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ABSTRACT

ThisarticleaimsatsolvingEconomicLoadDispatch(ELD)problemusingtwoalgorithms.Here
in thisarticle,an implementationofFlowerPollination (FP)and theBatAlgorithm(BA)based
optimizationsearchalgorithmisapplied.Morethanoneobjectivefunctionishopedtobeachieve
in this article. The Combined Economic Emission Dispatch (CEED) problem which considers
environmentalimpactsaswellasthecostisalsosolvedusingthesealgorithms.Practicalproblemsin
economicdispatchincludebothnonsmoothcostfunctionshavingequalityandinequalityconstraints
whichmakeitdifficulttofindtheglobaloptimalsolutionusinganymathematicaloptimization.In
thisarticle,theELDproblemisexpressedasanonlinearconstrainedoptimizationproblemwhich
includesequalityand inequalityconstraints.Theattainabilityof thediscussedmethods isshown
forfourdifferentsystemswithemissionandwithoutemissionandtheresultsachievedwithFPand
Batalgorithmsarematchedwithotheroptimizationtechniques.Theexperimentalresultsshowthat
conferredFlowerPollinationAlgorithm(FPA)outlastsothertechniquesinfindingbettersolutions
proficientlyinELDproblems.
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1. INTRoDUCTIoN

Nowadays, cloudcomputing,bigdata, and the internetof things (IoT)havebecome inseparable
partsofmoderncommunicationandinformationsystems.Theycovervariousaspectsofsocietylike
business,industry,finance,management,andmanufacturingalongwithvariousotherinformation
andcommunication.Hence,itishighlynecessarytoremainintouchwiththelatestadvancements,
applications,currentissuesandchallenges(Gupta&Agrawal,2019).Softcomputingtechniques
acrosstheglobeareusedforresearchanddevelopment,specificallyintheadvancementofcomputing
technologiesandoverlappingareasthatareessentialtotakecareofvariousresearchchallengesinthis
area.Inordertodoso,collectionofhigh-qualityarticlesofrecentlyreportedresearchadvancement
inapplyingsoftcomputingtechniquesforbigdataandcloudcomputing,engagingmanytopicsof
interest,isdone(Guptaetal.,2018).Tominimizetheoverallcost,responsetimeandloadonservice
provider,simulation-baseddeploymentofthealgorithmsalongwithacomparisonstudywithother
knownalgorithmsisdonewhichformthefield,confirmstheabilityoftheproposedalgorithmto
performbest(Manasrahetal.,2019).
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ELDisamongtheessentialissuesfacedinoperationofapowerplantoroperationofpower
system.Duetoincreasingpopulationandindustrialization,demandisincreasingdaybyday.Also
fuelresourcesofgeneratingplantsaredecreasingrapidlywithpassingofeveryday.ELD’smain
objectiveistofulfilloaddemandwithleastcostofgenerationwhichiscanbeachievedonlyiffuel
costisreducedwhilemaintainingsystemconstraints(Venkateshetal.,2003).ELDistheprocedure
ofdistributingtherequireddemandorloadbetweentheavailablegeneratorsorgeneratingunitsin
suchwayormannerthattheoperatingcostofthepowerplantisreducedtominimumwhilesatisfying
systemconstraints(Gaing2003).TillnownumerousstudiesonELDhasbeencarriedoutbecause
abetterresultwouldleadustoamoremajorcost-effectiveprofit.Earliermethodslikelagrangian
multiplier method (Yang 2010) and the gradient search method (Bouzeboudja et al., 2015) that
includederivativebasedapproachhavebeenusefultoanswerELDproblemsbutasthesetechniques
are sensitive to the first estimate andconverge into a localoptimumsolutionwhichadds to the
computationaldifficulty,asaresultofwhichtheseconventional techniquesarenotabletosolve
theseproblemsadequately.Inthelastfewdecades,manyresearchandtechniqueshadbeenmadefor
solvingELDproblems.OneofthetechniquesamongthemisFuzzyLogicControl(FLC).FLChas
shownitsusefulnessincontrolapplications,butitsdrawbackisthatitrequiresmorefinetuningand
simulationworkbeforebeingoperational.ArtificialNeuralNetwork(ANN)isanothersuchwhich
hasfewadvantagesandfewdisadvantages,butthebiggestproblemofANNisitslongruntime,
selectionoflayerandalsothenumberofneuronsforeachlayer.Inrecenttimesnewapproachcalled
EvolutionaryAlgorithms(EA)arebeingusedforsolvingELDproblems,becauseoftheirgreatability
tosolvenon-linearobjectivefunctioneasily.Methodsbasedoncalculusanddeterministicnumeric
likeNewtonmethod(Nandaetal.,1994;Wongetal.,1994),lambda-iterationmethod(Walters&
Sheble,1993),basepointandparticipationfactorsmethod(Aydin2014),theinteriorpointmethod
(Dojuetal.,1972;Abbasetal.,2017),Non-linearprogramming(Dasguptaetal.,2015;Dasgupta&
Ghorui,2016)algorithms,quadraticprogrammingalgorithm(Lee&Breipohl,1993;Woodetal.,
2013;Chowdhury&Rahman,1990),Maclaurinseriesapproximation(Granville1994;Lin&Chen,
2002),etc.,arecannotbeemployedastheytrapatlocalminimumwhilesolvingnonlineardispatch
problemwhicharemostlycomplicatedforoptimalscheduling(Parketal.,2005).ParticleSwarm
Optimization(PSO)operatesinthedirectionofimprovingthevectorwhiletheGeneticAlgorithm
(GA)hasbeenusedformodifyingthedecisionvectorsusinggeneticoperators(Harish2016).Due
tothecomplexityofthesystem,itisdifficulttocomputethecomplexderivativesandprovidethe
initialtrialsolution(whichwillaffecttheiterationsizealso)andhenceresearchersaredepending
onmetaheuristicalgorithms(MHAs)tosolvetheconstraintoptimizationproblemsCOPs(Harish
2019). Optimization technique ‘TVAC-PSO with mutation strategies’ is also proposed in recent
times(Patwaletal.,2018).Recently,anattractivebio-inspiredmethod—namelytheArtificialBee
Colony(ABC)—hasperformedoutstandinglytosolvedifferentcomplexproblemswithsometypical
computationalalgorithms.Themodification,hybridizationandimprovementstrategiesmadeABC
more attractive to science and engineering researchers (Shah et al., 2018).Themain taskwhile
solvinganycomplexproblemistoreducetheuncertaintylevelfordecisionmakers,inordertotake
asounderandmoreproperdecisioninareasonabletime.Forhandlingsuchissues,variousreliability
parametersoftheindustrialsystem,whichdepictsthebehaviourofthesystemisaddressedbyvarious
researchersrecently,byquantifyingtheuncertaintiesinthedataintheformoffuzzynumbers(Harish,
2017).Thecorrespondingmembershipfunctionsofthesystem’sparametersarecanbecomputedby
formulatinganonlinearoptimizationmodelandsolvingit(Harish2017).

Various global optimization technique such as Simulated Annealing (SA) or GA has been
effectivelyusedtodealwithELDprobleminthepastdecade.GAisinfluencedbythesizeofthe
systemwhichisunderthestudyandneedsalongruntimeorperiodifthesystemunderstudyisof
largesize,inadditionitalsogivesrecurrentrevisitingofthesamesuboptimalresult(Parketal.,2005).
SAmethodwasdiscussedbyK.P.Wongbutthismightbeunsuccessfulandcouldgetconfinedinone
ofthelocaloptimums(Wong&Wong,1994).PSOhadalsobeenusedasacommonmethodforthe
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