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l．Imtroductiom  

Severalheuristic techniques have been applied to soIve optlmization problems that were previously difncult or  

impossibletosoIve・TheseteclmiquesincludeGeneticAlgorithm（GA），EvolutionaryProgramming（EP），SimulatedAmealing（SA），  

Thbusearch，ParticleSwametc・ThesemethodshavebeenglVenmuChattentionbymanyreSearChersduetotheirabilitytoseekfor  

thenearglobaloptlmalsolution・Moreover，theyuseJustOnlyobjectivefunctioninfbrmationto負tldthesolution・Therefore，theycan  

beappliedtosoIveacomplexproblem，Whichlacksgradientinfbrmation・Recently，thesenewheuristictooIshavebeencombined  

amOngthemselvesaswellaswithmoretraditionalapproachestosoIveextremelychal1englngPrOblem・neSeCOmbinedmethods  

providethem句Oradvantagethatabettersolutioncanbeobtainedwithinshortertime・TTlispaperPreSentStWOaPPlicationsofthe  

hybridEPtechniquesto anelectricpowergenerationsystem・Firstly，ahybddmethodbetweenEPandSequentialQuadratic  

Programming（SQ）is′aPpliedtosoIvetheDynamicEconomicDispatch（DED）problem・ThismethodempIoysthepropehyofEn  

whichcanprovideanearglobalsearchregionatthebeginning，thenthelocalsearchSQPisappliedto丘ndthe丘naloptimalsolution．  

Secondly，aCOmbinedmethdbetweenEPandLagrangeRelaxation（LR）methodisappliedtotheUnitCommitment（UC）problem．  

ThismethodusestheadvantageofLR，WhichcanSOIveamix－integeroptlmizationproblemwithinashorttime，COmbineswithER  

whichcanprovideanearglobalsolution・Withthismethod，ahighqualitySOlutioncanbeobtainedwithinareasonabletime．  

2．AHybridEPaTIdSQPfbrDynamicEcoTIOmicDispatchproblem  

TheDEDisaproblemtoscheduletheonlinegeneratoroutputswiththepredictedloaddemandsoveracertainperiodof  

timesoastooperateanelectricpowersystemmosteconomical1y・Thisproblemcanbeformulatedasfo1lows：  

Theobjectivefunction：  
r′I  

肋ダ＝∑∑凡（ろ）  
J＝lJ＝l  

Constraints：  

〝                 ∑ろ－ち＝0，′＝l，…，r  
J＝一  

月血≦雪≦雪m描，f＝1，・・・，〃  

昂一月（ト1）≦叫，i＝l，‥・，〃  

雪（トl）一考≦以亡∫，i＝l，・・り〃   

Where昂isthepoweroutputofunitiattime t，Fisthefuelcostfunction，Nisthenumberofunits，Tisthenumberof  

hoursinthetimehorizon，ちisthedemandattime t，雪minand雪nax aretheminimumandmaximumpoweroutputsofuniti  

respeCtively；tJqand D尺aretheramp－upandrampJownratelimitsofunitirespeCtivelyl  

AlthoughEPcanprovideahighqualitysolution，ittakeslongcomputationtime．Ontheotherhand，agradient－based  

methodcanPrOvideafhstersolutionbutthesolutionobtainedfromthismethodisjustalocalopt皿um．Tbobtainanoptlmalsolution  

withinashorttime，atWOPartSmethodhasbeenproposedinthispqper・lmthe色相tpart，EPisappliedtoavoidgettingstuckinthe  

localoptimum．ThenSQPisappliedintheseeondpartl蛤ingthesolutionfromEPasastartingpointtoclimbsthehillandgetsthe  

録naloptimalsolution・Th－unittestsystem［l］issimulatedandcomparisonofresultsisshowninTもblel・  
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Thblel．Comparisonofsimulationrとsults  

Metbo（l   Cost（‡）   Time（min）   

SqP   1051163   l．19   

EP   1048（i38   42．49   

Hybdd   1035748   20．51   

3．tJnitCotnmitTneTLtu＄ingEPcombiTIeSwithLRme暮hod  

TheUCisaproblemtodeterminegeneratingunitstobeinservice（On／0ぽ）economicallyduringeachintervalofthe  

scheduleperiodstomeetsystemdemandandreserverequlrement・ThepurposeofUCistominimizethecostofoperationsubiectto  

attainmentofacertainlevelofsecurityandreliabilitylItisamix－integeroptimizationproblemandcanbefbrmulatedasfbllows：  

neo句ective餌tion：  

〟’．Ⅳ  

肋打（ズか凡）＝∑∑拷（凡）＋ぶ叩一方仰，】）・∫班  
員＝lf＝l  

Cons廿aints：  

〝  

∑瑞ズ助－q＝0，力＝l，…，〃  
i＝1   

〃               ∑雪Ⅷズ肋一吼一月ん≧0，カ＝1，…，〟  
i＝1  

月mi．≦雪≦且M，J＝1，…，〃  

andminimumuPanddownconstraints・  

且isthepoweroutputofunitiathour h，X鵬istheon／0打statusofunitiathour h，STisthestartupcost・Fisfuelcost  

function，TCisthetotalproductioncost，Nisthenumbcrofunits，Histhenumberofhours，LListhedemandathour h，  

R．isthespirmingrewrveathoⅦ「力，月miAand雪MaretheminimumandmaximumpoweroutputofumitirespeCtivelyl  

SinceUCwasintroduced，SeVeraloptimizationteclmiqu郎havebeenappliedtosoIvethisproblem・Amongthese  

methods，LRmethodseemstobethemostsuitableone・nLeLRmethodsoIvesamix－integeroptlmizationproblembyrelaxmgor  

lgnOnngthecouplingconstraints，thensolvingtheproblemthroughadualoptlmizationprocedure・Thismed）Odprovidesa鮎t  

solutionbutsometimeitsu飴rsfromnumericalconvergeTICeprOblemespeciallywhentheproblemisnonべ：OnVeX・Besides，this  

methdstr孤glydependsontheteclmiqueusedto叩datehgrangemultipliers・MostofresearchesdealingwithLRusegradient  

methdtoachievethistask．However，SOlutionobtainedfromgradient－basedmethodsu飴rsfromconvergetweproblemanddways  

gctstuckintoal∝aloptimum・Ontheotherhand，EPcmprovideane訂globalsolutionbuttakelongtimetocompute・Tbgetahigh  

qualitysolutionwithinareasondbletime，aCOmbinedmedlOdbetweenEPandLRareproposedhere・Thepropo＄dalgorithmis  

developedinsuchawaythatanEPisusedtoupdatehgrangemultipliersinordertoovercometheconvergeTWePrOblemand  

improveperforTnanCCOftheLRmethod・SimulationresultisshowninThble2comparedwiththoseobtainedfromothermethods［2］  

1甘ble2．Simulationresults  

Metbo（l   Cost（‡）   

LR   565825   

GA   565825   

EP   56455l   

Proposedmethod   564049   

4．Rモ鮎reれteS  

【l】PIAttaviriymupap，H．Kita，E．恥nakaandJ．Hasegawa，一1AHybridEPandSQPforDymamicEconomicDispatch  
withNon－SmoothFuelCostFunCtion一一，tObepublishedinIEEE取ans．PowerSystems・  

【2］RAttaviriymuPaP，H・Kita，E・¶makaandJ・HaBiegaWa，一．AHybridEvolutionaryProgrammingforSoIvingThermal   

UmitCommitmcntProblem．．，in12thAmualConftrenceofPower＆EnergySocietyJEEofJapan．  

ー41－   © 日本オペレーションズ・リサーチ学会. 無断複写・複製・転載を禁ず.




