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ABSTRACT

Thisarticlespecificallyaimstoprovethesuperiorityoftheproposedmothswarmalgorithm(MSA)
inviewofwind-thermal coordination. In thepresent article, aprobabilisticoptimalpower flow
(POPF)problemisformulatedtoreflecttheprobabilisticnatureofwind.Modellingofdoublyfed
inductiongenerator(DFIG)isincludedintheproposedPOPFtorepresentthewindenergyconversion
system(WECS).ToreduceDFIGimposeddeviationofbusvoltageancillaryreactivepowersupport
isconsidered.Moreover,threedifferentoptimizationtechniques,namely,MSA,biogeography-based
optimization (BBO), and particle swarm optimization (PSO) are independently applied for the
minimizationofactivepowergenerationcostforwind-thermalcoordination,consideringdifferent
instancesincaseofIEEE30-busandIEEE118-bussystem.Fromthesimulationresults,itisconfirmed
andvalidatedthattheproposedMSAperformsconsiderablybetterthanBBOandPSO.
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bestg Globalbestsolution
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, Randomnumberbetween[0,1]
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1. INTROdUCTION

Thehigh rateof fossil fueldepletionanddevastatingpollutant effects from fossil-fuelledpower
plantsattractresearchersintorenewableenergy-basedpowergenerationforsocio-economicgrowth
(Kharchenko and Vasant 2018). Wind accounts for the largest share of renewable energy in the
environmentandhasanexceptionalroleinproducingofcleanerpower(KharchenkoandVasant
2019).Inrecentyears,thewindpowerunithasbeenintegratedalongwiththeconventionalthermal
unit(CTU)toensuretheeconomicbalanceofpowerproductioncostandalsotomaintainapollution-
free,cleanenvironment(KharchenkoandVasant2019).Whenthewindenergyconversionsystem
(WECS)isintegratedwithCTU,theformulationofoptimalpowerflow(OPF)becomesmorecomplex
becausetheintermittencyofwindintroducesmoreconstraintsandadditionalcostfunctionsintothe
OPFproblem(Hetzeretal.2008).Inordertoupholdabalancebetweeneconomicandenvironmental
concernsofelectricalpowerproductions,itisnecessarytoformulateaprobabilisticOPF(POPF)
frameworkthatdealswithasignificantnumberofprobabilisticaspectsinviewofproductionand
economyconcernsofpowerimposedbytheintermittentwind.

2. BACKGROUNd

Theavailablepowerinthewinddoesnotalwaysmatchwiththeestimatedonebecauseofthewind-
intermittency.Thisoccurrence includes twoscenarios - a)underestimation scenario -when the
availablepowerofthewindismoreincomparisonwiththeestimated,b)overestimationscenario-
whentheaccessiblepowerofthewindisadeficitwithrespecttotheestimated(JabrandPal2008).
In(PandaandTripathy2014),theauthorsclearlystatedthatduringunderestimationofwindpower,
theindependentsystemoperator(ISO)compensatesforapenaltyamountfornotusingtheavailable
windpower,andintheoverestimationscenario,theISOmustconsiderareservecostalongwiththe
costoftheactivepowergeneration.Inthiscontext,Ortega-VazquezandKirschencarriedoutresearch
onhowdifferentcostfunctionsarerelatedtotheintermittencyofthewind(Ortega-Vazquezand
Kischen2010).Soitcanbeveryeasilyunderstoodthat-incorporatingWECSalongwiththeOPF
problemisnotaveryeasytaskforthepowersystemengineer.Torealizethewindintermittency,
aprobabilitydensityfunction(PDF)knownasWeibulldistributionwasimplemented(Pandaand
Tripathy2014).RoyandYadavpresentedtheoptimizationofthetotalactivepowergenerationcost
ofthewindintegratedthermalpowersystemalongwiththeemissionissues(RoyandJadav2015).



 

 

27 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/a-probabilistic-optimal-power-flow-in-wind-

thermal-coordination-considering-intermittency-of-the-

wind/267786

Related Content

Fault Diagnosis of Induction Motors Using Motor Current Signature Analysis:

A Review
Muthiah Geethanjaliand Hemavathi Ramadoss (2019). Advanced Condition

Monitoring and Fault Diagnosis of Electric Machines (pp. 1-37).

www.irma-international.org/chapter/fault-diagnosis-of-induction-motors-using-motor-current-

signature-analysis/212304

Numerical Study of Discharged Heat Water Effect on Aquatic Environment

From Coastal Thermal Power Plant by Using Two Water Discharged Pipes
Alibek Issakhov (2018). International Journal of Energy Optimization and Engineering

(pp. 97-116).

www.irma-international.org/article/numerical-study-of-discharged-heat-water-effect-on-aquatic-

environment-from-coastal-thermal-power-plant-by-using-two-water-discharged-pipes/197362

Solution of Non-Smooth Economic Dispatch Using Interactive Grouped

Adaptive Bat Algorithm: Solving Practical Economic Dispatch
Belkacem Mahdad (2019). International Journal of Energy Optimization and

Engineering (pp. 88-114).

www.irma-international.org/article/solution-of-non-smooth-economic-dispatch-using-interactive-

grouped-adaptive-bat-algorithm/215376

Energy Consumption Optimization in Agriculture and Development

Perspectives
Dmitry Tikhomirov, Andrey Izmailov, Yakov Lobachevskyand Anatoly Tikhomirov

(2020). International Journal of Energy Optimization and Engineering (pp. 1-19).

www.irma-international.org/article/energy-consumption-optimization-in-agriculture-and-

development-perspectives/259974

http://www.igi-global.com/article/a-probabilistic-optimal-power-flow-in-wind-thermal-coordination-considering-intermittency-of-the-wind/267786
http://www.igi-global.com/article/a-probabilistic-optimal-power-flow-in-wind-thermal-coordination-considering-intermittency-of-the-wind/267786
http://www.igi-global.com/article/a-probabilistic-optimal-power-flow-in-wind-thermal-coordination-considering-intermittency-of-the-wind/267786
http://www.igi-global.com/article/a-probabilistic-optimal-power-flow-in-wind-thermal-coordination-considering-intermittency-of-the-wind/267786
http://www.irma-international.org/chapter/fault-diagnosis-of-induction-motors-using-motor-current-signature-analysis/212304
http://www.irma-international.org/chapter/fault-diagnosis-of-induction-motors-using-motor-current-signature-analysis/212304
http://www.irma-international.org/article/numerical-study-of-discharged-heat-water-effect-on-aquatic-environment-from-coastal-thermal-power-plant-by-using-two-water-discharged-pipes/197362
http://www.irma-international.org/article/numerical-study-of-discharged-heat-water-effect-on-aquatic-environment-from-coastal-thermal-power-plant-by-using-two-water-discharged-pipes/197362
http://www.irma-international.org/article/solution-of-non-smooth-economic-dispatch-using-interactive-grouped-adaptive-bat-algorithm/215376
http://www.irma-international.org/article/solution-of-non-smooth-economic-dispatch-using-interactive-grouped-adaptive-bat-algorithm/215376
http://www.irma-international.org/article/energy-consumption-optimization-in-agriculture-and-development-perspectives/259974
http://www.irma-international.org/article/energy-consumption-optimization-in-agriculture-and-development-perspectives/259974


Conversion of Electrical Energy in the Processes of Its Generation and

Transmission
 (2010). Technologies for Electrical Power Conversion, Efficiency, and Distribution:

Methods and Processes  (pp. 208-230).

www.irma-international.org/chapter/conversion-electrical-energy-processes-its/39373

http://www.irma-international.org/chapter/conversion-electrical-energy-processes-its/39373

