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saSualovadian periodSi saqarTvelos 

eleqtroenergetikuli usafrTxoebis 

uzrunvelsayofad optimaluri sainvesticio 

portfelis SerCeva 

 
d.jafariZe, z.gaCeCilaZe, T.maRraZe 

 

saqarTveloSi eleqtroenergiaze moTxovnisa da warmoebis saSualovadiani 
saprognozoparametrebis SedarebiTi analizis safuZvelze dadgenilia Semodgoma-
zamTris periodSi deficituri eleqtroenergiis saprognozo maCveneblebi da 
naCvenebia SerCeuli optimaluri sainvesticio portfeliT gansazRvruli 
eleqtrosadgurebis dadgenil vadebSi eqspluataciaSi Seyvanis Sedegad miRebuli 
eleqtroenergiis warmoebis matebis saSualebiT deficitis Semcirebis gzebi. 

eleqtroenergiis warmoebiT saqarTvelos energomoTxovnilebis dakmayofilebis 
adgilobrivi SesaZleblobebis gasazrdelad SemuSavebulia saSualovadiani periodSi 
saqarTvelos eleqtroenergetikuli usafrTxoebis uzrunvelsayofad optimaluri 
sainvesticio portfelis SerCevis meTodika, ris safuZvelzec SerCeulia 
saqarTvelos energetikaSi gansaxorcielebeli sainvesticio proeqtebis optimaluri 
portfeli.  

sakvanZo sityvebi: energoresursebi, sainvesticio portfeli, saprognozo 

deficiti, simravleTa erToblioba. 

 

msoflioSi arsebuli ekonomikuri krizisi da energoresursebze fasebis 

intensiuri mateba nebismieri qveynis winaSe ayenebs energetikuli damoukideblobis 

misaRwevad efeqturi RonisZiebebis gatarebisa da sakuTari energetikuli resursebis 

maqsimalurad gamoyenebis aucileblobas. rogorc analizi gviCvenebs [4,10], 

saqarTvelos energetikuli balansis mixedviT, energetikul resursebze moTxovnis 

TiTqmis 65% importiT kmayofildeba.  

dasaxuli miznis miRweva SesaZlebelia Rrma mecnieruli analizis safuZvelze 

energetikaSi optimaluri sainvesticio portfelis SerCeviT. portfelis SerCevis 

winapiroba unda gaxdes qveynis eleqtroenergiaze moTxovnis saSualovadiani 

saprognozo parametrebis dadgena, saprognozo parametrebis mixedviT 

eleqtroenergetikuli usafrTxoebis uzrunvelsayofad saWiro 

eleqtrosimZlavreebis sidideebis gansazRvra da adgilobrivi ganaxlebadi 

resursebis SesaZleblobebis Sesabamisad simZlavreebis eqspluataciaSi Seyvanis 

saSualovadiani kompleqsuri programis SemuSaveba.  

eleqtroenergetikuli usafrTxoebis saSualovadiani prognozirebisa da 

optimaluri sainvesticio portfelebis SerCevis problemebi saqarTveloSi 

saTanadod ar aris Seswavlili. dRemde ar aris SemuSavebuli energetikaSi 

optimaluri sainvesticio portfelis SerCevis mecnierulad dasabuTebuli meTodika. 

swored am xarvezis aRmofxvris mizniT winamdebare Sromis avtorebis mier 

Sesrulebulia didi moculobis kvleviTi samuSao [1,4,6-8]. 

Catarebuli kvlevebis Sedegad, ganvlili wlebis faqtobrivi 

eleqtroenergetikuli balansisa [1,8,11] da korelaciuri analizis safuZvelze, 

eleqtroenergiis moTxovnaze moqmedi faqtorebis gaTvaliswinebiT [2] 
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ganxorcielebulia saqarTveloSi eleqtroenergiaze moTxovnis saSualovadiani (2011-

2020 ww.) prognozi, 95%-iani ndobis albaTobiT. dadgenilia prognozis qveda da 

zeda zRvrebi. gaangariSebis Sedegebi Setanilia cxr. 1-Si. 

saqarTveloSi eleqtroenergiis moTxovnis prognozi, mln.kvt.sT 

      cxrili 1 
weli 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

sabaziso 9107.7 9232.6 9614.4 1004.9 1012.5 103.5 10825.3 11039.5 1109 11503 
zeda zRvari 10465 10793 11108 11884 1212 12706 13179 13569 14178 14494 
qveda zRvari 7749.9 7672.2 8121.4 8214.7 8130 7965 8018 8510 8001 8513 

 

iqedan gamomdinare, rom saqarTvelos eleqtroenergiis moxmarebis dafarvis 

umTavres wyaros arsebuli hesebi warmoadgenen, mravalfaqtorian maTematikur 

modelze dayrdnobiT (reabilitaciis efeqtis gaTvaliswinebiT) dabal-, saSualo- da 

maRal hidrologiur pirobebSi, gansazRvrulia hesebis mier eleqtroenergiis 

warmoebis saSualovadiani saprognozo parametrebi. miRebuli Sedegebi asaxulia cxr. 

2-Si. 

moqmed hesebze eleqtroenergiis warmoebis prognozi, mln.kvt.sT 

  cxrili 2 
dabali hidrologia saSualo hidrologia maRali hidrologia weli 

zamTari zafxuli sul zamTari zafxu-

li 

sul zamTari zafxuli sul 

2011 2301 3649 5950 3068 4450 7518 4002.4 5073 9075.4 
2012 2317.3 3674.6 5991.9 3089.7 4481.3 7571 4016 5096 9112 
2013 2333.7 3701 6034.7 3111.6 4513.4 7265 4045 5144.8 9189.8 
2014 2350 3726.5 6076.5 3133.1 4544.5 7677.6 4072.9 5180 9252.9 
2015 2366.4 3753 6119.4 3155.2 4576.8 7732 4101.7 5216.6 9318.3 
2016 2382.7 4024.5 6408.2 3177 4908 8085 4130 5398.8 9528.8 
2017 2399 3804.8 6203.8 3199 4640 7839 4158.7 5243.2 9401.9 
2018 2415.4 3852.8 6268.2 3220.5 4698.5 7919 4186.6 5261.7 9448.3 
2019 2431.9 3856.9 6288.8 3242.5 4703.5 7946 4215.2 5267.3 9482.5 
2020 2448 3882 6330 3264.3 4734.7 7999 4243 5302 9545 
 

cxr. 1 da 2-is monacemebis SedarebiTi analiziT dadgenilia eleqtroenergiaze 

moTxovnasa da arsebuli hidroresursebiT mis dakmayofilebas Soris saprognozo 

deficitis sidide. deficitis sididis cvalebadobis dinamika da prognozi 

mocemulia nax. 1-ze. 

swored amitom energetikuli sainvesticio proeqtebis optimaluri portfelis 

SemuSavebis ZiriTad principad migvaCnia saqarTvelos energetikis saministros mier 

asaSeneblad SemoTavazebuli eleqtrosadgurebis srul CamonaTvlidan [11] im 

sadgurebis SerCeva, romelTa aSenebac realuria da maTi eqspluataciaSi drouli 

Seyvana Semodgoma-zamTris periodSi maqsimalurad daakmayofilebs qveynis 

eleqtroenergiaze moTxovnas. aRniSnulis safuZvelze, teqnikur-ekonomikur analizs 

daeqvemdebara saqarTveloSi perspeqtivaSi asaSenebeli 50-ze met hesidan 23 

saSualo- da mZlavri hesi. sruli analizis Catarebas arTulebs maTze moqmedi, 

nawilobrivi ganusazRvrelobis matarebeli ekonomikuri, teqnikuri Tu klimaturi 

faqtorebi. aseT pirobebSi maTematikis tradiciuli mimarTulebebi, albaTobis 

Teoria da maTematikuri statistika, ver iTvaliswineben ganusazRvrelobis 

sxvadasxva aspeqts [9,10] da amitom saWiro xdeba iseTi Teoriuli midgomis 

gamoyeneba, romliTac SesaZlebeli iqneba subieqturi da nawilobriv ganusazRvreli 

informaciis miaxloebiTi modelirebiT optimaluri gadawyvetilebis miReba. 
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nax. 1. saqarTvelos eleqtroenergiis deficitis prognozi, mln.kvt.sT 

dasmuli amocanis gadawyveta SesaZlebelia “aramkafio logikis” TeoriiT [10]. es 

Teoria saSualebas iZleva nebismieri saxis obieqtis Sesaxeb arasruli informaciis 

damuSavebisa da aramkafio simravleTa erTobliobaze dafuZnebuli instrumentebis 

meSveobiT miRebuli iqnes optimaluri gadawyvetileba.  

am problemis gadasaWrelad gamoyenebuli iqna lingvisturi umjobesobis 

maTematikur modelirebis safuZvelze Seqmnili programuli uzrunvelyofis paketi 

Fuzzytech, romlis mixedviT sainvesticio portfelis optimizaciis zogad 

algoriTms [9] aqvs Semdegi saxe: 

 

nax 2. aramkafio logikuri sqema 

 

aq Х
1
, …, Хn saxiT SeiZleba iyos sainvesticio obieqtis maxasiaTeblebis nakrebi. 

{X} maCvenebelTa sistema iseTi saxiT unda iyos SerCeuli, rom srulyofilad 

Seafasos sainvesticio proeqtis efeqturoba. Camoyalibebuli moTxovnis 

dakmayofilebis mizniT, Cvens mier gasaanalizeblad SerCeuli hesebi ranJirebulia 10 

maxasiaTebliT, romelTa mniSvnelobebi dadgenilia Sesabamisi analizis safuZvelze 

da Setanilia cxr.3-Si. 
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Semsvleli informacia, kandidati hesebis maxasiaTeblebi 

     cxrili 3  
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he
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Х
1
 Х

2
 Х

3
 Х

4
 Х

5
 Х

6
 Х

7
 Х

8
 Х

9
 Х

10
 

1 faravani 425 0.29 1.6 62 0.187 3 4.67 0 saSualo saSualo 

2 namaxvani 1677 0.6 2,22 42.5 0.94 6 20.4 0 maRali maRali 

3 Woroxi 304 0.22 1.4 72 0.25 4 3.3 0 dabali dabali 

4 mtkvari 200 0.325 1.51 53 0.93 5 2.5 0 " - " " - " 

5 xobi 439 0.35 1.8 59.3 0.158 3 5.2 0 saSualo saSualo 

6 texura 490 0.31 1.42 61.9 0.179 3 5.2 0 maRali " - " 

7 xudoni 1500 0.47 1 24.5 0.119 5 17.1 1 maRali maRali 

8 nenskra 1200 0.67 1.84 58 0.77 5 7.2 0 " - " saSualo 

9 alpana 356 0.3 1.5 57.7 0.183 3 3.3 0 saSualo dabali 

10 stori 237 0.38 1.75 53.2 0.141 2 2 0 " - " " - " 

11 oni 1556 0.426 2.35 63 0.128 5 15.9 0 maRali maRali 

12 xeledula 427 0.355 1.79 57.5 0.148 3 3 0 saSualo dabali 

13 zoti 144 0.55 2.22 46 0.099 5 1.5 0 dabali " - " 

14 xelvaCauri 144 0.217 1.4 73 0.255 4 1.6 0 saSualo " - " 

15 cdo 296 0.35 1.77 59.1 0.155 3 2.7 0 " - " " - " 

16 nakra 190 0.32 1.76 61 0.176 2.6 2.7 0 dabali " - " 

17 zestafoni 210 0.6 2.33 45 0.093 3 2.5 0 saSualo " - " 

18 baxvi 260 0.267 1.55 63.3 0.21 3 3.1 0 dabali " - " 

19 dariali 521 0.345 1.65 66 0.157 3 5.2 0 maRali saSualo 

20 magana 223 0.278 1.51 61.6 0.19 3 1.6 0 dabali dabali 

21 luxuna 185 0.275 1.7 70 0.2 4 2 0 " - " " - " 

22 

md. faravanis 
kaskadi (axal-

qalaqi, abuli, 

arakali) 

278 0.287 1.76 69 0.198 2.5 4 0 " - " " - " 

23 jejora 231 0.311 1.8 65 0.177 3 2.5 0 dabali dabali 

 

X1, …, X10 maxasiaTeblebsa da Y sainvesticio proeqtis mdgomareobis Sefasebis 

funqciur damokidebulebas aqvs saxe: 

     
)X...X,X(Y 1021ψ=
,              (1) 

sadac ψ  procedura, romelic Seicavs wesebis bazas da akavSirebs X
1
, …, X

10
 

maxasiaTeblebs Y sainvesticio proeqtis mdgomareobis Sefasebis kompleqsur 

maxasiaTebelTan. Cvens SemTxvevaSi minimaqsis principis safuZvelze [5], TiToeuli 

sainvesticio obieqtisaTvis generirebulia 10000-ze meti wesi. 
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Camoyalibebuli wesebis mixedviT dgindeba yovel Х1, …, Х10 maxasiaTeblis 

cvalebadobis gavlena Y-s mniSvnelobaze. aRniSnuli damokidebuleba maTematikurad 

SeiZleba Caiweros Semdegnairad 
                                                     )X(r)Y(r iiδ=

,         (2)
 

sadac 

⎪⎩

⎪
⎨
⎧

−
=

klebulobs;(*)parametriTu

izrdeba(*)parametriTu

,1

,1
(*)r

;

 

⎪⎩

⎪
⎨
⎧

−−−

−−
=δ

klebas.sViwvevszrdaisXTu1,

zrdas;sViwvevszrdaisXTu,1
(*)i  

(2) gamosaxulebis mixedviT da eqspertuli SefasebiT, miRebulia sainvesticio 

proeqtebis maxasiaTeblebis gavlenis matrica gamomsvleli informaciis mimarT.  

monacemebi Setanilia cxr.4-Si. 
                cxrili 4 

Х1 Х2 Х3 Х4 Х5 Х6 Х7 Х8 Х9 Х10 sainvesticio proeqtis 

mdgomareoba zrda zrda zrda zrda zrda zrda zrda zrda zrda zrda 

sainvesticio proeqtis 

efeqturoba 

izrde-

ba 

mcir-

deba 

mcir-

deba 

mcir-

deba 

izr-

deba 

izr-

deba 

mcir-

deba 

izr-

deba 

mcir-

deba 
mcir-

deba 

 

warmodgenili Semsvleli informaciis damuSavebisa (fazifikacia) da saboloo 

Sedegis (defazifikacia) misaRebad fuzzytech-iT agebulia aramkafio modelirebis 

procesis mimdinareobis interaqtiuli blok-sqema (nax. 3). 

 
nax. 3. aramkafio modelirebis interaqtiuli blok-sqema 

  

optimaluri sainvesticio portfelis SerCevis integrirebul kvlevisaTvis, 

ganxilulia sami alternatiuli midgoma. pirveli – sadac sainvesticio proeqtebis 

yvela maxasiaTebeli warmodgenilia Tanabari woniTi koeficientebiT, meore – 

ekonomikuri maxasiaTeblebis woniTi koeficientebis upiratesobiT, mesame – 

teqnikuri maxasiaTeblebis woniTi koeficientebis upiratesobiT. 
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programuli paketis Fuzzytech-is bazaze Sesrulebuli gaangariSebis mixedviT, 

Semsvleli maxasiaTeblebis woniTi koeficientebisa da saerTo maxasiaTeblebze maTi 

gavlenis donis Sesabamisad TiToeul sainvesticio proeqts mieniWa garkveuli 

qulebi. Sedegebi mocemulia cxr. 5-Si. 
 

cxr. 5-Si asaxuli sainvesticio proeqtebis Sefasebebis, TiToeuli asaSenebeli 

hesis mier Semodgoma-zamTris periodSi eleqtroenergiis gamomuSavebis 

SesaZleblobis, mTlianobaSi Tesebze gamomuSavebuli eleqtroenergiis wilis 

maqsimalurad Semcirebis uzrunvelyofis gaTvaliswinebiT SesaZlo sainvesticio 

portfelebis simravlidan SeirCa sami portfeli (ix. cxr. 6). 

kvlevis Sedegebi 

              cxrili 5 

miniWebuli qulebi 
yvela faqtoris 

Tanabari gavlenis pirobebSi 

(alternativa 1) 

teqnikuri faqtorebis 
gavlenis upiratesobis 

pirobebSi 

(alternativa 2) 

ekonomikuri faqtorebis 
gavlenis upiratesobis 

pirobebSi 

(alternativa 3) 

ad
gi
l
i 

eleqtrosadguri qula eleqtrosadguri qula eleqtrosadguri qula 

1 xudoni 6.14 oni 6.35 Woroxi 6.13 

2 xelvaCauri 5.93 xudoni 6.31 xelvaCauri 6.12 

3 Woroxi 5.89 xelvaCauri 5.67 luxuna 6.1 

4 oni 5.79 luxuna 5.63 baxvi 6.09 

5 baxvi 5.75 Woroxi 5.58 xudoni 6.01 

6 texura 5.64 texura 5.38 jejora 5.86 

7 jejora 5.63 baxvi 5.34 magana 5.8 

8 magana 5.35 jejora 5.33 texura 5.79 

9 dariali 5.34 nenskra 5.18 faravnis kaskadi 5.77 

10 md. faravanis kaskadi 5.32 dariali 5.16 alpana 5.69 

11 faravanhesi 5.31 namaxvani 5.11 dariali 5.56 

12 alpana 5.2 xobi 4.99 Ffaravanhesi 5.55 

13 luxuna 5.09 faravanhesi 4.98 Nnakra 5.43 

14 xobi 5.08 

md. faravnis 
kaskadi 4.86 oni 5.34 

15 nakra 5.05 magana 4.8 xeledula 5.25 

16 nenskra 4.96 alpana 4.79 xobi 5.24 

17 xeledula 4.96 xeledula 4.59 cdo 5.22 

18 cdo 4.8 nakra 4.58 stori 4.86 

19 namaxvani 4.55 cdo 4.3 Nnenskra 4.76 

20 stori 4.51 stori 4.1 Mmtkvari 4.25 

21 mtkvari 3.95 zestafoni 3.72 Nnamaxvani 4.16 

22 zestafoni 3.91 zoti 3.71 zoti 3.93 

23 zoti 3.83 mtkvari 3.7 zestafoni 3.86 

 

optimaluri sainvesticio portfelis SesarCevad zemoT moyvanili meTodikiT 

Catarebulma kvlevam gviCvena, rom cxr. 6-Si mocemul sam alternatividan 

sainvesticio portfelebisadmi wayenebul moTxovnebs yvelaze ukeTesad akmayofilebs 

me-3 alternativa da optimaluri sainvesticio portfeli Camoyalibda cxr.7-Si 

mocemuli maCveneblebis mixedviT. 
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sainvesticio portfelebi 

        cxrili 6 
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1 7102 0.362 1.49 46.6 0.148 77.37 1737 2573.5 
2 8068 0.48 1.67 40 0.112 83.5 2309.4 3861.9 
3 7825  0.36 1.5 48 0.15 83.07 1879.6 2828.2 

 

optimaluri sainvesticio portfeli 

    cxrili 7 
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1 faravani 78 425 125 0.29 150 275 62 0.187 2014 4.67 
2 Woroxi 48 304 67 0.22 105 199 72 0.25 2017 3.3 
3 texura 105 490 150 0.31 166 324 61.9 0.179 2015 5.2 
4 xobi 86 439 155 0.35 166 273 59.3 0.158 2018 5.2 
5 xudoni 700 1500 700 0.47 550 950 24.5 0.119 2018 17.1 
6 alpana 70 356 105 0.3 106 250 57.7 0.183 2016 3.3 
7 baxvi 45 260 69.6 0.267 101 159 63.3 0.21 2017 3.1 
8 dariali 109 521 180 0.345 166 355 66 0.157 2020 5.2 
9 luxuna 30 185 51 0.275 65 120 70 0.2 2016 2 
10 md. faravanis 

kaskadi 

45.4 278 80 0.287 126 152 69 0.198 2015 4 

11 oni 282 1556 664 0.426 511 1045 63 0.128 2019 15.9 
12 magana 41.3 223 62 0.278 53 170 61.6 0.19 2017 1.6 
13 jejora 40 231 72 0.311 81 150 65 0.177 2016 2.5 
14 nakra 35 190 61.6 0.32 86 104 61 0.176 2016 2.7 
15 xelvaCauri 22.4 144 31.3 0.217 52 93 73 0.255 2017 1.6 
16 cdo 57.8 296 102.7 0.35 86 210 59.1 0.155 2020 2.7 
17 xeledula 84.7 427 152 0.355 97 330 57.5 0.15 2019 3 
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nax. 4. saqarTvelos Semodgoma-zamTris eleqtroenergetikuli balansis prognozi 

 

 

nax. 5. saqarTvelos wliuri eleqtroenergetikuli balansis prognozi 

  

Catarebuli kvlevis Sedegad: 

1. SemuSavebulia saSualovadian periodSi saqarTvelos eleqtroenergetikuli 

usafrTxoebis uzrunvelsayofad optimaluri sainvesticio portfelis SerCevis 

meTodika. 

2. SerCeulia saqarTvelos energetikaSi gansaxorcielebeli sainvesticio 

proeqtebis optimaluri portfeli. 

3. saqarTveloSi eleqtroenergiaze moTxovnisa da warmoebis saSualovadiani 

saprognozo parametrebis SedarebiTi analizis safuZvelze dadgenilia Semodgoma-

zamTris periodSi deficituri eleqtroenergiis saprognozo maCveneblebi da 

naCvenebia SerCeuli optimaluri sainvesticio portfeliT gansazRvruli hesebis 
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dadgenil vadebSi eqspluataciaSi Seyvanis Sedegad miRebuli eleqtroenergiis 

warmoebis matebis saSualebiT deficitis Semcirebis gzebi. 
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