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1. OnTManbHE KEPYBaHHS 3aCO6aMU KOMIIEHCAllil peaKTUBHOI MOTYKHOCTI B PO3MOLiIbHUX €JEKTPOMEPEKAX 3

PO30CEPEI)KEHUMU [IKEPEJIaMU €HePrii

2. Optimal control by means of reactive power compensation in distribution grids with distributed sources of
energy

Pedepar:

1. O6'exT BoCiIKEHHS - HOPMaJIbHI PEXXUMU PO3MNOAITbHUX €JIEKTPUYHUAX MEPEX 3 PO30CEPEIKEHNMU JIKepeIaMu
€JIEKTPOEHEePTii; MeTOI0 NOCiIKEeHHs € po3p00JIeHHSI METO/IiB Ta 3aCO0iB ONTUMAJIbHOIO KepyBaHHS KOMIIEHCAlli€l0
PEaKTHUBHOI ITOTYKHOCTI B PO3IOLIIbHUX €JIEKTPOMEPEKAX 3 YPaXyBaHHSIM BIUIMBY PO30CEPEIKEHUX IKEPel
€JIEKTPOEHEPTil 711 3MEHIIEHH ii JOJATKOBUX BTPAT, 3yMOBJIEHUX PEAKTUBHMMU MEPETIKaHHAMU. Y OYCEepTaLiliHii
POOOTIi 3aCTOCOBAHI y3arajbHIOBAJIbHI METOIIM TEOPii MOAEIIOBAHHS, METOY JIiHIMHOTO Ta HEeJIiHIHOTO
IIPOrpaMyBaHHs, METOIU BY3JIOBUX HANPYT Ta CEPEJIHIX HaBaHTAXEHb (7151 aHAJIi3y YCTaJI€HUX PEKUMIB
€JIEKTPOMEPEX), I epeHLiiiHi MeTogu Ta MeTO, Koe(illieHTiB PO3MOAiNy BTPAT (OJ1s1 MOJIE€/II0OBAHHS PO3IOINTY
BTPAT €JIEKTPOEHEPTii Mi’K OKDEMUMH TPAHCAKLiSIMU PEKTUBHOI TOTY>KHOCTI), TEOPisl HEYITKUX MHOKMH Ta METO[,

"LeHTpy TsDKiHHS" (07151 ineHTudikauii koedinieHTiB popmu rpadikis), MaTpuyHa anredpa, Teopis rpadis Ta



IEKOMIIO3ULis (1711 pO3POOJIEHHS aJIFTOPUTMIB aHaJIi3y EPETiKaHb PEAKTUBHOI IIOTYKHOCTI B PO3MOAIIBHAX
€JIEKTPOMEPEsKaX 3 pO30CePePKEHUMU DKepeslaMy eHeprii Ta (POpMyBaHHS 3aKOHIB ONITUMAJIbHOTO KEPYBaHHS
KOMIIEHCYBaJIbHUMU YCTAaHOBKaMH). TeopeTnyHi pe3ysbTaTy - BIEpLIe po3po6IeHO METO]], BUBHAYEHHS CKJIa[I0BOi
BTpAaT €JIEKTPOEHEPTII Bifl IlepeTikaHb PEAKTMBHOI ITOTYKHOCTI Y PO3IMOLIIbHIX MEPEKAX 3 PO30CEPEIAKEHNMU
IpKepeJslaMy €HePprii, SIKuii, Ha BiiMiHy Bif BiloMUX, BpaxoOBye 0CO6GIM-BOCTi pEAaKTUBHUX I1€PETIKaHb Ta XapaKTep
PO3NOiNy HAIPYTY B €JIEKTPOMEPEXKax, O NTO3BOJISAE MiJBULMINTY aJ€KBAaTHICTb OL[iHIOBAHHS KPUTEPIIO
ONTMMAaJIbHOCTI B 3a7ja4axX ONTHMIi3allii piBHIB KOMIIEHCALlii pEaKTUBHOI IIOTY>KHOCTI Ta KEPYBaHHS
KOMIIEHCYBJILBHUMY YCTaHOBKAaMU; OTPMMAB MOAAJBIIUI PO3BUTOK METO[], PO3PaxXyHKy ONTMMAJIbHUX PiBHIB
KOMIIEHCallii peaKTUBHOI IIOTY>KHOCTI CIIO’KMBAUiB B €JIEKTPUYHUX MEPEKAX 3 PO30CEPEIKEHNMU PKEPEIaMU
€JIEKTPOEHEPTii, 110 MTPOSBJISIETLCS Y BpPaXyBaHHI BILJIMBY OCTaHHIX HA CTPYKTYPY BTPaT €JIEKTPOEHEPTil B
€JIEKTPOMEPEXKAX Ta J03BOJISIE KOPUTYBATH €KOHOMIYHO OOI'PYHTOBAHI piBHi KOMIIEHCallii 3 3a0€3[1eYeHHSIM
HeOoO0XiIHOI TOUHOCTI PO3paxyHKiB Ha eTarli IPOeKTYBaHHS; BOCKOHAJIEHO METOJ, aJalITUBHOTO KOPUTYBAHHS
ONTMMi3alifHOI 3a1a4i KOMIIEHCAllii peaKTUBHOI IIOTY>KHOCTI B PO3IOAJIBHUX €JIEKTPOMEPEXKax IIISXOM
BM3HAUEHHS BiATIOBIHMX YCTABOK CUCTEM aBTOMATUYHOTO KEPYBAHHS yCTAaHOB-KaMU LI€HTPaji30BaHOi Ta rpynoBoi
KOMIIEHCAllil peaKTUBHUX HABAaHTAXKEHb, IO IIPOSBIISIETbCS Y BPaXyBaHHI HECTA01IbHOCTI PEXKUMIB CIIOXKMBAHHS, a
TaKOX QYHKLiIOHYBaHHS pO30CepePKeHNX I>KepeJl eHeprii, i1 03BoJsie NiABUIUTH e(DEKTHUBHICTh KePyBaIbHUX il
100 ONTUMI3alii NepeTikaHb peaKTUBHOI ITOTYKHOCTI Ta HAINIPYTU B PO3IMOLiNIbHUX €JIEKTpOMepeKax. [IpakTuyHi
Pe3yJbTaTU - PO3POOJIEHO AJITOPUTMHU BU3HAUYEHHS CKJIAZ0BOI BTPAT €JIEKTPOEHEPTii Bif IepeTiKaHb peaKTUBHO]
IOTYXXHOCTI y PO3MOJiNILHAX MEpeXKax 3 PO30CEPEIKEHUMU JKepelaMu €HEPrii; po3po6yIeHO aNroOpuTMu
PO3paxyHKy ONTUMAaJIbHUX PiBHIB KOMIIEHCAllil pEaKTHUBHOI MTOTYKHOCTI CIIOKMUBAYiB B €JIEKTPUYHUX MepeXKax 3
PO30CEPEIKEHNMMU JIKEPEJIAMU €JIEKTPOEHEPTII 3 ypaxXyBaHHAM iX BIIJIMBY Ha CTPYKTYPY BTPAT €JIEKTPOEHEPTIi;
PO3pO6JIEHO AITOPUTMU BU3HAUEHHS BiINOBiIHNUX YCTaBOK CUCTEM aBTOMATUYHOTO KEPYBAHHS YCTAHOBKAMU
LIEHTPaJIi30BaHOi, I'PYIOBOi Ta iHINBiNyaIbHOI KOMIIEHCAllii pEAKTUBHUX HABAHTAKE€Hb 3 BPaXyBaHHSIM
CTOXaCTUYHOTO XapaKTepy PyHKILIOHYBaHHS po30CcepeIyKeHNX JKkepes eHeprii. CTyniHb BIPOBAI>KEHHS -
pesyabTaTé po6oTH BposanxkeHo y I[TAT "Bonunbobsenepro” (axT Big 28.11.2011 p.) Ta B HaBYaJIbHUIN IIPOLIEC
JIyLpbKOTO Hal[iOHAJIbHOTO TeXHiYHOrO yHiBepcurety. Cpepa (raymy3b BUKOPUCTAHHS) - €JIeKTPOEHEPreTHKA.

2. Object of study - normal modes of distribution power networks with distributed sources of electricity; aim is to
develop methods and tools of optimal control of reactive power compensation in distribution grids with the
influence of distributed sources of energy to reduce its additional losses caused by reactive overflows. The thesis
applied generalized theory of modeling techniques, methods of linear and nonlinear programming methods nodal
voltages and secondary load (for the analysis of steady-state power modes), differential coefficient method and
distribution losses (to simulate the distribution of energy losses between different transactions rektyvnoyi power),
the theory fuzzy sets and the method of "center of gravity" (to identify the shape factor graphs), matrix algebra,
graph theory and decomposition (for the development of algorithms for the analysis of reactive power flows in
distribution grids with distributed sources of energy and the formation of optimal control laws compensating
installations). Theoretical results - the first time a method for determining the component power losses of reactive
power flows in distribution networks with distributed sources of energy, which, in contrast to the known into
account peculiarities of jet flows and the distribution network voltage, thus enhancing the adequacy evaluation
criteria of optimality in optimization problems levels of reactive power compensation and management
compensating installations, was further developed method for calculating the optimum levels of reactive power
compensation of consumers of electrical networks with distributed sources of energy that manifests itself in
taking into account its impact on the structure of losses in the electrical and allows you to adjust the economically
justified level of compensation ensuring the accuracy of calculations at the design stage; improved method of
adaptive adjustment optimization problem of reactive power compensation in distribution grids by identifying
appropriate settings of the automatic control institutions kami centralized and group compensation of reactive
loads, resulting in consideration of instability modes of consumption, and functioning of distributed sources
energy, and improves the efficiency of control actions to optimize the reactive power flows and voltage
distribution grids. Practical results - part developed algorithms for determining energy losses of reactive power



flows in distribution networks with distributed sources of energy developed algorithms calculating optimal levels
of reactive power compensation of consumers of electric networks of dispersed power sources based on their
impact on the structure of energy losses; developed algorithms for determining the appropriate settings of the
automatic control installations centralized, group and individual compensation of reactive loads, taking into
account the stochastic nature of the operation of distributed power sources. The degree of implementation - the
results introduced in PJSC "Volynoblenergo" (Act of 28.11.2011 town) and in the educational process Lutsk National
Technical University. Field (field use) - electricity.
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