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1. Inceprauiiina po60Ta IpUCBIYEHA PO3POOIEHHIO METOAY aHali3y €(PeKTUBHOCTI €KCILTyaTallil Ta Ipale3aaTHOCTI
[TIOCTaBKU Ta CIIOXXMBAHHS €JIEKTPOEHEPTI], B OCHOBY 5KOi INIOKJIAIEHO 3rOPTKY KPUTEPIiB aHai3y 3allJIaHOBAaHUX Ta
BUIIaJIKOBUX 30yPEHb, SIKi pOOJIITh MOXKJIMBUM PYMHYBaHHS OKPEMUX CKJIa[OBUX Ta BY3JIiB, SIKi 3MEHIIYIOTb
[paLe3naTHICTb. Y IepUIOMY PO3Lini «AHasi3 Cy4acHOTO CTaHy eKCILIyaTalil eHepreTUYHNUX CUCTEM Yepe3 OLIHKY ii
eeKTUBHOCTI Ta [Ipale3gaTHOCTI IpU 30ypPEeHHIX» OJep>KaHo TaKi pe3ysbTaTu: — BcTaHOBIEHO, [0 6araTo
€JIEMEHTIB €IMHOI eHeprocUCcTeMH, TaKi sIK TpaHCcHOpMaTOPH, FeHepaTopy, JiHii nepenadi To11o, MalOTh BETUKUN
TEepPMiH eKCIUlyaTallii, ajie 3 yacoM BOHU BTPadaloTh €(PEKTUBHICTb Ta MOXYTh BUMAaraTy 3amiHu abo cepro3HOro
peMoHTy. Ilin qucneryepcbKUM KEPYBAHHSM HE BCi €JIEMEHTH €HepProCUCTEMU OTPUMYIOTh PETYJISIDHE TEXHIYHE

00CJIyTOBYBaHHS, 110 MO>XKE [IPU3BOAUTY JO BUIMAIKOBUX aBapiil. baraTo eHepreTHYHUX CUCTEM MalOTh 3acTapise



06J1aHaHHSI Ta TEXHOJIOTI, 5IKi He BiAIIOBiJAIOTh CY4aCHUM CTaHAApTaM €(EeKTUBHOCTI eKCILIyaTaljii. —
BcTaHOBJIEHO, 1110 KpaiHa CTUKAETHCSA 3i 3HAYHUM Je@illuTOM eHEepProHoCiiB, 1o 06MesKye MOKIMBOCTI PO3BUTKY
TpaOULiHUX JA)KepeJl eHeprii Ta NifBulIye 3aJIeXHICTb Bif, iMIIOPTY. Y eHepreTMYHOMY 0aslaHCi KpaiHy He3HauHy
YaCTKy CTAaHOBJISITh BilHOBJIIOBAJIbHI IpKepeJsia €Heprii, Taki sIK BITpO€HepreTrKa, COHsIYHA €HEePris, 6i0IaauBo TOIIO.
Yepes HegoCTaTHIO iHPpacTpyKTypy YKpaiHa Mae 3HAYHUI NOTEHLiajl 1Sl PO3BUTKY BiJlHOBJIIOBAJIbHOI reHepariii
€JIEKTPOEHEePrii, 30KpemMa 3a JOTIOMOT0I0 COHSYHUX ITaHeJlel, BITpoBUX TYpOiH, 6i0ra3oBuX YCTAHOBOK, 1110 CIIPUSIE
3MEHIIEeHHIO 3aJIEXKHOCTI BiJl TPAAULIMHUX A)KEpeJsi Ta MOKPalleHHIO eHEPreTUYHOi 6e3rneku. — BuzHaueHo, 110
Cy4yacHi MojiesIi Ta METOIM €HEPrOCUCTEMU HE BPaXOBYIOTh BUNIAJKU, KOJIM B YMOBAX CIIOXKMBYOTO yIIPaBJIiHHA
CITOKMBA4 3aMOBJISIE TiJIbKM HEOOXiIHWH 151 HbOTO 00'€M eJIEKTPOEeHeprii ab0 eqyHa eHeprocucTema migjsirae
BUIIaJIKOBUM 30ypeHHsIM. Y Apyromy po3saini «ImiTaliiina MoJiesib €4UHOI €eHEProcucTeMHU [1J1sl Pi3HUX clieHapiiB
3aIJIaHOBaHMX 30yPEHb» OJIEPKaHO TaKi pe3ysbTaTy: — BCTaHOBJIEHO, 110 3aCTOCYBaHH: rpadoBoi Teopii fae
MOJKJIMBICTh CTBOPUTHU MOJIE€JIb CTPYKTYPU €HEProCUCTeMU KpaiHu y BUrisai sipycHoro rpady. Lle nossossie y
BUIJISIZI BY3J1iB Ta pebep NpeACTaBUTH CKIa[HI CTPYKTYPHI €JIeMEHTH CUCTEeMU TaKi sIK TeHepyIodi YyCTaHOBKHY,
€JIEKTPUYHI NMifCTaHLji Ta JiHii eJekTponepenay, y BUIIAL] iMiTaliliHuX Mofesel, 1Ki MOXyTb OyTU BUKOPUCTaHi
IJ1S1 aHaJi3y, IUCIIeTYEPChKOrO KepyBaHHs Ta ONTHUMI3alii ii po6oTu. — Briepie 3anipoOHOBAHO iMiTallilHy MOZEJIb
€HepreTUYHOi CUCTEMU Y BUIJISIZI SpycHOro rpada, sika BpaxoBye MOTYXHICTh 3reHepPOBaHOI Ta [lepeiaHoi Mepeskelo
€JIEKTPOEHEPTii, HOMiHa/IbHY MOTY)XXHICTb Ta KiJIbKiCTb TpaHC(POPMATOPIB €JIeKTPUYHMX MificTaHLii, nepepis Ta
MaKCHMMaJIbHY IIPOIYCKHY 3aTHICTb JIiHill eslekTponepenay. Taka Mogesb 1ae MOXKJIMBICTb BU3HAYUTU CKIIAIHI
B3a€MO3B'I3KM MiX ii By3/lamy Ta iHTErpyBaTH yCTaTKyBaHHS B €IMHY €HEPrOCUCTEMY J1JIs IPOBENIeHHY ii aHami3y
eeKTUBHOCTI eKCIlyaTallii Ta paues3gaTHocTi. B TpeTbomy po3nisi «MeToq, oliHKY e(eKTUBHOCTI eKCIyaTalii
€JJMHOI €eHEPreTUYHOI CUCTEMH Yepe3 3rOPTKY il IapaMeTpiB» 6yJ10 PO3POOIEHO METO, OLIIHKM €(PEKTUBHOCTI
eKCIuTyaTauii equHOI eHeproCuCTEMU Ha OCHOBI iMiTalliMHOI MOZEJIi €IMHOI EHEPTreTUYHOI CUCTEMMU [J1s1 aHai3y ii
eKcIulyaTalii Ha 6a3i 3ropTK1 OKpeMUx KputepiiB. HaykoBUM pe3ysIbTaTOM TPEThOTO PO3[Iiy MOKHA BBAXKATU: —
[IO/IQ/IBIINI PO3BUTOK METOJY OLIIHKM €(PEeKTUBHOCTI eKCITyaTallii eHeprocucTeMu, B OCHOBY SIKOTO [10KJIaZI€eHO
00'eMH IIOCTaBKU Ta CIIOKMBAHHS €JIEKTpoeHeprii. ByJio 1ogaHo MOXIIUBICTh BpaxyBaHHSI 00'€MiB €JIeKTPOEHEPTii,
IKi HEOOXiIHO 1OIATKOBO 3aJIyYUTH 33 aHAJIOTOM KPEJIUTHOI 6aHKIBCbKOI CUCTEMH Y iHIIOI eHepronepesaBalbHOL
opraxizauii 17151 3a6e3r1e4eHHs IOTped CIIOXKMBaYa. — y3araJbHEeHUHN II0Ka3HUK 3TOPTKU OKpPEMUX KpUTepiiB, a came
00cHry, IKOCTi Ta €(PeKTUBHOCTI TIOCTAaBKU €JIEKTPOEHEPTIi, 1[0 [aJI0 MOXJIMBICTb B YMOBAX CIIOXKUBYOT0
YIPaBJliHHS OTPUMATH iHTerpajabHU NOKA3HUK [1J151 BUSBJIEHHS CIIOXKMBayeM e(EKTUBHOI [IOCTaBKU CEPE],
MO>KJIUBUX aJIbT€PHATUB. B yeTBepTOMy po3zini «CToXxacTUYHA MOZEJb €IUHOI EHEPreTUYHOI CUCTEMU Ta METOZ,
aHaslizy Npale3faTHOCTI IPU MMOBIPHOCHUX CLIEHAPisiX 30ypeHb» JOCITHYTO METY AMCEPTALifHOTO NOCiI>)KEeHHSI.
HaykoBuM pe3ysibTaTOM YETBEPTOrO PO3Lily MOXKHA BBKATU: — CTOXAaCTUYHY MOJIeJIb €(PEKTUBHOCTI Ta

00'€KTIiB IepETBOPEHHS Ta TPAHCIIOPTYBaHHS, MOZeJIi BUIIaIKOBUX 30ypeHb, sIKi 3MiHIOIOTh BJIACTUBOCTI BY3JIiB Ta
pebep sipycHoro rpady Ta METOAY OLHKY ii eKcIulyaTalii 32 paXyHOK [TOKa3HUKIB ii e(peKTUBHOCTI Ta
[Ipale3aTHOCTi, METOly PEKYPCUBHOTO MIPOLeCy MOIIYKY UIJISIXiB OTPUMAaHHS eJIeKTPOEeHePrii Bif 06’ekTa
CIIOKMBaya [0 YCTAaTKyBaHHS €JIEKTPOreHepallii; — aHajli3 yMOB NPale3gaTHOCTI EHEPTOCUCTEMM il 9acC Pi3HUX
CLieHapiiB eKcIlyaTallii, Bpax0Byl04YM NOTEHLiMHI BUXOIU 3 JIaJly KOMIIOHEHTIB IIi/l 4ac BUNaIKOBUX 30ypeHb, SIKi

IIpUBOJATH 1O pyfIHYBaHHﬂ O6]Ia,aHaHHH.

2. The dissertation is dedicated to developing a method for analyzing the operational efficiency and functionality of
a unified power system by creating its simulation model. This model determines changes in the properties of
electricity supply and consumption, based on the convolution of criteria analyzing planned and random
disturbances, which make possible the breakdown of certain components and nodes, reducing operability. Chapter
1: Analysis of the Current State of Energy System Operation through Efficiency and Functionality Evaluation under
Disturbances The following results were obtained: -It was established that many elements of the unified power
system, such as transformers, generators, transmission lines, etc., have a long service life but lose efficiency over
time and may require replacement or significant repairs. Under dispatch control, not all elements receive regular
maintenance, leading to random accidents. Many power systems have outdated equipment and technologies that



do not meet modern operational efficiency standards. -The country faces a significant energy deficit, limiting the
development of traditional energy sources and increasing dependence on imports. Renewable energy sources,
such as wind power, solar energy, biofuels, etc., constitute a small portion of the country's energy balance. Due to
insufficient infrastructure, Ukraine has significant potential for developing renewable energy generation,
particularly through solar panels, wind turbines, and biogas plants, which can reduce dependence on traditional
sources and improve energy security. -It was determined that current models and methods of the energy system
do not account for scenarios where consumers under consumption management order only the necessary amount
of electricity, or the unified power system experiences random disturbances. Chapter 2: Simulation Model of the
Unified Power System for Various Planned Disturbance Scenarios The following results were obtained: -The
application of graph theory enables the creation of a model of the country's power system structure in the form of
a layered graph. This allows complex structural elements such as generating plants, electrical substations, and
transmission lines to be represented as nodes and edges in simulation models for analysis, dispatch control, and
optimization of their operation. -For the first time, a simulation model of the power system in the form of a layered
graph was proposed, considering the power generated and transmitted through the network, the nominal power
and number of transformers at electrical substations, the cross-section, and the maximum transmission capacity
of transmission lines. This model allows for determining complex interconnections between its nodes and
integrating equipment into the unified power system for analyzing its operational efficiency and functionality.
Chapter 3: Method for Evaluating the Operational Efficiency of the Unified Power System through Parameter
Convolution A method for evaluating the operational efficiency of the unified power system was developed based
on its simulation model for analyzing its operation using the convolution of individual criteria. The scientific
results of the third chapter can be considered: -Further development of the method for evaluating the operational
efficiency of the power system, based on the volumes of electricity supply and consumption. The possibility of
considering the volumes of electricity that need to be additionally sourced from another power transmission
organization, akin to a credit banking system, to meet consumer needs was added. -A generalized indicator of the
convolution of individual criteria, namely the volume, quality, and efficiency of electricity supply, allowed for
obtaining an integral indicator for consumers to identify efficient supply among possible alternatives under
consumption management conditions. Chapter 4: Stochastic Model of the Unified Power System and Method for
Analyzing Functionality under Probabilistic Disturbance Scenarios The goal of the dissertation research was
achieved. The scientific results of the fourth chapter can be considered: -A stochastic model of the efficiency and
functionality of the unified power system, consisting of its simulation model, the current chain of conversion and
transportation objects, a model of random disturbances changing the properties of nodes and edges of the layered
graph, and a method for evaluating its operation based on its efficiency and functionality indicators. Additionally, a
method for the recursive process of finding paths for obtaining electricity from the consumer object to the power
generation equipment was developed. -Analysis of the functionality conditions of the power system during various
operational scenarios, considering potential component failures during random disturbances that lead to
equipment breakdowns.
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