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1. ABTOMaTH3alisl TPOLECIB aHTUKPU3OBOTO AUCIIETIEPCHKOrO KEPYBAaHHS €HEPrOCUCTEMAMMU TipHUYO-

MEeTaJIyprilHOro KOMILJIEKCY Ha OCHOBI €BOJIIOLiHOI iHKopriopalii npodeciliHuX OHTOJIOTIN

2. Automation of emergency dispatch control processes for power systems of the mining and metallurgical
complex on the basis of evolutionary incorporation of professional ontologies

Pedepar:

1. MeTo10 po60TH € po3pobKa Mozesieil, METOiB, iHPpOopMaliliHOro Ta NPOrpaMHOro 3a6e3redeHHs iHTeIeKTyaJlbHUX
aBTOMAaTM30BaHMX CUCTEM KEPYBaHHS JJ1s1 aBapiiHOrO peryJyloBaHHS PeXXKUMiB eHEPrOCUCTEM TFipHUYO-
METaJIyprilHOro KOMILIEKCY. Jlucepralis NpUCBsYeHa aKTyaslbHill HAyKOBO-TEXHIYHil IpO6IeMi TeOPEeTUYHOI
PO3pOOKY i IPaKTUYHOTO BIIPOBAIKEHHS MOJIeJiel, MeTOZIB i 3ac06iB yHi(iKOBaHOTrO €BOJIIOLIITHOTO MTOAAHHS
npodeciiiHMX OHTOJIOTIH y cUCTeMax MiATPUMKYU IIPUMHSTTS PillleHb [1J1s YIIPaBJliHHS peXuMaMU
€JIEKTPOEHEPreTUYHUX CUCTEM TipHUYO-METAIyPrilHOTO KOMILIEKCY. Y POOOTi AOCIIIKEH] CTPYKTypU
€JIEKTPOEHEPreTUYHOr0 KOMIIEKCY YKPAiHM i OepaTMBHO-IUCIIETIEPCHKOTO KEPYBAHHS B CY4aCHUX CKJIAIHUAX

coljia/IbHO-€KOHOMIYHMX YMOBaxX. OOGrpyHTOBaHa HEOOXinHICTb HOKOpiHHOI MonepHisanii ACIIK B Hanpsimi



iHTesIeKTyani3anii gucner4epcbKoro Kkepysanss. C(OOpMOBAaHO €IMHUN €BOJIIOLIMHUI HiXif, 10 iHKOpIopalii Ta
06po6Ky ITpodeciiHUX OHTOJIOTIH 11711 TOOYJ0BY iHTEJIeKTYyaJIbHUX CUCTEM i aBTOMaTHU3allil yIIpaBJliHHS CKJIagHO
CTPYKTYpPOBaHMMMU 00’€KTaMU. 3alIPOIIOHOBAHO €AVHY MaTeEMaTUYHY MO/IEJb iHTerpalii Ta eBOJIOLiIiHOTO
yCIaAKyBaHHS NPOQPECIIHUX OHTOJIOTIH, 0 BKJII0YA€E TAKOX MOJI€JIb KOTHITUBHOI [isIJIbHOCTI €KCIIEPTHOI CUCTEMU B
3araJjipHy iepapxiio noganHs npodeciiiHux 3HaHb. POpMasi3oBaHO CUCTEMY €BOJIIOLIHOTO y3arajqbHEeHHS
TEOPETUKO-MHOXUHHOI MOJieJli 6a30BUX KOHLEIITIB, CUCTEMY OHTOJIOTIYHOI'O y3arajabHEHHS €BOJIOL 3HaHb i
METO[IiB ix 06poOKY, 110 Jae 3MOTy CTBOPIOBATY YHiBE€pPCaJbHi IFTOPUTMU [100Y10BY 3HAHD i JIOTYHOTO BUCHOBKY.
YIockoHaneHo (popMasibHMAM anapar NOJAHHS i BAKOPUCTAaHHS OHTOJIOT, iIHBapiaHTHUI MO BiTHOIIEHHIO 1O
KOHKPETHUX NpoQeciiHUX ranaysei, o Crpusie NoodyLoBi yHiBepCcaJbHUX CUCTEM MiATPUMKY IPUIHSITTS PillleHb.
Po3po6s1eHO mporpaMHuMil KOMILJIEKC CUCTEMU MiATPUMKHU pillleHb JJ18 aBTOMaTu3allii JucrneT4epCchbKoro
OIEPATUBHOTIO YIIPABJIiHHSI HOPMAJIbLHUMU i aBapilHUMU PEXXUMaMU €HEProcuCTeMU. 3alIPOIIOHOBAHO CXEMY
BrposampkeHHs CIIIP B cepenosuie aitoyoi ACIK eneprocucreM. [IpakTU4Ha LiHHICTb pO3PO6IEHUX
OHTOJIOTIYHUX MOJleJiell 3HaHb, METOIiB i 32C00iB iX BUKOPMCTAHHS IlepeBipeHi py BUpillleHHi 33724 yIIpaBJliHHS
peXKMMaMM €HEPrOCUCTEMU B HOPMaJIbHUX i aBapiiHuX ymoBax. EKOHOMIYHA e(peKTUBHICTb CUCTEMHU MiATPUMKHU
IPUIHATTS pillleHb B HOpPMAaTUBHUX i aBapillHUX YMOBAaxX €KCIIyaTallii 06'eKTiB KepyBaHHs OyJsa oliHeHa. [Tpu
YCYHEHHI KpU30BUX CUTYallill MPaKTUYHE MiABUIIEHHS HAAIMHOCTI AUCIIETYEPChKOrO NePCOHANy TPY BUKOPUCTaHHI
CIIIIP pgocsarno 37,2%.

2. The aim of the work is to develop models, methods, information and software for intelligent automated control
systems for emergency regulation of the modes of power systems of the mining and metallurgical complex. The
work investigates into structures of Ukraine’s power engineering complex and operational dispatch control in
current complicated socioeconomic conditions. The necessity to make dispatch control ‘smarter’ and thus upgrade
the automated dispatch control system is substantiated. A single evolutionary approach to incorporating and
processing professional ontologies to build smart systems and automatize control over complex-structured
objects is formed. The author suggests a unified mathematical model based on integration and evolutionary
inheritance of professional ontologies, which includes the cognitive activity model of the expert system
incorporated into a general hierarchy of professional knowledge representation. The evolutionary generalization
system of the set-theoretic model of basic concepts, ontological generalization of evolution of knowledge and
methods of its processing are formalized to build universal algorithms for building knowledge and a logical
inference. The formal apparatus for ontology representation and use, which is invariant for specific professional
areas, is improved to build universal decision-support systems. The software complex of the decision-support
system applied to automatizing operational dispatch control of standard and emergency modes of the power
system is developed. The scheme for implementing the decision support system in current automated control
systems of power engineering is proposed. The DSS cycle results in regulatory-instructional materials of dispatch
control obtained from professional ontologies of the knowledgebase as well as recommendations of control
corrective actions, their values and directions of change based on calculated sensitivity matrices. In addition, there
is a possibility to use the knowledgebase as a database with sampling of necessary data for analysis. Research
includes developing diagrams of knowledgebase interpretation and the inductive inference block that functionally
overlap, unlike the classical architecture of smart systems. Practical significance of the developed ontological
knowledge models, methods and means of their use is verified through solving problems of controlling the power
system modes both under standard and emergency conditions. Economic efficiency of the decision-support
system under standard and emergency conditions of control objects operation is assessed. During the elimination
of crisis situations, the practical increase in the reliability of dispatching personnel for using the DSS reached
37.2%.
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