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Pedepar:

1. Y puceprauiiiHiii po60Ti BUpilyeThCs 3afadi 3 pO3poOKY HOBUX Ta YAOCKOHAJIEHHS iCHYIOUMX MaT€MAaTUYHUX
MogeJsiell i MeTOiB AiarHOCTYBaHHS TEXHIYHOTO CTaHy KOMYTaliiIHOro 00J1afHaHHS €HEPrOCUCTEM, MOIEJIIOBaHHS
nipgcucrem enekrpoenepretuyHux cucrem (EEC) 0151 oLiHKY pesKMMHOI HaliMHOCTI IPYU KaCKaJHOMY XapakTepi

BiIMOB B YMOBaX HEBU3HAUEHOCTi BUXiTHOI iHpopMaliii. Y nepimomMy po3aiii mpoaHanizoBaHO YMOBU



(PYHKLIOHYBaHHS, OCOOJIMBOCTI i CTpaTeriyHi Lijli cy4acHOro erany pe(opMyBaHHS BiTUM3HSIHOL
€JIEKTPOEHEePreTHUKY, PO3IJISHYTi IPOGJIEMU i [TepCIeKTUBY PO3BUTKY €JIeKTPOMEPEXEBOT0 KOMILJIEKCY YKpaiHu.
BusHaueHo, 0 Hapasi iCHye CTillka TeHAEHLid 10 MiABUIIEHHS aBapiiHOCTI Ta BaXKKOCTI HACJIiIKIB aBapii,
CIIPMYMHEHVX B IIepIly YEPTy BiIMOBaMM CUJIOBOTO i KOMyTaliHOro 06/1aiHaHHs1. BcTaHoBIeHO, 10 Ha BiIMOBU
BYCOKOBOJIbTHUX BUMUKAYiB [IpUIAJla€ 3Ha4Ha 4acCTKa iHinionunx noxgii. Ha ocHOBI aHammi3y iCHyI04MX METOIB i
Mogesielt OLiHKM TEeXHIYHOr0 CTaHy BUMHUKAYiB BUBHAYEHO, 1110 Hal6inbill e(peKTUBHUM IiIX00M 11070
MOJI€JIIOBAaHHS TEXHIYHOTO CTaHy € TaKUM, IO IPYHTYETHCS HA IHTEJIEKTYaJIbHOMY aHaJisi JaHux. JlocaimpKeHHs
icHylOuMX migxomiB i MeToAiB aHai3y HaAiMHOCTI (PYHKIIOHYBAaHHS 00’€KTiB €HEPreTUYHOI rays3i oKas3as, 10
HaMGibII ePEeKTUBHUM ITiIX0A0M 10 BU3HAYEHHS KiJIbKiCHUX MMOKa3HUKIB pexkuMHoi HagminHocTi EEC € migxonu, saKi
I'PYHTYIOTbCSl HA BUKOPHUCTAHHS METOJiB TE€OPii pU3uKy. Y ApyroMy po3zisi pencTaBieHa XxapaKTepUCTHKA
PEXMMIB IOPYLIEHHS HOPMaJIbHOTO pexxumy B mincucreMi EEC npu BigmoBax OKpeMux eJIeMeHTiB. BcTaHOBIEHO
roJIOBHi (pakTOpH, HASIBHICTb SIKUX [TPU3BOAUTS J10 30iIbLIEHHS KiJIbKOCTI aBapiiiHuX cuTyauiil B EEC. O6rpyHTOBaHa
HeOOXiJIHICTh pO3pOOKHU MOJiesIell OLiHKY TeXHIYHOT'O CTaHy, PeCcypcy Ta MIMOBIPHOCTI BiIMOBHU €JIeKTPOOOJIaJHAaHHS
B 33Jja4ax aHaJli3y pe>KUMHOI HafiHOCTi. BU3HAaYeHO i 06IPYHTOBAHO METO/, 00 106y J0BU KOMILJIEKCHOI
MaTeMaTU4HOI MOZeJli OLiHKY TEXHIYHOTO CTaHy BUCOKOBOJIbTHUX BUMUKaUiB. Po3po6eHa iepapxiyHa CTPYKTypHa
CXEMa HEYiTKOTO JIOTIYHOTO BUCHOBKY OTPMMAHHS arperoBaHoi OL[iHKU TEXHIYHOTO CTaHy €JIEra30BOr0 BUMUKaYa.
JI7151 BUBHAUEHHSI IPIOPUTETY BUBEJIEHHS 3 €KCILTyaTallii KoMyTaliliHoro o6J1afijHaHHS 3a pe3yJIbTaTaMu OLiHKU
TEXHIYHOTO CTaHy 3alIPOIIOHOBAHO METOAM 0araToOKpUTEPiaJlbHOrO BUOOPY anbTepHATUB. OOIPYHTOBAHO
TIOLNBHICTD i €(PEKTUBHICTb 3aCTOCYBAHHS METOY MMOBIPHICHO-CTaTUCTUYHOTO MOJIE€/IIOBAHHS [1715 BUBHAUYEHHS
PU3UKYy IOPYIIEHHS HOPMAJIBHOTO peXXuMYy B mifgcucreMmax EEC npu BUBeeHHI 3 eKCILyaTallii BACOKOBOJIbTHUX
BAMUKAUiB. Y TPETbOMY PO3Liji 3aIIPONIOHOBAHO KOMIIEKCHI JIIHI'BICTUYHI MaTeMaTUYHi MOZEJIi €J1era30BOro
BMMMKAa4a 1 BU3HAYEHHS PECypCy IpaLe3naTHOCTi Ta UMOBIPHOCTI BiIMOBHU, Ki IPYHTYIOTbCS Ha BUKOPUCTaHHI
indopmauii momo napameTpiB TEXHIYHOrO CTaHy, OTpUMaHUX B pexxumi Online a6o B pesxxumax Online ta Offline.
JI7151 noeiHaHHS pe3y/IbTaTiB Pi3HUX METOZiB BUMipioBaHHs B pexkumax Online ta Offline moHiTOpUHTY BUMKKayda
17151 IPaBUJIbHOI OLIIHKM TEXHIYHOTO CTaHy NPOINOHYEThCSI BUKOPUCTOBYBATHU HEUITKY JIOTIKy. BupilleHHs 3aBOaHHs
KOMILJIEKCHO] OLIiHKM TEXHIYHOTO CTaHy fepefi6adae CTBOPEHHS HEUiTKUX €KCIIEPTHUX MiICUCTEM IJ1s1 OCHOBHUX
dyHKIiOHATBHUX BY3JliB. LIeHTpaJIbHUM eJIeMEeHTOM € 6a3a [paBuJl Ta MEXaHi3M HEYiTKOTO BUCHOBKY.
3anponoHOBaHi JIiHIBICTUYHI MaTeMaTU4YHa MOJIEJIi BUCOKOBOJIbTHMX BUMMKAYiB 103BOJISIIOTh BUBHAYUTHU
IMOBIpPHOCTI BilMOBH, OLiHIOBaTU PU3NK MOPYIIEHHSI HOPMAJIbHOTO PEXXUMY Ta BU3HAYATH NTOKa3HUKU PEKUMHO]
HagiriHocTi EEC. [I7151 OKpeMuXx THUIIB BUCOKOBOJIbTHUX BUMUKAUiB IJIs1 SIKUX MOXJINBO cpopmyBaTh QyHKIi
PO3NOAiNy UMOBIPHOCTI BiIMOBY 332 CTATUCTUYHUMU JAHMMU I10 BiIMOBaM 3 YpaxyBaHHSIM iHIUBIIyaIbHUX
XapaKTepUCTHUK 3aMIPOIIOHOBAHO METO/], BUBHAUEHHS MMOBIPHOCTI BiIMOBM Ha iHTEpBaJli CIIOCTEPEXKEHHS. Y
YETBEPTOMY PO3[iji pO3TJIAHYTO METOLM i MaTEMAaTUYHI MOJEJI 11 aHali3y pu3uKy B migcucteMi EEC B ymoBax
KacKaJHOTO pO3BUTKY aBapii. Ha ocHOBI norsin6saeHoro aHauisy NpUYrMH BUHUKHEHHS JIAHLIIOTIB MO, sIKi
BM3HA4YaJIbHUM YMHOM BILJIMBAIOTh HA BUHMKHEHHS i pO3BUTOK aBapiiHOI CUTYallii BUSBJIEHO OCHOBHI ME€XaHi3MU
PO3BUTKY BEJIMKMX CUCTEMHUX aBapili Ta mobyioBaHa y3arajibHeHa cxema po3BUTKy aBapii B EEC. 3 ypaxyBaHHAM
HIMOBIpPHICHOTO XapaKkTepy BifilMOB OCHOBHOT'O CUJIOBOTO i KOMYTaL[ifHOTO O0JIaiHaHHSI, & TAKOK IIOMHUJIIOK
IUCIIETYEPCHKOTO i OIIEPaTUBHOIO [IEPCOHAYy BU3HAYE€HO BUMOTO IO MAaTEMAaTUYHUX MOZEJIEN OLIHKU PEKUMHOI
HaginnocTti EEC ripu KackaHOMY cLeHapil po3BUTKY aBapii. BpaxoByioun 3HaYHUI piB€Hb HEBU3HAYEHOCTI
iHopmaLii om0 IMOBIPHOCTI CTaHIB Ta CTYIEHIO BaKKOCTI HACJIIJIKIB B IPOLIECI PO3BUTKY KaCKaJHOI aBapii
PO3pobiieHa KOMILJIEKCHA He4iTKa MOJeJib OLIiHKY PU3UKY PO3BUTKY KackafHux BinmoB B nigcuctemi EEC. Y m'satomy
PO31iJi BUpIlIyeTbCA 3a7a4a MOJEJIIOBAHHA i HOCIIIKEHHS PEXKMMHO]I HafiHoCTi migcucrem EEC npu BinmoBax i
BUBEJEHHI 3 eKCIIyaTallii KoMyTaliliHOro 061aHaHHS i KACKaAHOMY PO3BUTKY BiTMOB. JlOCIiIKEHO JeKinbKa TUIIiB
MoOJiesIeV BU3HAYEHHS PECYPCY Ta IMOBIPHOCTI BilMOBU BUMMUKaYiB. [IpOBe€HO PO3paxXyHOK Ta aHaJli3 pe3yJbTaTiB
IIPUVHSATTS ONTUMAJIbHOIO PilleHHS 00 BUBEIEHHS 3 €KCIIIyaTallii BUMMKAYiB 32 KDUTEPiSIMU HA OCHOBI METOLY
onTyMisauii [lapeTo Ta IMOBIpHICHO-CTaTUCTUYHOI'O MOJEJIOBAHHA [JI51 OLiHKMA PU3MKY BUHUKHEHHS aBapiiHO]

curyauii B EEC metogom Monte-KapJio.



2. The PhD thesis solves the problems of developing new and improving existing mathematical models and
methods for diagnosing the technical condition (determining the service life) of switching equipment of power
systems, modeling subsystems of electric power systems (EPS) to assess the operational reliability in case of
cascading failures under conditions of uncertainty of the initial information. In the first section the conditions of
operation, features, and strategic goals of the current stage of reforming the domestic power industry are
analyzed. The problems and prospects of the development of the power grid complex of Ukraine are discussed. It
is determined that there is a persistent trend towards an increase in accidents and the severity of consequences
caused primarily by failures of power and switching equipment. In the second section presents a characterization
of the disturbance modes in the subsystem of the power system during the failures of individual elements. The
main factors leading to an increase in the number of emergency situations in the power system are identified. The
necessity of developing models for assessing the technical condition, resource, and failure probability of power
equipment in the analysis of operational reliability is justified. A method for constructing a comprehensive
mathematical model for assessing the technical condition of high-voltage switches is proposed. A hierarchical
structural scheme of a fuzzy logical inference for obtaining an aggregated assessment of the technical condition of
a SF6 circuit breaker is developed. In the third section, complex linguistic mathematical models of a SF6 circuit
breaker are proposed to determine the resource and failure probability. These models are based on the use of
information on the technical condition parameters obtained in Online or Online and Offline modes. Fuzzy logic is
suggested for combining the results of different measurement methods in Online and Offline monitoring modes to
correctly assess the technical condition. The solution to the task of a comprehensive assessment of the technical
condition involves creating fuzzy expert subsystems for the main functional units. The central element is a rule
base and a mechanism for fuzzy inference. The proposed linguistic mathematical models of high-voltage switches
allow determining failure probabilities, evaluating the risk of a deviation from normal mode, and determining the
indicators of operational reliability of power systems. In the fourth section discusses methods and mathematical
models for analyzing the risk in the power system subsystem under conditions of cascading accident development.
Based on a deep analysis of the causes of event chains that significantly influence the occurrence and development
of emergency situations in power systems, a generalized scheme for the development of an emergency in a power
system is constructed. Taking into account the probabilistic nature of failures of the main power and switching
equipment, as well as errors of dispatchers and operational personnel, the requirements for mathematical models
for assessing the operational reliability of power systems in a cascade scenario of accidents are determined.
Considering the significant level of uncertainty in information about the probability of states and the severity of
consequences during the development of a cascade accident, a comprehensive fuzzy model for assessing the risk
of developing cascade failures in the power system subsystem is developed. In the fifth section the task of
modeling and studying the operational reliability of power system subsystems during failures and
decommissioning of switching equipment and the cascade development of failures is addressed. Several types of
models for determining the resource and failure probability of switches are investigated. A calculation and analysis
of the results are carried out for making an optimal decision on decommissioning switches based on criteria using
the Pareto optimization method and probabilistic-statistical modeling to assess the risk of an emergency situation
in the power system by the Monte Carlo method.
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KBasigikamis: n. 1. n., npodecop, 01.05.02

InenTudikarop ORCHID ID: 0000-0002-9366-3553

JoparkoBa iHpopmamnist:

IToBHE HafIMCHYBaHHH Iopl/l,ql/l'-ll-loi OCOOM: BiHHMIbKUIT HAI[IOHATIbHUIT TeXHIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo;perHﬂ: ByJI. XMeJIbHUIIbKE 1I0ce, 6yz. 95, Binnuug, Binuunskuil p-H., 21021, Ykpaina
dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

BiacHe IIpi3Bue Im'sa I1o-6aTbKOBI:
1. 'ar1 Onekcangp BajeHTUHOBUY

2. Oleksandr Hai

KBasigikamis: . . 1., gou., 05.09.03
InenTudirkarop ORCHID ID: 0000-0001-5460-7260
JopaTrkoBa inpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuit yHiBepcuTeT 6iopecypcis i

IPUPOIOKOPUCTYBAHHS YKPaiHU

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, 6y1. 15, Kuis, 03041, Vkpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Tyrai FOpii1 IBanoBUY
2. Tuhai Yurii L.

KBastidikamisi: g 1. 1., crapmuii HaykoBuii CriiBpo6iTHUK, 05.14.02

InenTudirkarop ORCHID ID: He 3actocoyerscs

JoparkoBa indpopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,ILI/I‘-IHOi 0Cco0MH: [HCTUTYT enekTpoauHaMiku HanioHanbHOI akagemii HayK
YKpainu

Kopg 3a €IPIIOY: 05417236

Micue3Haxo KeHHS: np. Bepecreiicbkuii, 6y1. 56, Kuis, 03680, Ykpaina

dopma BiracHOCTI: lepxasHa

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR:

CeKTop HayKH: AkafemiuHui1

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kupuk Banepiit BaienTnHoBu4

2. Valerii Kyryk

KBasidikanis: n. . u., npodecop, 05.09.03



Inentudikarop ORCHID ID: 0000-0003-0419-8934

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0OM: HarioHanbHUil TexHiYHMI yHiBepcuTeT YKpainu "KuiBchkuit

MOJIITEXHIYHUM IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUI

VIII. 3aKkJIl04Hi BiZoMOCTi

Byache IlpizBume Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI

rOJIOBYIOYOTO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

SAupynsckuii Onexkcannp CTaHiClIaBOBUY

Anpynsckuin Onexkcannp CraHiciaBoBUY

Bonpapenko OnekcaHup JleoHinoBu4

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



