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Pedepat/anoranis:

1. Inceprauist Ha 3000y TTs CTyneHs Jokropa dinocodii 3a crenianpHicTio 141 «EsleKTpoeHepreTuka,
€JIEKTPOTEXHIKA Ta eJIeKTpOMeXaHika». — [HCTUTYT BigHOBIOBaHOI eHepreTuku HAH Ykpainu, Kuis, 2026.
JuceprauiiiHa po6oTa IPpUCBIYEHA MiABUIIEHHIO JUHAMIYHOI CTiMKOCTI, HaZillHOCTi Ta eHeproePeKTUBHOCTI
JIOKaJIbHUX KOMOIHOBaHUX cucTeM esiekTpo3abesnedeHHs (JIKCE) 3 BigHoBmoBaHMME 1kepesnamu eHeprii (BE),
iHBEpTOPHUMH pecypcaMu Ta yCTaHOBKaMu 30epiraHHs enekrpoeHeprii (Y3E) B ymoBax iHepuiiHOro gediuury i
CTOXaCTUYHOI 3MiHU peXuMiB. O6’€KTOM JOCIIiIPKEHHS € IIPOLIECH IIEPETBOPEHHS, 6aJIaHCYBaHHS Ta KEPYBaHHS
notokamu eHeprii y JIKCE. [IpenMeT focifKeHHs — MeTOAM, MOZEJIi Ta alrTOPpUTMU 6araToOpiBHEBOTO aJlaliTUBHOTO

KEepyBaHHS peXMMaMU pOOOTH TaKuX cUCTeM. Po3po6sieHo 6araTopiBHEeBUN afallTUBHUN MiJXif, Y IKOMY PEXUM



po6otu JIKCE noaHo sik KEpOBaHy 3MiHHY, a BUOIp pesKUMY 37iICHIOETbCS 3 MHOXKUHU IONYCTUMUX CTaHIB 3
ypaxyBaHHAM napameTpiB BJIE, Y3E, 30BHIIIHbOI MEPEXi Ta KPUTEPIiB ONTUMAJIBHOCTI. 3aIIPONIOHOBAHO
iHTerpasibHMI KpUTEPiil afallTUBHOCTI, 1110 BpaxoBy€e HaliliHiCTh, eHeproedeKTUBHICTh, gerpanatito Y3E ta
IVHAMIYHY CTilKiCTb. PO3p0o6eHo MmatemaTnyHi mogeni pexumis Grid-Following, Grid-Forming, aBTOHOMHOi
pO6OTH, HYJILOBOTO [1EPETOKY Ta PECMHXPOHI3allii, a TAKOXK METOJ], 100y J0BU TPUBUMIPDHUX KapT PEXXUMIB.
CtBopeno uudposuii npitHuk JIKCE, skuii 06’ennye mogeni BIE, Y3E, iHBepTOpHUX [TepeTBOPIOBAYiB i alroputmu
KepyBaHHs Ta nepepbadvae inrerpaniio 3 EMS /SCADA i3 3actocyBanHsam CIM (IEC 61970 /61968) Ta mexaHi3MiB
kibepsaxucty IEC /TS 62351. CTroxacTUUHUI XapaKTep reHepallii Ta HABAHTAXKEHHSI BpaXOBAHO 32 I0IIOMOT 00
iMOBipHiICHUX MoJiesiel i MeTony MonTe-Kapio. [I715 o1iHI0BaHHS AMHaMIYHOI CTiHKOCTI BUKOPUCTAHO MTOKA3HUKU
RoCoF, BigxuneHHs yacToTu i Hanpyry, yac scraHosyneHHs, LVRT /JHVRT ta pecypcHi xapakrepuctuku Y3E. 3a
pe3yJbTaTaMU YMCEJIbHOTO MOZEJIIOBAHHS BCTAHOBJIEHO, 10 aflalITUBHE KepyBaHHs B pexxuMmax GFL/GFM,
OCTPiBHOI po60TH Ta pecUHXpOHi3aLii 103BoJisie 3HM3UTU ROCOF Ha 28-35 %, CKOPOTUTU YaC BCTAaHOBJIEHHS
napameTpiB yacToTu Ha 30-40 % Ta 3meHmNTH Aerpananio Y3E Ha 18-25 % nopiBHIHO 3 6a30BUMU CILI€HAPiSIMMU.
BusHaveHo, 1110 30Ha HalBUIOi afganTuBHOCTI Bianosinae SoC Y3E 50-65 %, a 1715 BipTyaabHOI €/1eKTpOCTaHLii Ha
6asi Takux JIKCE gocarayTo ycnimHocCTi pecrHXpoHi3alii 6113bKko 95 %. HaykoBa HOBU3HA noJirae y GOpMyBaHHi
6araTopiBHEBOr0 aJJaNITUBHOTO KEPYBaHHS 3 IMHAMIYHUM BUOOPOM PEXKUMY, PO3BUTKY MO eJei
0araTOKpUTEPiaJbHOTO Y3rOJKEHHS HallilHOCTIi, eHeproeeKkTUBHOCTI Ta pecypcy Y3E, a Tako>XX MeTogiB
M(pPOBOro ABiMHMKA i KapT pe>XuMiB. [IpakTUYHEe 3HaYEHHS Pe3yJIbTaTiB MOJISITa€ Y MOXKJIMBOCTI 3aCTOCYBaHHS
3aMpOINIOHOBAHUX MiAXOiB 17151 MiKpOMepeX, KPUTUYHOI iHPPACTPYKTYPH, TEJIEKOMYHIKallilHUX BY3JIiB, JaTa-
LeHTpiB Ta iHmux 06'eKkTiB 3 BIE i1 Y3E. Po3paxyHKOBUI €KOHOMIUHUIT €eKT Bifl, BIPOBAIKEHHS aallTUBHOTO
aJITOPUTMY CTAHOBUTb 2384 TUC. TPH Ha PiK 32 PaXyHOK IIOIOBXKEHHS pecypcy oOjIafiHaHH Ta 3HV>KEHHS

€HEPreTN4YHUX BTPAT.

2. Dissertation for the degree of Doctor of Philosophy in speciality 141 “Electric Power Engineering, Electrical
Engineering and Electromechanics”. - Institute of Renewable Energy of the National Academy of Sciences of
Ukraine, Kyiv, 2026. The dissertation addresses the improvement of dynamic stability, reliability, and energy
efficiency of local combined power supply systems (LCPS) integrating renewable energy sources (RES), inverter-
based resources, and energy storage systems (ESS) under conditions of inertia deficit and stochastic operating
changes. The object of the research is the conversion, balancing, and control of energy flows in LCPS. The subject
of the research comprises methods, models, and algorithms for multilevel adaptive control of their operating
modes. A multilevel adaptive approach has been developed in which the LCPS operating mode is treated as a
controllable variable and selected from a set of admissible states with account for RES and ESS conditions, external
grid parameters, and optimization criteria. An integral adaptability criterion is proposed to combine reliability,
energy efficiency, ESS degradation, and dynamic stability. Mathematical models are developed for Grid-Following,
Grid-Forming, islanded operation, zero-power-flow operation, and resynchronization, together with a method for
constructing three-dimensional regime maps. A digital twin of the LCPS has been created, integrating models of
RES, ESS, inverter converters, and control algorithms and providing for integration with EMS /SCADA using CIM
(IEC 61970/61968) and IEC /TS 62351 cybersecurity mechanisms. The stochastic nature of generation and load is
considered using probabilistic models and Monte Carlo simulation. Dynamic stability is assessed using RoCoF,
frequency and voltage deviations, settling time, LVRT /JHVRT indicators, and ESS resource characteristics.
Numerical simulation results show that adaptive control in GFL/GFM, islanded, and resynchronization modes can
reduce RoCoF by 28-35%, shorten frequency settling time by 30-40%, and reduce ESS degradation by 18-25%
compared with baseline scenarios. The highest adaptability zone is associated with an ESS state of charge of
50-65%, while a virtual power plant formed on the basis of such LCPS achieves a resynchronization success rate of
approximately 95%. The scientific novelty consists in the development of multilevel adaptive control with dynamic
operating-mode selection, further development of models for multicriteria coordination of reliability, energy
efficiency, and ESS lifetime, and advancement of digital-twin and regime-map methods. The practical significance
lies in the applicability of the proposed approaches to microgrids, critical infrastructure, telecommunication
facilities, data centers, and other facilities with RES and ESS. The estimated economic effect of implementing the



adaptive algorithm is UAH 2.384 million per year due to extended equipment lifetime and reduced energy losses.
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