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Pedepar:

1. Incepraris Ha 3000YTTSI HAYKOBOTO CTyIEHs AOKTOpa ¢inocodii 3a cnenianpHicTiO 141 - EnexTpoeHepreTuxa,
€JIEKTPOTEXHIKA Ta eJIeKTpoMexaHika. — HaljionanpbHN TEXHIYHUI YHIBEpCUTET YKpainu «KuiBCbKui
noJsliTexHiyHU iHCTUTYT iMeHi Iropst Cikopcbkoro», MOH Ykpainu, Kuis, 2026. Y guceprauifitiil po6oTi
BUpilllyeThCS aKTyaslbHA 33/ia4a BUBHAUEHHS ONITUMAJIbHUX [1apaMETPiB BiHOBJ/IIOBAaHUX JIKE€peJl eHeprii 3a yMoBU
BILJIMBY iMOBIpHICHOTO XapaKTepy iX HaAXOIXEHHS Ta BUKOPUCTAaHHS €JIEKTPOEHEPTii CIIOKMUBAaYaMu J1JIs
3abe3nedeHHs eHeprobajaHCyBaHHS B JIOKaJIbHiN eHeprocucTeMi. O6'€KTOM IOCIIiIPKEeHb € Mpolecu
eHeprobayiaHCyBaHHS B JIOKAJIbHUX €HEPrOCUCTEMAX, 1110 BUKOPUCTOBYIOTh €Heprilo BiTpy Ta CoHug. [Ipenmerom
IOCTiIKEHb € METOAM Ta MaTeMAaTUYHi MOJIeJli BUBHAUEHHS! ONTMMAJIbHUX [1aPAMETPiB JIOKaJIbHOI CUCTEMH, 110
BUKOPUCTOBYE €HEPTilo BiTPy i COHIS Ta MiICUCTEMY aKyMYJIIOBaHHS €HEPTii 32 3MiHHUX NOTPe6 CIIOXKUBAHHS. Y
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aKTyaJIbHICTb Ta IOLiNBbHICTb, META i 3aBIaHHS OCIIIKEHHS BiIIOBIAHO O MIpeiMeTa Ta 06'€KTa IOCTiIKEeHHS,
METOJIY NOCJiIpKEeHHs, HAyKOBa HOBU3HA OTPUMAaHUX Pe3yJbTaTiB, 0COOMCTUI BHECOK 3700yBaya, arpobariis
MmarepiasiB nucepTalii, 38’130k po60TU 3 HAYKOBUMH ITpOrpamaMy, IJIaHaMU, TEMaMU, TPaHTaMU, IPaKTUYHe
3HAUYEHHSI OTPUMAaHMX PE3YyJIbTATiB, CTPYKTypa Ta 00CST AucepTalii. Y nepmomy po3zii 34iilCHEHO OCTaHOBKY
3aJa4i onTumizanii JIOKaJbHUX eHeprocucreM. HaBeneHo orisy iCHy040ro JOCBify Ta CTaHy JOCJiIKEHOCTI,
POBIJISIHYTO OCOOJIMBOCTI ONTHMI3allii TaKuX eHeprocucTeM, HaBeJeHo IPUKJIaAU ONTUMI3allii 3a piBHEM
CTOXaCTUYHOCTI Ta 3 BpaxyBaHHS €KOHOMIYHUX KpuTepiiB. TakoX B IEPIIOMY PO37iji HaBeJleHO IPUKJIAu
OIITMMi3aLlii 3a piBHEM CTOXaCTUYHOCTI Ta 3 BpaxyBaHHS €KOHOMIYHUX KPUTEPIiB. AHAJII3 LMX IPUKIIATIB
I'PYHTYETHCS SIK Ha iMiTALliiHOMY MOJZIeJII0BaHHI BUIIaIKOBUX IPOLIECIB, TaK i HA 6e3r0cepeHill nepesipli mIIsaxom
peaHasidy CTaTUCTUYHUX JaHUX. 32 pe3yJbTaTaMU [TIOPiBHSIHHS 3alIPOIIOHOBAHI MaTEMATU4HI MOJIeIi
IIpeJCTaBJIEHHS BUIQAKOBUX NPOLIECIB MOXKHA BBXKATU JOCTAaTHbO afJleKBATHUMU. Y IPYTOMY PO3[iJli IPOBEEHO
OLIiIHKY CTOXaCTUYHOCTI NIPOLECiB 6alaHCyBaHHS MOTYXHOCTI Ta €HEPTii B JIOKasbHil cucteMi. HaBeneHo
aHaJIiTU4YHEe pO3B'sSI3aHHS 33/a4i CTOXaCTUYHOI ONTUMI3alii eHepro6anaHcy. [TpoaHanizoBaHo BILJIMB HECTAO1IbHOCTI
CIIOKMBaHHS Ta reHepallii Ha eHepreTuYHui 6ananc. MareMaTuyHa Moielb pO60TU KOMOIHOBaHO] JIOKaJIbHOT
€HeprocuctemMu Moxe 6yt cOpMysIbOBaHA K 33/la4a CTOXaCTUYHOI ONTHUMI3allii [o[0 MapameTpiB MOTYKHOCTI
OKpEeMUX CKJIaIoBUX Liei cuctemu. IIpu 3acTocyBaHHI akyMyJssTopa [J1sl IPOMIPKHOTO 30epiraHHs eJIeKTpoeHeprii
Ha BUOIp ONTHMaJIbHOI IOTYXKHOCTI BILJIMBA€ BOJIATU/IbHICTh CyMapHOIO BUIIaIKOBOT'O IIPOLieCy reHepallii Ta
CIIO)KMBAHHS. AHAJIITUYHUI PO3B'SI30K TaKOI 3aa4i BUPA)KAEThCSI Yepe3 iHTerpaiy BilHOCHO BiHEPiBCbKOTO
MIPOLECY; HE BCi IHTErpasi MO>KHA BU3HAUUTU B IBHOMY BUTJIS/, TOJi pE3YJIbTAT MOJAETHCS SIK MATEMATUYHE
CIlofiiBaHHS Ta NOBipui iHTepBanu. Y TpeTbOMY pO3[iJli IPOBE€HO aHai3 BIUIMBY aKyMyJISITOPiB Ha 6ajlaHCYBaHHS
eHeprocucreMu. JloCipKeHO 4acoBy IUCKPETHICTb 3MiH €Hepro6ajaHcy Ta IPOLLEC aKyMyJIIOBaHHS eHeprii, 10
reHepyeTbcs B/IE, mpoBeneHo OLiHKY CTaHy 3apsay akyMyJsiTopa. HaBeieHO anropyutm po3paxyHKy HaKOIIMYEHO1
eHeprii B JIOKaJIbHill eHeprocucTeMi. BcTaHOBIEHO 0COGIMBOCTI PO6OTH 32C06iB HAKOMMMYEHHSI eJIeKTPOeHeprii B
JIOKQJIbHVX €HEPrOCUCTEMAX 3 BUIIAIKOBUM XapaKTE€POM HAJIXOIKEHHS Ta CIIOKUBAHHS €HEPrii, 10 Jajio 3MOry
OTPUMAaTH NOPIBHSJIBHI OLIHKY €(EeKTUBHOCTI CUCTEM 6aslaHCYBaHHS MOTYKHOCTEN [J1s1 MiHiMi3allii piBHiB
0OMe>KkeHb CIIOKMBAHHS €Hepril. Bukopucrana MaTeMaTnyHa MOJIEsIb JO3BOJIsl€E BUKOHATY imiTaniiiHe
MOJI€JIIOBAaHHS BUIAJKOBUX IIPOLECIB Ta OTPUMATU PE3YJIbTATH, 110 OMUCYIOTH SIKICHY ITOBEIIHKY Ta BiIHOCHI
3HAUEHHS JOCJIIPKyBaHUX BEJIMYMH. BCTaHOBJIEHO, 110 €(DEKTHBHICTh aKyMyJIIOBaHHS €Heprii Mae icToTHy
3aJIeXXHICTh Bif eMHOCTI AKB, HATOMICTb IBUAKOiSI MEHII BXKJIMBA 3a TUX TEMIIB 3MiHU IIOTYXKHOCTI, $IKi
IIpUTaMaHHi BiTpOBill eHepreTuli abo ii kom6iHaLii 3 COHSYHOI0. Y 4eTBEPTOMY PO3LiJli JOCTiIKeHO KOMOiHOBaHe
BUKOPUCTAHHS PETYJIOIYMX IIOTYKHOCTEN 3 BUKOPUCTAHHAM iMiTallilHOI MOZ€JIi PE3E€PBHOTO JU3EJILHOTO
reHepaTopa, ONKUCOM ITOTOYHOTO HEOAJIAHCY JIOKAJIbHOI €eHEPrOCUCTEMH SIK BUNAAKOBOI BEJIMYMHY, & TAKOX CIIIJIbHE
BUKOPUCTAHHS aKyMyJIITOPA Ta PE3€PBHOTO IU3EJIbHOTO reHepaTopa. TakoX HaBeleHO aITOPUTMU
eHeprobasaHCyBaHHS JIOKQJIbHOI CUCTEMU 3 PETYJIOI0YMM Pe3ePBHUM reHEPATOPOM Ta PO3PaxyHKY riOprIHOI
CHACTEMHU 3 aKyMyJISITOPOM Ta JOIIOMIDKHAM F€HEPaTOPOM. 3alIpOIIOHOBAHO METO/I, BU3HAUEHHSI IIOKa3HUKIB
6as1aHCOBOI HaMIIMHOCTI JIOKQJILHAX €HEPTOCHUCTEM i3 KOMOIHOBAHOIO reHepali€lo, SIKUI 6a3yeThCsl Ha 3aCTOCYBaHHI

iHTerpaspHUX MTOKA3HUKIB /17151 BUTIATIKOBUX IIPOLECiB reHepallii Ta CIIO>KUBaHHS €HePrii.

2. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 141 - Electric power
engineering, electrical engineering and electromechanics. - National Technical University of Ukraine "Thor
Sikorskyi Kyiv Polytechnic Institute”, Ministry of Education and Science of Ukraine, Kyiv, 2026. This dissertation
addresses the topical challenge of determining the optimal parameters for renewable energy sources, considering
the stochastic nature of both generation and consumption to ensure energy balancing within a local power system.
The research object is the energy balancing processes in local power systems utilizing wind and solar energy. The
research subject includes methods and mathematical models for determining the optimal parameters of a local
system that integrates wind and solar energy with an energy storage subsystem under variable demand. The
introduction provides a general description of the dissertation, namely: justification for the choice of the research
topic, its relevance and expediency, the purpose and task of the research in accordance with the subject and object
of the research, research methods, scientific novelty of the obtained results, personal contribution of the



applicant, approval of the dissertation materials, the connection of work with scientific programs, plans, topics,
grants, the practical significance of the obtained results, the structure and scope of the dissertation.. In the first
section, the problem of optimization of combined power systems is formulated. An overview of the existing
experience is presented, the peculiarities of the optimization of such energy systems, examples of optimization at
the level of stochasticity and taking into account economic criteria are considered. Also, in the first chapter,
examples of optimization based on the level of stochasticity and taking into account economic criteria are given.
The analysis of these examples is based both on simulation modeling of random processes and on direct
verification by reanalysis of statistical data. According to the results of the comparison, the proposed mathematical
models of representation of random processes can be considered quite adequate. In the second section, the
stochasticity of power and energy balancing processes is evaluated. An analytical solution to the problem of
stochastic optimization is given. The impact of instability of consumption and generation on the energy balance
and the impact of unstable generation on the energy balance were studied. The mathematical model of the
operation of the combined local power system can be formulated as a problem of stochastic optimization with
respect to the power parameters of individual components of this system. When using a battery for intermediate
electricity storage, the choice of optimal power is influenced by the volatility of the total random process of
generation and consumption. The analytical solution of such a problem is expressed through integrals with respect
to the Wiener process; not all integrals can be defined explicitly, then the result is given as a mathematical
expectation and confidence intervals. In the third section, the impact of batteries on the balancing of the power
system is analyzed. The temporal discreteness of changes in the energy balance and the process of accumulating
energy generated by renewable energy sources have been studied, and the state of battery charge has been
assessed. The algorithm for calculating the stored energy in the local power system is given. The peculiarities of
the operation of electricity storage facilities in local power systems with random nature of energy supply and
consumption were established, which made it possible to obtain comparative evaluations of the efficiency of
power balancing systems to minimize the levels of energy consumption restrictions. The used mathematical model
makes it possible to simulate random processes and obtain results describing the qualitative behavior and relative
values of the studied quantities. It has been established that the efficiency of energy accumulation has a significant
dependence on the capacity of the battery, on the other hand, the speed of operation is less important at those
rates of power change, which are inherent in wind energy or its combination with solar energy. The fourth chapter
investigates the combined use of regulating capacities using a simulation model of a generator, as well as the joint
use of a battery and a generator. Algorithms for energy balancing of a local system with a regulating backup
generator and calculation of a hybrid system with a battery and an auxiliary generator are also given. A method for
determining the balance reliability indicators of local power systems with combined generation is proposed, which
is based on the application of integral indicators for random processes of energy generation and consumption.
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https:/ /www.scopus.com /authid /detail.uri?authorld=55328160400
https:/ /www.researchgate.net /profile /Vyacheslav-Komar



IIoBHe HaﬁMeHyBaHHﬂ IOpPI,uH‘{HOi OCOOM: BiHHMIbKUI HAI[IOHATbHUIA TeXHIYHUIA yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micuesnaxo,zm(eﬂna: ByJI. XMeJIbHULIbKE 1I0Ce, BinHMIM, BiHHMLBKUI p-H., 21021, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. HeyaeBa Terdna IleTrpiBHa

2. Tetiana P. Nechaieva

KBasigikanis: . . 1., c.z., 05.14.01
InenTudgikarop ORCID ID: 0000-0001-9154-4545

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57222555132;
https:/ /scholar.google.com /citations?hl=uk&user=wPoo7qsAAAAJ&view_op=list_works&gmla=AJsN-
F7NVjYsFddVkIzdlOJGVivGwEe9RjjwnlINwLjtHI40ytKm1nzICSy_SUMN_XfGPI-
SX_uRjj870EFG8h1im2zxIx00QeASU_ZOQfpK2WPkOpSJf8o

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT 3aranbHOI eHepreTuky HaujoHanbHOi akaziemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 04589627

Micneanaxo,zm(eﬂna: ByJI. AHTOHOBMYA, KuiB, 03150, Vkpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHSA: HaujonasbHa akajieMis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. l'aeBcbkuit Onexcannp FOmninoBuy

2. Oleksandr Y. Haievskyi

KBasidikanis: . ¢.-m. u., mou., 01.04.07
Imentudikarop ORCID ID: 0000-0001-6144-2441
JoparkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”
Kopg 3a €IPIIOY: 02070921
Micuesnaxo,lpKeHHﬂ: npocnekT bepecrericekuii, Kuis, 03056, Ykpaina

dopma ByracHOCTI:



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

BsacHe IIpizBuie Im'sa I1o-6aThKOBI:

1. Ocramnuyk Onekcanap Bomogumuposuy

2. Oleksandr V. Ostapchuk

KBasigikamis: x. 1. 1., npodecop, 05.09.03
Inentudikarop ORCID ID: 0000-0003-3397-2423
JoparkoBa indopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocrnekT Bepecreiichkuit, Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZmoOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Bynpko Bacuib IBaHOBUY

TOJIOBH pajgu

Biacue IpizBume Im'st Ilo-6aThKOBI Byapko Bacuib IBaHoBrY

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignosigasnbHuii 3a lli,ILI‘OTOBKy Menbauk Onexkcangp AHaTOJINOBUY
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallilo HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




