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Pedepar:

1. O6'eKT HOCHII)KeHHs: eHepreTUyHi Ipoliecu B TpUda3HUX YOTUPbOXIPOBIIHUX €JIeKTPUIHUX Mepeskax, B TOYIli
IIpUEIHAHHS CIIOKUBAYa 3 JIIHIMHMM i HEJIIHIMTHUM HaBaHTOKEHHSIM. [IpeiMeT IOCIIiIPKEHHS: €HEPreTUYHi
rapameTpu i XapaKTepPUCTUKYU TPUPa3HUX YJOTUPHOXITPOBIAHUX €JIEKTPUYHNIX MEPEX MTPY HECUHYCOIAATbHUX
pekumax poboTu. Meta nucepraliiiHoi po6oTu: 3ab6e3reyeHHs eJeKTPOCIIOKUBAHHS B €JIEKTPUYHUX MepeXax Ipu
HECHHYCOIJaJIbHOMY PEKMMI B TOULIi ITiIK/IIOYE€HHS HAaBaHTKEHHS. MeToau OCIiI)KeHHS: TEOPETUYHI METOI1
IOCIIiIKEHb 3aCHOBAHI Ha CUCTEMHOMY IIiIIXOli i BAKOPMCTOBYIOTb METOLM TEOPIl €JIEKTPUYHUX KiJl i JiHIAHOI
anrebpu, BEKTOPHY ajre6py LifiCHUX i KOMIIJIEKCHUX TPUBUMIPHUX BEKTOPIB, METOAM CIIEKTPAJIbHOTO aHali3y,
PO3KJIaJlaHHs B KOMILIeKcHUM psig Oyp'e, MeTonu iMiTalliiHOro moaenoBanHs. HaziliHicTh po3po6ky 3a6e3nedeHo
KOPEKTHUM BUKOPHUCTAHHSIM METO[IiB NOCIIIIPKEHHS, MiITBEPIPKEHA YMCEIbHYMU €KCIIEPUMEHTAMU y CepeOBUIIi
Matlab Ta mpomucioBUM BIIPOBaIpKEHHAM. [IpakTHYHE 3HaYEHHS OTPUMAHUX PE3yJIbTaTiB IS

€JIEKTPOEHEPreTUYHOI rasly3i oJIsira€e B BUSBJIEHI PE3€PBIB MiABUIIEHHS SIKOCTi TIOCTAYaHHS Ta CIIOKUBAHHS



esieKTpoeHeprii. HaykoBa HOBM3HA OTPUMaHUX PE3YJbTATIB OJISITA€ B HACTYIIHOMY: OTpUMAaJla NOoJaabIIni
PO3BUTOK Kilacudikallisi B ClIeKTpasibHill GopMi HeCHHYCOigaIbHUX JIOKAJIbHUX €HePreTUYHUX [IPOLIeCiB B
YOTUPBOXITPOBIAHIN TpudasHili MepexXi B TOUL MiAKII0YEeHHS] HAaBAaHTa)KEHHS CII0’KMBAYa; BIlepilie po3pooeHo
BEKTOPHY MaTeMaTUYHy MOJEJIb €HEPreTUYHHUX MIPOLECIB Y YOTUPBOXIIPOBiAHIN TprasHiil cucTemi, sika
BiZIpi3HSIETLCS BiJl iCHYIOYMX TUM, 110 BPAXOBYE [Ba METOA aHAJIi3y EHEPreTUYHMX IIPOLECIiB: YaCOBUI Ta
CIIEKTPAJIbHUI; YIOCKOHAJIIEHO BUKOPUCTAHHS CIIEKTPAJIBHOTO METOJy aHaJli3y €HePreTUYHUX IIPOLECIB, 10
I03BOJIMJIO BU3HAYUTU IIOTY)XHICTh He6aIaHCy Ta MOTYXHICTb MyJIbCallill Ta BCTAHOBUTHU 3B'130K MK MUTTEBUMU Ta
iHTerpasJibHUMU MOTYKHOCTSIMHU, SIKi BUKOPUCTOBYIOTH 7151 aHAJIi3y HE30a71aHCOBAaHUX Ta He BPiBHOBAKEHUX
PEKUMIB POOOTH €JIEKTPUYHUX MEPEK; OTPUMAJIU MOABIINNI PO3BUTOK aHAJIITUYHI BUPA3U [IJIsI IOCTINHOI Ta
3MiHHO] CKJIafIOBOi, CKaJIsSIpHOI T2 BEKTOPHOI MUTTEBOI IOTYKHOCTI TpU(a3HOi MepexXi y KOMILJIEKCHIN popmi, sKi
IO3BOJISIIOTh IPOBOJUTH OLIIHKY €(EeKTUBHOCTI €JIEKTPOCIIOKUBAHHS y Oy[Ib-sIKMX pekxumax. OCHOBHI pe3yJibTaTh
BUKOHAHUX y Auceprauii mociimkeHs Bukopucrtasi B TOB "KUIBIIPOMEJIEKTPO" B MeTOmuLi BILIUBY
HECHHYCOIJaJIbHUX PEKHUMiB POOOTU €JIEKTPUYHUX MEPEXX Ha IIPOLIECH eJIEKTPOCIIOKUBAHHS IIPU IPOEKTYBaHHi
CHCTEM €JIEKTPOIIOCTauaHH4, a TakoxX B HTY "XIII" B HaByasbHOMY IIpoleci Ha Kadeapi aBTomaTu3aallii

€HEPrOoCUCTEM.

2. Object of study are energy processes in three-phase four-wire electric networks at the point of connection of a
consumer with the linear and nonlinear load. Subject of research are energy parameters and characteristics of
three-phase four-wire electric networks under non-sinusoidal regimes of operation. The aim of the work is
providing of power consumption in electric networks in the non-sinusoidal regime at the point of a load
connection. Research methods are the theoretical methods based on the systematic approach and usage of the
methods of electric circuit theory as well as of the linear algebra, vector algebra, three-dimensional real and
complex vectors, methods of spectral analysis, decomposition in the complex Fourier series, methods of
imitational simulation. The reliability of the work is ensured by the correct usage of the research methods and is
confirmed by the numerical experiments in the Matlab environment and by the industrial application. Practical
significance of the obtained results for the electrical energy sector is identification of the reserves for
improvement of the quality of delivered and consummated electrical energy. Scientific novelty of obtained results
consists in the following: classification in the spectral form of the local non-sinusoidal energy processes in four-
wire three-phase network at the point of connection to a consumer load has been further developed; a vector
mathematical model of the energy processes in three-phase four-wire system, which differs from the existing ones
by the fact that it takes into account two methods of analysis of energy processes: temporal and spectral has been
firstly developed; usage of spectral method of the energy processes analysis, which allowed to determine the
power imbalance and power pulsations as well as to establish a link between instantaneous and integrated powers,
which are used for the analysis of unbalanced and balanced regimes of the electric networks operation has been
improved; the analytical expressions for the constant and variable components, scalar and vector instantaneous
powers for three-phase network in the complex form, which allow to assess the effectiveness of energy
consumption in any regimes have been further developed. The main results of the carried in the thesis researches
were used in OOO "KIEVPROMELECTRO" (Kiev) in the method of the influence of non-sinusoidal regimes of
electric networks operation on the processes of power consumption at design of the power supply systems, as well
as in NTU "KHPI" in the educational process at the Department of automation of power systems.
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