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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHS aBTOMaTU30BaHHOI CUCTEMU KE€PYBaHHSI ri6pUIHUM €HepreTHYHUM KOMIJIEKCOM i3 3aCTOCYBaHHSIM

3ac006iB ITYYHOTO iHTEJIEKTY 171 3a0€3MeYEHHS €HEPreTUYHOI 6e3MeKku YKpaiHu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of automatic control system of a hybrid energy sector with application of artificial intelligence to
ensure energy security of Ukraine

Pedepar yKpaiHCBKOIO:

PE®EPAT 3sit npo HJIP: 252 c., 7 4, 8 Tab6., 48 puc., nox., 82 mxepena [IpeagMeT mOCTiIKeHHS: TPOTrPaMHO-
iHTErpoBaHi KOMIIOHEHTH CUCTEM KEPYBaHHS €HEPreTUYHMMU KOMIJIEKCAMHU 13 3aCTOCYBaHHSIM 3aC00iB IITYYHOTO
iHTeJIeKTy Ha OCHOBi HEIDOHHUX MEPEX Ta TeHEeTUYHUX aJITOPUTMIB, IO B3a€MOIIIOTh Ha 6a3i inTepdeiiciB Ta
KOHTpoJiepiB OO’€KT LOCIiIKEHHS: aBTOMaTU30BaHi CUCTEMU KePyBaHHS BUPOOHULITBOM Ta PO3IIOLiIOM
€JIEKTPOEHEPTii B aBTOHOMHUX T6pUIHUX €HepreTUYHUX KOMIIEKCax i3 3aCTOCYBaHHSIM 3aCO0iB LITYYHOTO
iHTesekry. MeTa: po3po6sieHHS iH(POpMaLifHO iHTETPOBAaHMX KOMIIOHEHTIB aBTOHOMHOI CUCTEMU KEPYBaHHS
riopuIHOro aBTOHOMHOTO €HEPTeTUYHOTO KOMILIIEKCY /1J1s MiIBUIIEHHS €eHeproe(peKTUBHOCTI, Ta 3MEHIIEHHS
BUTpAT Ha BUPOOHUIITBO IIJISIXOM 3aCTOCYBaHHSI 3aCO0iB ITYYHOTO iHTEJIEKTY B CUCTEMi KepyBaHHS. 3aBIaHHSI: -
dopMmyBaHHS TEOPETUYHUX 3aCaJl HAYKOBO-TEXHIYHOI PO3POOKU 3 ypaxyBaHHSIM OCOOJIMBOCTEN 06'€KTa Ta IpeJMeTa
IOCJIiIPKEHHS, BKJII0YAl0YM: KOMIJIEKCHUI aHAJIi3 OCHOBHUX aHAJIOTIB, pO3pO0Ka apXiTEKTYPU CUCTEMU KePyBaHHS
riGpuaHOI0 €HePreTUYHOI0 CUCTEMOI0, CTBOPEHHS iMiTalliliHOi MOJeJiell eHePTeTUYHOI CUCTEMU Ha OCHOBI
KOJIbOpOBUX Mepex [leTpi, po3pobka apxiTeKTypy HEPOHHUX MEPEeX 11JIs1 KepyBaHHS KOMIIOHEHTaMU
€HepreTMYHoi cuctemy; - EkcriepruMeHTasbHe MiATBepIKEeHHS C(OPMYJIbOBAHUX TiMIOTE3, IO BKIIKOYAE: PO3POOKY
HOBUX TE€XHOJIOTIN /111 CUCTEM KEPYBaHHS riOpUIHMMU €HEPreTUYHUMU CUCTEMAMU Ha OCHOBI METOZiB IITY4YHOTO
iHTeseKTy. - Arpobalisi po3pobjieHUX OTPUMAaHUX iHHOBALiTHMX TE€XHOJIOTH, 1IJ0 BKJIIOYA€E: METOINVKY Il
PO3p06JIEHUX TEXHOJIOTIH, SKi BUKOPUCTOBYIOTbCSI B CUCTEMAX KePyBaHHS, TOCIIiIKEHHSI BJIaCTUBOCTEN
PO3PO6JIEHUX TEXHOJIOTII, EKOHOMIYHE OOI'PYHTYBAaHHS JOLIBHOCTI BIPOBAIKEHHS pO3POOIEHUX TEXHOJIOTIH,

BHUKOPHCTaHHS pe3yJIbTaTiB pO3POOKHU [IJIs1 3aCTOCYBaHHS B HABYAJIbHOMY IIPOLIECi.

Pedepar aHr1ilicbKOIO:

ABSTRACT Report on the GDR: 252 p., 7 hours, 8 tables, 48 oofigures, add., 82 sources Subject of research: software-
integrated components of energy complex control systems using artificial intelligence tools based on neural
networks and genetic algorithms interacting on the basis of interfaces and controllers The object of the research:
automated systems for controlling the production and distribution of electricity in autonomous hybrid energy
complexes using artificial intelligence. Purpose: development of informationally integrated components of the
autonomous control system of the hybrid autonomous energy complex to increase energy efficiency and reduce
production costs through the use of artificial intelligence in the control system. Task: - Formation of the
theoretical foundations of scientific and technical development taking into account the features of the object and
the subject of research, including: complex analysis of the main analogues, development of the architecture of the
control system of the hybrid energy system, creation of simulation models of the energy system based on colored
Petri nets, development of the architecture of neural networks for control components of the energy system; -
Experimental confirmation of formulated hypotheses, including: development of new technologies for control
systems of hybrid energy systems based on artificial intelligence methods. - Approbation of the developed and
obtained innovative technologies, which includes: methods for the developed technologies used in control
systems, research of the properties of the developed technologies, economic justification of the feasibility of
implementing the developed technologies, use of the development results for application in the educational
process.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Po3p06ieHHS aBTOMATU30BaHOI CCTEMU KEPYBAHHS TiGPUAHNM €HEPTETUIHIM

KOMIIJIEKCOM 13 3aCTOCYBaHHSIM 3aCO0iB IITYYHOTO iHTEJIEKTY IJ1s1 320€3I1€UYE€HHs] €HEPreTUYHOI 6e31eKn YKpaiHu

Haszsa HTII anrJificbKo0: Development of an automated control system for a hybrid energy complex using

artificial intelligence to ensure the energy security of Ukraine
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTrpumaHi pe3yabTaTH: Texunoyorii, [Iporpamui npogykru
l'asy3p 3aCTOCYBaHHS: EnepreTika

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6eno: imiTauiitti quHamivHi MO/IE i KOMITOHEHTIB aBTOHOMHOI €HEPreTUYHOI CUCTEMU
(poTroBOMBTAIYHNMX €JIEMEHTIB, BiTpOreHepaTopa); apXiTeKTypa CUCTEMU KEPYBAaHHS aBTOHOMHOI €HEPreTUYHO]
CHCTEMU; apXITEKTYpU HEMPOHHOI MEPEXKI MIPSMOT0 PO3IIOBCIOAKEHHS Ta apXiTEKTypa HEMPOHHOI Mepexi LSTM
17151 KePYBaHHS TOYKOX MAaKCHMMAaJILHOI IIOTYKHOCTI apXiTEKTypa CUCTEMU KEPYBaHHSI KOMIIOHEHTAMHU €HEPreTUYHOI
cructemu (GOTOBOJIbTAIYHUMMU MIAHEJSIMU Ta BITpOreHepaTopaMu), IporpamHe 3a6e3Med4eHHs 111 CUCTEMU
KEPYBaHH$ €JIeMEHTaMU €HePreTUYHoi cuctemu. Po3po6sieHi Ta MpOTeCTOBaHi KOHTPOJIEPU [JIs1 iepapXiyHOi
CHUCTEMU KE€PYBaHHS Ti6PUIHOI0 €eHEPreTUYHOI0 CUCTEMOIO (KOHTPOJIEP 3a TexHosorielo MPP, koHTposep Ha
HeyiTKii1 JI0TiKi, KOHTpOJIep 3apsay); ~pO3p0O06JIEHO Ta IPOTECTOBAHO IIPOrpaMHe 3a0e3NeueHHs! /11 €eHEPreTUYHO]
CHACTEMU: JJIs1 KEPYBaHHSI €JIEMEHTaMU €HEPreTUYHOI CUCTEMHU Ha 6a3i HEPOHHUX MEPEX MPSIMOTO
posnosciogkeHHa ta LSTM; fis iepapxiqyHol cucTeMy KepyBaHHA [J1s1 KOHTposepiB MPP, HewiTKix KOHTpoJIepiB,
KOHTPOJIEPIB 3apsay; 151 HEUiTKOI €KCIIEPTHOI CUCTEMHU KEPYBAHHSAM KOHTPOJIEPOM,; [1714 PO3NOAIIEHHS
€HepreTUYHUX PECYPCIB B ri6pUAHiil eHepreTUYHill cucTeMi Ha OCHOBI 6araTOKpUTepiaIbHUX T€HETUUHUX

aJITOPUTMIB.
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
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IlepcneKTHBHI PHHKHU:
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IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCSI iIHBECTOPY MicJIsi 3aBepIIEHHs POOOTH: CrisnbHi npasa Ha HTTI
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:
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