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1. IligBUIIEeHHS HAZIMHOCTI PO3NOAIIBHUX €JIEKTPUYHNX MEPEXK 332 PAXYHOK BiJJHOBJIIOBAHUX JIDKEPEJI €JIEKTPOEHEPTil

2. Increase of distributive electric grids reliability at the expense of renewable sources of electric energy

Pedepar:

1. O6'exT mOCHiIKeHHs - HOPMaJIbHi PeKMMU PO3MOAiNMbHUX €JIEKTPUYHUX MEPEK 3 BiTHOBIIOBAaHUMMU JIKepeslaMU
€JIEKTPOEHEPTii; METOIO NOCIIIIKEHHS € MiABUIEHHS HAalliIMHOCTI PO3NOLIIbHAX €JIEKTPUYHNX MEPEXK Ta
[IOKpaLEeHHS SIKOCTi €JIEKTPOIIOCTaYaHHA 332 PaXyHOK BiJHOBJIIOBAHUX JPKEPEJl €JIEKTPOEHEDPTil. Y nucepraniinHin
pOOOTi 3aCTOCOBaHI y3arajabHIOBaJIbHI METOIU TEOPii MOLIOHOCTI i MOZEIIOBAaHHS JJ1s1 OTPMMaHHS iHTerpajbHOrO
IIOKa3HMKa sIKOCTi ¢pyHKUioHyBanHs PEM 3 BIIE, 3aco6u Teopii MapKOBCBKUX IIPOLECIB [J151 CTBOPEHHS €IMHO]
METOM0JIOTIYHOI 6a3u Mif, yac aHasi3y CTPYKTYPHOI, 6a1aHCOBOI Ta PE>KMMHOI Ha[iliHOCTI, Teopii IMOBipHOCTEN J1s1
BpaxyBaHHS CTOXaCTUYHOI'O Xapakrepy pexxumy podotu BIIE. YcraneHi pexkxumMy MOAETIOIThHCS Ha 6a3i MeTomy
BY3JIOBYX HAIIPYT Ta aHAJIi3yIOThC i3 3aCTOCYBaHHAM MeToAiB 'aycca Ta HetoToHa. TeopeTuyHi pe3yibTraTtu -
BIIEpIIE 3aIIPONIOHOBAHO METOI OL[iHIOBaHHS BifIIOBiNHOCTI rpadikiB poOb0OTH BiHOBJIIOBAHUX I)KEPEJI
eJleKTpoeHeprii Ta rpadikiB eJIeKTPOCIIOKUBAHHS PO3IOLINIbHUX MEPEX y BUIJISAI KoedilieHTa cTabiIbHOCTI, IKUM

Ha BiMiHYy BiJl BilOMUX, BPaXOBYIOUM iMOBIpHICHUI XapaKTep r€HEPYBaHHS Ta CIIO>KUBAHHS €JIEKTPOEHEPTi,



IO3BOJISIE MiABUILUTY a,€KBaTHICTh OLiHIOBaHHS 6aj1aHCOBOI HAZIIHOCTI €IeKTPUYHUX MEPEX; PO3BUHYTO METO]
OLIiHIOBaHHS SIKOCTI QYHKIIOHYBaHHS PO3IOAIJIPHUX €JIEKTPUYHUX MEPEX 3 PO30CepeKeHNM reHepyBaHHSIM, 110
[IPOSIBJISIETHCS Y BU3HAYEHHI IHTEIPAIbHOTO TIOKA3HKKA SIKOCTI 3 BUKOPUCTaHHSIM 3Ha4Y€Hb [TOKAa3HUKIB SIKOCTI
KOXXKHOTO 3 pOO0OYUX CTaHiB, B SKUX MOXeE [1epebyBaTy eJIeKTPUYHA MEPe’Xa B HACJIIIOK BiIMOBY ii €JIeMEHTIB, i
II03BOJISI€E KOMIUJIEKCHO OLiHIOBAaTH CTPYKTYPHY, PEXKMMHY Ta 6aJIaHCOBY HaJiliHICTb POOOTH €JIEKTPUYHUX MEPEXK 3
yPaxyBaHHSAM OCOOGJIMBOCTEN BiJJHOBJIIOBAHUX JIKEPEJI €JIEKTPOEHEPTIi; OTPUMAaB MOAAJBIINI PO3BUTOK METOZ,
BM3HAUEHHS ONITUMAaJIbHOI IIOTY>KHOCTI BiJJHOBJIIOBAaHUX JPKEPEJ] €J1IEKTPOEHEPTIi, 1110 [IPOSIBIISETCS Y BpaxyBaHHI
(PaKTOPiB HECTAOLIBHOCTI IKepeJl Ta MiCLb iX pO3TallyBaHHS i 103BOJISIE€ BU3HAYUTU HANPSIMKU AOLIJIBHO]
PO30yIOBU BiTHOBJIIOBAHUX JIKEpeJl eJIeKTPOeHeprii 17151 3abe3reuyeH s HaliiHOTO Ta SIKICHOTO
eJIeKTpornocTayaHHs. [IpakTU4Hi pe3ysbTaTH - Ha MiJICTaBi BAKOHAHUX JOCJIiI)KEHb CTBOPEHI YMOBU 115 BUPIlIEHHS
3aBaHHS MiIBULEHHS HAIMHOCTI pOOOTH PO3NOIiIbHUX €JIEKTPUYHUX MEPEX 3 BiIHOBJIIOBAHUMMU [IKEPeJIaMU
€JIEKTPOEHePrii, o MoJisirae y BUOOPi oNTUManbHUX NOTy>XKHOCcTeN BIIE, npuenHyBaHux 1o icHytounx PEM, 3
OTJISIy Ha iX BIIJIMB Ha PE>KUMHY Ta 6ajlaHCcoBY HafiliHicTh. CTYIiHb BIIPOBAIPKEHHS - Pe3YyJIbTaTu pOOOTH
BrpoBamkeHo y [TAT "BosnHbobnenepro” (akt Bif 19.03.2014 p.) Ta B HaBuasipHUM IIpoLec JIyIbKOro HallioHaJIbHOTO

TexXHIYHOTro yHiBepcuTeTy. Cepa (ranysb BAKOPUCTAHHS) - €JIEKTPOEHEPreTHKA.

2. Object of the research - normal modes of distributive electric networks with renewable sources of electric
power; the aim of research is to increase the reliability of distributive electric networks and improve the quality of
energy supply at the expense of renewable sources of electric power. In the dissertation generalized methods of
similarity theory and modelling are applied for obtaining integral index of distributive electric networks (DEN) with
renewable sources of energy (RSE) operation quality, tools of Markov processes for creation of a unified
methodological base in the process of the analysis of structural, balance and mode reliability, probability theory for
taking into consideration the stochastic character of renewable source of energy (RSE) operation mode. Stable
modes are simulated on the base of the method of node voltages and are analyzed, applying Gauss and Newton
methods. Theoretical results - for the first time method of evaluation of correspondence of renewable sources of
energy operation schedules and schedules of distributive networks energy consumption in the form of stability
factor is suggested, this method unlike already known methods, taking into consideration probabilistic character
of generation and consumption of electric power, allows to increase evaluation adequacy of balance reliability of
electric networks ; method of evaluation of distributive electric networks with decentralized generation operation
quality is developed, that is shown in determination of integral quality index, using the values of quality indices of
each of operation modes, in which electric network can be as a result of its elements failure and allows to evaluate
comprehensively structural, mode and balance reliability of electric networks operation, taking into account the
charecteristic features of renewable sources of energy; method of determination of renewable sources of energy
optimal power was further developed. This is shown in the accounting of instability factors of the sources, places
of their location and enables to determine the directions of expedient construction of renewable sources of energy
to provide reliable and quality energy supply. Practical results - on the basis of the research, carried out,
conditions for the solution of the problem dealing with the increase of reliability of distributive electric networks
with renewable sources of energy are created, that consists in the choice of optional power of RSE, connected to
existing DEN, taking into consideration their impact on mode and balance reliability. Degree of introduction - the
results of the research are implemented in joint stock company "Volynoblenergo" (protocol of 19.03.2014) and in
educational process at Lytsk National Technical University. Sphere (branch of application) - electrical power

engineering.
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