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Pedepar:

1. CrenaneHko B.A. YripaBiiHH iHTerpaui€eo BifHOBIIOBAHUX [IKEPEJI €HEprii 0 PO3NOAIIbHUX €JIEKTPUYHNX
mepex. — Kanidikanifina HaykoBa Ipalis Ha IpaBax pykomnucy. Jluceprauist Ha 3500yTTsI HAyKOBOT'O CTYIIEHS
IokTopa (pinocoii y ranysi 3HaHb 14 EnekTpuyHa iHkeHepis 3a cnenianpHicTio 141 EnekTpoenepreTuka,
€JIEKTPOTEXHIKA Ta eJIeKTpoMexaHika. HallioHasbHUM TEXHIYHUN yHiBepcUuTeT YKpaiHu «KUiBCbKUM NOMITEXHIYHUN
inctutyT imeHi Iropst Cikopcbkoro», Kuis, 2025. YeTBepTuil eHepreTuyHui naket €sporneiicbkoro Coio3sy 6yB
IIPUMHATUN [J151 3MiLIHEHHS] €HepreTU4HOi 6e3eKY, 3HUKEHHS 3a71eXKHOCTI Bif 30BHIlIHIX €HEProHOCIiB i

3abe3ne4eHHs (PYHKLIOHYBAHHS BHYTPIlIHbOTO €HEPreTUYHOrO PUHKY. TOMY PO3BUTOK BifHOBJIIOBAaHUX JIKEpeJl



eHeprii B YKpaiHi BiiloBigaTuMe Mi>KHapOJHUM CTaHIApTaM, IIPUHLMUIIAM Ta [IPaKTUKaM €Bpornericbkoro Coway, a
TaKOX 33J0BOJIPHATAME II0TPEOU CYCIIiIbCTBA Ta HAlliOHAIbHOI €KOHOMIKY B IAIMBHO-€HEPreTUYHUX pecypcax y
€KOHOMIYHO e(eKTUBHUI, TeXHIYHO HaJilHN1, €KOJIOTIYHMI Ta 6€3M1e4YHUI CII0Ci0, rapaHTyBaTHMeE €HEPreTUYHY
0e3MeKy sIK B MUPHMI 4ac, TaK i B yMOBax HaJ3BMYaMHUX cUTyalill. [IpoTe BapTO 3a3HAYUTH, 1O iCHYIOUi pEXMMU
PO6OTH PO3NOAINBPHUX €JIEKTPUYHUX MEPEK MOXKYTb BiINIOBiaTH BUMOTraM i CTaHIapTaM JIMIIE MUHYJINAX
IeCSTUITh i He B 3MO03i 33/J0BOJIbHUTH HOBI 3aBIaHHS Ta MailbyTHI BUKJIMKY, 30KpeMa i XapaKTepUCTUKUA HOBUX
BiZJHOBJIIOBaHUX JyKepeJl eneprii. Hapasi B pi3HMX KpaiHax 3aCTOCOBYETLCS IIMPOKUI CIIEKTP CTPATerii
CTUMYJIIOBAHHSI Ta yIpasiiHH. [TpoTe, SKuii 3 pi3HUX IHCTPYMEHTIB € Hai6ibll e(EeKTUBHUM Ta JAi€BUM IJIs
36iJIbIIEHHS] YaCTKY BiTHOBIIIOBAHUX JIPKEPEJI €HePrii, BCe Ie 3a/INIIAEThCSI TEMOIO TOCiIKeHb, OCKiJIbKYA KOSKHUI
MEeXaHi3M Mae CBiil psif, lepeBar Ta HeJoJliKiB, a TaK0X crielu@iky 3actocyBaHHs. CHiJIbBHAM 7151 TAaKUX MEXaHi3MiB €
Te, 1110 BOHU IIOBUHHI peasli3yBaTUCs B pUHKOBUI CIIOCi6 6€3 BTpy4YaHHs B TOCIIOAAPCHKY [isJIbHICTb CY0'€KTIB Ta 3
MAaKCHMMAaJIbHOIO KOPUCTIO 711 EHEPrOCUCTEMU. TEXHIYHI YMOBHU € BaXKJIMBUM iHCTDYMEHTOM PETYJIIOBAaHHS
BiJHOCVH MK OIl€epaTopamu CUCTEMU PO3NO/INY Ta BIACHUKAMU BiJHOBJIIOBAHUX IpKepeJl eHeprii. Boun
PerJaMeHTYIOTb TEXHIUHI aCMIEKTU MiJKJII0UEeHHS TaKUX JPKEePeJl IO eJIEKTPOMEPEX Ta BUCTYNAIOTh MOJIEJLIIIO
B3aeMoJii ABOX CTOPiH. TexHi4HI yMOBH, IIOTIPHU iX BaKIIMBICTh, IOKPUBAIOTL JIILIE TEXHIYHY CTOPOHY IIMTAaHHS
[IpUEHAHHS BiTHOBIIOBAHUX JKepeJl eHeprii o mepexi. BoHu 3a6e31ne4yioTh 04aTKOBY BiITIOBiIHICTh IapamMeTpiB
00'€KTIB BiJIHOBJIIOBAaHUX JPKEPEJI €HEPTii 10 BUMOT MepeXeBOi iHPPacTPyKTypH, TAaKUX SK PiBHI HAIIPyTH,
IOIYyCTHMI KOJIMBaHHS 4aCTOTH, NIPOITYCKHA 3[aTHICTb MepexXi Tomo. [TpoTe TexHiYHi yMOBU HEe BPaxOBYIOThb
IOBrOCTPOKOBOTO BIIJIMBY POOOTU BiJHOBJIIOBAHUX JKEPeJl €Heprii Ha PyHKLIOHYBAHHS €eHEPrOCUCTEMHU Ta He
nepen6ayaloTh MeXaHi3MiB KOHTPOJIIO UM BiJI[IOBiAa/IbHOCTI 32 MOXKJIMBE IOTipIIeHHs YMOB ii eKcIiryaraltii.
Juceprauis cripsgMoBaHa Ha NiBUILEHHS €(PEKTUBHOCTI YIIPaBJliHHS iHTErpallielo BiJHOBIIOBAHUX JIKepeJl eHeprii
IO PO3MNOJNIBHUX €JIEKTPUYHUX MEPEXK LISIXOM 3aCTOCYBaHHSI PUHKOBUX MEXaHi3MiB. ¥ Takill cUCTEMi KOKEH
y4YaCHUK 6yzie HecTy (iHaHCOBY Bif[IOBiNa/IbHICTh 32 BIIJIMB Ha CTaH MEPEXi, CIVIaYyl04U 32 CTBOPEHI HUM
noripueHHs. lle 703BoUTh 36a7aHCYBaTH iHTEpECU ONIEPATOPiB CUCTEMU PO3MOIINY i BJACHUKIB BiJHOBIIOBAaHUX
IKepeJl eHeprii, CIIpyATH BiANOBIIaIbHIN reHepalii Ta CTUMYJIIOBAaTU MiHIMi3allilo HEraTUBHUX TEXHIYHMX HACIOKIB
1151 eHeprocucTeMu. JIjist 1boro B po6OTi 311iiCHEHO OLiHKY PU3UKIB (PYHKIIOHYBAaHHS PO3NOLiIJIBHUX MEPEX IIPU
iHTerpalii BifHOBIIOBaHUX JIKEPEeJl eHepril NJIIXOM BU3HaYeHHs KoedillieHTa epeKTUBHOCTI iHTerpariii, IKkui
6a3yeTbCs Ha KOMILJIEKCHOMY aHaJli3i napaMmeTpiB MepeXi i KOTpUH, Ha BiiMiHy Bif, iHIINX ITOKA3HUKIB, A€
MOXJIMBICTb CUCTEMHO OLIiHIOBAaTH Ta KOHTPOJIIOBATH BIUIUB TAKUX €JIEKTPOYCTAHOBOK HA MEPEXy. [Jis MigBUILEHHS
epeKTrBHOCTI QYHKI[IOHYBAaHHS MEPEX CUCTEM PO3IOLiTy eJeKTpUYHOi eHeprii npu inTerpauii BIE B ymoBax
3aIpOBAIKEHHS 4-TO €HEPreTUYHOro MaKeTy B JOCiI)KeHHI BUKOPUCTaHO nudepenLianio Tapudis Ha OCIYTU 3
po3Ioziny eJeKTPoeHePrii 3a piBHeM KoedillieHTa e(peKTUBHOCTI iHTerpalii BifHOB/IIOBAaHUX [IKepeJl €Heprii.
3pificHeHO ajanTanio qukiay JemiHra s BUpilleHHs TPo6JieM HEKOHTPOJIbOBAHOTO (PYHKLIOHYBaHHS
BiZJHOBJIIOBAHUX JPKEPEJI €HEPTii, 110 CTaJI0 MOKJIMBO 3aBJSKU BIIPOBAI)KEHHIO MEXaHI3My YIIPaBJIiHHS iX
iHTerpatielo B eJIEKTpUYHy Mepexy. KitouoBi cy10Ba: e1eKTpUYHA MEPEXa, PEKMMU POOOTHU PO3NOLiIIbHUX
€JIEKTPUYHUX MEPEX, BiJHOBJIIOBaHi JKepeJsia eHeprii, inTerpatis, nudepenunianis Tapu@dis Ha PO3NOAi
€JIEKTPOEHEePTii, yIIPaBIiHHS, SIKiCTb eJIEKTPUYHOI eHeprii. 3a pe3ysbTaTaMu [OCiIKeHb 0Iy6J1ikoBaHo 10 HayKOBUX
IIpaip, y TOMy 4MCJIi 4 cTaTeil y HayKoBUX (PaXxOBUX BUIAHHSX, 1 CTATTS y MiXKHAapOAHOMY BUMaHHI, 1 cTaTTsS y
BUJIQHHI, sIKe YBIilIJIO 10 MiXXKHAPOIHUX HayKOBUX 6a3 (Scopus) sik maTepianu KoHdepeHLii, 4 Te3 fonosinen y
36ipHMKax MaTepiasiB KOH(ePEeHLi.

2. Stepanenko V. Management of the integration of renewable energy sources into electricity distribution
networks. Qualifying scientific work, the manuscript. PhD thesis in the field of knowledge 14 Electrical engineering
in specialty 141 Electric power, electrical engineering and electromechanics. — National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, 2025. The Fourth Energy Package of the European Union
was adopted to strengthen energy security, reduce dependence on external energy carriers and ensure the
functioning of the domestic energy market. Therefore, the development of renewable energy sources in Ukraine
will comply with international standards, principles and practices of the European Union, as well as meet the
needs of society and the national economy in fuel and energy resources in a cost-effective, technically reliable,



environmentally friendly and safe manner, and guarantee energy security both in peacetime and in emergency
situations. However, it is worth noting that the existing modes of operation of distribution power grids can only
meet the requirements and standards of the past decades and are unable to meet new tasks and future challenges,
including the characteristics of new renewable energy sources. Currently, a wide range of incentive and
management strategies are being applied in different countries. However, which of the various instruments is the
most effective and efficient for increasing the share of renewable energy sources is still a topic of research, as each
mechanism has its own set of advantages and disadvantages, as well as specific application. What these
mechanisms have in common is that they should be implemented in a market-based manner without interfering
with the economic activities of entities and with maximum benefit to the power system. Technical specifications
are an important tool for regulating the relationship between distribution system operators and owners of
renewable energy sources. They regulate the technical aspects of connecting such sources to the grid and serve as
a model for interaction between the two parties. Despite their importance, technical conditions cover only the
technical side of the issue of connecting renewable energy sources to the grid. They ensure the initial compliance
of renewable energy facilities with the requirements of the grid infrastructure, such as voltage levels, permissible
frequency fluctuations, grid capacity, etc. However, the technical conditions do not take into account the long-
term impact of renewable energy sources on the functioning of the power system and do not provide for
mechanisms to control or account for possible deterioration of its operating conditions. This thesis aims to
improve the efficiency of managing the integration of renewable energy sources into distribution power grids by
applying market mechanisms. In such a system, each participant will be financially responsible for the impact on
the grid condition, paying for the deterioration they create. This will balance the interests of distribution system
operators and owners of renewable energy sources, promote responsible generation, and encourage minimization
of negative technical consequences for the power system. To this end, the paper assesses the risks of distribution
networks functioning during the integration of renewable energy sources by determining the integration
efficiency coefficient, which is based on a comprehensive analysis of network parameters and which, unlike other
indicators, makes it possible to systematically assess and control the impact of such electrical installations on the
network. To improve the efficiency of the operation of electricity distribution networks when integrating
renewable energy sources in the context of the introduction of the 4th Energy Package, the study uses the
differentiation of tariffs for electricity distribution services by the level of the efficiency coefficient of renewable
energy sources integration. The Deming cycle was adapted to solve the problems of uncontrolled operation of
renewable energy sources, which became possible due to the introduction of a mechanism for managing their
integration into the power grid. Keywords: electricity grid, modes of operation of electricity distribution systems,
renewable energy sources, integration, differentiation of electricity distribution tariffs, management, quality of
electricity. List of main publications of the applicant: Based on the results of the research, 10 scientific papers were
published, including 4 articles in scientific professional journals, 1 article in an international publication, 1 article in
a publication included in international scientific databases (Scopus) as conference proceedings, 4 abstracts in
conference proceedings.
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1. Kaninumk Bacuib [Tpokonosuy

2. Vasyl P. Kalinchyk

KBasigikamis: . . 1., gou., 05.14.02
ImenTudikarop ORCHID ID: 0000-0003-4028-0185
JonaTkoBa iHdopmarist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN IHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104YHi BiZOMOCTI
Biiacue IlpisBume Im's Io-6aThKOBI [onos Bonoanmunp Anzpitosn

TOJIOBH paju

BnacHe IlpizBume Im's I10o-6aTbKOBI [Torios Bonopmmup Annpifiosnd

TOJIOBYIOYOTO Ha 3acCiiaHHi

Bi,uHOBi,uaJleHI‘;I 3a Hi,uI'OTOBKy CremnaHeHKo Bitasiii AHaTOJIIMOBUY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHarosiiBHA

OisSIIBHOCTI




