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ABSTRACT

Electricalloadforecastingisanessentialfeatureinpowersystemsplanning,operationandcontrol.The
non-linearityandnon-stationarynatureofthedata,however,posesachallengeintermsofaccuracy.
Thisarticleexploresadeeplearningtechnique,alongshort-termmemoryrecurrentneuralnetwork-
basedframeworktotacklethistrickyissue.Theproposedmachinelearningmodelframeworkistested
onrealtimeresidentialsmartmeterdatashowingpromisingresults.Awebapplicationhasalsobeen
developedtoallowconsumerstohaveaccesstogreaterlevelsofinformationandfacilitatedecision-
makingat theirend.Theperformanceof theproposedmodel isalsocomprehensivelycompared
toothermethodsinthefieldofloadforecastingshowingmoreaccurateresultsforthefunctionof
forecastingofloadonshorttermbasis.
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INTRoDUCTIoN

Keyroleinanypowersystemplanning,operationandcontrolisplayedbyloadforecastingandthus,
theaccuracyofloadforecastingiscrucialforanyelectricutility.Throughouttheevolutionofthe
powersystem,primaryfocushasalwaysbeenloadforecasting.Theparadigmshiftfromtraditional
gridtosmartgrid,allowsthesmartgridtoprovidemoreintelligentandaccuratepowerservicesby
makinguseofmodernmachinelearningmethods.Powersystemoperationscanbeenhancedwith
reliableshort-termloadforecastingattheconsumerend.Itcaneffectivelystrikethebalancebetween
demandandsupply,byallowingload-balancingreserve,whichinturnwouldgreatlyenhanceload
factor,decreaseproductioncostandhedgemarketcosts.Thismassiveinfrastructuredevelopment
andtechnologicaldevelopmenthasalsoallowedflexibilityofloadforecastingattheconsumerlevel.
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Nowadays,theelectricloadpredictionisavitalprocesswithapplicationsthatareusedinvarious
fieldsbecauseoflargedemandofpowersupplyandconsumptioninanelectricpowerhousesandin
householdsrespectively.So,thereisaneedtodevelopmodelforaccurateelectricityloadforecasting
andvisualization.Thereasonsforaccurateelectricityloadforecastingandvisualizationare:

• Purchasingandgeneratingelectricpower;
• Transmitting,transferringanddistributingelectricpower;
• Managingandmaintainingtheelectricpowersources;
• Managingthedailyelectricloaddemand;
• Financialandmarketingplanning.

Buildingsareidentifiedasamajorenergyconsumerworldwide,accountingfor20%-40%of
thetotalenergyproduction.Inadditiontobeingamajorenergyconsumer,buildingsareshownto
accountforasignificantportionofenergywastageaswell.Asenergywastageposesa threat to
sustainability,makingbuildingsenergyefficientisextremelycrucial.Therefore,inmakingbuilding
energyconsumptionmoreefficient,itisnecessarytohaveaccuratepredictionsofitsfutureenergy
consumption.Further,demandorloadforecastingiscrucialformitigatinguncertaintiesofthefuture.
Inthat,individualbuildingleveldemandforecastingiscrucialaswellasforecastingaggregateloads.
Intermsofdemandresponse,buildinglevelforecastinghelpscarryoutdemandresponselocally
sincethesmartgridsincorporatedistributedenergygeneration.Mostoftheresearchforprediction
ofelectricityloadforecastingconcentrateonaggregateloadatthesystemlevel.However,variation
attheindividuallevelalsoplayanimportantroleindeterminingaccuracyofloadprediction.

Scope of Research work
Smartgridsarecapableofprovidingmoreintelligentandaccuratepowerservicesbymakinguse
ofmodernmachinelearningmethods.Loadforecastinghasbeenanindispensabletaskthroughout
thedevelopmentofthemodernpowersystem.Itcaneffectivelystrikethebalancebetweendemand
andsupplythatis,provideload-balancingreserve,andwouldgreatlyenhanceloadfactor,decrease
productioncost andhedgemarket costs.Accurate forecastingof loadcanhelp inpredicting the
demandofelectricityloadinnearfuturewhichwillbebeneficialforanelectricalindustryinterms
ofadministrationandeconomics.Itcanalsoproviderecommendationssuchaswhentouseelectricity
throughoutadaywhichfurthercanhelpinconsumingenergymoreefficiently.Itcanallowconsumers
tohaveaccesstogreaterlevelsofinformationontheirelectricityuseandfacilitatetheireffortsin
managingelectricitymoreefficiently.

AutoRegressiveIntegratedMovingAverage(ARIMA),RadialBasisFunction(RBF),K-Nearest
Neighbors(KNN)andmanymoremethodshavebeenusedforloadforecasting(Bianchietal.,2015;
Napoli et al.,2010;Pascanuet al.,2013).However,very fewof themhaveaddressed this issue
directlyforindividualcustomers.Thenatureoftheloadsofindividualconsumersbeingvolatileare
consideredtrivial,however,theirissuesneedtobeconsideredforanalysis.Recently,deeplearninghas
beenexploredasadataanalysistoolinmanyresearchareas.Deeplearningreferstohavingmultiple
hiddenlayers,numberofwhichisrelativelymorethanFeedForwardNeuralNetworks.Itenhances
taskperformanceandbetterabstraction(Zhengetal.,2017).Inthisregard,longshort-termmemory
(LSTM)recurrentneuralnetwork(RNN), introducedby(Kongetal.,2017)proposedsomenew
approachesinthefieldofsequencelearning.TheuseofLSTMhasfoundvariousapplicationslike
naturallanguagetranslation(Ryuetal.,2016)imagecaptioning(Bengioetal.,1994;Hochreiteretal.,
2001;Gersetal.,2000)andspeechrecognition(Medsker&Jain,2001).Majorityoftheapplications
handledataclassification.

Thispaperattemptstomakeacontributioninaddressingtheissuesonshort-termresidential
load forecasting. Comparison is made between Support Vector Machine (SVM) and Long
Short Term Memory-Recurrent Neural Networks (LSTM-RNN). On the aggregation level;
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