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Pedepar/anoTamis:

1. Y po6oTi BupillleHo BaXXJINBY HAyKOBO-TIPUKJIAIHY IIPOOJIEMY, SIKA IIOJISITA€ Y CTBOPEHHI TEOPETUKO-
METOM0JIOTIYHUX 3acafi CEPBIC-OPI€HTOBAHOTO PO3BUTKY PETiOHAJILBHUX EHEPTOCUCTEM, 1110 3aKIaJAI0Th HAYKOBY
OCHOBY ix PyHKLiOHYBaHHS i TpaHcdopMallii, 3a6e31edyiour CUCTEMHO y3ropKeHe MifBUlleHHS e(peKTUBHOCTI,
CaMOJIOCTaTHOCTI, THYYKOCTI 1 CTIIKOCTi eHepro3abesleyeHHs perioHiB B YyMOBax AeleHTpaizallii reHepalii,
PO3BUTKY BilHOBJIIOBAHUX JIKE€PEJI €HEPrii, CHCTEM HAKOTIMYEHHS, MiX)KCEKTOPHUX [1€PETBOPEHb €Heprii Ta
3POCTaHHS pU3KKiB i HeBU3HAYEHOCTI. PO3p06JieHO MeTOmOJIOTiuHI 3acaiy cepBic-opieHTOBaHOTO po3BUTKY PEC, aki
0a3yI0TbCsl HA CUCTEMHOMY IIPE/ICTaBJIEHH] perioHasbHOI €HEPrOCUCTEMHU SIK MYJIbTUCEKTOPHOI TEXHIKO-
€KOHOMIYHOI cucTemy, o PYHKIIOHYE y CKIIaJli €HEPreTUYHOI CUCTEMH KpaiHu Ta 3abe3nedye GOpMyBaHHS
6araToBUMIipHOI LIIHHOCTi eHepreTUYHNX CEPBICIB 17151 CIIO’KMBAYiB i €eHepreTHYHOI iIHPPaCTPYKTypHU.
3anpornoHOBaHO KOHLEIILI iHTerpalii eHepreTuyHux cepsiciB y cTpykTypy PEC, sika popmarisye B3aemogiio



BUPOOHUKIB €JIEKTPUYHOI i TEII0BOI €Heprii, o11epaTopiB MEPEX, arperaTopis, CIIOXUBAYIB i IPOCIOMEPIB SIK
€JIEMEHTIB €I1HOI CepPBiCHOI €eKOCUCTEMHU Ta LO3BOJISIE 3IiMICHIOBATH OLiHIOBaHHS €(PeKTUBHOCTI QYHKI[IOHYBaHHS
PEC Ha OCHOBI OKa3HUKIB LIiIHHOCTi eHepreTUYHUX CepBicCiB. PO3pob6eHo eKoHOMiKO-MaTeMaTU4YHi Moei
MYJIbTUCEKTOPHOrO 6anancyBaHHs PEC, 10 BpaxOBYIOTb MiXKCEKTOPHI IEPETBOPEHHSI €HEPrii, HAKOIIMYEHHH,
pe3epBYBaHHS Ta MiXKpeTiOHaJIbHI IEPETOKU eHeprii Ta 3a6€311e4yI0Th MOXJIMBICTb CLIEHAPHOTO aHAJIi3y PO3BUTKY
PEC B ymMOBax HeBU3HAY€HOCTI. 3alIpOIIOHOBAHO METOJ, OLiHIOBAaHHS CTillKOCTi eHepro3abesneyeHHs PEC Ha 0CHOBI
IHTErpasbHOrO MOKa3HUKA CTiMKOCTI Ta IOKa3HMKA [IPMXOBAHOI BAPTOCTI CTIMKOCTI, 10 JO3BOJISIE BU3HAYATU
€KOHOMIYHO OOI'DYHTOBAHI IapaMeTpu MOJEPHi3allii eHepreTnyHoi iHppacTPpyKTypu 3 ypaxyBaHHSIM BUMOT JIO
HaJiHOCTI, THYYKOCTi Ta pe3epByBaHHS. BCTaHOBIEHO 3aKOHOMIPHOCTI B3a€MO3B'SI3KY MiXK €(DEKTHBHICTIO
dyHkuionysaHHs PEC Ta piBHeM CTillKoCTi ix eHeprosabeseyeHHs, 1110 CTBOPIOE OCHOBY /1J151 POPMYBaHHS
€KOHOMIYHO JOLJIbHUX CTPaTEriil pO3BUTKY €HEPreTUYHOI iH(PPACTPYKTYpH peTioHiB. PO3p0o6yieHO MeTOf,
CLIEHapHOTO aHaJlizy cepBic-opieHTOoBaHOrO po3BUTKY PEC, sIKMii 103BOJIsIE€ BU3HAYATH GPOHTHUP CTIMKOCTI
€HEeprocuCcTeMHU Ta OLIiHIOBATY BHECOK OKPEMUX €HEepPreTUYHUX CEepPBIciB y 3a6e3nedeHHs epeKTUBHOCTI Ta CTIMKOCTI
PEC 3 BUKOpDUCTaHHSIM iHCTPYMEHTapilo Teopii irop, 3okpemMa noxkasHuka lllemnsi. Po3apo6ieHo MeTo[010ri4YHi
3acagy OLiHIOBaHHA JOCTOBIPHOCTI Pe3yJIbTaTiB MOJE/IIOBAHHS CLI€HAPiiB CEPBiC-OPi€HTOBAHOIO PO3BUTKY
nepcnektTuBHUX PEC Ta NifTpUMKU NPUMHSATTS yIPaBIiHCbKUX PillleHb 3 ypaXyBaHHSM BIUJIMBY €HEPreTUYHUX
CEpBiCiB, pU3KUKiB i HEBU3HAYEHOCTI. Pe3ysnbTaTu KinbKicHOI onTuMisauii ctpyktyp PEC 3a kpurepismu
€Heproe(EeKTUBHOCTI, EHEPreTUYHOi CAMOJOCTATHOCTI Ta CTIMKOCTi €HEProNnoCTa4aHHs JEMOHCTPYIOTh
MO>KJIMBICTb CKOPOUYEHHSI CIIOKMBAaHHS IEPBUHHOI eHeprii npn6san3Ho Ha 10%, 36iyblIeHHS iHIeKCy
eHeproedeKTUBHOCTI 6i/bl HIX y 2,4 pa3a, MOKpallleHHs! iHJIeKCy CaMOJOCTaTHOCTI Ta 3MeHIIeHHs Aediuuty

€HEPreTUYHUX TTI0CJIVT.

2. The dissertation addresses an important scientific and applied problem consisting in the development of
methodological foundations for the service-oriented transformation of regional energy systems through the
formulation of theoretical provisions, methods, and models enabling the transition from a product-oriented to a
service-oriented paradigm of energy system functioning. This transition ensures improved energy efficiency,
enhanced regional energy self-sufficiency, and increased resilience of energy supply under conditions of
generation decentralization, digitalization, and integration of distributed energy resources. Methodological
foundations for the service-oriented transformation of regional energy systems are developed based on
representing regional energy systems as complex multi-sector technical-and-economic systems operating within
the Unified Power System of Ukraine and forming multidimensional value of energy services for both consumers
and energy infrastructure. A conceptual framework for integrating energy services into the structure of regional
energy systems is proposed. It formalizes the interaction among electricity and heat producers, network
operators, aggregators, consumers, and prosumers as elements of a unified service ecosystem and enables
performance assessment based on multidimensional indicators of energy service value. Economic and
mathematical models of multi-sector balancing of regional energy systems are developed, taking into account
cross-sector energy conversion, storage processes, reserve capacity formation, and intersystem power flows
within the Unified Power System of Ukraine. These models enable scenario analysis of regional energy system
transformation under uncertainty conditions. A method for assessing the resilience of regional energy supply
systems is proposed based on an integral resilience index and the shadow cost of resilience indicator, allowing
determination of economically justified parameters for modernization of energy infrastructure considering
requirements for reliability, flexibility, and reserve adequacy. Regularities describing the relationship between
operational efficiency and resilience of regional energy systems are established, forming the basis for economically
justified strategies of regional energy infrastructure development. A scenario-based analytical method for service-
oriented transformation of regional energy systems is developed, enabling identification of resilience frontiers and
evaluation of contributions of individual energy services to system performance using cooperative game theory
tools, in particular the Shapley value. Methodological principles are developed for assessing the reliability of the
results of modeling scenarios for service-oriented development of promising RES and for supporting management
decision-making taking into account the impact of energy services, risks, and uncertainty. The results of



quantitative optimization of regional energy system structures according to the criteria of energy efficiency,
energy self-sufficiency and energy supply sustainability demonstrate the possibility of reducing primary energy
consumption by approximately 10%, increasing the energy efficiency index by more than 2.4 times, improving the
self-sufficiency index and reducing the deficit of energy services.
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