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Pedepar:

1. CrenaneHko B.A. YnipaBiiHHs iHTerpaui€elo BiflHOBJIIOBaHYX [KepeJl €Heprii 40 pO3NOAUIbHUX €IEKTPUIHUX
Mepex. — KBasigikaniiiHa HayKoBa Mpals Ha [paBax pyKkonucy. Jluceprallis Ha 3000yTTsl HAyKOBOTO CTYIIEHS
nokropa (inocodii y ranysi 3HaHb 14 EnexTpuyHa iHxxeHepis 3a cnetianpHicTio 141 EnexTpoenepreTuka,
€JIEKTPOTEXHIKA Ta eJIeKTpOoMexaHika. HallioHaJIbHUI TEXHIYHUN YHiBepCUTET YKpaiHu «KUiBCbKUI MO/ TEXHIYHUN
inctuTyT imeHi Iropst Cikopcbkoro», Kuis, 2025. YeTBepTuil eHepreTUYHUI naket €sponencskoro Cowosy 6yB
MIPUMHATUN 117151 BMIlTHEHHS €HePreTUYHOI 6e31eKu, 3HUKEeHHS 3a71e5KHOCTI Bif 30BHIIIHIX €HEPTOHOCIIB i
3a6esneyeHHs QyHKLiIOHYBaHHS BHYTPIIIHbOIO €HEPTETUYHOTO PUHKY. TOMY DO3BUTOK BiJJHOBJIIOBAaHUX JIKEPEJ
eHeprii B YKpaiHi BifloBigaTuMe Mi>KHapOJHUM CTaHIApTaM, IPUHLMUIIAM Ta [IPaKTUKaM €Bpornericekoro Coway, a
TaKOX 33,0BOJIbHSITUME IIOTPe6M CYCIHilbCTBA Ta HALliOHAJIbHOI €EKOHOMIKY B IAJIMBHO-€HEPTreTUYHUX PECypcax y

€KOHOMIYHO e(eKTUBHUI, TEXHIYHO HaNlilHNIA, €KOJIOTIYHMI Ta 6e3I1e4YHU CII0Ci0, rTapaHTyBaTUMe €HEPreTUYHY



0e3MeKy sIK B MUPHMI 4Yac, TaK i B yMOBax HaJ3BMYaMHUX cUTyalill. [IpoTe BapTO 3a3HAYUTH, 1O iCHYIOUi PEXKMMU
POOOTH PO3NOIIbHUX €JIEKTPUIHMX MEPEK MOKYTh BiZIIIOBiATY BUMOTraM i CTaHIApTaM JINLIE MUHYJINX
IeCSITUIITh i He B 3MO03i 33/J0BOJIbHUTH HOBI 3aBaHHS Ta MailbyTHI BUKJIMKY, 30KPEMA i XapaKTepPUCTUKUA HOBUX
BiZJHOBJIIOBaHUX JyKepeJl eneprii. Hapasi B pi3HMX KpaiHax 3aCTOCOBYETLCS IIMPOKUI CIIEKTP CTPATErii
CTUMYJIIOBAHHS Ta ynpasiiHH. [IpoTe, Skuii 3 pi3HUX iHCTPYMEHTIB € Hai6ibll e(EKTUBHUM Ta JAi€BUM IJIS
30iJIbIIEHHS] YaCTKY BiTHOBIIOBAHUX JIKEPEJI €HEeprii, BCe Ie 3a/INIIAEThCsI TEMOIO TOCiIKeHb, OCKiIbKY KOSKHUHI
MEXaHi3M Mae CBiil psi IepeBar Ta HeJoJIiKiB, a TaKOX crienu@iky 3actocyBaHHs. CHiJIbBHAM 7151 TAKUX MEXaHi3MiB €
Te, 110 BOHY [TIOBMHHI peasi3yBaTUCsl B PUHKOBUI CIIOCi6 6€3 BTpy4YaHHS B TOCIOJAPChKY AisSJIbHICTb CYO€KTIB Ta 3
MaKCHMAaJIbHOIO KOPUCTIO 1711 EHEPrOCUCTEMU. TEXHIYHI YMOBHU € BaXKJIMBUM iHCTDYMEHTOM DETYyJIIOBAaHHS
BiJHOCHH MIX OIl€paTopamMu CUCTEMU PO3INOAIIY Ta BIACHUKAMU BiJHOBJIIOBAHUX IpKepeJl eHeprii. Boun
PerJIaMeHTYIOTb TEXHIUHI aCMIEKTU MiKJII0UEeHHS TaKUX JPKEePeJl IO eJIEKTPOMEPEXI Ta BUCTYNAIOTh MOJEJLIIO
B3aeMoJii IBOX CTOPiH. TexHi4YHI yMOBH, IIOTPHU iX BaKJIMBICTh, IOKPUBAIOTL JINILIE TEXHIYHY CTOPOHY IIMTAaHHS
IIpUENHAHHS BiJHOBJIIOBAaHUX JKepeJl eHeprii o mepexi. BoHu 3a6e3neuyioTh 04aTKOBY BiITIOBiIHICTh IapamMeTpiB
00'€KTiB BiJIHOBJIIOBAaHUX JPKEPEJI €HEPTii 10 BUMOT MEPEXXEBOI iHPPACTPYKTYPH, TAaKUX SK PiBHI HAIIPyTH,
IOMYyCTMMi KOJIMBAHHS 4aCTOTH, NIPOITYCKHA 3[aTHICTh Mepexi Towo. [IpoTe TexHiYHi yMOBU HE BPAaxOBYIOThb
IIOBrOCTPOKOBOTO BILJIMBY POOOTU BiTHOBJIIOBAHUX JKepeJl eHeprii Ha QyHKI[iOHyBaHHS €HEProCUCTEMU Ta He
nepen6ayvaloTh MEXaHi3MiB KOHTPOJIIO UM BiJl[IOBiAa/bHOCTI 32 MOXKJIMBE IOTipIIeHHS YMOB ii eKcIiryarartii.
Juceprauis cripsgMoBaHa Ha NiBUILEHHS €(PEKTUBHOCTI YIIPaBJIiHHS iHTErpalielo BiHOBIIOBAHUX JIKepeJl eHeprii
IIO PO3IOAINbHYX €JIEKTPUYHUX MEPEXK LIJIAXOM 3aCTOCYBaHHS PUHKOBUX MEXaHI3MiB. Y Takil CUCTEMI KOXKEH
Y4YaCHUK 6yzie HecTy (iHaHCOBY Bif[IOBiNa/JIbHICTh 3a BIIJIMB Ha CTaH MEPEXi, CIJIaYyl04U 3a CTBOPEHI HUM
noripuieHHs. lle 703BoUT 36a71aHCYBaTH iHTEPECU ONIEPATOPiB CUCTEMU PO3NOIINY i BJACHUKIB BiTHOBIIOBAaHUX
IKepeJl eHeprii, CIIPUSTY BifIIOBiNAIbHIN reHepalil Ta CTUMYJIIOBATY MiHIMi3allil0 HEraTUBHUX TEXHIYHUX HACJIIIKIB
L7151 eHeprocucteMu. Ijist 11boro B po6OTi 3[[iICHEHO OIiHKY PU3KKiB (PYHKLIOHYBaHHS PO3IOIIIbHUX MEPEX IIpU
iHTerpaii BiIHOBIIOBAaHUX JIKEPEJl €eHeprii NJIsIXOM BU3HaYeHHs KoedillieHTa epeKTUBHOCTI iHTerpariii, Ikui
6a3yeTbCs Ha KOMILJIEKCHOMY aHaJli3i mapaMeTpiB MepexXi i KOTpUH, Ha BiIMiHY Bif] iHIINMX [1I0KA3HUKIB, A€
MOXKJIMBICTb CUCTEMHO OLIiHIOBATH Ta KOHTPOJIIOBATH BIUIUB TAKUX €JIEKTPOYCTAHOBOK HA MePEXXy. [Jis MigBUILEHHS
ePeKTUBHOCTI QYHKIiOHYBaHHS MEPEXK CUCTEM PO3IOJily eJeKTpU4Hoi eHeprii npu inTerpauii BIE B ymoBax
3aIPOBAIKEHHS 4-TO €HEPreTUYHOrOo MAaKETy B JOCJiI)KEHHI BUKOPUCTAaHO IudepenLianio TapudiB Ha IOCIYTU 3
PO3I0LiNy eJIeKTPOeHEPrii 3a piBHeM KoedillieHTa €(PeKTUBHOCTI iHTerpalii BifHOBIIOBAHUX [IKepeJl €Heprii.
3gilicHeHo apanTanio HuKiy JlemiHra AJ1s BUpileHHs Tpo6JieM HEKOHTPOJIbOBAHOIO QYHKIiOHYBAaHHS
BiZJHOBJIIOBAHUX JPKEPEJI €HEPTii, 110 CTaJI0 MOKJIMBO 3aBMSKU BIIPOBAIKEHHIO MEXAHI3MY YIIPABIIiHHS iX
iHTerpatieto B €J1eKTpUYHY MepexXy. Killo4oBi ci10Ba: €J1IeKTpUYHA MEpPeXKa, PEXXMMHU POOOTH PO3MNOAINBHUAX
€JIEKTPUYHUX MEPEX, BiTHOBJIIOBAHI Ipkepesia eHeprii, interpauis, audepeHuianis Tapudis Ha po3NnoAin
€JIEKTPOEHEePTii, yIIpaBJliHHS, SIKiCTb eJIEKTPUYHOI eHeprii. 3a pe3ybTaTaMu [OCiIKeHb 0ny6J1ikoBaHo 10 HAayKOBUX
Ipaip, y TOMy 4MCJIi 4 cTaTell y HayKOBUX (PaXOBUX BUIAHHSX, 1 CTATTS y MiXKHAapOAHOMY BUMaHHI, 1 cTaTTS y
BUJIaHHI, sIKe YBIiMIJIO 10 MiXXKHAPOIHUX HayKOBUX 6a3 (Scopus) sik maTepianu KoHdepeHii, 4 Te3 Tonosinen y
36ipHMKaxX MarepianiB KOHbEpPeHIIii.

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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IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN iIHCTUTYT imMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npociekT bepecTeiichKuii, oyz. 37, Kuis, 03056, Ykpaina
dopma ByracHoOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZOMOCTi
Biacue IlpisBume Im's ITo-6aThKOBI [Toros Bosioaumnp AHAPiA0OBIY

TOJIOBH pajgu

Bsacue IlpisBume Im'st [To-6aThKOBI [Tonos Bonoaumup Anzpiiiosn

rOJIOBYIOYOTO Ha 3acCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

CrenaHeHKo Bitaniii AHATOJIIIOBUY

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



