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1. BusiBfeHHs Ta OLiHIOBAHHS I)KEPEJI CIOTBOPEHD SIKOCTI €JIeKTPOEHEPTii B PO3MOIiIbYMX €JIeKTPUUYHUX MEPEXKaX

2. Detecting and evaluating the sources of power quality distortion in electrical distribution networks

Pedepar:

1. Y nuceprauiiiziil pob0oTi IOCTaBI€HA 1 BUpillleHa aKTyajbHa 3a7a4a MiBULIEHHS YYTJIMBOCT] BUSBJIEHHS IPKEPEJI
CIIOTBOPEHD SKOCTi €JIEKTPOEHEPTii B pO3NOAiNbUNX €JIEKTPUYHUX Mepexkax. O6'€KTOM JOCIiIPKeHHS 06paHo
IIPOLIEC BUSIBJIEHHS Ta OLiHIOBaHHS BIUIUBY HEJiHIMHUX i HECUMETPUYHUX CIIOXKMBAYiB Ha MOTIPIIEHHS SIKOCTI
esiekTpoeHeprii. [IpegMeTOM IOCIIIKEHHS € METOU IiIBULLEHHS YyTJIMBOCTI BUABJIEHHS Ta OLiHIOBAHHS BILJIMBY
HeJIiHITHUX | HECUMETPUYHUX CIIOKMBAaYiB Ha MOTipIIeHHs KOCTi enekrpoeHeprii. I1ig yac poboTtu Hafp,
IMCepTalielo BUKOPHUCTOBYBAJINCh METOIY AOCIIiIKEeHb, sIKi 6a3yBaJyIMCs: Ha TeOopii eJIeKTPOTEXHIKU — MpU
OTPMMAaHHI aHAJIITMYHMX BUPA3iB METOIiB BUSBJICHHS Ta OLIIHIOBAHHS BILJIMBY HEJIHINHUX i HECUMETPUYHUX
CIIOKMBaYiB Ha IMOTipIIEHH IKOCTi €JIEKTPOEHEPril B Mepeskax; Ha TEOPii MaTeEMAaTUYHOI CTATUCTUKU — IIPU
IIPOBEJIEHHI CTAaTUCTUYHOI 0OPOOKM pe3yJbTaTiB €KCIIEPUMEHTAIBHUX JOCTiXeHb. HaykoBa HOBM3HA OTPUMAHUX

PE3YJIbTATIB i [10JI05KEeHb, 1[0 BUHOCSITHCS Ha 3aXUCT, I10JIra€e y BIOCKOHAJIEHH] MTPOLeCy BUSIBJIEHHS Ta OLiHIOBAaHHSI



IDKEPeJl CIIOTBOPEHb SIKOCTi €JIEKTPOEHEPTii B pO3NOIIIbUNX €IEKTPUYHNX MEPEKaxX HIJIIXOM BUKOPUCTAHHS
YMOBHUX IIOTY>KHOCTE! 3BOPOTHOI Ta HYJIbOBOI ITOCIiLOBHOCTEN. B po6OTi OTpMaHO Taki HayKoOBi pe3ysabTarTy: 1.
Brniepiie o6rpyHTOBaHO iHQOPMaTHBHI BEJIMYMHU /1715 OL[iHIOBAHHSI BIIJIMBY HEJIiHITHMX i HECUMETPUYHUX
CIIO>KMBAUiB Ha MOTipHIEHHS SIKOCTi €JIEKTPOEHEPTii B PO3NOLiNIbYNX MEPEXKAX 3 BUKOPUCTAHHSIM y3araabHEHUX
MUTTEBUX CUMETPUYHUX CKJIAZIOBMX 3BOPOTHOI Ta HYJIbOBOI [TOCIIiIOBHOCTEH, 110 3a6e3evye BUIiIeHHS
CIIOTBOPEHB, Ki 3yMOBJIEHI KAHOHIYHUMU TapMOHIKaMH, a TaKO>XX rapMOHIKaMHU, 10 KPaTHi TPbOM. 2. YIOCKOHAJIEHO
METO/, BUSIBJIEHHS Ta OLiHIOBAHHS BIUIMBY HEJIIHIMHUX i HECUMETPUYHUX CIIOKMBAYiB Ha MOTIPLIEHHS SKOCTI
€JIEKTPOEHEPTii, 110 OCHOBAHMI HAa BUKOPUCTAaHHI YMOBHUX IIOTYKHOCTEN 3BOPOTHOI Ta HYJILOBOI IOCIiJOBHOCTEN,
SKUI 3a0e3revye MOXJIMBICTD KiJIbKiICHOTO OLIiHIOBaHHS BIUIMBY HEJIiHIMHUX i HECUMETPUYHUX CIIOKMBaviB Ha
MOTipUIEHHS SKOCTi eJleKTpoeHeprii. 3. JlicTaB OJaNbLUIOro pO3BUTKY METO], aHAJIi3y YyTJIMBOCTI BUSBJIEHHS BILUIUBY
HEJIIHIHYX | HECUMETPUYHUX CIIOKMBAYiB Ha MOTiPIIEHHS IKOCTI €JIEKTPOEHEPTii B MepeKax 3 i30JIbOBaHOIO Ta
3a3€MJIEHOIO HEMTPAJLIIO 3a HAABHOCTI FaPMOHIK, SIK BiJHOIIEHHS IIPUPOCTY YMOBHOI [TIOTY>KHOCTI 3BOPOTHOI Ta
HYJILOBOI IIOCJIiZOBHOCTEN 10 IPUPOCTY ITOTY>KHOCTI FAPMOHIYHOI CKJIa0BOi, 1[0 BUKJIMKAE LI€Y BUJ, CIOTBOPEHHSL.
Lle maso 3MOry OLiHIOBaHHS MOJKJIMBOCTI BUSIBJIEHHS HEJIHIMHYMX CIIOKMBAYiB 32 HAABHOCTI CTOPOHHIX FTaPMOHIYHUX
criotBopeHb. [IpakTnyHo peanizoBaHo ACKOE 3 QyHKUi€l0 BUSIBIEHHS Ta OLiHIOBAaHHS BIJIMBY HEJIiHIMHUX i
HECHMMETPUYHUX CIIOKMBAYiB Ha MOTipUIEHHS SIKOCTi eJIeKTpoeHeprii. OfeprKaHi HayKOBi pe3yJIbTaTH a caMe:
IIpOrpaMHO-anapaTHUi KOMIJIEKC aBTOMATHU30BaHOI CUCTEMU KOHTPOJIIO 0051iKy esekrpoeHeprii (ACKOE) 3
(YHKIi€I0 BUSIBJIEHHS Ta OLiHIOBAHHS BIUJIMBY HEJIiHIHMX i HECCUMETPUYHUX CIIOXKUBAUiB Ha NOTipHIEHHS SIKOCTI
esiekTpoeHeprii BpoBamkeHo B TOB ,IIpomaBTromMaTuka BiHHUIA", 10 NI TBEPIKEHO aKTOM ITPO BIIPOBAKEHHS
Bizg 07.02.2019 p. PesyabTaTl poOOTU TaKOK BUKOPUCTOBYIOThCSL Y BHTY Ha kadenpi “EnexkTpoTexHiuyHi cucremu
€JIEKTPOCIIOKMBAaHHS Ta €eHEPTeTUYHUN MEHEeIKMEHT  1J1s MiAroToBKU ¢axiBIiiB 3a crienjianbHicTio 141 -

“EnexTpoeHepreTrka, eJIeKTpOTEXHiKa Ta eJleKTpoMexaHika”, TOoBifKa po BIpoBaaXKeHHs Bix 17.06.2019 p.

2. This dissertation focuses on finding practical solution to the problem of increasing sensitivity to detect the
sources of power quality distortion in electrical distribution networks. The object of the study was the process of
detecting and evaluating the impact of nonlinear and asymmetric consumers on the deterioration of electricity
quality. The subject of the study is methods of increasing the sensitivity of detection and evaluation of the
influence of nonlinear and asymmetric consumers on the deterioration of electricity quality. During the
dissertation work, research methods were used, which were based on: the theory of electrical engineering - in
obtaining analytical expressions of methods of detecting and evaluating the influence of nonlinear and asymmetric
consumers on the deterioration of electricity quality in networks; on the theory of mathematical statistics - when
conducting statistical processing of the results of experimental studies. Scientific novelty of the research is
grounded in the fact that the process of detecting and evaluating the sources of power quality distortion in
electrical distribution networks has been improved by using conditional capacities of reverse and zero sequences.
The findings of the research are as follows: 1. Informative values to evaluate the impact of nonlinear and
asymmetric consumers on distortion the quality of electric powers in distribution networks by using generalized
instant symmetrical capacities of reverse and zero sequences which provides separation of distortions caused by
canonical harmonics and harmonics multiple of three have been justified. 2. Method of detecting and evaluating
the impact of nonlinear and asymmetric consumers on distortion the quality of electric powers based on usage of
conditional capacities of reverse and zero sequences which provides increasing sensitivity to detect and evaluate
the impact of nonlinear and asymmetric consumers on distortion the quality of electric powers has been improved.
3. Method of detection sensitivity analysis of impact of nonlinear and asymmetric consumers on distortion the
quality of power in isolated and grounded networks subject to harmonics that takes into account the ration
between conditional capacities of reverse and zero sequences and capacities of harmonic component that causes
this type of distortion has received further development. This made it possible to evaluate the possibility of
detecting nonlinear consumers in the presence of third-party harmonic distortions. ASCAE (automated system of
commercial accounting of electricity) with the function to detect and evaluate the impact of nonlinear and
asymmetric consumers on distortion the quality of electric power has been developed and practically
implemented. The results obtained in the course of the research, in particular, software and hardware complex for



a system of commercial accounting of electricity (ASCAE) with the function to detect and evaluate the impact of
nonlinear and asymmetric consumers on distortion the quality of electric power have been successfully
implemented in private enterprise "Promavtomatika" confirmed by the act of implementation from 07.02.2019. The
results of the research are also used at Vinnytsia National Technical University at the department of electrical
engineering systems of power consumption and energy management to provide professional training of specialists
to get the specialty 141 - “Electricity, electrical engineering and electromechanics”, certificate about
implementation issued from 17.06.2019.
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