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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 45.41.31

Tema guceprauii:
1. AcHXpOHHU eJ1IeKTPOIIPUBO], 3 HU(PPOBOIO CUCTEMOIO AUCKPETHO-(A30BOr0 yIIpaBiliHHS

2. Asynchronous electric drive with digital system of discrete-phase control

Pedepar:

1. luceprauisa nprucBa4YeHa BUPILIEHHIO aKTyaJbHOI HAyKOBOI 3a7ja4i CTBOPEHHS HOBOTO IIPUHLMITY YIIPABJIiHHS
IIBUAKICTIO O6EPTAaHHS POTOPA ACMHXPOHHOTO [IBUTYHA, SIKUI 30€epirae nepesaru BEKTOPHOTO METOJLy YIIPABJIiHHS,
ajsie B TOM JXe Yac MPUHIUAIIOBO BiflPi3HSETHCS Bif] YUCTO CKASIPHOTO i YUCTO BEKTOPHOT'O METO/IiB i mepenbavyae
PO3POOKY CUCTEMH YIIPABJIiHHS, SIKa HE BUKOPUCTOBYE IPOMI3IKNIA aJITOPUTM KOOPIUHATHUX 19 nepeTBOpeHs, i
3abe3nedye MaKCUMaJbHY BiIIOBiIHICTb PEKUMIB POOOTH ACUHXPOHHOIO ABUTYHA 331aHOMY OII€PaTOPOM
anroputmy. Po3pobisieHo guckpeTHo-(a30oBuii CrIoci6 yripaBiiHHS aCHHXPOHHUM €JIeKTPOIIPHUBOJOM i JOBEEHO,
110 Taka cUcTeMa [03BoJisie GOPMYBaTU BUXIiJHI HAIPyTY IIEPETBOPIOBaYa YacTOTHU IO 334aHOMY OIlepaTopoM
aJIrOpUTMYy, 3a6e3Meuye 6e3MepepBHiCTb HAOIrY a3y Npu Oyb-sIKUX 3MiHaX PEXXUMIB pOOOTH IBUTYHA 3i
36€pe>KEHHSIM YMOBU BiIHOCMHU €(EKTUBHOIO 3HaUY€HHS BUXiIHOI HAIIPYTY 10 YaCTOTU OOEPTAaHHS POTOPA.

Po3pobseHo HOBY cucTeMy peKkyrepalii eHeprii 3 JuckpeTHO-(pa30BUM YIIPaBIIiHHAM, sIKa HE MiCTUTh OKpeMUMN



BUIIPSIMJISIY 1 aBTOHOMHUM iHBEPTOP HAIIPYTU 3 6JI0KOM (POPMYyBaHHS IIHUPOTHO-IMITyJIbCHO MOZAYJIbOBAHOTO
CHTHAJy i aBTOMATUYHO BiZICTEXXYy€ [IOTOYHI a3y Mepexi XUBJIEHHS i 0fHOYaCHO € CTabii3aTopoM HaIlpyru B KOJi
IIOCTIHOrO CTPyMy. Briepiue 3anporioHoBaHa NOTpiliHa CMCTeMa 3aXMCTy NTEPETBOPIOBAaYa YaCTOTH, 3aCHOBAaHA Ha
BMMipi BxifHOI emHOCTi IGBT 3 (popMyBaHHSIM BiiTIOBiTHOTO 3aXUCHOTO iHTEPBAJY, 0 3HUKXY€E PU3UK NPOTIKAHHI
CTPyMYy KOPOTKOTO 3aMUKaHHS, peasli3ye >KOPCTKe 3aBJaHHS MAaKCUMAJIbHUX PEKUMIB po60TH iHBEPTOPA, a TAKOX
OIepaTMBHO POPMye CUTHAJ MOT0 BiKioueHHs. KI040Bi C10Ba: aCHHXPOHHUM €JIEKTPONIPUBOJ, CUCTEMA
yIPaBJliHHS aCUHXPOHHUM [IBUTYHOM, (pa30Be yIPaBJliHHS, AUCKPETHE YIIPaBJliHHS, IEPETBOPIOBAY YaCTOTH,

peKylepatisl eHeprii, 6araToCTylleHeBUA 3aXUCT CUJIOBOTO MOAYJISL.

2. The dissertation is devoted to solving an urgent scientific problem of creating a new principle of control of the
rotor speed of an induction motor, which retains the advantages of the vector control method, but at the same
time is fundamentally different from purely scalar and purely vector methods and provides for the development of
a control system that does not use a cumbersome algorithm of coordinate transformations and ensures maximum
correspondence of the operating modes of the asynchronous motor to the algorithm specified by the operator. A
discrete-phase method for controlling an asynchronous electric drive has been developed and it has been proven
that such a system makes it possible to form the output voltage of the frequency converter according to the
algorithm specified by the operator, ensures the continuity of the phase incursion for any changes in the engine
operating modes while maintaining the condition of the ratio of the effective value of the output voltage to the
rotor speed. A new system of energy recovery with discrete-phase control has been developed, which does not
contain a separate rectifier with a pulse-width-modulated signal generating unit, and automatically monitors the
current phases of the power supply. For the first time, a triple frequency converter protection system was
proposed, based on measuring the input capacity of the IGBT with the protective interval. Keywords:
asynchronous electric drive, asynchronous motor control system, phase control, discrete control, frequency
converter, multiphase and multilevel systems, energy recovery, multi-stage protection of the power module, IGBT
modules.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTbh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:

VI. BizoMocTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. C'anoB OsiekcaHzp MuxainnoBuy

2. Syanov Oleksandr Mykhajlovych

KBasigikanis: 1. T. 1., 05.09.03



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHAUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma By1acHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BigomocTi npo odilifiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Mangp Anppiit BacunboBud

2. Malyar Andriy Vasyliovych

KBasigikanis: 1. 1. u., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KosakeBuu Irop ApkaziioBuy

2. Kozakevich Igor

KBasmigikamis: . . 1., 05.09.03
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKEeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacue IIpizBume Im's I10-6aTbKOBI Anekcees Muxaiino Onexcanposu
rOJIOBH paju

Biiacue IlpisBume Im's ITo-6aTbKOBI Anekcees Muxaitsio OsiekcanpoBuy
rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi IOpuenko T.A.

OisIIbHOCTI




