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sadgurebs Soris datvirTvis optimaluri gadanawileba

uCa xaCiuri, doqtoranti 

reziume

ganxilulia umartivesi eleqtrogadacemis 
sistema, moyvanilia konkretuli magaliTebi 
sadgurebis datvirTvebis gadanawilebisa da maT 
mier gamomuSavebuli eleqtroenergiis tarifis 
urTierTdamokidebulebaze, kerZod:

dabali tarifis mqone sadguris optimaluri 
datvirTuloba miT maRalia:

rac dabalia mis mier gamomuSavebuli eleqtro-
energiis tarifi da maRalia alternatiuli wyaros 
(sitemaSi momuSave sxva saduris) mier gamomuSave-
buli eleqtroenergiis tarifi;

rac maRalia eleqtrogadacemis nominaluri 
Zabva da dabalia eleqtrogadacemis winaRoba anu 
es sadguri eleqtrulad rac ufro axlosaa momx-
mareblis kvanZTan.

eleqtrosadgurebisa da momxmarebelTa nebis
mieri urTierT ganlagebisas da am sadgurebis mier 
gamomuSavebuli eleqtroenergiis sxvadasxva tar-
ifebisas, Tu am sadgurebs Soris datvirTva opti-
maluradaa ganawilebuli, maSin eleqtrosistemaSi 
eleqtroenergiis generacia-gadacemis danaxarjebi 
da momxmarebelTan miwodebuli eleqtroenergiis 
tarifi minimaluria. sadgurebs Soris datvirT-
vis sxva nebismieri araoptimaluri gadanawileba 
iwvevs aRniSnuli danaxarjebisa da samomxmareblo 
tarifis zrdas.

sakvanZo sityvebi: tarifi, optimaluri dat-
virTva; 

Summary

Ucha Khachiuri, PHD student

There is considered the simplest electricity transmission 
system, are given the cases of station loads distribution and 
interrelation of the tariffs of the electric energy generated by 
them, particularly:

The optimum loading of the low tariff station is as high,
•	 as the tariff of electric energy, generated by it, is 

lower, and the tariff of electric energy, generated by 
the alternative source (station working in the system) 
is higher;

•	 as the nominal stress of the electricity transmission is 
higher, and the resistance to electricity transmission is 
lower, i.e. this station is nearer to the consumer junc-
tion.

At the any inter-location of the electric stations and con-
sumers, and various tariffs of electric energy generated by 
these stations, the costs of generation-transmission of the elec-
tric energy in the system and its delivery to the user is mini-
mal, when the load distribution between these stations - opti-

mal. Any other non-optimal distribution of the loads between 
the stations causes the increase of the mentioned costs and of 
the consumer tariff. 

Keywords: tariff, optimum loading.

* * * * * *
eleqtrosistemis muSaobis maRalefeqturo-

ba damokidebulia momxmareblebTan miwodebuli 
eleqtroenergiis TviTRirebulebaze, romelic 
energiis generaciisa saSualoSewonili tarifisa 
da am energiis gadacema-ganawilebaze gaweuli xar-
jebis proporciulia. 

generaciis saSualoSewonili tarifi miT 
maRalia, rac ufro metia energobalansSi monawile 
im eleqtrosadguris xvedriTi wili, romlis mier 
gamomuSavebuli eleqtroenergiis tarifi maRal-
ia. gadacema-ganawilebis xarjebi miT maRalia, 
rac metia eleqtroenergiis danakargebi gadace-
ma-ganawilebis qselSi anu rac ufro eleqtru-
lad grZeli gziT xorcieldeba momxmarebelTa 
eleqtromomarageba.

ganvixiloT umartivesi eleqtrogadacemis 
sistema (nax.1). am sistemaSi Pmomxm datvirTvis 
momxmarebeli pirdapir mierTebulia ”1” sad-
guris salteebze. 

nax.1.

  davuSvaT, rom “0” mabalansirebeli (umciresi 
tarifis mqone) sadguridan momxmarebels 
gadavcemT P simZlavres da, Sesabamisad, 
danarCeni P

momxm
_P simZlavre miewodeba “1” 

sadguridan. am SemTxvevaSi energiis generacia-
gadacemis jamuri xarjebi 
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N  moTxovnis Sesabamisad, gvaqvs

  
saidanac simZlavris is optimaluri 

sidide, romelic momxmarebels unda miewodos 
mabalansirebeli sadguridan gamoiTvleba 
Semdegnairad      
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sadac ∆C=C1 - C0 warmoadgens “1” sadguris 
mier gamomuSavebuli energiis tarifis zedme-
tobas mabalansirebeli (anu ufro mcire tari-
fis mqone) sadguris mier gamomuSavebuli ener-
giis tarifTan SedarebiT.

  rorgorc am bolo gamosaxulebidan Cans, 
rom dabali tarifis mqone sadguris optimaluri 
datvirTuloba miT maRalia:
•	 rac dabalia mis mier gamomuSavebuli 

eleqtroenergiis tarifi da maRalia al-
ternatiuli wyaros (sitemaSi momuSave sxva 
saduris) mier gamomuSavebuli eleqtroen-
ergiis tarifi;

•	 rac maRalia eleqtrogadacemis nominaluri 
Zabva da dabalia eleqtrogadacemis winaRo-
ba anu es sadguri eleqtrulad rac ufro 
axlosaa momxmareblis kvanZTan;

unda aRiniSnos, rom Tu C1<C0+C
gad

., maSin P<0, 
rac imas niSnavs, rom dabali tarifis mqone sad-
guris datvirTva araekonomikuria.

nax.2-ze naCvenebia eleqtroenergiis genera
cia-gadacemis danaxarjebis damokidebu- 
leba P da C1 parametrebze (mrudi 1), roca: C0=15 
lari/mgvtsT; C

gad
=5 lari/mgvtsT; R0=10 omi; 

P
momxm

=200 mgvt; U
n
=110 kv. aqvea naCvenebi es-1 

sadguris datvirTva (mrudi 2) da danakargebi 
qselSi (mrudi 3).

nax.2. 1 – eleqtroenergiis generacia-gadacemis xar-
jebi sxvadasxva C

1
-is dros;

2 _ es-1 sadguris datvirTva es-0 sadguris datvirTvas-
Tan damokidebulebaSi;

3 – danakargebi qselSi.

am naxazidan Cans, rom es-0 sadguris opti-
maluri P datvirTva izdeba C1 tarifis zr-
dasTan erTad. kerZod, roca C1=20 lari/mgvtsT, 
maSin P=0, xolo roca C1=22 lari/mgvtsT, maSin 
P=60,5 da roca C1=24 lari/mgvtsT, maSin P=121 

mgvt-s. gamoTvlebma aCvena, rom roca C1=26,6 
lari/mgvtsT, maSin P=200 mgvt-s.

(nax.3)-ze warmodgenil samsadguriani 
eleqtrosistemaSi ganvixiloT eleqtroen-
ergiis gadacemis reJimis sxvadasxva scenari. 
eleqtrogada-cemis qseli agebulia U

n
=110 kv 

nominalur Zabvaze.

nax.3. naxazze naCveneb eleqtrosistemaSi 
eleqtroenergiis generacia-gadacemis danaxar
jebi

sadac: C0, C1 da C2 _ Sesabamisad, es-0, es-1 
da es-2 sadgurebis mier gamomuSavebuli 
eleqtroenergiis tarifebi;

P0, P1 da P2 _ am sadgurebis datvirTva;
P

gad 
_ eleqtroenergiis gadacemis tarifi;

P
momxm

=200 mgvt. _ momxmareblis datvirTva;
∆ P _ simZlavris danakargebi gadacemis 

qselSi
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mocemuli eleqtrogadacemis qselis kvanZeb-
is sakuTari da urTierT winaRobebi naCvenebia 
cxr.1-Si.

             cxr.1.
kvanZi # 1 2 3

1 10+R
1

10 10

2 10 10+R
2

10

3 10 10 10

sadgurebs Soris datvirTvis optimaluri 
ganawilebis gantolebaTa sistemas aqvs Semdegi 
zogadi saxe
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aq: i=1÷ n _ generaciis wyaroebis kvanZebis 
nomeri, 

j=n+1÷ n+m _ momxmarebelTa kvanZebis nomeri.



biznes-inJineringi #1-2. 2016  

338

Cvens SemTxvevaSi, sadgurebs Soris datvir
Tvis optimaluri ganawilebis gantolebaTa 
sistemas aqvs Semdegi saxe

 
  vcvaloT es-1 sadguris datvirTva P1=1÷ 180 
mgvt farglebSi da ganvsazRvroT eleqtro
energiis generacia-gadacemis danaxarjebi C

1
-is 

sxvadasxva mniSvnelobebisas.
scenari 1. C0=C1=C2=15 lari/mgvtsT, C

gad
=5 

lari/mgvtsT, R1=R2=10 omi. pirvel miaxloebaSi 
miviRoT, rom gadacemis qselSi simZlavris da-

nakargebi ∆ P=10 mgvt.
sadgurebs Soris datvirTvis optimaluri ga-

nawilebis gantolebaTa sistema miiRebs Semdeg 
saxes

20 P1+10 P2=0+2100
10 P1+20 P2=0+2100

P0+P1+P2=210,

aqedan P0= P1 =P2=70,0 mgvt

davazustoT simZlavris danakargebi qselSi

mgvt. 

amrigad, gvaqvs

20 P1+10 P2=0+2121,5
10 P1+20 P2=0+2121,5

P0+P1+P2=212,15

saidanac P0= P1 =P2=70,72 mgvt.
gamomdinare iqedan, rom datvirTvis kvan-

Zidan sadgurebis eleqtruli daSoreba erT-
nairia da aseve erTnairia am sadgurebis mier 
gamomuSave-buli eleqtruli energiis tarifebi, 
sadgurebis optimaluri datvir-Tvebi erTmane-
Tis tolia. 

am SemTxvevaSi eleqtroenergiis generacia-
gadacemis danaxarjebi 

N=15 ⋅ 70,72+15 ⋅ 70,72+15 ⋅ 70,72+5 ⋅ 212,15=4243 lari/sT 

da momxmarebelTan miwodebuli eleqtro
energiis tarifi 

C
momxm

=21,22 lari/mgvtsT.
es-1 sadguris datvirTvis P1=1÷ 140 mgvt 

farglebSi cvlilebisas gaangariSebis Sedegebi 
naCvenebia cxr.2-Si. 

scenari 2. C0=C2=15 lari/mgvtsT, C1=18 lari/
mgvtsT, C

gad
=5 lari/mgvtsT, R1=R2=10 omi. pi-

rvel miaxloebaSi CavTvaloT, rom gadacemis 

qselSi simZlavris danakargebi ∆ P=20 mgvt.
am SemTxvevaSi sadgurebs Soris datvirTvis 

optimaluri ganawilebis gantolebaTa sistema 
miiRebs Semdeg saxes

20 P1+10 P2=1292,5
10 P1+20 P2=2200

P0+P1+P2=220,
aqedan P0=P2=103,58 mgvt. P

1
=12,83 mgvt da 

Semdgomi iteraciuli gamoTv-lebiT miviReT ∆
P=17,58 mgvt, P0=P2=102,79 mgvt. P1=12,0 mgvt

am SemTxvevaSi eleqtroenergiis generacia-
gadacemis danaxarjebi  

              
N=15 ⋅ 102,79+18 ⋅ 12,0+15 ⋅ 102,79+5 ⋅ 217,58=4388,6 lari/sT

da momxmarebelTan miwodebuli eleqtroe
nergiis tarifi 

C
momxm

=21,94 lari/mgvtsT.

es-1 sadguris datvirTvis P
1
=1÷ 140 mgvt 

farglebSi cvlilebisas gaangariSebis Sedegebi 
naCvenebia cxr.2-Si. 

scenari 3. C0=C2=15 lari/mgvtsT, C1=20 lari/
mgvtsT, C

gad
=5 lari/mgvtsT, R1=R2=10 omi. pi-

rvel miaxloebaSi CavTvaloT, rom gadacemis 

qselSi simZlavris danakargebi ∆ P=20 mgvt.
am SemTxvevaSi sadgurebs Soris datvirTvis 

optimaluri ganawilebis gantolebaTa sistema 
miiRebs Semdeg saxes

20 P1+10 P2=687,5
10 P1+20 P2=2200

 P0+P1+P2=220,
aqedan P0=P2=110 mgvt. P1=0 mgvt da Semdgomi 

iteraciuli gamoTvlebiT miviReT, rom sad-
gurebis datvirTva ar Seicvala P0=P2=110 mgvt, 
P1=0 mgvt.

am SemTxvevaSi eleqtroenergiis generacia-
gadacemis danaxarjebi                

N=15 ⋅ 110+0+15 ⋅ 110+5 ⋅ 220=4400 lari/sT
da momxmarebelTan miwodebuli eleqtroe

nergiis tarifi 
C

momxm
=22,0 lari/mgvtsT.

es-1 sadguris datvirTvis P
1
=1÷ 140 mgvt 

farglebSi cvlilebisas gamoTvlebis Sedegebi 
mocemulia cxr.2-Si. 

samive scenaris N=f(P1) damokidebuleba 
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naCvenebia nax.4-ze. 

nax.4.

gaangariSebis Sedegebis analizi gviCven-
ebs, rom roca momxmareblis kvanZamde kvebis 
centrebis eleqtruli daSoreba erTnairia da 
erTerTi kvebis centris mier gamomuSavebuli 
eleqtroenergiis tarifi maRalia, maSin misi op-
timaluri datvirTva danarCeni kvebis centre-

bis datvirTvaze ufro dabalia.
davuSvaT, rom es-1 sadguri, romlis C1=18 

lari/mgvtsT, momxmareblis kvanZidan daSore-
bulia R

1
=8 omi eleqtruli sididiT, xolo dan-

arCeni sadgurebis eleqtruli daSorebs da maTi 
tarifebi davtovoT ucvlelead. am SemTxvevaSi 
eleqtrogadacemis qselis kvanZebis sakuTari 
da urTierT winaRobebi mniSvnelobebi iqneba 
(cxr.3).

             cxr.3.

kvanZi # 1 2 3

1 18 10 10

2 10 20 10

3 10 10 10

pirvel miaxloebaSi miviRoT, rom gadacemis 

qselSi simZlavris danakargebi ∆ P=13 mgvt, ma-
Sin sadgurebs Soris datvirTvis optimaluri 
ganawilebis gantolebaTa sistemas ki eqneba Sem-
degi saxe

18 P1+10 P2=-907,5+2130
10 P1+20 P2=0+2130

cxr.2.
C
1
,lari/

mgvtsT
P
1
, mgvt 0 20 40 60 80 100 120 140

15

P
0
, mgvt 110 98,12 86,9 76,3 66,27 56,8 47,85 39,38

P
2
, mgvt 110 98,12 86,9 76,3 66,27 56,8 47,85 39,38

∆P, mgvt 20,0 16,25 13,80 12,53 11,24 13,6 15,68 18,76

N, lari/sT 4400 4325 4276 4252 4251 4272 4314 4375

C
momxm.

, 
lari/
mgvtsT

22,0 21,63 21,38 21,26 21,26 21,36 21,52 21,88

18

P
0
, mgvt 110 98,12 86,9 76,3 66,27 56,8 47,85 39,38

P
2
, mgvt 110 98,12 86,9 76,3 66,27 56,8 47,85 39,38

∆P, mgvt 20,0 16,25 13,80 12,53 11,24 13,6 15,68 18,76

N, lari/sT 4400 4389 4396 4432 4484 4572 4674 4795

C
momxm.

, 
lari/
mgvtsT

22,0 21,95 21,98 22,16 22,42 22,86 23,37 23,98

20

P
0
, mgvt 110 98,12 86,9 76,3 66,27 56,8 47,85 39,38

P
2
, mgvt 110 98,12 86,9 76,3 66,27 56,8 47,85 39,38

∆ P, 
mgvt

20,0 16,25 13,80 12,53 11,24 13,6 15,68 18,76

N, lari/sT 4400 4425 4476 4552 4644 4772 4914 5075

C
momxm.

, 
lari/
mgvtsT

22,0 22,13 22,38 22,76 23,22 23,86 24,57 25,38
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P0+P1+P2=213
gantolebaTa am sistemis amoxsniT vRebulobT 

P0=P2=100.4,  P1=12.117 mgvt. Semdgomi iteraciuli 

gamoTvlebiT miviReT: P0=P2=101.74, P1=13,75, ∆
P=17.23 mgvt, N=4386 lari/sT da C

momxm
=21.93 

lari/mgvtsT.
davuSvaT, rom es-1 sadguri, romlis C1=18 

lari/mgvtsT, momxmareblis kvanZidan daSore-
bulia R1=8 omi eleqtruli sididiT, xolo es-2 
sadguri, romlis C2=15 lari/mgvtsT, momxmareb-
lis kvanZidan daSorebulia R2=12 omi eleqtru-
li sididiT. 

am SemTxvevaSi eleqtrogadacemis qselis 
kvanZebis sakuTari da urTierT winaRobebi mniS-
vnelobebi Seicvleba (cxr.4).

             cxr.4.

kvanZi # 1 2 3

1 18 10 10

2 10 22 10

3 10 10 10

pirvel miaxloebaSi miviRoT, rom gadacemis 

qselSi simZlavris danakargebi ∆ P=13 mgvt. ma-
Sin sadgurebs Soris datvirTvis optimaluri 
ganawilebis gantolebaTa sistemas ki eqneba Sem-
degi saxe

18 P1+10 P2=-907,5+2130
10 P1+22 P2=0+2130

P0+P1+P2=213

gantolebaTa am sistemis amoxsniT vRebulobT 
P0=105.874,  P1=18.897 da P2=88.229 mgvt. Semdgomi 
iteraciuli gamoTvlebiT miviReT: P0=107.4, 
P1=20.81, P2=89.5, ∆ P=17.71 mgvt, N=4413 lari/sT 
da C

momxm
=22,06 lari/mgvtsT.

daskvna

amrigad, eleqtrosadgurebisa da momxmare
belTa nebismieri urTierT ganlagebisas da 
am sadgurebis mier gamomuSavebuli eleq
troenergiis sxvadasxva tarifebisas, Tu am 
sadgurebs Soris datvirTva optimaluradaa 
ganawilebuli, maSin eleqtrosistemaSi eleq
troenergiis generacia-gadacemis danaxar
jebi da momxmarebelTan miwodebuli eleqtro
energiis tarifi minimaluria. sadgurebs Soris 
datvirTvis sxva nebismieri araoptimaluri 
gadanawileba iwvevs aRniSnuli danaxarjebisa da 
samomxmareblo tarifis zrdas. 
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