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Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUPIIIEHHIO aKTya/IbHOI HAYKOBO-TEXHIUHOI 3aa4i, MOB'13aHO] 3
HiABUILEHHSIM €Heproe(eKTUBHOCTI €JIEKTPUYHUAX MEPEX 3 BiTHOBIIOBAHMMU J)KEPEJIaMU >KUABJIEHHS 32 PaXyHOK
BUKOPUMCTAHHS OPTaHi3alliHUX Ta TEXHIYHUX 3aX0fiB. O0'€KT IOCIiIKeHHS — MPOoLieC Nepeaadi e1eKTPUIHO1
€Heprii B pO3NOAINIBbHUX €JIEKTPUYHUX MEPEKAX, IKI MICTATh BiJHOBJIIOBaHI JpKepesia KuBjeHHs. [Ipegmer

JOCJIIPKEHD — €JIEKTPUYHI [IapAMETPU Ta CXEMU PO3NOMIIbBHUX €JIEKTPUYHUX MEPEXK, SIKi MICTSITh BiTHOBJIIOBAHI



IKepesa )KUBJIEHHS. MeTa pob0TU — MOJIAra€e B MiIBUILIEHHS €HEeProe(EKTUBHOCTI €JIEKTPUYHUX MEPEXK 3
BiZJHOBJIIOBAJIBHUMU JIKE€PEJIaMU JKMBJIEHHS 32 PaXyHOK BUKOPUCTAHHS OpPraHi3alliiiHUX Ta TEXHIYHUX 3aX0[iB. 3a
pe3ysbTaTaMu JOCIIiIPKEHHS OTPUMAHO HACTYIIHI HAYKOBI Pe3yJIbTaTH: OTPUMAB MOJAJIbIINI PO3BUTOK METOZ,
CHACTEMATUYHOIO aHaJIi3y TONOJIOTIYHUX KOHQIrypaLiil eJIEKTPUYHMX MEPEX Ha OCHOBI KOMII'TOTEPHOTO
MogenoBaHHs B PowerFactory, 1o Biipi3HSI€TbCS Bif iCHYI0UMX BUKOPUCTAHHSIM 3BasKe€HOI PYHKUII Lisi fJ1s
iHTerpasibHOI OLiHKY aJIbTepPHATUBHUX KOHPIrypaniii mepesxxi. 3alipor1oHOBaHUI METOJ, 103BOJISIE OJHOYACHO
BpPaxoBYBaTH AEKijibKa KpUTepiiB onTuMizalii, 17151 BUO0pY eHeproeeKTUBHOI TOIOJIOTiI MEPEXi; BIOCKOHATIEHHO
METO/], OCJIiOBHOTO Nepebopy BapiaHTIB 1J1s1 BUOOPY Miclib BCTaHOBJIEHHS BJIE B posnoginbunx EM, mo
BiZIpi3HSETHCA Bifl iCHYI0UMX 3aCTOCYBAaHHSM iHEKCY YyTJINBOCTI, IKUM TPYHTYETLCS Ha aHaJi3i aKTUBHUX BTPAT B
JiHisx enexkrponepenay (JIETI) ra BpaxoBye TexHiuHi ooMmexxeHHs EM , 1m0 103B0oJIsie 3a6€31e4nTy CTiIKOCTI Ta
CTabiJIbHOCTI pOOOTH €JIEKTPUYHUX MEPEX; OTPUMAB NOJAJIbIINN PO3BUTOK METOJ, JUHAMIYHOTO IPOrPaMyBaHHS
ILJIs1 BU3HAYEHHS ONITUMAJIbHUX MicUb BcTaHOBJIEHHS KY B EM, sikuit Bigpi3HSA€ETHCS Bif, iICHYI0UMX MiIXOM4iB
BHUKOPHCTaHHSIM KOMOIHAaTOPHUX 33724 Ha OCHOBI KOMIT'IoTepHOro moaesoBaHHsl EM B PowerFactory, 1o no3BoJise
6iybIl I€eTa/IbHO OLIHUTY MOXJIMBI BapiaHTu po3mileHHs KY B Mepesxi; HayKoBO OOIPyHTOBaHa HEOOXiHICThb
BUKOPUCTAHHS [I0ETAIHOI Ta CUCTEMATU30BAHOI CTPATETil MOLEPHI3allii €JIEKTPUYHUX MEPEX 3 METOIO IiIBUIIEHHS
ix eHeproedeKTUBHOCTI B YMOBax 3pocTaioyoi interpauii BJIE, mo Binpi3HsIeThCS Bif iCHyI0UMX BUKOPUCTAHHSIM
y3araJibHeHoi 6araToKpuTepiasbHOiI LinboBoi QYHKII, siKa 103BOJIsSIE BpaxyBaTH OJJHOYaCHO OpraHizalifiHO-TeXHiyHi
3aX0[Y Ta IapaMeTpy PEXKUMIB €JIEKTPUYHUX MepeX. [IpakTHYHe 3HaY€HHS OTPUMAHUX Pe3yJbTaTiB AJIs
€JIEKTPOEHEPreTUYHOI rajy3i oJjsirae B HACTYITHOMY: PO3p00JIeHa METOAMKA aHaJli3y TOIMOJIOTiYHNUX KOHIryparii
€JIEKTPUYHUX MEPEX i3 BUKOPUCTAaHHSIM 3BakeHOi PyHKLUI i 03BOJIsIe 3a6€31eYnTH 6ibll OOIPYHTOBAHMII BUOip
ONTUMAJIbHOI CTPYKTYPU MEPEXi B yMOBaX 6araTOKpUTEPiasbHOCTI; yIOCKOHaJIeHa METOJIMKA BUOOPY MiCllb
BcTaHoBNeHHs BJIE B po3noginbunx EM i3 3aCTOCYBaHHSIM iHIIEKCY YYTJIMBOCTI Ta BpaXyBaHHSIM TEXHIUHUX
0OMe>KeHb, sIKa IinBulye epeKTUBHICTb OIYKY ONTUMAJIbHUX BapiaHTiB inTerpauii BIE B po3nonineydi EM;
po3pobiieHa METOMKA BU3HAYeHHs Miclp po3mileHHs: KY B EM Ha OCHOBI BUKOPUCTaHHS METOAY JMHAMiYHOTO
[IPOrpaMyBaHHsI Ta KOMITIOTEPHOTO MOJIEJIIOBaHHS, 10 3a0e3Ieuye NiABUILIEeHUI piBeHb JeTasizallii pe>XUMHUX
XapaKTEPUCTUK Ta CUCTEMHOI B3a€EMO/Iii €JIEMEHTIB pPO3MOibYMX EM Ipy OLiHIOBaHHI Pi3HMX MiCLib BCTAHOBJIEHHS
KV; po3pob6eHo anroputm peasisaliii 3arporoHOBaHOi MOETANTHOI CUCTEMaTU30BaHOi cTpaTerii MosepHizariii
€JIEKTPUYHUX MEPEX Ha OCHOBI 6araToKpuTepianbHOI PYHKLII iy, 110 BKJIIOYa€e opraHisalilfiHO-TeXHi4Hi 3ax01u
IJ1s1 ONTUMi3alii GyHKUiIOHYBaHHS, MiJBUIIEHHS eHeproeeKTUBHOCTI Ta 3a6e3Me4eHHs CTabiIbHOCTi po60TU
posnoainbuux EM. 3a pesyabTaTaMu JOCIIIKEHHS NiATBEPI)KEHO TPAKTUYHY Ta TEOPETUYHY L[iHHICTh
PO3p06JIEHUX METOIiB, HaJlaHO NPAKTUYHI peKOMeHallii, 00 3aCTOCYBaHHS PO3POOJIEHUX METOIiB Ta PO3IJISIHYTO

INEPCIIEKTNBU ix IIo04aJIbIIOro 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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CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104YHi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

YepkamnHa BepoHika BikropiBHa

YepkawmnHa BepoHika BiktopiBHa

Kysuenos JImutpo CepriiioBuy

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



