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qveynis teritoriaze axali hesebis

optimaluri gaadgilebis Sesaxeb
nanuli samsonia, profesori

ia maxaraZe, doqtoranti

reziume

statiaSi ganxilulia axali eleqtrosad-
gurebis eleqtrosistemaSi optimaluri gaadg-
ilebis sakiTxi. naCvenebia, rom sxva erTnairi 
moTxovnebis pirobebSi, qselSi danakargebis 
minimizaciis TvalsazrisiT, axali eleqtro-
sadgurebis ageba mizanSewonilia datvirTvis 
im kvanZis axlo regionSi, romelic xasiaTdeba 
didi dadebiTi sididis aqtiuri simZlavris 
wilobrivi danakargebiT, an generaciis im kvan-
Zis axlo regionSi, romelic xasiaTdeba didi 
uaryofiTi sididis aqtouri simZlavris wilo-
brivi danakargebiT.

saqarTvelos eleqtrosistemis erTi saxasi-
aTo reJimis magaliTze naCvenebia, rom qselSi 
danakargebis Semcirebis TvalsazrisiT, ZemoT 
aRniSnuli kriteriumis mixedviT generaciis ax-
ali wyaroebi ufro ekonomikuria agebuli iqnes 
axalcixisa da gardabnis kvanZebis regionSi. 

sakvanZo sityvebi: eleqtroenergetika, sis-
temuri midgoma, wilobrivi danakargebi, defi-
citi/siWarbe, optimaluri gaadgileba.

Summary

Article describes an optimal placement of the new pow-
er stations in the power grid. It is shown, that in a condition 
of the other same requirements regarding the minimization 
loses in the network, construction of the new power sta-
tions is reasonable in an area close to that loading node, 
which is characterized by the partial loses of the actual 
power of a high positive value and also, in an area close to 
the generation node, which is characterized by the partial 
loses of the active power of a high negative value.  

On an example of the characteristic regime in the Geor-
gian Power System is shown, that based on above-noted 
criteria (minimization of loses in the power system) new 
generation sources economically is preferable to be con-
structed in a region close to the Akhaltsikhe and Gardabani. 

* * * * * * *

eleqtroenergetika qveynis ekonomikuri 
ganviTarebis mamoZravebeli Zalaa. eleqtroen-
ergiaze moTxovnebis zrdis winmswrebad xor-
cieldeba axali eleqtrosadgurebis eqsplu-
ataciaSi gaSvebis procesi. eleqtroenergiaze 
moTxovnebis zrdas Tan axlavs am qselSi ener-
giis danakargebis zrda da, Sesabamisad, saWi-
roa SemuSavdes energiis axali wyaroebis qvey-
nis teritoriaze gaadgilebis iseTi modeli, 
romelic gadacemis qselSi energiis danakargeb-
is Semcirebas Seuwyobs xels.

sawarmoo-ekonomikuri sistemebis funqcion-
irebis analizi da ganviTarebis dagegmvaS ei-
Zleba mxolod sistemuri midgomis safuZvelze, 
rac gulisxmobs didi sistemebisTvis damaxasi-
aTebeli Taviseburebebis erT mTlian kompleqs-
Si gaTvaliswinebas.

eleqtroenergetikuli (eleqtruli) sistema 
didi xelovnuri da dinamikuri sistemaa. Igi moi-
cavs qveynis mTel teritorias da warmoadgens 
im teqnologiuri procesebis erTobliobas, 
rac dakavSirebulia eleqtroenergiis warmoeba, 
gadacemasa da ganawilebasTan.

saqarTvelos eleqtroenergetikis ganvi-
TarebaSi prioriteturad ganixileba hidrosad-
gurebis mSenebloba, radganac: hidroresurse-
biT saqarTvelo sakmarisad mdidari qveya-
naa; mdinareTa wylis resursebi ganekuTvneba 
ekologiurad sufTa da mudmivad ganaxlebad 
wyaroebs; hidrosadgurebze gamomuSavebuli 
eleqtroenergia iafia; TviTon hidrosadgurebi 
manevrirebadi sadgurebia (gansakuTrebiT wyal-
sacaviani sadgurebi) – Seucvlelia datvirT-
vebis dReRamuri da sezonuri regulirebisas da 
eqstremalur situaciebSi SeuZlia datvirTvis 
swrafi gazrda/Semcireba.

  eleqtrulisistemis funqcionireba da gan-
viTareba SeiZleba ganxiluli iqnes sam aspeqtSi 
– teqniko-ekonomikuri, socialur-demografi-
uli da ekologiuri. amaTgan, pirveli ukavS-
irdeba axali ekonomikuri teqnikisa da teqnol-
ogiebis Seqmnas, meore – energetikis gavlenas 
qveynis socialur da politikur situaciaze, 
xolo mesame – energetikis gavlenas garemoze.

eleqtroenergetikis ganviTarebasTan dakav-
Sirebuli gadawyvetilebis Sefasebis maCvene-
blad, sxvadasxva kriteriumebs Soris ganixile-
ba ekonomikurobis da garemos dacvis (ekolo-
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giuri) kriteriumebi. ekonomikurobis krite-
riumis ZiriTadi moTxovnaa winaswar dasaxuli 
efeqti (mizani) miRweuli iqnes materialuri 
da SromiTi resursebis minimaluri danaxar-
jebis pirobebSi. Garemos dacvis kriteriumi ki 
gulisxmobs bunebasa da adamians Soris im kon-
fliqturi situaciebis mowesrigebas, rac mosa-
lodnelia adamianis mier dagegmili teqnikuri 
RonisZiebis ganxorcielebis Sedegad.

ekonomikurobis kriteriumi warmoadgens 
wliur saeqspluatacio xarjebs, romlis erT-
erTi Semdgeni qselSi energiis transportirebT 
gamowveuli aqtiuri simZlavris danakargebis 
proporciuli sididea.

qselSi aqtiuri simZlavris danakargebi 
gamoiTvleba kvanZuri datvirTvebiT/generaci-
iT 
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aq: Rij qselis kvanZebis sakuTari da urTi-
erT winaRobebi,xolo Pi,  Pj,  Qi  da Qj kvanZuri 
datvirTva/generacia, romelic generaciis 
SemTxvevaSi aiReba “+” niSniT da datvirTvis 
SemTxvevaSi “-“ niSniT. 

  aRniSnuli gamosaxulebis safuZvelze Segvi-
Zlia miviRoT calkeuli kvanZuri datvirTvebi-
Ta da calkeuli kvanZuri generaciiT gamowveu-
li danakargebis (wilobrivi danakargebis) saan-
gariSo gamosaxulebebi 
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kvanZuri datvirTvebis/generaciis wilo-
brivi danakargebi SeiZleba iyos rogorc 
dadebiTi, aseve uaryofiTi. Tu kvanZuri dat-
virTviT gamowveuli danakargi dadebiTia/
uaryofiTia, maSin am kvanZis regionSi gvaqvs 
generaciis deficiti/siWarbe, xolo Tu 
kvanZuri generaciiT gamowveuli danakargi 
dadebiTia/uaryofiTia, maSin am kvanZis re-
gionSi gvaqvs generaciis სიჭარბე/deficiti.

aRniSnulidan gamomdinare, sistemaSi gener-
aciis axali wyaro ufro efeqturia aigos im 
kvanZis regionSi, romlis kvanZuri datvirTviT 
gamowveuli wilobrivi danakargebi dadebiTia 
da, amasTan udidesia, an im kvanZis regionSi, 
romlis kvanZuri generaciiT gamowveuli da-
nakargebi uaryofiTia da, amasTan, absolituri 
sididiT udidesia. 

ganvixiloT martivi qseli (nax.1), sadac 
naCvenebia kvanZuri datvirTvebis/generaciis 
(mgva) da ubanTa winaRobebis (omi) ricxviTi mniS-
vnelobebi. am qselis kvanZebis sakuTari da ur-
TierT winaRobebi, mabalansebeli es-0 sadguris 

kvanZis mimarT, mocemulia cxr.1-Si. am cxrilis 
bolo or striqonSi naCvenebia kvanZuri dat-
virTvebi/generacia, xolo bolo or svetSi ki 
– kvanZuri aqtiuri da reaqtiuli datvirTva/
generaciiT gamowveuli wilobrivi danakargebi.

nax.1.

cxr.1.

kvan-
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1 6 6 6 6 6 -402 -294 0.166 0,091

2 6 11 11 11 11 -637 -464 0.197 0,096

3 6 11 19 19 11 -541 -416 0,089 0,052

4 6 11 19 25 11 -421 -344 -0,174 -0,085

5 6 11 11 11 16 -857 -614 0,779 0,381

iP
-20 -15 -8 20 -44

057,1=∆∑ iPP 535,0=∆∑ iQP

iQ
-15 -10 -6 12 -30

592,1=∆∑ P

  rogorc am cxrilidan Cans,“4” kvanZis aqti-
uri/reaqtiuli generaciiT gamowveuli wilo-
brivi danakargebi uaryofiTia (-0,174 da -0,085 
mgvt). es miuTiTebs masze, rom danakargebis Sem-
cirebis mizniT, energiis axali wyaro swored am 
kvanZSi unda SemoviyvanoT. analogiurad, “5” kvan-
Zis aqtiuri/reaqtiuli datvirTviT gamowveuli 
wilobrivi danakargebi dadebiTia (0,779 da 0,381 
mgvt) da yvelaze ufro didia, vidre danarCeni 
kvanZebis datvirTvebiT gamowveuli wilobrivi 
danakargebi, rac miuTiTebs masze, rom dana-
kargebis Semcirebis mizniT, energiis axali wya-
ro aigos swored am kvanZis regionSi. 

 kvanZuri wilobrivi danakargebis analizis 
gziT, saqarTvelos eleqtrosistemis 500 kv 
Zabvis gadacemis qselis magaliTze (nax.2), Se-
fasebuli iqna sistemaSi generaciis axali wya-
ros optimaluri gaadgilebis (agebis adgilis) 
sakiTxi. sailustraciod ganxilulia sistemis 
muSaobis zafxulis erTerTi reJimi. sistemis 
jamuri aqtiuri datvirTva Seadgens 1020 mg-
vt-s. maT Soris 480 mgvt TurqeTSi eqsporti. 
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gamoTvlebis sizustis amaRlebis mizniT 500 kv 
Zabvis eleqtrogadacemis xazebi warmodgenil-
ia jaWvuri Canacvlebis sqemis saxiT. cxr.2-Si 
naCvenebia mocemuli qselis kvanZebis sakuTari 
da urTierT winaRobebi. amave cxrilis bolo 
or striqonSi naCvenebia kvanZebis aqtiuri da 
reaqtiuli datvirTva/generacia, xolo bolo 
or svetSi ki naCvenebia kvanZuri datvirTva/
generaciebiT gamowveuli aqtiuri simZlavris 
wilobrivi danakargebi.   

 

nax.2.

cxr.2.
1 2 3 4 5 6 7 8 9 10

PiP∆ QiP∆
1 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6 - 0,009

2 1,6 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 3,2 1,958 -0,006

3 1,6 3,2 4,464 4,3279 4,1912 4,0849 3,978 3,7933 3,6086 3,4239 - 0,013

4 1,6 3,2 4,3279 5,4556 5,1934 4,9696 4,7558 4,3864 4,017 3,6477 - 0,014

5 1,6 3,2 4,1912 5,1934 6,175 5,8541 5,5332 4,979 4,4248 3,8 2,195 -0,002

6 1,6 3,2 4,0849 4,9696 5,8541 6,5493 6,1444 5,4451 4,7458 4,0465 - -0,002

7 1,6 3,2 3,978 4,7558 5,5332 6,1444 6,7556 6,0112

5,0668

4,2224 5,394 0,03

8 1,6 3,2 3,7933 4,3864 4,979 5,4451 6,0112 6,716 5,6208 4,5257 - 0,005

9 1,6 3,2 3,6086 4,017 4,4248 4,7458 5,0668 5,6208 6,275 4,8292 - 0,007

10 1,6 3,2 3,4239 3,6477 3,8705 4,0465 4,2224 4,5257 4,8292 5,2326 8,825 0,043

P - -150 - - -120 - -270 - - -480 18,312 0,111

Q 60 -62 52 52 -32 44 -113 60 60 -98

423,18=∑∆P
     rogorc am cxrilidan Cans, “10” kvanZis (ax-
alcixe) datvirTviT gamowveuli wilobrivi da-
nakargebi qselSi jamuri danakargebis 47,91%-s 
Seadgens. aseve, SedarebiT maRalia „7“ kvanZis 
(gardabani) datvirTviT gamowveuli wilobri-
vi danakargebi - 29,28%. maSasadame, am reJimis 
mixedviT, qselSi danakargebis Semcirebis miz-
niT, generaciis axali wyaro ufro efeqturia 
agebuli iqnes axalcixis an gardabnis kvanZebis 
regionSi.

gamoTvlebma aCvena, rom axalcixeSi 100 mgvt 
axali generaciis ganxorcielebiT am kvanZis 
wilobrivi danakargebi Semcirda 2,635 mgvt-
iT, xolo qselis danarCeni kvanZebis wilobrivi 
danakargebi ki Semcirda: zestafoni – 0,192; 
qsani – 0,186; gardabani – 0,456 mgvt-iT, anu 

jamSi 3,469 mgvt-iT.gardabnis kvanZSi igive 100 
mgvt axali generaciis ganxorcielebiT kvan-
Zebis wilobrivi danakargebi Semcirda Semdegi 
sidideebiT: zestafoni – 0,192; qsani – 0,266; 
gardabani – 2,457 da axalcixe – 0,81 mgvt-iT, 
anu jamSi 3,725 mgvt-iT. Tu zestafonis kvanZSi, 
romlis wilobrivi danakargebi sxva kvanZebis 
wilobriv danakargebTan SedarebiT  minimaluria 
(cxr.2), ganvaxorcielebT 100 mgvt axal genera-
cias, maSin qselSi danakargebi jamSi Semcirdeba 
2,201 mgvt-iT. maT Soris kvanZebis wilobrivi 
danakargebis Semcireba Seadgens: zestafoni – 
1,368; qsani – 0,18; gardabani – 0,345; axalcixe 
– 0,307. 

daskvna
statiaSi naCvenebia, rom eleqtrosiste-

maSi axali generaciis optimaluri gaadgileb-
is problema SesaZlebelia gadawyvetili iqnes 
qselSi kvanZuri datvirTvebiT gamowveuli 
aqtiuri simZlavris wilobrivi danakargebis 
gaanalizebis safuZvelze. naCvenebia, rom axali 
generacia ufro efeqturia Semoyvanili iqnes im 
kvanZis regionSi, romlis kvanZuri datvirTviT 
gamowveuli wilobrivi danakargebi dadebiTia 
da Tanac am kvanZis sakuTari winaRoba udidesia.
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