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Conclusions
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OurSirradianceSnetworkSforecastsSoutperformNSonS
averageNStheSpersistenceSmodelSforStheSthreeSmonthsS
ofSstudy5

MostSofSthisSimprovementSisSlikelySfromSaSspatialS
averagingSeffect5

Cloud4motionSonSmostSdaysSisStooScomplicatedSand6orS
ourSnetworkSisSnotSdenseSenoughSforStheSbestSpossibleS
forecasts5

SpatiallySaveragedSpersistenceSwithSevenSaShandfulSof
sensorsSshowsSimprovementSoverSsimpleSpersistence5

WeSrecommendSthatSutilitiesSaddSirradianceSsensorsStoS
existingSandSplannedSweatherSstationsSforSresourceS
assessmentSandSforecasting5

FutureSworkSwillSexploreSanSoptimalSdensitySofSsensorsS
throughSsimulationSandSintegrationSofSourSintra4hourS
forecastsSwithSsatelliteSandSWRFSforecasts5

Results

DataSfromSthreeSmonthsS)AprilNSMayNSJunezSonScloudySdaysSignoringSnighttimeSvaluesSwereSanalyzed5
TheSerrorsSwereSaveragedSforSeachSdaySandSthenSforStheSthreeSmonths5SBelowNSnetworkSforecastsSare
comparedStoSanSalwaysSclearSforecastNSaSclear4skySindexSpersistenceSforecastNSspatiallySaveraged
persistenceSforecastsSmadeSpossibleSbyStheSsensorSnetworkNSandStime4averagedSclear4skySindexS
persistenceSforecasts5

NetworkSforecastsSoutperformStheSpersistenceSmodelS
forSHqSofStheSH2ScloudySdaysSstudied5S

Figure 2.SASscreen4captureSofStheSliveSwebsiteSprovidedSto
ourSutilitySpartners5

TheSnetworkSforecastsSareSbasedSonStheSideaSthatStime4seriesSofStwoSsensorsSthatSareSspatiallySseparated
lag6leadSeachSotherSwhenStheScloudSvelocitySvectorSisSproperlySoriented5

TheSauthorsSthankSTucsonSElectricSPowerNSArizonaS
PublicSServiceNSandStheSUASRenewableSEnergySNetworkS
forSsupportingSthisSandSotherSforecastingSwork5
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Motivation
Intra4hourSsolarSpowerSforecastsScanShelpSelectricSutilitiesSschedule
regulatingSreservesNSoptimizeSshort4termSenergyStradingNSandSmanage
grid4connectedSbatteriesSforSramp4rateSavoidance5S

HoweverNSsomeSintra4hourSforecastingSmethodsSdevelopSerrorsSduring
conversionSfromSpixelSbrightnessStoSirradiance5SSomeSalsoSrequireSlarge
setsSofStrainingSdata5SOurSnetworkSmethodSovercomesStheseSchallenges
withSirradianceSmeasurementsSandSaSphysicalSmodelSofScloudSmotion5S

IrradianceSnetwork
SolarSpoweredSirradianceSsensorsSwithScellularSnetworkSbackhaulSwereS
developed5

ThirteenSsensorsSwereSplacedSstrategicallySaroundStheSUniv5SofSArizona
ScienceSandSTechnologySParkStoSforecastSforSroughlySUESMWSofSPV
powerSplants5

WeSalsoSuseSqSminute4averagedSdataSfromSqESrooftopSPVSsystemsS
inStheSTucsonSareaSasSxirradiancexSsensorsSinSourSnetwork5S

WeScollectSone4secondSdataSfromSeachSirradianceSsensorSeverySminute
toSproduceSreal4timeSforecastsSforSaSutilityS)TEPzNSalthoughStheSresultsS
presentedShereSareSaSreanalysisSofStheSdata5

Methods
P5SIrradianceSdataSareSgatheredSfromSaSdatabaseSandSnormalizedSbySclear4skySprofilesStoSproduceSclear4
SSSSskySindicesSforSeachSsensor5
U5SAnSinterpolatedSmapSofSclear4skySindexS)cloudSopacityzSisSproducedSforStheSTucsonSarea5
I5SCloudSvelocitySisSestimatedSbySanalyzingSWRFSforecastSoutputSorSradiosondeSdata5
H5STheSclear4skySindexSmapSisSshiftedSbasedSonSforecastStimeShorizonSandSestimatedScloudSvelocity5
q5STheSclear4skySindexSatSaSlocationSofSinterestSonStheSshiftedSmapSisSmultipliedSbySanSappropriate
SSSSclear4skySprofileStoSproduceSanSirradianceSorSsolarSpowerSforecast5

TheSloggingSequipmentSisSversatileSandScanSbeSconfiguredSforSaSnumberS
ofSdifferentSweatherSsensorsS)askSifSinterestedSinStheSdesignz5
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ForecastsSbasedSonSourSnetworkSofSirradianceSsensorsSperformSbetterS
thanStheSbenchmarkSpersistenceSmodelSforSforecastShorizonsSgreaterS
thanSPSminute5

Figure 1.SMapSofSirradianceSsensorsNSrooftopSPVSsystemsNSandSutilitySscale
PVSsystemsSinSTucsonNSAZ5
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