O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0521U100829
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 13-04-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bepbuupkuit €8reH Bonogumuposud

2. Bepbuipkuii €8reH BosogumupoBuy
KBasigikamis: k.r.u., 05.09.12
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi crieniaIbHOCTI: 05.09.12

Ha3Ba HayKoBOIi CcIeniaIbHOCTI: HaniBnpoBifHUKOBI EPETBOPIOBAYI €JIEKTPOEHEPTii

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 06-04-2021

CnenianbHICTB 32 OCBITOXO: EjleKTPOHHI cucTeMM

Micue po6otu 3,qo6yBaqa: HanjionasnpHui TeXHIYHUI YHIBEPCUTET YKpaiHU "KniBCbKUM MO TEXHIYHUN

iHcTuTyT imeHi Irops Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemoru, 6ya. 37, M. Kuis, 03056, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BU€HOI pagHy (Pa30Boi Cleniajai30BaHOl BYEHOI pagu). [l 26.002.19

ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [pomazicbka OpraHizalis opratisallis BeTepaHis Ta
BUTTYCKHUKIB [HCTUTYTy €HEpPro36epexeHHs Ta EHEProMeHePKMEHTY HallioHaIbHOTO TEXHIYHOTO YHIBEPCUTETY

Ykpainu "KuiBcbkuii nnostitexHivHuM iHcTUTYT iMeHi Iropsa Cikopcbkoro”

Kopg 3a €IPIIOY: 43329767

Micue3HaxoaKeHHS: ByJI. Bopuarisenka, 6y, 115, kopryc 22, ka6. 201, m. Kuis, Kuiscbka 0611, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuyHuil yHiBepcuteT Ykpainn "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt [Tepemoru, 6ya. 37, M. Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHX PYOPHK: 45.37.31

Tema gucepranii:
1. CiexTpanbHuUil aHai3 IPOLECiB Ta CUHTE3 3aKOHIB KEPYBaHHSI HalliBIPOBiJHUKOBMMU [I€pPETBOPIOBaYaMU y 6a3Uci

psiny Oyp'e nexinbKox 3MiHHUX

2. Spectral analysis of processes and synthesis of semiconductor converters control laws on the basis of a Fourier
series of several variables

Pedepar:

1. Incepraiiist Ha 3706YTTSI HAYKOBOTO CTYIEHs JOKTOpa TEXHIYHMX HAyK 3a crenianbHicTio 05.09.12 -
HaIliBIPOBiIHMKOBI IIEPETBOPIOBAYi e1eKTpoeHeprii. — HaljionanpHNUM TEXHIYHUI YHIBEpCUTET YKpainu «KnuiBCbKUM
nostiTexHiyHUN iHCTUTYT iMeHi Iropst Cikopcpkoro» MOH Ykpainu, Kuis, 2021. V nucepTaniiiHiii poboTi oTpumana
MIOJAJIbIINI PO3BUTOK TE€OPis CIIEKTPATIbHOTO aHajli3y CTPyMIB Ta HaIpyT [€PETBOPIOBAYIB, 10 MIiCTATb
inTeprapMoHiky, B 6asuci psgy Oyp’e OEKiIbKOX 3MIHHUAX Ta PO3PaXyHKY iHTErpaJbHUAX [TOKA3HUKIB SIKOCTI
€JIEKTPOEHEPTii y 3rOpHyTill aHaIiTUYHIN ¢popmi. OTprMaHi pe3yIbTaTU y CyKYIIHOCTI € TEOPETUYHUM

y3araJibHEeHHSIM Ta HOBUM BUPILIEHHSIM Ba)KJIMBOI HAyKOBO-IIPUKJIATHOI TpobJeMu MifiBUIeHHS e(DeKTUBHOCTI



aHaJli3y Ta KepyBaHHS HAMiBIPOBiITHUKOBAMMU I1I€PETBOPIOBAYAMU HA OCHOBI TOOYIOBYU TEOPIii CIIEKTPAJIbHOTO
aHasli3y Ta CMHTEe3Y 3aKOHIB KepyBaHHs 6a30BaHUX Ha BUKOpUCTaHHI psany Pyp’e nekisbKox 3MiHHUX. Y po6OTi
PO3p06JIEHO METO, PO3PaxyHKy iHTEPrapMOHIUHMX CKJIAIOBUX HA OCHOBI psny Pyp’e nekinbKox 3MiHHUX, 110 Mae
CKJIa[IHICTb PO3PAxXyHKYy cIiekTpa nopsigky O(N) Ta 103BoJIsI€ pO3paxOByBaTU 3HAUE€HHSI OKPEMUX FAPMOHIK 3i
cknagsictio O(N™(1/M)), ne M kinbkicTb 3MiHHUX psiny Oyp'e, Ta napameTpiB sIKocTi enekTpoeneprii — O(1), mwo e
Habararo MBUIIE iCHYIOYMX aHAJIOTIB Ta JO3BOJISIE€ BUKOPUCTOBYBATH PO3POOJIEHUI METO, y KOHTYPax CUCTEMU

KEPyBaHH$ 1151 IOKPallleHHS [IapaMeTPiB SIKOCTi €JIEKTPOEHePrii y peasbHOMY MacIuTabi yacy.

2. The dissertation for a Doctor of Science degree of electrical engineering of speciality 05.09.12 - semiconductor
converters of the electric power - National Technical University of Ukraine " Igor Sikorsky Kyiv Polytechnic
Institute", Kyiv, 2021. In the dissertation the theory of spectral analysis of converters currents and voltages in the
basis of Fourier series of several variables and calculation of the electric power integral quality parameters in the
closed analytical form is further developed. The received results together are the theoretical generalization and
the new solution of important scientific and applied problem of increasing the efficiency of analysis and control of
semiconductor converters based on the theory of spectral analysis and synthesis of control laws based on the
Fourier series of several variables. The Fourier series is generalized to M variables and the its properties are
analyzed. The conditions for the appearance of interharmonics in the spectrum are determined and formulas for
their calculation are adapted. To eliminate the main limitations in the use of generalized Fourier series, the
following methods and techniques have been developed: the method of calculating the spectrum of modulated
signals with variable frequency carrier function; method of calculating currents and voltages at the output of the
filter based on the joint use of Fourier series of one and several variables; methods of calculating integrated quality
parameters of modulated currents and voltages based on the generalized Fourier series, which significantly
expanded the capabilities of multidimensional Fourier series for it implementation in control systems and
synthesis of power converters based on quality assessment of electricity parameters. Principles of effective
inverter control and their implementation for modifications of existing modulation laws are proposed. Regulation
of the inverter voltage modulation multiplicity to ensure the required value of the total harmonic distortion
parameter, which reduces the dynamic losses in the converter and, accordingly, the dimensions of the converter
and radiators weight. As a result, the principle of control of a single-phase inverter by the value of the total
harmonic distortion is developed, which allows to reduce the amount of mathematical operations by at least two
orders with a calculation error not more than 1%, and reduces the amount of dynamic losses by reducing the value
of the modulation multiplicity parameter at maximum load. Also, it is proposed to use the method of PWM
modulation with inversion of the polarity of every second pulse, described in the basis of the Fourier series of two
variables, which reduces the mass and size parameters of the converter while providing the required value of total
harmonic distortion value of the output voltage. It was found that in contrast to the AC-DC converter, in the
electric drive of an asynchronous motor the interharmonics significantly distort the phase currents. To solve this
problem, a method of eliminating interharmonic of voltage at the output of a three-phase inverter has been
developed and it is proposed to control the quality parameters of the input current of the electric drive consumed
from the power grid by the value of the motor phase current. Also, the generalized Fourier series is used in the
design of modular power factor correctors to select the number of cells based on the required values of power
quality parameters in a given range of parameter. The use of a generalized Fourier series made it possible to obtain
analytical expressions of the dependence of electricity quality parameters on the modes of operation of the
converter and the number of cells, which eliminates multiple simulations of modular converter model in the entire
range of input parameters. The complexity of the spectrum calculation by existing methods is compared and it is
shown that the complexity of the spectrum calculation based on the generalized Fourier series goes to the
theoretical limit O(N) and has the same speed as the wavelet transform, while when calculating individual
harmonics and integral quality parameters, the proposed method has the least complexity O(N"(1/M)), where M is
variables number of Fourier series, and O(1), respectively.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

Iyosikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. JKyiikoB Banepiit SIkoBuY

2. Zhuikov Valerii Ya.

KBasigikamis: n. 1. 1., 05.09.12
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JKyiikoB Banepiit SIkoBuY

2. Zhuikov Valerii Ya.

KBasigikamis: n. 1. 1., 05.09.12
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHs:

dopma BiracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. lernncos Opiit OnekcanapoBuy

2. Denisov Yuriy O.

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

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

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HoBcbkuit Bonogumup OsekcasnmpoByd

2. Novskyi Volodymyr

KBasigikamis: 1. 1. 1., 05.09.12
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. IlaBnos I'ennazin Bikroposiu

2. Pavlov Genadiy V.

KBasmigikamis: . . 1., 05.09.12



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHtu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

JKyiikoB Banepiin fIkoBruy

HinxoBchkuii Bitaniii CeMmeHOBUY

FOpuenko T.A.



