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Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Koxkan IImutpo IletpoBuy

2. Kozhan Dmytro Petrovych

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.09.03

Ha3Ba HayKOBOIi CIeIiaIbHOCTI: EJleKTPOTEXHIYH] KOMIITIEKCH Ta CUCTEMH
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OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3actocoByeTsbcs

Jara 3axucrTy: 21-09-2021

CnenianbHICTB 32 OCBITOIO: EHepreTrka CillbCbKOrOCIOJaPChKOTO BUPOGHHUIITBA
Micue po6oTH 3400yBaya: HaujoHanbHuil yHiBEpCUTET 6i0PECYPCIB i IPUPOIOKOPUCTYBAHHS YKpaiHK
Kopg 3a €JPIIOY: 00493706

Micue3HaxoaKeHHS: ByJ1. ['epoiB O6oponu, 6yz. 15, M. Kuis, 03041, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiagi30BaHOi BY€HOI pagH): [ 26.004.07

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuTeT 6iopecypcis i

IPUPOOKOPUCTYBAHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, 6y1. 15, M. Kuis, 03041, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu
InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuTeT 6iopecypcis i

IPUPOIOKOPUCTYBAHHSI YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa KeHHS: By [epoiB O60ponu, 6yx. 15, M. Kuis, 03041, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu
InenTudgikarop ROR: He zacrocosyerscs
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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemMaTHYHHUX PYOPHK: 44.29.29

Tema gucepranii:
1. O6rpyHTYyBaHHS MicCLb pO3TallyBaHHS Ta BEJIMYMH MOTY>)KHOCTEH JIKepeJl reHepallii eJIeKTpryHoi eHeprii npu

TEPUTOPIAJIbHO PO3NOAIJIEHOMY HABAaHTAXXEHHI

2. Substantiation of Locations and Values of Capacities of Sources of Generation of Electric Energy at Territorially
Distributed Loading

Pedepar:

1. Y 3B'13Ky i3 pO3BUTKOM PO3IOJiJ€HOi €eHePreTMKU B YKpaiHi, 3HayHa yBara nNpuaiisgeTbCsl BIPOBAIKEHHIO IDKEPEI
reHepallii eJIEKTPUYHOI €HEPrii, 30KpemMa, — L€ BITPOBi, COHSYHI, MaJli MAPOEJIEKTPOCTAHL] i T. II., SIKi IPALIOIOTh HA
BiTHOBJIIOBAHil eHeprii. 3a OCTaHHI POKU YacTKa JKepeJ reHepallii eJIeKTPUYHOI eHeprii Ha OCHOBI BiTHOBJIIOBAHUX
IpKepeJ1 eHeprii, IpueJHaHUX 10 00'€JHaHOI eHEPreTUYHOI CUCTEMHU YKPaiHu B 3arajibHill IOTY>KHOCTI HEYXUJIbHO

3pOCTae, YOMY i CIIpusie CBiTOBA MPAKTHKA MiATPUMKHU CIIOPYIKEHHS Ta PO3TAllyBaHHS YCTAaHOBOK JIKepeJl



re’epatii esleKTpuyHOi eHeprii. CborogHi po3nofisbHi CUCTEMU €JIEKTPOIIOCTaYaHHs B YKpaiHi Hanpyrow 10 (6) Ta
35 kB 3a TeXHIYHUMU Ta TEXHOJIOTIYHUMU YMOBAMU €KCILIyaTyl0ThCSI PO3iIMKHEHHUMY, a cuctemu 110 kB
c1a603aMKHEHMMHU 260 PO3IMKHEHNMH, 3 JKUBJIEHHSM BiJ] CUCTEMHOTO XUBJIEHHS. TeHIeH1is 1010 BIIPOBAIKEHHS
B YKa3aHUX CUCTE€MaxX €JIEKTPOIOCTaYaHHs IpKEPeJ reHepallii €JIeKTPUYHOI €Heprii, 3SMEHIIy€e K BUTPATA OCHOBHUX
NajiMBHYX | BOOHUX PECYPCIB, TaK i BTpATU €JIEKTPOEHEPTIi B CUCTEMAX €JIEKTPOIIOCTaYaHHA 32 PAXYHOK
HaOJIMKEeHHS] BUPOOHUKIB eJ1eKTPUYHOI eHeprii 10 CIIOXKKMBauiB Ta 3a6e31euye YUCTOTY HaBKOJIMIIHbOTO
cepenosnma. OfgHak, IIpy He EKOHOMIYHO IOLJIbHOMY BIIPOBAKEHHI JIKEPEJI TeHepallii €JIEKTPUYHOI eHeprii
BUHUKAE Psifi IPOGJIEMHUX MUTaHb MOB'SI3aHUX SIK 3 pEXKMMaMU HalIPYTU B CUCTEMI €JIeKTPOIIOCTaYaHHS 3
IKepeJslaMuy reHepallii e71IeKTPUYHOI eHeprii, Tak i 3 iX BIJIMBOM Ha BJIACTUBOCTI LI€HTPai30BAHOTO CUCTEMHOTO
>KUBJIeHHs1. BuOpaHi Miclis po3TallyBaHHs [KepeJl reHepallii esleKTpryHoi eHeprii 3a MakCMMalbHUMU 3HAaUEHHSIMU
BY3JIOBUX NUTOMUX TPAHCIIOPTHUX BUTPAT, BUBHAYEHI BEJIMYMHY aKTUBHUX i pEaKTUBHUX MOTY)XKHOCTEN Yy MiCILISIX
po3TallyBaHHs JyKepeJl reHepalii eJIeKTPUYHOI eHeprii 3TigHO iX TUMIB Ta 3HMKEHHS CyMapHUX BTPAT aKTUBHOI
IIOTYKHOCTI B CUCTEMI €JIEKTPOIIOCTaYaHHS TEPUTOPiaIbHO PO3NOAIIEHOTO HABAHTAXKEHHS € MaTEMAaTUIHO
YPiBHOBaKEHUMMU BiJHOCHO MiHiMaJIbHOT'O 3HaY€HHSI CYMapHUXIIUTOMUXTPAHCIIOPTHUXBUTPAT B €JIEMEHTaX
CHACTEMHU €JIEKTPOINOCTadYaHHs. [Ipy bOMy CyMapHi BTpaTy aKTMBHOI IOTYKHOCTI Ta CYMapHa BeJIMYMHA TUTOMUX
TPAHCIIOPTHUX BUTPAT 3HAXOISITHCS B MPSMill 3aJIEXKHOCTI Mi>K 00010 — 30isibIIeHHST 60 3MEHIIIEHHS OJIHi€el 3 X
BEJIMYUH BifINOBifla€e 36i/blIeHHIO a60 3MeHIIeHHIo iHImoi. HafaHa intocTpallis iMOBipHOCTI BUKOPUCTaHHS
3aIPONIOHOBAHOrO MiJIX0y BU3HAYEHHS] €KOHOMIUHO [IOLIBHUX MiCLb PO3TallyBaHHS Ta OOIPYHTOBAHMX BEJIMYUH
IIOTY>KHOCTI IPKEPEJI TeHepallii eJIEKTPUYHOI eHeprii 1040 BIPOBAAKEHHS iX B 3aMKHYTHX CXEMax
€JIEKTPOIIOCTa4aHHs. MozesbHi JOCHiIKEHHS [T0Ka3aJHy, 0 [IPY BU3HAYEHH] aKTUBHUX i PEAKTUBHUX IOTYKHOCTEN
IKepeJl reHepalii eJIeKTpUYHOI €HEPTil B pafliaJIbHUX PO3IOLiIIbHUX
CHUCTEMaxeJIeKTPONOCTa4aHHIHANPyrowl0Ta35kB, HallbiIbM AOLINBHAM € PIBHICTh HAIIPYTU BEJIMYMHOIO 6JIM3bKOIO
10,5 1 36,5 KB BiZINOBiTHO B MiCLISIX TPUEIHAHHS BUPOOHUKIB €JIEKTPUYHOI €HEPTii, BKIII0YaI0YX MiClle CUCTEMHOTO
JKuBJIEHHS. [IpoBeIEHHS! MOZEIbHUX JJOCIIiZIPKEHb BUKOHYBAJIOCS 3 BAKOPUCTAHHSAM PO3PO06JIEHOTO

CIIEL1iaJli30BaHOr0 KOMILJIEKCY TEXHIYHO-TIPOIPaMHOrO 3a6€31€4eHHSI.

2. Due to the development of distributed energy in Ukraine, considerable attention is paid to the introduction of
sources of electricity generation, in particular, wind, solar, small hydropower plants, etc., which run on renewable
energy. In recent years, the share of electricity generation sources based on renewable energy sources connected
to the unified energy system of Ukraine in total capacity is growing steadily, which is facilitated by the world
practice of supporting the construction and location of electricity generation facilities. Today, distribution systems
of power supply in Ukraine with voltage of 10 (6) and 35 kV according to technical and technological conditions are
operated open, and 110 kV systems are weakly closed or open, powered by system power. The tendency to
introduce sources of electricity generation in these power supply systems reduces both the costs of basic fuel and
water resources and electricity losses in power supply systems by bringing electricity producers closer to
consumers and ensures a clean environment. However, when it is not economically feasible to implement power
generation sources, a number of problematic issues arise related to the voltage regimes in the power supply
system with power generation sources, as well as their impact on the properties of centralized power supply.
Selected locations of electricity generation sources according to the maximum values of nodal specific transport
costs, determined values of active and reactive capacities in locations of electricity generation sources according
to their types and reduction of total losses of active power in the power supply system are mathematically
balanced specific transport costs in the elements of the power supply system. In this case, the total loss of active
power and the total value of specific transport costs are directly related to each other - an increase or decrease in
one of these values corresponds to an increase or decrease in the other. An illustration of the probability of using
the proposed approach to determine economically feasible locations and reasonable values of power generation
sources for their implementation in closed power supply schemes is given. Model studies have shown that when
determining the active and reactive capacities of electricity generation sources in radial power distribution
systems of 10 and 35 kV, the most appropriate is the voltage equal to about 10.5 and 36.5 kV, respectively, at the
connection points of electricity producers, including the system power supply. Carrying out of model researches



was carried out with use of the developed specialized complex of the technical software.
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PeuenseHTu

VIII. 3akr04Hi BimoMocTi

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI

rOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

Kosupcekuil Bosiogumup BikropoBuy

Kosupcekuir Bosogumup Bikroposuy
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