O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0518U000529
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 24-05-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. fIryn Karepuna BasnepiiBHa

2. Yagup Katerina Valerievna

KBasigikanis: 1. 1. n., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi cneniaabHOCTI: 05.09.03

Ha3Ba HayKOBOIi CIIeIiaIbHOCTI: EJeKTPOTEXHIYHI KOMIITIEKCH Ta CUCTEMU

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axucrTy: 17-05-2018

CnenianbHICTB 32 OCBITOXO: iHpopMalliliHi yIPaBIAIOYi CHCTEMU Ta TEXHOJIOT

Micue po60oTH 34,00yBava: XapKiBCbKuil HAL[OHAJILHMI YHIBEPCUTET MiCbKOTO TOCTIOAapcTBa iMeHi O.M.

beketoBa

Kopg 3a €IPIIOY: 02071151

Micuesﬂaxo,lI)KeHHﬂ: ByJl. Mapmasna bakanosa, 17, M. XapkiB, XapkiBcbKuii p-H., XapkiBcbKa 061., 61002,

Ykpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CleliaJi30BaHOI BYE€HOI pagu): [l 64.050.04

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupnnuosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUil HALIOHAJILHUI YHIBEDCUTET MiCHKOTO
rocriogapcrsa imeHi O.M. bekerosa

Kopg 3a €IPIIOY: 02071151

Micuesnaxo,szeHHﬂ: ByJI. Mapmasna bakaHosa, 17, M. XapkiB, XapKiBCbKUil p-H., XapKiBcbKa 0011, 61002,
Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 45.37

Tema gucepranii:
1. IToxpaiianHs eHepreTUYHMX [MOKa3HUKIB €JIEKTPOTEXHIYHUX CUCTEM i3 3aCTOCYBAaHHSM IIOIIYKOBOI ONTUMI3alii Ha

KOMH,IOTepHI/IX MOIOEJISX

2. Improvement of energy indices of electrotechnical systems with the use of search engine optimization on
computer models

Pedepar:

1. Po3rysimaoThCs METOAM ONTUMI3ALLil pEXKMMIB CUCTEM €JIEKTPOIIOCTAYaHHs 3 HECMMEe-TPUYHMMU i HeJliHINHUMU
HaBaHTaX€HHSIMU 3 METOIO MiJBUIIEHHS €HEPTeTUYHUX NT0Ka3-HUKIB i pO3paxyHKy CUMETPO-KOMIIEHCYIOUNX
npucTpoiB. OGIPyHTOBAHO HEOOXINHICTb i MOKJIMBICTD 3aCTOCYBAaHHS KOMIT'IOTEPHUX 32C00iB, pO3p00JI€HO
y3araJibHeHi aJiropuTMU peasisaliii 10myKoBoi onTuMisalii. Po3pobsieHi MeToy yCIilllHO 3aCTOCOBaHI J1JIsl OIITU-
Mi3alii pe>kMMiB B TPUIIPOBIGHUX i YOTUPUIIPOBIIHMX CUCTEMAX, B TOMY YMCJIi B CUCTEMAX 3 B3A€MHO-3B'43aHUMU
IHIYKTUBHOCTSIMU, B CUCTEMAX 3aJII3HUYHOTO €JIEKTPOIIOCTAYAHHS, B CUCTEMI 3 HEUTPAJIEPOM, B CUCTEMAX

JKMBJIEHHA aCUHXPOHHUX ,ILBI/IFyHiB, OCBITJIIOBaJIbHUX l'IpI/IJIa,ILiB BHICOKOT'O TUCKY, B CUCTEMAX 3 CUJIOBUMU



AKTBHUMMU q)iJIpraMI/I, a TaKOX OJis BI/IHa,I[KiB KiJIbKOX HaBaHTa>KeHb 3 YPaxXyBaHHAM BKJIaly KOKHOTI'O 3 HUX B

3HWJKEHHS €HEPTETUYHUX MMOKa3HUKIB CCTEMU.

2. Thesis for a Doctor’s degree in Engineering Science by specialty 05.09.03 - Electrical Engineering Complexes
and Systems. National Technical University «Kharkov Polytechnic Institute», Kharkiv, 2018. The dissertation is
devoted to the development and research of optimization methods of power supply systems modes in
electrotechnical systems with asymmetric and nonlinear loads in order to increase the energy indices and
calculate the parameters of symmetry-compensating devices using mathematical and computer models, and using
search engine optimization implemented with the use of modern software of computer mathematics. The
necessity and the possibility of using computer tools for solving set tasks are substantiated. The generalized
algorithms for implementing search engine optimization using modern software packages are developed. The
possibilities of applying different optimization criteria for solving the problems of increasing the energy indices of
power supply systems with asymmetric and nonlinear loads are shown. The properties of the search engine
optimization system have been found to extrude the inappropriate element of the synthesized device, as well as
the possibility of releasing the optimization variables by increasing their amount, which allows us to get ahead of a
faster locating of the local minimum and then recalculate the parameters corresponding to the global minimum
are shown. The developed method of search optimization using the models of power supply systems has been
successfully applied for optimization of regimes and synthesis of symmetry-compensating devices in three-phase
three-wire and four-wire systems of power supply. The possibilities of using the optimization tools for Mathcad
and Matlab software packages are considered, in particular, using zero-order methods that do not require the
calculation of derivatives, such as the deformed polyhedron method and the conjugate gradient method. The
algorithm of load equivalence is proposed, with the help of which the symmetrical and asymmetric parts of the
load are allocated. After this, the parameters of the balancing device are determined with sufficient accuracy by
means of the Steinmetz and Kennely formulas. The method of currents direct symmetric component rotation with
the preservation of symmetry and the mode of full reactive power compensation is proposed. For four-wire
systems, the use of a generalized reactive element in a symmetry-compensating device is proposed, which
accelerates the process of achieving the optimal solution. The method of determining the optimal mode based on
the decomposition of the power supply system, which improves the convergence of the solution processes, is
developed. Systems of power supply containing inductively coupled elements are considered. The calculation of
the symmetry-compensating device of the traction system of the alternating current railway power supply is
considered. A four-wire system with a neutralizer was studied, with the help of search engine optimization the
parameters of the symmetry-compensating device were determined which allows to balance and counterbalance
such a system. The possibilities of optimization of the regime in the power system of asynchronous motors,
including the asymmetry of the supply network, are shown. Compensation of reactive power allows here to reduce
the consumed currents and increase the efficiency of the system. To find the optimal modes of systems with an arc
discharge, visual models have been developed that are adapted for use with the SimPowerSystem library elements.
With the help of these models, the possibilities of increasing the power indices of arc discharge power supply
systems, including high-pressure lighting devices, are investigated. It was shown that the optimization of the
power factor alone, calculated with the help of the pro-posed methods, leads to decrease in the current consumed
by the fundamental harmonic, which substantially reduces the losses in the transmission lines. For a thyristor
compensator with single-stage switching, the advantage of symmetric control is proven, which greatly improves
the spectrum of harmonics of supply currents. The use of the search optimization method to increase the power
factor is shown without the use of traditional rather complicated control systems by power active filters.
Comparison signals are used as control signals, synchronized with the phase voltages of the supply system. The
amplitudes of these signals are accepted as optimization variables, and the optimization criterion is determined by
the balance of active power in the system, which is characterized by the stabilization of the periodic voltage on the
storage capacitor of the power active filter. The problems of synthesis of symmetric-compensating devices for
several asymmet-rical loads in parallel and cascade connection are considered. The task is to determine the
parameters of the symmetric-compensating devices for each of the loa



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHH HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:
IlizcyMKu JOCIiAKEHHS:

ITy6ostikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Xapuenko Bikrop ®enopoBuy

2. Kharchenko Viktor Fedorovich

KBasigikanis: 1. r. 1., 05.09.07
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasstiHHS:

Imentudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10-6aThKOBI:
1. llep6ax fIkiB BacunboBuy

2. Shcherbak Yakov Vasilyevich

KBasigikamis: n. 1. 1., 05.09.12
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa inHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. FOpuenko Oser MukosanoBruy

2. Yurchenko Oleg

KBasigikanis: n. 1. 1., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bunnanacenko CraHicyaB IBaHOBUY

2. Vipanasenko Stanislav Ivanovich
KBasigikanis: n. 1. n., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. T'pub Oner 'epacumMoBUY

2. Grib Oleh Gerasimovich



KBasigikanis: n. 1. u., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyerses
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

Knenikos Bonogumup bopucosuy

Knenikos Bonogumup bopucosnuy

FOpuenko T.A.



