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eleqtroenergetikul sistemaSi prevenciuli

remontebis optimaluri dagegmva

daviT jafariZe, stu-s sruli profesori
Tengiz maRraZe, stu-s doqtoranti

///////////////////////////////////

eleqtroenergetikuli sistemis muSaobis 
saimedoobis uzrunvelyofaSi gansakuTrebuli 
mniSvneloba eniWeba remontebis optimalurad 
dagegmvas. remontebis dagegmvaSi gaTvaliswine-
buli unda iyos optimalurobis saerTo prin-
cipebi, rac niSnavs  mowyobilobebis faqtiuri 
teqnikur-ekonomikuri mdgomareobis, dadgenili 
normativebis da arsebuli resursebis Sesabam-
isad prevenciuli remontebis Catarebas eleqt-
rosadgurebis da sistemaSi Semavali sxva mow-
yobilobebis gegmiur-gamafrTxilebli remonte-
bis arsebuli sistemis CarCoebSi. remontebis 
Catarebaze dakveTis momzadebas win unda us-
wrebdes saremonto samuSaoebis moculobis da 
xangrZlivobis Sefasebas. saremonto rezervis 
simZlavris mdgeneli unda daigegmos, energo-
sistemis muSaobis saimedoobisadmi wayenebuli 
moTxovnebis mixedviT, agregatebis da mowyobi-
lobebis remontis xangrZlivoba unda SeizRu-
dos saeqspluatacio da teqnologiuri xasiaTi-
dan gamomdinare.

msoflios sxvadasxva energokompaniebis mu-
Saobis da aRniSnuli mimarTulebiT Catarebuli 
kvlevebis [3,7,8,9,10,11,12] analiziT irkveva, 
rom eleqtroenergetikul sistemebSi remon-
tebis optimaluri dagegmvis uzrunvelsayofad 
mravali problemaa gadasaWreli. rogorc wesi, 
energetikul sistemebSi ar aris SemuSavebuli 
remontebis dagegmvis strategia. sistemuri xa-
siaTi ar aqvs micemuli avariuli gamorTvebis 
analizs, remontebis dagegmva xorcieldeba Zir-
iTadad teqnikuri miznebis mixedviT, saTanado 
ekonomikuri faqtorebis gaTvaliswinebis gareSe. 
remontebis prevenciuli dagegmva warmoebs op-
timizaciis tradiciuli principebiT, remontis 
optimalurobaze moqmedi faqtorebis Sefasebis 
gareSe. rac mTavaria problemis gadawyvetas ar 
aqvs micemuli kompleqsuri xasiaTi. aRniSnuli-
dan gamomdinare eleqtroenergetikul sistemaSi 
prevenciuli remontebis optimaluri dagegmva 
unda ganxorcieldes Rrma mecnieruli kvle-

vis Sedegebis mixedviT, risTvisac pirvel rig-
Si  eleqtroenergetikul sistemaSi Semavali 
eleqtruli sadgurebis, eleqtrogadacemis xa-
zebis eleqtromowyobilobebis da danadgarebis 
teqnikuri mdgomareoba unda Sefasdes kompleq-
surad. unda efuZvnebodes mTlianad sistemis 
saimedoobis maxasiaTeblebs da eleqtroener-
getikul sistemaSi prevenciuli remontebis 
Catarebis optimaluri xangrZlivobis gansaz-
Rvris meTodikas. rac mTavaria eleqtroener-
getikuli sistemis saimedo muSaobis uzrunve-
lyofaSi gamoikveTos remontebis prevenciuli 
dagegmvis roli da remontebis optimizaciis 
amocana unda gadaiWras masze moqmedi yvela 
SesaZlo faqtoris gaTvaliswinebiT.

dasmuli problemebis gadawyvetis mizniT Ca-
tarebuli kvlevis Sedegad eleqtroenergeti-
kul sistemaSi Semaval energoobieqtebze arseb-
uli mowyobiloba-danadgarebis teqnikuri mdgo-
mareobis kompleqsurad SefasebaSi gamoikveTa 
aramkafio logikis meTodis didi upiratesoba 
[1,5,6]. es meTodi saSualebas iZleva eleqtro-
danadgarebis teqnikur-ekonomikuri mdgomareo-
bis SefasebaSi gaTvaliswinebul iqnas faq-
torebis didi raodenoba. amocana mdgomareobs 
imaSi, rom eleqtroenergetikuli sistemis en-
ergoobieqtebze arsebuli eleqtrodanadgarebis 
teqnikur-ekonomikuri SefasebisaTvis SeirCes 
iseTi X

1
, X

2
,…Xn faqtorebi, romlebic uzrun-

velyofen i eleqtrodanadgaris Yd reitingis 
srulyofilad dadgenas. arsebuli gamocdileb-
is [3,7,8,9,10,11,12] da realuri mdgomareobis 
analizis safuZvelze SerCeuli iqna 12 faq-
tori:

X
1
 - eleqtrodanadgaris mimdinare teqnikuri 

mdgomareoba (vizualuri), qula;
X

2 
-
 
personalis usafrTxoebaze zemoqmedeba, 

qula;
X

3 
–
 
eleqtroenergetikuli sistemis saime-

doobaze zemoqmedeba, qula;
X

4 
- garemoze zemoqmedeba, qula;
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X
5 
-
 
eleqtrodanadgaris Rirebuleba, lari;

X
6 
-
 
eleqtrodanadgaris avariuli gamorTve-

bis sixSire, procenti/100;
X

7 
-
 
eleqtrodanadgaris remontis dro, saaTi;

X
8 
-
 
eleqtrodanadgaris remontisTvis saWiro 

saremonto personalis raodenoba, kaci;
X

9 
-
 
eleqtrodanadgaris eqspluataciaSi 

yofnis xangrZlivoba, weli;
X

10 
-
 
eleqtrodanadgaris teqnikuri mdgo-

mareobis gazomvis Sedegebi, qula;

X
1
,..,X

12
 faqtorebis da Yd reitingis SefasebaTa sistema

cxrili #1

# faqtori SefasebaTa sistema (minimaluri da maqsimaluri zRvrebi)

1 X
1

1 (cudi) 2 (saSualo) 3 (kargi)

2 X
2

1 (didi) 2 (saSualo) 3 (mcire)

3 X
3

1 (didi) 2 (saSualo) 3 (mcire)

4 X
4

1 (didi) 2 (saSualo) 3 (mcire)

5 X
5

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis Z1, Z2,…,Zn Rirebulebebs Soris  minimaluri 

da maqsimaluri mniSvneloba

6 X
6

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis G1, G2,…,Gn avariuli gamorTvebis sixSireebs 
Soris  minimaluri da maqsimaluri mniSvneloba 

7 X
7

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis T1, T2,…,Tn saremonto droebs Soris 
minimaluri da maqsimaluri mniSvneloba

8 X
8

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis remontisTvis saWiro P1, P2,…,Pn saremonto 

personalis raodenobebs Soris minimaluri da maqsimaluri mniSvneloba

9 X
9

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis E1, E2,…,En eqspluataciaSi yofnis 

xangrZlivobebs Soris minimaluri da maqsimaluri mniSvneloba

10 X
10

1 (cudi) 2 (saSualo) 3 (kargi)

11 X
11

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis bolos Catarebuli remontidan K1, K2,…,Kn 

xangrZlivobebs Soris minimaluri da maqsimaluri mniSvneloba

12 X
12

0 % (mcire) 50 % (saSualo) 100 % (didi)

13 Yd 1 (cudi) 2 (saSualo) 3 (kargi)

X
11 
-
 
xangrZlivoba (bolos Catarebuli re-

montidan), weli;
X

12 
-
 
eleqtrodanadgaris saSualo datvirT-

va, procenti;
Yd – eleqtrodanadgaris mimdinare reitingi, qula.
Yd – dabali qula (reitingi) aRniSnavs, 

eleqtrodanadgaris cud mimdinare teqnikur-
ekonomikur mdgomareobas.

X
1
,..,X

12
 faqtorebis SefasebaTa sistema moce-

mulia cxril #1-Si:

eqspertuli Sefasebis safuZvelze Sed-
genilia X

1
,..,X

12
  maxasiaTeblebis gavlenis 

matrica Yd reitingze. Sedegebi Setanilia 
cxril #2-Si.

X
1
,..,X

12
  maxasiaTeblebis gavlenis matrica Yd reitingze

cxrili #2

faqtori
X

1
X

2
X

3
X

4
X

5
X

6
X

7
X

8
X

9
X

10
X

11
X

12

zrda zrda zrda zrda zrda zrda zrda zrda zrda zrda zrda zrda

Yd

zrda zrda zrda zrda kleba kleba kleba kleba kleba zrda kleba kleba

dadebiTi
kavSiri

uaryofiTi
kavSiri

dadebiTi
kavSiri

uaryofiTi
kavSiri

Yd reitingis da X1,
 X

2
,…,X

12
 faqtorebis 

aramkafio simravleze dasayvanad gamoyenebulia 
samkuTxedis wevris funqcia da cxril #1-Si 

asaxuli maCveneblebi dayofilia 32 nawilad. 
erT-erTi maCvenebels aqvs nax.1 mocemuli zog-
adi saxe:
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nax #1. samkuTxedis wevris zogadi funqcia

X
1,
 X

2
,…,X

12 
faqtorebis

 
Yd reitingis 

Sefasebaze funqciur damokidebulebasYaqvs 
Semdegi saxe:   

   
Y Y1,Y2,…,Yi  = ψ1(X1, X2), (1)  Ys = 

ψ2(Y1,Y2,…,Yi) (2)

sadac,  ψ1 da ψ2 proceduraa, romelic Sei-

cavs  wesebis bazas da akavSirebs  X
1,
 X

2
,…, X

12 

da Yd maxasiaTeblebs erTmaneTTan.
X

1,
 X

2
,…, X

12 
faqtorebis Yd reitingze gav-

lenis matricis n raodenobis Camoyalibebuli 
wesebis mixedviT dgindeba yovel  X

1,
 X

2
,…, X

12 

maxasiaTeblis cvalebadobis gavlena Yd-s mniS-
vnelobaze. es procesi aRwerilia nax. #2-ze:

nax #2. Camoyalibebuli wesebis zogadi struqtura

sadac, termi – X1,
 X

2
,…, X

12 
da Yd maxasiaTebleb-

is i intervalia; Dos – i intervalis Sesabamisi 
wesis wonaa;

warmodgenili Semsvleli informaciis damu-
Savebisa (fazifikacia) da saboloo Sedegis 

(defazifikacia) misaRebad sxvadasxva datvir-
Tvis kvanZis gaTvaliswinebiT SemuSavda aramka-
fio modelirebis procesis mimdinareobis inte-
raqtiuli zogadi blok-sqema (nax. #  3).

nax #  3. el.danadgaris kompleqsuri teqnikur-ekonomikuri mdgomareobis Sefasebis zogadi modeli
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sadac, technical,…,datvirtva (pirveli bloki) 
– i faqtoria; RBi – i faqtoris Yd reitingze 
gavlenis wesebis maCvenebeli blokia; Yd – 
eleqtrodanadgaris mimdinare reitingia.

saboloo Sedegis miReba (defazifikacia) 
ganxorcielda maqsimumis centris meTodis 
gamoyenebiT (minimaqsis principi) [1,5,6], 
romelsac aqvs Semdegi zogadi saxe:

 (3)

sadac,  - i faqtoria;  - i faqtoris mniS-
vnelobis damajereblobis xarisxia (albaToba)

zemoaRniSnuli meTodologiiT energoobieq-
tze arsebuli yvela eleqtrodanadgarisaTvis 
ganxorcielda teqnikur-ekonomikuri mdgoma-
reobis Sefaseba da miRebulia Yd1,…, Ydn 
SefasebaTa simravle.

energoobieqtze arsebuli eleqtrodanadga-
rebis prevenciuli remontebisaTvis gamoyofili  
Bd SezRuduli biujetis pirobebSi Yd1,…, 
Ydn SefasebaTa simravleebis safuZvelze op-
timalurad SeirCeva eleqtrodanadgarebis is 
erToblioba, romelTac gaaCniaT dabali re-
itingi (cudi mimdinare teqnikur-ekonomikuri 
mdgomareoba). 

zemoaRniSnuli problema gamoisaxeba Semdegi 
kriteriumebis saxiT:

prevenciul remontSi gasayvani el.mowyo-1.	

bilobebis raodenobis maqsimumi;
prevenciul remontSi gasayvani dabali 2.	

reitingis mqone el.mowyobilobebis maqsimumi;
prevenciuli remontisTvis gamoyofili 3.	

Tanxis gamoyenebis maqsimumi.
matematikurad optimizaciis [2,4] funqcia, 

SezRudvebiT gamoisaxeba Semdegnairad:
L – max          (4)

SezRudvebi:
  D+R- Yd=L            (5)

D1+ D2+…+ Dn=D          (6)                                  
R1* D1 + R2* D2 + R3* D3 +…+ Rn* Dn = R   (7)

Yd1* D1 + Yd2* D2 + Yd3* D3 +…+ Ydn* Dn = Yd      (8)
R <= Bd                (9)

R= Bd D1,D2,D3,D4,…, Dn: 0, 1      (10)
 sadac, Yd – el.danadgarebis jamuri reit-

ingia; R (Bd) – prevenciuli remontebisaTvis 
gamoyofili jamuri biujetis Tanxaa; Di – 0 an 
1 (0 el.danadgari ar eqvemdebareba prevenciul 
remonts, 1 el.danadgari eqvemdebareba preven-
ciul remonts); D - prevenciul remontSi gasu-
li el.danadgarebis jamuri raodenobaa; Ydi – i 
el.danadgaris mimdinare reitingia.

Catarebuli kvlevebis Sedegebidan gamomdinare 
SemuSavebulia eleqtroenergetikuli sistemis 
energoobieqtze arsebuli el.danadgarebis/mow-
yobilobebis mimdinare teqnikur-ekonomikuri 
mdgomareobis Sefasebis algoriTmi, romelic 
asaxulia cxril 3-Si:

eleqtroenergetikuli sistemis energoobieqtze arsebuli el.danadgarebis/mowyobilobebis mimdinare 
teqnikur-ekonomikuri mdgomareobis Sefasebis algoriTmi

cxrili #3
dasawyisi

Sesafasebeli I
1
,I
2
,…,In el.danadgarebis siis formireba

I
1
,I
2
,…,In el.danadgarebis SefasebaTa sistemis formireba

(minimaluri da maqsimaluri zRvrebi)

eqspertuli Sefasebis safuZvelze X
1
,..,X

12
  maxasiaTeblebis Yd reitingze gavlenis matricis formireba

Yd reitingis da X1,
 X

2
,…, X

12
 faqtorebis aramkafio simravleze dayvana

X
1,
 X

2
,…, X

12 
faqtorebis Yd reitingze gavlenis matricis n raodenobis Camoyalibebuli wesebis 

formireba

el.danadgaris kompleqsuri teqnikuri mdgomareobis Sefasebis modelis formireba

Sesafasebeli I
1
,I
2
,…,In eleqtrodanadgarisaTvis teqnikuri mdgomareobis Sefaseba da Yd1,…, Ydn 

SefasebaTa simravlis formireba

prevenciuli remontebisaTvis gamoyofili  Bd SezRuduli biujetis pirobebSi Yd1,…, Ydn SefasebaTa 
simravleebis safuZvelze optimizaciis miznis funqciis (kriteriumebis) da Sesabamisi SezRudvebis 

formireba

SemuSavebuli (4) optimizaciis funqciis safuZvelze prevenciul remontSi gasayvani 
el.danadgarebis siis formireba

dasasruli
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zemoaRniSnuli meTodologiis praqtikuli 
aprobaciis mizniT ganxilulia erT-erTi qve-
sadguris minaerTis ujredi, romlis calxazovani 
sqema mocemulia nax. #4-ze.

eqspertuli Sefasebis safuZvelze nax #4-ze 
mocemuli calxazovani sqemis elemen-tebis 
monacemebi Setanilia cxril #4-Si.

cxril #3-Si mocemuli algoriTmis gamo-
yenebiT, cxril #4-is monacemebis safuZvelze 
miRebul Sedegebs aqvT cxril #5-Si mocemuli 
saxe: nax #4. qvesadguris erT-erTi minaerTis ujredis 

calxazovani sqema

nax #4-ze mocemuli calxazovani sqemis elementebis monacemebia 
cxrili #4.

el
em
en
t
i

dasaxeleba X
1
X

2
X

3
X

4
X

5
X

6
X

7
X

8
X

9
X

10
X

11
X

12

el
.d
an
ad
ga
r
is

pr
ev
en
c
iu
l
i 
em
o
nt

is
 

xa
r
j
i,
l
ar
i

pr
ev
en
c
iu
l
i 

r
em
o
nt

eb
is
T
vi
s 

ga
mo
yo
f
il

i 
bi
u
j
et

is
 

ma
qs
im
al

u
r
i 
T
an
xa
,

l
ar
i

Q0 salte 3 3 1 3 2000 0.05 10 3 20 - 19 90 1000

10000

Q2 gamTiSveli 2 2 1 3 3000 0.04 15 4 10 - 10 90 2000

Q3
Semomavali 
salte

3 3 1 3 2000 0.025 10 3 20 - 19 90 1000

Q4 amomrTveli 1 1 1 2 5000 0.03 25 5 10 - 12 90 4000

Q8 denis tr-ri 1 1 1 2 2500 0.02 20 3 15 3 13 90 1500

Q9 gamTiSveli 2 2 1 3 3000 0.01 15 4 12 - 14 90 3000

el.danadgarebis teqnikur-ekonomikuri 
maCvenblebi (reitingi)

cxrili #5.

elementi dasaxeleba reitingi

Q0 salte 2.0

Q2 gamTiSveli 1.9667

Q3 Semomavali salte 1.9791

Q4 amomrTveli 2.1389

Q8 denis tr-ri 2.1666

Q9 gamTiSveli 2.1963

prevenciuli remontebisaTvis gamoyo-
fili biujetis Tanxis maqsimaluri 10000 
laris pirobebSi optimizaciis funqcia 
miiRebs Semdeg saxes:

L – max        (11)
SezRudvebi:

  D+R- Yd  - L = 0            (12)
1000* D1 + 2000* D2 +1000* D3 +4000* D4 +1500* 

*D5+3000* D6 = R       (13)
2* D1 + 1.9667* D2 + 1.9791* D3 + 2.1389* D4 + 

+2.1666* D5 +2.1963* D6 = Yd          (14)
           R<=10000                 (15)
D1,D2,D3,D4,…, Dn: 0, 1        (16)

eleqtroenergetikul sistemaSi t drois mo-
nakveTSi magenenirebeli wyaroebis remontebis 
optimaluri dagegmvis gadasawyvetad SemuSa-
vebuli meTodologia atarebs kompleqsur 
xasiaTs, masSi gaTvaliswinebulia optimizaciis 
Semdegi kriteriumebi:
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prevenciuli remontisTvis SerCeuli 
el.danadgarebi 

cxrili #6.

elementi dasaxeleba
prevenciuli 
remontis 
Catareba

Q0 salte ara

Q2 gamTiSveli ki

Q3 Semomavali salte ki

Q4 amomrTveli ki

Q8 denis tr-ri ara

Q9 gamTiSveli ki

operatiuli rezervis maqsimumi (mgvt-Si) 1.	
max;¾®¾R  

hidroeleqtrosadgurebis mier wylis 2.	
gamoyenebis maqsimumi (kubur metrSi)

max;¾®¾H
remontSi gasayvani generatorebis avariuli 3.	
gamorTvebis albaTobis (koeficientis) 
maqsimumi .max¾®¾O

zemoaRniSnuli 3 kriteriumis mixedviT SemuSavda 
generatorebis prevenciuli remontebis opti-
maluri dagegmvis wliuri (kvireebis mixedviT) 
grafikis wrfivi optimizaciis funqcia da 
algoriTmi, romelsac aqvs Semdegi saxe: 

max¾®¾X               (17)
SezRudvebi

X=R-H+O          (18)

max

max

max

max
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sadac, iAij -  kviraa, j generatoris remontSi 
gayvanis mdgomareobaa. 

0 - agregati ar aris remontSi, 1 agregati 
remontSia;

Ri – i kviris aqtiuri simZlavris rezervis 
sidide, mgvt-Si;

Mi – eleqtroenergetikuli sistemisTvis i 
kviris aqtiuri simZlavris rezervis saWiro 
raodenobaa;

Gidadgm – i generatoris dadgmuli simZlavrea, 
mgvt-Si;

Di – i kviris eleqtroenergetikuli sistemis 
pikuri datvirTvaa, mgvt-Si;

Piremont – i kviris remontSi gasuli 
generatorebis jamuri simZlavrea, mgvt-Si;

hij – i kviras j generatoris wylis Camonadenia, 
kubur metrSi;

Hi – i kviras remontSi gasuli hesebis 
mkvebavi mdinareebis jamuri wylis Camonadenia, 
kubur metrSi;

oij – i kviras j generatoris gamorTvis 
albaTobaa;

Oi – i kviras remontSi gayvanili 
generatorebis avariuli gamorTvebis jamuri 
albaTobebia (koeficientebia);

Gd – eleqtroenergetikuli sistemis 
dadgmuli simZlavrea, mgvt-Si;

Catarebuli kvlevebis Sedegebidan gamom-
dinare SemuSavebulia eleqtroenergetikuli 
sistemaSi prevenciul remontSi gasayvani gen-
eratorebis optimaluri wliuri (kvireebis 
mixedviT) grafikis formirebis algoriTmi, 
romelic asaxulia cxril 7-Si:
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eleqtroenergetikuli sistemaSi prevenciul remontSi gasayvani generatorebis optimaluri wliuri 
(kvireebis mixedviT) grafikis formirebis algoriTmi

cxrili #7.

dasawyisi

remontSi gasayvani J1,J2,…,Jn generatorebis siis formireba

J1,J2,…,Jn generatorebis da eleqtroenergetikuli sistemis monacemebis: 
Gidadgm, oij, Gd, hij, Di formireba

optimizaciis miznis funqciis (kriteriumebis) da Sesabamisi SezRudvebis formireba

optimizaciis funqciis safuZvelze J1,J2,…,Jn generatorebis prevenciuli remontebis 
optimaluri dagegmvis wliuri (kvireebis mixedviT) grafikis formireba

zemoaRniSnuli grafikis safuZvelze eleqtroenergetikuli sistemis aqtiuri simZlavris 
yovelkvireuli operatiuli rezervis formireba

dasasruli

cxril #7-Si warmodgenili algoriTmis 
da SemuSavebuli meTodologiis praqtikaSi 
gamoyenebis mizniT, prevenciuli remontebis 
optimaluri dagegmva ganxorcielebulia erT-
erTi eleqtroenergetikuli sistemis magaliT-
ze, romelic aerTianebs 32 magenenirebel wyaros 
(generators). ganxiluli eleqtroenergeti-

kuli sistemis pirobebia: prevenciul remontSi 
unda gavides yvela generatori TiToeuli 1 
kviris xangrZlivobiT. aqtiuri simZlavris 
yovelkvireuli rezervis unda iyos nolze meti. 
angariSisaTvis sawyisi monacemebi mocemulia 
cxril #8, #9 da grafik #1-ze.

eleqtroenergetikuli sistemis generatorebis teqnikuri monacemebi 
cxrili #8.

generatori
1

(hidro)
2

(hidro)
3

(hidro)
4

(hidro)
5

(hidro)
6

(hidro)
7

(hidro)
8

(hidro)

dadgmuli simZlavre, 
mgvt

12 12 12 12 12 20 20 20

avariuli gamorTvis
albaToba

0,01 0,02 0,03 0,01 0,02 0,04 0,05 0,03

generatori
9

(hidro)
10

(hidro)
11

(hidro)
12

(hidro)
13

(hidro)
14

(hidro)
15

(hidro)
16

(hidro)

dadgmuli 
simZlavre,mgvt

20 76 76 76 76 100 100 100

avariuli gamorTvis
albaToba

0,02 0,02 0,01 0,02 0,01 0,01 0,03 0,02

generatori
17

(hidro)
18

(hidro)
19

(hidro)
20

(hidro)
21

(hidro)
22

(hidro)
23

(hidro)
24

(hidro)

dadgmuli 
simZlavre,mgvt

100 100 100 155 155 155 155 197

avariuli gamorTvis
albaToba

0,03 0,04 0,01 0,01 0,02 0,03 0,01 0,01

generatori
25

(hidro)
26

(hidro)
27

(hidro)
28

(hidro)
29

(hidro)
30 

(hidro)
31

(Tbo)
32

(Tbo)

dadgmuli 
simZlavre,mgvt

197 197 197 197 197 350 400 400

avariuli gamorTvis
albaToba

0,01 0,02 0,01 0,02 0,03 0,03 0,05 0,05
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eleqtroenergetikuli sistemis pikuri datvirTvis maCveneblebi kvireebis mixedviT, mgvt
cxrili #9.

kvira 1 2 3 4 5 6 7 8 9 10

datvirTva 2456,7 2565 2502,3 2376,9 2508 2396,85 2371,2 2297,1 2109 2100,45

kvira 11 12 13 14 15 16 17 18 19 20

datvirTva 2037,75 2071,95 2006,4 2137,5 2054,85 2280 2148,9 2385,45 2479,5 2508

kvira 21 22 23 24 25 26 27 28 29 30

datvirTva 2439,6 2311,35 2565 2527,95 2553,6 2453,85 2151,75 2325,6 2282,85 2508

kvira 31 32 33 34 35 36 37 38 39 40

datvirTva 2057,7 2211,6 2280 2077,65 2069,1 2009,25 2223 1980,75 2063,4 2063,4

kvira 41 42 43 44 45 46 47 48 49 50

datvirTva 2117,55 2120,4 2280 2510,85 2522,25 2590,65 2679 2536,5 2684,7 2764,5

kvira 51 52 - - - - - - - -

datvirTva 2850 2721,75 - - - - - - - -

grafiki #1. hidroeleqtrosadgurebis saSualo wyalmomarageba (mkvebavi mdinareebis wylis 
Camonadeni) kvireebis mixedviT, kuburi metri

(12), (13), (14) optimizacis funqciasa da 
gantolebaTa sistemaSi sawyisi monacemebis 
Casmis da Sesabamisad misi amoxsniT miviRebT 

eleqtroenergetikul sistemaSi momuSave gene-
ratorebis remontebis optimalur grafiks, 
romlis Sedegebic Setanilia cxril #10-Si.

generatorebis remontebis optimaluri grafiki kvirebis mixedviT 
cxrili #10.

generatori 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

kvira 21 43 24 33 44 36 28 6 52 15 19 27 21 36 1 10

generatori 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

kvira 45 14 28 3 24 34 47 38 5 17 16 26 24 28 1 1
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Catarebuli kvlevebis Sedegad, SemuSavebulia:
eleqtroenergetikul sistemaSi Semaval 1.	

energoobieqtebze arsebuli mowyobiloba-danad-
garebis teqnikur-ekonomikuri mdgomareobis kom-
pleqsuri Sefasebis matematikuri modeli da 
mis safuZvelze Camoyalibebulia am problemis 
gadawyvetis meTodologia da algoriTmi.

prevenciuli remontebisTvis gamoyofili 2.	
SezRuduli biujetis pirobebSi remontSi gasay-
vani eleqtodanadgarebis optimaluri SerCevis 
optimizaciis funqcia da algoriTmi. 

magenenirebeli wyaroebis prevenciuli 3.	
remontebis wliuri (kvireebis mixedviT) grafi-
kis optimaluri dagegmvis optimizaciis funqcia 
da algoriTmi. 

eleqtroenergetikul sistemaSi prevenciuli 
remontebis zemoT Camoyalibebuli meTodolo-
gia atarebs universalur xasiaTs, misi gamo-
yeneba SesaZlebelia nebismieri energokompani-
isTvis. aRniSnuli meTodikis praqtikaSi daner-
gva mniSvnelovanwilad ganapirobebs eleqtro-
sistemis saimedo funqcionirebas, momxarebelTa 
eleqtroenergiiT uwyvet eleqtromomaragebas 
da gaaumjobesebs organizaciis ekonomikur 
maCveneblebs.
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OPTIMAL PLANNING OF PREVENTIVE 
MAINTENANCE IN POWER SYSTEM

Summary

Based on world experience study the necessity of 
optimal planning of preventive maintenance in power 
system  is proved. By using of fuzzy logic method 
it’s developed mathematical model of comprehensive 
assessment of the technical-economical condition of 
electrical equipment and based on that it’s formed 
methodology and algorithm of solving this problem. 
Optimization function  and algorithm of electrical 
equipment selection for preventive maintenance in 
the conditions of limited budget allocated are made. 
Optimization function and algorithm are made for 
optimal maintenance scheduling of generators in 
power system. For the practical testing of above 
created new method for example it’s examined power 
system and results are got.


