring 20® waslower
thanduring 20®. Thedecreasen Hub LMPsfrom 20@ to 2009 was primarilgue todecreased fuel
prices During 2009, average retime zonalpricesdid not vary more than about $0/KOVh from

the Hub, with the exception of Maine and Connecticut.rage LMPs in Maine were about
$2.00MWh lower than the Hulin part due to negative margidaks costsAveragelL MPs for the

CT load zone were almos® ®OMWh higher than the Hub saa result othe marginal cost of losses
andimport constraints into Caorecticut

2009 Annual Markets

Table 3-4
Simple Average Real-Time Hub Prices and
Load-Zone Differences for 2008 and 2009, $/MWh

Location/Load Zone 2008 2009
Hub 80.56 42.02
Maine T5.2 12.02
New Hampshire 11.24 10.67
Vermont 0.38 0.06
Connecticut 2.78 0.90
Rhode Island 11.10 10.43
SEMA 0.79 0.04
WCMA 0.66 0.34
NEMA 10.25 10.22
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3.3.2 Fuel-Adjusted Price

Figure3-10shows tle annual average loageighted Hib prices and the annual average load

weighted fueladjusted electric energy prices for 2000 to 2d0& IMM developedhe fueladjusted

electric engygy price to estimate the impact of input fuel prices on electric energy prices. While
informative, the approach provides only a rough estimate because it does not account for the dispatch
changes that may occur as relative fuel pratesnge or load growthnd resource mix that also

change over time.
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Figure 3-10: Actual and fuel-adjusted average real-time electric energy prices,
2000 to 2008.

Note: Prices are system load-weighted average Hub prices.

3.3.3 Difference between Day-Ahead and Real-Time Prices

As Table3-5 shows, the average dapead and redgime energy prices at the New England Hub in
2009were $41.54/MWh and $42.02/MWh, respectively. The averagalegdo reakttime price
differential has been declining through tintre 2005, theannual average differeneeas2.4%(day
ahead greater than real time). In F2i@09, the relationship switchaad reatime prices averaged
1.15%greaterthandag head pr i ces -@aliead¢o.redimaprice diffelebed). d ay

Table 3-5
2009 Annual and Quarterly
Day-Ahead and Real-Time Hub Prices, $/MWh

Annual Q1 Q2 Q3 Q4
Day ahead 41.54 5417 35.52 32.38 44.32
Real time ‘ 42.02 ‘ 52.80 35.24 34.30 45.89
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Themaps inFigure3-11 showthe average annual nodal LMPs as color gradations from blue,
representing36/MWh or lessto red representing prices o##MWh and higher. Southeast
Massachusetts and Southwest Connecticut had the highest averadeaddyrices, while Maine had
the lowest pricesThe biggest difference between datyead and redime prices occurred in
Southeast Massachusetts due to thel te@perate a resource for reliability reasons in that area for
the first part of the year. The resource was not included in thaltsad market but was included in
the realtime market, thereby lowering prices in real time. While virtual transacticlhsed the
difference between daghead and redime prices in SEMA somewhat, they did not fully close the

gap.

Day-Ahead Real-Time

Adh

T i $MWh
—42 $MWh —42 $/MWh
-35 $MWh -35 SIMWh 2
‘J.

Figure 3-11: Average nodal prices, 2009, $/MWh.

Note: The extreme maximum values of nodal LMPs are not included in the scale to provide greater resolution in the price
differences shown in the figures. The actual maximum average annual LMP for the day-ahead market was $70.62/MWh, and the
true minimum was $35.77/MWh. The actual maximum for the real-time market was $68.10/MWh, and the actual minimum was
$36.39/MWh.

Improvements to the transmission system in SWCT and SEMAredueed theamount of capacity
committedout-of-market for reliability purpose&igure3-12 shows the average amountoaipacity
committed after the dagheadmarketand not dispatched above @sonomicminimum limit.
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Figure 3-12: Average generation committed after the day-ahead market and
operated at economic minimum, 2009, MW.

Given the apparent shift the price relationshifpetween average dahead and redime prices
(i.e.reattime pricesarenow higher than daghead pricesh decrease in the volume of virtual supply
offers submitted woultbe expected sswouldan increase in the volume of virtual demand bids and
physical load bid into the deghead market during thecsnd half of 2009This change in behavior
would be consistent with a profitaximizing strategy of buying at low prices dayead and selling at
high prices in reatime.

An analysis of the price data shows that a participant that sudataitt MW virtual demand bid at the
Hubin every hour starting in July would have gained approximately $7t¥@@ever, while the data
show a decline in virtual supply offetheydo not show a disceitsie increase in either virtual
demand bids or physical load bidsatéle to the first half of the year (whelay-aheadprices exceeded
reaktime prices,onaveragge Moreover in the fourthquarterof 2009, while averagesaktime prices
were more than $3/MWh higher thday-aheadorices,the percentage of retime loadthat cleared
the dayahead market decreased, whitctreagdthe exposure bipad serverso the highereaktime
prices.

A review of the market resulsaiggests that the observed behavior is consistent with risk preferences
and expected returns relatiteethe opportunity cost of participating in the virtual markAssuming
thevirtual demandidding strategy described above, in the first guarters of 2009, the return on the
virtual demand bid position would have béein3%. In the seconlalf of 20®, the same strategy

would have yielded a return of 4.5%owever, the distribution of returns between the first half of the
year and second half of the year changed in important ways, with the volatility of returns as measured
by the standard deviation thfe sample increasing by almost 62%, from 19.2 to,Zi¥dthe

skewness of the distribution increasing by 146%, from 1.3 to 3.2. While the absolute astifable

in the market increased, the riskiness of the market also incréésedimportantly thagh, because

the forecast distributions assumed in investment models are generally based on factors derived from
historical market data, that the virtual demand bidding strategy would have a positive payoff could not
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have been known with any reasonablelef confidence until several months of market outcomes
were accumulated the IMM did observe some financial players taking virtual demand bid positions
in |l ate 2009 af t eOfthaparicpants that gehenalyavould bakeeamitage and
speculative positions, all but the most risk tolenauaist likelyopted not to takeirtual demand bid
positions in favor of other investment&his leftthe markeprimarily to thoseparticipants that use
virtual demand bidas a hedging tool

Fewparties apparently weravilling to take virtual demand bid positions given the prevailing risk
profile of thatinstrumentunderprevailingmarket conditions during the latter half of 200%is is

likely an extension aheincreased risk aveimn witnessed across the econoduying the last year

and a halfln addition, participants may have been slow to recognize changes in system operations.
The failure of market participants to participate fully in the virtual market may mute the beneficial
function of virtual bids and offer3he IMM will continue to monitor the performance of thay-

Ahead andRealTime EnergyMarkes with particular attention to the activities of virtual players and
their role converginglay-aheadandreaktime prices

3.3.4 Day-Ahead Supply Compared with Real-Time Supply

Figure3-13 shows the monthly average quantity of clearedatasad supply from generators and net
imports compared with the average monthét energy for loadNEL)d a measure of redime

supply needs for 2009'*° Overall,theaverage daphead supply cleared 102%of average NEL in
2009.Variability from month to month can be attributed to seasonal vamsin load and changes in
participant offer behavior.

18,000

. A

oo N 7\ /

g 14,000 \ / \ /
13,000 \/( —

12,000

11,000

-“:II:II:II:I T T T T T T T T T T T 1
Jan  Feb Mar Apr May Jun  Jul  Aug Sep Oct Mov Dec

Day-Ahead Cleared Supply — et Energy for Load

Figure 3-13: Day-ahead cleared supply compared with net energy for load, 2009.

110 Net energy for loads calculated as total generation (not including the generation used to support purppimged
storage hydroelectric generators) plus net imports.
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3.3.5 Real-Time Demand

Table3-6 shows thathe actualemand foelectricitydecreased by abod%o from 20@ to 20
while weathemormalized demand decreased by about2%he drop in electric energy
consumption from 2008 consistent with the overall decline in economic activity.

Table 3-6
Annual and Peak Electric Energy Statistics, 2006 to 2009
% Change
2007 2008 2009
2008 to 2009
Annual NEL 134,466 131,743 126,842 1T3.7
(gigawatt-hour; GWh) ' ' ' '
Normalized NEL (GWh) 134,153 131,127 128,224 12. 2
Recorded peak demand (MW) 26,145 26,111 25,081 T3.9
Normalized peak demand (MW) 27,460 27,765 27,460 T1.1

As illustrated inFigure3-14, New England monthly temperatures in 2@@nerally wereonsistent
with longterm average®verall, eEmperatures in the firtireequarters werslightly lower than
normal The most extreme departures wtre coldesthanrnormal temperaturéa Januaryhich
increagddemandjandJune and Julybpth of whichlowered demand)*? June 2009 was one of the
coolest on record for the Northeast. Most days were dominated by raidetbtomms, and cloudy,

cool days. In Boston, the average temperature was 63.3 degrees, which is 4.7 degrees cooler than
average. Precipitation was measurgbl@1 inch or moren 16 days during June 2009. The average

is 10 days.

1lweathemormalizedresults are thostaat would have been observed if weather were the same as thteriongverage.

12\weather information is available fttp://www.weather.gov/climate/index.php?wfo=bdiormalized climate values

cover 1971 to 2000.
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Figure 3-14: Average monthly 2009 temperatures compared with normal

temperature values.

Load factors are important to the electricity markets because they indicate the amount of capacity that
must be maintained yeapund to meethe high loads that may last only for a few hours during the
year.Figure3-15 showsthe longterm trend ofleclining load factafor New England expressed as a
percentage for weath@ormalizedoad'** New England is a summeeaking region because of the

use of air caditioning in hot weather. The increase in the use of air conditioning has outpaced the
growth in overall energy consumption, causing load factors to decline. In additiorcmditioning
saturation, the conversion from individual room air conditiontngentral air conditioning and an

increase in the size of the homes being cooled have contributed to thraroaecline in the

summerpeak load factor.

113 A weathernormalized load factois the ratio of the average hourly demand during a year to the peak hourly demand,

both adjusted toarmal weather conditions.

2009 Annual Markets Report

72

ISO New England Inc



T5%
T0%
.-. *
* 3
6506 -y
g A SN S
T W L NP
(] - P
[T , i S
z G0%
L
3 -
R
5% .
.
EU% T T T T T T T T T T T T T T 1
= [ =t [lw] [rm] = [ =+ [iw] [am] = (o] =+ [lw] [re]
a0 a0 [un] a0 a0 an il Lo ] an i = = = = =
[y ] [ary] [a3 ] [y ] o o o Loy ] [y ] [ary] [} = = = =
— — — — — — — — — — (o] ('] [} [} (']
——'Weather-Normalized Load Factar

Figure 3-15: New England summer-peak load factors, weather-normalized load,
1980 to 2009.

3.3.6 Real-Time Supply

This section presents data on rale summer capacity, generation by fuel tygmf-scheduled
generationand theesultsof a marginal unit analysis.

3.3.6.1 Summer Capacity

Figure3-16 shows summer capacity (MW) by fuel type for 988 In 2000, dualfueled generators
capable of burningasmade uB8% of installed capacitywhile oil-fired generators made W®5%% of
installed capacityEnvironmental restrictions on emissions from burningaitlimit the total
number of hours per year a generator can operate darily dualfueled generators capable of
burning either oil onatural gas operate primarily on natural gas.

"petailed information about generating

capacity is availahb
transmission. See http://www.ise.com/trans/celt/report/index.html.
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Figure 3-16: System summer capacity by fuel type, 2009.

The total 200 generation claimed for capability is 31,443 MW, up 341 MW from the 2008 level of
31,102 MW.The 341IMW increase is the result of new generation, existing genenati@iings or
fi b e themd t genabation

3.3.6.2 Generation by Fuel Type

Figure3-17 shows actual generation by fuel type as a percentage of total generation for 2008 and
2009. The figure shows the fuels used to generate electric power, which differ from the capacity fuel
mix shown abovand the marginal unit by fuel typhown later irFigure3-22 (seeSection3.3.6.§.

The percentage of totalectric energgeneragédby gasfired and gasand oilfired plants in New

England wasbout 436 in 2009. Nationwide, about 22% of electric energy is produced by power
plants fueled by natural g&s.

115 Energy Information AdministratigrElectricity Generatior{Washington, DC: U.S. DOE, September 2008); available at
http://tonto.eia.doe.gov/energyexplained/index.cfm?page=electricity_in_the_united_states#tab2 (accessed February 3,
2010).
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Figure 3-17: New England generation by fuel type, 2008 and 2009.

3.3.6.3 Spark Spreads

A sparkspread is a measure of tip@ss margin (energy revenues minus fuel cdsig) converting

fuel to electricity based on the wholesale price of electricity and the cost of producing elecitkeity w

a given fuel Figure3-18 presents monthly estimated natural gas spark spreads based on the
unweighted monthly average reahe Hub price for ofpeak hours (in $/MMBtu) from January 2007
through December 2009 and th&timated cost of a typical gas unit in New England. The figure
assumes the Algonquin gas price and a 7,800 Btu/kWh heaff iiaverting fuel to electricityThe

results show that,;oaverage, gas units are earning a positive gross margin, with the typical spark
spread lying between $5/MWh and $10/MWh. The average gas unit presented here earned a gross
margin of approximately $3.20/k\Mwonth.
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Figure 3-18: Monthly spark spreads for on-peak hours, 2007 to 2009.
3.3.6.4 Hydroelectric Output

Yearly hydroelectricproduction in 2009 was at neaacord levels31% over thehistoricalaverage
hydro production fron2000to 2007, and jus3% below therecordlevels seen in 2008° The
maximum daily hydro production occurred duly 6, 2009, with hydro electric production accounting

for 16% of total supply?’ Over the course of the year, hydroelectric resources produced 8% of total
system generation.

Figure3-19 showshydroelectric production for New England by seasons. The data are organized into
seasonal averages for 20@B07, 2008, and 200% The daa show tha008 and 2009 hydroelectric
production increased for all seasons compared with theé 2003 averages. In particular, the

summer average production levels for 2008 and 2009 were both about 53% over {f29Q003
average levels.

116 percentages are based on annual historical geretata reported by the ISOktp://www.iso

ne.com/nwsiss/grid_mkts/enrgy_srcs/ingeixhtmland subsequent web pages. Refer to Se8tibfor additional
information.

17 Total supply includes electrical generator output and net interchange megawatts.

18 For this analysis, seasons are defined as-tmaeh periods: Deceer to February, March to May, June to September,
and October to November. Using this definition, the winter season includes December data from one year and the January

and February data from the next year. Therefore, the output for December 2008 exdimeltict total output for winter
2009.
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Figure 3-19: Historical hydroelectric energy production by season for New
England, 2003 to 2007 average, 2008, and 2009, GWh.

3.3.6.5 Self-Scheduled Generation

Figure3-20 showsreattime selfscheduled generation as a percentage of total electric energy

produced from 2007 through 2009. Sstheduling is of interest because selfieduled generators

are willing to operate at any price and are not eligible to set clearing prices. Participants may choose
tosefschedul e their generatorsd output faheada varie
generation obligations may sal€hedule in real time to sare that they meet their dapead

obligations. Participants with fuel contracts that require them to take fuel also magtssdiile. In

addition, participants may sesthedule resources to prevent the units from being cycled off

overnight and then gt&d up again the next day. In 2009, selheduled generation averaged 66% of

total realtime energy, up from 64% in 2008.
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Figure 3-20: Total real-time self-scheduled electric energy as a percentage of
total metered energy, 2007 to 2009.

Figure3-21 shows reatime generation that was sal¢heduled, by technology type, as a percentage

of each typeds total metered electric energy. Nt
self-scheduld their generation; therefore, 100% of the metered energy generated by all nuclear plants

is selfschedulednergy. All other generator categories except combustion turbineschelluled a

higher percentage of their energy in 2009 than in 2008.
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Figure 3-21: Total real-time self-scheduled electric energy as a percentage of
each technologyb6s total ,200Mtwa009.ener gy producti on
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Table3-7 shows cleared supply from sal¢heduled generation in the dalyead market and the
amount of selscheduled generation in the réiahe market for 2008 and 2009. Over time, additional
selfscheduled megawatts committed outside of theatmyad market hawdeclined. Overall, the
percentage of secheduled generation supply in réiate that cleared as a seifhedule in day
ahead increased from 91% in 2008 to 94% in 2009.

Table 3-7
Day-Ahead, Real-Time, and
Real-Time Supplemental Self-Schedules, 2008 to 2009, GWh

Real-Time
Day-Ahead Real-Time Percent
Supplemental
Year Month Self-Schedule | Self-Schedule (Day Ahead/
(GWh) (GWh) Self-Schedule | | Time)
(GWh)
Jan 6,142 7,259 1,024 85%
Feb 6,070 7,280 1,117 83%
Mar 6,709 7,706 1,210 87%
Apr 5,486 6,159 997 89%
May 5,910 6,443 673 92%
Jun 7,194 7,758 533 93%
2008
Jul 7,879 8,496 564 93%
Aug 7,576 8,121 617 93%
Sep 6,890 7,297 545 94%
Oct 6,531 6,976 407 94%
Nov 6,501 7,081 445 92%
Dec 7,368 7,927 579 93%
Jan 7,729 8,333 559 93%
Feb 6,896 7,305 603 94%
Mar 7,556 8,044 409 94%
Apr 7,146 7,563 488 94%
May 6,295 6,755 417 93%
Jun 6,892 7,338 460 94%
2009
Jul 7,383 7,806 447 95%
Aug 8,087 8,540 422 95%
Sep 6,886 7,247 453 95%
Oct 5,794 6,202 361 93%
Nov 5,871 6,336 409 93%
Dec 6,791 7,371 465 92%
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3.3.6.6 Marginal Unit Analysis

Because the price of electricity changes as the price of the marginal fuel changes, analyzing marginal
units by fuel type helps explaghanges in electricity priceBuring all pricing intervalsthe system

has one marginal unit that is classified asuheonstrainednarginal unitin a locational marginal

pricing market, however, more than anarginal unit existsvhen transmission cotraints are

present. For example, during high Ieatthe interface between Connecticut and the rest of the New
England power system could become constrainedgeneration in Connecticutould need to be
dispatched upo meet loadin this case, thereauld be two marginal units, one on each side of the
constrained interface.

Figure3-22 shows the percentage of total pricing intervals during wheeth input fuel was marginal
during 20®. Figure3-22 includes only the unconstrainpdriods.When combining both
unconstraine@éndconstrained periodshe marginal fuel typduringmore thar60% of the pricing
intervals is natural gas. The next most frequent fuels on the margin are coal and-ptorgussl
generatiorand demand"
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Figure 3-22: Marginal fuel-mix percentages of unconstrained pricing intervals, 2009.

Note: The figure includes each marginal unit; when the system has more than one marginal unit at the same
time, the marginal minutes are distributed equally across the marginal unitsé6 f uel types.

3.3.6.7 Displacement of Coal-Fired Generation by Natural-Gas-Fired Generation

The Market Monitoring unievaluated the relationship betwegasfired and coafired generation in
2009 Specifically, the IMM analyzed whether, given the low gas prices in 2@8%ired generators

119The demand side of a pumpstbrage facility is modeled agl&spatchable assetlated demandDARD). DARD is
able to submit bids and may be dispatched according to those bids by timeestheduling pricingrad dispatch software.
If the DARD is marginal, it may set price.
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displaced some codéited generationn the region during some dispatch intervalser the longer
term, the displacement of cefiled generation by naturahg is of interest nationally because it can
reduce carbon emissions.

Coal units generally ateaseloadyeneration in New England. Coal accounts for approximately

2800MW of New Engl andods tot al capacity amd 11% of
gas accounts for almost 12,000 MW of New Engl anc
production. In unconstrained areas, efld@d generation was marginal approximately 14% of the

time, while gadired generation was marginal approximately 60% efttme.

To evaluate whether gas could have displaced coal generation any time during the year, for each day

in 2009 the IMM estimated the operating cost of the most expensiveficealunit in the region and
compared it to the estimated cost of thest@xpensive gafired unit'* Figure3-23 shows that

during some days in August, September, Octaoed November, gas indices approached or were
lowerthan coal. On these days, cheaper gas generation may have displaced some more expensive coal
generation. These results show overall that even the most expensive coal resource remains economic
relative to the least expensive gas unit.
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Figure 3-23: The cost of the least expensive gas plant compared with the cost of
the most expensive coal plant in New England, 2009, $/MWh.

3.3.7 Real-Time Reserves and Reserve Payments

Table3-8 shows, by reserve zone, the average-ffiveuteinterval realtime reserve clearing prices
during intervals with nonzero prices and the percentagersferepriced intervals for eah reserve

120This analysis does not take into consideration overall capacity and the availability of coal and gas units during this
timeframe, system dispatch, and generator minimum run time, noitdmesunt for costs other than fuel.
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product and zone combination. The percentage of noqzered intervalss an indicator of the
frequency of binding reserve constraints. The NEMA/Boston reserve constraint bound more
frequently than the constraints in CT or Rest of System hibtlawer average prices.

Table 3-8
Real-Time Reserve Clearing Prices for Nonzero Price Intervals, 2009
TMSR® TMNSR® TMOR®
. % . % . %
Reserve Zone Price Nonzero Price Nonzero Price Nonzero
($/MWh) ($/MWh) ($/Mwh)

Intervals Intervals Intervals
CT 29.32 2.46% 58.90 0.81% 62.60 0.14%
SWCT 29.32 2.46% 58.90 0.81% 62.60 0.14%
NEMA/Boston 29.05 2.60% 53.37 0.96% 42.39 0.29%
Rest of System 29.31 2.45% 59.07 0.81% 64.75 0.13%

(a) TMSR refers to 10-minute spinning reserve. TMNSR refers to 10-minute nonspinning reserve. TMOR
refers to 30-minute operating reserves. See to Section 2.3.

Total realtime reserve payments in 2009 were $7.9 million, a decrease froBiilléon in 2008.
Table3-9 shows reatime reserve payments by product. Rigmle payments for Hninute spinning
reserve fell by 56%@and 168minutenonspinning reserve costs fbif 52% from 2008 to 2009
Payments forll 30-minute operatingeserve products fell by 10%he large increase in 2008
payments was due to overnight shortages of reserves

Table 3-9
Real-Time Reserve Payments, 2007 to 2009, $/MWh
. . . NEMA/
Systemwide | Systemwide | Systemwide SWCT CT
Year Boston Total
TMSR TMNSR TMOR TMOR TMOR

TMOR
12007 | 3,053,694 2,158,986 | 140,847 | 851559 | 220,503 143,033 | 6,568,714
12008 | 9,802,141 6,430,973 | 88,481 | 324,020 | 77,914 75553 | 16,799,082
12009 | 4295033 3,051,191 | 105,469 | 172,899 | 89,602 138,834 | 7,853,028

Figure3-24 showsreakttime reservereditsby month for 2009. A2009 progressed, the frequency
and magnitude of redime reserve prices increased. This changedhtime reserve price outcomes
is adirect consequence of changes in the system topolMggh have allowed operators to reduce
commitments of local secorabntingencyprotection resources atigereby reduethe degree to
which thesystem relies on the available dispatchable range-themesources to meet reserve
requirements. With ofine generating resources available to providetiea reserves, redime
reserve constraints bind infrequentyd when the constraints do bind, the prices tend to be low
because the opportunity codtam-line resourceto providereserves tersto besmall. The IMM
made severabsenations particularlyfor the latter half of 2009
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e Resources previously committed for local secondtingency protection are no longer on
line.

e The next availableesource often is an efihe peaking unit
e Constraints bind more frequently (TMSRparticular)

¢ Prices are higheon average, when the reserve constraints do bind

All other things equal, the consequeliea more efficient dispatch and improvebrtrun price
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Figure 3-24: Total real-time reserve credit, 2009.

Table3-10shows the increase in theefluency of binding reserve constraints and the increase in the
average price during intervals with positive reserve prices after the Tremont East improvements went
in service in Lower SEMA, eliminating the need to commit a Canal unit.

Table 3-10
2009 Systemwide TMSR Price Statistics
Jani Jun Juli Dec Change % Change

Number of intervals with 1013 1560 547 5%
positive TMSR prices ' ' ’
Percentage of intervals with

. 1.95% 2.95% 1.0% 51%
nonzero prices
Average TMSR price for
. g . P . $18.37 $36.41 $18.04 98%
intervals with nonzero prices
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3.3.8 Net Interchange with Neighboring Regions

During 20®, New England waa net importer of powemwith net imports from Canada excésginet
exports to New YorkNet interchange with neighborifalancing authority areastaled9,331 GWh
for 2009 or about 7.4% of total loaigure3-25 showsimports and exports by inface Average
metered flow by hour for all external interfaée$ncludedin theappendix, SectioB.1
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Figure 3-25: Imports and exports by interface, 2009.

Note: NNC stands for the Norwalk Harlgblorthport, NY, cableeplacement project (formerly known as the 1385
cable). NYAC stands for the New York Alternati€grrent Interface. CSC stands for the G&®gsnd Cable.

3.3.9 Minimum Generation Emergencies

The declaratin of a Minimum Generation Emergency resets the economic minimums of resources
down to their emergency minimums (if available) to gain additional dispatchable range and
administratively sets LMPs to zero.

Figure3-26 shows the number of hours per month with Minimum Generation Emergency conditions
for 2007 through 2009. The number of hours Witimimum GeneratiorEmergency conditions has

seen a largencrease, from a total efighthours spread over three months in 206732 hours over

six months in 2007; to 31 hours over six months in 2008; and, finally, to 82 hours over nine months
during 2009. Load has decreased during Minimum Generation Emergeneietime. Hourlyoad

during the minimurrgeneration conditions averaged4® MW in 2007,11,600MW in 2008 and
10,750MW in 2009.
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Figure 3-26: Hours per month with Minimum Generation Emergencies, 2007 to 2009.

Contrary to expectations, while the number of dispatch intervals with prices set to zero (or near zero)
has increased, the amount of seiheduled and inflexible or nondispatchable megakaits

scheduled day ahead and in real time hagased, as discussed above. The existing market rules

may not provide appropriate incentite® maximize resource flexibility and make prgased offers

into the market under all conditionEhe IMM recommends that the ISO reevaluate the rules to
ensureltat all resources have incentives under all conditions to submit economic offers iDeythe
Ahead andRealTime EnergyMarkets. Changes to consider include allowing negative aifdiisls

day ahead an real timeand allowing reatime offerandbid malifications.

Figure3-27 shows the megawalttours of generation on line during minimum generation emergencies
by fuel type. While the hours of miniim generation have increased, the megalaits for coal

and oil units saw substantial decreases. Gas and nuclear generation has remained flat, and hydro
generation has increased.
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Figure 3-27: Generation on-line during Minimum Generation Emergencies, 2007
to 2009, MWh.

Additional information on Minimum Generation Emergencies is incllidetkection8.5.

3.3.10 Generating Unit Availability

Table3-11reports theannual Weighted Equivalent Availability Factgi®WEAFs) of New England
generating units fa2000to 20M®.** As shown the availability of generatordias been increasirig
generafrom a low of 81% in2000to a high of 90% in 2007, dropping t&€% in 20@ andthen
increasing to 87% in 2009.

121 The termweightedmeans that averaging is proportional to unit size, so that a 100 MW unit counts 10 times more than a
10 MW unit.Equivalentmeans that both deratings (partial outages) andifutloutages are coted proportionally to the
available megawatts.
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Table 3-11
New England System Weighted Equivalent Availability Factors, %

2000® | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
System Average 81 89 88 88 88 89 89 90 86 87
Fossil Steam 78 84 85 87 86 86 88 87 85 89
Coal n/a 88 84 84 83 88 84 87 81 82
Coal/oil n/a 86 74 84 88 88 85 79 90 84
Oil n/a 84 86 84 84 84 89 84 80 91
Oil/lgas n/a 80 84 91 87 84 91 89 89 92
Wood/refuse n/a 95 94 94 93 93 93 92 92 89
Nuclear 89 91 91 91 94 89 93 92 90 89
Jet engine 88 92 94 94 97 95 96 97 95 97
Combustion turbine 83 89 93 93 97 95 95 94 90 94
Combined cycle 80 84 90 85 86 86 84 86 83 81
Pre-1999 combined
cycle 89 94 92 91 92 92 92 92 92 88
New installed 19991 | o/ 76 | 90 | 84 | 84 | 8 | 81 | 8 | 80 | 79
2008) combined cycle
Hydro 81 95 96 95 94 94 96 96 97 96
Pumped storage 86 93 87 92 90 92 91 98 93 96
Diesel 88 98 98 98 95 98 99 97 98 96
(a) Beginningin2000, t he | SO began sepaamdi aat ¢ dhec Jitf doggdsnile head i vet ed. I'n th

stands for fAnot calcul ated. o

3.4 Congestion Revenue and Financial Transmission Rights

This section provides information on the value of congestion revenue and the results of the Financial
Transmission Rights (FTR) meets.FTRs are a speculative instrument for some participants, a strict
hedging tool for others, and a mixture of both for others.

3.4.1 Congestion and Congestion Revenue

Figure3-28 shows total congestion revenue by month from 2007 through 2009. Total congestion
revenuedecreased almost 80% from 2008009, dropping from$121 millionto $25 million This
decrease in congestion revenue is consistent wit
infrastructure, lower load levels, and lower input fuel prices. The combined effect of lower load and
transmission improvements means the number afsheith binding transmission constraints and the

cost of redispatch to manage those constraints should decrease. The data bear this out; during 2008,

65% of hours were congested compared with 39% in %309.

122 A congested hour is defined as any hour when the Hub had a nonzero congestion component, indicating a binding
constraint is somewhere on the system.

2009 Annual Markets Report 87 ISO New England Inc



ra
o

o]
2
& 20
E
=$15 -
=R _
e . B BEBEEEE  BERE
%E'“:l
S5 n
S R RN RIS EBEEEREN
E o _— -
E 01 =
= I I I
-5
-10
= =] |= Wl (=] | = ol |1 = (]
2007 2008 2009
| Day Ahead m Real Time |

Figure 3-28: Day-ahead and real-time congestion revenue by month, 2007 to 2009.

Transmission improvements and lower loads also result in lower congestion revenue because demand
intersects relatively flat portions of the supply curve more often, redtloéngdditional cost to the
system of redispatching resources to maintain transmission flow limits.

3.4.2 Financial Transmission Rights and Auction Revenue Rights

The ISO conducts the annual and monthigtionsfor FTRs.Revenues collected from the auctions
are distributed back to market participants according to the I1SO tarifflanket Rule 1

3.4.2.1 FTR Auction Results

The annual auction for FTRs covering the 208lenda year was held in December 20&&d offered
50% of t he sy sdamhilif/$TRauchonsdsmweseshéldfar each month in 2009. In
each of the monthly auctiorthie remaining balanag the transmission capability, accounting for
expected outages within that monthiriade availablé® The number of participants biddjrin each
auction ranged from 3Barticipants in thé&ebruary and December montlalyctiors to 40

participants in thé\ugust200 auction similar to the range of FTR participation in previous years. In
2009, revenuérom the 12 monthly auctions and the singigualauctiontotaled$71 million; a 40%
drop from 2008

Figure3-29 shows the annual and average monthggawatt/olume that cleared the FTR auctions

for 2007 through 2009. The volumeafualmegawattslropped from 2008vhile theaverage

volume in the monthly auctions increased slightly compaigidprevious yeard-igure 3-30 shows

the average annual FTR price converted into a monthly value and the average monthly auction prices

12 puring each of the monthly FTR auctions, the remaiciggcity of the transmission system is sold, except for 5% to
account for unplanned outages.
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for 2007 through 2009. As the monthly average quantity of megawatts transacteckohérems
2008, the average price dropped from $144/MW to $42/MW.
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Figure 3-29: Annual and average monthly auction volumes, 2007 to 2009.
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Figure 3-30: Annual prices converted to monthly equivalent price and average
monthly auction prices, 2007 to 2009.
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Even with this large decrease in average monthly FTR auction prices, the market prices for FTRs
exceeded the actual level of congestion in theatea market.Table3-12 shows the dagahead

congestion revenue as a percentage of auction revenue for 2007 through 2009. For 2007 and 2008, the
FTR prices reasonably @sate future dayahead congestion, while in 2009 the FTR prices exceeded
realized dayahead congestion by 266%. The pricagipipantspaid in the FTR auctions were not

consistent with the lower levels of congestion experienced throughout 2009. Thizndngeusual

difference between daghead congestion revenue and auction revenue suggests that the market was
dominated by loaderving participants using FTRs as a hedge (those whose FTR bids are a function

of both expected congestion revenues and ARRilalitsions) and that the financial FTR participants
generally did a poor job of estimating congestion for 2009.

Table 3-12
Comparison of Day-Ahead Congestion
Revenue to Auction Revenue, 2007 through 2009

Day-Ahead Total Auction Auction Revenue as
Congestion Revenue Revenue % of Day-Ahead
(Millions $) (Millions $) Congestion Revenue
2007 130.1 122.8 94%
2008 125.4 116.7 93%
2009 26.7 71.1 266%

3.4.2.2 FTR Auction Revenue Distribution

The FTR settlements distribute actual congestion revenue from thAH2ay and Realime

Energy Markets to FTR holders as determined in the FTR market auctions. The ISO tariff dictates
thatrevenue from the auctions is distributechtdders of QualifiedJpgrade Awards and Auction
Revenue Rights holders. As showrTimble 3-13, themajority of the auction revenue is distributed to
Auction Revenue Rightsolders.

Table 3-13
Total Auction Revenue Distribution, 2007 through 2009, $
2007 2008 2009
QUA dollars 3,343,390 7,997,938 2,940,675
Excepted transaction dollars® 267,209 137,592 532
NEMA contract dollars 465,603 207,897 154,826
Load-share dollars 118,735,550 | 108,387,117 67,957,265
Total auction revenue 122,811,752 | 116,730,543 71,053,298

(a) Excepted transactions are certain power transfers and other uses of the pool transmission
facilities effected under transmission agreements in effect on November 1, 1996, as
specified in the ISO6 ©pen Access Transmission Tariff, Section 11.40, and for the time
periods described therein. These transactions are included in the OATT, Attachments G,
G-1 and G-3; http://www.iso-ne.com/regulatory/tariff/index.html.
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In 2009, almost 96% of the total auction revenue was distributed tshzad ARR holdergtigure
3-31 shows the percentage of the total ARR distributions by load mo2©09 most ARRs were
distributed to participants in the Connecticut and SEMA load zones.
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Figure 3-31: Load-share ARR distribution by load zone, 2009.

3.4.2.3 FTR Profitability and Hedging Performance

Figure3-32, like Table3-13, suggests participants failed to predict-dénead congestion patterns
accuratelyFigure3-32 compares two concepts at a participant level: (1) the FTR net revenues, and

(2) a Anet hedged of F TVMRstpanid@antd BRRmoneyin&TRa.éns c ombi r
total, participants in the FTR market received, including the-gedrdistributions of the Congestion

Revenue Balancing Fund, approximately $46 million less than they paid in the authiens

participants using the FTR markaet a hedge (as well as other participants receiving auction

revenues) benefited from the miscalculation of future congestion through a relatively high total

auction revenue distribution. The total net position of participants that both received aucioresev

and participated in the FTR market is almost $8 million. The remaining auction revenue was

distributed to ARR and QUA holders that did not participate in the FTR market.
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Figure 3-32: Overlay of FTR participant profitability and total hedge after
including ARR revenue, 2008.

The Congestion Revenue Balancing Fund is made up of the monthly surpluses and shortfalls that are
accrued during the year and paid out at yeat™** In 2009, theyearendbalance of the Congestion
Revenue Balancing Fund was $1,370,878, while the sum of monthly shortfall$2622,785.16.

The surplus was allocated to participants with shortages on a pro rata share, resulting in eventual
payment of 80% of the pibiwe target allocations owed to holders of FTRs.

3.4.3 Congestion and Financial Transmission Rights Conclusions

Both congested hours and total congestion revenue were down from previous years. This is consistent
with recent transmission improvements and loweudllevels for the year.

As a financial instrument, the lardéferencebetween expected congestion (auction revenues) and

actual congestion suggesthat market participants did natcurately valu€&TRs. As a group,

participants in the FTR market reeed approximately $46 million less than they paid in the auctions

and participants that both received auction revenues and participated in the FTR market gained almost
$8million, on average.

3.5 Demand Resources

The I1SO has two sets of demaresource progms. The first set consists of programs triggered by
reliability events and hourly prideased programs. The secasd capacitybased program called

other demand resourcé®DRs). This section includes participation and performance data on both
sets of programs, as well as analysis and recommendations to improve the benefits these programs
provideto the markets.

124Table8-10in Section8.1.4shows the components of the Congestion Revenue Balancing Fund for each méo® of 2
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3.5.1 Demand-Resource Program Participation

The number of megawatts of dend resources patrticipating in ISO markatseased modestly in
2009. Total enrollments were 2,546 MW in December 2008 &88RJW in December 2009The
increase came from the -Binute and TweHour DemaneResponse Programs and other demand
resources. Eoliments in the Realime PriceResponse Program decreased slightly, while profiled
demandresponse enrollments did not changigure3-33 shows derandresponseand ODRprogram
enrollments byyuarterfor 2005 through 208
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Figure 3-33: Quarterly demand-resource enrollments, 2005 to 2009.
Note: Refer to Section 2.7 for a description of these programs.

Enroliment in the demangksource programs has increased since the introduction of capacity market
transiton payments in December 2088Demand resources, except for resources in the-price
response programs, qualify as capacity and arékdifpr transition payments.

Table3-14 shows astateby-statebreakdowrof demaneresponse assets and megawatts of
participation during Decemb@009 Connecticut has the most megawatts enrolled, followed by
Massachusetts and Maine. Demand resources in Maine include several larg@lmiissomers.

%5 e e t h2006lASnEDMarkets Repavailable at http://www.iso
ne.com/markets/mkt_anlys_rpts/annl_mkt_rpts/index.html.
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Table 3-14
Demand-Response Assets by State, December 2009

. Real-Time | Real-Time :
Real-Time . Profiled
. 30-Min Two-Hour
Price Demand
State # of Assets | Total MW | % of Total Demand Demand
Response Response
(MW) Response | Response (MW)
(MW) (MW)
CT 1,464 764.1 33% 3.0 740.8 20.4 0.0
VT 156 100.9 4% 1.8 82.7 10.5 5.9
MA 1,437 648.7 28% 48.4 533.8 66.6 0.0
RI 278 134.6 6% 14.3 108.2 12.1 0.0
NH 207 106.9 5% 4.5 97.0 5.4 0.0
ME | 133 | 5336 | 23% | 00 400.8 1218 11.0
Total | 3675 | 2289 | 100% | 720 1,963.3 236.8 16.9

Table3-15 shows the changes from 2008 to 2009 in the number of assets and number of megawatts

enrolled in demandesponse programs, along with the percentage change in the number of
megawatts. The total number of megawatts enrolled in programs in New Hampstiiredjedhile
the other states saw increases in enrolled megawatts.

Table 3-15
Demand-Response Program Enrollment Changes, by State,
December 2008 to December 2009

Change 2008 to 2009

Real-Time Real-Time
Real-Time . Profiled
. 30-Min Two-Hour State MW
Total Price Demand
State Assets Demand Demand Change
MW Response Response
Response Response %
(MW) (MW)
(MW) (MW)

CT T34 19.4 T 4. 3.4 20.4 0.0 2.6%
VT 46 13.0 T 1. 16.5 T 2. 0.0 14.8%
MA 329 155.8 T6. | 138.9 23.8 0.0 31.6%
RI 51 39.9 T 2. 36.5 5.5 0.0 42.1%
NH 59 T12 0.0 T15 2.3 0.0 T10
ME 44 445 0.0 54.8 110 0.0 9.1%
Total 495 259.7 114 235.0 39.3 0.0 12.8%
Systemwide
% change 16% 13% T 16 % 14% 20% 0%
from 2008
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3.5.2 Demand-Response Interruptions

The ISO demandesource programs involve a combination of reductions in load from the bulk grid
with different triggers and obligations categorized into dermrasgonse progranadii ot h e r
demand r @efeotwuSectie’s7d. The demandesponse programs produce interruptions
when the ISO initiates an event for the particular program, while interruptions frors @R
measured during prespecified periods. This section describes the mdyawatiterruptions and
paymentsnade during 2009

3.5.2.1 Summary of Interruptions

Load interruptions occur when an |Sfltiated event is activated or when a participant in the-Day
Ahead LoaeResponse Program, whose ddyead loadnterruption offer was accepted, meets or
exceeds its obligation to interrupt load in real time. As desciib8eéction2.7.2 aRealTime Price-
Responsdrogram event is activated when a forecastedtie price exceeds $100/MWA
reliability event is activatedihen OP 4 Actior8, 9, or 12s called at the zonal or systemwide level.

The RealTime PriceResponse Program was activated a tota@Bafaysin 2009, down from 207
days in 2008. ThBALRP produced interruptionsn 126days in 200, up from 103days in 208.
Table3-16lists the number of days with an interruption by program.tggetal of 45803MWh of
load were interrupted during the year from all demeegponse programBigure3-34 shows
interruptions by loagleduction type. SeSection2.7.2for a description of the features goayment
structures of th®ay-AheadLoadResponse anReal Time Price Responséxograms.

Table 3-16
Number of Interruption Days in 2009

Number of

Demand-Response Program Days with
Interruptions

Real-Time 30-Minute Program with emergency generation 4
Real-Time 30-Minute Program without emergency generation 2
Real-Time Two-Hour Program 1
Real-Time Profiled Program 1
Real-Time Price-Response Program 78
Day-Ahead Load-Response Program 126
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Figure 3-34: Interruptions by load-reduction programs, 2009, MWh.

Note: The megawatt-hours of real-time reliability programs for August are from program audits. The ISO
must conduct a demand-response program audit for any zone that was not part of an OP 4 event during the
calendar year before August 15. The audit must take place (when required) between August 15 and August
31. Because the reliability programs are triggered specifically by OP 4 actions but no OP 4 events took place
during 2009, all enrolled resources needed to be audited before the end of August (see Section 3.5.4).

Table3-17 details the payments made to demaggpbonse programs in 2009. Payments for all
demaneresource prograntstaled $11.5million in 2009. The mgority of this total was paid to
reliability programs asapacity marketransition paymentd.ransition payments rose from
$776 million in 2008 to $106.8 million in 2009. Increased program enroliments and a higher
transition payment rate caused tmange.

Table 3-17
Demand-Response Payments, 2009, $
Demand-Response Program Payment ($)®
‘ Total payments made to Day-Ahead Load-Response Program 2,567,378
‘ Total payments for Real-Time Price-Response Program 597,455
‘ Total payments to reliability programs for real-time events/audits 1,614,149
‘ Total capacity market transition payments made to reliability programs 106,775,377
| Grand Total 111,554,359

(a) These values do not include transition payments made to ODR resources.

Payments to resources in the Bilyead LoaeResponse and Re@lme PriceResponse programs
were lower in 2009 than in 2008. Participants in the DALRP were paid $2.5 million in 2009, down
from $6.7 million in 2008. More thamalf of the 2008 payments made to resources patrticipating in
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the DALRP were made in January and February 2008. In February 2008, the ISO made changes to
the DALRP design to address problems with strategic bidding. The combination of these rule changes
andlower 2009 LMPs caused the decrease in payments.

Payments in the reéime program declined from $5.1 million in 2008 to $597,455 in 2009. Lower
2009 LMPs, which caused less frequent activation and lower payments when activation did occur,
were responsipe for this decrease.

The three realime reliability programs (3®inute and TweHour DemaneResponse and Profiled
Response) were activated during an audit in August 2009. They were not activated in real time during
any nonaudit periods in 2009. Paymetotshese resources for their performance during the audit

totaled $1.6 million. In 2008, resources in these programs were paid $1.4 million.

3.5.2.2 Other Demand Resources

Other demand resourcese specific resources or programs createtth®yCM Settlement

Agreement consisting of energjficiency programs, load management programsl distributed
generatiort?® ODRs are compensated through the capacity market; the resources are not eligible for
payment in the DayAhead or Realime Energy Markets. ODRs receiv8d81.6 million in capacity
market transition payments in 2009.

Figure3-35 summarizesheload reductions provided by ODRs throughout 2@G9Figure3-35

shows most monthly ODR reductions come fromeegy-efficiency projects with smaller amounts
from distributed generation and load management. ODRs have lower winter ratings than summer
ratings, which accounts for the lower performances from January through March and again in
December. Unlike other resources, capacity for ODRs is measured by monthly energy reductions

126 For background information, s&xplanatory Statement in Support of Settlement Agreement of the Settling Parties and
Requst for Expedited Consideration and Settlement Agreement Resolving Al| BE&ES Docket Nos. ER@363-000,
-030,-055 (filed March 6, 2006; as amended March 7, 2006).
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Figure 3-35: Estimated monthly energy reductions from ODRs, by resource type,
20009.

3.5.3 Analysis of Price-Response Programs

The two priceresponse programs (the R&aine PriceResponse Prograand the DayAhead Loaé

Response Program) were originally scheduled to expire on JungQL,20@wever, both programs

have been extended for two additional years, to June 1, 2012, while the ISO and its stakeholders
determine how tintegrate pricaesponsive demand (PRD) irttie energymarkets'*’ The filing
extensionncluded provisions to makeneeded change to the DALRP eligibility criteria in addition

to revising the progrand&xpiration dates. No changes were made to the payment rates, minimum

offer prices, activation criteria, ceatl | ocat i on met hghtdand abligatigner t i ci pant

3.5.3.1 Day-Ahead Load-Response Program Interruptions

Participants who offer load response into theBagad Energy Market must offer at or above a
minimum price. The price is calculated as a heat rate of 11.37 MMBtu/MWh multiplied by a monthly
fuel index*? Figure3-36 compares the monthly deghead loagesponse minimum offer price with

the average daghead LMP at the Hub for nonholiday weekdays betweena/m0and 6:00 p.m. On
average, dayphead LMPs were lower than the DALRP minimum offer price.

127 For more information, se&0 New England Inc. and New England Power Pool, TReffisions Regarding Extension of
the RealTime Price Response Program and Bstyead Load Response Program; Docket No. ER09000, FERC

Docket No. ER0QL737-000 September 23, 200MNitp://www.isane.com/regulatory/ferc/filings/2009/sep/er09 -000_9
23-09_price_load_response_ext.pdf.

128 The 11.37 MMBtu/MWh heat rate is specified in the tariff.
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Figure 3-36: Monthly day-ahead load-response minimum offer price compared
with the average monthly day-ahead LMP, 2009, $/MWh.

3.5.3.2 Real-Time Price-Response Program Interruptions

The RealTime PriceResponse Program is activated on weekdays when any zonal price during hour
ending (HE) 8:00 a.m. to HE 6:00 p.m. is forecast to be $100/MWh or Hfgi@recasts include the
Day-Ahead Energy Market prices and LMPs calculated during the ongoing Reserve Adequacy
Analysis process. When the program is activated;tieal price response resources reduce load
during HE 2:00 p.m. to HE 5:00 p.m. in the winter and HE 12:00 p.m. Jriod#E 5:00 p.m. in the
summer.

Table3-18 shows Hub LMPs on days when the R&athe PriceResponse Program was activated. It
compares average reaihe LMPs for the hours of the program activation with the average of the
highest daif dayahead and RAA LMPs during HE 8:00 a.m. to HE 6:00 p.m. (the trigger hours) on
days when the program was activated.

129 Hour endingdenotes the preceding hourly time period. For example, 12:01 a.m. to 1:00 a.m. is hour ending 1. Hour
ending 6:00 p.m. is the time period from 5:Qfnpto 6:00 p.m.
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Table 3-18
Average Hub LMPs for
Real-Time Price-Response Program Hours, 2009, $/MWh

Vel Real-Time LMPs | Day-Ahead LMPs RAA LMPs

Activated Hours Trigger Hours Trigger Hours
Jan 71.69 104.19 601.79
Feb 47.81 64.46 483.65
Mar 62.03 77.72 426.85
Apr 39.32 44.61 748.13
May 50.40 45.12 536.12
Jun 46.65 43.26 298.08
Jul 69.50 46.96 129.38
Aug 81.41 60.76 8,525.02
Sep 41.51 42.73 846.79
Oct 64.07 55.46 529.67
Nov 27.69 48.62 1,122.47
Dec 63.53 89.28 520.74

In most hours in 2009 when the R@aine PriceResponse Program was activated, it was triggered

by high LMPs calculated ithe RAA process. Prices in the DApead Energy Market and Real
Time Energy Market were much lower than the LMPs from the RAA process. The Hualhelag
LMP was $100/MWh or more on only 12 of the 78 days when the program was activated.

The LMPs producedybthe RAA procesare not an accurate predictor of réale LMPs. The IMM

recommends removing RAA LMPs from tRealTime PriceResponse Program trigger. The trigger

could be based solely on the eatyead LMP, or it could be changed to an indexed trigdee. The

filing to extend the priceesponse programs stated that no changes would be made to the programs
during the extension period, but the IMM considers the inclusion of the RAA LMPs in the trigger to

be a severe enough inefficiency to warrant ésfem to the existing rules.

3.5.4 Real-Time Demand-Response and Profiled-Response Program Audit Performance,

August 2009

On Augustl7i 18 and 2425,2009 i n

accor dan c eaesponse frograrreles)tf®00 s

ISO conducted an audit of the resoungasicipating in the Realime DemaneResponse and
ProfiledResponse Programs on these d&yall thereaktime reliability programresources were

130ThelSO New England Load Response Program Maf@atober 12007) requires the ISO to conduct a demand

response program audit for any zone that was not part of an OP 4 event during the calendar year before August 15. The rule
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activatedon these dayfor audit purposesis provided in the program rules, the audit was
unannounced and was conducted as a real program event. The activations of the programs during the
audit were staggered across four days.

The audit included 2,992 assets with a total maximum interruptipkecits of 2,019.8 MW and

adjusted capacity of 1,700 MW Interrupted megawatts totaled 1,685 MW; 83% of maximum
interruptible capacity and 99% of adjusted capatit¥hese totals include megawatts from assets

that exceeded their adjusted capaaitigich inaggregate may offset some underperformance by other
assetsRelative to the audit requirements of the programs, these resources performed well on average.
However, since the audit requirements for the FCM are different than the program requirements,
theseperformance data may or may not be indicative of expected performance of the same assets
underthe FCM.

Figure3-37 compareghe total megawatts imeipted during the audit with the maximum
interruptible capacity and adjusted capacity for the resources enrolled in each program.
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Figure 3-37: Audit results by program, 2009.

3.5.5 Conclusions about Demand Resources

Enroliments in demantesource programs increased in 2009, drivethby88Minute and TweHour
DemandResponse Programs and other demand resoleasand resources provided a total of

requires e audits (when necessary) to occur between August 15 and Aug&seBitp://www.isc
ne.com/rules_proceds/isone_mnls/index.htiLRP LoadResponse Program.

131 Maximum interruptibleeapacityis the contracted number of megawatts or registered amount for a regaljosted
capacityreflects interruptions from previous events and may be lower than the maximum interruptible capacity if a resource
underperformed.

132 |nterrupted megawadtis the maximum interruption achieved by a resource in amjnEite recording interval duringy
loadresponse event or audit.
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507 GWh of load reduction in 2009, with the majority (462 GWaining from other demand
resources, such as enegjyiciency projects.

Payments to demarr@sponse resources were $111.5 million, including $106.5 million in capacity
market transition payments. ODRs received $31.6 million in transition payments.

3.6 Oversight

This subsection summari zes the I nternal Mar ket
activities in 2009.

3.6.1 Market Mitigation Activities

UnderMarket Rule 1the IMM monitors the market impact of specific bidding behavier, pffers
and bids) and, in specifically defined circumstances, mitigates behavior that interferes with the
competitiveness and efficiency of the energy markets and daily reliability payments.

3.6.1.1 Mitigation under Market Rule 1, Appendix A, Section 5: Economic Withholding and
Uneconomic Production

Economic withholdingccurs when a supplier offers output to the market at a price above its full
incremental costs. If the offer also is above the market price, the output is not sold. For example,
during periods of igh demand and high electric energy prices, all generation capacity with full
incremental energy costs that do not exceed the energy price should be producing energy or supplying
operating reserves through redispatch. Failing to do so would be an instacoaomic

withholding.

A two-part conducimpact test for triggering mitigation is used in New England. First, supplier

conduct is tested to determine whether the supplier may have attempted withholding. If it fails this
conduct test, a test for markatpact is applied. If a supplier fails this test by increasing market prices

by more than a defined threshold, mitigation is imposed. The mitigation imposed for economic
withholding is to replace the supmdentthe 6s of f er
supplier 6s f ulTheseicniteria aeeragpliet! @ath day toslt participants in constrained
areas. A less restrictive set of thresholds is applied each dggteanwide pivotal suppliers.

Mitigation was applied four times durirgp09. All the mitigation events were for economic
withholding for NCPC. No mitigation was imposed for economic withholding in theAbead or
RealTime Energy Markets, and the systemwide thresholds did not trigger mitigation of electric
energy supplierdat were pivotal in 2009. In addition to taking these specific actions, the Internal
Market Monitoring Unit had nearly daily discussions with individual participants concerning specific
market behavior.

3.6.1.2 Resource Audits

Market Rule 1Appendix A, Section 2.2, authorizethe IMM to verify forced (i.e., unplanned)
outagesThelMM uses all available data to determine whether a plant inspection is warranted. If an
inspection is appropriate, thelM contacts both the plant management and the lead participant
representing the resourteecoordinate access to the plant and a visual inspection of the reported
cause of the forced outage. If the results of a plant inspection suggest that the resource owner has
physically withheld the resource, the ISO obtains gmate additional information. If the completed
review shows that physical withholding has taken place, the ISQefenthat participantas

outlined in AppendipA of Market Rule 1
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During 20®, the IMM requested detailed plant information and opefags for a number of cases.
In each case, the IMM monitored for potential physical withholding of a resource and determined that
a plant inspection was not warranted.

3.6.1.3 Cap on FTR Revenues

Market Rule 1Appendix A, Section 8,4uthorizes the IMM to cap threvenues of FTR holders that

use virtual transactions to create congestion that increases the value of the FTR path. When this
occurs under the defined thresholds of Section ¢
amount that the participantiginally paid for the FTR path. In 2009, the IMM capped a total of

$14,777 in revenues on over 21 FTR paths.

3.6.2 Market Investigation Activities

TheEnergy Policy Act of 200§rants FERC broad authority to regulate manipulative or fraudulent
behavior in the energy markets. FERC implemented its new authority by amending its existing
regulations to prohibit any entity from directly or indirectly engaging in the following behisvio
connection with the purchase or sale of electric energy or transmission services subject to its
jurisdiction:

e Using or employing any device, scheme, or artifice to defraud

¢ Making any untrue or misleading statement
e Engaging in any fraudulent or dsative act, practice, or course of business

Under EPAct and Section 14 of Appendix Athié IMM finds a potential violation of EPAct or the
marketbehavior rules, it isequiredto make a referral to FER®@Vhile the Internal Market

Monitoring Unit does at have to prove that a market violation has occurred, it is obligated to provide
sufficient credible information to warrant further investigation by FERC.

In 2009, the IMM made two nonpublic referrals to FERC, bringing the total amount of opened IMM
referrals before FERC to five. No referrals were closed in 2009. The IMM and the ISO also
responded to various requests from FERC for additional information in connection with the alleged
market violations that were referred, as well as other FERC actiaiigbgvestigations.
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Section 4

Forward Capacity Market

This section summarizes the 2009 activities related to the Forward Capacity Market, including the

FCM transition period payments, the results of the first three Forward Capacity Auctions, argl the fir

Annual Reconfiguration Auctiol’ It also contains an assessment of certain features of FCM that

have become more important because of the current capacity sttfagerto Sectior2.2 of this

document for an explanation of the structure of the FCM, the auction process, and IMM ovérsight.

4.1 FCM Transition Period

As defined in the FCM Settlement Agreemdf@M transition payments replaced the Installed
CapacityMarket in December 2006 and will continue until the 20004 capacitgommitment
period when th&CM payments based on the auction results willlndgCM transition payment
rates were $3.75/k¥khonthfrom June 2008 through May 2009 and then increaséd. /KW
month in June 2009, as laid out by #@M settlementDuring 2009 FCM transition payments to
qualifying capacity resourcéstaled$1.8billion compared with $.5billion in 2008 Table4-1
summarizes the capacity requirements, the total capacity purchased, and the total payments in each

transition period year.

Table 4-1

ICAP/FCM Transition Payment

Average Ann;:l :Csi:alled ICAP Transition Payment
Year | UCAPSupply | i? o ):n(a) Total Payment ($) Rate ($/kw-month)
(MW) quireme
(MW) Jani May Juni Dec
2007 34,985 31,270 1,280,464,983 3.05 3.05
2008 36,331 32,160 1,505,257,134 3.05 3.75
2009 37,236 31,823 1,765,901,336 3.75 4.10

(a) The Installed Capacity Requirement is listed in the Forward Capacity Informational Filing to FERC (http://www.iso-
ne.com/regulatory/ferc/orders/2009/sep/er09-1424-000_9-18-09_fca_informational_filing.pdf).

4.2 Forward Capacity Auction Results

Each of the threECAshapr ocur ed
requirementsTable4-2 shows that the total of existing and new qualified capacity exceeded the

t he

capacity

needed

133 Throughout Section 4, the results for FCA #1 and FCA #2 are fromntémal Market Monitoring Unit Review of the
Forward Capacity Market Auction Results and Design EleméR@&M Report), ISO New EnglareERC filings, Docket

No. ER091282000 (June 5, 2009), available lattp://www.isc
ne.com/markets/mktmonmit/rpts/other/fcm_report_final.pdf

134 FCA #1, for the capacity commitmieperiod of June 1, 2010, through May 31, 2011, was held Febrii&r2a0s.
FCA#2, for the capacity commitment period of June 1, 2011, through May 31, 2012, was held Det&®p20@3.
FCA#3, for the capacity commitment period of June 1, 2012, thregh31, 2013, was held Octobe652009.

135 More detailed information about capacity requirements, the FCM qualification process, and qualified capacity are
order s

contained

i n

the | SO6s

filings to

http://www.iso-ne.com/markets/othrmkts_data/fcm/filings/index.html.
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NICR by 21% in FCA #1, by 32% in FCA #2, and by 34% in FCA'#3oreover, because ea
FCA cleared capacity in excess of that necessary to meet the thECRyor pricewas reached in
each auctionThese resultare consistent with the outcome of a competitive market with excess

supply.

Table 4-2
Results of the First Three Forward Capacity Auctions

FCA #1 FCA #2 FCA #3
Total qualified (MW) 39,165 42,777 42,746
Total cleared (MW)@ 34,077 37,283 36,995
NICR (MW) 32,305 32,528 31,965
Excess cleared (MW)® 1,772 4,755 5,030
Clearing price ($/kW-month) 4.50 3.60 2.95

(a) Excludes real-time emergency generation (RTEG) resources in excess of 600 MW.

Given the constraints dheprice collar theFCAshaveperformed successfully in determining

capacity clearing priceatreflectrobust supply and sufficient competitish Consistentvith the

excess supply outcome, each auction cleared at its specified flod gAce0/kWmonth in

FCA#1, $3.60/kWmonth in FCA#2, and 8.95KW-month in FCA#3. Cleared resources have the
option eitler to prorate their obligation quantities and receive the full payment per megawatt, or to
prorate their payments and retain the obligation for the full quantity of accepted capacity. Prorating
the capacity obligation reduces the amount of capacity th@t8€ures, while prorating the

payments reduces the effective prices paid for the resources. In eithehedestal caacity payment
remains the sanié®

None of theauctiors hadlocal sourcing requirementie 1ISO determined thaach potential import
constrained areldadsufficient existing capacityMaine was modeled as an expoonstrained
capacity zone ithe threeauctions FCA #1 hada 3,855MW maximum capacityimit (MCL),
FCA#2hada3,395MW MCL; and FCA #3 had a 3,257\WMIMCL.

138 The results of FCA #3 are described in the ISO New EnglandFERC filing, Forward Capacity Auction Results

Docket No. ER16186-000 (October 29, 2009http://www.isane.com/regulatory/fe/filings/2009/jul/er09__ -000_07
07-09_info_filing_third_fca.pdf)je x cept f or the @Atot al gualified MW, 0 which i s
Advisory Committee available attp://www.iso
ne.com/committees/comm_wkgrps/prtcpnts_comm/patsfa@09/nov182009/fca3_results.pdf

187 The price collar is a set of upper and lower bounds on the FCA clearing price identified for each MatkpeRule 1
Section 111.13.2.7.3. The Ainadequate supplyod and #Ainsuffi
appropriately were not triggered; 9darket Rule 1Section 111.13.2.7.3 and Section 111.13.2.8.

138f all resources opted to retain their fabligations, the prorated capacity payment would have been $4.254¢h in
FCA #1, and $3.12/kWhonth in FCA #2 in both capacity zones. In FCA #3, the capacity payment in theffRexil zone
would be prorated to $2.54/kWionth and to $2.47/kWhonth inMaine. See th€orward Capacity Auction Results Filing
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4.3 Qualification of Resources

A large amount of capacity with diverse ownergbépticipated in all three auctionBable4-3
summarizes the qualified existing capacity included in each BCrese values do not include
delist bids or any new capacity resources being treated as existing resources in the finst'&uctio

Table 4-3
Qualified Existing Capacity
Participating in the Forward Capacity Auction, MW

Type of Resource FCA #1 FCA #2 FCA #3
Generation 31,447 31,401 32,636
Imports 1,269 1,311 2,164
Demand resources 1,990 2,978 2,845
Total 34,705 35,690 37,645

Table4-4 shows qualified new capacity that participated in the auct@ualified capacity from new
resources increased 59% from the first to the second auction. Between FCA #2 and FCA #3, the
amountof new capacity participating fell by 28%.

Table 4-4
Qualified New Capacity Participating
in the Forward Capacity Auctions, MW

Type of Resource FCA #1 FCA #2 FCA #3
Generation 2,353 3,299 2,830
Imports 658 2,613 1,751
Demand resources 1,449 1,176 519
Total 4,459 7,088 5,100

4.4 Cleared Capacity and Delistings

Each of the firsthreeFCAs concluded wittmorecapacitythan needed to meet the NICRCA#1
cleared34,077MW, exceeding the NICR by,772 MW, FCA #2 cleared37 283MW, a surplus of
4,755 MW over thdNICR of 32,528 FCA #3 ended with an excess supply of 5,030 MW above the
NICR of 31,965 MW"*! Table4-5 shows clared capacity by resource type foe threeauctions.

139 The qualified resource numbers for FCA #3 as reported in the 1SO presentation to the Planning Advisory Committee
available ahttp://www.isane.com/committees/comm_wkgrps/prtcpnts_comm/pac/mtA8/padv182009/fca3_results.pdf

140For FCA #1 only, qualified new capacity projects had the option to participate in the market as existing resources.

141 ECA #3 resultsirefrom Attachment A of th&orward Capacity Auction Results Filing FERC(http://www.iso-
ne.com/regulatory/ferc/filings/2009/jul/er@9 -000_0707-09_info_filing_third_fca.pdf), also contained in the spreadsheet
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Table 4-5
Capacity Cleared in Auctions, MW and Percentage of Total

Type of Resource FCA #1 FCA #2 FCA #3®
Generation 30,865 (90%) 32,207 (86%) 32,228 (87%)

Existing 30,825 31,050 30,558

New 40 1,157 1,670
Imports 934  (3%) 2,298 (6%) 1,900 (5%)

Existing 934 769 1,083

New 0 1,529 817
Demand resources® 2,279 (7%) 2,778 (8%) 2,868 (8%)

Existing 1,419 2,330 2,559

New 860 448 309

Total 34,077 37,283 36,996

(a) FCA #3 results from Attachment A of the Forward Capacity Auction Results Filing to FERC, as
contained in the spreadsheet available at http://www.iso-
ne.com/markets/othrmkts_data/fcm/cal_results/ccpl3/fcal3/fca3_monthly_ob_v2.xls.

(b) The 2,778 MW total for demand resources for FCA #2 reflects the 600 MW RTEG cap. An
additional 159 MW of RTEG above the cap also was procured, making the total demand
resources 2,937 MW. The 2,868 also reflects the 600 MW RTEG cap. An additional 30 MW of
RTEG above the cap also was procured, making the total demand resources 2,898 MW.

4.4.1 Resources Cleared by Location

As noted, nonef thethreeauctions modeled any impesbnstrairdzonesbecause preauction
screenshowed that no potential impezbnstrained zones needed additional capacity to meet
reliability requirements$* Each of theauctiors cleared moreapacity in the CT and NEMA load

zones than needed to meet their local sourcing requirenidrgdaine export constraint was
modeledbut experiencedo priceseparation when the auction cleared at the floor peeen though
cleared capacityin FCA#8x ceeded Mai ned0s mRrikeseparation didhnotoacurt y
because the excess capacity in Maine remained at the floor price, so continuing the auction and
reducing the excess capacity were not possliable4-6 shows the breakdown by location for the

three FCAs.

available at http://www.isme.com/markets/othrmkts_data/fcm/cal_results/ccp13/fcal3/fca3_monthly_ob_v2.xls. The NICR
value can b found on p. 7 of this filing.

142 However, in FCA #3, existing capacity in Boston would have been insufficient to meet the more stringent Transmission
Security Analysis criteria if Salem Harbor had been allowed to delist as requested; seedSkétion
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Table 4-6
Resources Cleared by Location, MW

FCA #1 FCA #2 FCA #3®
CT NEMA Maine CT NEMA Maine CT NEMA Maine
Cleared
. 8,210 4,532 2,517 9,103 3,847 3,538 9,237 3,703 3,598
Capacity
3,855 3,395 3,257
LSR 7,017 2,246 6,817 2,016 6,640 2,019
(MCL) (MCL) (MCL)
Excess
) 1,193 2,286 2,286 1,831 2,597 1,684
Capacity

(a) FCA #3 results from Attachment A of the Forward Capacity Auction Results Filing to FERC, as contained in the spreadsheet
available at http://www.iso-ne.com/markets/othrmkts_data/fcm/cal_results/ccp13/fcal3/fca3_monthly_ob_v2.xIs.

Figure4-1 shows the distribution of total clearedoasces by loadone, andrigure4-2 shows the
distribution of new cleared resources by load zone. In FCA #3, most new capacity was from
generation inke SEMA load zone
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Figure 4-1: FCA #3 auction results for total cleared resources.

Note: In FCA #3, existing capacity in Boston would have been insufficient to meet the more stringent
Transmission Security Analysis criteria if Salem Harbor had been allowed to delist as requested; see
Section 4.4.6.
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Figure 4-2: FCA #3 auction results for new cleared resources.

Note: In FCA #3, existing capacity in Boston would have been insufficient to meet the more stringent
Transmission Security Analysis criteria if Salem Harbor had been allowed to delist as requested; see
Section 4.4.6.

4.4.2 Imports

Imports to the IS@nay come from thélydro-Québec, New York ISO (NYISO), adew Brunswick
systemsAs shown inTable4-7, 61%o0f the qualifiedcapacity fromimport resourcesamefrom the
Hydro-Québec system in FCAL, althoughonly 200 MW of tlese resources cleared in the auctitin
In contrast, althe qualifed import resources frothe NYISO system (38% of qualified imports)
cleared in FCA#1.

In FCA#2, importcapacityfrom NYISOwashighest among both qualified impori&s) and
cleared imports @%). The cleared importapacityfrom both HydreQuébec andNYISO in FCA#2
was greater than IRCA #1.

In FCA #3, qualified import capacity was fairly evenly split between New York (44%) and Hydro
Qu®bec (48%), while New Brunswickbés share was at
Al I of Ne vsqualifyingcapacit cledred in FCA #3, and New York had the greatest share

of cleared import capacity.

MWECA #3 results for fAcl ear eRbrwardn@apacity AudtioreReselts Filirig FERGAt t ac h ment
(October 30, 2009 as contained in the spreadsheet availabhtgt/www.iso
ne.com/markets/othrmkts_data/fcm/cal_results/ccpl3/fcal3/fca3_monthly_ob, aBdlattachment C dhformational

Filing for Qualification in the Forward Capacity MarkdtERCDocket No. ER09 _ -000 (July 7, 2009revised July 30,

2009} http://lwww.isene.com/markets/othrmkts_data/fcm/filings/index.html
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Table 4-7
Sources of Qualified and Cleared Imports, MW

FCA #1 FCA #2 FCA #3
System Qualified Cleared Qualified Cleared Qualified Cleared
Hydro-Québec 1,167 200 727 662 1,886 679
NYISO 734 734 2,842 1,352 1,729 921
New Brunswick 26 0 355 284 300 300
Total 1,926 934 3,924 2,298 3,915 1,900

In FCA #1, o new import resources clear@af the 2,298 MW of import resources that cleared in
FCA#2, 1,529MW were new resources. glight majorityof the new import capacity wéom the
NYISO systemywith the remaining from Hydr@Québec.FCA #3 cleared 817 MW of new import
capacity.

In FCA#1,imports represented 2.7% of the cleacagacity;6.2% inFCA #2, and 5.1% in
FCA#3M

4.4.3 Demand Resources

A notable feature of the first three auctions is the amount of capacity from demand resources that
gualified and cleared. As shownTiable4-5 demand resources accounted#®to 8% of the
cleared capacity.

The total capacity from demand resourpegicipating in the auctioamouned to 12% and 14% of
the projected ISO peak load for the 2010/26ad 2011/2012 capacity commitment periods,
respectively:**For the 2012/2013 commitment period, qualified capacity from demand resources
represented 11.698° Cleared demand resourcesiged fom 8% to 10% of the peak loatbrecast
acrosghethreeauctions However, a substantial amount of qualified capacity from new demand
resources participating in the auction did not clear (41% in FCA #1, 62% in FCA #2, and 40% in
FCA #3).

As shownin Figure4-3, in FCA #1 and FCA #2, the majority of cleared demand capacity came from
active demand resourc@ealttime demand response or réiahe emergency generation), and the rest
was from passive demand resourcesgeak andgeasonatiemandesources)in FCA#3 1,825 MW
came from active demand resources and 1,073 came from passive demand resources.

“5ee the 1S06s informati on adr6, FOHMR ECA#2 (Septergbsr 9,f2008), aRdEBA#81 ( Nov e
(July 7, 2009) http://www.isene.com/markets/othrmkts_data/fcm/filings/index.html

145The 29,035 MW peak load forecast for 2010/2011 and the 29,405 MW peak load forecast for 2011/2012 were used.
Filing of Installed Capacity Requirement, Hydro Quebec Interconnection Capability Credits, and Related Values for the
2010/2011 Capability YeaFERC DocketNo. ER-08-41-000(October 11, 2007), p. 1Filing of Installed Capacity
Requirement, HydrQuebec Intercorgction Capability Credits, and Related Values for the 2011/2012 Capability Year
FERC DocketNo. ER-08-1512000 (September 9, 2008). 11.

146 The peak load forecast for 2012/2013 is 29,020 MW, fiding of Installed Capacity Requirement, Hyd@uebec
Interconnection Capability Credits, and Related Values for the 2012/2013 CapabilityFEe€Docket No. ER09 -
000(July 7, 2009.

2009 Annual Markets Report 110 ISO New England Inc



4,500
4,000

3,500
3,000
2 500

Capacity (M)

2,000
1,500
1,000

500

FCA# FCA#Z FCA#3

mPassive Cleared m Active Cleared
mPassive Uncleared Active Lncleared

Figure 4-3: Auction results for qualified demand resources.

Note: Cleared demand resources are from Attachment A of the Forward Capacity Auction Results Filing to
FERC, as contained in the spreadsheet available at http://www.iso-
ne.com/markets/othrmkts_data/fcm/cal_results/ccpl3/fcal3/fca3_monthly_ob_v2.xls.

Table4-8 provides a breakdown of the auction results by type of ddmesource and identifies the

amount of new resources. The amount of cleared, new demand resourcest &€xined from

FCA#2The decline was most s i gnwhithidogedtfronil8MW new fac
to 98MW. The amount of uncleared capty also declined significantly.

Table 4-8
Auction Results for Qualified Demand Resources by Type, MW
Type of
Demand Resources FCA #1 FCA #2 FCA #3
Demand Resource

Active 999 1,614 1,727
Existing cleared

Passive 420 716 862

Active 580 186 98
New cleared

Passive 280 262 211

Active 570 648 256
Existing delisted

Passive 1 0 1

Active 522 571 113
New uncleared

Passive 66 157 96
Total cleared 2,279 2,778 2,898
Total uncleared 1,159 1,375 466
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Opportunities exist fodemand resources to be an efficient substitute for generation capacity
especiallypbecauseof he r egi onés | ow | oad factor (i.e., the
year to peak hourly loadrigure4-4 shows the loadluration curves for the 500 highest demand

hours in 2007, 2008, and 2009. Npaiak load levels occur in only a few hours. Example Figure

4-4 shows that demand resources that can operate for up to 100 hours could have reduced the peak

load by up to 3,00 MW to 4,000 MWin 2007 to 2009. Ais observation suggests ththe 2,300 to

2,900 MW of demand resources that cleared irnttiheeFCAs (sed-igure4-3) would be requied to

interrupt consumption in only a small number of hours.
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Figure 4-4: Load-duration curves for the 500 highest-demand hours in 2007,
2008, and 2009.

Note: From the spreadsheets 2007_smd_hourly.xls, 2008_smd_hourly.xls, and 2009_smd_hourly.xIs,
available at http://www.iso-ne.com/markets/hstdata/znl_info/hourly/index.html.

4.4.4 Out-of-Market New Resources and In-Market New Resources

Out-of-market resources, which participate in the FCM at prices belowcth&ss, include certain
new resources with offer prices less than @imgsthe CONE, new selupplied resources, capacity
carriedforward from previous auctions, and capacity under-ii&Ded RFPY.’ Table4-9 shows the
new inmarket and OOM capacity theleared in the firsthreeFCAs.

147 seeMarket Rule 1Section 111.13.2.7.8.1, First Alternative Price Rule.
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Table 4-9

Cleared New, In-Market, and

Out-of-Market Capacity, FCA #1, FCA #2, and FCA #3, MW@

Auction Type of Resource | Generation Demand Imports Total
Resources
Cleared new 40 860 0 900
FCA #1 In-market 0 860 0 860
Out-of-market 40 0 0 40
Cleared new 1,156 448 1,529 3,134
FCA #2 In-market 38 298 1,529 1,864
Out-of-market 1,118 150 0 1,268
Cleared new 1,670 309 817 2,796
FCA #3 In-market 1,095 189 817 2,101
Out-of-market 575 120 0 695

(a) As reported in the informational filing to FERC on July 7, 2009, the IMM denied 1,912 MW of new capacity
offered at less than 0.75 X CONE for FCA #3. Cleared capacity by type and status is listed in Attachment A of
the Forward Capacity Auction Results Filing to FERC, as contained in the spreadsheet available at
http://www.iso-ne.com/markets/othrmkts_data/fcm/cal_results/ccpl13/fcal3/fca3_monthly_ob_v2.xls.

In FCA #1, 40 MW (4% of the cleared new capacity) were from OOM generation with offer prices
less than 0.78mes theCONE, and no other categories of OOM resources participatbd auction

In FCA #2, the amount of OOM new enincreased to 168 MW (41% of cleared new capacity),
primarily from 994MW of resources with low offers under state contracts in Connecticut. This
contributed to the significant excess capacity in FCA #2 in which the existing capacity already was
greater han the NICRIn FCA #3, OOM new entry was 695 MW, or 25% of cleared new capacity.

In each of theauctions, the cleared OOM capacity was well below the excess capacity that cleared,
such that the auctions would have cleared with excess capacity aotherite even if none of the
OOM capacity had cleared. Neverthelghs, existingDOM capacity and any additional OOM

capacity in future auctions will inefficiently lower FCA pricaisdtherebydeter new entry. The long
term impacts of OOM resources on F@Erformance warrant continuous monitoring and
assessment.

TheAlternativePricing Rule corrects for distortions when OOM entry in an FCA preventsarket

new capacity from setting the clearing price when prices fall below competitive or efficidat'féve
This rule washot triggered in FCA #because the 40 MW of new OOM capacity was less than the
new capacity requirement of 441 MW. The APR was not triggered in FCA #2 because the existing
qualified capacity (3%8,79MW) exceeded the NICR of 32,528 MW BO new capacity was required.
The rule also was not triggered in FCA #3 because the existing qualified capacity (@945
exceeded the NICR of 31,965 MW.

148 seeMarket Rule 1Section 111.13.2.7.8Alternative Capacity Price Rules.
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4.4.5 Delisted Capacity Resources

Table4-10 shows the accepted delist bids from existing resodféesFCA #1, most of the delisted
capacity came frm generation resources, which requested to delist 1,300 MW. The ISO approved
970 MW and rejected 330 MW. Roughly etiérd of the delist requests froexisting generation
resourcegame from nine generat units (454 MW totalseekingto delist their ente capacity.

Demand resources dominatié delisting requesta FCA #2 Delist requests totaled 880w, all of
which were approved. Thirtegeneration units made full delist requests, corresponding to 183 MW.

Table 4-10
Delisted Existing Resources by Type, MW
Resource Type FCA #1 FCA #2 FCA #3®
Generation 622 (64%) 350 (39%)| 543 (32%)
Demand resources 296 (31%) 489 (55%)| 257 (15%)
Import 51  (5%) 51 (6%)| 910 (53%)
Total delisted 970 890 1,710

(a) The data for FCA #3 do not include 6.6 MW of administrative permanent
delist bids because of a failure to submit an updated measurement and
verification plan pursuant to the tariff.

In FCA #3, existing import capacity accounted for the largest proportiorisfedecapacityThe
ISO approved 1,710 MW of existing resources to delist, and 581 MW in the NEMA/Boston area were
rejected.

In all three FCAsdelisted resources helped reduce the excess capacity but did not cause the price to
rise above the flogorice

As shown inFigure4-5, most of the delist requests in each of the auctions were dynamic bids. The
static delist bids were the second largest category. Export and administrative delists were constant at
100MW for each auction. Permanent delist requests were negligible in the first two FCAs and
amounted to 6.6 MW in FCA #3

149 Qualified new resources can leave the auction without delisting.

2009 Annual Markets Report 114 ISO New England Inc



1,200

—4
s}
o}
i}

oo
]
]

Capacity (M)

400
200
':I T T T T

— o [l
H# # H
=L = <
O & [
L L Lo
Permanent Static Adminin/Export Dynamic

m Accepted wRejected

Figure 4-5: Requests for various types of capacity delistings, FCA #1, FCA #2,
and FCA #3.

Figure4-5 also shows delist requests that were accepted and rejected. For reliability reasons, the ISO
rejected330 MW of delistbids from existing gneration resources (representing two units in
Connecticut) ifFCA #1. Nodelistbidswere rejectedh FCA #2. In FCA #3, the 1SO rejected

581 MW of delist bids from two units in NEMA/Boston. As in FCA #1, the capacity from rejected
delist bids is substaiatly below excess capacity, and the rejection would have no impact on clearing
prices.

4.4.6 Rejected Delist Bids

In FCA #3, Dominion Resources sought to delist the entire Salem Harbor station, which consists of
four resources: three coal units and one oil famia total 0of743 MW. The IMM reviewed these bids
according taVlarket Rule land submitted revised delist bids to FERC for approval. After FERC
review, delist bids were included in FCA #3 for all four units at Salem Harbor station. Two of the
units, Salem Harbor #B82 MW) and Salem Harbor #3Q MW), were allowed to delist. Howey,

the other two units, Salem Harbor %0 MW) and Salem Harbor #4381 MW) were not permitted

to delist but were retained to meet reliability needs in the greater Bostdri’area.

150 5ee the testimony of Stephen J. RouB@ward Capacity Results FilingAttachment DFERC Docket NOER10-__ -
000(October 30, 2009nttp://www.isone.com/regulatory/ferc/filings/2009/oct/erl0 _-000_1029
09 _fca_3 results_filing.pdHis testimony is redacted but summaripedpage 10 athe filing.
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4.5 Capacity Supply Curves

Figure4-6 depicts the supply curves from the theeetions'> These curves reflethe offer prices

from new resources artelistbid prices from existing resources that were revealed as resthates
exited the auction as tliescendinglock progressetf The lower portions of the supply curves are
flat because this is where the clock stopped. Therefore, no further information is available to
determine lower levels of prices acceptable to the rentagapacity. However, the remaining
capacity includes both new and existing resources. The fact that these resources remained in the
auctionindicates thathecost of new entryor some new resourcesid the goindorward costs for
many existing resourseareat or below the floor price
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Figure 4-6: Supply curves: FCA #1, FCA #2, and FCA #3.

4.6 Annual Reconfiguration Auction

Table4-11 shows the results of the first Annual Reconfiguration Auction for the 2010/2011 capacity
commitment period> In this table offers are positive numbers and bids are negative numbers. The
cleaing price was $1.50/kWhonth, well below the FCA #1 price of $4.50/lkiwonth, and 80 MW

Bl These supply curves are constructed from the results of FCA #1, FCA #2, and FCA #3, which are available at
http://www.isene.com/markets/othrmkts_data/fcm/cal_results/ccp13/fcal3/fca3_monthly_ob. v2.xIs

152 These supply curves do not reflect the caps on import resources because of the external interface limits and the 600 MW
cap on RTEG resources.

153 pyrsuant to Section 111.13.4.5.1 Market Rule 1the first ARA will not be conducted for the first five edgility years;

thus, a total of two ARAs will be held for each of the first five capability years. Therefore, while the capacity values

presented iTable4-11 are for the first ARA to be held for the 2010/2011 capability year, under the terminology used in
Section 13 oMarket Rule l whi ch contains the rules for the FCM), this re€
reconfiguration auctiofor the 2010/2011 capability year. Satip://www.isone.com/regulatory/ferc/filings/2009/jan/er09
640-000_130-09_icr_filing.pdf
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changed hand3.able4-12 shows that a total of 31 companies participatederréeonfiguration
auction. Some companies placed both bids and offers.

Table 4-11
Summary of Annual Reconfiguration
Auction for 2010/2011 Commitment Period

Capacity Zone Type Rest of Pool New Yprk Total
AC Ties

Total offers submitted (MW) 915.0 915.0
Total bids submitted (MW) 16, 473 T153. 16,626.5
Total offers cleared (MW) 197.6 197.6
Total bids cleared (MW) 1T117. 180. 1197.
Net capacity cleared (MW) 80.0 180. 0.0
Clearing price ($/kW-month) 15 15 15

Table 4-12
Company Summary for 2010/2011 Annual Reconfiguration Auction
Statistics Summarized Total
Total number of companies participating in the reconfiguration auction 33
Number of companies placing demand bids 19
Number of companies placing supply offers 25
Number of companies placing both demand bids and supply offers 11
Rejected offers 0

4.7 Competitive Pricing of Import Offers

In 2008, pursuant to a May FERC order, the ISOtaedVIM developed changes to the rules
determining how capacity imports must offer into the energy méarkeéhe proposal will require

priced capacity imports to offer energyaatompetitive pricereplacing the rulethatpermit capacity
imports to offerup to the $1,000/MWh price cafd second changeevisesthe penalty paid by a
capacityimporterwhenthe ISO requestslectricenergy from a energy transactiothat is supporting
acapacity importand theenergy does not flow in real tim&he proposal replaces the earlier

Af atdduerlei ver 0 penalty structure with one that
during which electric energy is requested but not delivered from a capacity cortieaproposed

rule wasfiled with FERCin March2009andwas approved famplemenationon July 1, 2009

154 Order Approving Teff Changes FERC Docket No. ERG897-000 (May 20, 2008).
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In the period following the May 2009 order, the monthly transactions that were supported by high
energy offers at least once during the month declined rapidly. This is illustrdapline4-7, which

graphs the transaction megawatts supported by energy offers exceeding $660/MWh, the threshold for
defining high offers, and the averggpce of the high offers. Such energy offers disappeared after the
effective date of July 1, 2009.
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Figure 4-7: Quantities and average prices of capacity backing external
transactions offered at high prices, Northern New York interface.

4.8 Assessment of FCM Price Formation with Capacity Surplus

In 2009, the 1 SO and FCM Working Group discussec
June 2009-CM Report about improvintne Alternative Price Rule and price formation when OOM

capacity prevents new capacity from setting the FCA pricehe ISO included many of these

recommendations for improving the FCM design in rule changes it filed with FERC in February
2010.However, he market rules concerning the evaluation and mitigation of delist bids did not

receive as much attention in the IMM report or in the stakeholder process. The importance of delist

bids to the market has increased because of the current surplus capgtitnsih which a delist bid

maysetthe FCA clearingrice.The IMM hasassessdthe role of delist bids in the FCA and finds

them an important part of the design, but revisions to the rules concerning the evaluation and

mitigation of delist bids are need to assure that delist bids are made at competitive levels.

This sectiorreviews the role of delist bids in tRe&A and strategies for entering and exiting the
capacity markett focuses on whether delist bids improve market efficiency and whetherdse

155 ECM Report (June 5, 200Ditp://www.isene.com/markets/mktmonmit/rpts/other/fcm_report_final.pdf
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governing the evaluation and mitigation of delist bids are sufficient and appropraieimary and
recommendationare provided.

4.8.1 The Efficiency of FCAs with Delist Bids

Overall, the IMM has determined thaetuse of delist bids in the FCM desiganerallyimproves

market efficiencybecause it enables participantsaave the capacity market when the cost of
remaining in the market exceeds the benefit. Allowing participants to leave the market when it is not
cost effective to remain lowers lomgn costs by decreasing risk.

The germanent delidbid allowsgeneration resourcesnsidering retirement to evaluate their geing
forward economics in the marketplace and base the retirement decision on revealed market
information A permanently delistegbsourcecannotoffer into a subsequent FCA auction or
reconfiguration auction, and it cannot assume a capacity supply obligag@mmanent delist bid
shouldinclude a optionvaluecomponenthat reflects the value of remaining in the market and
being dle to realize future revenu&s.

During a period of uncertain{g.g., wide variation in fuel cogtthe option value could be

significant A generator would be less willing to retire if there were significant probability, although
not certainty, of futte profit. Thus, viaen the option value of retiring is significant, a generator may
stay in the market for extra yeaEen whercurrentyear costs exceed currgrgar revenues,

retiring a generator whesurrentyearnet revenues are negatieareexpeced tocontinue to be
negativeignores the prospect that prices might improve sufficiently to recover the losses imturred
present. Including this option premium in the biduld lower theresourceowneb s per manent
bid below thegoingforward coss calculated using a traditional accourtbrased avoided cost

analysis

Static delist bids allow resources to opt out of a capacity supply obligation for one year. Static delist
bids provide economic benefit by allowifigxibility in capacity importsuneconomiaemand

resources to exthe marketinternalgeneration resources to pursue capagtenue opportunities in
neighboring marketsnd internal resourcés manage their capacitelivery obligations while
repowering. Owners dftaticallydeliged resources retain the option to bid into any subsequent
FCAGs primary or .rAstatio defisi bg herafore, shauitchudedittieioona
optionvalue component aridsteadshould reflect the goinfprward costs calculated using a

traditional accountingpased differential analysislowever, as discussed below, the differential
analysis should be based on the costs that will truly be avoided in the commitment period

Absent the markgtower issuessociateavith pivotal suppliersstdic delist bids facilitateshortrun
trading opportunitieand delivery risk managemeRReconfiguration auctions enable further dynamic
adjustments of capacity supply obligatipméichimprove the efficiency of final allocations

allowing statically delsted unitgo bid into these auctiomright be advantageous.

Overall, the advantages of permanent and static delist bids outweighs the disadvantages due to
possible market power exercis@ranent andtaticdelist bids offer trading options that reduce
investment risks and thus lower entry costs for new generators. Delist bids allow participants to
arbitrage riskssimilar to derivative trading that facilitates risk managem@fithout staticdelist

1% Option values occur when future market conditions are highly uncertain, the uncertaisbhisdever time, and
strategies based on subsequent events are allowed to be revised.
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bids aresourceowner might perceive ariskthatalt e d capacitytpéysent wou)ih some
years be insufficient compensation féwrgoing the ability taexport capacityr make it difficult to
leave the market temporarily to improve or repower the. plan

4.8.2 Evaluation and Mitigation of Delist Bids

The market rules allow a resource to delist from the capacity market and still participate in the other
ISO administered markets. Howeviar, evaluating delist bidshe current market rules calculate
goingforward costs under the assumption that theuresois going to leave the energy and reserve
markets. The measure of goifgward costs to use in calculating a delist $fwuld accourfor

those costs avoided by shedding the capacity supply obligation. Because a resource is not required to
leave theenergy market even if it is not in the capacity market, including in a delist bid the costs
avoided by leaving the energy market is not appropriate, unless the resource is intending to leave the
energy market. The IMM recommends that it work with the I8@ stakeholders to review and

revise, as appropriate, the rules pertaining to the evaluation and mitigation of delwsitbids

particular attention to the definition of net Hakjusted goingorward costs and opportunity costs.

The rejection of the &@em Harbor delist bid in FCA #3 illustrates that the zonal creation and pricing
aspect of the FCM design rieeto be examined and improvdathe FCM Report, the IMM noted

that in the absence of market power, ideally, all zones would be included irctlmmaThe report

also stated that the potential efficiencies of this ideal approach are outweighed by market power
concerns, particularly in concentrated, constrained zdmesiove closer to thisleal, the FCM

Report recommended thesipacity from resarces that submjermanent delist bidshouldbe

included in zonal modeling arte price setting procesEhus if clearing a permanent delist bid

would result in a zone becoming capacity deficient, the zone would have a price at least as high as the
permanent delist bidRecent ISGoroposed changes moved the design even closer to the ideal by also
including static delist bids from nonpivotal suppliers in zonal modeling and pridowever,

enabing zones to be modeled in the auctions and essentiallydslito affect zonal pricing and
creationrequiresa comprehensive mitigation approach for all delist bids. Implementing the
recommendation above to take into account whether a resource remains in the energy market would
be part of a comprehensive mitigatiapproach and may further increase the ability of delist bids to
affect zonal creation and pricinuch an approach should also review the pricing rules from

dynamic delist bids, which the IMM did not do in this report.

4.9 Recent Delist Bid Issues

In 2009 the Internal Market Monitor addressed three issues associated with delist bids:

e Delist bids from resources with common costs
e The appropriate period of depreciation

e The appropriateness of allowing static delist bids from nonpivotal suppliers to trigger
modeling of, and price formation in, the capacity zones

The first two issues arose from static delist bids submitted for units at Salem Harbor'3tatien.
bidder allocated the full common costs to each of the four units separately, in effect indieding t

157 See the September 18, 2009 FERC Orid#D, New England Inc128 FERC 1 61,266 (2009). A subsequ@rder
Denying Rehearing and Granting Clarificatiovas issued on February 18, 2010.
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same cost four times. The bidder also depreciated capital costs over three years on the grounds that
the units would be taken out of service within three years after the service year.

The FERC order of Se pt e mbrevisedki®dalore 8t&i® delistbidscfaxr pt e d t
the Salem Harbamits. FERC al s o a ¢ ¢ adudtnecdts to theadeptedibitich safEze

Internal Market Monitor also provided delist bid rates for circumstances in which more than one unit
received a capacity suppdpligation and the common costs could be shared among multiple units.

FERC also accepted these combination rates for the Salem Harbor units.

The third issue arose in the FCM design changes proposediMdesign Basis Documehif

The effect of the mposed changes is to allow static delist bids, in addition to permanent delist bids,

to create zones and set prices for the zones. The ISO limited the application to delist bids from

nonpivotal suppliers. The restriction to nonpivotal suppliers alleviatkde | MM6s pr i mary c
that participants could exercise market power in the capacity market. The IMM supports continued

work on zonal creation and pricing.

4.10 Out-of-Market-Capacity, the Floor Price, and the Alternate Price Rule

ThelMM concluded in a repbto FERCthat the results dfCA #3 arecompetitive™® Thelarge

amount of surplus capacity in FCA #3 indicates sufficient supigly competition in the FCM.

However, the conclusion of competition must be tempered by the fact that the surplus capacity
includes 2003MW of out-of-market capacityOOM capacity oféred into the auction at prices below

its estimated longun costs would drive clearing prices lower absent the price floor. However, since
the amount of surplus capacity in all three FCAs to date has exceeded the amount of OOM capacity,
the floor price wald have been reached even without the OOM capdgitgen the price collar, the

results of the first three FCAs are consistent with the outcome of a competitive market.

After publication of the FCM Report in June 2009, the ISO and stakeholders in th&egkihg

Group have included many bfh e r reqomamendat®ns in rule changes filed by the ISO in
February 2010. The Internal Market Monitor generally supports these changes. These changes
improve the FCA bgnhancing the APR and by increasing the bligble to affect zonal pricing

and creation. The changes extended the floor price for three years, in part to address the OOM
capacity that cleared in the first three auctiofthile the IMM knows that recognizing theDR3 MW

of OOM capacity and adjusg FCA outcomes in some way is needed, extending the floor price has
adverse consequencé@se floor price, and the large amount of OOM capacity, will prevent the FCA
from determining a competitive price for capacikZM prices will be either too high bause of the
floor price or too low because of OOM capacity. The IMM supports elimination of the floor price as
soon as possible and improvements to the APR to better address the impacts of large amounts of
OOM capacity on the price from the FCA.

®Forward Capacity Working Group fiDesign Basis Documento (F
Gardner to NEPOOL Participants Committee Members and Alternates (November 5, 2009); http:/Avww.iso
ne.com/committes/comm_wkgrps/prtcpnts_comm/prtcpnts/mtrls/2009/nov62009/addl_matls_nov_6_09_special_npc_mtg.

pdf.

159 Testimony of David LaPlante iorward Capacity Auction Results Filingttachment CFERC DockeNo. ER10186-
000(October 30, 2009nttp://www.isene.can/regulatory/ferc/filings/2009/oct/eri0 -000_1029
09_fca_3_results_filing.pdf.
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Section 5
Forward Reserve Market

As shown in this sectionhé results ofthe two forwarereserve auctions conducted in 260@ April,
for summer 2008andin August, for winter 2009/20X0 are consistent with competitive outcom®&s.
A description of the Forward Rese Market mechanics is contained in Secdhl Section3.3has
information on reatime reservericing. The data appendix, Secti8r3 contains additional
informationon the product offers for both forwardserve auctions.

Table5-1 shows the Connecticut resenamne continugto have supply offer deficiencies; theredép

the clearing prices in CT and thested Southwest Connecticaserve zonewereset

administratively at therice cap of $14.00/kWhonth. TheNEMA/Boston TMOR clearing prices fell
because of reduced loaalquirements attributable to transmission iayements?* With no binding
constraint in the summe009 auction, the local TMOR price was zero. For the winter 2009/21010
auction, there is no NEMA/Boston requirement; therefore, there is no price for TM@Rotal
amount paid for forward reserve2009 was $144.1 million, a decrease from $1Hillon in 2008.

Table 5-1
Forward Reserve Market Inputs and Results
Local External Clearin
Forward X Local Surplus/ . e
Reserve Product Second- Reserve Re MW MW Shortfall Price
. Contingency | Support 9. Offered® | Cleared ($/kW-
Period (MW) (MW)
Req. (MW) (MW) month)
Systemwide TMNSR N/A N/A 850 1,457 850 607 6.30
Systemwide TMOR N/A N/A 700 1,401 999 701 0.00
Summer
2009 SWCT TMOR 673 651 22 402 402 380 14.00
CT TMOR 1,145 0 1,145 999 999 1146 14.00
NEMA/Boston TMOR 1,200 1,610 0 50 25 50 0.00
‘ Systemwide TMNSR N/A ‘ N/A 850 1,305 850 455 6.08
‘ Systemwide TMOR N/A ‘ N/A 750 1,414 1,170 664 0.00
Winter
2009/2010 ‘ SWCT TMOR 520 ‘ 849 0 426 426 426 14.00
CT TMOR 1,225 ‘ 0 1,225 1,170 1,170 155 14.00
‘ NEMA/Boston TMOR 1,050 ‘ 1,310 0 68 0 68 0.00

( a MW offeredois the sum of all offers that can meet the requirement, which allows a 25 MW TMNSR offer in a local area as an offer into both
the system TMNSR requirement and the local TMOR requirement; a 402 MW TMOR offer in SWCT is included in the total CT offer.

Like assessing market concentration in the electric emaagkets concentratiornn the forward
reserve auctions is measured by the Residual Supply Index and the Heiflirdahinan IndexThe

160The outcome of clearing at the price cap is consistent with a competitive outcome because FERC has implicitly deemed
that price just and reasonable through their appriville Forward Reserve Market rules.

161 The market rule defines the offer cap in $/Miénth units. Because reserves are a capacity concept, for consistency,
this report uses $/kwshonth throughout to represent all capacity measures.
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RSI and HHI shown iTable5-2 were calculated based on the total-fisit capabiliy available to
compete in the Forward ReseMarketbut does not include any capability from-lame resources
that may be assigned against a forward reserve obligation.

Table 5-2
Forward Reserve Market Measures of Competition
Forward
Reserve Product RSI HHI
Period
Systemwide TMNSR 204 2,172
Systemwide TMOR 202 1,209
Summer 2009 SWCT TMOR 2,810 2,228
CT TMOR 76 1,817
NEMA/Boston TMOR 4,586
‘ Systemwide ‘ TMNSR 206 2,146
| Systemwide | TMOR 199 1,180
Winter swer | TMOR 1,973
2009/2010 :
et | TMOR 77 1,656
‘ NEMA/Boston ‘ TMOR 4,418

Based on the calculated HHI valydse market for alforwardreserve products is either moderately
or highlyconcentrated. While the NEMA/Boston market for TMOR is extremely concentested
indicated by HHI values over 4,000, the lack of a local purchase requirementthegémare are no
pivotal suppliers. A similar situation existed in the SWCT zone fowih&er 2009/2010 market, the
exception being that the HHI does not indicate the same level of concentration.

For the CT zone, even though the HHI metric indicates moderate concentration, the supply deficiency
makes all suppliers pivotal, and the RSI valaee less than 100.
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Section 6
Regulation

This section presents datancerninghe participation, outcomes, and competitiveness of the
Regulation Markein 2009 Section2.4 summarizes the function and operation of this market.

6.1 Regulation Requirements and Compliance

NERC has set the Control Performance Standard 2 (CPS 2) ab8@§é New England Balancing
Authority Area'®® CPS 2 is thg@rimary measure for evaluating control performance and area control
error(see Sectio.4). The ISO seeks to maintain CRSvithin the range 082 to 97%. The ISO has
continually met itsnore stringent, selinposedCPS 2 targetdor 2009, the ISO achieved a

minimum value of 94% and a maximum of 97%.

The I1SO periodically evaluates the regulation requirements necessamintaimCPS 2 compliance.

The regulation requirements are determined by hour and vary by time of day, day of week, and
month.The ISO has been able to reduce the requirements because unit performance has remained
high. The average annual regulation requiat has been steadily decreasing from 181 MW in 2002
to 89 MW for 2009. The large drop between 2008 and 2009 is the resaoftwére and operational
enhancementsadeto the Regulation Markéh 2008.

6.2 Regulation Capacity

The pool of resources availaliter regulation hourly is a subset of all active regulatiapable
generators and depenais scheduled outages and other-teaé conditionsOn average, about 5.2%,

or 89 MW, of all available regulation capability is required to provide regulation istineal
Regulationcapability is affected at the unit level by ambient temperature and at the system level by
outage schedules. During 2009, ntdptaverage regulation capability ranged from abob®QMW

to about 1,800 MW, with an average quantity of about 1,700 K. units were the primary

provider of regulation, providing approximately 65% of capability and 87% of capacity.

6.3 Regulation Market Costs, Prices, and Competitiveness

Payments to generators for providing regulatataled £3.1million in 2009, a decrease of
$27.4million from the 20@ costs of $0.5million. The costdecreasevas caused by two main
factors. Firstthe regulation reqtement has fallen, thereby reducing the regulation cr&ditond,
decreasg energy prices haveeaeased the opportunity cost of providing regulation.

The competitiveness of the New England Regulation Market is evaluatedwsiagalysesHHI

and RSl(see Sectio3.1.]). The HHI for the New England Regulation Market is based on summer
capabilities of regulation capacity to offer into tharket The values shown were developed from

participant information collected by tleternal Market MonitorThe maximum eligible regulation
capability (MW) over al/l hours in the month for
used in the HHI an&SI analyses.

162 More information on NER & Gontrol Performance Standardig available at http://www.nerc.com/files/BARO1-
0_la.pdf.
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Throughout2009 the monthly HHI varied from a low a84to a high o863 with an annual average
of 835. Each of theseutcomes is below the U.S. Department of Justice benchmark for an
unconcentrated mark& The monthly RSIs exceeded @@for every month in 2@ The results of
the HHI and RSI analyses indicate that the Regulation Market is structurally competitive.

¥The DOJ6s guidelines for market concentration

are availab
http://www.usdoj.goxatr/public/guidelines/horiz_book/15.html
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Section 7
Reliability and Operations Assessment

This section discusses thayments made to resource owners that do woves their fullas bidcost

from energy market revenues. These payments are referred to as Net CormiRiniaht
CompensationNCPC) (see Sectiod5.]). The sectioralso contains information about the

Reliability Agreements in place with generation owners for providing resources deemed necessary for
reliability.

7.1 Daily Reliability Payments for 2009

Figure7-1 presentsotal monthly reliability payments for 28@nd 200 by financial settlement
category The fall in voltage payments that began in April 20@& due to th&ransmission

improvementsn the Boston area that allowed the ISO to revisegwrating guides. The overall

declinein October 2008, most notably @onomic and firstontingency NCP@ayments, is a result

of the decreasing price of N6 .0il."** Reliability resources running N6.oil became increasingly

less expensive as a result of the drop of their input fuel prices. Transmission improvements completed
in June2009 significantly reduced the need for-otimarket commitments in SEMA and reduced
seconecontingency payments foné remainder of the yedt
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Figure 7-1: Daily reliability payments by month, January 2008 to December 2009.

184 Economic and firstontingency NCPC payments are made to resource owners for days when the resources committed
and dispatched by the ISO do not recover theiiicbsts, and the resources were not committetb@al second

contingency protection, for voltage support or control, or as requested by a transmission owner to protect its distribution
system.

185 secondcontingency payments are NCPC payments made to resource owners that have resources dispaftched out
market specifically to protect a local region from cascading outages if a locahficsseconadontingency failure occurs.
These payments are also known as local secontingencyprotection resource NCPC.
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Table7-1 shows the total daily reliability payments by category with the percentage change between
years.The decrease in voltage payments88% can be attributeth new transmission infrastructure

that allowedchangesn operatingprocedure requiremendsidresuledin a significant decrease in
voltage payments made the NEMA zoneén April 2008. The decrease in seceswhtingency
payments by 91% is attributable to transmissmprovements completiein 2009 that significantly
reduced the need for eaf-market commitments in SEMA

Table 7-1
Total Daily Reliability Payments, 2008 and 2009, Million $
Payment Type 2008 2009 Difference | % Change
Economic and first-
contingency 42.48 32.19 110.29 124%
payments
Second-contingency ~ ~
i 182.49 17.22 1165.28 191%
reliability payments
Distribution 1.47 0.59 10.88 160%
‘ Voltage 29.39 5.03 124.36 183%
‘ Total 255.83 55.02 | 1200.81 7 78%

7.2 Reliability Agreements

As of February 2010, Reliability Agreements were in effecefghtgenerating stations in two load

zones, comprising,711MW of capacity or 8.7% of the total systemwide generataapacity'®®

s e a s 6 theclaimed lgenératireg d
capabilityfor summed and the total capacity oésources in eactonewith costof-service
Reliability AgreementsConnecticut and WCMA are the only zones vg#neration resources that

Table7-2 showse a ¢ h

zoneos

20009

capabil

haveReliability Agreements. Of the two zones, CT has both a greater total capacity under Reliability

Agreements, with a total of 2,172 MW under these agreements, and a higher per(28#agof its

summer claimed capability accounted for by these agreements.

186 These eight stations include West Spriefgfi3 and GTs, Berkshire Power, Middletown, Montville, New Haven Harbor,
Bridgeport Harbor, Pittsfield/Altresco, and Norwalk Harbor 1 and 2.
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Table 7-2
Percentage of Capacity under Reliability Agreements, Effective February 2010

2009 CELT Summer 2009 Capacity with 2009 Capacity under
Load Zone Seasonal Claimed Cost-of-Service Reliability Agreements
Capability (MW) Reliability Agreement as % of 2009 SCC

Maine 3,265 0 0
New Hampshire 4,129 0 0
Vermont 915 0 0
Connecticut 7,747 2,172 28.0
Rhode Island 1,844 0 0
SEMA 6,038 0 0
WCMA 3,890 539 13.9
NEMA 3,296 ‘ 0

New England Total 31,123 | 2711 8.7

Source: RMR Agreements and Total Capacity by Reliability Region and New England Total; http://www.iso-
ne.com/genrtion_resrcs/reports/rmr/rmr_agreements_summary_with_fixed_costs.xls (February 19, 2010).

Figure7-2 shows the total generating capacity with FE&fproved cost of service Reliability

Agreements and net payments (net of revenues receivied IB® markets) to resource owners to

maintain their full cosbf-service fixed payments. The variations in net payments siofigure

7-2 arethe esult of changes over time in capacity, the total fixed costs allowed under the agreements,
and the revenues received by resource owners through participation in the ISO markets. In particular,
2007 was the first year of the FCM transition payments, wihitteased capacity revenues, and each

year the transition rate has increased over time,thereby increasing the capacity revenues from the ISO
markets.
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Figure 7-2: Generating capacity with FERC-approved Reliability Agreements.

From 2008 to 2009, the net payments for Reliability Agreements decreased by almost 44%, even
though average energy prices and loads were lower than in previous years. Beedsests

remain the same, lower revenues from theg@nmarkets should result in higher net payments. The
overall decrease is likely due to t@etober 200&ermination of the Reliability Agreement with the
owners of the Milford Station. A total of 489 MW from two units at this station had a $12.36/kW
monthannualized fixedevenue requirement.

7.3 Internal ISO Market Operations Assessment

In 2009 the ISO undertookarious internal initiatives to ensure transparency of the wholesale
markets. These initiatives include reviews, audits, and administrative prieetams. This section
highlights the 2009 initiatives.

7.3.1 Audits

The ISO participated in several audits during 2009. The following audits were conducted to ensure
that the ISO had followed the approved market rules and procedures and to provide trangparency
New England stakeholders:

¢ Internal Market Monitoring Audit 8 In 2009 the ISO Board of Directors retained KPMG
to audit the policies, processasd procedures ¢fielMM . This audit followedhediscovery
of an analytical error thaesulted in incorrect statements being madestimonysubmitted
in a proceeding before FER€garding capacity import§’ KPMG made detailed
recommendations regarding revisions to IMM policies, proceasesprocedures, with
special attention to contIThe IMM committed to revise all its processes and procedures

187 For additional information, se@ompliance Filing of ISQlew England Ing FERC Docket NOER09873_ (July 13,
2009)
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consistent with the KPMG recommendationgiogend ofthefirst quarter 201@ndhas
successfully completed this effort.

e SAS 70 Type 2 Audid In November 2009, the ISO successfully passed @ BAType 2
Audit, which resulted in an fAunqualified opi
effectiveness of controf§® Developed by the American Institute of Certified Public
Accountants, the SAS 70 Audit is used by service organizations to providarassur
regarding the validity and integrity of cont
business processes. Entities such as Regional Transmission Organizations rely on SAS 70
Audits to provide assurance to the wholesale electricity marketplaceliregtre validity
and integrity of cont rtoldisl lathdb syisrn eans pursede 9 <

The 1 SO6s SAS 70 Type 2 Audit is a rigorous .
processes and information technology used for activities relateddindp into the market,

accounting, billing, and settling the market products of energy, regulation, transmission,

capacity, demand response, and reserves. Conducted by the auditing firm KPMG LLP, the

Type 2 Audit covered a ionth period from October 2008, through September 30, 2009.

The SAS 70 Type 2 Audit includes the auditor:
tested, the fairness of the description of the controls contained in the audit report prepared by

the ISO, and the suitability of tltkesign of the controls for achieving the specified

objectivest® The I1SO conducts a SA® Type 2 Audit annually. The 2009 SAS 70 Audit

report is available to participants upon request through the 1ISO exXféeheite.

e Review of the Forward Capacity Marke Projectd The ISO internal audit department
conducted a review of the Forward Capacity Market project including the auction and
capacity supply obligation submission window. This review examines the systems
development process, application test plannirdyrasults, the development of business and
related control procedures, and the production migration process.

e Market-System Software Recertificatio® The ISO has committed to a practice of
engaging an independent thpdrty, PA Consulting, to review and certify that the market
system software complies wilMarket Rule 1the manuals, and standard operating
procedures. This recertification takes place every two years or sooner, in the case of a major
market system enhaament or new market featurésfter conducting detailed tests and
analysis of the applicable mathematical formulatié#s Consulting issues a compliance
certificate for each market system module it audits. The certificates provide assurance that the
software is operating as intended and is consistentviaiiket Rule land associated
manuals and procedures.

188 SAS 70,unqualified audit opinioris issued when three conditions are met as determined by the audit firm. First, the
description of the controls in the ISO audit report (see footnote below) fairly presents the relevant aspestsvidehe
organization's controls. Second, the overall design of the controls is sufficient to meet the specified control obieddives. T
the firm has collected and evaluated sufficient competent evidence through applied tests to specific contrelsramesdet

that the controls are operating with sufficient effectiveness to provide reasonable assurance that the control objectives wer
achieved during the test period.

189K PMG. Report on Controls Placed in Operation Pertaining to the Market OperationsettidrBents Processes and
Systems of ISO New England Inc. and Tests of Operating Effectiveness for the Period October 1, 2008 to September 30,
2009, Prepared Pursuant to Statement on Auditing Standards No. 70, as An{@uteler 5, 2007). This report is

available to participants on request through the ISO external Welht$gg/www.isc
ne.com/aboutiso/audit_rpts/index.htamdhttp://www.isane.com/aboutiso/audit_rpts/SAS70Request.do
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In 2009, PA ®@nsulting issued the following certificatiohs:

¢ Regulation Clearing Price Market Software, January 9, 2009

e Simultaneous Feasibility Test Software, February 5, 2009

e Forward Capacity Reconfiguration Auction Clearing Engine Software, April 30, 2009

e Schedulng, Pricing and DispatéhDay Ahead Market Software, October 5, 2009

e Scheduling, Pricing and DispatthUnit Dispatch System Market Software, October 5, 2009
e Locational Marginal Price Calculator Market Software, October 5, 2009

e Auction Revenue Rights Markebf®ware, December 10, 2009

¢ Financial Transmission Rights Market Software, December 17, 2009

7.3.2 Administrative Price Corrections

Table7-3s h o ws t ddminidtr&i dorice corrections.

Table 7-3

Administrative Price Corrections

Location/Load Zone gg;gp%s,ﬂaonrl
Data error 4
Hardware/software scheduled outage 5
Hardware/software outage unscheduled 0
Software limitation 13
Software error 0
Dead bus logic 37

170l certificates are available to participants upon request through the 1SO external Wetisierww.iso
ne.com/abousio/audit_rpts/index
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Section 8
Data Appendix

This appendix contains details on the energy, forward capacity, forward locational reserve, and
regulation markets. It also contains information about actions talenstoe reliability and the tariff

charges that fund ISO operations and provide compensation for the products and services provided by
participants through the tariff.

8.1 Energy Appendix

The energy appendix has additional information of the energy marketadlide interesting to
readers but is not essential for evaluating the competitiveness and efficiency of the markets covered in
this report.

8.1.1 Competitive Measures Supporting Information

Table8-1 shows the average and minimum heat rates of generating resources in New England by
generation technology type and input fuel.

Table 8-1
Average and Minimum
Heat Rates for New England Generators, 2009, Btu/MWh

Average Minimum

Technology Fuel Type Heat Rgte Heat Rate
Gas 7,800 6,900

Combined cycle

No. 6 oil (1%) 11,100 10,100
Diesel 12,200 11,400
S Gas 11,000 8,900
turbine Jet fuel 13,800 10,500
No. 2 oil 16,100 15,500
Coal 9,700 8,700
Gas 11,000 10,200
Steam No. 6 oil (1%) 10,500 9,000
Other 10,300 10,000
Wood 12,400 10,000
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Table8-2 presents yearly capacity factors by fuel type for 2007 to 2009.

Table 8-2
Yearly Capacity Factors by Fuel Type, 2007 to 2009, %
2009 Change
Fuel 2007 2008 (descending 2009 to
sorted) 2008
Wood/propane 95.10 91.46 96.45 4.99
Other 97.06 101.15 93.68 1T7. 4
Nuclear 91.37 89.29 92.27 2.97
Refuse 85.39 85.78 86.07 0.30
Wood/coal 77.23 80.36 81.78 1.42
Refuse/natural gas 75.89 69.40 74.94 5.54
Wood 83.07 78.97 68.78 110
Coal 76.15 70.97 58.87 112
Hydroelectric 46.57 57.59 56.15 T1.4
Wood/natural gas 60.26 53.83 50.30 T3.5
Natural gas 42.55 37.11 38.99 1.88
Coall/oil 66.59 59.71 37.94 121
Wind o) 47.19 29.34 117
Natural gas/oil 22.35 24.69 18.62 16.0
Oil/natural gas 7.46 3.72 3.74 0.02
Oil 2.26 1.39 0.72 1T0.6

8.1.2 Day-Ahead Market

Table8-3 andTable8-4 show the breakdown of dahead supply and demand for 2007 to 2009.

Table 8-3
Day-Ahead Demand by Category, 2007, 2008, and 2009, MW
2007 2008 2009
Fixed demand 82,229,629 82,760,527 83,580,944
Price-sensitive demand 40,498,597 42,600,688 37,677,821
Exports 6,768,957 7,867,334 6,608,331
‘ Virtual demand 16,591,836 14,828,780 9,344,550
‘ Total 146,089,019 148,057,329 137,211,646
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Table 8-4
Day-Ahead Supply by Category, 2007, 2008, and 2009, MW

2007 2008 2009
Fixed supply 86,144,395 92,192,213 94,982,116
Price-sensitive supply 31,284,184 23,961,596 18,763,024
Imports 12,000,486 17,381,466 15,185,951
Virtual supply 20,080,687 17,086,241 10,190,515
Total 149,509,752 150,621,516 139,121,606

8.1.3 Real-Time Market

This section provides additional information meattime generation and the price difference between
the DayAhead and Realime Energy Markets.

8.1.3.1 Real-Time Generation

Figure8-1 shows the annual kdyoelectric energy production from resources in New England for
2000 to 2009.
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Figure 8-1: Annual hydroelectric energy production, 2000 to 2009.

Table8-5 provides an annual breakdown of generation by fuel type with comparisons to 2009.
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Table 8-5

Yearly Generation by Fuel Type, 2007 to 2009, MW

2009 Change
Fuel 2007 2008 (descending 2009 % Change

sorted) to 2008
Natural gas ‘ 41,260,671 39,579,449 32,389,381 177,190 118
Nuclear ‘ 36,972,058 35,547,388 31,137,416 14,4009 T12
Coal ‘ 16,624,166 15,325,726 10,665,456 1T4,660 130
Natural gas/oil ‘ 12,186,747 10,861,323 8,250,110 172,611 124
Hydroelectric ‘ 6,692,889 9,198,393 7,143,281 172,055 122
Refuse ‘ 3,485,082 3,512,076 2,899,678 1612, 117
Wood ‘ 2,251,478 2,219,776 1,561,675 1658, 130
Coal/oil ‘ 3,145,629 3,270,322 1,257,738 172,012 162
Oil ‘ 2,806,788 1,878,209 857,451 171,020 154
Oil/natural gas ‘ 1,719,016 613,059 540,768 172, 7 112
Wood/coal ‘ 302,361 319,848 264,986 154, ¢ 117
Wood/natural gas ‘ 281,547 252,183 193,909 158, : 723
Refuse/natural gas ‘ 227,098 195,297 169,666 125, ¢ 113
Wind ‘ 10,636 163,989 153,354 1,442%
Wood/propane ‘ 171,341 165,229 143,710 1721, % 113
Other ‘ 139,587 141,988 112,182 129, ¢ 121

Table 8-6
Average Day-Ahead Premium, 2007 to 2009 $/MWh

Location 2007 2008 2009

CT 1T0.0 1.42 1T0. 1
Hub 1.25 1T0. 1 10. 4
ME 0.69 0.62 1T0. 3
NEMA 1.03 1T0.5 1T0. 3
NH 0.84 T0.2| 170. 4
RI 1.11 T0.2( 170. 4
SEMA 1.76 1.11 T0.3
VT 1.24 T0.0{ T170.4
WCMA 1.06 1T0. 1 10. 4
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8.1.3.2 Marginal Resource Detalil
This section provides exhibits identifying trends in the frequency with which different resource
classes, including external transactions, set price in the 1SO.

Table8-7 shows the percentage of time that external transaction purchases set price for both the Day
Ahead and Redlime Energy Markets.

Table 8-7
Price Setting by External Transactions, 2007 to 2009
2007 2008 2009
Day-ahead imports 3.98% 5.29% 6.60%
Real-time imports 0.08% 0.14% 0.12%

Figure8-2 andFigure8-3 show the annual percentage of time that imports set price in trehelag
and reattime markets, respectively, by-cand offpeak hours.
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Figure 8-2: Day-ahead external transaction price setting by on- and off-peak,
2007 to 2009.
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Figure 8-3: Real-time external transaction price setting by on- and off-peak, 2007 to
20009.

Figure8-4 shows dayahead price stimg by resource type.
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Figure 8-4: Day-ahead price setting by type, 2007 to 2009.
Figure8-5 andFigure8-6 showthe amount of time that imports were marginal within an hour as a

percentage of the total amount of tithat all pricesetters werenarginal within that hour for the
Day-Ahead and Redalime Energy Markets.
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Figure 8-5: External transaction price setting by time of day, day-ahead market,
2007 to 20009.
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Figure 8-6: External transaction price setting by time of day, real-time market,
2007 to 2009.

8.1.3.3 Interchange Details

This section provides information on the transfeerérgy between balancing authorities for 2007 to
2009, as well as average hourly flow levels by interface.
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Figure8-7 shows scheduled imports, exgrand net external energy flow for 2007 through 2009.
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Figure 8-7: Scheduled imports and exports and net external energy flow,
2007 to 20009.

Figure8-8 to Figure8-11 present average metered flow by hour over the priced external interfaces
with neighboring balancinguthorityareas.
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Figure 8-8: New York Cross-Sound Cable, average net metered flow by hour of
the day, 2007 to 2009.
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Figure 8-9: New York-AC ties, average net metered flow by hour of the day, 2007
to 2009.
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Figure 8-10: Hydro Québec (Phases 1 and 2 and Highgate), average net metered
flow by hour of the day, 2007 to 2009.
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Figure 8-11: New Brunswick average net metered flow by hour of the day, 2007 to
2009.

8.1.4 Congestion and FTR

This section provides some details about the marginal cost of congestion and the marginal cost of
losses by zone for the Ddhead and Realime Energy Markets, along with the Congestion
Revenue Balancing Fund for ZD0

Table8-8 andTable8-9 show the annual average marginal congestion component and marginal loss
component the Hub and eight load zones.
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Table 8-8

Average Day-Ahead Marginal Congestion
Component, Marginal Loss Component, and Combined, 2009, $/MWh

Average Real-Time Marginal Congestion
Component, Marginal Loss Component, and Combined, 2009, $/MWh

. Congestion
) . Marginal
Location/ Congestion Loss Component Plus
Load Zone Component Marginal Loss
Component
Component
Hub . 10. 2| 0.07 T0. 1
Maine | 1o0.3] 1.7 T2.1
New Hampshire ‘ 1T0. 3 :‘ 10.5 -0.85
Vermont ‘ 1T0. 2 t‘ 0.12 T0.1
Connecticut ‘ 0.32 ‘ 0.71 1.03
Rhodelsland | 710. 2| 70.3 10.5
SEMA . 10.0]| T0.0 10.0
WCMA . 10.1] 0.32 0.18
NEMA . 10.0]| T0.1 10. 2
Table 8-9

. Congestion
) . Marginal

Location/ Congestion Loss Component Plus
Load Zone Component e Marginal Loss

P Component

Hub . 10.0]| 0.09 0.03
Maine | 10.1] i1.8 T1.9
New Hampshire | 10. 1/ i0.5 i0.6

Vermont | i0.0/{ 0.14 0.10

Connecticut | 011 | 0.82 0.93
Rhodelsland | 1 0.0/ 70. 3 70.3

SEMA ‘ 0.05 ‘ 0.02 0.07

WCMA | 003 | 0.35 0.37
NEMA . 10.0] T0. 1 T0. 1
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Table8-10 shows the monthly values of the different components of the Congestion Revenue Balancing Fund for 2009.

Table 8-10
Congestion Revenue Balancing Fund, 2009
Negative Positive Amount Paid .
Day-Ahead Real-Time Target Target Out to Aoty n S PRTEC
Month B Congestion | Congestion Allocation Allocation Positive AL Interest UL Snelig SR EES RO
Adj. 9 g A h Surplus or Capping Balance for Year Allocation
Revenue Revenue (paid in by (paid out to Target Shortfall End Paid
participants) participants) Allocations
Jan 11,354 1,196,935 17,794 686,433 11,750,394 11,750,394 123,826 1,742 91,074 216,643 216,643 100
Feb 2,786 2,065,188 53,572 465,680 12,363,344 12,363,344 223,881 159 5,558 | 229,598 446,241 100
Mar 6,446 1,963,346 163,245 1,431,151 13,740,537 13,337,697 1402,839 138 14,240 14,377 460,618 89
Apr 164 3,374,746 1824,676 1,448,017 15,320,331 13,998,022 11,322,308 84 1,224 84 460,702 75
May 1117 3,093,431 1101,571 1,277,109 14,048,782 14,048,782 220,070 259 4,729 | 220,328 681,030 100
Jun 1,334 2,487,261 1318,914 921,041 13,390,930 13,090,722 1300,208 88 0 88 681,119 91
Jul 1940 3,183,633 13,882 1,836,031 14,934,716 14,934,716 80,126 589 0 80,715 761,833 100
Aug 1524 1,263,034 97,544 1,064,367 12,364,716 12,364,716 59,705 662 0 60,367 822,200 100
Sep 5,938 3,051,838 8,239 937,103 13,987,636 13,987,636 15,482 507 0 20,718 842,918 100
Oct 91 447,660 57,753 298,289 1855,359 1803,794 151,566 215 5,426 215 843,133 94
Nov 116 1,740,324 1495,437 811,335 12,499,695 12,056,338 1443,357 208 0 208 843,133 82
Dec 11,720 2,813,731 127 1,444,438 13,729,438 13,729,438 527,138 399 3,400 | 527,537 1,370,878 100
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8.1.5 Demand Resources

Table8-11 shows DayAhead LoaeResponse Program interruptions and payments for 2G0%e
8-12 shows the2009interruptions and payments for the R&éahe LoadResponse Program

Table 8-11

Day-Ahead Load-Response Program Interruptions and Payments, 2009

Reliability Program Resources Real-Time Price-Response Resources
Column A Column B Column C Column A Column B Column C
Actual Actual
Interruptions Interruptions Day-
) Produced by Day-Ahead Day- Produced by
DEGanEs Day-Ahead Program Ahead Day-Ahead Hneze
Cleared P P | d P Program
(MWh)(a) rogram aymg)nts C eare(a) rogram Payments
Resources %) (MWh) Resources ($)(a)
in Real Time in Real Time
(MWh)@ (MWh)@
Jan 1,198.93 6,287.87 $573,062.73 234 128.70 | $11,934.28
Feb 414.90 2,038.31 $153,407.11 8.8 3.72 $289.44
Mar 319.5 2,086.48 $146,187.66 8.4 5.68 481.61
Apr 28.8 262.05 $10,937.41 2.4 6.87 275.72
May 551.9 2,419.96 $112,588.76 14.5 20.46 $916.64
Jun 166.4 825.25 $39,713.62 6.5 29.49 | $1,334.18
Jul 132.6 755.67 $35,318.88 4.5 74.85 $3,641.60
Aug 1014.8 8,143.87 $551,958.14 16.7 33.86 | $1,682.30
Sep 597 2,872.39 $134,820.36 5.6 43.88 $2,961.23
Oct 692.7 3,303.04 $207,939.71 5.2 0.9 37.86
Nov 84.2 224.04 $15,234.01 0.7 0.1 T$13.
Dec 1048.6 6,451.98 $562,377.55 7.4 3.49 $289.91
Total 6,250.33 35,670.90 $2,543,545.94 104.1 351.995 | $23,831.60

(a) The day-ahead program payments [column C] are equal to the sum of two componentsd day-ahead cleared megawatt
payments and real-time deviation payments:

Day-ahead cleared MW payments = day-ahead cleared MWh [column A] x day-ahead LMP.

Real-time deviation payments = real-time deviation MWh [column B i column A] x real-time LMP.

If the ISO activates a demand-response program, any megawatts in excess of the day-ahead cleared quantity
interrupted by a resource in real time are counted as real-time interruptions and would not be included as a day-ahead
program interruption.
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Reliability Programs

Table 8-12
Real-Time Load-Response Program Interruptions and Payments, 2009

FCM Price-Response Program

Demand Response Profiled Response Transition

Payments
Real-Time Real-Time Real-Time Real-Time Total Real-Time Real-Time
Program Program Program Program Transition Program Program
Interruptions Payments Interruptions | Payments Payments Interruptions Payments

(MWh) ®® (MWh) ®® ®) (MWh) ®®

Jan - - - - 8,046,342 1,472.76 149,588
Feb - - - - 9,069,553 676.87 67,687
Mar - - - - 9,117,421 411.27 41,127
Apr - - - - 9,305,785 115.64 11,564
May - - - - 9,595,740 711.35 71,693
Jun - - - - 7,772,179 684.96 71,241
Jul - - - - 7,834,267 6.19 622
Aug 3,345 1,608,159 59.60 5,990 7,848,410 1,080.47 117,977
Sep - - - - 7,159,759 98.92 9,892
Oct - - - - 9,519,138 93.933 9,532
Nov - - - - 10,237,029 13.181 1,318
Dec - - - - 10,369,756 435.122 45,214
Total 3,345 1,608,159 59.601 5,990 | 106,775,377 5,800.66 597,455

(a) Payments = MW x LMP.

8.2 FCM Appendix

This appendix shows cleared capacity by load zone for the first two forward capatigns.’

Figure8-12 shows cleared capacity by load zone and type for FCA&igre8-13 shows the same
information for FCA #1.The horizontal lines indicate the local sourcing requirement for the

Connecticut and NEMA/Boston load zones, and the maximum capacity limit for the Maine load zone.

1 More information about the first two FCAs is contained in the Internal Market Monitoring Unit rRemigw of the
Forward Capacity Market Auction Results and Design Elem@ntse 5, 2009http://www.isc
ne.com/markets/mktmonmipts/other/fcm_report_final.pdf
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Figure 8-12: Capacity by load zone for FCA #2.
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Figure 8-13:

Capacity by load zone for FCA #1.
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Figure8-14 andFigure8-15 show cleared new capacity by load zone and type for FC#n#2
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Figure 8-14: New capacity by load zone for FCA #2.
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Figure 8-15: New capacity by load zone for FCA #1.
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8.3 Reserves Appendix

This reserves appendprovides information on the outcome of the payments and charges associated
the settlement of the Forward Reserve Market.

Table8-13 shows the requirements, offersddarieared amounts for each product and zone
combination that the market rules accept offers.

Table 8-13
Forward Reserve Market Requirements and
Participant Offers by Product and Reserve Zone, MW

Forward Reserve TMNSR TMOR
Reserve 7 N
Period QInE INEmE Req. Offered | Cleared Req. Offered | Cleared
System 850 N/A N/A 700 N/A N/A
ROS N/A 1,432 825 798 378 0
Summer
2009 SWCT N/A 0 0 22 402 402
cT N/A 0 0 | 1,145 597 597
NEMA/Boston N/A 25 25 0 25 0
‘ System ‘ 850 ‘ N/A N/A 750 N/A N/A
‘ ROS ‘ N/A ‘ 1,271 850 798 210 0
Winter
2009/2010 ‘ SWCT ‘ N/A ‘ 0 0 0 426 426
\ CcT \ N/A ‘ 0 0 | 1,225 744 744
‘ NEMA/Boston \ N/A \ 34 0 0 34 0

Table8-14 shows forwarereserve megawatts designated to meet fornsasdrve requirements in
each reserve zone for 2007 to 2009 categorized by generator techiidlogy.

Table 8-14
Forward Reserve Delivered,
by Technology Type, 2007 to 2009

Technology Type | 2007 2008 2009

Hydro | 25.0% 23.0% 22.8%
Non-fast-start 4.8% 1.5% 2.7%
Fast-start 70.1% 75.5% 74.5%

Table8-15 shows the monthly average bilateral trading volume of forwasdrve obligations for
2007 to 2009. The volumes shown do not include prearranged transactions among affiliates occurring
at thestart of the season.

12 Forwardreserve auctions clear on a portfolio basis (i.e., without specifying resources). Resources are designated before
the start of the operating day at 128t (midnight)
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Table 8-15
Monthly Average Bilateral FRM Obligation Trading Volume, MW, 2007 to 2009

Year Systemwide Systemwide SWCT CT NEMA/Boston
TMOR TMNSR TMOR TMOR TMOR
2007 0 3 0 0 5
2008 0 179 0 0 3
2009 3 214 69 0 0

Figure8-16 shows monthly average pebkur reserve margins for TMSR and TMNSR since800
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Figure 8-16: Real-time reserve margins, TMSR and TMNSR, peak hour, 2008 to 2009.

Table8-16 shows the totdhilure-to-reserve penalties by participants with forwaederve
obligations during 2007 through 2009.
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Table 8-16
Failure-to-Reserve Penalties, 2007 to 2009, $

Year Systemwide Systemwide SWCT TMOR CT TMOR NEMA/Boston
TMNSR TMOR TMOR
2007 13,251, 153,7%11,108, 1444, 7 171,542,
2008 13,517,805 152,591 ‘ 11,664,859 11,536,191 1911,575
2009 11,426,316 168,489 12,082,158 1405,945 161,431

Total forward and reattime reserve payments and penalties are showalie8-17. The net

forward credit equals the forwardserve payments minus penalties fomdiard-reserve energy
obligation charges

Table 8-17
Forward and Real-Time Reserve Payments and Penalties, 2007 to 2009, $
Failure- . Forward-
Failure-to- .
Year to- Reserve Forward Reserve Net Forward Real-Time
Activate . Credit Obligation Credit Credit
. Penalties
Penalties Charge
2007 13,5/ 16,401 171,893,905 | 11, 680 163,808,694 6,568,714
2008 110, 7 17, 68 3‘ 179,551,242 ‘ 11, 543| 171,049,377 16,799,082
2009 18,3 14,044 148172068 | 11, 432| 144,119,362 7,852,066

Table8-18 shows total reserve charges for the reporting period that are allocattichecklad
obligation.

Table 8-18
Reserve Charges to Load, by Load Zone, 2009, $@

Market Product CT Load Zone NEMA Load Zone | Rest-of-System
Forward reserves TMNSR 1 9257,499 13,621,754 19,362,884
Forward reserves TMOR 195,102,881 17,851,418 118,922,914
Real-time reserves TMNSR 1 436,564 1380,148 1992,608
Real-time reserves TMOR 168,965 1106,003 1140,253
Real-time reserves TMSR 11,052,237 1 875,686 12,366,725

(a) The SWCT reserve zone does not have a separate allocation.

8.4 Regulation Appendix

This section presents additional detail on the requiremgsysients, and compliance of the ISO
New England Regulation Market during 2009.
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Table8-19 summarizes information about clearing prices in theuReign Market by month for
2000.

Table 8-19
Monthly Regulation
Clearing Price Statistics, 2009, $

Month | Minimum | Average | Maximum
Jan 650 12.28 91.40
Feb 6.17 9.77 80.74
Mar 133 | 1441 100.00
| Apr 5.18 9.68 95.84
| May 407 | 10.60 95.84
| Jun 0.00 9.70 100.00
' Jul 0.00 7.94 22.49
| Aug 0.00 7.60 58.41
| Sep 0.00 7.08 14.00
| Oct 1.09 7.00 15.00
| Nov 3.00 7.10 23.44
| Dec 0.00 7.87 81.49

Figure8-17 shows the NERC CPS 2 compliance requirement and the monthly ISO compliance levels
for 20009.
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Figure 8-17: CPS 2 compliance, 2009.
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Figure8-18 showsthe megawattime-weighted monthly average of the regulation requiremients
2006 to 2009
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Figure 8-18: Monthly average regulation requirements, 2007 to 2009.

Figure8-19 showsthe annual average regulation requiremantes2002. Average regulation values
have fallen from 1810 89 MW during the last six years
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Figure 8-19: Annual average regulation requirement, 2002 to 2009.
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Figure8-20 shows

the total 2009 Regulation Market payments by payment category.

Millions of $
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Regulation Capacity Credit = Regulation Opportunity Cost mService Credit|

Figure 8-20

: Total regulation payments by month, 2008 to 2009.

Figure8-21 showsin-serviceregulation capability by month for 2009.
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Figure8-22 shows regulatiogapacity and the amount of regulation provided by unit type for 2009.
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Figure 8-22: Regulation capability and regulation provided by fuel type, 2009.

8.5 Reliability and Operations Assessment Appendix

This section includes information on net Reliability Agreement and tariff charges, as well as a listing
of hours the system was under MinimGeneration Emergency events or M/LCC2.

Table8-20 shows the annual sum of monthly net payments for 2003 through 200

Table 8-20
Net Reliability Agreement Payments, System Total, Million $@
2003 2004 2005 2006 2007 2008 2009
Payment 83.36 177.64 223.71 348.69 140.76 127.22 71.83

(a) The table shows restated values for previous years that account for the refunds to load
associated with the FERC settlements.

Total payments under each 1SO schedule are showakle8-21.

Table 8-21
ISO Self-Funding Tariff Charges, $

Schedule 1: Schedule 2: Schedule 3:
Date Scheduling, System Energy Reliability
Control, and Dispatch Administration Administration
Service Service Service
2009 Total 24,992,702 53,660,899 38,398,312
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Total payments under each OATT schedule are showalife8-22.

Table 8-22
OATT Charges, $
Dat Schedule 1 Schedule 2: | Schedule 2: | Schedule 8: Schedule 9: Schedule 16: | Schedule 19:
ate chedule cc VAR TOUT RNS Black Start SCR
2009
Total 28,698,519 | 22,674,951 6,460,468 7,903,928 1,039,620,986 10,449,220 586,034

Table8-23 andTable8-24 summarize the periods when M/LCC2 and Minimum Generation
Emergency events were daedin 2009 to maintain system reliability. No OP 4 actions were
implemented durin@009

Table 8-23
M/LCC2 Events, 2009

‘ Date ‘ Area effected
‘ Jan 20 ‘ Public Service of New Hampshire (PSNH) only due to computer issues
‘ Jan 26 ‘ System capacity issue due to Sable Island outage
‘ May 15 ‘ PSNH only due to PSNH Energy Management System (EMS) computer problems
‘ Jun 15 ‘ PSNH only due to PSNH EMS computer problems
‘ Jun 30 ‘ The ISO due to capacity surplus problems
‘ Aug 3 ‘ All of New England for capacity
‘ Aug 5 ‘ All of New England for capacity
‘ Aug 11 ‘ All of New England for capacity
‘ Aug 14 ‘ All of New England for capacity
‘ Aug 15 ‘ All of New England for capacity
‘ Aug 21 ‘ All of New England for capacity
‘ Sep 27 ‘ All of New England for capacity
‘ Oct 3 ‘ All of New England for capacity
‘ Oct 5 ‘ All of New England for capacity
‘ Nov 1 ‘ All of New England for capacity
Nov 7 All of New England for capacity
Nov 21 All of New England for capacity
Nov 23 All of New England for capacity
‘ Dec 5 ‘ All of New England for capacity
‘ Dec 12 ‘ All of New England for capacity
‘ Dec 18 ‘ All of New England for capacity
‘ Dec 19 ‘ All of New England for capacity
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2009 Annual Markets Report

Minimum Generation Emergency Events, 2009

Table 8-24

Date Hours Declared
Feb 28 5:00 to 8:00
Mar 9 1:00 to 5:00
Apr 18 2:00 to 8:00
Apr 19 4:00 to 7:00
Apr 25 3:00to 7:30
May 8 3:00 to 5:00
May 22 2:15 to 5:00
May 27 2:00 to 5:00
Jun 1 2:00 to 6:00
Jun 15 2:00 to 4:00
Jun 22 2:00 to 5:00
Jul 1 3:00 to 6:00
Jul 5 6:00 to 7:00
Jul 13 3:00 to 5:00
Aug 9 0:15to 7:00
Aug 30 1:00 to 9:30
Sep 18 3:00 to 5:00
Sep 30 3:00 to 5:00
Oct 4 3:00 to 8:00
Oct 8 4:00 to 5:00
Oct 12 1:00 to 6:00
Oct 12113 23:00 to 4:00
Oct 26 3:00 to 5:45
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List of Acronyms and Abbreviations

Acronyms and Abbreviations Description

AC alternating current

ACE area control error

AMR Annual Markets Report

APR Alternative Pricing Rule

ARR Auction Revenue Rights

BAL -001-0 gltsnzzacrtdlaeal Power Balancing Control Performance

Btu British thermal unit

CONE cost of new entry

COs cost of service

CPS NERC Control Performance Standard

CPS 2 NERC Control Performance Standard 2

CRBF Congestion Revenue Balancing Fund

CsC Cross-Sound Cable

CSO capacity supply obligation

cT State of _Connecticut, Connecticut load zone,
Connecticut reserve zone

DALRP Day-Ahead Load Response Program

DARD dispatchable asset-related demand

DBD Design Basis Document

DG distributed generation

DOJ U.S. Department of Justice

EAS Energy Administration Service

EE energy efficiency

EMM External Market Monitor

EMS Energy Management System

EPAct Energy Policy Act of 2005

ERCOT Electric Reliability Council of Texas

FCA Forward Capacity Auction

FCM Forward Capacity Market

FERC Federal Energy Regulatory Commission

FRM Forward Reserve Market
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FTR Financial Transmission Right

GW gigawatt

GWh gigawatt-hour

HE hour ending

HHI Herfindahl-Hirschman Index

Highgate Vermonti Hydro Quebec Interconnection

HQICC Hydro-Québec Phase l/Il Interface

ICAP installed capacity

ICE Intercontinental Exchange, Inc.

ICR Installed Capacity Requirement

IMM Independent Market Monitor; Independent Market
Monitoring Unit

ISO Independent System Operator; ISO New England

kW kilowatt

kwh kilowatt-hour

kW-mo kilowatt-month

Lio Limit 10

LM load management

LMP locational marginal price

LOLE loss-of-load expectation

LSCPR local second-contingency protection resource

LSE load-serving entity

LSR local sourcing requirement

MCL maximum capacity limit

ME State of Maine and Maine load zone

MinGen Emergency

Minimum Generation Emergency

M/LCC Master/Local Control Center

asenocal Conto CeterProcaure No- 2
MMBtu million British thermal units

mo month

MW megawatt

MWh megawatt-hour

N-1 first contingency

N-1-1 second contingency
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NCPC Net Commitment-Period Compensation

NE New England

NEL net energy for load

NEMA Northeast Massachusetts and Boston load zone

NEMA/Boston Il:l)gratlhsezsetr\l\l/lea;s)ﬁ;husetts/Boston

NEPOOL New England Power Pool

NERC National Electric Reliability Corporation

NH State of New Hampshire and New Hampshire
load zone

NICR net Installed Capacity Requirement (net of the HQ
interconnection credits)

NNC Norwalk Harbori Northport, NY, Ca}ble (formerly called
the New York 1385 transmission line)

NPCC Northeast Power Coordinating Council

NTA negative target allocation

NY State of New York

NYISO New York Independent System Operator

NY-NNC Norwalk Harbori Northport,. NY, Cgble (formerly called
the New York 1385 transmission line)

NY-AC New York Alternating-Current Interface

NY-CSC New York Cross-Sound Cable

O&M operations and maintenance

OATT Open Access Transmission Tariff

ODR other demand resources

OP 4 ISO Operating Procedure No. 4

OP 8 ISO Operating Procedure No.8

PER peak energy rent

PIM PJM Interconnection, L.L.C.

pnode pricing node

PRD price-responsive demand

PSNH Public Service of New Hampshire

PTA positive target allocation

PTF pool transmission facility

QUA Qualified Upgrade Award

QWLI Quantity-Weighted Lerner Index
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RAA Reserve Adequacy Analysis

RAS Reliability Administration Service

RCP regulation clearing price

RCPF Reserve Constraint Penalty Factor

RFP request for proposals

RI State of Rhode Island and Rhode Island load zone
RNS Regional Network Service

ROS Rest-of-System reserve zone

RSI Residual Supply Index

RSP Regional System Plan

RTEG real-time emergency generation

RTLO real-time load obligation

RTO Regional Transmission Organization
SCC seasonal claimed capability

SCR special-constraint resource

SEMA Southeast Massachusetts load zone
SMD Standard Market Design

SOl show of interest

SWCT Southwest Connecticut

TMNSR 10-minute nonspinning reserve

TMOR 30-minute operating reserve

TMSR 10-minute spinning reserve

TOUT through-or-out service

UCAP unforced capacity

VAR voltage ampere reactive (voltage control)
VT Vermont and Vermont load zone
WCMA Western/Central Massachusetts

WEAF Weighted Equivalent Availability Factors
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