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hidroeleqtrosadgurebis sadgurSiga reJimebis 

optimizaciis gaangariSebis kompiuteruli  

programis mokle aRwera 

 

j.kilasonia, p.samsonaSvili 

 

mocemulia hidroeleqtrosadgurebis sadgurSiga reJimebis optimizaciis gaangariSebis 
originaluri kompiuteruli programis struqturis aRwera. programa ZiriTadad emyareba dinamikuri 
programirebis meTods. amasTan igi Seicavs qveprogramebis pakets, romelic orientirebulia reJimuli 
amocanebis gamartivebuli variantebis analizur amoxsnaze, rac Tavis mxriv iZleva ricxviTi 
meTodebiT amoxsnebis koreqturobis kontrolis saSualebas. 

 

Cvens mier Sedgenili kompiuteruli programa emyareba algoriTms, romelic 

ZiriTadad damuSavebulia dinamikuri programirebis meTodis gamoyenebiT da Sedgeba 

ori nawilisagan: pirveli – hidroeleqtrosadguris energetikuli maxasiaTeblebis 

ageba, meore – hidroagregatebis Semadgenlobisa da reJimebis marTvis gegmis Sedgena 

SezRudvebis gaTvaliswinebis mTel gansaxilvel periodze. qvemoT mogvyavs 

aRniSnuli algoriTmis safuZvelze Sedgenili programis struqturis aRwera. 

zogad SemTxvevaSi, hidroagregatebis maxasiaTeblebs, SeiZleba hqondes nebismieri 

forma, calkeul zonebSi Cavardnebi da Taroebi. aseTi maxasiaTeblebi 

aradiferencirebadia, ar izrdeba monotonurad, rac garkveulad arTulebs maT 

gamoyenebas, magram dinamikuri programirebis meTodisaTvis es garemoebebi ar 

warmoadgens gadaulaxav winaaRmdegobas. 

hidroeleqtrosadguris energetikuli maxasiaTeblebis agebis amocana gulisxmobs 

hidroagregatebis mdgomareobis analizs, xolo sadgurSiga reJimis optimizaciis 

amocanis dasma da gadawyvetis meTodebi gavlenas axdens am maxasiaTeblebis saerTo 

saxeze da kanonzomierebebze. 

saerTod, dinamikuri programirebis meTodis gamoyenebiT agebuli energetikuli 

maxasiaTeblebis safuZvelze SeiZleba zogad SemTxvevaSi ganisazRvros 

hidroagregatebis Semadgenloba da simZlavre optimizaciis gansaxilveli periodis 

drois nebismieri intervalisaTvis. 

optimizaciis pirveli bijis maxasiaTebeli moicema rogorc erTerTi agregatis, 

magaliTad 1i   maxasiaTebeli. SemdgomSi is gaswordeba optimaluriT. meore bijze 

saWiroa aigos ori erToblivad momuSave agregatis eqvivalenturi maxasiaTebeli. 

amisaTvis ganixileba pirveli bijis cnobili (mocemuli) maxasiaTeblis da mocemuli 

rigiTobidan momdevno agregatis, anu 2i   maxasiaTeblis SeuRleba. 

optimizaciis gantoleba iZleva am ori agregatis eqvivalentur xarjsa da 

eqvivalentur simZlavres, anu  

              2i1222.1 NNQNQmin 

ee
ii NQ ,                 (1) 

sadac marjvena frCxilis pirveli Sesakrebi _ CarTuli 2i   agregatis 

maxasiaTebeli, xolo meore _ optimizaciis pirveli bijis maxasiaTebeli. 
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2N  simZlavris varirebiT constN j   pirobebSi SeiZleba miviRoT iseTi 

ganawileba, romlisTvisac miznis funqcias eqneba minimumi. Tu aseT gaangariSebebs 

CavatarebT sxvadasxva jN -isTvis ori agregatis SesaZleblobis diapazonSi, miviRebT 

 e
i

e
1.2i NQ   optimizaciis meore bijis maxasiaTebels, romelic iqneba 2i ,1  

agregatebis maxasiaTebeli. maxasiaTebelze iqneba wertilebi, romlebSic muSaobs 

erT-erTi agregati, da wertilebi, sadac isini muSaoben erToblivad. yvelafers 

gansazRvravs wylis xarjis minimumi. amis Semdeg aigeba eqvivalenturi maxasiaTebeli 

sami 1,2,3i   agregatisaTvis Semdegi gantolebis gamoyenebiT. 

           3i2,1i33
e
i

e
1.2.3i NNQNQminNQ   .               (2) 

aq CairTveba mesame 3i   agregati da ganixileba misi erToblivi gamoyeneba 

hipoTezur agregatTan erTad, romelsac gaaCnia  e
i

e
1.2i NQ   maxasiaTebeli. 3N  

simZlavris varirebiT SeiZleba napovni iqnas optimaluri gadawyvetileba rigrigobiT 

yvela jN -isTvis sami agregatis muSaobis diapazonSi da agebuli iqnas  e
i

e
1.2.3i NQ   

eqvivalenturi maxasiaTebeli. gaangariSebebis Sedegad SeiZleba miRebuli iqnas 

muSaobis reJimebi an samidan erTerTi agregatis, an maTgan or-oris kombinaciebis, an 

yvela sami agregatis muSaobisaTvis. Semdeg gaangariSebebi meordeba yovel bijze 

agregatebis ricxvis erTiT gazrdisas. naTlad Cans, rom eqvivalenturi 

maxasiaTeblebis asagebad saWiroa didi raodenobis gaangariSebebis Catareba. zogad 

SemTxvevaSi gaangariSebebis ricxvi iqneba: 

                    ,ki1kim
i

   

sadac Nk   simZlavris diskretulobis bijebis ricxvi, romlis mixedviTac 

mimdinareobs gaangariSebebi; i _bijis nomeri. 

gaangariSebebi maxasiaTeblebis asagebad martivi ariTmetikuli operaciebia, Tumca 

mravalricxovani, rac kompiuterisTvis ar aris rTuli. 

sadgurSiga optimizaciisas xdeba arCeva agregatebis Semadgenlobis, romlebic 

zogad SemTxvevaSi SeiZleba muSaobdnen generetoris da sinqronuli kompesatoris 

reJimSi da maTi aqtiuri da reaqtiuli simZlavreebis sadguris energetikuli 

resursebis ekonomiuri gamoyenebis pirobiT. 

amocanis gadawyveta miiReba agregatebis da maTi aqtiuri simZlavreebis 

gamoyenebis gegmis saxiT dagegmvis mTeli periodis TviToeul intervalze. 

sadgurSiga reJimebis optimizaciis algoriTmi zogadad struqturulad SeiZleba 

daiyos sam nawilad. pirveli nawilSi sruldeba gaangariSebebi, dakavSirebuli 

sawyisi informaciis momzadebasTan, magaliTad, agregatebis maxasiaTeblebis 

gaangariSebebi, radganac zogadad agregatebis daZvelebis, sadgurisa da agregatebis 

reJimebis cvalebadobis gamo maxasiaTeblebi icvleba. meore nawilSi warmoebs 

agregatebis Semadgenlobisa da reJimebis optimizacia romelime maTematikuri 

meTodis gamoyenebiT, magram optimizaciisas Cveulebrivad xerxdeba mxolod 

winaswari programis Sedgena. mesame nawilSi winaswari programa swordeba, kerZod im 

Sesworebebis SetaniT, romlebic dakavSirebulia SezRudvebTan, romelTa 

gaTvaliswinebac ar moxdeba programis Sedgenisas. 
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dinamikuri programirebis meTodiT agebuli hesis energetikuli maxasiaTeblebis 

safuZvelze SeiZleba zogad SemTxvevaSi ganisazRvros agregatebis Semadgenloba da 

simZlavre optimizaciis gansaxilveli periodis TviToeuli droiTi intervalisTvis. 

amasTan umetesad ver xerxdeba SezRudvebis mTeli kompleqsis gaTvaliswineba, ris 

gamoc algoriTmis meore nawilSi xdeba pirvel nawilSi miRebuli gadawyvetis 

Sesworeba. gasworeba Cveulebrivad miiRweva kompromisuli gziT. ase magaliTad, Tu 

momuSave agregatebis ricxvi naklebia mocemul ricxvze, winaswari gegmis 

agregatebis ricxvi izrdeba. Tu ar kmayofildeba SezRudvebi simZlavris rezervis 

mimarT, maSin agreTve CairTveba damatebiTi agregatebi. CarTva gamorTvis operaciebis 

minimizaciisTvis romeliRac agregatebi rCeba samuSao procesSi, an naadrevad 

gamoirTveba, vidre amas Txoulobs pirvel nawilSi napovni gegma, amasTan xdeba 

gasaSvebi xarjebis gaTvaliswineba. aseT SemTxvevaSi momuSave agregatebis 

Semadgenloba aRar iqneba yvelaze xelsayreli, magram iseT SemTxvevebSi, roca 

SezRudvebi ar aris, an maT ar SeuZliaT arsebiTi zegavlena moaxdinon gadawyvetis 

ekonomiurobaze, algoriTmi, damyarebuli dinamikuri programebis meTodze, SeiZleba 

warmatebiT iqnas gamouyenebeli.  

pirvel blokSi ganisazRvreba hesis dasaSvebi reJimebis are da sadguris 

maxiaTeblebis parametrebi, kerZod dawnevebi. 

meore blokSi warmoebs amocanis pirveli nawilis gadawyveta, anu warmoebs 

optimaluri maxasiaTeblebis ageba dinamikuri programebis meTodis gamoyenebiT. mesame 

blokSi ganisazRvreba mocH  mocemuli dawnevebis Sesabamisoba gaangariSebisaTvis 

arsebul saanH  saangariSo maxasiaTeblebTan. Tu es Sesabamisoba ar iqneba (meoTxe 

bloki), maSin agregatebis Semadgenloba da reJimi mocH -isTvis gautoldeba erTerT 

gadawyvetas saangariSo dawnevebidan. interpolacia dawnevis mixedviT warmoebs 

xarjis danakargebis minimumis mixedviT. 

analogiurad warmoebs interpolacia simZlavreebis mixedviT (mexuTe da meeqvse 

blokebi), Tu saanN  maxasiaTeblebis saangariSo wertilebi ar Seesabameba mocN  

sadguris simZlavreebs maTi muSaobisas mocemuli grafikis mixedviT. 

meSvide blokSi datvirTvis gegmiuri grafikisaTvis ganisazRvreba agregatebis 

Semadgenloba da simZlavreebi. am programas hqvia winaswari imitom, rom masSi ar 

aris gaTvaliswinebuli yvela Sezrudvebi. winaswari programa swordeba merve 

blokSi, xolo mecxre blokSi miiReba saboloo Sedegi.   

reJimis optimizaciis rTuli amocanebis ricxviTi amoxsnebis garda, 

mizanSewonilia am amocanebis gamartivebuli variantebis analizuri amoxsnebis qona, 

romlebic SesaZleblobas mogvcems amovicnoT hesebis reJimebis optimaluri marTvis 

ZiriTadi kanonzomierebebi, rac Tavis mxriv iZleva ricxviTi meTodebiT amoxsnebis 

koreqtirebis kontrolis saSualebas. martiv SemTxvevebSi, kerZod, SezRudvebis 

tolobis formiT mocemisas dasmuli optimumis Ziebis amocana SedarebiT martivdeba 

da mis gadasawyvetad SeiZleba gamoyenebuli iqnas variaciuli aRricxvis meTodebi, 

pirvel rigSi lagranJis meTodi. es meTodi iZleva uwyveti funqciis eqstremumis 

moZebnis SesaZleblobas, romelic iqneba maqsimumi an minimumi damatebiTi pirobebis 

Sesrulebisas tolobebis (kavSiris gantolebebis) formiT. aRniSnuli garemoebac 

gaTvaliswinebulia Cvens programaSi. 


