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October 28, 2009
VIA HAND DELIVERY

The Honorable Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street, NE

Washington, D.C. 20426

RE: Report of ISO New England Inc. Regarding the Technical Fesability and
Value to the Market of Smaller Demand Response Resources Providing
Ancillary Services, Docket No. ER

Dear Secretary Bose:

This report was prepared compliance with OrdeNo.719 regarding the technical
feasibility and value to thenarket of smaller demand response resources providing ancillary
services. Order 719 states:

fiThe Commission will require RTOs and I1SOs, in cooperation with their customers

and other stakeholders, to perform an assessment, through pilot projectsror othe
mechanisms, of the technical feasibility and value to the market of smaller demand
response resources providing ancillary services, within one year from the effective

date of the Final Rule, including whether (and how) smaller demand response

resources an reliably and economically provide operating reserves and report their

findings to the Commission. Additional issues raised here by commenters, such as

the need for measurement and verification standards and a definition of what
constituteand Aesmpbhsdemesourceo should b
assessment s. I n addition, while not part
Commission encourages the ISO/RTO Council to continue developing a

communications protocol for small demand response resoarmesncourages

RTOs and |1 SOs to consider the |1 SO/ RTO Cou
individual assessmends



The report describes the results of the Demand Response Reserves Pilot PragtaRR Pi | ot 0)
to date Also, itp r o v i d eassessnfer®d difie ability ofsmaller demand respsa resources to

satisfy the physical requirements to provide operating reserves, as well as partidipate in
Forward Reserves Market (AFRMO) .

Executive Summary:

The New England region has experienced significant girondemand response resoursese
theintroductionof Standard Market Design in 2003he key drivers of this growth include:

e Establishing a Demand Resources Department in 2002;

¢ Opening energy markets that establish-dhgad and redime LocationaMarginal
Prices (ALMPO) in 2003;

e I mplementing the | SO® abrdadmmeduoRdemsapdbo nse Pr og
response programs addressing system reliability and-@sponsivenessin 2003;
As illustrated in Figure ldemand response resource capability ¢pawn from 100
MW to over 2,000 MW

e Issuing a gap Request For Proposals to maintain reliability in Southwestern
Connecticut from 2004 through 2008, through which the ISO contracted 260 MW of

Demand Resources;

e Establishing a winter supplemental demaegbonse program in reactida the
January 2004 Cold Snap;

¢ Implementing a Demand Response Reserves Pilot Program in 2006 to determine how
small demand response resources (<5 MW) can provide a functionally equivalent

reserve product;

e Commencing transitonpaye nt s r el ated to the Forward C

2006 for which Demand Resources were eligible; and



e Executing the first two Forward Capacity Auctions in which Demand Resources
successfully competed with traditional generation resources to probide [2wW
during the first commitment period in 2040d then 2,900 MW of capacity 2011
to the New England region.

| SO New England Inc. (the fAl SO0) and the N
started working together in late 2004 to design and devdbipRaPilot to test thecapability of
smaller demand response resoutogsrovide operating reservés.
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The DRR Pilot was conducted because the region lacked empateabil how demand
response resourcbaveperformed under conditions in which the frequency and duration of the
| SO6s requested | oad r daidpatchoftraditioeal gereemtioc o mpar ab |

resources providing operating reserves. Prior to DRR, Fhe frequency of demand response

1Any demand response resources registered in the | S
group of retail customers with a maximum load reduction capability of 5 MW or less was eligible to participate in
theDRR Pilot.



resource activations under the Load Response Programs was limited to regional or system wide

emergency conditions, which occurred very infrequehtly

The DRR Pilot was implemented in October of 2006 and ran foyéacs (Winter
2006/07 through Summer 2008) on a system wide basigeafter,as a second phgshe DRR
Pilot was extended until May 3201Q butlimited to demandesponseesources in the
ConnecticuReserveZone only. Over 90 different resourcesefail customers) participated in
thefirst phase of th®RR Pilot representing as much as 30 MW of load reduction capability.
The frequency and duration of DRR Pilot resource activations was designed to test the resources
under conditions similar to trdispatch frequency and duration of other resources providing
operating reservesThe DRR Pilotresources were activated a total of 69 times over the three
year period with each activatiomnging fromthirty minutes toonehourin duration. To test
howthe performance alemand resourcesriedacrosshours of the day, the activations were
scheduled at different start times weekdayetween 00and17:00.

In 2007, the I1SO retained KEMA to analyze the performance of the demand response
resources padipating in the DRR Pilot. To assess the technical feasibility of demand resources
providing operating reserves, KEMA conducted an analysis of the DRR Pilot performance data
from all participating demand response resources over thgdamoperiod and copared the
performance data to the S Qiécbnical requirements of resources providing operating reserves
KEMAG6s anal ysi s i&ofthisirepatussed in Section

To assess the value to the markehafingadditionalsmall demand responsesources
provide ancillary services, in particulparticipaeintheFor war d Re s ERMo gtheMar k et
ISO analyedthe impact of these resources to the clearing results stithener2009Forward
Reserve Auction which is discussed in Sec6af this report

2 Over the period March 1, 2003 through September 1, 2009 demand response resources were activated on
8 different days due to regional or system wide emergency conditions.

3 . . .
At the time of writing this report, the full performance data wasamatlable for the second phase tiseKEMA
analysis and the entire discussion in this report focuses only on the first phase of the pilot.



The following is a summary of the major findings of the technical feasibility and value to

the market analysis:

e Small demand response resourcgsarticipating in the DRR Pilot exhibit lower
performance from their enrolled capacity. When amarket participantegisters a
demand response resource in the Load Response Program it provides dae eftinea
demand resourcedés ability to reduce | oad d
estimate is later adjusted based on how the demand response resources pnfioigran
actual emergency activationoran ke i t i at ed audit event. KETI
DRR Pilot demonstrates that the average hourly performafrtbe demand response
resources participating in the DRR Pilot ranged from 17% to 44% ofethidted
capacityin the Load Response Progréﬂihis finding indicates that the magnitude of
load reduction that small demand resources can deliver during frequent activiaions (
dispatch frequencsgimilar togeneration resources providing operating neseris less
thanthe magnitude of load reduction achidwiring infrequent activations.€.,demand

resourcesictivatedn the Load Response Prograliring emergency conditions).

e Performance of snall demand response resourcgzarticipating in the DRR Pilot
varieswidely. KEMA &6 s anal y s Pilst alsoflemonktratesihgtfhe
performance o$malldemand response resources vangkely from one activation tthe
next Across the tested hours@@to 17:00) the hourly variance for the best perforgnin
asset ranged fr om 2 énrolled caBalityd heanalysicirelicatee s our ¢
that amarket participantnay need to aggregate sevesaalldemand response resources
(retail customer}yinto a single resource and employ portfolio style contgchniques to
achievemore consisterpierformancavhenproviding operating reservesid avoidFRM

penalties for non performance.

e The addition of significant amount of reserve resources in certain Reserz®nes

may lower the Forward Reserve Market clearirg price, whilethe addition of small

4 o
Enrolled capacityisds ed on actual event performance or a mar
during energency conditions



amount of reserve resourcef all Reserve Zones and the Rest of Systemould not

have any immediate impact on the clearing priceThe participation of additional low
pricedresources in Reserve Zones that already haaelequate supplef reserve
resourcesvould increase competition anghyslightly lower the clearing price, but the
economic incentive for participation is small since the clearing price is already low. On
the other hand, there is a strong economicntice forany resource capable of providing
reservego participatan the FRM inthoseReserve Zonesxperiencing supplghortage

of reserve resources where the clearing price is $14,000d®Ath (the maximum offer
price allowed). Adding small amount oflemand response resources Y -20 MW)

in these Reserve Zones would not have an immediate impact on the clearing price, while
a larger addition (20MW or more)would. Nevertheless, addition ahyamount of
demand response resources would be benetiicibe reserve supply constrained Reserve
Zones because it would shorten the timeframe when the suppbxegedhereserve

requirement

e Small demand response resources could participate with lower barriers to entry.
Demand response resources paricipate in the markahrough the Dispatchable Asset
Related DemandiDARDQ) infrastructure.One featuref ISO-N E 6 soptmnzed
energy and reserwspatch ighatreserves may be provided by any qualified resource
that can respond to dispatch instrans, whether it is a generating resource that changes
production or a demand response resource that changes consuntfiioenty to
participate as a DARD @emand response resourcasnot be aggregated and must have
a peak load of 5 MW or greatétowever, #lowing the aggregabn of multiple
customers at the same electrical locatian,@ Node)and lowering the size threshold
couldincrease the useful potential of this infrastructure for small demand response

resources.

In addition, ISONE is acively working withmarket participarstto implement a new
dispatch and communication system for Forward Capacity Market resolicesew system
has a lower installation and operating dbsin thesystemcurrently required for DARDs and

traditional suply resources. Implementation of the new dispatch and communication system



will enable all dispatchable resources, including DARDSs, to benefit from the cost savings, and

thereby lower the barriers to entry for all resources.

The DRR Pilot analysis showsdt, through aggregation and the DARD infrastructure, a
market participaniay be capable of providing operating reserves with small demand response
resources, albeit at a lower capability than what can be achieved during emergency conditions.
Participaton of additionakmall demand response resouricethe FRM market shouldave
both a shorterm and longerm impact on operating reserve pricBise impact varies on the
geographical location and the type of reserve product offered in the Forward Reseioa.

The remainder of this report is organized into the following sections:

e Section 1 is a summary of the techniaatl operationalequirement®f resources

providingoperating reserves.

e Section 2 provides a summary of the DRR Pilot, including anitiein of small demand

response resources.
e Section 3 describes the analysis of the DRR Pilot performance data

e Section 4 is an assessment of the ability of small demand response resources to provide

operating reserves based on the finding in Se&ion
e Sedion 5 provides an overview and background on the Forward Reserve Market.

e Section 6 provides an assessment of the impact on FRMfi@articipation of

additional reserve resources in the FRM.

e Section 7 includes a discussion on the need for measuranckrerification standards.



Section 1: Operation Reserve Resource Technical and Operational
Requirements

The New England wholesale markests a jointco-optimization process to et resources
to satisfy theReatTime Energy requirements and meet REate Operating Reserve
requirements based on a leasst, securityconstrained economic dispatcii.hecore market
design does not allow separate bids to be placed in the energy atwheeaserve markets for a
resource.Rather, he decision to sclielle a resource teither produce or consume electricity
as opposed tprovide reservesis based on how the resource offers to sell or purchase

electricityin the energy market

The ISO dispatches the most efficient combination of resources to meehbslystem
load and the system reserve requirements. Thoptmization is done using energy offers from
suppliers (generators) and energy bids from demand customers (DARDS). Bids and offers from
all resources are used to determine which particgketa are dispatched to meet total system
load. Athigher levels of system demantbre expensiveupply generatiohmay be used
resulting in higher energy pricedikely encouragingrice responsive buye(®ARDs)to

reduce consumption.

Simultaneouly, any resource may be designated as providing reserves to the elgent it
available capacity thatisndti spat ched. A r e s odetermiredremitlse s er v e
energy offer or bid and its current output or consumption level. Astadigenerator that is off
line may be designated as prawigl reserves. A DARD consumitgtweerits maximumand
minimum consumption levelmay be designated as providing reserves. At higher energy prices
both of these resources may be dispatched, and amrgggno longer capable of providing any
reserve capabilitywhen fully dispatched In other wordsreserve capability may be considered

as potential energy supply that may be dispatched to alleviate a contingency

Resources must meet certain physiegluirements$o provide operating reserves, most

notably a demonstrated ability to increase production or reduce consumption by a stated and



measureable amount within 10 or 30 minufdsesephysical requirements are not based on the
characteristics, capdities or limitations of any specific resource, rather the requirements are
based on the physical needs to reliably operate the electricallgredequirements for

operating reserve resources are system operationsdadeld not vary from one resoartype

to another.Therefore, New England system operators can have confidence that a resource

providing reserves will be capable of performing like any other respuostding reserves

Not all resources are capable of satisfying the physical regeimsno provide reserves;
therefore, not all resources are capable of providing reserves. For example, a resource with a
limited or intermittent fuel source.€.,wind) may not be capable of satisfying the operating
reserve requirements because thermiguarantee that the unit will be capable of responding to
a contingency 24 hours per day, 7 days per weRksourcesvishing to provide operating
reservesnust be able to perform within certain titmaits (e.g.,reduce consumption to a
specified levelithintenmi nut es of the | SO6s reqthedeselof and
consumption or supply for the duration of thispatchrequesti(e., supply 100 MW for the next
threehours) To provide operating reservagesourcenust satisfy the pJsical requirements
specified in Section 111.9.5.1 of the ISO tariiicluding

e If the Resource is offine (i.e., not operatinyit must demonstrate (through an audit) that
it is capable of delivering a specified quantity of MWs within 10 or 30 miraftése
| SO6s request (in the case of a supply res
MW level (in the case of a demand resource). This is referredte @ AIM10 or
CLAIM30 capability respectively.
¢ |If the Resource is expected to deliver ress while being oitine, then the resource must
be able tsupplythe reserves (through increasing supply or decreasing consumption)
within the timeframe of the assumed reserve obligation without any ramp constraints;
e The Resource must have Electronicfaich Capabilityand be able to follow 1ISO

dispatchi nstructions?

5 . . e .
The Resource must meet the technical requirements specified in ISO New England Operating Procedure No.

14, Technical Requirements for Generation, Dispatchable and Interruptible Loads.
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Section 1.1 Dispatchable Asset Related Demand (DARD) Infrastructure
The Dispatchable Asset Related Demand infrastructure integrates demand response

resources intthe wholesale market amslthe mechanism by which demand resources can
provide operating reservebne DARD infrastructurevas implemented in 2006 aatlows

market participarstto purchase electricity at nodal hourly priedsle simultaneouslyproviding
operating reserves byrtiie of dispatchable emand bids to purchase electricifijhrough

dispatch instructionshe ISOcanrequesthe resource to reduce consumption, thus provide the

same operating reserve product as a generatiitionaly does.

It is important to notéhat he DARD infrastructure is different from the supssige
approactcurrentlyused to compensate demand response resources in the Load Response
Programsthe DRR Pilot (described in Secti@phand the Forward Capacity Markethe
supplyside approacbffers payments to demand response resources for load reductions
(calculated relative to a customer baseline) and allocates the costs associated with the payments
to othermarket participarst The DARD infrastructure providesstomersa means to
participate as the most fundamental form of price responsive demand, with a commensurate
financial incentive to alter consumption (increase or decrease) in responsditneeaiergy

pricesand SOG6 s dnhstrsigiamd. ¢ h

To participate as a DARD, a custormesuld first have to install all the necessary
metering and telemetry equipment, just like any other dispatchable resource in New England.
Theseperformance measurement and communicagguirements aressentiallythe samdor a
generator or DARD resoceand arecomparable tohe requirements for a Demand Resource in
the Forward Capacity MarkétA load customemwithin theFCM hassatisfiedalmostall the

metaing and telemetry requirementscessaryo participate as a DARD.

To understand the valué aload customer participating as a DARD, it is useful to

compare théoadcustomer to the owner of a fagttirt peaking generator. The owner ¢hst

5 An RTU is required for all assets participatin i n New Engl andés whol esale markets.
have made utilization of the RTU far less expensive than the RIG technology.

" Operating Procedure No. 14Technical Requirements for Generator, Demand Resources and Asset Related
Demand.

11



startpeakinggeneratodoes not derive substantial profit from its energy saldé® reason is, the

fastst art peaki ng oupetis expeasive and thereforegitrliig ylispatched,

based on pricegnly duringafew high priced hours per yeafhefastst art gener ating
value (beyond its value as a capacity resource) is in its-btareservecapabilityi its ability to

come online quickly in response to a system contingenéyload customer participating as a

DARD will have a similar valuebjective Formanyload customes, frequentoad reductions

may becomexpensiveor impractical For example, an industrial customer will likely incur

additional costs for curtailing an industrial process or shifting work from one time period to

another. Consequently, similar to the fastart generator a load customer participating as a

DARD will find value in its stanéby capabilityi its ability to reduce loaduickly in response to

a system contingendy.

The reserve designation fthre faststartpeakinggenerator depends on the particulars of
its energy offer and its demonstrated dality. The energyoffer depicts how fast thgenerator
cancome online and how much energtycan producevithin that timeframeA demonstration
audtconfirms the generator 6s Tharpsarbeidésigriatoarft o me et
the DARD simlarly depends on the particulars of its energy bid and its demonstrated capability.
The bid depicts how fashe resourcean reduce its consumption and by how mudtile a

demonstration audit confirmsdARD parameters.

The gener atfaris dssipplg cuwe; lgeginniag from zero output, the generator
provides increasing prieguantity pairs up to its rated output. The higher the energy price, the
more energy the generator is willing to produ
demand curveof decreasing pricguantity pairs; the bid begins at its normal consumption level
(termed its maximum consumption level) and ends at its reduced consumption level (termed its
minimum consumption level). The higher the energy price, the gteéatamount of

consumption the customer is willing to curtail.

8 System contingencies are not synonymous with periods of peak demand. Reserves are intended to provide a response
to a system contingency, which may occur at any time. Reserves are maintained to restore the system to control limits within
prescribedimeframes. In contrast, Demand Resources (an FCM resource type) are primarily intended to provide capacity during
times of peak demand. Demand Resources do not have the same performance timeframes or the same participation requirements
as reserve resoees.

12



Thus, the DARDparticipates as prieeesponsivalemand.Participatingthis wayallows
the resource toontrol its wholesale energy purchase exposure by bidding the energy prices
abovethelevel atwhich it would prefer to reduce consumption rather than continuing to buy
energy. In addition to controlling its energy purchases and providing reserve capability, the
customer also reduces its capacity obligatiBecausehis load is dispatchue (.e., willing to
interrupt when requestdry the ISQ it is only necessary to procure capacity for the remaining
portion of the load that is not dispatchable. Conceptually, a load customer participating as a
DARD that bic its entire demandcpnsumpibn) as dispatchable would have no capacity load

obligation (.e., no capacity payment to make).

13



Section 2: Demand Response Reserves Pilot Program

ThelSO and NEPOOIcollaborated to design, develop and implentkeDRR Pilot
because the region lackethpirical data on howmalldemand response resources perform
under frequent activatioRrior tothe DRR Pilot demand response resources participating in the
Load Response Programs were activated during regional or system wide emergency conditions
andfor annualtesting Over the5 Y% year period frorMarch 2003 through September 2009
demand regpnse resources were activatetbtal of8 times. A table describing the Load

Response Programs is included in the Appendix.

TheDRR Pilot was implemented on&ober 1, 2006 with the goal of determinimgw
small demand response resources (with a maximum load reduction of less tharnvioMiV)
perform under frequent dispatch conditions similar to thgeokratorslispatched for system
contingencies The firstphase of the DRR Pilot commenced on October 1, 2006 and continued
through September 30, 2008. Under the DRR Pilot, the ISO separately solicited DR resources
for each winter and summer season in the same timeframes as the Forward Reserve Procurement
Period occurs. A variety of small demand respores®urces were selectedrépresent the
population ofresources that would likely participate in a competitive market. Specifically, the
DRR Pilotprogram allowed formenrollment olup to 50 MW ofsmall denand response

resources from the following categories:

1. Customers with behind the meter generation and weather independent load;
2. Customers with behind the meter generation and wedépeamdent load;

3. Weathetindependent load reduction resourcasi

4. Weatherdependent load reduction resources.

Actual participation in the DRR Pilot remained below the limit of 50 MW throughout all
seasons. The table below provides the number of resources that participated in each season, the
total capacity ratig of those resources, and the number of activations during that s€ason.

mean capacity rating of resources participating in the DRR PiloORasW.
14



Season Number of | | 544 Interruption Dlggr:tl;glad
Activations | Assets MW Assets MW
Winter 06-07 19 47 14.9
Summer 07 17 88 20.3 2 10.0
Winter 07-08 17 77 13.7
Summer 08 16 88 18.6 2 10.0

Tablel - Demand Response resources participating in the DRR Pilot program

Market participarg with resources participating the DRR Pilot were compensated
based on the Forward Resef¥earing Priceof the Reserve Zone in which they participated
Comparable payment wadsemedecessary to ensure that resources participating in the DRR
Pilot program wouldespond to the sanpice signals as resources prowglioperating reserves
in theFRM. To furtherencourage participationot all FRM penalties were applicable in the
DRR Pilot A comparison of the incentives and penalties of the DRR Pilot versus the FRM is

included as Apendix B.

Resources participating in the DRR Pilot program were required to register in the Real
Time 3@Minute Demand Response Progrand not usemergency generatias the means of
reducing load Partidpation in the DRR Pilot wagrimarily from supemarkets big box
retailers ad aggregation of residential air conditioning direct load cantfobm October 2006
through September 2008, the DRR Pil@s open to resources throughout New England.
However, only demand response resources located @aheecticut and thgreater Boston
areaparticipatedmost likelydue to the high clearing prices of the FRM for those areas at the

time.

On July 28, 2008, IS@IE and NEPOOL filed with the Commission a proposal to extend
the duration of the DRR Pilot progm. The Commission accepted this proposal, which revised
and extended the DRR Pilot program for the period from October 1, 2008 through May 31, 2010.

This extended phase of the program allowed-NEOto collect additional data to develop

9 . . .
Small demand response resources with emergency generation were excluded from the DRR Pilot because local and
state environmental regulations prohibit their operation outside of emergency conditions.

15



responsiveness ries for demand resources and enabled-NEDto better model the likely
reattime performance of smaller demam$ponseesources viding reserves. This phase was
only open to demand response resources located in the Conneesenve dnebecause th
reserve requirement in other zones was either zero, or themdready an adequate supply of
reserves.

The ISO consulted with representatives from the E.O. Lawrence Berkley National
Laboratories (ALBLO) and the @&anDlatonsi um for E
(ACERTO0O) to develop the DRR Pilotédés experi men
parameters would affect the likely performance of the demand response resources, in terms of:

a) achieving the contracted amount of load reductioninvitie time requirements after dispatch
by the ISO, b) maintaining the load reduction over the activation event, and c) reconnecting the
|l oad at the | SO6s direction. The experi menta

capture the variabilitin performance of different demand response resources as functions of:

1. Dispatch Frequency:The time between two consecutive load dispatches may

affect the performance of some demand response resources, as customer loads may either
take time to rebound onay rebound beyond baseline values as laadsvers froman end
use energy deficit. Furthermore, frequent d
load, due to reduced occupancy comfort or simply customer fatigue given the logistics of
performing frequent load reductions.

2. Duration of Dispatch Event duration may affect performance of certain types of

demand response resources. Some customers may have a minimum downtime threshold for
equipment or processes, requiring that the load piblkeugelayed until that minimum
threshold time is met. For other customers, longer load reduction duration could reduce
performance, particularly if the load reduction impacts comfort conditions in facilities.
Duration of load reduction and time betweeadalispatches together may have a
compounding effect on customersd6 core busine

3. Season:The winter season may significantly affect the potential load reductions
for weather dependent load becatiss type ofioad is expected to be attutable to ai
conditioning enelises. Backup generators may have different cold start behavior between
summer and winter conditions.

16



Table2 below is a summary of the parameters used in the DRR Pilot

Dispatch frequency Once a week

Within one day

Daily
Duration of dispatch 15 min

30 -60 min

Two hours
Season Summer

Fall and Winter

Table2 - Parametersused during the DRR Pilot

17



Testing all combinations of these three key parametergned an experimental design
comprising 18 different conditions (@riationsof dispatchfrequency 3 variations ofdispatch
duration and2 seasons). Because at least two independent tests of each parameter condition
were needed, the ISO scheduleditolidal test events to allow for two independent tests of each
parameter combination.

18



Section 3: Analysis of the Demand Response Reserves Pilot Program

The ISO retained KEMA to analyze the performance data from the DRR Pilot program
The evaluation walkased on Sninute interval meter data from the demand response resources
participating in the DRR Pilot during the period from October 2006 to September 2008
encompadag four seasons.e.,awinter and summer seaspar each year}’ Load reductions
were calculated for each demaresponse e sour ce as the difference b
customer baselineonsumptiorand the actual facility metered load. The customer baseline

represents the resourceds expectnetdccerader gy con

Section 3.1 Historical Enrollment in the DRR Pilot:

The participation of resources across the four seasons of the DRI Buatmarized in
Table3 below. Eighty two out of ninety eightesource$84%) participated in at least three of

the four seasons of the DRR Pilot.

10 . . .
Performance data after the Summer 2008 seaasmot available at the time the analysis was conducted.

11 . . . .
Customer baselines were calculated using the methodology for-Mé8@ RealTime Demand Response
Program as described in ISO ManuallRP.

19



Table3 - DRR Pilot Participation across Seasons

Section 3.2 Hourly Performance Analyses:

To evaluate the actual performance in the
comparedhe observed load redumt against h e r e esnwlied capadty the 30Minute
RealTime Demand Response Prograrheenrolled capacitpf a resourcés the actual
demonstrated performance during emergency conditions or an ISO initiated audit. For resources
that have notlemonstrated performance, the enrolled capacity is based oratket
participanb s engi neer i ng e6sldad nedudtien capdbilitfomermalizethe ur c e
analysisKEMA measuredhe performancef the individual resourcas terms ofobservedoad
reductionasa percent of enrolled capacity. For aggregated resources (the whole pilot, or some
small er group) performance was measured as th

percent of the sum of all resourcesdéd enroll ed

20



Loadredict i on as a percentage of the resources
variability across events and hours and different grouping scenarios. An important observation
relates to the lower limit of the range of performankcead reduction variabty, when grouped,

is reduced and minimum load reductions become less extreme.

The DRR Pilot analysis determined load reduction levels and variability across events
over the hours of the day. To display these findings KEMA developed figures containing
multiple box plots. There is one box plot for each hour of the day. Each box plot (illustrated in
Figure2 below) visually represents the distribution of performance across all of the events in that
hour. The median is represented by the line withirbthe The top and bottom of the boxes
indicate the 28 and 7%' percentile. Thetipsdwhi sker s® emanating from |
of the box show the minimum and maximum values for that hour. In the figures, number values

above the box plots indicatee number of events in each hour.

High Extreme

75 pctl.

50 pctl./Median

25 pctl.

Low Extreme

Figure2 ¢ Box plot schematic
Figure3 belowis a boxplot chart for one of the best perfoing resources in the DRR

Pilot. On average he resource perforea approximately 50% of thenrolledcapacityacross all

hours of the day. During three evergsy(, hour ending 12, 13 and 15) the resource provided

reduction below 10% of its enrolled caggg. An important observation from this analysis

21



relates to the lower limit of the range of perfamse.F o r

reductions approached zero. Thus, despite the substantial median load reduction, in some cases

the load reduction was very little.
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Figure3 - Performance of a small demand response resoeiin the DRR Pilot
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When KEMA aggregated the performance of the individual resources into agriogge

the performance varianeeas reduced, as illustrated in Figdrbelow.

22
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Aggregated performance of all small demand response

JopsESources enrolled in the DRR Pilot (Octo 2006 - Oct 2008)
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Figure4 - Aggregated performance for all smalemand response resourcemrolled in the DRR Pilot

While thevariancein performance decreases with aggregation, the analysis shows that
the magnitude of consistent load reduction provided by the snrmalirteresponse resources is
significantlybelow theirenrolled capacityn the30-Minute RealTime Demand Response
Program.The mean enrolled capacity of the aggregated resources was 21.6KEHRAR.
calculated the mean load reductionthe entire piloto be7.68 MW or 35% of themean
enrolled capacitas @n be seen from Table 4 belotherefore, without taking into
consideration the magnitude of the variations, the analysis indicates that the mean load reduction
of the aggregated resouralsing frequent activations is significantly less than the res@usce

load reduction capability during infrequeatttivations i e.,emergency conditions).

DRR Pilot Statistical Performance Overview
Pilot Resource
Size (mean baseline) 43.42 | MW | 0.59 | MW
Mean Load Reduction 7.68 | MW | 0.10 | MW
Mean Enrolled Capacity 21.67 | MW | 0.29 | MW
Mean Unrealized Commitment 13.99 | MW | 0.19 | MW
Mean 'Underperformance' 64.57 | % 64.57 | %

Table4 - Statistical Performance overview of the small demand response resources participating in the DRR Pilot
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Section 4: Assessment of Small Demand Resources Ability to Reliability
and Economically Provide Operating Reserves.

K E MA analysisof the DRR Pilot performance dataggestshat through aggregation
and portfolio management smdkmand response resourcesy be able to pwvidean operating
reserve produdhrough the DARD infrastructure. However, the quantity (MW) of operating
reserves offered by small demand response resources will likely be less than the quantity of load

reduction capability available from the same teses during infrequent emergency conditions.

While there are currently two noted barriers to entry for smaller customers as a')ARD
presuminghe barriers can be lowered or remoyéds conceivable that a group of customers
could collectively partigate as a single DARD. To administer the DARDugh aggregation
and portfolio management would be necessary fone of the customers or thedministrator
to be designateasthe LeadViarket Participanfor the DARD asset® The samarrangements
are commorior generatas. Contractual arrangements are often made so that some other entity
instead of the owner, theg e n e r a t Marlk@tsPariicipaatd

Thistype of an arrangement with a Lead Market Particigaalsotrue for load
customers.Load customers not participating in the wholesale market have at some point in their
supply chain an entity serving th@iholesaleenergy demand; either a utility or a competitive
energy supplier. This supplier is in effect the L&éatket Farticipantfor this load and
consequently is responsible for the demand at the wholesale Reatonably, this energy
supplier would have some expectation or forec
include in any fixed price charged to the customeraprm for assuming the price risk at the

wholesale level.

12 . . . . .
Mentioned elsewhere in this report is the currequirement that a DARD be at least 5MW and cannot be formed
by aggregating load customers.

13 . o . . . .
The primary responsibility of the Lead Market Participant is to offer or bid the asset into the market each day, and
administer the subsequent settlement fumnstiwith the 1SO.
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The DARD infrastructur@rovides an opportunitipr the customer that can reactréat
time wholesaleenergyprices. By being priceesponsivehe customer can avoid any price risk
premium assadated with a fixed raté? TheDARDO snergy bid is a priceesponsivalemand
bid; hence there is no need for price risk premibetausé¢he customer contrsits own energy

costs by curtailing consumption when prices are higher than its bid.

For exampe, a customer willing to reduce its lighting may determine that it can reduce its
energy costs by reducing its consumptiyrturning off some lightat modest energy prices. In
contrast, a customer that must stop a manufacturing process would ndsdttthefcosts
involved in stopping and restarting the process against a much higher energy pisce.
comparisorb et ween a customer 6s ener gsassencedfpricea n d

responsive demand.

14 The price risk premium is intended to capture and monetize the volatility of wholesale prices.

Hypothetically, a perfect prediction of volatility would yield the same total payments whether paying a fixed rate aalhee var
wholesaleprice. To the extent the volatility is less than anticipated the total fixed price payments would exceed the total of
variable wholesale price payments, and vice versus. For DARDs the total payments from variable wholesale pricing may be
further reduceds the demand bid reduces the amount purchased at higher energy prices.
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Section 5: Overview and Background on the Forward Reserve Market

The ForwardReserveMarketwas implemented in December 2003 and revised in
October 2006. It is a market based method for forward procurement of two types of operating
reserve products; TeMinute NonSpi nni ng Re s € and €hirty Nlifufe MpeiBtRg
Reserves (ATMORO) . T MNIB®resouces.ehrotsynchmrizedite d by
the electricity grid) that can supply electricity or reduce consumption within ten minutes of
receivingdispatchinstructions from theSO. TMOR can be provided by eitherlome or off
line resources that are capable of supplying electricity or reducing consumption within thirty

minutes of receiving instructions from the ISO.

The FRM is a forward financial markiet whichthe market paticipants can take a
Forward Reserve Obligatido deliver operating reservesreal time with a compensation st
the Forward Reserve Clearing Prié&e performance payments and penalties in the FRM design
provide sufficient incentive famarket paitipants to deliver tlir reserveobligations. This
balance of financial risk and rewardthe FRMhelps instill confidence in the system operator

thatforward procuredeserve will be available when needed real time

The ForwardReserveMarketproaures TMNSR and TMOR through a cestinimizing
uniform-price auction held twice a year, one pachForward Reserve Procurement Per(ioel.,
summer and winter). The quantity of TMOR and TMNSR procured varies by product and region
depending on the calcuéat reserve requirement§ MNSR is procured for the entire New
England system, while TMOR is procurggstemwide oron a zonal basis to ensure that
adequate resources are availablglieiReserve Zones Southwest Connecticut (SWCT),
Connecticut (CT)thegreater Boston area (NEMA/Bostom) in the Rest of System (RQS)

Market participarg submit offers in thedtrward Reserve Auctioon a portfolio basis.
The ability to submit portfolio offers provides flexibility and improves the likelihood that
reserve will be available in reaime. Further, the portfolio feature allowse market
participans to aggregate different resour@eg.,supply anddemand to meet their obligations
and manage their portfolios as needed to accommodate unit outages, gphi@@Tteristics,
economicsetc. For example, several resources may be used to fulfill an obligation in a given
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day, or in a given hourAs discussedn Section 6of this report the portfolio featurés important
to market participarst with small demad response resources looking to provide operating
reservesAs additional level of flexibilitymarket participarst can bilaterally trade their reserve
obligation with othemarket participarstas an additional level of flexibility.

Market Participantsvith a Forward Reserve Obligation must designate for every
weekday between 07:00 and 23:00 (excluding weekdays that are NERC designated holidays)
some combination of online or offline resources capable of satisfyiirg&serve obligation
type (.e., 10or 30 minutes).The ISO uses a joint optimization process to serve thdineal
energy requirements and satisfy operating reserve requirements based cnasteasturity
constrained economic dispatch. Therefore, resources that are assignetyttheadisction
obligation in reaitime must submit Supply Offers or Demand Bids into the -Reak Energy
Market Thesesnergyoffers or bids must be at above the prdetermined threshold price to
decrease the probability that they will be called oprtavide energy.

The introduction of three import constrained Reserve Zones in October 2006 added
geographical valuation to the FRM procurement process. With this glearegerve requirement
is calculated for each Reserve Zone. Reserves that are ofifiéheda Reserve Zone are more
valuable because themscade up, such thadt only cartheysatisfy the reserve requirements of
the zone, butheycan also be applied toward meeting the sydtaral requirement. For
instance, one megawatt of TMNSR in SWE&3ntributes to meeting four distinct requirements:
the systerlevel TMNSR requirement, the systdavel TMOR requirement, the SWCT TMOR
requirement, and the CT TMOR requirement (SWCT Reserve Zone is nested within the CT
Reserve Zone so any reserves ofltareSWCT count toward meeting the reserve requirement of
CT).

TheForward Reserve Clearing Pripeovides a very important indicator about the
locational reserve needs of the system. Whewotfieeed reserves ia Reserve Zonare less than
the reserveaguirementshen theForward Reserve Clearing Prioéthat zondor that products
administratively set equal the Forward Reserve Offea@ of $14,000/MWmonth This high
clearing price signals shortage of supply and encourages increased partiaipdiadriReserve

Zone Conversely, when the clearing price is low or z#re price indicates that adequate
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reserve resources exist in tReserve dne and future investment in reserve resourcésat
zonefor that productmay not be economic. For expla, recent transmission upgrades have
reduced the reserve requirement in the greater Boston ared,866MW in 2007 to 0 MW in

2009 which has resulted in reduction of treserveclearing price from $14,000/Mwhonth to
$O/MW-month. The decrease oBerve requirements in the greater Boston area is an example
of howsometimes transmission upgrades, instead of building reserve restamadggmnge the

reserve needs of the system.

A market participanthat fulfills its Forward Reserve Obligatiomill receive
compensation based on therward Reserve Clearingi®. Amarket participanthat fails to
fulfill its reserve obligation will not only forfeit its FRM compensation, but will also receive
associated penalties. There are two types of pendfadare-to-Reserve and Failuio-

Activate.

TheFailureto-Reserve penalty is imposed when the
an hour are less than its auction obligation for that Reliability Zone for that hour. The f@ilure
Reserve penaltfor each houis 1.5multiplied bythe auction clearing price times the failed
MWh. The Failureto-Activate penalty is assessed wlaroffline resource fails to start or
reduce load to its minimum consumption level upon a request by 18@espurcdails to reach
its CLAIM 10 or Q_AIM 30 capability in the required 10 or 30 minute interval. The Fatlre
Activate penalty per each hour is the maximum of the &@Biplied bythe auction clearing
price or the nodal LMP of thepplicableresource, times themount oMWh that was not
activated These penalties provide a financial incentive for resources to fulfill their auction

obligation in real time, thereby minimizing the periods of operating reserve shortage.

In addition, every time a resource is dispatched, itopadnce is evaluated to ensure
that the resource mesats capability to provide reserves within 10 or 30 minutes. Failure to
provide the claimed reserve capability twice in a row would result-matiag the reserve
capability of the resource by 25%. Basubsequent performance failure woulerate the
claimed reserve capability l@nadditional 25%. A resource that has failed to meet its claimed
capability can request a test teawdit its capability and avoid potential-citing.

28



Section 6: Assessment of the Added Value when Small Demand Response
Resources Participate in the FRM

TheForward Reserve Clearing Pricflects the cost to serve the next increment of
reserve based on submitted offers and is calculated separately for each reserve peadhbct in
Reserve Zone or the Rest of System. When submitted offers are not adequate to meet the reserve
requirementthe clearing price for that product is set to Feeward Reserve OffeCap of
$14,000/MWmonth.

Currently, there are no demand response ressiparticipating in the FRM.0 evaluate
the impact of small demand response resources participating in the FRM, the 1ISO considered two
scenarios of demand response resources providing regetiiesSummer 2009 FRM auction.
Scenario 1 evaluated the iagt ofadditionall0 MW of demand response resources, while
scenario 2 evaluatete addition oROOMW of demand response resources participating in the
FRM. The goal in scenario 1 was to evaluate how a small amount of small demand response
resources offed in the FRM would impact the clearing of the auction. The amount of reserves
selected in scenario 2 was estimatetdeapproximately 10% of the demand response resources
currently participating in the Load Response Programs.

The addition of small dema response resources was revieseguentiallyper Reserve
Zone or Resbf System and per product type To estimateheimpact on the 6rward Reserve
Clearing Pricethe ISOa n a | y zl@ddstadoh eo f i t $ulbmittedcoffensaahd approximated
the eypected clearing (attempting at the same tioreot divulge sensitive information regarding
past submitted offers) had the offémsm the small demand response resources sa@mitted

as price taker®

15 . . . .
While Table 5 showan addition of 40MW of reserves in total, the assessment was perfasswtiingl0 MW
wasaddedn each of thel areas.

16 . . . .
We assumed the Market Participantsiefde small demand response resources submitted offers with price of
$0/MW-month
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Section 6.1 Scenario 1 - 10 MW of demand response resources
participating in the FRM

When observing theesults of the @mmer 2009 Brward Reserve Auction wsee that
almost allTMNSR reserves are offered in the Rest of System aithinimal amounbfferedin
the NEMA/Boston Reserve Zone. Havih§ MW of TMNSR capable small demand response
resources offedin the Summer 2009 Forward Reserve Auctioany Reserve Zonar Rest of
Systemwould notimpactthe clearingorice of the audbn as we can see iraible5 below. The
10 MW of small demand responseserves offered in CT and SW@$ a priceof zerowould
clear at the ceiling price of $14,000/M¥onth because of theistingshortage of supply in
these Reserve Zoneshe addition of an additiond0 MW of reserves offered in the Rest of
System or NEMABoston Reserve Zoras a price taker would have no significempad on the

overall clearing price.

ComparativeFRM Auction Clearing Results (Summer 2009) for TMNSR
Rest of NEMA/
System CT SWCT | Boston
Reserves Offere@MW) 1,432.4 0 0 25
Reserves Require(MW) 850 850 850 850
iﬂg{gﬁr 2009 Reserves Cleare@W) 825 0 0 25
Clearing Pric€$/MW -
month) S 6,297 | S 14,000 | $ 14,000 $6,297
Predicted Summer Reserves Offere@iw) 1,442.4 10 10 35
2009 Auction with | Reserves Require(MW) 850 850 850 850
10MW small Reserves Cleare@Ww) 825 10 10 35
demand response | Clearing Pricé$/MW -
resource month) S 6,297 | S 14,000 | $ 14,000 | $6,297
participation Impact None None None None

Table5 ¢ Comparison of FRM auction clearing with additiorBOMW of TMNSR small demand response resource
participation

Having10 MW of TMOR capable small demandsponse resources o#erin the
Summer 2009 Forward Reserve Auctinrany of the Reserve Zones or the Rest of System
would have nampactonthe clearing pricefahe auction aglustratedin Table6. The reserve
requirements for Rest of System and MeMA/Boston Reserve Zone areMdN, while adding
10 MW of reserves ithe CT or SWCT Reserve Zone would still iz sufficientto meet the
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CT reserve requirementslencethe clearing pricen CT and SWCT Reserve Zomsuld remain
at theForward Reserve fier Cap of $14,000/MWmonth.

It is important to note that while there is adequate supply of reserves to meet the reserve
requirement for the SWCT Reserve Zgmich is nested within the CT Reserve Zgnbgre is
a shortage of supply in the parent Resetwne (CT)Hence the clearing price for the SWCT

Reserve Zone wouldqualthe clearingprice of the parent Reserve Zone (CT).

ComparativeFRM Auction Clearing Results (Summer 2009) for TMOR
Rest of NEMA/
System CT SWCT | Boston
Reserves OfferedMW) 377.5 597 401.7 25
Reserves Required
(MW)* 798 1,145 22 0
Reserves Cleare@W) 0 597 401.7 0
Summer 2009 Clearing Pric¢$/MW -
Auction month) SO | S 14,000 | S 14,000 SO
Predcted Summer | Reserves Offere@Vw) 387.5 607 411.7 35
2009 Auction with | Reserves Require(MW) 798 1,145 22 0
10MW small Reserves Cleare@Ww) 0 607 411.7 0
demand response | Cleaing Price($/MW -
resource month) S0 | $ 14,000 | $ 14,000 S0
participation Impact None None None None

Table6 Comparison of FRM auction clearing with additional 10MW of TMOR small demand response resource
participation

Section 6.2  Scenario 2 - 200 MW of Demand Response Resources
participating in the FRM

An additional200MW of TMNSR capable small demand response resowffesed in
the Summer 2009 Forward Reserve Auctiauld impactthe clearing price in all Reserve
Zones. Most notably, theselditional reserves would result in having more supy ttemand
in thehistoricallyreserve deficient CReserve ZoneThe clearing pricén the CT Reserve
Zone (and consequently in SWCT due to the nested configurataridl be lower than the

" TMOR Requirements can always be substituted by clearing the higher quality
reserve product TMNSR (as was the case for Rest of System where 825 MW of TMNSR
reserves were alaely cleared)
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adminigratively set Forward Reserve Offer Cap of $14,000Avi\éhth The clearing price in
the Rest of System and the NEMA/Boston Reserve Zone would also decrease, but not as much

as in CTdue to the abundance of supply and the fact that the clearing pricextyyadepressed.

Table7 below contains the projected results of the FRM auctiaderthis scenario:

S 14,000
1,632.4 200 200 225
850 850 850 850

825 200 200 225

S 6,000 S 13,0000 $ 13,000 $ 6,000
Smalll Medium Medium| Small

Table7 Comparison of FRM auction clearing with additional 200MW of TMNSR small demand response resource
participation

The addition oR00MW of TMOR capmble small demand response resources in the FRM
would havea similar impacbn the clearing prices the CT and SWCT Reserve Zones because
there will be more supply than the reserve requirepdenthe first time since the introduction of
the FRM in 2006 The auction clearing pridge these two Reserve Zonesuld be below the
administratively set Forward Reserve Offer Cap of $14,000/iM@vith The clearing price in
the Rest of System and the NEMA/Boston Reserve Zone would remain at $0 because there is no
reserve requirement. TalBédelow contains the projected results of the auatiwerthis

scenario:

33



Reserves Offere@MW) 377.5 597 401.7 25
Reserves Require(MW) 798 1,145 22 0
Summer 2009 Auction |[Reserves Cleare(MW) 0 597 401.7 0
Clearing Pric€$/MW-month) S0/ $ 14,000[ $ 14,000 S0
Predicted Summer 200Reserves Offere@VW) 577.5 797 601.7 225
Auction with 200MW  |Reserves RequireMW) 798 1,145 22 0
small demand respons¢Reserves Cleare@W) 0 797 601.7 0
resource participation | Clearing Pric¢$/MW-month) $0| $ 13,000[ $ 13,000 $0
Impact None| Medium| Medium| None

Table8 Comparison of FRM auction clearing with additional 200MW of TMOR small demand response resource
participation

An additioral participation in the Forward Rexwe Auctionof 200MW of small demand
response resources in the CT Reserve Zone is significant to the FRM because building new
generation in this part of New England has biestoricallydifficult. Having met the reserve
requirement for tis Reserve Zones significant because witach new reserve provider (either
generator or demand response resousigsnittingoffers in the CT and SWCT Reserve Zone
the clearingoricesshould continue to decreadeng as reserve requirements do not increase
proportianally).

Fromaneconomical standpoiribr the small demand response resouitds most
lucrative to provide reserves (either TMOR or TMNSR) in the supply constrained Reserve Zone
CT (or SWCT due to the nesting configuration) becaugbedupplyshortaje and high clearing
prices. On the other hand, provid TMNSR reserves in the RedtSystem or
NEMA/BOSTON would yield a compensation of approximatelyo86/MW-month.Providing
TMOR in Rest of System or NEMA/Bostas not practical because the resemguirements for
that product irzero at this time

It is important to note that the | SO&6s ana
demand response resources. The addition of any resodereand or suppliy participating in
the FRM as a price kar will produce the same results as described above. What may
differentiate small demand response resouiroes generating resourcestige expedibus
mannemwith which the small demand response resource&itar the market The 1 S06s

experience wit small demand response resourntedateis thatthattheycan begin participating
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in the program rathegquickly, since they are not subject to the same siting and environmental
restrictions that traditional generation resources are facing. This heresfiecially valuablm

the geographic regions wheeservesare most neededherefore, through aggregation and

portfolio management, small demand response resources may prove to be a valuable addition to

New Englandés fl eet cesf operating reserve reso

Section 6.3 Overview of the Comparability of Small Demand Response
Resources to Participate in the FRM

The KEMA analysion the performance of small demand response resources in the DRR
Pilot demonstrated that resourcgmrticipating as a DARanprovideoperatingreserves,
albeit theircapability as an operating reserve resois@enerally bellow theienrolled capacity
in the 30Minute RealTime Demand Response Progrand there is &ariancein theamaunt of

reductionprovided ineach activabn.

Market participant taking on an obligation in the FRM raguired to provide 100% of
its Forward Reserve ObligatioThe performance incentive and penalty structure of the FRM
allows market participants to manage their performance risks and rewaro=sating a portfolio
of resources to satisfy their Forward Reserve Obligation. KEMA developed a model, using
performance data from the DRR Pilot, to evaluate how a market participant with a portfolio of
small demand response resources could partecipahe FRM and manage performance risks
versus rewardsGiven tre variability in small demand response resoypegformance, KEMA s
model anal yzpertbrmancet@ensune they ead sadeas0% of the claimed
capability within 10 or 30 nmutes depending ahetype of reserves providedd., TMNSR or
TMOR) in order to avoid deate penaltiesReaching 90% oits claimed reserve capability is
significant becausessources that fail to meet the 988feshold within the claimed timeframe in
two consective dispatch activations wilave their reserve capability-datedby 25%. Each
subsequent performance failure wouldrdee the claimed reserve capabilitydryadditional
25%.Hence, vinile reaching 90% ahe capability will avoid deration penalties, the Failut-
Activate and/or Failur¢o-Reserve penalties widitill apply andcansignificanty impact a

mar ket parti.ci pantds revenue
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The graphs irrigure5 belowillustratehow amarket participantould estimate thsIW
guantitythey woud offer in the FRMso that the observed reductions will correspond to a
particular level of performance in thngarket The plot on the left side shows the historic load
reductions (10 minute or 30 minute) from a number of eventshd®heontalline repesents the
level of the lowest load reduction produced by this resource. If this level of load reduction had
been offeredn the FRM therthis market participamvould havemet its Forward Reserve
Obligation at all times A market participanthatis more risk tolerableouldincreaseats
enrolled FRM capability to the 90gerformance levelAs discussed earlieis strategywould
avoid derating performancegenaltiesput wouldincur Failureto-Activate and/or Failur¢o-

Reserve penalties in the howken not providing.00% of theForward Reserve Obligatidfi

- The minimum load reduction (MLR) is converted into the
reference enrolled capacity (REC) . (REC = MLR/.9)

MW
I
°
[
MW
I
L
[

The minimum load reduction is identified. The
asset/group is able to achieve this level of
B interruption during every event. B

The minimum load reduction,
representing 90% of reference enrolled

capacity, must be achieved to retain a
claim 10 or claim 30 rating.

7 9 11 13 15 17 7 9 11 13 15 17
Hour Ending Hour Ending

Figure5 FRM Enrolled Capacity Heuristic

To better illustrate the correlation between the amount of reserves thatlemafid
response resourcean provie and theirpenalty exposutdEMA developed a matrix of reserve
capability as function of potential failed activations. Tabhelow indicates that the amount of
30 Minute capableeserveghat can participate in the FRM proportionally increases with the
number ofincreased unsuccessful activations. For example, if the grouped resources have zero

risk tolerance and want 100% performance in the FRivi KEMA estimates that only 3MW

18 . . . o - .
The ISO is not recommending or endorsing any spesiifategyon how a market participant with small demand
response resources should or shouldpasticipate in thé-RM. This analysis is presented solely for illustrative purposes.
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of thethirty minute capable resources can meet the FRM requirepaguisoximatelyi 0% of
the 28.6 MW enrolled capacity Season 4 of the DRR Pilot. On the other hand, if the grouped

resources haveigherrisk tolerance and can accepp@ential failed activations then KEMA

estimats thatthe market participant would be willing to effas much as 7MW of thirty

minute capable reserves 25% of the enrolled capacity the FRM.

KEMA's Estimate of Reserve Capability per Number of Failed Events for 30 Minute Cape
Small Demand Response Resource
Pilot Reserve Capability in MW per number of faileq
Number | Enrolled events
Number of Capacity
Period of Assets| Events (MW) ¢ ! 2 & 4 > g !
Season 1 47 19 14.9 30|43 |43 |46 |50 | 5.1 5.1 5.2
Season 2 90 18 30.2 80[92]|95|97 |99 (106 | 11.7 | 129
Season 3 77 17 13.7 22 (22 |27 |29 |39 | 4.2 4.2 4.7
Season 4 90 16 28.6 3161|7281 |84 (101 | 103 | 11.0
Table9 - DRR Pilot Estimate &0 Minute Reserve Capability perumber of failed events
KEMAOGs anal ys imarket pagticiparavithe portfolioa smalldemand

response resourcearticipating as a DARBould manage thportfolio in a waythat will enable
participaton in the FRM. However, given that the DRR Pilot did not evaluate performance

during the entiré-orward Reserve &ivery Period ofthe FRM (700 t023:00, the market
participantwould need to have confidence that their demand response resources could respond to

the |1 S0O6s dispatch 1 nst rtoe®DRR Rilatlsours (®0t@lB:00. hour s,
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Section 7: Discussion of Measurement and Verification Standards:

ISO has been actively involved in the development of measurement and verification
standards for demand response resources through the North American Energy Standards Board
(ANAESBO) . | SO c o nBtdéisn wensg oti on gs wpepveoerl to pNeENS  wo r
the establishment of industry standards can help lower costs and reduce barriers to entry for
many types of demarside resources, as well as facilitate the advancement of Smart Grid

enhancements.

The NAESB sandards which were filed with the Commission in April of 2009 address the
measurement and verification characteristics of demand response products and services to be
used in the wholesale electricity market. They are intended to provide a common frariwework
transparency, accountability and consistency. The demand response standards developed by the
Whol esal e Electric Quadrant ( f-ovEKusinessipractideu de f
standards. Tése standardsddress the measurement and vetifocacharacteristics of demand
response products and services administered for application in the wholesale electricity market.
They are intended to provide a common framework for transparency (accessible and
understandable measurement and verificationiregents for demand response products and
services), accountability (criteria that will enable the system operator to accurately measure the
performance of demand response resources), and consistency (standards applicable across all
wholesale electricitynarkets). The standards address four product/service categories (energy,
capacity, reserve and regulation), and establish criteria for the use of equipment, technology and
procedures to quantify the demand reduction value delivered. The standacteaible from
the NAESB web site.

As afollomrupNAESBGs Demand Side Management and E
E E @ybcommittee has begun efforts to scope the development of more detailed technical
standards for the measurement and verification of demanonssproducts and services in

ISO-RTO footprint areaslThe ISO continues to be involved in this stakeholder process.
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Appendix A: Forward Reserve Market Auction results 2006 z 2009
(offered reserves, results and LRR assumptions)

Reseve TMNSR TMOR
FRM Auction Zone TMNSR TMSNR | Clearing TMOR TMOR Clearing
Period Name Offered Cleared | Price Offered | Cleared | Price LRR
S
Winter 2006 ROS 948.5 565.6 | $4,200 735.4 232.4 | 4,200 N/A
Winter 2006 SWCT 90.0 90.0 | $ 14,000 304 304 | $14,000 550
Winter 2006 CT 0.0 0.0 | S 14,000 265 265 | $ 14,000 1340
NEMA/
Winter 2006 BOSTON 60.0 60.0 | S 14,000 257 257 | $14,000 910
Summer 2007 ROS 1001.0 691.2 | $10,800 299.4 106.8 | $ 3,550 N/A
Summer 2007 SWCT 0.0 0.0 | $14,000 515 515 | $ 14,000 520
Summer 2007 CT 0.0 0.0 | S 14,000 210 210 | $ 14,000 1055
NEMA/
Summer 2007 BOSTON 8.8 8.8 | $14,000 379 379 $ 14,000 1050
Winter 2007 ROS 1192.3 805.0 | S 9,050 448 0| S - N/A
Winter 2007 SWCT 0.0 0.0 | S 14,000 324.5 324.5 S 14,000 611
Winter 2007 CT 0.0 0.0 | S 14,000 625 625 | $ 14,000 1366
NEMA/ $
Winter 2007 BOSTON 45.0 45.0 | 14,000 395.5 235 | $ 8,500 280
S
Summer 2008 ROS 1281.1 743.0 | 8,888 183 55 S 6,500 N/A
$
Summer 2008 SWCT 0.0 0.0 | 14,000 301.35 301.35 | $ 14,000 520
S
Summer 2008 CT 0.0 0.0 | 14,000 572.5 572.5 | $ 14,000 1155
NEMA/
Summer 2008 BOSTON 57.0 57.0 | $14,000 225 225 S 14,000 300
Winter 2008 ROS 1385.0 750.0 | S 6,740 262 48 | S 4,990 N/A
Winter 2008 SWCT 0.0 0.0 | S 14,000 323 323 | $14,000 610
Winter 2008 CT 0.0 0.0 | S 14,000 703.1 703.1 | $ 14,000 1300
NEMA/
Winter 2008 BOSTON 89.0 50.0 | S 7,300 277.7 85 S 5,550 135
Summer 2009 ROS 1432.4 825.0 | S 6,297 377.5 0| S - N/A
Summer 2009 SWCT 0.0 0.0 | S 14,000 401.7 401.7 | $ 14,000 22
Summer 2009 CT 0.0 0.0 | S 14,000 597 597 | $ 14,000 1145
NEMA/
Summer 2009 BOSTON 25.0 250 | S 6,297 25 0| S - 0
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Appendix B: Comparison of the incentives and penalties of the Demand
Response Reserve Pilot and the Forward Reserve Market

Criteria Demand Response Reserve Pilo| Forward Reserve Market
Any resourcettat meets FRM
criteria 111.9.5.1 of 1SO tariff.
Must be a small demand respons| For example, must have an
resource approved by the ISO. | audited capability to provide
Total participation in the pilot reserves within 10 or 30
Eligibility Eligibility capped at 50MW. minutes
Compensation Rate FRM Auction results FRM Auction results
Eligible for RealTime
reserve prices? No No
Must have a valid audit of its 1
Lower of theenrolled capacitpr or 30 minute reserve capability]
Compensation | How isenrolled the actual performance during an| Can be deated for non
capacitydetermined? | activation performance.
Eligible for ICAP
Payment? Yes Yes
No - but receives energy paymer
Participates in the during interruptions at higher of
energy market? Threshold Price or LMP Yes
Every weekday between 07:00 an Every weekday between 07:00
Availability 17:00 and 23:00
Resource Can be dispatched at any time

requirements

How are reserves
dispatched?

Subject to ISO's unannounced
activation requests

subject to 1ISO's coptimizing
dispatch algorithm

Must offer energy on a
daily basis at or above
the threshold price?

No

Yes

Penalties

Subject to CAIM 10
and @AIM 30 audits
for potential duration
due to lack of
performance?

No

Yes

Subject to Failur¢o-

Yes, but without the 2.25

Activate Penalty? multiplier Yes, with the 2.25 multiplier
Subject to Failur¢o-
Reserve Penalty? No Yes




Reliability

Reliability

Appendix C: Load Response Program Summary Table

Economic

Economic

Capacity and Energy

Capacity and Energy

Energy

Energy

Present to June 2010

Present to June 2010

Present to June 2012

Present to June 2012

Dispatchable Customers enrolled in a

Individual/Group Individual/Group Individual/Group Reliability or Economic program
Mandatory Mandatory Voluntary Mandatory
Monthly Capacity Payment is reduced|Monthly Capacity Payment is reduced No Penalty Qaelions charged at the Real-Time

LMP

ISO NE Request - address Capacity
Deficiency condition

ISO NE Request - address Capacity
Deficiency condition

ISO NE Request - Real-Time LMP
forecasted to exceed $100/MWh

Customer submits offers concurrent
with DA Market.

30 Minutes or 2 Hours

2 Hours

Voluntary - Customer Decides

Load reduction must occur during
cleared hours

Min 2 Hour Guaranteed interruption

Min 2 Hour Guaranteed interruption

Event "window" opens as early as
7am and closes at 6 pm

Based on cleared offers - Customer
can specify a minimum interruption
duration

Greater of Real Time Price or
Guaranteed Minimum of
$500/MWh for 30-minute notice
programs;
$350/MWh for 2-hour notice program

Greater of Real-Time LMP or
Guaranteed Minimum of $100/MWh

Greater of Real-Time LMP or
Guaranteed Minimum of $100/MWh

Greater of Offer Price or Day-Ahead
LMP

Based on ICAP Transition Rate
(presently $4.10/kW-month)

Based on ICAP Transition Rate
(presently $4.10/kW-month)

N/A

Customers enrolled in a Reliability
program receive capacity payment
associated with that program
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