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eleqtroenergetikuli sistemis winasaproeqto miznebis

optimaluri nakrebis da am miznebis miRwevis doneebis amorCeva

giorgi maWaraSvili

saqarTvelos teqnikuri universiteti

reziume

elqtroenergetikuli sistemis miznebis optimaluri nakrebisa da am miznebis miRwevis

doneebis amorCevis informaciuli teqnologia sistemis funqcionirebisas Sedgeba Semdegi

etapebisagan: sistemis mizanTa struqturireba; sistemis lokaluri miznebis ricxvis minimizacia;

mravalmiznobrivi alternativebis klasifikacia; klasSi dominanturi alternativebis gansazRvra;

klasSi optimaluri alternativebis gansazRvra. zemoT moyvanili mizandasmis teqnologia SeiZleba

gamoyenebuli iqnas farTo wris amocanaTa gadawyvetisaTvis. miRebuli Sedegi flobs utyuarobis

maRal xarisxs, vinaidan kiTxvebi, romlebic daesmeba eqsperts, aris martivi da amave dros

xorcieldeba mudmivi kontroli eqspertis winaaRmdegobrivi pasuxis mimarT.

sakvanZo sityvebi: elqtroenergetika. sistema. optimizacia. struqturireba. mizanTa ricxvis

minimizacia.

1. Sesavali

saqarTveloSi uaxloes momavalSi mkveTrad unda gaizardos eleqtroenergiis warmoeba,

romelic uzrunvelyofs qveynis energetikul damoukideblobas, rac principSi, raRac doniT

politikur damoukideblobasac niSnavs. eleqtroenergetikis dargis ganviTarebam safuZveli unda

Cauyaros sxva dargebis reabilitacias da aqedan gamomdinare mniSvnelovani wvlili unda Seitanos

mTliani Sida produqtis zrdaSi. saqarTvelo gansakuTrebiT mdidaria hidroresursebiT, amitom

gansakuTrebuli yuradReba unde gamaxvildes hidroenergetikaze. saqarTveloSi SesaZlebelia, ara

marto dakmayofildes Sida moTxovnebi eleqtroenergiaze, aramed gavides igi eqsportze, rac xels

Seuwyobs biujetSi Semosavlebis solidur zrdas. mxolod aucilebelia eleqrtoenergiis

warmoebis  procesi mimdinarebdes gaazrebulad, racionaluri politikis gatarebiT, romelic

miiRweva eleqtroenergetikaSi mecnierulad dasabuTebuli warmoebis marTvis maTematikuri

meTodebisa da modelebis gamoyenebiT. es aucilebloba ganpirobebulia marTvaSi axali amocanebis

dasmiTa da gadawyvetiT, agreTve TviT samarTavi obieqtis sirTuliT, rogorc informaciuli,

Zalian rTuli dinamiur-albaTuri sistemisa. eleqtroenergiis warmoebis moculobis

gansazRvrisaTvis pirvel rigSi aucilebelia dasmuli amocanis gadawyvetisaTvis miznebis dasaxva

da am miznebis miRwevis doneebis amorCeva.

2. ZiriTadi nawili

elqtroenergetikuli sistemis miznebis optimaluri nakrebisa da am miznebis miRwevis

doneebis amorCevis informaciuli teqnologia sistemis funqcionirebisas Sedgeba Semdegi

etapebisagan [1,4]:

1. sistemis mizanTa struqturireba. gamoiyofa mTavari (globaluri) mizani, romelic

gansazRvravs sistemis funqcionirebas. globaluri mizani, romelsac mieniWeba nulovani done,

iSleba pirveli donis miznebis mdgenelebad. daSlis azri mdgomareobs imaSi, rom gansazRvruli

donis miznis Sesruleba uzrunvelyofili unda iqnas qvemo donis yvela miznis SesrulebiT.

analogiurad iSleba pirveli donis miznebi da a.S. manamde, vidre ar miiReba dauSleli miznebi,

romlebsac davarqmevT lokalur miznebs. sistemis miznebis ierarqiuli struqtura warmodgeba xis

tipis grafiT, romlis fuZe Seesabameba globalur mizans, xolo foTlebi – lokalurs.

2. sistemis mizanTa “wonadobis dadgena”. davuSvaT pirvel etapze gansazRvruli

lokaluri miznebis ricxvi tolia N-is, xolo TiToeuli miznis miRwevis doneebis ricxvi k-si,
maSin SesaZlo gadawyvetilebaTa are, romlebsac mravalmiznobriv alterntivebs uwodeben, Seadgens

Nk. aseTi didi zomis areSi optimaluri alternativebis amorCeva TiTqmic SeuZlebelia. amitom

mizanmimarTulebis efeqturi SesrulebisaTvis pirvel rigSi axarisxeben lokaluri miznebs da

maTgan amoirCeven yvelaze mniSvnelovans, riTac mcirdeba N-s mniSvneloba, xolo meore rigSi

amcireben k miRwevis doneebis mniSvnelobas dasaSveb minimalur zRvramde (magaliTad, 3)k  .

miznebis daxarisxebisTvis TiToeuli maTgani fasdeba ricxviTi mniSvnelobebiT – miznis

woniT. wonis gansazRvris proceduras, romelic sruldeba gansazRvruli sferos eqspertebis

monawileobiT, vuwodoT mizanTa `wonadobis dadgena”. misi gansazRvris universaluri saSualeba,

romelsac ierarqiis analizis meTods uwodeben, Tanmimdevrulad gamoiyeneba mizanTa xis

orsafexurian fragmentebTan. sawyis fragmentSi, romlis fuZe-mwvervali Seesabameba globalur

mizans mocemuli woniT, eqsperti wyvil-wyvilad adarebs yvela daqvemdebarebul mizans (qveda
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iarusis mwvervalebi) specialuri Skalis saSualebiT, romelSic asaxulia mizanTa dalagebuli

wyvilebis SedarebiTi mniSvnelobebi xarisxobrivi da raodenobrivi gamosaxulebiT. Sedarebis

Sedegad dgeba wrfiv gantolebaTa sistema, romlis gadawyveta gvaZlevs daqvemdebarebuli miznebis

saZebn wonebs. SemdgomSi sawyis fragmentze daqvemdebarebuli yvela fragmenti miiCneva, rogorc

qvemoTmdgomare fragmentis fuZe-mwvervali da procedura meordeba sistemis lokaluri miznebis

wonebis gamoTvlamde.

3. sistemis lokaluri miznebis ricxvis minimizacia. sistemis ufro metad mniSvnelovani

lokaluri miznebis amorCeva xdeba lokaluri miznebis simravlidan naklebad mniSvnelovani

miznebis amogdebiT, romlebic ganisazRvrebian pirvel etapze, xolo `wonadoba dgindeba” meore

etapze. lokaluri miznebis ricxvis Semcirebisas erTdroulad unda Sesruldes ramdenime piroba:

 aucileblad unda gaviTvaliswinoT lokaluri miznebis urTierTgavlena;

 amosagdebi miznebis jamuri xarisxi ar unda aRematebodes dasaSveb zRvrul mniSvnelobas;

 amosagdebi lokaluri miznebis ricxvi unda iyos maqsimaluri.
4. mravalmiznobrivi alternativebis klasifikacia. bazuri lokaluri miznebi, romlebic rCeba

mesame etapze minimizaciis Semdeg, davaxasiaTebT miRwevadobis doniT. igi ganisazRvreba eqspertebis mier

da gamoisaxeba sityvieri formulirebiT (`dabali”, `saSualo”, `maRali”). donis sityvier (xarisxobriv)

mniSvnelobas Seesatyviseba raodenobrivi mniSvneloba, magaliTad ricxvebi – 1,2,3. mxedvelobaSi unda

viqonioT, rom miznis miRwevadobis xarisxi da miRwevadobis done sxvadasxva cnebebia. pirveli

warmoadgens funqcias, xolo meore – konstantas.

bazuri lokaluri miznebis miRwevadobis doneebis yvela SesaZlo wyobilis A simravle qmnis

mizanmimarTulebis ares, romlis wertilebsac uwodeben mravalmiznobriv alternativebs (SemdgomSi

ubralod alternativebs). A simravles eqspertebis azris safuZvelze vyobT aragadamkveT qve-

simravleebad – alternativis klasebad. isini ganisazRvreba resursebze moTxovnis SezRudvebiT, pirvel

rigSi finansuri da droiTi resursebiT. klasebs Soris virCevT misaRebs, resursebis mdgomareobis

gaTvaliswinebiT. mizandasaxvis aris klasifikacia (A simravlis dayofa klasebad) xorcieldeba

lariCevis meTodiT. es meTodi efuZneba dominirebis binarul Tanafardobas A simravleze: ia

alternativa dominirebs ja alternativaze ,( )i ja a A , Tu ia - is yvela komponenti ar aris mcire

ja -is Sesabamis komponentebze, xolo ia -is erTi komponenti mainc mkacrad metia, vidre ja -isa.

lariCevis meTodis arsi mdgomareobs SemdegSi:

 sistema aanalizebs A -simravles TiToeuli alternativisaTvis aformirebs qvesimravleebs,

romlebic calke dominirebs masze da calke qvesimravlebs, romelzedac TviTon dominirebs, am

qvesimravleebis analizis safuZvelze irCevs ia A alternativas eqspertisaTvis warsadgenad;

 eqsperti klasificirebas ukeTebs ia alternativas – akuTvnebs mas gansazRvrul klass. Tu es

`kargi” klasia (misaRebi resursebis mixedviT), maSin masSi ia -is garda Seitaneba yvela is

alternativa, romelzedac dominirebs ia . Tu klasi `cudia” (miuRebeli), maSin Seitaneba yvela

alternativa, romlebic dominireben ia -ze;

 klasificirebuli alternativebi gamoiricxeba A -simravlidan, ris Semdegac procedura

meordeba manam, vidre A ar gaxdeba carieli.

alternativebis klasifikacia xorcieldeba lariCevis algoriTmiT. TiToeuli ia A
alternativisTvis viTvliT

iD da '
iD koeficientebs, sadac

iD aris im alternativebis rivxvi,

romlebic dominireben
ia -ze, xolo '

iD - im alternativebis ricxvi, romlebzedac dominirebs ia .

- A-simravlidan virCevT im alternativebs, romlebisaTvisac i iD D '
=min.

- meore punqtSi miRebuli alternativebidan virCevT maT, romlebisTvisac '
i iD D -is mniSvneloba

aris maqsimaluri;
- Tu mesame punqtma dagvitova ramdenime alternativa, virCevT nebismier

pa alternativas;

-klasificirebas vukeTebT
pa alternativas (eqspertis daxmarebiT) da misi klasifikaciis Semdeg,

gamovricxavT
pa -s A simravlidan;
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- Tu
pa miekuTvna K1 klass, maSin A simravlidan gamovricxavT agreTve yvela im alternativebs,

romlebic dominireben
pa alternativaze; Tu

pa miekuTvna
2K klass, maSin A simravlidan

gamovricxavT yvela im alternativebs, romlebic dominireben
pa - ze.

5. klasSi dominanturi alternativebis gansazRvra. klasSi dominanturs warmoadgens

iseTi alternativebi, romelzedac ar dominirebs arc erTi sxva alternativa. dominanturi

alternativebis kompiuteruli programa asrulebs Semdeg Tanmimdevrul bijebs:

 aformirebs alternativis dalagebul wyvilebs;

 TiToeuli wyvilisaTvis adgens imyofeba Tu ara is dominirebis damokidebulebaSi;

 klasidan acilebs im alternativebs, romelzedac dominirebs sxva alternativebi;

6. klasSi optimaluri alternativebis gansazRvra. klasis TiToeuli aq, q=1,..b,
dominantur alternativisaTvis iangariSeba integrirebuli maCvenebeli:

sadac ( )iW e warmoadgens i-uri miznis wonas, romelic ganisazRvreba meore etapze, xolo

,( )i je - mikuTvnebis funqciis mniSvnelobaa, romelic moicema eqspertis mier, rogorc
,i je donis

i-uri lokaluri miznis miRwevis albaToba. dominanturi alternativa optimalurad iTvleba,

rodesac G maCvenebeli aris maqsimaluri.

zemoT moyvanili mizandasmis teqnologia SeiZleba gamoyenebuli iqnas farTo wris amocanaTa

gadasawyvetad. miRebuli Sedegi flobs utyuarobis maRal xarisxs, vinaidan kiTxvebi, romlebic

daesmeba eqsperts, aris martivi da amave dros xorcieldeba mudmivi kontroli eqspertis

winaaRmdegobrivi pasuxis mimarT.

3. daskvna

zemoT moyvanili sistemis miznebis optimaluri nakrebisa da am miznebis miRwevis doneebis

amorCevis xuTi etapis Sesrulebis Semdeg zustad iqneba Camoyalibebuli mizanTa struqtura,

romelic iqneba safuZveli Semdgomi muSaobisa, romelic mdgomareobs eleqtroenergiis warmoebis

marTvis srulyofaSi maTematikuri modelirebis gziT.
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ВЫБОР  ОПТИМАЛЬНОГО НАБОРА ПРЕДПРОЕКТНЫХ ЦЕЛЕЙ И УРОВНЕЙ ДОСТИЖЕНИЯ ЭТИХ
ЦЕЛЕЙ ДЛЯ ЭЛЕКТРОЭНЕРГЕТИЧЕСКИХ СИСТЕМ

Мачарашвили Г.
Грузинский Технический Университет

Резюме
Приведенная выше информационная технология  выбора оптимального набора целей и уровней достижения

этих целей для проектирования электроэнергетических систем состоит из следующих этапов: структурирование
целей; минимизация числа локальных целей; классификация многочисленных альтернатив; определение
доминантных альтернатив; определение оптимальных альтернатив в классе. Приведенная технология может быть
использована для решения широкого круга задач. Полученный результат имеет большую точность, т.к. вопросы,
поставленные эксперту, несложные, и в то же время осушествляется постоянный контроль за противоречивыми
ответами эксперта.

SELECTION OF LEVELS OF OPTIMAL SET OF PRE PROJECT GOALS OF
ENERGETIC SYSTEM AND THE ACHIEVEMENTS OF THESE GOALS

Macharashvili George
Georgian Technical University

Summary

The represented article considers Information technology for optimal decision-making, for designing
electro-energetic systems. This technology can be used to solve wide range of problems. The final results,
obtained with this technology, are very accurate, because the problems facing the expert are not complex and, at
the same time, there is constant control on the contradictory replies from the expert’s side.


