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1. O6rpyHTyBaHHS MiCLb pO3TallyBaHHS Ta BEJIMYMH [IOTY)XHOCTEH [IKepeJsl reHepallii eJleKTpruyHoi eHeprii npu

TEPUTOPIAJIBHO PO3NOJAIJIEHOMY HaBaHTaKE€HHI

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 pO3IOJijieHOi €eHepreTUKU B YKpaiHi, 3HayHa yBara IpuAiiseTbCsl BIPOBAI>)KEHHIO KepeJ
reHepaltlii eJIEKTPUYHOI €HePrii, 30Kpema, — Lie BiTPOBi, COHSIUHI, MaJli FiIPOEJIeKTPOCTAHLI] i T. II., SIKi IPALIOIOTh Ha
BiZJHOBJIIOBaHil eHeprii. 3a OCTaHHI POKY YaCTKa IyKepeJl reHepalii eJIeKTpUYHOI eHeprii Ha OCHOBI BiZlHOBJIIOBaHUX
IpKepeJi eHeprii, IpuegHaHuX 10 00'€JHAHOI eHEePreTUYHOI cucTeMy YKpaiHu B 3arajibHill IOTY>KHOCTI HEYXUJIbHO
3pOCTae, YOMY i CIIpusie CBiTOBA MPAKTHKA IiATPUMKH CITOPYAKEHHS Ta PO3TallyBaHHS YCTaHOBOK JIKEpeJl
re”epatii esleKTpuyHoOi eHeprii. CborogHi po3nofisbHi CUCTEMU €JIEKTPOIIOCTauYaHHs B YKpaiHi Hanpyroo 10 (6) Ta
35 KB 3a TeXHIYHMMU Ta TEXHOJIOTIYHMMU YMOBAMU €KCILTYaTYIOTbCSl PO3iIMKHEHNMY, a cuctemu 110 kB

c1a603aMKHEHUMU 260 PO3iMKHEHUMHU, 3 )KUBJIEHHSIM Bifl CHCTEMHOTO KUBJIeHHS. TeHIeHIIis 010 BIIPOBA/IKEHHS



B YKa3aHUX CUCTEMAX €JIEKTPONOCTAaYaHHs JIyKepeJl reHepalii eJIeKTPUYHOI eHeprii, 3SMeHIIye K BUTPATU OCHOBHUX
NaJIMBHYUX | BOMHUX PECYPCIB, TaK i BTPAaTH €JIEKTPOEHEPTii B CUCTEMAX €JIEKTPOIIOCTAYaHHS 32 PaxXyHOK
HaOJIMKEHHS] BUPOOHUKIB €JIeKTPUYHOI eHeprii 10 CIIOXKMBaUiB Ta 3a6e31e4ye YMCTOTY HaBKOJIMIIHbOTO
cepenosuma. OfgHak, IIpy He EKOHOMIYHO [OLiIbHOMY BIIPOBAKEHHI JIKEPEJI TeHepallii eJIEKTPUYHOI eHeprii
BUHUKAE PsiJ IPOOJIEMHUX MUTaHb MOB'I3aHUX SIK 3 PEKMMaMU HalIPYTY B CUCTEMI €JIEKTPOIIOCTaYaHHS 3
IKepeJslaMy reHepalii e71IeKTPUYHOi eHeprii, Tak i 3 iX BIJIMBOM Ha BJIACTUBOCTI LJ€HTPaJi30BAHOTO CUCTEMHOTO
JKMBJIEHHs1. BUOpaHi Micls po3rallyBaHHs [KepeJl TeHepallii eJIeKTpUYHOi eHeprii 3a MaKCMMalbHUMU 3HAaUEHHSIMU
BY3JIOBUX NNUTOMUX TPAHCIIOPTHUX BUTPAT, BU3HAYEH] BEJINYMHY aKTUBHUX i PEaKTUBHUX MOTY>KHOCTEHN Y MiCILISIX
PO3TalllyBaHH$ JyKepeJl FreHepallii eIeKTPUYHOI €Heprii 3TifHO iX TUIIB Ta 3HWKEHHSI CyMapHUX BTPAT aKTUBHOI
IIOTYKHOCTI B CUCTEMI €JIEKTPOIIOCTaYaHHS TEPUTOPiaIbHO PO3INOAIJIEHOIO HABAHTAXKEHHS € MaTEMATUYHO
YPiBHOB2X€HMMMU BiJHOCHO MiHiMaJIbHOTO 3HaY€HHS CYMapHUXIIUTOMUXTPAHCIIOPTHUXBUTPAT B €JIEMEHTaX
CHCTEMHU €JIEKTPOINOCTadYaHHs. [Ipy bOMy CyMapHi BTpaTH aKTMBHOI IIOTYKHOCTI Ta CyMapHa BEJINYMHA [TUTOMUX
TPAHCIIOPTHUX BUTPAT 3HAXOISITHCS B MPSMill 3aJIEXKHOCTI Mi>K 00010 — 30isibIIIeHHSI 60 3MEeHIIIEeHHS OJIHi€el 3 IMX
BEJINYMH BiJl[IOBifa€ 36iybII€HHIO a00 3MEHIIEHHIO iHIoi. HanaHa intoctpanis iMoBipHOCTI BUKOPUCTaHHS
3aMpONIOHOBAHOrO MiIX0AY BU3HAYEHHSI €KOHOMIYHO JOLIBHUX MiCLlb PO3TALIyBaHHS Ta OOI'PYHTOBAHUX BEJIMYUH
MIOTYKHOCTI JPKEPEJI TeHepallii €JIeKTPUYHOI eHePrii o0 BIPOBAIKEHHS iX B 3aMKHYTHX CXeMax
€JIEKTPOIIOCTaYaHHs. MozebHI JOCIiIPKEHHS I10Ka3aJIy, 10 ITPY BU3HAYEHH] aKTUBHUX | PEaKTUBHUX ITOTYKHOCTEN
IKepeJl reHepalii eJIeKTPUYHOI €HEPTil B pafliaIbHUX PO3IOLIIbHUX
CHCTEMaxeJIeKTPONOCTa4aHHIHANPyrowl0Ta35kB, HalbiIb AOLINBHAM € PiBHICTb HAIIPYTU BEJIMYMHOIO 6JIM3bKOIO
10,5 1 36,5 KB BiZIOBiTHO B MiCLISIX TPUEIHAHHS BUPOOHUKIB €JIEKTPUYHOI €HePrii, BKIII0Yaloyy MiClle CUCTEMHOTO
>KUBJIeHHS. [IpOBeJleHHs! MOZIe/IbHUX [IOCIIiI)KEHb BUKOHYBAJIOCS 3 BAKOPUCTAHHSM PO3PO0JIEHOrO

CIieliaaizoBaHOTO KOMIIJIEKCY TeXHi‘IHO—HpOFpaMHOTO 3a6e3meyeHHs.

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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