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eqspertuli sistemebi energetikaSi 

roman samxaraZe, daviT Ciqovani 

saqarTvelos teqnikuri universiteti 

reziume 

 statiaSi energetikis amocanebisa da problemebis gadawyvetis mizniT gamoyenebuli 

eqspertuli sistemebisadmi miZRvnili literaturis mimoxilvisa da analizis safuZvelze 

naCvenebia, rom eqspertuli sistemebis gamoyenebis erT-erTi ZiriTadi sferoa 

energosistemebis operatiuli, avariuli da avariis Semdgomi reJimebis marTva. SedarebiT 

naklebi yuradReba eTmoba maT gamoyenebas energosistemebis normaluri sadReRamiso 

reJimebis efeqturi marTvisTvis. amitom, am mizniT eqspertuli sistemebis SemuSaveba da 

gamoyeneba warmoadgens sakmaod perspeqtiul mimarTulebas.  

sakvanZo sityvebi: eqspertuli sistema. energetika. reJimebis marTva. avariuli 

reJimebi. prognozi.  

1. Sesavali 

Cveulebriv, eqspertuli sistemebi gamoiyeneba energetikis im problemebis 

gadasawyvetad, romlebisTvisac ar arsebobs formaluri aRwera [1,2]. energetikaSi arsebuli 

problemebis gadasawyvetad aRar aris efeqturi arsebuli klasikuri meTodebis gamoyeneba 

[3,4]. amitom ukanaskneli 20-40 weli xasiaTdeba energetikuli problemebis gadasawyvetad 

eqspertuli sistemebis intensiuri gamoyenebiT.  

2. ZiriTadi nawili 

energosistemebSi arsebuli problemebis gadawyvetisaTvis eqspertuli sistemebis 

gamoyenebas Semdegi faqtorebi ganapirobeben: sivrculi gadanawilebadoba; gamoyenebuli 

mowyobilobebisa da hidro, Tbo da atomuri eleqtrosadgurebis didi mravalferovneba; 

avariul da avariis Semdeg periodebSi informaciis nakleboba da a.S. [5-7]. energosistemebis 

reJimebis marTvisas eqspertuli sistemebis gamoyeneba iZleva: avariuli reJimebis marTvis 

dros situaciis swori analizisa da Sesabamisad, swori gadawyvetilebebis miRebis 

saSualebas; avariis Semdgom periodSi normaluri reJimis aRdgenis mizniT kvalificiuri 

teqnologebis codnis gamoyenebis saSualebas; miRebuli gadawyvetilebebis axsnisa da 

ganmartebis saSualebas, rac Tavis mxriv, damwyeb da gamoucdel teqnologebs aZlevs 

codnisa da gamocdilebis miRebis saSualebas da a.S.  

rigi Sromebisa [8-13] mieZRvna energosistemebis marTvaSi eqspertuli sistemebis 

gamoyenebis aucileblobis dasabuTebas. Camoyalibebulia eqspertuli sistemebis mier 

Sesrulebuli funqciebi: energosistemebis reJimebis dagegmva da marTva, monacemebis 

Segroveba da maTi analizi, movlenebis prognozireba da a.S.  

didi raodenobiT eqspertuli sistema iqna SemuSavebuli da gamoyenebuli hidro, Tbo 

da atomuri eleqtrosadgurebis agregatebis dispetCerirebis marTvaSi [14]. aseTi 

eqspertuli sistemebis codnis baza Seicavs kvalificiuri dispetCerebis codnas, rac Zalze 

exmareba damwyeb da arakvalificiur dispetCerebs swori gadawyvetilebebis miRebis 

procesSi.  

eqspertuli sistemebi warmatebiT gamoiyeneba, agreTve, energetikul qselebSi 

nakadebis gadacemis marTvaSi [15, 16]. maTi gamoyenebis Sedegad SesaZlebeli xdeba 

informaciis swrafi damuSaveba, aracxadi informaciis gamoyeneba, personalis mxridan 
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daSvebuli Secdomebis minimizeba da kvalificiuri personalis codnis dagroveba da 

gamoyeneba.  

didi yuradReba eTmoba eqspertuli sistemebis SemuSavebisa da gamoyenebis sakiTxebs 

energosistemebSi avariebis Tavidan acilebis, avariuli reJimebisa da avariebis Semdgomi 

reJimebis marTvis saqmeSi. cnobili problemaa avariebis Semdeg energosistemebis normaluri 

reJimebis aRdgena [17, 18]. am problemis gadasawyvetad SemuSavebulia rigi eqspertuli 

sistemebi. isini asruleben mrCevlis funqciebs da exmarebian energosistemis personals 

avariis Semdeg normaluri reJimis aRdgenis procesSi.  

didi yuradReba eTmoba eqspertuli sistemebis SemuSavebas avariis Semdeg 

magistraluri qselebis normaluri funqcionirebis aRdgenisaTvis [12, 19]. am dros, 

ZiriTadi mizania eleqtrokvebis aRdgenis xangrZlivobis SeZlebisdagvarad minimizeba. 

eqspertuli sistemebis gamoyenebiT SesaZlebeli xdeba dasaSvebi mniSvnelobebidan sixSiris 

gadaxris, qselebSi simZlavreebis nakadebis disbalansebis, Zabvis doneebis gaTvaliswineba, 

gamafrTxilebeli da avariuli signalebis damuSaveba, mowyobilobebis muSaobis unaris 

dazusteba, qselis muSaobis normaluri reJimis aRdgenis kontroli da a.S. amitom, 

eqspertuli sistemebis gamoyeneba mniSvnelovnad zrdis energosistemis personalis 

SesaZleblobebs avariul situaciebSi da avariis Semdgom periodebSi.  

mniSvnelovani yuradReba eTmoba energosistemebSi avariebis profilaqtikisa da 

Tavidan acilebis mizniT eqspertuli sistemebis SemuSavebis sakiTxebs. energosistemis 

muSobis reJimebis zusti da operatiuli Sefaseba jer-jerobiT problemad rCeba. sirTules 

ganapirobebs Sefasebis meTodebis sizuste, rac xangrZliv gamoTvlebs iTxovs. amitom, am 

problemis gadasawyvetad warmatebiT gamoiyeneba eqspertuli sistemebi [20].  dasabuTebulia 

eqspertuli codnis gamoyenebis efeqturoba analizuri procedurebis gamoyenebasTan 

SedarebiT.  

Sromebis didi raodenoba mieZRvna avariuli reJimebis efeqturad marTvas 

eqspertuli sistemebis gamoyenebiT [16, 20, 21]. SemuSavebulia avariuli reJimebis marTvis 

algoriTmebi da Sesabamisi programuli uzrunvelyofa, romelic efuZneba aracxadi 

logikisa da aracxadi simravleebis Teorias. eqspertuli sistemebis gamoyenebiT 

SesaZlebeli gaxda avariuli reJimebis drouli analizi, maTi efeqturi marTva da a.S.  

eqspertuli sistemebis sakmarisad didi raodenoba gamoiyeneba energosistemebis 

reJimebis saimedo marTvisa da usafrTxo reJimebis uzrunvelyofisaTvis [22, 23]. 

energosistemebis funqcionirebis usafrTxoebis problema mwvaved dgas normaluri reJimebis 

operatiuli marTvis dros. aseve, mwvaved dgas energosistemebis saimedo muSaobis 

uzrunvelyofis problema. aq Sedis iseTi amocanebi, rogoricaa eleqtrogadacemis qselebis 

datvirTvis marTva, kvanZebSi Zabvis regulireba da sxva.  

energetikul sistemebSi eqspertuli sistemebis gamoyenebis erT-erTi prioritetuli 

mimarTulebaa normaluri reJimebis operatiuli marTva. mravali Sroma mieZRvna 

energosistemebis normaluri operatiuli reJimebis sadispetCero marTvaSi eqspertuli 

sistemebis gamoyenebas [16, 24-26]. SromebSi moyvanilia mravali argumenti da mecnierulad 

dasabuTebulia aRniSnuli mimarTulebiT eqspertuli sistemebis gamoyenebis aucilebloba. 

eqspertuli sistemebi asruleben dispetCeris mrCevlis funqciebs.  

eqspertuli sistemebi aqtiurad gamoiyeneba, agreTve, energomowyobilobebis 

diagnozirebisaTvis [27].  

Tanamedrove energetikuli obieqtebis efeqturad marTvisaTvis aucilebelia didi 

moculobis eqspertuli codna [28]. es codna optimalurad SeiZleba gamoyenebul iqnas 
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inteleqtualuri da eqspertuli sistemebis mier. aqedan, gamomdinare, didi yuradReba 

eTmoba eqspertuli sistemebis mier codnis bazis Sevsebisa da am codnis efeqturad 

gamoyenebis sakiTxebs [29, 30]. codnis warmosadgenad, ZiriTadad, gamoiyeneba produqciuli 

wesebi da freimebi. codnis SeZenis ZiriTad wyarod warmatebiT gamoiyeneba saubrebis oqmebis 

Sedgenis meTodi [27, 31]. am dros, gaiTvaliswineba amocanis pirobebi da gadawyvetilebebis 

miRebis procesi, fiqsirdeba teqnologis moqmedebebi oqmis saxiT. saubrebisa da moqmedebebis 

oqmebis damuSavebisa da analizis safuZvelze xdeba codnis bazis Sevseba.  

gamoyofilia eqspertuli sistemebis sami Taoba [29]: pirveli Taobis eqspertul 

sistemebSi gamoiyeneboda produqciuli wesebi, freimebi da „Savi yuTis“ meTodebi; meore 

Taobis eqspertul sistemebSi sruldeboda am mTodebis SeTavseba; mesame Taobis eqspertul 

sistemebSi gamoiyeneba prototipebis meTodi, problemebze orientirebuli codnis bazebi, 

hiperteqstebis meTodi da a.S.  

amJamad, eqspertuli sistemebi gamoiyeneba energetikis iseTi rTuli problemebis 

gadasawyvetad, roca tradiciuli meTodebis gamoyeneba naklebad efeqturia. [27, 32, 33] 

SromebSi naCvenebia eqspertuli sistemebis gamoyenebis upiratesobebi tradiciul meTodebTan 

SedarebiT. ganxilulia eqspertuli sistemebis gamoyenebis sferoebi energetikis amocanebisa 

da problemebis gadawyvetisaTvis. naCvenebia, rom eqspertuli sistemebis gamoyenebiT ufro 

optimalurad xdeba eqspertuli codnis gamoyeneba energetikis problemebis gadawyvetis 

mizniT. [34] naSromSi moyvanilia energetikaSi eqspertuli sistemebis gamoyenebis ZiriTadi 

mimarTulebebi: eleqtrosadgurebis muSaobis reJimebis marTva da prognozireba, gangaSis 

signalebis formireba, sadiagnozo sistemebis Seqmna, saeqspluatacio RonisZiebebis dagegmva 

da a.S.  

ar arsebobs energetikis problemebis gadawyvetaSi eqspertuli sistemebis 

gamoyenebisadmi saerTo midgoma [33], Tumca maTi gamoyeneba sakmaod efeqturia informaciis 

naklebobis da uzustobis pirobebSi, Ria modelebis gamoyenebis SemTxvevebSi, mravali 

variantis arsebobis SemTxvevaSi gadawyvetilebebis miRebis dros da a.S.  

energetikaSi eqspertuli sisitemebi gamoiyeneba Semdegi amocanebis gadasawyvetad: 

saproeqto samuSaoebi, momsaxure personalis swavleba, sawvrTnelebis Seqmna, gangaSis 

signalebis gamomuSaveba, simZlavreebis regulireba, zusti diagnozis dasma, muSaobis 

saimedo da usafrTxo reJimebis uzrunvelyofa, eleqtrosadgurebis muSaobis reJimebis 

prognozi da marTva, eleqtrogadacemis qselebSi nakadebis marTva da analizi, 

eleqtromomaragebis aRdgena avariis Semdeg, avariuli da avariis Semdgomi reJimebis marTva, 

normaluri sadReRamiso da operatiuli reJimebis marTva, energosistemebis mdgomareobebis 

analizi, saeqsploatacio amocanebis gadawyveta, dazianebis adgilebis aRmoCena, Zabvebis 

regulireba, qselebis ganviTarebis marTva da a.S.  

3. daskvniTi nawili 

amrigad, energetikis amocanebisa da problemebis gadawyvetis mizniT gamoyenebuli 

eqspertuli sistemebisadmi miZRvnili arsebuli literaturis mimoxilva da analizi 

gviCvenebs, rom eqspertuli sistemebis gamoyenebis ZiriTadi sferoa energosistemebis 

operatiuli, avariuli da avariis Semdgomi reJimebis efeqturi marTva. SedarebiT naklebi 

yuradReba eTmoba maT gamoyenebas energosistemebis normaluri sadReRamiso reJimebis 

efeqturi marTvisTvis.  
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EXPERT SYSTEMS IN ENERGETICS 

Samkharadze Roman, Chikovani David  
Georgian Technical University 

Summary  

 In the paper, on the basis of survey and analysis of literature devoted to the usage of expert 
systems in energetic, it is shown that the main field of application of expert systems is the control of 
operative, breakdown and after-breakdown modes of operation. Relatively less attention is paid to the 
issues of the in application for effective control in normal daily modes of operation. Therefore, working 
out and application of expert systems for this purpose is rather perspective direction. 
 

ЭКСПЕРТНЫЕ СИСТЕМЫ В ЭНЕРГЕТИКЕ 

Самхарадзе Р., Чиковани Д.   
Грузинский Технический университет  

Резюме  

 На основе обзора и анализа литературы, посвященной использованию экспертных систем 
для решения задач и проблем энергетики, показано, что одной из основных сфер применения 
экспертных систем является управление оперативными, аварийными и послеаварийными 
режимами. Относительно меньше внимания уделено вопросам их применения для эффективного 
управления нормальными суточными режимами энергосистем. Поэтому, разработка и 
применение экспертных систем для этой цели является весьма перспективным направлением. 


