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1. Incepraist Ha 3000YTTSI BUEHOTO CTYIIEHS TOKTOPA TEXHIYHMX HAyK 3a crenianbHicTio 05.14.08 -
«[lepeTBOpIOBaHHS BifHOBJIIOBAaHUX BUJIiB €HEPrii», IHCTUTYT BigHOBIOBaHOI eHepretuku HAH Ykpainu, Kuis, 2025.
Juceprauiiiny poboTy NPUCBSIYEHO BUPIIIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI IpO6IeMU MiJIBUIIEeHHS
eHeproe(eKTUBHOCTI BUKOPUCTAHHS BiJHOBJ/IIOBAHUX i HU3bKOBYIJIELIEBUX [IKE€PEJI €HEPrii B €J1eKTpOeHepreTUYHIN
crucreMi YKpainu 3 ypaxyBaHHSIM Cy4aCHUX BUKJIMKIB, TIOB'SI3aHUX 31 CUCTEMAaTUYHUM PYHHYBaHHSIM Ta 3HOLIEHICTIO
eHepreTnYHoi iHPpacTPyKTypH, 3pOCTAaHHSIM YaCTKU CTAHIL{N 3 MiHIMBUM rpadikoM reHepyBaHHS Ta BUKJINKAMU
CTaJIoro po3BUTKY. JlocaimkeHo ocobarBocTi pyHkuionyBanHs: BHIE B Ykpaini Ta cBiTi B yMOBax JelieHTpaisalii,
Iekap6oHizalii Ta undpooi TpaHchopMalii. BuzHaueHo dpaxTopy, Ki CIPUSIOTh MiTBULEHHIO €(PEKTUBHOCTI
BuKopucTanHs BH/IE B eJIeKTpPOEHEPreTUYHNUX CUCTEMAX Ta CIIPUSAIOTH CTAJIOMY iX PO3BUTKY. JJOCIiIKEHO

MOXUIMBICTD JeleHTpaizalii reHepyBaHHS Y GOPMi JIOKaJIbHUX €J1eKTPOEHEPreTUYHUX CUCTEM (MikpoMepek) Ha



ocHOBi BJIE 3 Bu3HaueHHM ii OITUMAaJIbHOI CTPYKTYPH, IO BPaXOBY€ OCOOIMBOCTI FeHEPYBAHHS], CIIOKUBAHHS Ta
napa’sesybHOi /aBTOHOMHOI pOOOTH 3 eJIeKTPOEHEPreTUYHOI0 CUCTEMOI0. PO3p06IeHO METO], i aJITOPUTM
BA3HAYEHHS OKPEMUX CKJIAZOBUX MEPETIKAHb €JIEKTPOEHEPTii Y BiTKax €JIEKTPUYHOI MEPEXI, 3yMOBJIEHUX
reHepalji€elo Ta ClIOKUBAHHSIM Yy BY3J1aX, 1O I03BOJISIE OLiHUTH YaCTKy €JIEKTPOCIIOKMBAHHS KOHKPETHOTO
CIIOKMBAya, 110 MOKPUBAEThCA 3a paxyHOK BH]IE, iIHTErpOBaHMX y MIKDOMEPEXKI, 110 € BaKJIMBUM iHCTPYMEHTOM
Iekap6onizalii. Po3apo6seHo meToq, oliHKY e(eKTUBHOCTI BUKOPUCTaHHS HU3bKOBYIJIELI€BUX JIXKepeJi reHepallii f11s
3MEHIIEHHS BTPAT aKTUBHOI IIOTY>KHOCTI B MIKpDOMEPEXXi LIJISIXOM 3aCTOCYBaHHS KPUTEPiaJbHOIO METOLY 3
ypaxyBaHHSM YyTJIMBOCTI KPUTEPil0 ONITUMAIbHOCTI. 3alIpOIIOHOBAaHO KOMIJIEKCHUH KoeillieHT feteHTpanizariii,
nmekapOoHizalii Ta mimKkuTanizanii B 3aJIeXXKHOCTI BiJl BIJIMBOBUX (PAKTOPIB, MOCIIIKEHO MOKINBICTb BUKOPUCTAHHS
HEMPO-HEYITKOTrO MOJEJOBaHHS 171 porHo3ysBaHH4 piBHs 3D 11 JIEEC ta MikpoMmepesx. BusiBI€HO OCHOBHI BUIU
MOIIKOIKEHb (POTOEJIEKTPUYHUX MOLYJIiB 3 TDEKEPHUMHU CUCTEMAaMU, KIaCK(PiKOBAHO MOMIKOIPKEHHS Ta 3'5ICOBAaHO
IIPUYMHY iX BUHUKHEHHS, PO3PaX0BaHO IMOBIPHICTb iX BUHUKHEHHSI. PO3p061€eHO MeTO, BU3HAYEHHS TEXHIYHOTO
CTaHy (QOTOEeJIEKTPUYHUX MOAYJIIB 3 TPEKEPHUMHU CUCTEMaMHU, 1110 JO3BOJIMJIO OTPUMATH iX KoedillieHT 3araabHoro
3aJIMIIKOBOTO PECYpPCY B 3afadax 6anaHcyBaHHs noTyxHocTi B JIEEC. Kito4oBi cji0Ba: BiJHOBJIIOBaHi IXepesa
€Heprii, JIOKaJbHa eJIeKTPOEHEepreTUYHa CUCTeMAa, HU3bKOBYTJIEIeBi JpKepesa eHeprii, Smart Grid, 6ananc
€JIEKTPOEHEPTii, MOXOKEeHHSI eJIEKTPUYHOI eHeprii, COHAYHi eJIeKTPUYHI CTaHIIii, onTrMi3allisl peskxumiB poboTu,

iHTeJIeKTyalbHa CUCTEMA, YCTAaHOBKM 30€pE>KEHHS €Heprii.

2. Doctoral Thesis for obtained the Doctor of Technical Sciences degree in speciality 05.14.08 — Conversion of
renewable energy sources, Institute of Renewable Energy of the National Academy of Sciences of Ukraine, Kyiv,
2025. The dissertation is devoted to solving the pressing scientific and technical problem of enhancing the energy
efficiency of renewable and low-carbon energy sources (RLCES) within the Ukrainian electric power system (EPS),
taking into account contemporary challenges related to the systematic destruction and deterioration of the energy
infrastructure, the increasing share of plants with variable generation schedules, and the requirements of
sustainable development. The features of RLCES functioning in Ukraine and worldwide in the context of
decentralization, decarbonization and digital transformation have been studied. Factors contributing to the
increased efficiency of RLCES use in Ukrainian electric power system and promoting its sustainable development
have been identified. A method and algorithm have been developed to determine individual components of
electricity flows in electrical grid branches caused by generation and consumption at nodes, which allows
assessing the share of electricity consumption of a specific consumer covered by RLCES integrated into
microgrids, which is an important tool for decarbonization. A method has been proposed for assessing the
effectiveness of using low-carbon generation sources to reduce active power losses in microgrids by applying a
criterion method that takes into account the sensitivity of the optimality criterion. A comprehensive coefficient of
decentralization, decarbonization and digitization depending on influential factors is proposed, and the possibility
of using neuro-fuzzy modeling to predict the 3D level for LEES and microgrids is investigated. The main types of
damage to photovoltaic modules with tracking systems have been identified, the damage has been classified and
the causes of its occurrence have been determined, and the probability of its occurrence has been calculated. A
method for determining the technical condition of photovoltaic modules with tracking systems has been
developed, which made it possible to obtain their total remaining resource coefficient in power balancing tasks in
LEES. Keywords: renewable energy sources, local electric energy system, low-carbon energy sources, Smart Grid,
power balance, origin of electricity, solar power plants, optimization of operating modes, intelligent system,
energy storage systems.
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