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BEFOREi 
THE-pUBLICiUTILITIESnCOMMISSION! 

OFITHE-(5TATE-PF-CALIFORNIA! 
1 
Order1nstituting-Rulemaking-fo1ntegraten )n 
And-Refine-procurement-policiesnandi )n i R.10 *05 ^06! 
Consideri.ong lTerrrrProcurement-pians! )n i 
1 

RESPONSEIOFTI 
THElCALIFORNIAiNDEPENDENTlSYSTEMlOPERATORlCORPORATIONi 

iTOiTH Ef IRST-jSET-pF-piSCOVERY-REQUESTSiOF! 
L.iJAN-REIDi 

1 
Belowiare-fesponsesibyitheiCaliforniaindependentiSystemiOperatoriCorporationitoitheiFirstiSet! 

ofiDiscoveryiRequestspfiL.iJaniReid.! 

1 
RESPONSES! 

! 
Reauest-No.ili 
! 
1.ffi ln-fegard!to7nodelingismallisolarprofiles/!theiCAISO!States-jthat!"Due!toTiumbers! 

geographiciandisizeidiversity^iandiotherifactrs^iweidecideditoTnodelitheseiprojectsiatian! 

aggregateilevel."~n(CAISO!testimony,ip.i23)iln!the!CAISO'siopinion,iif-|theseismalhsolan 

profiles-fiadiDeenimodeledindividually^iwouldithisihaveicauseditheiCAISO'siestimateiof! 

renewableiintegratiori!needsi(RIM!estimate)-itoiincreasepr!toidecrease?! 

1 
ISO~RESPONSEiTO~No.Hi 

ffi ffi 
Hadithese!smalhsoIanprofilesibeernTiodeled-]individually,!theiCAISO's!estimateiof-] 

renewableiintegrationineedsiwouldihave-fesultedinitheineeds-itoiincreaseias! 

determinedithroughitheiStepHprocessibecauseieachiprofileiwould-fiaveiaicertainileveh 

ofivariabilityiandiforecastierroriwhichiwould-liaveitoibeibalancedindependently.! 

Geographicidiversityinherentlyiallowsithe^jpward-yariabilityiofioneiprofileitoibalance! 

theidownward!variabilityiof-ianothenprofile.-nThus,!when-pll-profiles!are!aggregated,-ithe-] 

overall-yariabilityisiexpected-itoidecreaseiwhichTeduces-itheintegrationineeds.-n 

! 
Reauest~No.i2i 

! 
2.ffi Pleaseidefine-ithe-iterm!"operational-yiolation"!as-|usediniExhibit!liof-ithe!CAISO's! 

testimony.! 

1 1 
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iSOiRESPONSEiTCHMo.i2i 

1 

Ani"operational-yiolation"iasiusediniExhibit-]l-refers-itoiaiconditioniniwhichiaiconstrainti 

toimeetithe-fequirements-jforispinning-ireserve^inon Spinning-reserve,-fegulationionload L 

followingicouId-|notibe-jsatisfied.-] 

1 

Reauest-No.-3i 
i 

B.ffi TheiCAISO-jStatesithati'Resultsiare-isensitive-jtoiassumptionsiaboutiioadilevel,-] 

requirementsibasedpniforecastierrorJ7nixpf-]resourcesJiand-]maintenance-jSchedules."-[i 

(CAISOiExhibitiA^iSlide-ilZjiHoldingialliotherifactorsiconstant:-] 

1 
A.ffiWillianincreaseiniload-itend-itoiincreaseiontoidecrease-itheiCAISO'siRIM-| 

estimate?-] 

B.ffi WillianincreaseiintheforecastierrortenditoincreasepritoidecreaseitheiCAISO's-] 

RIM^estimate?! 

C.ffilfitheiamountnofisolargenerationincreases-pnd-ntheiamountiof-iwind-generation-] 

decreases,iwillithisicauseitheiCAISO'siRIM-pstimate-]to-]increasepritoidecrease?-] 

D.ffiWillianiincreasein-fnaintenanceitenditoincreaseior-]toidecreaseitheiCAISO'siRIM-] 

estimate?-] 

E.ffiWillianincreaseininatural-gasipricesitenditoincreaseiortoidecreaseitheiCAISO's-] 

RIMiestimate?-] 

1 
iSCH*ESPONSEiTOiNo.i3Ai 

1 
Holdingiallpther-yariablesTronstant^ianincrease-iiniioadiwouldincreaseitheioad L 

followingiandTegulationTequirementsidetermined-]inlStep-]l.-]lrnStepi2,-]holdingTall-] 

other-factorsiconstant^ian-iincreaseiniload-pould-iresult-iinianincreaseiin-itheiCAISO's-] 

need-]foriadditionalicapacity-]since-]more7:apacityiwilhbeidevotedito-fneetienergy-] 

demandiandilessicapacityiwilliDeiavailable-]to-]meetiancillaryiserviceiandiioad-] 

following-]requirements.-] 

1 
iSOiRESPONSEiTCHMo.BBi 

1 
iHoldingiallpther-yariablesTronstant^ianincreaseiin-iforecastierroriwouldiincrease-] 

theioad ifollowingiand-]regulationineedsideterminediniStep-]l.-nlniStepi2Jiholdingiall-] 

otherfactorsiconstant^-jtheincreased-regulationiandiload-ifollowingirequirements-] 

mayior-fnayinot-]resultiinianincreaseinitheiCAISO'sineed-]foriadditionalicapacity.-] 

1 1 
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ISO~RESPONSEiTO~Mo.i3Ci 

1 
Holdingialliother-yariablesiconstant^ianiincreaseiin-jsolar-generationiandiaidecrease-] 

iniwind-generationimaypr7nayTiot-]result-]inianincreaseitheioad 'followingpnd-] 

regulationineedsideterminediinTStepilioncapacityTieeds-]irnStep-j2.-nThe-][SOidid-]not-j 

conduct-jsensitivity-]runs-pnlyiwithisubstitution-|betweeniwindiandisolar]andicannot-] 

providepidefinitepnswentcrithisiquestion.-n 

1 
ISO~RESPONSEiTOiSlo.i3D.i 

1 
StepilidoesinotTConsider7naintenanceinits-janalysis.-[i[rnStepi2,Taniincreaseiirr] 

maintenanceiwillireduceitheicapacityiand-]rampingicapabilityiavailable-ito-]meet-] 

energyidemandiandiancillaryiserviceiandioadfollowing bpTequirements.-nlt-friayion 

may-potincreaseitheineedifonadditionahcapacity.-] 

1 
ISO~RESPONSEiTO~Mo.i3E.i 

1 
Stepilidoes-inoticonsiderTiatural-gasprices-iiniitsianalysis.-nlnistepiZ^ianiincreaseiin-] 

natural-gaspriceiwilHncreaseithexostiof-supply,~but-rot1theiavailabilityiof-supplyi 

resources.iSoiitiwilhnot7:hange-ithe-|need-jforiadditionalicapacity.-]The7nodeliwilh 

exhaustialliavailableiexisting^upply-]resourcesibeforeiaddingTiewiones.i 

1 
Reauest-No.i4i 
i 
4.ffi TheiCAISO"istates-ithati"Costsiassociatediwith-pmissioniareitrackediseparatelyifrom-ifueh 

andiVOMTrosts/'-^CAISOiExhibitnA^iSlilde-ilBj-nPleaseprovideiaidetailediexplanationpf-] 

the^assumptions^jsed-fegardingiemissionsicosts.-] 

1 
ISO~RESPONSEiTOiNo.i4.i 

1 
-] The7nodehreportsiemissioniDasedion-jfuel-]Usage.iEmissionicostiisicalculated-]byiapplyingia-] 

fixediemissionicost-]rate^$36.3penshort-itoniC02Jini2010idollars).iNeitherifuelicost-]non 

VOMpostincIudespmissionicost.-] 

1 

Reauest-No.-5i 
i 

5,ffi Elasticityisithe-fatioiofithe-percentTrhangeiinpneivariableitoithepercentichangein-] 

another-yariable.-nForpxample^ifiapnepercentphangeiniVariableiApausesia-il.S-] 

percentichangeiniVariableiB^heielasticitypf-iVariableiBiwithTespectitoiVariableiAiis-i 

1.5.-[]PleaseprovideitheielasticitypfitheifollowingivariablesiA/ith-]respect-ito-jtheiCAISO's-] 

RIMiestimate^iniMWjiioad^iforecastprror^numberpfistandardideviations^-jSolan 
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generationi(GWh),Twind-generationT(GWh),inatural-gasnpricesT($/mmBtu),Tanchelectricity-] 

pricesi($/MWh).-] 

1 
ISO~RESPONSEiTOiSlo.~6.i 

1 
TheplasticitypfpapacitypeedTwith-respectitopatural-gasprice-]isizero,iasidiscussedin-] 

responseitoiQuestioni3.E.TSimilarly,itheplasticitypfpapacitypeed-iwithirespect-jto-] 

electricitypriceiisizero.iElectricitypriceisi:heputcomeiofithe-]balancepfisupplyiand-] 

demand.-|ltidoespotphange-|thepeed-|fonadditionahcapacity,pvenithough-f-iigh-] 

electricityiprice7nayprovideincentivesifoninvestmentsiin-]newicapacity.-[iTheiCAISOidid-] 

notpalculateitheplasticitypfpapacityineediwith-jrespectithepthenvariablesps-jthe-j 

impactpfieachiindividual-yariableicannot-]beiisolatedinithepalculationsitheiCAISOihas-] 

conducted.-] 

1 
Reauest-No.-6i 

i 
6.ffi PleaseprovidepporrelationTnatrixifor-ithefollowingivariablesnRIMiestimate^MW),-] 

numberpfistandardideviations,iloadT(GWh),forecastprron(%),TSolargenerationi(GWh),-] 

wind-generationi(GWh),-natural-gaspricesT($/mmBtu),-andielectricitypricesi($/MWh).i 

1 
ISO-RESPONSE1TO1N0.16.1 

1 
As-jStatedin-fesponseitoiDataiRequestiNo.-^,itheiSOidid-]notpalculateithese-]matrices.T[i 

1 
Reauest-No.i7i 

i 
7.ffi Forithe-yearsi2012 12020,pleaseprovide-jthe-|CAISO'sibestiestimatepf-itheincremental-] 

renewableiintegrationineedpnd-fenewableintegrationposts.-] 

1 
ISQ-RESPONSEiTOiMo.i7.i 

1 
TheiSOididinotiperform-jStudiesifor]every-yeanbetweeni2012iandn2020iand-ithe-jStudy-] 

results-yaryngreatly-jbasedionitheiscenariosTassumptions.T[iHowever,ithe-]ISOihas-] 

determinedithat"itheiassumptions-]in-]theihigh-]load-]trajectoryiscenarioiareia-feasonable-] 

startingpointiforpnpperationahneedsistudy.Tn^ince-itheihigh-]load-itrajectoryiscenario-] 

haspotponsidered-fesourcespeedediinilocalpreas-jto-rneet-ireliabilitypsp-fesultpf-] 

retirementpfiOTCiresources^-itheiSOintends-jtoponductfurtherpnalysispfilocah 

capacity-]requirernents.-[mHoweveiy!theitiming,puantitypfpeeds-requiresTadditionah 

studypndplependspnpivarietypffactorsincluding-fetirementspfpxisting-fesources-] 

andiload-growth.-] 

f ff if i 
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Request-No.i8i 
i 
8.ffi DiditheiCAISOiemployiaihistoricalitrenditoiestimateitheiforecastierrorforitheperiod-] 

2011 L2020?I 

1 
ISO~RESPONSEiTOiNo.l8.i 

1 
-] NoitheilSOididinotiemployia-]historical-itrenditoiestimateithe-iforecastierrorifonthe-] 

period-j2011 L2020.-]TheiCAISO-]Usediactuah2010iforecastierrors-]realized-jfonloads.-nThe-] 

forecastierrorsiJsediforiwindiandn5olariwere-|basedionia-]T Llpersistence-]modeliforiload-] 

and-wind-production.i 

1 
Request-No.l9i 

i 
9.ffi DiditheiCAISO-jScaleithei20005ioadprofilesitoistatewidei2020ilevelsiasisuggestediby-] 

PG&E?-] 

1 
ISO1RESPONSE1TO-N0.-9.1 

ffi 
ffi Yes,-the-2OO5-joadprofile-was-scaled-and-shifted-toialign-weekdays-with-weekdays-0nd-i 

weekendsiwithiweekendsinithei2020itimeframe.-] 

1 
Reauest-No.ilOi 

1 

10.ffi HasitheiCAISOiprovidediaicopyiofitsiRIMitoitheiCPUC'siEnergyiDivision?-] 

1 
ISQ-RESPONSEiTQ-No.ilO.i 

1 
The-]ISO-|iasprovidediallinputiandputputidata.-fiTheilSOihasialsoiprovidediinformation-] 

how-]toiacquireitheiPNNL-]andiPlexosisoftware.-] 

1 
Reauest-No.illi 
1 
11.ffi Pleaseprovideithe-pumberpfistandardideviationsithat-itheiCAISOiused-]foriforecastierror] 

coverage,ioadifollowing,iand-]regulation-fequirements.-] 

1 
ISQ-RESPONSEiTQ-No.ill.i 

1 
TheiCAISOiused-]threeistandardideviationsforitheiseasonaHoadiforecastierrors.-]The-] 

forecastierrorsiforiwindiandisolariwereialsoi:runcatediat-ft-]threeistandardideviations.-] 

1 1 
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Request-No.H2i 
i 

12.ffi Fonalh2011 i2012-itimeiperiodJiwhatiCO2lcosti(ini$/metriciton)iasiassumecliby-itheiCAISO?-] 

1 
ISO~RESPONSEiTO~Mo.~il2.i 

1 
Thei$36.3perishortitoniC02ncost-]ini2020^ini2010idollars)7:ame-ifrom-itheiCPUC-]LTPP-] 

ScopingiMemo-]inATTACHMENTil^http://docs.cpuc.ca.gov/efile/RULC/127543.pdf)pn-] 

page-j39.iThei$43.52iper-phortitonicost-|inTiominalidollarsiwasidefIated-itoi2010idollars.-] 

The7nodelisimulatespnly-year-i2020.-]ThereisTioiC02icostinithe7nodel-iforpther-years.-] 

TheiCPUCidocument-]mentionediabove-|has-itheicostinumbers-ifori2012 L2020.-] 

1 
Request-No.H3i 

i 
13.ffi Pleaseprovideithepercentpfithe-capacityithaticountsitowarditheplanningTeserve-i 

margini(PRM)ithatiCAISOiassumediwould-|be-]availableito7neet-]hourly-ifIexibility-] 

requirements.-] 

1 

ISO-RESPONSEITQ-NO.T13.-I 

1 
TheilSOididinotiassumeiaipercentagepf-]thepapacityithatpountsitoward-fneeting-] 

planning-]reserveimargin-]isTavailableito7neetihourlyflexibility-requirements.-nRather,-!the-] 

utilizationpfieachiresourceito-fneet-fiourlyndemandiand/onreserves^incIuding-]flexibility-] 

requirementsjiisideterminediDasedpnThe-fesourcesTampingicapability^pperating-] 

characteristics,putage-]profilepndpperatingpostsinitheistepi2-productionisimulation.-] 

1 
Reauest-No.H4i 

i 
14.ffi ltiis7nypnderstanding-jthatiNetiQualifyingiCapacityi(NQC)iisibeingpalculatedinithe-] 

CAISO-jStudyiusingnaY'70%iexceedance"-]method;iwhichr]setsithe-fesource-pdequacy^RA)-] 

valuepf-]ainewable-fesourceiat-!theputput-)eveliexceededin-]70%pf-jtheil:00pmitoi6:00-] 

pmpn ^peak-hoursieachiday.-nlfiNQC-js-calculatediusing-0-different-method,pleasei 

provideiaidetailediexplanationpf-ithat-]method.-] 

1 
ISQ-RESPONSETTQ-NO.I14.I 

1 
NQCivaluesiwereprovidediin-]theiRPSiCalculatoriDyitechnologyiandiCREZ.-]Theypanibe-] 

foundpnitheY'a-]-iProForma"-]tabpfi:he-]RPSiCalculator,ifoundiat:-] 

http://www.cpuc.ca •gov/PUC/energy/Procurement/LTPP/LTPP2010/2010+LTPP+Tools+ 

and+Spreadsheets.htrmi 

1 1 
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Request-No.H5i 
i 

15.ffi Regarding-]PViSolar,-]hasitheiCAISO-jncorporatedporrelationpsisuggested-]by-]Thomas-]E.-] 

Hoffiand-]Richard-]Perezpf-iClean-]Powerpn-]November]30,i2010?-] 

1 
ISO-RESPONSEITQ-NO.T15.-I 

ffi 
Basedpn-|thepomparisonperformedpreviously,4:he-]ISOibelieves-jthepffectspf-ithe-j 

correlation-]ThomasiHoffisuggestediareialreadyincorporatediintoithe7nethodology.-[iln-] 

addition,itheiCPUC-priorityiscenariosiincorporated-pomeTnoreTefinedidataiandi 

geographicalidiversityTeffectsinto-theTnethodologyridnieachiCREZ,itheisolanP\/-profilei 

ispreatedpsing-]NREL'siSAMpriodel,-]basedpniSolanAnywhere-j30priinuteirradiance-] 

data,plant-jsize,-jtemperature^ndiwindispeed.-nThenithe7ninute 'to 'minute-production-; 

leveliforieach-jSolanPViCREZisiaggregated-itoicreateithensolanPVprofile-jforiStep-]li 

analysis.-;Theiaggregated-]P\/-|l 'minuteprofile-iinherently-pncorporates-jthe-pmpactspf-; 

geographic^ iversity.-nSimilarly,-jiourlypggregatedprofilesifonwindpndihourlyisolar-] 

profilespggregatediby-itechnology-itakeintenconsideration-geographicidiversityiniStepiZ.Trm 

1 
Reauest-No.il6i 

i 
16.ffi Regardingioad-jfollowingirequirements,-hasitheiCAISOincorporatedicorrelationias-| 

suggestediby-;ThomasiE.iHoff-iandiRichard-perezpf-iCIeaniPowerpniNovember-j30,-j2010?-] 

1 
ISQ-RESPONSEiTQ-No.il6.i 

1 
TheiCAISO'siStep-]l7nodelidoes-jtakeintoponsideration-itheiautocorreiationpf-iforecast-] 

errorspssociatediwithioad^indpndisolar.Tn 

1 
Reauest-No.il7i 

i 
17.ffi Whatpssumptionsidid-itheiCAISO-fnakeito-pccountifor-itechnologicalphangesithat-] 

maypccurito-feduceitheintermittencyileveipf-fenewable-fesources?-; 

1 
ISOiRESPONSEiTO-No.il7.i 

1 
TheiCAISOiaggregatedplhtheindividuahwindiCREZspsiapingleprofileito-gain-ithe-] 

benefitspf-geographicidiversity-]in-]reducingithepveralli\/ariabilitypfpachiindividualiwind-] 

CREZ.iEachindividual-jSolariCREZiwas-groupediDyitechnology.iForpxample,pllpolanPV-] 

CREZsiwerepggregatespspneprofile.-nLikewise,pllpolarithermal-fesourcesiwere-] 

aggregateditogethernalhextemahsolarprofilesTwerepggregatednalhdistributed-pV-] 

profilesiwerepggregated;pnd,pllpustomer-jsideiPVprofilesiwerepggregatedptc.-n 

1 
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Request-No.H8i 
i 

18.ffi Whatiassumptionsidid-itheiCAIS07nake-fegardingfutureiadditionsitoi:heiexistingpump-| 

storageihydro?-] 

1 
ISOiRESPONSEiTO-No.il8.i 

1 
LakeiHodgesiPumpiStorageiiniSDG&Eiregionisithenonlypump^torageifacilityiconsidered-] 

asiaifutureiaddition.it7:omesionlineini2011iandihas-]maximum-generationicapacityiof-] 

40iMW.i 

1 
Reauest-No.il9i 

1 

19.ffi How7nanyiMWpf7:ogenerationiini2020-yvereiassumedibyitheiCAISOinitsiRIM?-] 

1 
ISO~RESPONSEiTO~Mo.~il9.i 

1 
Thereis-^SlBiMWpfpogeneratiorriirnCalifomiairG^O^CPUCiLTPPiScopingiMemcn1-] 

ATTACH MENTil,pagei49).i 

1 
Reauest-No.i20i 

1 
20.ffi Pleaseiexplainihow-itheiCAISOiaccounted-ifor-geographic-resourceidiversityinits-] 

RIM.-] 

1 
ISQ-RESPONSEiTQiNo.i20.i 

1 
Asistatedin-fesponseitoiQuestion-ilT^-jtheiCAISOiaggregatedieachiwind-il Wiinuteprofile-] 

andpggregatedpach-polanl Wiinuteprofileiby-jtechnology.-nThisiaggregatiorriinherently-] 

takesiintoiconsideration-geographicidiversityiniStep-il.-nSimilarly^-liourlyiaggregated-] 

profilesifonwindiand-fiourlyTSolarprofiles-pggregated-ibyitechnologyitakeiintcn 

consideration-geographicidiversityiiniStepi2.-[nTTi 

1 

Reauest-No.i21i 
1 

21.ffi HowididitheiCAISOicalculateitheforecastierror-]forisolarithermahresources?-] 

1 
ISO-RESPONSEiTOiMo.i21.i 

1 
The-]forecastierrorifor-]Solar-]thermaliresourcesiwas-]basedioniaiT ^.persistencernodeh 

basedpnpnpggregatedprofileiforpllitheiCAisolarithermaliCREZsputput-]forithe-j33%-] 

RPSitrajectorypases.-] 
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Request-No.-22i 
i 

22.ffi Pleaseidefine-ithe-itermf'least-fegretsprocurementidecisions"ias^JsedinitheiCAISO's-] 

testimony.-] 

1 
ISO~RESPONSEiTO~No.~22.i 

1 
Anyiidentifiedineedsiareibasedpnitheifindingspf-|multipleifeasible-]resourceiscenarios.-n 

Furthermore-jtheidecisions-jshouldiconsidentheileaditime-iforidevelopmentiasiwellias-ithe-] 

balancepf-jthepperationahrisksiandiDenefitsitheidecision.-[ii 

1 
Reauest-No.i23i 

i 
23.ffi InitsiRIM^-jwhatiassumptionsidid-itheiCAISOTnakeiconcerningithe-growthiinidemand-] 

response-|Detweeni2011iandi2020?-] 

1 
ISO~RESPONSEiTO~No.~23.i 

1 

TheilSO^Jsed-itheidemandiresponseiassumption-ifori2020in-itheiCPUCiLTPPiscoping-] 

memo^ATTACHMENT-]l,pagei60).-] 

Reauest-No.i24i 
i 

24.ffi lnitsnRIM,iwhaticapacityifactorididd:heTCAISChassumeifoHthe-]Helms-]PumpedStorage-] 

facility?-] 

1 
ISQ-RESPONSEiTOiNo.i24.i 

1 
Pumpingiand-generationischedulespf-ithe-Helms-]PumpediStorageifacilityiwere-] 

determinedioptimallyibyithe-fnodel.-irheiSOidid-]notiassumeianyicapacityifactor-]forithe-] 

facility.-] 

1 
Reauest-No.i25i 

i 
25.ffi TheiCAISO^tates-jthati"ForiStep-j2,i:heilSO^Jsed-]PLEXOSiSolutionsproductionsimulation-] 

packagepndplsoponsulted-iwith-]PLEXOSiSolutionsitoiassistin-funningtheproduction-] 

simulation."^CAISO-iTestimony^ip. 10)-] 

1 
A.ffiFlow-fnanyisimulationsiwereiperformed?-] 

B.ffiWhatplgorithms^e.g.,iMarquardt)-yvereiusedinitheisimulation(s)?-] 

C.ffiWhatinitialivaluesiwereiusedinitheisimulation(s)?-] 

D.ffiPleaseprovideitheinumberpfiterationspsediinieachisimulation.-] 

E.ffi Pleaseprovideitheponvergencepriteria.-] 
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F.ffi What-jtypeiofTdistributionT(e.g.,inormal,iogTiormal,Tetc.)iwasTassumecliforithe-] 

simulatiorrpnputivalues?-] 

G.ffiHowididitheiCAISOiaccountifonheteroskedasticity?-] 

Fl.ffiFlowididitheiCAISChaccount-jseriahcorrelation?-] 

I.ffi HowididitheiCAISOiaccount-iforTnuIti tolinearityinitheinputivariables?-] 

1 
ISO~RESPONSEiTOiSlo.i25A.i 

1 
Monthly-]simulationifonyean2020ifonsevenxasesi(Trajectory,nEnvironmentTConstrained,-j 

CostiConstrained^TimeiConstrained^nAII k3as,-]Trajectory-]Fligh itoad,Tand-]Trajectory-iwitlrj3-i 

Helmspumpsiavailable-jyeanroundjiwereperformed^including-jfull Vearproductionxost-i 

runsiandpartial-yearpeedTuns.i 

1 
ISO~RESPONSEiTO~No.~25B.i 

1 
TheximulationxolvespiMixedintegenProgrammingn(MIP)iproblem.irhexoftwarexises-! 

theiBranch 'and 'Boundialgorithm.iAtieachisearching-podei(withiaisetpf-given-yaluesifor] 

theintegenvariables)piLineanProgrammingproblemisisolved.-][tndoesinotxiseTan-] 

iterativeialgorithm.-] 

1 
ISO~RESPONSEiTOiNo.i25C.i 

1 
TheiMIPproblemisisolvedpneidayiatia-itimeforiaTnonthxontinuously.iForitheifirstiday-] 

of-jthe-imonth-jthereispo-iinitialxonditioniandpoistartupxost^no-iminxipiandidown-jtime-] 

constraint^ietc.ienforced.iFor-fhe-irestpfitheTnonthlthe-fesutts^commitment^idispatch,-] 

etc.)pf-jthepreviousidayiareiusedias-itheinitialxonditionpf-ithe-|nextiday.-] 

1 
ISO~RESPONSEiTO~Mo.i25D.i 

1 
AsidiscussediinpnswentoiData-pequestiZSB^poiterativeplgorithmisxised.irherefore-] 

thereprepoiiterationsiin-jthe-jsimulation.-] 

1 
ISO~RESPONSEiTO~Mo.i25E.i 

1 

ConvergencexriterionisibasedpniMIP-gapJiwhichis-jsetiasi0.05%.-n 

1 
ISO~RESPONSEiTO~No.~25F.i 

1 
Thepnly-jStochasticivariableiin-ithe-]modehisd:heiforcedputagendraw-]randompumberifon 

each-generator.iTheyplliiaveiaistandardiuniformndistribution^independentifromieach-] 

other.-] 
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ISO~RESPONSEiTQ-Mo.i25G.i 

1 
Notiapplicableisinceitheiall-istochasticivariables-|haveia-jStandard^jniformidistributioniand-] 

independentifromieachiother.-] 

1 
ISO~RESPONSEiTO~No.~25H.i 

1 
Thereiisinoiserialicorrelationiassumed.-] 

1 
ISO~RESPONSEiTQ-Mo.i25l.i 

1 
TheiPlexos-jSoftwareihandlesiit.-] 

1 
Reauest-No.-26i 

i 
26.ffi lnitsiRIM,iwhatiassumptionsididitheiCAIS07nakeiconcerning:-] 

1 
A.ffiRamp-fatesifonnewicombinedicyclengasiturbine^CCGT)Tesources?-] 

B.ffiTheTiumberiofiMWpf-pnce-]ThroughiCoolingi(OTC)iunitsithatiwilliDe-]retired-|by-] 

2020?i 

C.ffiThe^iseiofitradable-]renewableienergyi:reditsiasia-feplacement-iforphysicahRPS-] 

resources.-] 

1 
ISO-RESPONSEiTOiMo.i26A.i 

1 
The-rewTCCGT-has-aTampTate-pfi7.5iVlWperTninute.i 

1 
ISQ-RESPONSEiTQ-Mo.i26B.i 

1 
Aitotal-]12,079-]MWiofiOTCiunitsiwill-fetireibyi2020i("LTPPiPlanningiStandardsJ-] 

ATTACHMENT-1"-Dnpagei51)i 

1 
ISOiRESPONSEiTO-No.i26C.i 

1 
33%pfput bf 'statefenewable-resourcesiwereiassumed-ito-ibe^jnbundled-fenewable-] 

energyicredit.-] 

Reauest-No.i27i 
i 

27.ffi lnitheiCAISO'sppinion,iwhatpercentageiofiout bf istate-]renewableimportsiwillrequire-] 

integrationiatiai33%iRPS?-] 

1 1 
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ISO~RESPONSEiTO~Mo.i27.i 

1 
The-]ISOiestimatesithati30%pf-jtheput 'state-penewableimportsiwilhrequireisome-] 

formpfibalancing.-[inForithepurposespfi:he-jStudyJitheilSOiassumed-ithatihalfior]15%i 

totalput bf istate-]renewableiwillidynamically-pchedule.-[iiAnothenhalfpnl5%itotaliout L 

of 1state-]renewableispssumeditoibeischeduledion-]15-rninuteintra ihour]basis.-[i 

1 
Reauest-No.i28i 

i 
28.ffi Pleaseprovideianielectronicicopyiof-ianyiCAISOiworkpapers-felativeito-yourianswerto-] 

Questioni27.-] 

1 
ISOiRESPONSEiTO-No.i28.i 

1 
The-|ISOihasprovidedialliworkpapers-felativeito-ithisianswer.T]Theseiassumptionsiwere-] 

basedionilSO'siopinioniniconsultationiwith-itheiworking-groupiincIudingiCPUC-ienergy-] 

division.-] 

1 

Reauest-No.i29i 
i 

29.ffi IfitheiCAISO-ihasibacktestediRIMiagainstihistoricahresults^pleaseprovideianieiectronic-] 

copyiof-ianyibacktestingistudiespf-]theiCAISO'siRIM.-] 

1 
ISO-RESPONSEiTOiMo.i29.i 

1 
The-]ISOndidinotibacktestitheisimulation-]resultsiagainst-]historicahresults.-[ii 

Reauest-No.i30i 
i 

BO.ffi lnicomputer-jScience/i"robustness"-]isitheiabilityiof-iaicomputerisystemitoncopeiwith-] 

errorsiduringprogramiexecutionjpritheiabilityiofianialgorithmitoicontinue-jtopperate-] 

despitepbnormalitiesininput,calculations,ietc.-jFormahtechniques,isuchTas-|fuzz-] 

testing, liareiessentiahtoiproving-]robustness,-jsinceisuchitypespf-!testingipurposely-] 

includeinvalidionunexpectediinputs.-n 

1 
Pleaseprovideianielectronicicopypf-ianyirobustness-]tests-]theiCAISOihasiperformed-] 

relativeito-jitsiRI M.-] 

1 
ISQ-RESPONSEiTO-No.-3Q.i 

1 
The-]Plexosisoftwareihas-]the-jfunctionsito-handleierrorsiencounteredinitheisimulation-] 

andiwillprovideiwarningsiwhenprrors-fiappen.-fiThe-]ISOireliedpn-ithe-]Software-]vendon 

(PIexosiSolutions)ito-fnakeisureitheisoftwareifunctionsproperiy.-]TheiSOiworkedpIoseiy-] 
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withiPlexosiSolutionsiand-]E3,iasiwellias-jthe-]IOUsito-yalidate-itheiinputidataiandioutputs-] 

of-jthe-|modelinitheprocessiofidevelopingd:hencases.-]Theiintermediate-]resultspfithe-] 

simulationi(theioutcomesiofitheitests)iwereinoti<ept.-] 

1 
Request-No.i31i 

i 
Bl.ffi Forieachimonthifrorrr]February,i2011itcrjJune,-j2011,ipleaseiprovideitheiaggregatedRealL 

TimeimbalanceiEnergyiOffset-](ini$).-] 

1 
ISO~RESPONSEiTO~No.~31.-

1 

1 

Real ^TimeilmbalanceiEnergyiOffseti 

Monthi Totah 

Feb Llli 

Mar Llli 

Apr Llli 

May Llli 
Jun1!!! 

yil8;657,617-n 
yil4,948;279-n 
yil7,926,189n 
ym8,683,420n 
ll6,342,819-n 

Reauest-No.-32i 
i 

32.ffi Pleaseprovideianielectronicicopyiof-pnyiworkpapers^JsedibyitheiCAISOiin-ithei 

preparationpfitsitestimony.i 

1 
ISO~RESPONSEiTQ-No.-32.i 

TheilSOihasimadeialliofiitsiworkpapers-pvailableitoithepartiesiin-ithisiproceeding.i 
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