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samuSaos zogadi daxasiaTeba 

 

თემის აქტუალობა sakiTxebis wre, romlebic exeba 

hidroenergetikuli resursebis efeqturi gamoyenebis problemas 

hidroeleqtrosadgurebis eqspluataciis periodSi, ZiriTadad 

moicavs eleqtroenergiis warmoebis teqnologiuri procesis 

srulyofis amocanebs da, Tu wyalsacavebis wylis resursebis 

racionaluri gamoyenebis amocanebis gadawyvetaSi miRweulia 

sakmaod STambeWdavi Sedegebi, sxva suraTia hidroagregatebis 

reJimebis optimizaciis sferoSi. jer kidev arasakmarisad aris 

damuSavebuli da gaSuqebuli hesis momuSave agregatebis 

Semadgenlobis aCevisa da maT Soris datvirTvis ganawilebis 

meTodika. gansakuTrebiT mcire yuradReba aqvs daTmobili hesis 

agregatebis Semadgenlobis arCevas sadgurSiga optimizaciis 

poziciebidan. 

gegmiuri ekonomikidan sabazroze gadasvlam iseve, rogorc 

sameurneo moRvaweobis sxva dargebis, Secvala eleqtro-

nergetikis ganviTarebisa da funqcionirebis pirobebi. kerZod, 

SeimCneva tendecia decentralizaciisaken reJimebis marTvaSi da 

obieqtis calkeuli mesakuTreebis swrafva individualuri 

sargeblobis miRwevisken. es kidev ufro aqtualurs xdis 

eleqtrosadgurebis, kerZod, hidroeleqtrosadgurebis 

sadgurSiga reJimebis optimizaciis meTodebis srulyofas 

TviToeuli obieqtis specifikis gaTvaliswinebiT. 

hidroeleqtrosadguris (hesis) sadgurSiga reJimis 

optimizacia, garda imisa, rom xels uwyobs hidroenergo-

resursebis moculobiT SezRuduli da droiT 

reglamentirebuli maragebis racionalur gamoyenebas, zogad 

SemTxvevaSi aregulirebs energosistemis datvirTvasa da 

sixSires, rac dakavSirebulia agregatebis mudmivi CarTvasa da 

gamorTvebTan, agregatebs Soris datvirTvebis sistematur 

gadanawilebasTan. 
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hesi, rogorc samrewvelo sawarmo, cdilobs TavisTvis rac 

SeiZleba racionalurad gamoiyenos moculobiT SezRuduli da 

droSi regalmentirebuli hidroenergoresursebi. amasTan erTad 

igi monawileobs energosistemis saerTo datvirTvis dafarvaSi, 

rac gansazRvravs misi reJimis optimizaciis amocanis 

zogadsistemur xasiaTs, romelic ganuyrelad aris 

dakavSirebuli mTeli eleqtroenergetikuli warmoebis 

TaviseburebebTan. 

ekonomikis eleqtroenergetikul seqtorSi mimdinare 

sabazro gardaqmnebis mizania eleqtroenergetikis muSaoebis 

efeqturobis amaRleba saboloo momxmareblisaTvis: 

eleqtroenergiaze gadaxdisunariani moTxovnis dakmayofileba da 

misi Rirebulebis Semcireba, mowodebuli energiis da 

momsaxurebis xarisxis gazrda, progresuli teqnologiebis 

gamoyeneba, investiciebis mozidva aucilebeli moculobebiT da 

a.S. eleqtrosadgurebis arasakmarisad SeTanxmebuli 

funqcionirebas axal sabazro pirobebSi mivyavarT wylis uqmi 

gadagdebis, wyalsacavebis vadaze adre daclisa da calkeuli 

hidroeleqtrosadgurebis araoptimaluri datvirTvisaken. amitom 

sabazro ekonomikis pirobebSi aqtualurad rCeba 

energosistemebis grZelvadiani optimaluri reJimebis dagegmva 

maTi SemdgomSi operatiuli koreqtirebis SesaZleblobiT. 

teqnikuri procesis yvela Taviseburebebis koreqtuli 

gaTvaliswinebisagan didad aris damokidebuli 

hidroenergoresursebis gamoyenebis efeqturoba mTlianobaSi, 

rac sadgurSiga reJimebis optimizaciis amocanas aniWebs 

gansakuTrebul mniSvnelobas. 

samuSaos mizani _ sadisertacio samuSaos mizania 

hidroeleqtrosadgurebis momuSave agregatebis Semadgenlobis 

arCevisa da maT Soris datvirTvis ganawilebis meTodikis 

Semdgomi srulyofa sadgurSiga reJimebis optimizaciis 

poziciebidan TviTeuli obieqtis specifikis gaTvaliswinbiT. 
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mecnieruli kvlevis meTodebi _ samuSaos ZiriTadi 

Sedegebi miRebulia dinamikuri programirebis, variaciuli 

aRricxvis lagranJis da albaTobis Teoriisa da maTematikuri 

statistikis meTodebiT. 

ZiriTadi Sedegebida mecnieruli siaxle:  

gaanalizebulia hidroeleqtrosadgurebis rogorc 

sadgurSiga reJimis, aseve moklevadiani da xangrZlivi reJimebis 

Taviseburebebi da Sefasebulia TviTeuli maTganis roli 

energosistemis funqcionirebaSi. vrclad aris ganxiluli samive 

reJimis, gansakuTrebiT sadgurSiga reJimis optimizaciis 

sakiTxebi. Sefasebulia eleqtroenergiis warmoebis 

teqnologiuri procesis Taviseburebebis gavlena sadgurSiga 

reJimis optimizaciis efeqturobaze. aRniSnulia gegmiuri 

ekonomikidan sabazroze gadasvlasTan dakavSirebiT tendecia 

decentralizaciisken reJimiebis marTvaSi, rac ufro aqtulurs 

xdis eleqtrosadgurebis, kerZod, hidroeleqtrosadgurebis 

sadgurSiga reJimebis optimizaciis meTodebis srulyofas 

TviToeuli obieqtis specifikis gaTvaliswinebiT. moyvanilia 

teqnologiuri da sxva saxis SezRudvebis sistema da 

optimalurobis kriteriumebi. dasabuTebulia dinamikuri 

programirebis meTodis upiratesoba hesis sadgurSiga 

optimaluri reJimebis gaangariSebaSi. aRniSnulia calkeuli 

hesis sadgurSiga reJimis optimizaciis kavSiri mTlianad 

energosistemis reJimis optimizaciis amocanasTan da misi roli 

am ukanasknelis gadawyvetaSi. amasTan erTad aRniSnulia, rom 

eleqtrosadgurebis arasakmarisad SeTanxmebuli funqcionirebas 

axal sabazro pirobebSi mivyevarT wylis uqmi gadagdebis, 

wyalsacavebis vadaze adre daclisa da calkeuli 

hidroeleqtrosadgurebis araoptimaluri datvirTvebisken. 

amitom sabazro ekonomikis pirobebSi aqtualurad rCeba 

energosistemebis grZelvadiani optimaluri reJimebis dagegmva 

maTi SemdgomSi operatiuli koreqtirebis SesaZleblobiT. 

imasTan dakavSirebiT, rom eleqtroenergiis bazars gaaCnia 

Tavisi kriteriumebi da imisaTvis, rom TanxmobaSi iyos 

teqnologiuri da sabazro efeqturoba, uyuradRebod ar 

dagvrCenia kriteriumebis ierarqiis dadgenis sakiTxic. 

warmodgenili kriteriumebs gaaCnia gamoyenebis gansazRvruli 
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are, isini dakavSirebulia erTmaneTTan da urTierT-

damokidebulebia. 

imis gamo, rom eleqtroenergiis moxmarebis 

ganusazRvreloba obieqturi realobaa, xolo prognozebis 

absoluturi sizustis moTxovna absurduli, sadisertacio 

naSromSi mniSvnelovani yuradReba aqvs daTmobili optimizaciis 

amocanebis gadawyvetisas sawyisi informaciis SemTxveviTi 

xasiaTis gaTvaliswinebas, xolo iseTi SemTxvevebisTvis roca 

ver xerxdeba sawyisi informaciis albaTuri aRwerac, _ 

minimaqsuri kriteriumebiT sargeblobas, romlebic farTod 

gamoiyeneba TamaSebis TeoriaSi. 

imasTan dakavSirebiT, rom hesebis hidroagregatebis 

energetikuli maxasiaTeblebi sawyisia optimizaciuri amocanebis 

gadasawyvetad, sadisertacio naSromSi mocemulia 

maxasiaTeblebis analizi da vrclad aris ganxiluli maTi 

aproqsimaciis da kompiuteris mexsierebaSi Senaxvis sakiTxebi. 

mocemulia hidroeleqtrosadguris sadgurSiga reJimis 

optimizaciis ZiriTadi amocanis maTematikuri formulireba, 

hesis optimaluri energetikuli maxasiaTeblis agebis algoriTmi 

da hidroagregatebis Semadgenlobisa da reJimebis marTvis 

algoriTmi dinamikuri programirebis meTodis gamoyenebiT. 

ganxilulia agreTve calkeul SemTxvevebSi sxva maTematikuri 

meTodebis, kerZod, Stoebisa da sazRvrebis da variantebis 

mimarTuli gadarCevis meTodebis gamoyenebis sakiTxebi. 

ramdenadac 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 meTodebis amoxsnebis koreqtirebis kontrolis 

saSualebas, ganxilulia, agreTve gamartivebul SemTxvevebSi 

variaciuli aRricxvis meTodebis, pirvel rigSi lagranJis 

mamravlis meTodis gamoyenebis sakiTxebi. mocemulia aRniSnuli 

algoriTmebis mixedviT Sedgenili kompiuteruli programis 

aRwera, misi gamoyenebiT Catarebuli gaangariSebebiT miRebuli 

Sedegebi da maTi analizi. 

naSromis praqtikuli mniSvneloba _ miRebuli Sedegebis 

gamoyeneba xels Seuwyobs hidroeleqtrosadgurebis optimalur 

marTvas da funqcionirebas axal ekonomikur pirobebSi. 
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publikaciebi da samuSaos aprobacia _ disertaciis 

ZiriTadi Sinaarsi warmoadgenilia 7 nabeWd naSromSi. Sedegebi 

moxsenebulia erT saerTaSoriso konferenciaze (quTaisi, 21-22 

maisi, 2010 weli), saqarTvelos teqnikuri universitetis 

energetikis da telekomunikaciis fakultetis 1-el da me-2 

Tematur seminarebze (Tbilisi 2011, 2012 ww). 

disertaciis struqtura _ disertacia moicavs reziumes, 

Sesavals, 3 Tavs, Sedegebs da maT gansjas, daskvnebs da 

gamoyenebul literaturis CamonaTvals. mTeli moculoba 

Seadgens 103 gverds, maT Soris ZiriTadi teqstia 84 naxaziT 8 da     

cxriliT. gamoyenebuli literatura Seicavs 35 dasaxelebas. 

 

naSromis Sinaarsi 

SesavalSi dasabuTebulia Temis aqtualoba, moyvanilia 

gamosakvlevi sakiTxebis mokle mimoxilva da Camoyalibebulia 

sadisertacio naSromis miznebi da amocanebi. 

pirveli Tavis dasawyisSi ganxilulia hidroeleqtro-

sadgurebis da eleqtroenergetikuli sistemebis reJimebis 

optimizaciis Tanamedrove koncefciebi. aRniSnulia rom, 

ekonomikis eleqtroenergetikul seqtorSi mimdinare sabazro 

gardaqmnebis mizania eleqtroenergetikis muSaoebis efeqturobis 

amaRleba saboloo momxmareblisaTvis: eleqtroenergiaze 

gadaxdisunariani moTxovnis dakmayofileba da misi Rirebulebis 

Semcireba, mowodebuli energiis da momsaxurebis xarisxis 

gazrda, progresuli teqnologiebis gamoyeneba, investiciebis 

mozidva aucilebeli moculobebiT da a.S. eleqtrosadgurebis 

arasakmarisad SeTanxmebuli funqcionirebas axal sabazro 

pirobebSi mivyavarT wylis uqmi gadagdebis, wyalsacavebis vadaze 

adre daclisa da calkeuli hidroeleqtrosadgurebis 

araoptimaluri datvirTvisaken. amitom sabazro ekonomikis 

pirobebSi aqtualurad rCeba energosistemebis grZelvadiani 

optimaluri reJimebis dagegmva maTi SemdgomSi operatiuli 

koreqtirebis SesaZleblobiT. 
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sabazro urTierTobebi gulisxmobs, rom TviToeuli 

mewarme damoukideblad iRebs gadawyvetilebas, Tu ramdeni 

energia da drois romel momentSi unda awarmoos. arsebobs 

mosazreba, rom energrtikuli sistemebisaTvis, romlebSic 

hesebis wili mcirea eleqtroenergiis gamomuSavebaSi, aseTi 

midgoma gamarTlebulia. eleqtroenergiis warmoebis moculoba 

ganisazRvreba bazarze moTxovniT, saTbobis maragiT, teqnikuri 

SezRudvebiT da SeiZleba CaiTvalos damoukideblad drois 

sxvadasxva intervalSi. yvela ryevebi, dakavSirebuli 

wyalsacavSi wylis Semodinebis ganusazRvrelobasTan, hesebze 

gamomuSavebis mcire wilis SemTxvevaSi SeiZleba gaswordes 

Tbosadgurebis rezervebiT. 

energetikuli sistemebisaTvis, romlebSiac hesebis wili 

didia eleqtroenergiis warmoebaSi (saqarTvelos garda aseTi 

qveynebia brazilia, axali zelandia da sxv.), energosistemis 

mdinaris Camonadenis regulirebasTan mibmulobis gamo, am 

midgomam SeiZleba gamoiwvios Semdegi negatiuri Sedegebi: 

 wylis resursebis araoptimaluri gamoyeneba; 

 Tbosadgurebze saTbobis ekonomiurad araefeqturi 

gamoyeneba; 

 eleqtroenergiis droebiTi deficitis warmoqmna. 

Tu mimdinare intervalSi hesi zrdis eleqtroenergiis 

gamomuSavebas (iyenebs wylis damatebiT moculobebs), rom 

dazogos saTbobi Tbosadgurze (an miiRos damatebiTi mogeba), 

maSin momdevno periodSi, Tu isini iqneba wyalmcire, SeiZleba 

moxdes Tbosadgurebis araekonomiuri datvirTva, xolo maTSi 

saTbobis ukmarisobisas _ eleqtroenergiis deficiti. Tu ki 

mimdinare periodSi hesi imaragebs wyals momavalSi 

gamosayeneblad, maSin momdevno wyaluxvi periodebis SemTxvevaSi 

aris albaToba, rom saWiro gaxdeba Tbosadguris araekonomiuri 

gantvirTva an wylis uqmi gadagdeba. 
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maSasadame, imisaTvis, rom uzrunvelyofili iyos 

energositemis, romelSic hidroeleqtrosadgurebis wili 

eleqtroenergiis gamomuSavebaSi mniSvnelovania, ekonomiurad 

efeqturi muSaoba, da energo resursebis optimaluri gamoiyeneba, 

aucilebelia reJimebis centralizebuli dagegmva ciklSi, 

romelic gaiTvaliswinebs hesis reJimebis gaZRolis 

Taviseburebebs. reJimebis dagegmvis meTodika unda Seicavdes 

aucilebel cvlilebebs da damatebebs, romlebic uzrunvelyofs 

eleqtroenergetikaSi urTierTobebis sabazro xasiaTs. 

hidroeleqtrosadgurebis da eleqtroenergetikuli 

sistemebis reJimebis optimizaciis amocanebis gadawyvetis 

efeqturobis amaRlebis upirvelesi gzaa optimizaciis Sesabamisi 

maTematikuri meTodebis gamoyeneba, rac Txoulobs maTematikuri 

modelebis da algoriTmebis gamoyenebas. arsebobs mosazreba, 

rom Tu hesze avirCevT momuSave agregatebis optimalur ricxvs 

optimizaciis Sesabamisi meTodebis gamoyenebiT, maSin sadguris 

m.q.k. amaRldeba 3_5%-iT (aq rekomendirebulia variantebis 

mimarTuli gadarCevis meTodi). Tu moxdeba wyalsacavis wylis 

resursebis gamoyenebis reJimis optimizacia sxvadasxva 

wylianobis wlebSi _ 5_10%-iT (rekomendirebuli gradientuli 

meTodi da lagranJis mamravlebis meTodi). Tu sistemaSi 

optimalurad ganawildeba datvirTva, maSin saTbobis gadametwva 

Semcirdeba _ 2_5%-iT (rekomendirebulia arawrfivi 

programirebis meTodebis kompleqsi. eleqtroqselebis 

optimaluri reJimi _ mivyevarT eleqtroenergiis danakargebis 

Semcirebamde 1_5%-iT. 

optimaluroba damokidebulia mraval faqtorze, magram 

pirvel rigSi SesaZlo variantebis ricxvze. magaliTad Tu 

eleqtroenergiis siWarbes aqvs adgili, maSin SeiZleba iyos 

alternativebi. 

energetikaSi warmoiSveba principuli SekiTxva _ rogor 

warimarTos optimizaciis procesi? sawarmoo SesaZleblobebidan 

gamomdinare Tu sabazro Sexedulebebidan. investiciebis 
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efeqturobas uzarmazari roli gaaCnia energetikis ganviTarebaSi. 

arc erTi investori ar Cadebs saxsrebs warmoebis ganviTarebaSi, 

Tu mas SemdgomSi igi ver gamoiyenebs efeqturad. maSasadame, 

bunebrivi gzaa _ `warmoebis teqnikuri SesaZleblobebis 

efeqturi gamoyenebidan komerciul Sedegebamde~. am principis 

gamoyenebisas erTerTi ZiriTadi kiTxvaa _ romeli maCvenebeli an 

maCveneblebi iqnas miRebuli Sefasebis kriteriumad? saxalxo 

moxmarebis  saqonlisa da samrewvelo saqonlis komerciuli 

sawarmoebisTvis _ es aris mogeba. energetikisaTvis mogeba ar 

SeiZleba iyos kriteriuli maCvenebeli. energetika aris 

sazogadoebis sicocxlis uzrunvelyofis are, misi roli 

gansazRvravs ekonomikis ganviTarebas, saxelmwifos politikur 

mdgradobas, mosaxleobis socialur mdgomareobas. aqedan 

gamomdinare kriteriumi SeiZleba iyos mxolod danaxarjebi 

eleqtroenergiis da simZlavris warmoebaze, xolo bazris wesebs 

unda mieniWos mxolod damxmare, makoreqtirebeli, da ara 

mTavari roli. 

eleqtroenergiis bazars gaaCnia Tavisi kriteriumebi da 

imisaTvis, rom TanxmobaSi iyos teqnologiuri efeqturoba da 

sabazro, aucilebelia kriteriumebis ierarqiis dadgena. amasTan 

SeiZleba gamoyenebuli iqnas optimizaciis kriteriumebis Semdegi 

ierarqia. 

 umaRlesi done _ energetikis sawarmos Siga 

danaxarjebis optimizacia _ `optimizacia danaxarjebis 

mixedviT~. esaa minimizacia danaxarjebisa warmoebaze sasaqonlo 

asortimentis (reJimis parametrebis eleqtroenergiisa da 

simZlavris da momsaxurebis mixedviT) gaTvaliswinebiT, rac 

srulad exmianeba biznesis, konkurenciisa da marketingis tipiur 

strategiebs. 

 Semdegi donea _ energetikuli sawarmoebis 

eleqtroenergiis da simZlavris optimaluri gamoyeneba 

eleqtroenergetikul bazarze (`komerciuli optimizacia~) 
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saqonlis gasayidi fasis minimumis kriteriumis mixedviT da 

gasayidi fasi emyareba warmoebis optimalur danaxarjebs. 

 da bolos _ energetikuli sawarmoebis reJimebis 

optimizacia bazarze sazogadoebrivi interesebisaTvis 

(`optimizacia sazogadoebrivi interesebis wesebis mixedviT~) _ 

fasCamokleba / danamati, SeRavaTebi, jarimebi. 

warmodgenil kriteriumebs gaaCnia gansazRvruli are da 

isini dakavSirebulia erTmaneTTan da urTierTdamokidebulia. 

kavSiri gamoixateba maTi ieraarqiis saxiT da Tu amovalT 

principidan `teqnikuri warmoebis efeqturi gamoyenebidan 

komerciuli Sedegebisaken~, maSin ierarqiul sqemas eqneba saxe: 

warmoebaze danaxarjebis minimizacia mTel teqnologiur ciklze, 

danaxarjebis minimizacia transportirebaze, gasayidi fasis 

minimizacia, gayidvis da Sesyidvis wesebis dadgena sasaqonlo _ 

fuladi urTierTobebis damuSavebisas. 

sawyisi informacia reJimebis optimizaciis amocanebis 

gadasawyvetad aris datvirTvis da eleqtromoxmarebis 

grafikebis prognozi, obieqtebis maxasiaTeblebi, romlebic 

akavSireben kriteriumebs da damoukidebel cvladebs, sistemis 

struqturis Tvisebebs, romlebic gavlenas axdens maTematikur 

modelze, SezRudvebi (teqnikuri, sameurneo, komerciuli). 

komerciuli principebi damyarebulia eleqtroenergiis 

Sesyidvaze ganacxadebis srul gansazRvrulobaze, radganac 

eleqtroenergiis dasawyobeba ar SeiZleba. magram 

eleqtroenergiis moxmarebis ganusazRvreloba es obieqturi 

realobaa da prognozebis absoluturi sizustis moTxovna 

absurdulia _ cdomilebebi garduvalia. 

optimizaciisTvis arsebiTi mniSvneloba aqvs datvirTvis 

grafiks da energetikuli balansebis prognozebis utyuarobas. 

prognozebis cdomilebebi SeiZleba miviRoT modelebis 

cdomilebidan da damatebiTi saeqsperto Sesworebebidan. aseTi 

Sefasebebi Zalian pirobiTia _ esaa gadawyvetilebebis miReba 
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ganusazRvrelobis pirobebSi. SeiZleba mocemul iqnas 

prognozuli parametrebis cvlilebebis zona da Semdeg masSi 

napovni iqnas gadawyvetis alternatiuli variantebi. datvirTvis 

grafikebis cvlilebis procesis drois mixedviT modelireba 

jerjerobiT ver xerxdeba sakmarisad kargad. 

eleqtroenergetikaSi arsebuli marTvis ierarqiis 

gaTvaliswinebiT hesis reJimis optimizaciis amocana pirobiTad 

iyofa ramdenime gaangariSebis etapad, drosa da sivrceSi 

urTierTdakavSirebuli cvladebiT: hesis optimaluri 

grZelvadiani reJimis gaangariSeba; hesis moklevadiani reJimis 

gaangariSeba; hesis ZiriTadi mowyobilobis optimaluri 

sadgurSiga reJimis gaangariSeba. pirveli ori amocana 

zogadsistemuria. mesame amocanis gadawyveta xdeba 

hidroagregatis muSaobis damyarebuli normaluri 

pirobebisaTvis da garda imisa, rom aqvs TavisTavadi 

mniSvneloba, warmoadgens informaciul bazas sxva 

amocanebisaTvis. ramdenadac samive reJimi mWidrod aris 

dakavSirebuli erTmaneTTan da gavlenas axdenen erTmaneTze, 

naSromSi ZiriTad Temaze _ hesis ZiriTadi mowyobilobebis 

sadgurSiga reJimis gaangariSebis meTodebze gadasvlamde 

ganxilulia hesis moklevadiani da grZelvadiani reJimebis 

gaangariSebis sakiTxebi. 

energosistemis datvirTvis dRe-Ramuri (kviriani) grafikis 

erT-erT ZiriTad Taviseburebas warmoadgens misi 

araTanabarzomiereba, rac gansazRvravs ZiriTad moTxovnebs 

eleqtrosadgurebis mimarT. ase, magaliTad, datvirTvis 

maqsimumis periodebSi yvela eleqtrosadguri itvirTeba 

mTlianad, sxva dros dRe-Ramis ganmavlobaSi sistemis datvirTva 

naklebia maqsimalurze.  

amasTan dakavSirebiT iqmneba eleqtrosadguris datvirTvis 

qveSmyofi danadgarebis ricxvisa da Semadgenlobis optimizaciis 

aucilebloba, aseve aucilebelia misi ganawilebis racionaluri 

meTodi. energosistemis moklevadiani reJimis optimizaciis 
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amocana msgavsia, magram gacilebiT rTulia hes-is sadgurSiga 

reJimis optimizaciis amocanaze didi zomis, eleqtosadgurTa 

tipebis mravalferovnebis gamo, romlebic monawileoben 

energosistemis datvirTvis dafarvaSi, sxadasxva 

eleqtrosadgurebis reJimebis urTierTgavlenis gaTvaliswinebis 

sirTulis, eleqtrosadgurebis reJimis efeqturobis 

ganmsazRvreli faqtorebis simravlis, gamoyenebuli 

damokidebulebiebis arawrfivobis, sxvadasxva gantolebebis da 

eleqtrosadgurebis utolobaTa tipis SezRudvebis didi 

simravlis gamo da a.S. garda amisa, saWiroa reJimis mimarT im 

moTxovnebis gaTvaliswineba, romelic wayenebulia 

wyalsameurneo sistemis araenergetikuli ubnis mier. damatebiTi 

sirTuleebi Seaqvs albaTuri da ganusazRvreli xasiaTis sawyisi 

informaciis gaTvaliswinebas. 

aRniSnulis gaTvaliswinebiT energosistemis normaluri 

moklevadiani reJimis optimizaciis amocana unda mivakuTvnoT 

arawrfivi (stoqastikuri) programirebis mTelricxva 

mravaleqstemalur amocanas. 

amoxsnis gasamartiveblad iyeneben sxadasxva maTematikur 

xerxebs. ase, magaliTad, amocanis ganzomilebis Sesamcireblad, 

energetikaSi Camoyalibebuli marTvis struqturis 

gaTvaliswinebiT, gamoiyeneba agregirebis meTodi, romelic imaSi 

mdgomareobs, rom energosistemis ZiriTadi elementebis saxiT 

gamoiyeneba ara calkeuli energoblokebi, aramed 

eleqtrosadgurebi mTlianobaSi. am dros eleqtrosadgurebis 

reJimebis Sidasasadguro optimizaciis amocana iTvleba 

amoxsnilad. 

am mizniTve gamoiyeneba dekompoziciis meTodi, romlis 

daxmarebiT SesaZlebeli xdeba rTuli amocanis dayofa ufro 

martiv amocanebis rigad. wyalsameurneo sistemis da garemos 

dacvis moTxovnaTa gaTvaliswineba gardaqmnis moklevadiani 

optimizaciis amocanas araformalizebulSi. am ukanasknelis 

amoxsna SesaZloa kvalimetriis meTodebis gamoyenebiT. 
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unda aRiniSnos, rom gaangariSebebSi monawile mTeli 

sawyisi informacia xasiaTdeba garkveuli cdomilebiT. amis gamo 

nebismieri Sedegi, miRebuli gaangariSebebSi unda ganixilebodes 

rogorc raRaca zomiT saorientacio. 

zemoxsenebuli exeboda e.w. eqsploataciur amocanas, anu 

energosistemis dRe-Ramur da erTkviriani dagegmvis amocanas 

sadispeCero marTvis avtomatizirebuli sistemis funqcionirebis 

pirobebSi. saproeqto amocanisaTvis aseTi detalizacia, 

eleqtrosadgurebis reJimebis gansakuTrebulobis 

gaTvaliswinebis dros, ar moiTxoveba, misTvis sakmarisia 

gaTvaliswinebuli iyos datvirTebis miaxloebiTi ganawileba 

energosistemis eleqtrosadgurebs Soris, datvirTva SeiZleba 

CaiTvalos mocemulad erT eqvivalentur kvanZSi, xolo 

datvirTvis dRe-Ramuri grafiki SeiZleba warmodgenil iqnas 

xangrZlivobis mrudis saxiT da a.S. 

rogorc saproeqto, aseve saeqsploatacio amocanas ara 

aqvT amonaxsnebi zogadi saxiT. is SeiZleba iyos miRebuli 

mxolod ricxviTi meTodebiT, romelTa koreqtuli gamoyeneba 

bevr SemTxvevaSi ganisazRvreba amocanis dasmiT. aranakleb 

mniSvnelovania misaRebi Sedegebis fizikuri azris codna uxeSi 

Secdomebis Tavidan asacileblad. 

energosistemaSi hes-is muSaobis xangrZlivi reJimis 

optimizaciis amocana da, aqedan gamomdinare, mTeli 

energosistemisa mTlianobaSi, principulad cotaTi gansxvavdeba 

amocanisagan, romelic ganxiluli iyo zemoT. marTlac 

xangrZlivi reJimis optimizaciis nebismieri amocana SeiZleba 

warmovadginoT iseve, rogorc dRe-RamisaTvis, mxolod gazrdili 

saangariSo intervaliT, magram am dros mniSvnelovnad matulobs 

amocanis ganzomileba. 

energosistemis eqsploataciis praqtikaSi aisaxeba Seqmnili 

ierarqiuli struqtura maTi reJimebis marTvisa, romelic 

iTvaliswinebs aseve amocanis gansakuTrebulobebs drois didi 

periodisaTvis. 
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marTlac, xangrZlivi reJimebis optimizacias, moklevadiani 

optimizaciisagan gansxvavebiT, gaaCnia Semdegi Taviseburebani: 

sawyisi informaciis didi cdomileba; datvirTvis da 

sayofacxovrebo modinebis grafikis sezonuri cvlilebebis 

gaTvaliswinebis aucilebloba; qveda biefis maxasiaTeblebis 

cvlileba zamTarSi yinulovani pirobebis an zafxulSi 

wyaldenis mcenareebiT gabardvis gamo; eleqtrosadgurebze 

mowyobilobis ricxvisa da Sedgenilobis cvlileba remontis 

Sedegad; hidroenergodanadgarebis reJimis mimarT mniSvnelovani 

moTxovnebi wyalsameurneo sistemis monawileTa mxridan 

(SezRudvebi zeda da qveda biefis niSnulebSi naosnobis, soflis 

meurneobis, samrewvelo da komunaluri wyalmomaragebis 

pirobebiT da a.S.) specifikuri moTxovnebi arsebobs garemos 

dacvis mxriv. gansakuTrebuli sirTuleebi Semoaqvs 

gaangariSebebSi dedamiwaze mtknari wylis SezRuduli maragebis 

kompleqsuri gamoyenebis aucileblobas, masSi moTxovnilebis 

uwyveti zrdis pirobebSi. aranakleb rTulia sawyisi 

informaciis albaTuri da ganusazRvreli xasiaTis 

gaTvaliswinebac. 

xangrZlivi reJimebis gaangariSebebSi, gansxvavebiT 

moklevadiani reJimebis gaangariSebebisagan, aucilebelia imis 

gaTvaliswinebac, rom hesi wyalsacavebiT gadanaawileben droSi 

mdinareebis sayofacxovrebo Cadinebas da Sesabamisad, mdinaris 

energias. 

mniSvnelovani gavlena energoresursebis optimalur 

gamoyenebaze xangrZliv periodSi SeuZlia moaxdinos hed-is 

hidravlikurma kavSirma kaskadSi (qvemoT ganlagebuli hes-ebis 

Setborvis gaTvaliswinebam). 

hes-is xangrZlivi reJimebis efeqturobaze gavlenas axdenen 

aseve dawnevebis mniSvnelovani rxevebi wyalsacavebis dacla-

avsebis gamo. am pirobebSi (Tes-ebisagan gansxvavebiT) adgili aqvs 

amocanas SedegebiT, kerZod, wyalsacavis naadrevi amuSaveba 

Seamcirebs hes-is gamomuSavebas dawnevis Semcirebis gamo; 



 

16 

amuSavebis dagvianebas didi wyaldidobisas mosdevs wylis fuWi 

gadagdeba da dadgmuli energiis danakargebi, sxva sityvebiT rom 

vTqvaT, Cndeba energiis damatebiT danakargebi, romlebic 

ganisazRvreba ara marto mowyobilobebis, aramed wyalsacavebis 

reJimebiTac. 

amasTan dakavSirebiT gamovlindeba hes-is xangrZlivi 

reJimebis marTvis amocanis ZiriTadi arsi, romelic gansxvavdeba 

moklevadiani amocanebis daniSnulebisagan, kerZod, amocanis 

amoxsna sistemaSi energiis balansisas da hes-ze Camonadenis 

gaangariSebebis mixedviT. amasTanave, bunebrivia, amoxsnilad 

igulisxmeba moklevadiani optimizaciis amocana, romelic axdens 

simZlavris balansis realizacias droSi. 

zemoTqmuli da aseve sxva mosazrebebi ganapirobeben  

wyalsacavebiani hes-ebis reJimebis marTvaSi agregirebisa da 

dekompoziciis meTodebis gamoyenebis aucileblobas. 

miRebuli amoxsnis efeqturobis Sefaseba rTulia sawyisi 

informaciis albaTuri da ganusazRvreli xasiaTisa da wylis 

resursebis mravalmiznobrivi gamoyenebis gamo. magram 

gaangariSebebis meTodebisa da amocanis dasmis miuxedavad 

sxvadasxva hidroenergetikuli danadgarebi masSi iqneba 

warmodgenili garkveuli energetikuli maxasiaTeblebiTa da 

maCveneblebiT. kanonzomieri iqneba aseve sxvadasxva 

kriteriumebis urTierTkavSiric. 

cnobilia, rom hidroenergetikuli danadgarebis 

maCveneblebis Sesafaseblad gamoiyeneba zogierTi, wylianobis 

mixedviT saSualo, pirobebi. wyalsamurneo sistemebis (wss) sxva 

monawileebis moTxovnebi hes-is reJimis mimarT 

gaTvaliswinebulia SezRudvebis saxiT. xdeba am SezRudvebis 

gavlenis gaanalizeba hidroenergetikuli danadgarebis reJimze 

da misi cvlilebebis SesaZleblobaze mravalmiznobrivi 

kriteriumebis Semoyvanis SemTxvevaSi. 

ganisazRvreba datvirTvebis da dawnevebis SesaZlo 

grafikebi drois TiToeul saangariSo intervalisaTvis, meoreze 
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_ datvirTvebisa da dawnevebis grafikebis yvela SesaZlo 

kombinaciebi, mesameze _ TiTouli kombinaciisaTvis 

ganisazRvreba eleqtroenergiis mogebis sidide marTvis 

sxvadasxva xerxebis gamoyenebisas, xolo meoTxe etapze, 

minimaqsuri kriteriumebis gamoyenebiT ganisazRvreba mogebis 

garantirebuli mniSvneloba. 

meore TavSi mocemulia hidroeleqtrosadgurebis 

sadgurSiga reJimebis optimizaciis meTodikis SemuSaveba. 

hesis sadgurSiga reJimis optimizaciis amocanas gaaCnia 

ramdenime ZiriTadi qveamocana, maT Soris dReRamuri reJimis 

dagegmva da misi koreqcia hesis energosistemaSi muSaobis 

pirobebis cvlilebis gaTvaliswinebiT. maTematikuri gansxvaveba 

am qveamocnebs Soris ganisazRvreba mxolod saangariSo 

periodiT, rac iZleva zogadi amocanis dasmis SesaZleblobas, 

romelsac daemateba Semdgom sxvadasxva hesebis Taviseburebebis 

analizi. teqnologiuri procesis yvela Taviseburebebis 

koreqtuli gaTvaliswinebisagan didad aris damokidebuli 

hidroenergoresursebis gamoyenebis efeqturoba mTlianobaSi, 

rac sadgurSiga reJimebis optimizaciis amocanas aniWebs 

gansakuTrebul mniSvnelobas. 

radganac hesis energetikuli maxasiaTeblebi miiReba 

sadgurSiga reJimebis optimizaciis amocanis gadawyvetisagan, 

misi dasmisa da gadawyvetis meTodebisagan iqneba damokidebuli 

am maxasiaTeblebis zogadi saxe da xasiaTi. 

zogad SemTxvevaSi, rogorc cnobilia calkeuli hesis 

sadgurSiga reJimis optimizaciis amocana, roca mis agregatebis 

gaaCnia sxvadasxva energetikuli maxasiaTeblebi, ase SeiZleba 

daisvas: gansaxilveli 0b ttT   periodisaTvis moiZebnos 

datvirTvis qveS CarTuli hidroagregatebis iseTi  tz0  ricxvi, 

maTi  tS0  Semadgenloba da hesis mocemuli  tN
moc
hes  aqtiuri da 

 tmoc
hes  reaqtiuli datvirTvebis grafikebis ganawileba romelic 

upasuxebs miRebul optimalurobis kriteriumis eqstremums 
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agregatebis reJimebis cnobili SezRudvebis pirobebSi. 

mocemulad igulisxmeba hesis mowyobilobis reJimebis da 

biefebis mdgomareoba T  periodis 0t  sawyis da bt bolo 

momentebSi, agregatebis energetikuli maxasiaTeblebi, biefebis 

maxasiaTeblebi, hidroagregatebis eleqtruli SeerTebebis sqema 

da hesis hidravlikuri sqema. 

hesis zogadi kanonzomierebebis da efeqturi sadgurSiga 

reJimis organizebis Taviseburebebis gaTvaliswinebis mizniT 

mizanSewonilia ara ramodenime, aramed erTi yvelaze ufro 

saCvenebeli sadgurisaTvis optimalurobis kriteriumi, romelic 

gamomdinareobs hesis Taviseburebebidan. aseTi kriteriumebi 

SeiZleba iyos, magaliTad, hesze energiis danakargis minimumi, an 

m.q.k-s maqsimumi. tolobebis tipis SezRudvebad Cveulebrivad 

miRebuli unda iyos hesis aqtiuri da reaqtiuli simZlavreebis 

balansi, xolo utolobis tipis SezRudvebad gaTvaliswinebuli 

unda iyos SezRudvebi hidroagregatis an mTlianad hesis aqtiur 

simZlavreze. 

agregatebis zRvruli datvirTvebi ganisazRvreba rogorc 

maTi gamtarunarianobiT, aseve ekonomikuri SezRudvebiT maTi 

mcire datvirTvisas. mTlianad hesze SeiZleba dadebuli iqnes 

SezRudvebi eleqtrogadamcemi xazebis gamtarunarianobazec da 

a.S. 

utolobis tipis SezRudvebi reaqtiuli datvirTvebis 

mixedviT ZiriTadad ganisazRvreba energosistemis reJimis 

mdgradobiT da damokidebulia mTlianad hesze da ara TviTeul 

agregatze. daSvebebi agregatis gaSveba-gaCerebis dasaSvebi 

maqsimaluri ricxvis mixedviT T  periodis ganmavlobaSi 

ganisazRvreba moTxovnebiT hidroagregatebis muSaobis 

saimedobis uzrunvelyofaze. 

amrigad, hesis reJimebis  gaangariSebisa da analizis 

balansuri meTodi saSualebas iZleva Seikvecos turbinis 

sxvadasxva diferencialuri maCvenebleneblebis ricxvi da 
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dayvanili iyos N

Qqt  erT maCvenebelze,  romelic ganisazRvreba 

 tt QN -is mixedviT da mowmdeba  tt Q -iT. 

yvela sadgurSiga reJimebis optimizaciis algoriTmo 

struqturulad SeiZleba daiyos sam nawilad. pirvel nawilSi 

warmoebs gaangariSebebi, romlebic dakavSirebulia sawyisi 

informaciis momzadebasTan, magaliTad, agregatebis 

maxasiaTeblebis gaangariSebasTan, radganac zogad SemTxvevaSi 

agregatebis daZvelebis, sadgurebisa da agregatebis reJimebis 

cvalebadobis gamo maxasiaTeblebi icvleba. meoro nawilSi 

xdeba agregatebis Semadgenlobisa da reJimebis optimizacia 

romelime maTematikuri meTodis gamoyenebiT. yvelaze ufro 

gavrcelebulia: dinamikuri programebis (dp), Stoebis da 

sazRvrebis (Ss), variantebis mimarTuli metnakrebis (vmm), 

meTodebi. mesame nawilSi winaswari programa swordeba, masSi 

Sedis Sesworebebi, dakavSirebuli SezRudvebTan, romlebic ar 

iyo gaTvaliswinebuli misi damuSavebisas. SezRudvebis 

gaTvaliswinebis aramkacri meTodebis gamoyeneba amcirebs 

optimizaciis efeqts. 

dasaxelebuli meTodebidan dp da Ss iZleva ufro zusti 

gadawyvetis miRebas, vidre vmm. amasTan erTad orive ar iZleva 

garkveuli SezRudvebis gaTvaliswinebis SesaZleblobas da 

amitom algoriTmis mesame nawilSi kompromisuli gzebiT xdeba 

damatebiTi SezRudvebis gaTvaliswineba. vmm meTods am mxriv 

gaaCnia upiratesoba. 

samive meTodis SedarebiTi Sefaseba sxvadasxva hesebisaTvis 

aCvenebs, rom meTodebis gansxvavdeba erTmaneTisgan saboloo 

SedegebiT. arsebiTi gansxvavebaa meTodebs Soris algoriTmebis 

saeqsploatacio parametrebis daTvlis drois, mexsierebis 

moculobis, algoriTmis saerTo Sefasebis mixedviTac. marTalia 

dp meTodi 2-3-jer met mexsierebis moculobas moiTxovs, vidre 

Ss meTodi da 3-5-jer mets vidre vmm meTodi, agreTve meti dro 

sWirdeba gamoTvlebisTvis, magram is iZleva yvelaze ufro zust 



 

20 

Sedegebs. amasTan erTad mas, danarCeni ori meTodisgan 

gansxvavebiT, ar gaaCnia raime gansakuTrebuli moTxovnebi 

agregatis maxasiaTeblebisa da amocanis ganzomilebis mimarT. Tu 

gaviTvaliswinebT Tanamedrove kompiuteruli teqnikis 

ganviTarebis donesac, Cven vfiqrobT da albaT bevri sxvac, rom 

upiratesoba unda mieniWos dinamikuri programirebis meTods da 

ZiriTadad masze vamaxvilebT yuradRebas. 

dinamikuri programireba(dinamikuri dagegmva) aris 

gadawyvetilebebis optimizaciis gansakuTrebuli meTodi, 

romelic specialurad mimarjvebulia mravalbijian an 

mravaletapian operaciebisadmi. procesi, romelzec mimdinareobs 

saubari, iTvleba marTvadad. mis TiToeul bijze miiReba raime 

gadawyvetileba, romlzedac damokidebulia am bijis da 

mTlianad operaciis warmateba. operaciis marTva jamdeba 

elementaruli “bijuri” marTvis mwkrivisagan. 

algoriTmi, romelic emyareba hidroagregatebs 

energetikuli maxasiaTeblebis biblioTekis da dinamikuri 

programebis (sxvanairad ,,dinamikuri dagegmvis”) maTematikur 

meTodis gamoyenebas. rogorc cnobilia, aRniSnuli 

maxasiaTeblebi miiReba modeluri an naturuli gamocdebiT 

miRebuli Sedegebis damuSavebis safuZvelze da masze ar 

SevCerdebiT. rac Seexeba dinamikuri programirebis meTods, 

rogorc misi gamoyenebis gamocdileba aCvenebs, igi iZleva 

yvelaze ufro zust Sedegebs da SeiZleba gamoyenebuli iqnas 

rogorc etalonuri meTodi algoriTmebis Sedarebisas. unda 

aRiniSnos, rom ,,programirebaSi” aq igulisxmeba 

,,gadawyvetilebis miReba”, ,,dagegmva”, xolo sityva ,,dinamikuri” 

miuTiTebs drois da operaciebis Sesrulebis rigis mniSvnelobas 

ganxilvaSi myofi procesebisaTvis. dinamikuri programirebis 

meTodiT zogadi eqstremaluri amocana daiyvaneba ufro martivi 

eqstremaluri amocanebis mwkrivze da igi warmatebiT gamoiyeneba 

rogorc diskretul, aseve uwyveti procesebis kvlevaSi. saerTod, 
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am meTods ar gaaCnia raime gansakuTrebuli moTxovnebi 

agregatis maxasiaTeblebisa da amocanis ganzomilebis mimarT.  

optimizaciuri amocanebis gadawyveta albaTuri midgomiT 

sul ufro da ufro met ganviTarebas iZens. sistemebis marTvisas 

saWiro xdeba SemTxveviTi sidideebis, funqciebis da procesebis 

gaanalizeba. amasTan SeuZlebelia parametrebis gansazRvruli 

mniSvnelobebis miReba, SesaZlebelia mxolod maTi 

mniSvnelobebis kanonzomierebebze msjeloba masobriv 

movlenebSi. aseT SemTxvevaSi optimizaciuri amocanebis 

gadawyvetisas minimizirdeba optimalurobis kriteriumis 

maTematikuri molodini. 

sawyisi informaciis cvalebadobis gavlenis 

gaTvaliswinebis amocanisTvis farTod gamoiyeneba statistikuri 

modelirebis meTodi. informaciis cdomilebebi xSirad 

ganisazRvreba SemTxveviTi faqtorebiT, romlebisTvisac 

cnobilia albaTobis ganawilebis kanonebi, maTi maTematikuri 

molodinebi, dispersiebi da sxva maxasiaTeblebi. 

mesame TavSi mocemulia hidroeleqtrosadgurebis 

sadgurSiga reJimebis optimizaciis gaangariSebis detaluri 

algoriTmi, kompiuteruli programa da konkretuli 

gaangariSebis Sedegebi da maTi analizi. 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 
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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  

       2i122i2.1i NNQNQminNQ 

ee ,   

sadac marjvena frCxilis pirveli Sesakrebi _ CarTuli 

2i   agregatis maxasiaTebeli, xolo meore _ optimizaciis 

pirveli bijis maxasiaTebeli. 

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  ee
i2.1i NQ   

optimizaciis meore bijis maxasiaTebels, romelic iqneba 2,1i   

agregatebis maxasiaTebeli. maxasiaTebelze iqneba wertilebi, 
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romlebSic muSaobs erT-erTi agregati, da wertilebi, sadac 

isini muSaoben erToblivad. yvelafers gansazRvravs wylis 

xarjis minimumi. amis Semdeg aigeba eqvivalenturi maxasiaTebeli 

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

       3i2,1i33i3.2.1i NNQNQminNQ  

ee .   

aq CairTveba mesame 3i   agregati da ganixileba misi 

erToblivi gamoyeneba hipoTezur agregatTan erTad, romelsac 

gaaCnia  ee
i2.1i NQ   maxasiaTebeli. 3N  simZlavris varirebiT 

SeiZleba napovni iqnas optimaluri gadawyvetileba rigrigobiT 

yvela jN -isTvis sami agregatis muSaobis diapazonSi da agebuli 

iqnas  ee
i3.2.1i 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. 
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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. 

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 
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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 gamoyenebeli. algoriTmis 

blok-sqema mocemulia naxazze. 

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 
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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. 
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sadgurSiga reJimebis  optimizaciis gaangariSebis 

gamsxvilebuli blok-sqema dinamikuri programirebis meTodis 

gamoyenebiT 

ki 

ki 

3 
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daskvnebi 

1. eleqtroenergetikaSi arsebuli marTvis ierarqiis 

gaTvaliswinebiT, hesis reJimis optimizaciis amocana pirobiTad 

iyofa ramdenime gaangariSebis etapad, drosa da sivrceSi 

urTierTdakavSirebuli cvladebiT: hesis optimaluri 

grZelvadiani reJimis gaangariSeba; hesis moklevadiani reJimis 

gaangariSeba; hesis ZiriTadi mowyobilobis optimaluri 

sadgurSiga reJimis gaangariSeba. pirveli ori amocana 

zogadsistemuria. mesame amocanis gadawyveta xdeba 

hidroagregatebis muSaobis damyarebuli normaluri 

pirobebisaTvisa da garda imisa, rom aqvs TavisTavadi 

mniSvneloba, warmoadgens informaciul bazas sxva 

amocanebisaTvis; 

2. eleqtroenergiis saerTo gamomuSavebaSi hesebze 

gamomuSavebuli eleqtroenergiis mniSvnelovani wilis mqone 

energosistemebis ekonomikurad efeqturi muSaobisa da 

enrgoresursebis optimaluri gamoyenebis uzrunvelyofisaTvis, 

aucilebelia reJimebis cikluri dagegmva maTi marTvis 

Taviseburebebis gaTvaliswinebiT. reJimebis dagegmvis meTodika 

unda Seicavdes aucilebel koreqtivebs elqtroenergetikaSi 

sabazro urTierTobebis xasiaTis gaTvaliswinebiT; 

3. hesis muSaobis optimaluri reJims mravali faqtori 

gansazRvravs, romelTagan arsebiTi mniSvneloba gaaCnia SesaZlo 

variantebis raodenobas. eleqtroenergiis deficitis pirobebSi 

SeuZlebelia optimaluri reJimiT muSaoba; 

4. hesis muSaobis zogadi kanonzomierebebis da efeqturi 

sadgurSiga reJimis organizebis Taviseburebebis 

gaTvaliswinebiT mizanSewonilia ara ramodenime, aramed erTi 

yvelaze ufro damaxasiaTebeli sadgurisaTvis optimalurobis 

kriteriumis SerCeva. aRniSnuli kriteriumi SeiZleba iyos, 

magaliTad, hesze energiis danakargebis minimumi, an m.q.k.-s 

maqsimumi. tolobebis tipis SezRudvebad Cveulebriv miRebuli 
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unda iyos hesis aqtiuri da reaqtiuli simZlavreebis balansi, 

xolo utolobis tipis SezRudvebad _ hidroagregatis an 

mTlianad hesis aqtiuri simZlavris SezRudvebi. 

5. hesebis eqspluataciisaTvis damaxasiaTebeli specifikuri  

hidroenergetikuli problemebis arsebobis gamo SeuZlebelia am 

etapze hesebis daproeqtebis stadiaze miRebuli gadawyvetis 

meTodebis gamoyeneba yvela reJimuli amocanisaTvis; 

6. mocemuli algoriTmebi, ZiriTadad emyareba 

hidroagregatebis energetikuli maxasiaTeblebis biblioTekis da 

ZiriTadad dinamikuri programirebis (`dinamikuri dagegmvis~) 

maTematikuri meTodis gamoyenebas. rogorc am  ukanasknelis 

gamoyenebis gamocdileba aCvenebs, igi iZleva yvelaze ufro zust 

Sedegebs da SeiZleba gamoyenebuli iqnas rogorc `etalonuri~ 

meTodi algoriTmebis Sedarebisas; 

7. dinamikuri programirebis meTodiT agebuli hesis 

energetikuli maxasiaTeblebis safuZvelze SeiZleba zogad 

SemTxvevaSi ganisazRvros agregatebis Semadgenloba da 

simZlavre optimizaciis gansaxilveli periodis TiTeuli 

droiTi intervalisaTvis. amasTan, SezRudvebis kompleqsis 

srulad gaTvaliswinebis SeuZleblobis gamo algoriTmis meore 

nawilSi xdeba pirvel nawilSi miRebuli gadawyvetis 

kompromisuli gziT Sesworeba; 

8. situaciuri TvalsazrisiT agregatebis marTva SeiZleba 

ganxorcieldes sistemis normalur, avariul da avariis Semdgom 

reJimebSi. aRniSnul situaciebSi optimizaciis kriteriumi 

sxvadasxvaa. normaluri eqspluataciis pirobebSi kriteriumia 

energoresursi, avariul situaciebSi _ saimedoobis romelime 

maCvenebeli. kriteriumebs Soris gansxvaveba aisaxeba sadgurSiga 

optimizaciis algoriTmis struqturaze; 

9. utolobis tipis SezRudvebi reaqtiuli datvirTvebis 

mixedviT ZiriTadad ganisazRvreba energosistemis reJimis 

mdgradobiT da damokidebulia mTlianad hesze da ara TiToeul 
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agregatze. daSvebebi agregatis gaSveba-gaCerebis dasaSvebi 

maqsimaluri ricxvis mixedviT T  periodis ganmavlobaSi 

ganisazRvreba hidroagregatebis muSaobis saimedoobis 

uzrunvelyofis moTxovnebiT; 

10. energetikuli maxasiaTeblebis ageba da maTi damaxsovreba 

mravalricxovani ariTmetikuli operaciebis ganxorcielebiT 

kompiuteris mexsierebaSi SesaZlebelia cxriluri formiT an 

sxvadasxva maaproqsimerebeli funqciebis saxiT. cxriluri forma 

ufro zustia da mas 1.5_2.0-jer naklebi cdomileba gaaCnia 

polinomur formasTan SedarebiT; 

11. reJimis optimizaciis rTuli amocanebis ricxviTi 

amoxsnebis garda, mizanSewonilia am amocanebis gamartivebuli 

variantebis amoxsnebis qona, romlebic SesaZleblobas mogvcems 

davadginoT hesebis sadguSiga reJimebis optimaluri marTvis 

ZiriTadi kanonzomierebebi, rac Tavis mxriv iZleva ricxviTi 

meTodebiT amoxsnebis koreqtulobis kontrolis saSualebas. 
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Summary 
 

 

Characteristic features of Hydro Power Stations as an intra-station regime, as 

well as short term and long term characteristics have been analyzed and their role in 

the functioning of energy system has been estimated.   The matters related to 

optimization of all three regimes and especially intra-station regime, have been widely 

discussed. The influence of the peculiarities of the technological process related to 

energy production on the efficiency of the intra-station regime optimization has been 

assessed. The tendency related to changing scheduled economy by the market 

economy in the process of managing regimes towards decentralization has been also 

mentioned, which makes it more actual to complete the intra-station regime 

optimization methods of the power plants and particularly of the hydro power plants, 

considering the specifics of each project. The system of technological and other 

limitations are mentioned, with its optimality criteria. Priority of dynamical 

programming method for calculating intra-station optimal regimes has been 

substantiated. The link of the intra-station regime optimization of separate HPP-s to 

the energy system regime optimization task and its role in the solution of the latter has 

been mentioned. Besides, it is mentioned, that due to insufficient functioning of the 

HPP-s on the background of the new market leads us towards an idle diversion of 

river water, the discharge of reservoir water earlier than needed and towards non-

optimal loading of separate HPP-s.  Due to this, under the conditions of market 

economy it is optimal to plan a long term optimal regimes of the energy system with a 

possibility of their future correction.  Due to the fact, that the energy market has its 

own criteria and due to the necessity of its being consistent with technological and 

market efficiency, the matter of determining hierarchy criteria has become the issue of 

discussion. The presented criteria have their own area of application, which are 

interconnected with each other and are interdependent.  

Due to the fact that non-determination of power consumption requirements is 

an objective reality and a requirement for the absolute precision in this case is a real 

absurd, a great deal of attention is paid to the consideration of occasional character of 

the initial information in the dissertation work, but is such cases, when it is impossible 

to provide a probable description of the initial information - an attention is paid to the 

use of minimum and maximum criteria, which are widely used in the game theory.   
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Due to the fact that the energetic characteristics of the HPP aggregates are 

initial for solving the optimization tasks, the dissertation work describes analysis of 

characteristics, including discussion of approximation and the issues of keeping them 

in the computer memory. 

Mathematical formulation of the main task of HPP regime optimization is also 

provided, including the algorithm of creating optimal energetic properties and the 

algorithms of HPP structures and regime management by using dynamical 

programming method. Also the issues related to the use of selection methods for the 

boundaries and variants of other mathematical methods for separate cases have been 

also discussed.  

As long as it is recommended to have analytical solving of the simplified 

variants of the mentioned tasks, besides solving of the difficult tasks of regime 

optimization, which would give us a possibility to find main regulations of optimal 

management of HPP regimes, which in itself gives a possibility to control the solving 

correction process, it is also discussed in the work, including variation estimation 

methods in the simplified cases and first of all the issues of using the Lagranzhe 

multiplier factor method. Description of the computer program based on the 

mentioned algorithms and the calculations carried out by using them, their results and 

analysis have been also discussed.  
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