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Nowadays,energyisacriticalcomponentofhumanlife;areliablesupplyofenergytocustomersincreases
theirstandardoflivingandcomfort.Theefficientandsecuredoperationoftheelectricalpowersystem
meetstheenergyrequirementsofthecustomers.Thepowersystemservesasthemostefficientmedium
fortransferringenergyfromoneareatoanother.Thepowersystemismadeupofanumberofpower
generatingresources,acomplicatedpowertransmissionnetwork,andacomplexdistributionsystem.As
thedemandforenergygrowsatanalarmingrate,thepowersysteminfrastructurebecomesincreasingly
strainedandfragile.Theintegrationofrenewableenergysourcesintotheconventionalpowersystem
complicatesitsoperationandcontrol.Thegrowthofinformationandcommunicationtechnology(ICT)
hascreatedopportunitiesintheelectricalpowersystembymakingitsmartandintelligent.Integrating
ICTwithconventionalpowersystemsimprovesreliabilityandcustomerservice.

Asweallknow, theelectricalpower system isgrowinggeographicallymuchdispersed,making
manualoperationandcontrolmoredifficult.Toaddressthechallengesofhumanoperationandcontrol
ofpowersystems,automationunderthenameofenergymanagementsystem(EMS)istakingplaceto
makepowersystemsmorestable.WiththeadvancementofArtificialIntelligence(AI)andMachine
Learning(ML)technology,numerouseffortsarebeingmadetoaugmenttheEMSofpowersystemsin
ordertomakethemmoreintelligent.Manyeffortsaremadeinthisbooktoestablishvariousapproaches
andmethodstomakepowersystemssmartutilizingartificialintelligence.Thisbookassiststhepower
systemcommunityincomprehendingthenumeroustechnologicaladvancementsoccurringintheuseof
AIandMLforenergymanagement.ChaptersOrganizationandTopicsCoveredareasfollows.

Chapters1-5discusstheapplicationsofBlockchain,InternetofThings,ArtificialIntelligence,and
MachineLearninginimprovingpowersystemgridstabilityandsecurityinthepresenceofrenewable
energysources.ThefutureofDigitalTwinTechnologyandsmartmeterapplicationshavealsobeen
addressed.

Chapters6-11provideanoverviewofthemostrecentoperationandcontrolstrategiesforpowerdis-
tributionsystems,suchasIntegratedDemandResponse,SmartDistributionNetworkusingTransactive
EnergySystems,andMLAlgorithmApplicationsonMicrogrid.

Chapters12-17dealwiththedevelopmentofthestateoftheartoptimizationalgorithmforenergy
harvestingandimprovingtheefficiencyofwindenergy.TheapplicationofBigdataanalyticsforcyber
physicalsystemandhigh-speeddatatransferinsatellitecommunicationsystemusingPLCandcloud
computingispresented.
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Chapter18-20explorethetechniquesforEffectivePowerMonitoring,ExploratoryDataAnalysisand
EnergyPredictionswithAdvancedAIandMLTechniques.AnoverviewabouttheimpactofElectronic
PowerAgingonImplantableAntennaswasalsodiscussed.
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