
g.maxaraZe,...                                                                                          Energyonline №1(4), 2011 

 1

eleqtrosistemaSi aqtiuri datvirTvis optimaluri 

ganawileba kaskaduri hidroeleqtrosadgurebis 

gaTvaliswinebiT 

 
g.maxaraZe, T.jiqia  

 

ganxilulia eleqtrosistemaSi aqtiuri datvirTvis optimaluri ganawilebis amocana 
kaskaduri hesebis gaTvaliswinebiT. 

sadgurTa saxarjo maxasiaTebelTa maTematikuri gamosaxulebebis safuZvelze Sedgenilia 
miznis funqcia, SezRudvis gantolebaTa da misi utolobaTa sistema. amocanis amoxsnisas 
gamoyenebulia lagranJis ganusazRvrel mamravlTa meTodi. 
   miRebulia eleqtrosistemaSi eleqtrosadgurebs Soris aqtiuri datvirTvis ganawilebis 
optimizaciis amocanis gantolebaTa sistema wyalsacaviani hesebTan kaskadSi momuSave 
sezonuri hesebis gaTvaliswinebiT, romelTa muSaoba ramdenamde dakavSirebulia  
maregulirebeli hesebis muSaobis reJimTan. 

sakvanZo sityvebi: SezRudvis gantolebebi, saTbobis xarjis minimizeba, funqciis 

eqstremumi, aqtiuri datvirTva, mabalansirebeli Tbosadguri. 

 

optimizaciis amocanis gantolebaTa sistema sawarmoo teqnologiuri procesis 

teqnikur-ekonomikur maCveneblebs akavSirebs gamosakvlevi obieqtis muSaobis ZiriTad 

saxasiaTo parametrebTan, romlebic amocanis saZiebel parametrebs warmoadgens. 

nebismieri teqnologiuri procesis optimizaciis maTematikuri modeli zogadad 

Seicavs gantolebaTa xuT jgufs: efeqturobis anu miznis gantoleba, kavSiris 

gantoleba, SezRudvis gantolebebi da misi utolobebi, optimaluri marTvis 

gantoleba, adaptaciis gantoleba. 

eleqtrosistemaSi eleqtrosadgurebs Soris aqtiuri datvirTvis optimaluri 

ganawileba erT-erTi ZiriTadi RonisZiebaa, romliTac miiRweva pirveladi 

energoresursis minimaluri xarji. eleqtrosistemaSi, limitirebuli (winaswar 

gansazRvruli) hidroresursis pirobebSi, pirveladi energoresursis xarjis 

minimizaciis amocana dadis Tbosadgurebze saTbobis xarjis minimizaciis amocanamde. 

Aam SemTxvevaSi miznis funqcias aqvs saxe [1-3]: 

                              ,                     (1) 

sadac  drois is intervalia, romlis ganmavlobaSi eleqtrosistemis jamuri 

datvirTva SeiZleba CavTvaloT mudmiv sidided (simartivisTvis iReben  sT); k 
- τt intervalTa saerTo raodenoba gansaxilvel  periodSi; Ti,t - i-ur Tbosadgurebze 
saTbobis saaTuri xarji  τt intervalSi; 0 _ indeqsi miniWebuli aqvs mabalansirebel 

Tbosadgurs; n - danarCeni Tbosadgurebis saerTo ricxvi. 
kavSiris gantolebebs warmoadgens eleqtrosadgurebis saxarjo maxasiaTeblebi 

meore rigis polinomis saxiT [2]: 

                 (kg/sT);  i = 0,1,2,...n                  (2)          

da 

      (m3/wm);  j = α,β,μ.                   (3) 
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aq Ti,t - i-ur Tbosadgurze saTbobis saaTuri xarji; Qj,t - i-ur hidrosadgurze 
wylis jamuri xarji; Pi,t - Tbosadgurebis datvirTva τt intervalSi; Pj,t - 
hidrosadgurebis datvirTva τt intervalSi; T0,t, Q0,j, ai, bi, aj, bj - polinomis 

koeficientebi; μ - hidrosadgurebis saerTo ricxvi. 

SezRudvis gantolebaTa saxiT ganixileba: 

• aqtiuri simZlavris balansis gantoleba yoveli  intervalisaTvis 

               ,                       (4) 

sadac Pdan.sadg.t - sistemaSi momuSave danarCeni eleqtrosadgurebi jamuri         

datvirTva, maT Soris igulisxmeba maregulirebel hesebTan kaskadSi momuSave 

sezonuri hesebi, romelTa muSaobis reJimi ramdenamde dakavSirebulia  

maregulirebeli hesebis muSaobis reJimTan; m - maregulirebeli (wyalsacaviani) 

hidrosadgurebis saerTo ricxvi m<μ; 

• calkeuli maregulirebeli hidrosadgurisTvis wylis sadReRamiso limiti  

                 (5) 

sadac Qj,lim j-uri hesisTvis wylis sadReRamiso limitia (m3/dRe-Rame).  

SezRudvis utolobaTa saxiT gvaqvs 

               da . .                 (6) 

optimaluri marTvis, anu optimizaciis gantoleba saSualebas gvaZlevs 

ganvaxorcieloT procesis optimaluri marTva. igi miiReba miznis, kavSirisa da 

SezRudvis gantolebaTa erToblivi gaTvaliswinebiT da warmoadgens kavSirs 

saZiebel cvladebsa da optimizaciis amocanis mizans Soris. 

optimizaciis amocanaTa amoxsnisas gamoiyeneba lagranJis ganusazRvrel mamravlTa 

meTodi, romlis dros (1) saxeSi Cawerili miznis funqciis eqstremumis nacvlad 

ganixileba lagranJis funqciis eqstremumi, romelic Caiwereba Semdegi saxiT:    
,  
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am gamosaxulebaSi =1, xolo  warmoadgens lagranJis ganusazRvrel 

mamravlTa simravles.   

lagranJis  funqciis (7)   da  cvladebiT gawarmoebiT miviRebT   
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                                             (8) 

                 

da             

                                       (9) 

saZiebel  da  cvladebis mixedviT funqciis minimizaciis moTxovna gvaZlevs 

Semdegi saxis gantolebaTa sistemas: 

 
.    

A 
miRebul gantolebaTa sistemaSi  ganusazRvreli mamravlis gamoricxvis Semdeg 

vRebulobT, rom sadgurebs Soris aqtiuri datvirTvis optimaluri ganawilebis 

aucilebeli pirobaa maTi pirveladi energoresursis fardobiTi nazrdebis toloba 

             (10)  
 

anu     . 

(4), (5) da (10) gantolebebi erTad warmoadgens gantolebaTa sistemas, romelic 

(6) saxis utolobaTa gaTvaliswinebiT saSualebas gvaZlevs amovxsnaT dasmuli 

amocana.  

am gantolebaTa sistemaSi Semavali  mamravli gamoxatavs mabalansirebel 

Tbosadgurze saTbobis xarjsa da  maregulirebel hidrosadgurze wylis xarjs 

Soris damokidebulebas. kerZod,  gviCvenebs  hidrosadgurze wylis xarjis erTi 

erTeuliT (m3) Secvlisas, ra raodenobiT Seicvleba saTbobis xarji (kg) 

mabalansirebel Tbosadgurze. mas mocemuli hidrosadgurisTvis hidroresursis 

gamoyenebis efeqturobis koeficients uwodeben. 
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