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Abstract:Demandsidemanagementhasbeenwidelyacceptedasanefficient
waytoprovideaclean,flexiblepowerreservecapacityformitigatingpricespikes
inwholesaleenergymarketsandasamechanismtoenhancesystemreliability
forelectricityconsumersduringpeakloadperiods[1-8,14].TheCalifornia
ConsumerPowerandConservationFinancingAuthority(CPA),onbehalfofthe
StateofCalifornia,initiatedandhasmanagedtheDemandReservesPartnership
Program(DRP)since2002[5,6].APX,Inc.,asanindependentpowermarket
serviceproviderwasselectedtodesign,implement,andmaintainthesystem
usedtooperatetheDRPprogram.

Theprogramprovidesamechanismthatallowspowerconsumerstobenefit
financiallyfromtheirabilitytoreducepowerconsumptionwhencalledupon..It
providesaflexibletoolforprogramparticipantstooffertheircapacityintothe
CAISOenergymarket,commensuratewiththeirabilitytoreduceonanhour-by-
hourbasis.Theprogramrecognizesthevaluetothemarketforprovidingthis
service,andcompensatesprovidersaccordingly.

ThispaperdescribestheCaliforniaDRPsystemdesignandtheintegrationwith
California'swholesalepowermarket.A programsummaryforthesummer
periodsofcalendaryears2004and2005 isalsoincludedinthepaper.

IndexTerms--DRP,Nomination,Reservation,Curtailment,DRPSettlement,
Under-PerformancePenalty,Negawatts(EnergyreducedinMW).
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I.INTRODUCTION

TheStateofCaliforniaexperiencedaserious energy crisis during the years 2000
and2001whenwholesaleenergypricesjumpedtohistoriclevelsandsupplies
were often insufficient to meet consumerdemand,thusresultinginrotating
poweroutagesforCaliforniacustomers[9]. This prompted Statelegislatorsto
take action, resulting in the founding oftheCPA.In order to help manage
systemreliabilityandtodeterseverepricefluctuations,theCPA,onbehalfofthe
StateofCalifornia,initiatedtheDRPprogramin early 2002 andcontracted with
APX, Inc., an independent powermarket service provider, to develop and host
the system and to provide operational support .

TheCalifornia DRP Program is a capacity basedprogramthatintegratesretail
electrical consumerswiththewholesaleelectricalmarketsinCalifornia.
Participants are paid a price to hold their capacity in reserve until called on by
CERS or the State IOUs to deploy (commonly referred to as a curtailment event).
WhentheStatecallsacurtailmentevent,programparticipantsthatcomplyare
paidanenergypaymentforthe power reduced and subsequentlyprovidedtothe
grid.Similarly,participantsareassessed apenaltyiftheyfailtocomplywiththe
curtailment.

Theprogramwasdesignedtoutilizeprivate business interests, or demand
reserveproviders(alsoreferredtoas aggregators), to champion the program and
enroll end-use customers (EUC’s) such as commercial, industrialand agricultural
load.

SincetheCAISOtypicallyexperiences thegreatestcapacitydeficiencyduring
thesummermonths,theprogramisdesigned to foster thegreatestlevelof
participationinthesummer,definedasJunethroughSeptember.Similarly,the
greatestcapacitydeficienciesoccur between the hours of11:00 to 19:00,
Monday through Friday, thus resulting in aprogramstructurethatisonlyactive
duringbusinessdaysfrom11:00(PDT)to 19:00 (PDT).A businessday is
definedas Monday thru Friday excluding CaliforniaStateHolidays.TheProgram
isalsodesignedtoplacethegreatestemphasisonpeakhours,or15:00(PDT)
through at 18:00 (PDT); theremaining hours,11:00 to 15:00 and 18:00 to 19:00
areconsideredshoulderhours.

Sincethe Demand Reserve Providers (commonly referred to as “Aggregators”)
representtheEUCsparticipatinginthe program, the Aggregators are responsible
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fornominating capacity on behalf of the EUCs.Thecapacitynominationscanbe
submitted on a month-ahead basis andthenshapedonaday-aheadbasis.

Thereservationandcurtailmenteventsare currently administeredbyCalifornia
EnergyResourceScheduling(orCERS);this function will soon to be turned over
to the 3 Investor Owned Utilities(IOU’s)inCalifornia–PacificGasandElectric,
SouthernCaliforniaEdison,andSanDiegoGas and Electric. In order to initiate a
curtailment event, a reservation must first be ordered.The reservation must
occur the day prior to energy flow and the curtailmentmustoccur3hoursand45
minutespriortoenergyflow.Thesetimelineswereestablishedtoallowsufficient
timeforCERStonotifytheEUCsaswellascompleteenergyschedulinginthe
CAISOwholesaleelectricitymarkets.

Sincethe DRP program was initiated, thenumberofAggregatorsrepresenting
load,thenumberofEUCswithloadenrolledandthetotalquantityofnominated
MWhassteadilyincreased.Currently,there are 8 Aggregators,53EUCs,and3
IOUsparticipating in the program, with the highestachieved MW nominated
quantity of 270 MW. Of the nominated MWs, 85% of the nominations occur in the
month-aheadmarkets,whiletheremainingnominationsoccurintheday-ahead
markets.Thetotalhoursreservedare above 50% of the nomination hours during
the summer season. The real curtailment events,primarilyoccurredduringthe
same period, are about 2% to 17% oftotalnominationhoursorabout3.6%to
18%of the total reservationhoursduringthesameperiod.

ThefinancialbenefitsforEUCs,AggregatorsandIOUsaresignificant.Thetotal
paymentsreceivedbyloadparticipants over the summer of 2004were
$11,639,168(capacitypaymentsrepresenting$11,320,752andtotalenergy
paymentsrepresenting$324,225respectively with $5,809 assessed in
performancepenalties.Additionally,the total payments received during the
summerof2005were$8,806,380(capacity payment for $9,586,576and energy
paymentfor$1,642,784whileperformance penaltiesrepresentedareductionof
totalpaymentsby$2,419,787.Therewas asignificantincreaseinperformance
penalties,41,556%,andenergypayments, 406%,fromthesummerof2004to
the summer of 2005. PaymentsaremadedirectlytotheAggregatorswhointurn
pass on a portion to their EUCs. The actual allocation of payments that flow
through to the EUCs isa negotiated quantity with their Aggregator.

APX’sDRP system is a web-basedapplicationthatconsists of the following
components:registration,nomination,reservation, curtailment,notification,
scheduling,metering, and settlement.The DRP application has been integrated
withtheAPXschedulingsystemtoenable communicationswiththeCAISO
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wholesalepowermarket.

II.DRPPROGRAMSYSTEMDESIGN

TheDRPprogramwasdesignedthroughacoordinatedeffortbetweenthe
CPA and APX.The CPA established the market rules forprogramparticipation,
whileAPXdevelopedthesoftware,implemented the design and serves as the
service provider and host for the productionsystem. [6, 8,9,10,11,and12]

A.DRP Market Design

Theprogram consists of three market types– monthly, dailyand hourly. For each
market type there are threeproducts-nomination,reservationandcurtailment.
Assuch, there are a total of 9 marketsavailabletoparticipants.Table1
summarizesthemarketsthatthesystem currentlyprovides.Basedoncurrent
marketneeds,APXhasconfiguredthefollowingmarketsforprogram
participants:

a.Month– Ahead Nomination Market
b.Day– Ahead Nomination Market
c.Day–AheadReservationMarket
d.Hour–AheadCurtailmentMarket

TABLEIDRP
MARKETS
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Thesystemwasdesignedtoaccommodate for both replacement energy (225
minutedispatch)andnon-spinancillaryservice(60minutedispatch).Currently,
onlythereplacementenergymarketisactive.

Asa zonal energy market, the CAISO isdividedintoanumberofdifferent
demandzones.Thedemandzonesservedbythisapplicationinclude,PGE3,
PGE4, SCE1 and SDG3.These directly correlate to the CAISO congestion
zones,NP15(PGE3),ZP26(PGE4)&SP15(SCE1 & SDG3).For each of the
differentdemandzones,APXhasconfigureddifferentDRPmarkets.

Themarkettimelinesaresetupdifferently for each market. Figure 1 shows the
timelines for different markets.

Themonth-aheadnominationmarketopens sevenbusinessdayspriortothe
startofeachmonthandclosesthree business days before month end.

Theday–aheadnominationmarketopensfor theentiremonthimmediatelyafter
thecloseofthemonthlynomination market.The marketopens prior to the start
ofthemonthandisopenforalldaysof the month until the daypriortoenergy
flow when the market closes on a daily basis.The day–ahead reservation
marketopensimmediatelyfollowingthe close of the day-ahead nomination
marketandclosesat15:00onthedaypriortoenergyflow.Sincetheprogramis
based on business days only (i.e. MondaythroughFridayabsentholidays),the
day-aheadnominationandreservationmarkets are open on Friday for Monday,
unless the weekend aligns with a California State Holiday, where the period
wouldbeFridayforTuesday.

Thehour–aheadcurtailmentmarketopens for all operation hours on the day
priorto the operation day (usually opens just after day–ahead reservation market
closes)andclosesonhourlybasis,3hours and 45 minutes prior to the operating
hour.Thehour-aheadcurtailmentmarket for Monday (business day) and
businessdaysafterholidaysopenandcloses on the same time frame.

B.Load BlockTypes

Loadsblocks are classified by the maximum number of hours a participantisare
willing to curtail for a given day. Therearecurrently3loadblocksthatare
availabletoparticipants:1–3hourload, 1–5 hour load, and 1–8 hour load. The
compensationpaidtoparticipantsisdifferent for each load block; those that are
willingtocurtailforalongerduration(suchasthe1-8hrblock)receivegreater
compensationthanthoseparticipatingintheshorterdurationproducts.
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Forschedulingpurposes,loadsarealsoclassifiedasDirectAccessloadsand
Bundledloads.DirectAccessloadsare defined as EUCs served by non-IOU
energyserviceproviders,orESPs.SincetheIOU’sreceivethenet-benefitof
loadreductionintheirrespectiveservice territories,trackingthetransferof
energy from the ESP to the IOU must be completed through submitting a
scheduleintheCAISOwholesaleenergymarkets.This is done through a
SchedulingCoordinatortoSchedulingCoordinator (SC to SC) trade of the direct
access load quantities.The DRP system manages schedules only for direct
accessloads.

Finally,theprogramalsoconsidersloadtypesthatarenotinfluencedbyambient
temperature conditions, or flat-loads.Generally,aflat-loadisalargeindustrial
EUCthatusesasignificantquantityofpower to run their industrial process.Flat
loadsaredefinedduringthe registration process.

C.ProgramUser Privileges

Inorder to manage useraccesses,therearedifferentroles designed for each
typeofmarketparticipant.Currently,thesystemdefines 3 different roles types:
systemoperator,IOU, and Aggregator. The Aggregatorcan only access
nomination markets since they are a representative of the loads. The nomination
isconductedattheAggregatorlevelbyusinganaggregatedloadfacility.The
aggregatedload facility is a representation ofall of the meters owned by a single
EUC,enrolledinthesameproducttype in the same demand zone. The IOU
(currently CERS) can access both reservationmarketsandcurtailmentmarkets
since the IOU conducts the reservations andcurtailmentsfortheloadsregistered
undertheirspecificdemand zones.TheDRPsystemoperatorrolecanaccessall
informationinthesystembutdoesnothavesufficientrightstomodifyparticipant
nominations, submit reservationsor call curtailments.

D.DRPSystemArchitecture

TheDRP systeminvolvesseventypesofentities–Aggregators,CERS,IOUs,
theCPA,thesystemoperator,SchedulingCoordinators,andtheCAISO.The
systemarchitectureofDRPisshowninFigure2.

AWeb-based user GUI is built forAggregators,IOUsand thesystemoperator.
Eachtypeofuserhasdifferentprivilegestoaccesssystemresources.The
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nominations,reservations,andcurtailmentsareenteredbydifferenttypesof
usersthroughtheGUI.Inaddition,settlement and meter data may also be
accessed via the GUI.

Month-Aheadnominationmarkettimeline
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Fig.1.DRPMarketSchedulingTimelines

TheDRPbusinessandDBinterface moduleisdesignedtoenforceDRP
businessrules,performtheDRPcalculations,andaccessthedatabase.
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Thedatabaseisthedatarepository of the system to hold program registration,
configuration,nominations,reservations, curtailments, meter data, and
settlementinformation.Thesystemoperationmessagesandmarketrelated
historicmessagesarealsostoredwithinthedatabase.

TheDRP serviceisdesignedtoconductsystemleveltaskmanagement.These
tasks include

a.Market Management
b.Notifications
c.InterfacewithSchedulingsystem
d.Meterdownloadandpublish
e.Baseline energy calculation
f.Settlementcalculation

TheAPXregistrationsystemisusedfor the program registration and market
configurations.

TheDRPsystem is interfaced with theAPXschedulingapplication,which
communicateswithCAISOenergymarketsystem.

Themeterinterface is designed to transfer meter data from the Meter Data
ManagementAgent,orMDMA,toAPX.

Aggregator IOU CPA DRPOPS

DRPWebGUI CERS
Notification

DRPBusinessModule
andDBInterface

DRP Meter

Service Interface

DRPDB

APX CAISO
Scheduler System Settlement
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Fig.2.CALDRPSystemArchitecture

III.REGISTRATION,NOMINATION,RESERVATIONANDCURTAILMENT
MANAGEMENT

A.ProgramRegistration

Inorder to participate intheDRPprogram,participantsmustregistertheir
informationintheAPXregistrationsystem.To complete this, each participant
type,Aggregators,IOUs,ESPSCsandload resources, is categorized by a
specific role type.Each role type providesparticipantspecificaccessbasedon
pre-defined business needs.For example, theAggregatorroletypehasassess
to Nomination information and Settlementsinformationwhileitdoesnothave
accesstoreservationorcurtailment GUIssinceAggregatorsdonothave
privilegestoinitiatecurtailments.This is done by participanttypewhichincludes;
Aggregators,IOUs,ESPSCsandloadresourcesaswellasindividualcontact
information for the notification system.Priortosubmittingregistration
information,eachparticipanttypemustmeet the pre-requisite qualifications
contractuallydefinedintheprogramcontracts.Afterregistration is completed
andtested,theparticipantwillbecleared to participate in the program.

B.Nomination

Thenomination process allowsaggregatorstonominate a MW quantity on behalf
oftheEUCstheyrepresent.Theymaynominate MW quantitiesinmonth-ahead
andday-aheadnominationmarkets.

Inthemonth-aheadnominationmarket,Aggregators must submita MW amount
thatrepresentstheirloadduringpeak business hours. The system then
populates the nomination quantityfor allbusiness hours for the month. For non-
flatloadtypes,theshoulderhournomination amount is automatically reduced to
60%of itspeak hour MW nomination. Forflatloadtypes,themonth-ahead
nomination of the peak hours is the sameas the MW amount of the shoulder
hours.Flat load is defined as a EUC whoseenergyprofileiscontinuousoverthe
programperiod,typicallyreservedforpump load or large industrialcustomers.
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Themonth-aheadnominationmarketiscurrently set to open seven business
dayspriortothebeginningofthemonthandtoclosethreebusinessdayspriorto
thebeginningofthemonth.

Afterthe close of the month-ahead market, the day-ahead market opens for the
entiremonth.Theday-aheadmarketcloseseachdayat10:00(PDT)priortothe
deliveryday.Theparticipantsmayusethisasanopportunitytoshapetheir
monthlynominations.Theprogramhascertainconstraintsassociatedwithday-
ahead nomination adjustments which are enforced in the system. These
constraintsare:

a.The total adjustment hoursfortheshoulderhoursmay not exceed the total
adjustment hours for peak hours, unless all 3 of the peak hours are
adjusted;thisallowsadjustmentof3, 4 or 5 of the shoulder hours.

b.TheshoulderhouradjustmentMWquantity must be less than or equal to
thepeakhouradjustment nominationquantity.

c.Theadjustmenthoursmustbecontinuoushours
d.Nominationisonlyusedforloadaggregators
e.The total day-ahead nominationcannot exceed a given MW amount for

each hourly interval. Currently the system sets this value to 100 MW.

Assoonastheday-aheadnominationmarketcloses,theDRPsystemservice
willmoveallnominations,bothfrom day-aheadandmonth-aheadmarkets,tothe
correspondingreservationmarkets.

C.Reservation

Inorder for a curtailment to be initiated, the IOU is required to first make a
reservation in the day– ahead reservationmarket.This ensures that all load
participantsare aware of the possibilityofacurtailment in the hour– ahead
curtailmentmarket.Whenreserving,theIOUsmustselectalldesiredreservation
hours for a given demand zone simultaneously.Once the reservation market
closes,intheday–aheadprocess,notifications are sent out to the related
parties via phone, fax,email and pager.Since there is no action required by
programparticipantsforareservationnotification,specificcurtailmentquantities
arenotincludedintheinstructions;ratheronlythehoursofreservationandthe
facilitiesaffectedareincludedinthenotifications.

Whenthe DRP system moves the nominationsfromthenominationmarketsto
thereservationmarkets,itaggregatesthenominationsforeachhourlyintervalby
block type, for each demand zone.The IOUthenmakesreservationsforeach
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hourlyinterval by block type for each demand zone.The IOU is restricted to
reserving up to the maximum number ofhours for the given blocktype, for
example,the1-3hourblocktypemay only be reserved for a maximum of 3
hours.

Currently,thesystemisconfiguredtoonlyallowonereservationeventforeach
demandzoneintheday-aheadreservationmarket.

D.Curtailment

Thecurtailmentmarketsopen1minute aftertheday-aheadreservationmarkets
close. The IOU is the onlyentityauthorizedtoconductloadcurtailments.Similar
to the reservation markets, the load curtailmentisalsoconductedatanhourly
basis.

Inorder to make the curtailmentdecisionasclosetorealtimeaspossible,the
systemallowstheIOUtocurtaildifferentblocktypesseparatelythusallowing
multiplecurtailmentsforthesamedemand zone covering the same hourly
intervals on a given day. Currently there are some constraints built into the
system toenforce the curtailment parameters.Theseconstraintsare:

a.Onlyonecurtailmentisallowedforeachdemandzoneforeachhour
blocktype.

b.Foreachhourblocktype,themultiplehourcurtailmentshavetobe
continuous

c.Themaximumcurtailmenthoursfor1-3hourblocktypeloadis3
d.The maximum curtailment hours for 1-5 hour block type load is 5
e.The maximum curtailment hours for 1-8 hour block type load is 8
f.Foreachhourblocktypeload,themaximumloadcurtailmenthours

arelimitedto24hourspermonth and 150 hours per year.

Onceacurtailmentisinitiatedinthesystem, the related notificationinformationis
queued and then distributed225minutesbeforethe operating hour.

TheDRPweb-baseduserinterfaceprovides access for participantsto conduct
theirmonthlyanddailynominations,reservations,andcurtailments.
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IV.NOTIFICATIONANDSCHEDULEMANAGEMENT

A.Notification

Whena reservation or curtailment ismade, the system automaticallysends
notificationstorelatedESPSCs, IOUs,Aggregators,andtheAPXsystem
operator.Currently,thesystemprovidesthefollowingmethodsofnotification:

a.Email
b.Phone
c.Pager
d.Fax

Foreach method, there can be multiplecontacts.Allcontactsareconfiguredin
theregistrationprocess.Thesystemutilizesamessagingserviceprovidedbya
third party vendor. For all notificationmessages, the system has an information
logforcurrentandhistoricalinformation.

Thereservationnotificationissentout at15:01(PDT)intheDayAheadprocess,
while the curtailment notificationswillbe sent out 225 minutes prior to the
operatinghour.Thenotificationmessagesarevarydependingonmessagetype
andprogramparticipants.

B.Schedule

Thesystemalsoprovidesaschedulingfunctionfortheparticipants,andalldirect
accesstradesarescheduledintheCAISOenergy markets.  In the California
Power Market, the curtailment energy schedule is built as a bilateral energy
schedule.APX hasestablished a Scheduling Coordinator ID for the exclusive
use of the CPA (specifically APX7) to sleeve all transactions that APX completes
onbehalfofthe CPA.In all instancesthe Direct Access ESP is the Source of the
energytransactionandtheIOU is the sink of the energy transaction.These
schedulesarebuiltandsentautomatically to CAISO by the APX schedule
applicationsystem.

V.METERINGANDSETTLEMENT

Thesettlementsprocesshastwomajorcomponents- metering and settlement.
The settlement calculations determine thepaymentsfromCERStotheCPAand
from the CPA to the Aggregators.TheAggregatorsarethenresponsiblefor
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payingtheirindividualEUCs.Sinceeach EUC might have a different contract
withaparticularaggregator, the functionalityto invoiceEUCsonbehalfof
aggregatorsisnotincludedintheDRPapplication.
A.Metering System

TheDRP systemusesathirdpartyMeterDataManagementAgent(MDMA)to
collectandprocessthemeterdataandintegratethedataintotheDRPsystem
[13].The meter data is usedtoverifyperformanceonanextdaybasisandto
calculatesettlements.

Themetering system also has the capabilityto parse meter databy individual
aggregatorsandtogenerateandthenpostseparate files withtheaggregators
EUC data to a secure FTP server.This allowstheaggregatortointerfacewith
theAPXsystemtodownloadandprocessmeterdatafortheirinternalsystems.

B.Baseline Energy Calculation

Thebaselineenergycalculationismeanttoderivea historicalaverageofa
facilities energy usage, adjusted for ambient temperature,and is an integral
componentofsettlementcalculation and performance monitoring [8]. The
baseline calculation is conducted at the facility level which is an aggregation of
metersassignedtothesameEUCinthesamedemandzoneofthesame
producttype.Tocalculate,thehourlyMW quantities from11:01 to 19:00 for the
pasttenbusinessdays,minusCalifornia State Holidays, is used.  Of the ten
businessdaydata,allofthecurtailment days where the given facility participated
inareexcludedaswellasthehighestandlowest values; the remaining data is
thenaveragedonanhourlybasis.Thecalculationincludestwomajorsteps.

a.Day-ahead initialbaselinecalculation
b.Hour-aheadbaselinecalibration

TheDay-ahead initialbaselineiscalculatedbyusingtheaveragemeteredMWof
thepasttenbusinessdaysminustheminimumandthemaximumvaluesandthe
valuesofcurtailmentdays.Theinitialday-aheadbaselineisdefinedas

RawBaselineMWi,j,k=
10∑MeteredMW[(i−l),j,k]

l=1,(l−i)Day∉Curtailedday (1)10

10− ∑1
l=1,(l−i)Day∉ CurtailedDay
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Where:RawBaselineMWi,j,k istherawbaselineMWfordayi,hourj,and
aggregatedloadk.

Inorder to provide anadjustmentfordailyvariationsinambientairtemperature,
a calibration factor is used.To generate the baseline calibration factor, meter
datafromthethreehourlyintervalsprior to the reservation notification are
averaged and then divided by the average ofthesamethreehourperiodforthe
past ten business days.If the reservation notificationdayisacurtailmentdayor
anon-businessday,thenpreviousbusinessday’smeterdataisusedforthe
baselinecalibration. Thebaseline calibrationfactorisdefinedas

3 MeteredMWN,(NH−m),kBSCFi,j,k= ∑DABaselineMW
(2)

m=1 i,(NH−1),k

Where:Nisthevalidnotificationdayforthebaselinecalculation day. NH is the
notificationhour.

Finally,thebaselineenergy is calculated by using

BaselineMWi,j,k=
RawBaselineMWi,j,k× BSCFi,j,k (3)

C.Meter Test

Themeter test was developed as a method for the IOU to verify that each facility
had sufficient metered load to meet their capacitynomination.Thisisdoneby
comparing the meter data for the test hourto the capacity nomination. The meter
test will be conducted at the facility aggregated load level.

Ameter test without curtailment isconsideredtohavepassedforMonthly
NominationCapacity(MNC)performanceifthe metered MW > 95% of MNC for
thehourforthegivenfacility.

Ameter test is considered to be passed forAdditionalHourlyCapacity(AHC)
performance if the metered MW- MNC > 95% of AHC for the hour for the given
facility.

UnlikeametertesteventwithoutcurtailmentwheremeteredMWisallocatedto
the MNC quantity first and to the AHC quantity second. Forthemetertestwith
curtailment, the curtailed MW is first allocated to AHC and secondly to MNC.
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Ameter test with curtailment is consideredtohavepassedforAHCperformance
ifthecurtailedMW>95%AHCfor the hour for the given facility.

Ameter test with curtailment is consideredtohavepassedforMNCperformance
ifthe curtailed MW–AHC MW > 95%MNC for the hour for the given facility.

Theresult of meter test with and withoutcurtailmentareusedtogetherto
determinewhetheranunderperformance penalty should be applied for the
facilityatthehour.
D.MonthlyNominationCapacity(MNC)Payment
Themonthly nomination capacity(MNC)paymentiscalculated at the aggregated
load level and is determined by:

MNCCapacityPayment= MNCMW× MNCPrice(4)

E.Additional Hourly Capacity(AHC)Payments
TheAHCpaymentiscalculatedfortheday-aheadandhour-ahead(if

applicable)nominationquantityandispaidtotheaggregatorunlessperformance
does not support the nominatedquantitythroughacurtailmenteventorameter
testevent..TheAHCpaymentiscalculated atthe aggregated load level and
determinedby:
AHCCapacityPayment= AHCMW× AHCPrice(5)

F.Energy Payment
Theenergypaymentiscalculatedonly duringcurtailmentevents.Itis

determinedby
HourlyEnergyPayment=

MWCurtailed× EnergyPrice (6)

G.Over-Performance Payment
Anover-performance payment ismade only when load exceeds the total

nominatedquantityduringacurtailmentevent.Theover-performance payment is
comprisedof2components,AHCandenergy.Theover-performanceenergyis
calculatedduringtheenergy paymentprocess.ForAHCthereisanadditional
payment associated with the capacity when a load over performs during the
curtailmentprocess.Theover-performance capacity payment is determined by:
OPCPayment=

(CurtailedMW− MNC− AHC)× AHCPrice(7)
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H.Monthly Capacity Under-PerformancePenalty
Ifthere are failed meter test hours or failed curtailment hours within a month, a

penaltywillbeapplied.Themonthlycapacitypenaltyisdeterminedbyusinga
monthlycapacitypenaltyfactor,whichisdefinedas:
MNCPenaltyFactor=1− A+ C (8)

B+ D

Where,Aisequaltothetotalhoursinwhich a successful meter test was
conductedduring the month; B is equal to thetotalmetertesthoursduringthe
month for the given facility, or aggregatedloadfacility;Cisequaltothetotal
curtailmenthoursduringthemonthinwhich the facility performed; and D is equal
to the total curtailmenthours during the month forthe facility. The ratio is
calculated at aggregated load level.

TheMNC penalty is defined as

MNCPenalty= MNCMW× MNCPenaltyFactor× MNCPrice (9)

Thereisalsoanadditional25%penaltyreductionappliedtothe MNC payment if
therearetwoormorecurtailmentevents where 1 or more hours fail to meet the
performancerequirements.

I.Hourly CapacityUnder-PerformancePenalty

AHCunder Perform Penalty is calculated by:

AHCPenalty= AHCUnderperformedMW× AHCPrice (10)
Where,

AHCUnderPerformMW=
(Max(0,AHCPerformedMW− AHCMW)

AHCperformMWisdetermineddifferentlyfornon-curtailmenthourand
curtailmenthour.

AHCPerformedMW |nocurtailment⎧Min(0,MeteredMW− MNC)⎪ ifmeteredMW− MNC≤ 95%AHC= ⎨ AHC,⎪⎪⎩ Otherwise
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AHCPerformedMW |curtailment⎧CurtailedMW⎪ ifcurtailedMW ≤ 95%AHC= ⎨ AHC,⎪⎩⎪ otherwise

J.Energy Under-Performance Penalty
EnergyPenaltyiscalculatedby

EnergyPenalty= EnergyNonperformedMW× EnergyPenaltyPrice (11)
Where,

EnergyNonPerformedMW=
Min(0,NominationMW− CurtailedMW)

,andEnergyPenaltyPrice= IEMarketPrice+ GMCPrice

K.ScheduleFee

Whena curtailment occurs, there is aschedule fee associated with all direct
access trades for the coordination service with the CAISO energy market. The
schedule fee is calculated on an hourly basis. The schedule fee is charged at the
aggregatedloadlevel.Theschedulefeeappliesonlyto directaccessloadssince
there is no schedule requirementfor bundled loads.

L.Total Monthly Payments

Thetotal monthly payment for load participant (from IOU) isdeterminedby:

www.apx.com
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TotalMonthlyPaymentj=
TAL∑{MNCCapacityPayment(i)

i=1,i∈ j

TNH+ ∑AHCCapacityPayment(i,k)
k=1
TOPH+ ∑OverPerformedAHCCapacityPayment(i,k)

k=1
TCH+ ∑CurtailmentEnergyPayment(i,k)
k=1− MNCCapacityPenalty(j,i)

TUPH− ∑AHCCapacityPenalty(i,k)
k=1

TUPCH− ∑EnergyPenalty(i.k)
k=1

TCH− ∑ScheduleFeek} (12)
k=1

Where,TAL is the total aggregated loads underparticipantj,TNHisthetotal
nominationhoursofaggregated loadi,TOPHisthetotal over-performance hours
of aggregated load i, TCH is the total curtailment hours ofaggregated load i,
TUPH is the total under-performance hoursincluding the meter test hours and
loadcurtailmenthours,andTUPCHisthetotalunder-performancecurtailment
hours.

VI.SUMMARYOFYEARS2004AND2005

Therearecurrentlyeightaggregatorsinvolved in the DRP program and 3 IOUs.
The total nominated load for the summer months of 2004 and 2005 has
fluctuatedfrom 200 to 270 MWs.

Table2showstheprogramsummary of the 2004 and 2005 summer periods
(June1throughSeptember30).

Thetotal MWh nominated in Monthly NominationMarketwasapproximately
152040MWh in 2004 and approximately 164300in2005respectively.
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ThemaximummonthlynominatedMW increased from 227.744 in 2004 to
255.895in2005withasimilarincreasein maximum nomination quantity for a
programhourincreasingfrom243.41in2004to272.215in2005.

TABLE2
SUMMARYOFYEARS2004AND2005

Summer
2004

Summer
2005

%
Changes
from04
to05

Total
Nominated
MWh
(TNMW)

1520401643008.10%

TotalMWh
Reserved
(TRMW)

90869 14746062.28%

TotalMWh
Curtailed
(TCMW)

2835 17440515.17%

TRWM/TN
MW%

59.80%89.57%49.78%

TCMW/TN
MW%

1.85% 10.61%473.51%

TCMW/TR
MW%

3.12% 11.83%279.17%

Maxhourly
MNC(MW)

227.744255.89512.36%

Maxhourly
MNC+AHC
(MW)

243.41272.21511.84%

Maxhourly
Reserved
MW

243.41271.26511.44%

Maxhourly
curtailed
MW

200.7 268.38533.72%

Monthly
MWh
nominated
(MNC)

1437261561408.64%
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Hourly
MWh
Nominated
(AHC)

8314 8160 -1.85%

AHC/(AHC
+MNC)%

5.47% 4.97%-9.14

Total
Nominated
Hours
(TNH)

704 704 0%

Total
Reserved
Hours
(TRH)

416 664 59.62%

Total
Curtailed
Hours
(TCH)

15 146 873.33%

TRH/TNH
%

59.09%94.32%

TCH/TNH
%

2.13% 20.74%

TCH/TRH
%

3.61% 21.99%

TotalMNC
Capacity
Payments
(Load)

$10,623,
820

$8,916,4
38

-16.07%

TotalAHC
Capacity
Payment
(Load)

$696,932$670,13
8

-3.84%

Total
Energy
Payment
(Load)

$324,225$1,642,7
84

406.68%

Total
Penalty
(Load)*

$5,809$2,419,7
87

41,556%

Total
Schedule

$79.96$3,194
2,918%
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*Penaltyincludesenergypenaltyandcapacitypenalty.

Thetotal MW nominated in the day-aheadnominationmarketdecreasedfrom
8314for the summer of 2004 to 8160 for the summer of 2005. Figure 3 shows
thetotalMWhofcapacitynominated by month for years 2004 and 2005.

TotalNominatedCapacity-Monthly
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Fig.3.Total MWh of capacity (MNC +AHC)nominated by month for Years 2004
and 2005

ProgramUsage(ReservedHoursvs.Curtailed
Hours)
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Fig.4.ProgramUsage–thepercentageof hours where a reservation was made
vs.thenumberofhoursthatwerethencurtailed.
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Thetotal reserved hours vs. total curtailed hours were 416 to 15 in 2004 and 664
to146in2005.Thisrepresentsanincrease of total reservation hours of 59.62%
andincreaseoftotalcurtailment hoursof873.33%.Figure4showsthe
percentageofhourswhereareservationwas made vs. the numberofhoursthat
werethencurtailed.

ThetotalcapacitypaymentspaidbythestateofCaliforniain2004were
$11,320,752and the total energypayments were $324,225 representing a total
energy curtailed quantity of 2835 MWh.For the summer of 2005, the State of
Californiapaidfor$9,586,576capacity, $1,642,784 for energy which represented
atotalenergycurtailedquantityof17440MWh.When penalties are considered,
thetotalcostofperMWhis$4,105.53for2004and$505.14for2005.
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