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membeFShip免）nClions，We are able to如mulate a  

mathemalicaltechniquetoselectthepr（痴rred鮎nclion．  
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PF（Å，B）denoleslhatlhjsparticularfbrmulacompares  

AJZZy number B with respect10A to determine A●s  

preEもrence：ねctor value．This value canlhen be  
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delerminislically．．Wemadetheassumpl）Onlhatitwas  

nolnecessary10aPPIy afuzzy band tolhe fbrecasted  
loaddatabecauseithasonlyasmallerrorwithlimited  
Varialion．ConverseIy，thefbrecasted naturalhydraulic  

innow has a much grcater variationin error due to  
COmplicatedwealherconditions．Weapplieda5％band  

to these values10 aCCO11nt fbr this uncertainty or  

fuzziness．TllepreftrencefhctorconstrainlngValuewas  
Set at P＝0．475．Althoughnot shownin this p叩er，it  
ShouId be noted that the operatlng band was smaller  

thanlhatfbrlhecasewhereP＝0．45，lhusdemonstraling  

lheefrbcliveness ofa句ustlnglhisvalue．This has the  
errect of further restricting the number of possible 
equlValenlcosts and hence reduces the size of the  
Operalingband．   
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Fronltllisderinilionilcねnbeseenthatβcannolbeset  
above O．5 aslhis va）ue represenls equality belween  

membership A）nClions．Ifwe makelhe assumpl10n aS  
giveninEqualion（5），lhereare4rcsu］1ingderivalives  

COrreSpOnding tolhe4coTlnguralions excIuding cases  
Wheretllereisnooverlap（noIshowninlhispaper），  
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4．NewFuz町DPApproachn汀   

Hydrolherma］Schedu］ing   

Formulation of Hvdrothermal Problem 
lnthispaper，inordertoinvesligatelhevalidityof  

thisnewfuzzyDPapproach10111emultislagedecision  

process it was necessary to choose a simple example 
PrOb）em．For this purpose，lhe minimtslng Oflllermal  
powcrproducLioncostsfbrasellimeperiodwaschosen  
togetherwilh a slng］e hydroelectric power slalion10  
provideahydrolhernlalco－Ordinationproblcm．Forlhis  
plannlngPrOb］em，lheslagesconsis10‖ndividuallime  

interva】sand theDP melhod todetermine thereseTVOir  

Water］evcl．Thecorrespondinglllermalproduclioncost  
mnelionthenb∝OmeSthelbtlowlng：  
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Fig．1Schedulingsolulion   
（tnLlowband＝5％LbrP＝0．475）  
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Here，Cktislhetota］cost什omll－einilia］timeinten′alto  

lhe end oflimeinleTValt where ttle Waterlevel  
（Operalingstale）isdcnncdbyk．Tnaddilion，C（い一1；k，l）  

islllelransilion cost什om slaleJaltlle end of tlle  

previouslimeintervalt－110・Statekat 

nexllinleiIllen／a】t．   

5．NumericalExAmples 

TestMbdel  
Simulalions were cdrried ollt On tlle fbllowlng  
SyStemmOdeltolestlhevalidilyoflhisnewnlell10d・  

＞schedulingperiod＝1year（1456timeinlcrvals）  

＞ 2x］00MWgenerators  

＞ reseTVOirvolumerange＝0～1060（tJs．day）：   

dividedinLo265unitseachof4tlノs．day）  
i・9－unitl）1ermalgenerali11gSyStCm  

TestResults  
Fig・lglVeSlhesctledulingsolulionobLainedbythe  

prcftrencefhctorDP technique・Thc2di恥ren11ines  

denotetheupperand］owerlimitsortheoperalingband  

wllichwould notexistenlirllleSOlulionwereobtained  

‘．ConcIusions  

This paper presented a new approach fbr soIving  
multislagedecisionproblemsinpowersystemoperation  
Where e］cments containing uncertainty exist．Fuzzy  

funcriorls and numbers were used to express the 
inherent uncertaintyelemenls，・namely，load demand，  

naluralllydrau］ic flows andlhe corresponding power  

geTleralionlevelsandthermalpowerproduclioncosts・  
The resulls obtained have an operatlng band which  
renects’lhe robustness andI】exibiIity ofthe solulion・  

Thisallowsthesystemoperatortocarryoutoperalion  
withinlhisrangetosuitanyg］VenSCenario．   

ReftreIICeS   

川 C．Huang．etal．：’FuzzyApproachforGeneratorMainl，   

Schedu＝ng’，EPSRProc．Vol．24，PP．31－38，1992．  

【2）J．Hasegawa，et al．：’A Method that Considers  
Unce丘ainty・in Power System Planning”（inJapan8Se），   

lEEJPowerTech．Meeting，PaPerPE－93－175．1993．   

－51－  

© 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.




