O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0825U002184
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 06-06-2025

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kysnenos Imutpo CepriftoBuy

2. Dmytro S. Kuznetsov

KBasmigikamis:

InenTudikarop ORCID ID: 0009-0003-1543-7854
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHeniaJIbHOCTI: 141

Ha3Ba HayKOBOIi CIIeIiaIbHOCTI: EjieKTpoeHepreTyKa, eleKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa
lanyss / ralesi 3HaHb. €JIEKTPUYHA iHXKeHepis

OcBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTI: EnekTpoeHepreTnka, eJ1eKTpOTEXHIKa Ta

€JIEKTPOMeEXaHiKa

Jara 3axucrTy: 21-07-2025

CrneniaJbHICTh 3a OCBITOIO: EleKTpoeHepreTuka, eeKTpOTEXHIKa Ta eJleKTpoMexaHika
Micue po6oTu 3400yBayva:

Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliaai30BaHOI BYEHOI pazu). PhD 9629

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micqesﬂaxo,lpKeHHﬂ: ByJl. Kupnn4oBa, 6yz. 2, XapkiB, XapKiBCbKU p-H., 61002, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: By Kupnuyosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koy TeMaTHYHHUX PYOPHK: 44.29

Tema guceprauii:
1. TTligBuimenHs: eHeproepeKTUBHOCT] eJIeKTPUYHLX MEPEX 3 BITHOBIIOBAHMMU JPKEPEJIaMU >KUBJIEHHS 32 PaXyHOK

BUKOPMCTAHHS OPraHi3alifHUX Ta TEXHIYHUX 3aXOLiB
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Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUHOI 3a/1a4i, TOB'3aHO] 3
NiABUILEHHSIM eHeproeeKTUBHOCT] €JIEKTPUYHNX MEPEX 3 BiTHOBJIIOBAHMMHU JI)KePeJIaMU >KUBJIEHHS 32 PaXYHOK
BUKOPUCTAHHS OpPTraHi3allilHAX Ta TeXHIYHUX 3ax0fiB. O0'€KT IOCiIKEHHsI — IPOLeC Nepeaadi eJIeKTPUYHO]
€Heprii B pO3MOIiIbHUX €JIEeKTPUYHUX MEPEXKAX, SIKi MiCTATh BiZHOBJIOBAHI JKepesa XuBjaeHHs. [Ipenmer
IOCJIIKEHD — €JIEKTPUYHI IapaMeTPU Ta CXEMU PO3NOMIIbHUX €JIEKTPUYHUX MEPEXK, SIKi MiCTSITh BiIHOBJIIOBAHI
IpKepeJia )KUBJIEHHs. MeTa po60oTHy - NoJIsArae B MifBUIIEHHS €HeproeeKTUBHOCTI €JIEKTPUYHUAX MEPEXK 3
BiJJHOBJIIOBAJIbHUMU JIJKE€PEJIaMU JKMBJIEHHS 33 PaXyHOK BUKOPUCTaHHA OpraHizaliiiHuX Ta TEXHIYHUX 3aX0[iB. 3a

pe3yJbTaTaMu JOCJIiIP)KeHHSI OTPUMAaHO HACTYIIHI HAYKOBI pe3yJIbTaTy: OTPUMAB OaJbIINil PO3BUTOK METO],



CHACTEMATUYHOTO aHaJIi3y TONOJIOTIYHUX KOHQIrypaLiil eJIeKTPUYHMX MEPEX Ha OCHOBI KOMII'IOTEPHOTO
mogeroBaHHs B PowerFactory, mo Binpi3HsS€eTbCs Bif iCHYI0UMX BUKOPUCTAaHHSAM 3BaXeHOi PyHKLT i nyis
iHTerpasibHOI OL[iHKY aJlbTEPHATUBHUX KOHPIrypaniii mepesxi. 3alipor1oHOBaHU METO], 103BOJISIE OJHOYACHO
BpPaxOBYBaTHU JEKijIbKa KpUTEPiiB onTuMisaii, 1151 BU60py eHeproepeKTUBHOI TONOJIOTI MEPEXi; BIOCKOHAJIEHHO
METOJ], TIOCJTiJOBHOTO I1epebopy BapiaHTiB aJist BU60py Miclib BctaHOBJeHHS BIIE B posnoninbunx EM, mo
BiZIpi3HS€TLCA Bifl iCHYI0UMX 3aCTOCYBaHHSM IHIEKCY YyTJINBOCTI, IKUM TPYHTYETLCS Ha aHaJli3i aKTUBHUX BTPAT B
JiHisix enexkrponepenay (JIETI) Ta BpaxoBye TexHiuHi ooMmexxeHHs EM , o 103Bosisie 3a6€31e4nTy CTiKOCTI Ta
CTabiNIbHOCTI pOOOTU €JIEKTPUUHUX MEPEX; OTPUMAB ITOJaJIbIINI PO3BUTOK METO], AMHAMIYHOTO TPOrpaMyBaHHS
I BU3HAYEHHS ONTMMAaJIbHUX Miclip BcTaHOBIeHHS KY B EM, 4Kuii Binpi3HAETHCS Bif, iCHYIOUMX MiAXOLiB
BHMKOPHCTaHHSIM KOMOIHaTOPHUX 337ja4 Ha OCHOBI KOMIT'lIoTepHOro moaemoBaHHsl EM B PowerFactory, 1o no3BoJise
6i7bIl I€Ta/ILHO OLIHUTY MOXJIMBI BapiaHTH po3mileHHs KY B Mepesxi; HayKOBO OOIPYHTOBaHA HEOOXiIHICThb
BUKOPUMCTAHHS IIOETAINHOI Ta CUCTEMATU30BAHOI CTpaTeTii MOAEPHI3alil €JIEKTPUYHUX MEPEXK 3 METOIO MiIBUILEHHS
ix eHeproedeKTUBHOCTI B yMOBax 3pocTaroyoi iHterpauii BJIE, 1o Bifpi3HseTbCs Bifi iCHyIOUMX BUKOPUCTAHHSIM
y3araJibHEHOi 6araToKpUTepianbHOI LinboBOi QYHKI, sIKa 103BOJISIE BpaxyBaTH OJJHOYACHO OpraHizalliiHO-TeXHi4Hi
3aX0JY Ta NapaMETPH PEXUMIB €JIEKTPUYHUX MepeX. [IpakTU4He 3HaUeHHS OTPUMAaHUX Pe3yJbTaTiB JJis
€JIEKTPOEHePreTUYHOI rasysi rnossirae B HaCTYIIHOMY: po3po6JieHa MeTOIMKa aHali3y TOMOJIOTTYHUX KOHOIrypariiii
€JIEKTPUYHUX MEPEX i3 BUKOPUCTAaHHSIM 3BaXeHOI PyHKLI i 03BOJIsIe 3a6€31e4nTH 6isbll OOIPYHTOBAHUII BUOIp
ONTUMAJIbHOI CTPYKTYPU MEPEXi B yMOBaX 0araTOKpUTEPiasbHOCTI; yIOCKOHAJIEHa METOJIMKA BUOOPY MiCllb
BCcTaHOBJIEHHA BJIE B posnoginbunx EM i3 3aCcTOCYBaHHSAM IHIEKCY YYTJIMBOCTI Ta BpaXyBaHHAM TEXHIYHUX
00Me>KeHb, sIKa ifBulye epeKTUBHICTb OIYKY ONTUMAaJIbHUX BapiaHTiB inTerpauii BIE B po3nonineyi EM;
po3pobiieHa METO VKA BU3HAYEHHS Miclp po3MileHHst KY B EM Ha OCHOBI BUKOPUCTaHHSI METOAY JMHAMIYHOTO
[IPOrpaMyBaHHS Ta KOMITIOTEPHOTO MOJIE/IIOBaHHS, 1110 3abe3Ievye MigBUIIeHNI piBeHb JeTasizalii peskKuMHUX
XapaKTEePUCTUK Ta CUCTEMHOI B3aeMO[Iii €IEMEHTIB pOo3Moinbynx EM npu OLiHIOBaHHI Pi3HUX MicClib BCTAHOBJIEHHS
KVY; po3pob6seHo anroputm peasisaliii 3anporoHOBaHOi MOETANTHOI CUCTEMaTU30BaHoi cCTpaTerii MosepHizariii
€JIEKTPUYHMX MEPEX Ha OCHOBI 6araToKpUTepianbHOI PYHKLII Lijl, 10 BKJIIOYae OpraHis3alilfilHO-TEXHI4Hi 3aX011
IJ1s1 onTuMi3anii pyHKLiOHYBaHHS, MiABUILIEHHS eHeproeeKTUBHOCTI Ta 3abe3neyeHHs cTabinbHOCTI poboTH
posnopinbuux EM. 3a pesysbTaTaMu JOCHIiIKEHHS NiATBEPI)KEHO ITPAKTUYHY Ta TEOPETUYHY L[iHHICTh
PO3p06JIEHUX METOIiB, HAJIJAHO NIPAKTUYHI peKOMEeHallii, 00 3aCTOCYBaHHS PO3POOJIEHNUX METOIIB T PO3IJISIHYTO

INEPCIIEKTNBU ix [ooabuioro po3BUTKY.

2. The dissertation is dedicated to solving a pressing scientific and technical problem related to increasing the
energy efficiency of electrical networks with renewable power sources through the use of organizational and
technical measures. The object of research - the process of transmitting electrical energy in distribution electrical
networks that contain renewable power sources. The subject of research - electrical parameters and diagrams of
distribution electrical networks that contain renewable power sources. The aim of the study - is to increase the
energy efficiency of electrical networks with renewable power sources through the use of organizational and
technical measures. The following scientific results were obtained as a result of the research: the method of
systematic analysis of topological configurations of electrical networks based on computer modeling in
PowerFactory was further developed, which differs from existing ones by using a weighted objective function for
the integral assessment of alternative network configurations. The proposed method allows you to simultaneously
take into account several optimization criteria to select an energy-efficient network topology; the method of
sequential selection of options for selecting locations for installing RES in distribution power plants was improved,
which differs from existing ones by using a sensitivity index, which is based on the analysis of active losses in
power transmission lines (PTL) and takes into account the technical limitations of power plants, which allows
ensuring the stability and stability of the operation of power networks; the dynamic programming method for
determining the optimal locations for installing KU in EM has been further developed, which differs from existing
approaches by using combinatorial problems based on computer modeling of EM in PowerFactory, which allows
for a more detailed assessment of possible options for placing KU in the network; the need to use a phased and
systematic strategy for modernizing electrical networks in order to increase their energy efficiency in the



conditions of increasing integration of RES has been scientifically substantiated, which differs from existing ones
by using a generalized multi-criteria objective function, which allows taking into account simultaneously
organizational and technical measures and parameters of electrical network modes. The practical significance of
the results obtained for the electric power industry is as follows: the developed methodology for analyzing
topological configurations of electrical networks using a weighted objective function allows for a more
substantiated choice of the optimal network structure in multi-criteria conditions; improved methodology for
selecting locations for RES installation in distribution power plants using the sensitivity index and taking into
account technical limitations, which increases the efficiency of searching for optimal options for integrating RES
into distribution power plants; developed methodology for determining locations for CU placement in power
plants based on the use of the dynamic programming method and computer modeling, which provides an
increased level of detailing of operating characteristics and systemic interaction of distribution power plant
elements when assessing different locations for CU installation; developed algorithm for implementing the
proposed phased systematized strategy for modernizing electrical networks based on a multi-criteria objective
function, which includes organizational and technical measures to optimize the functioning, increase energy
efficiency and ensure the stability of distribution power plants. The results of the study confirmed the practical
and theoretical value of the developed methods, provided practical recommendations for the application of the
developed methods and considered the prospects for their further development.
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