O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0419U005510
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 25-12-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cbomin AHzpint OnekcangpoBud

2. Siomin Andrii Oleksandrovych

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocoyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.09.03

Ha3Ba HayKOBOIi CIIeIiaIbHOCTI: EJeKTPOTEXHIYHI KOMIITIEKCH Ta CUCTEMU

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 21-12-2019

CnenianbHICTB 32 OCBIiTOIO: 8.05070204-€1€KTPOMEXAHIUHI CCTEMU aBTOMATU3allii Ta eJIEKTPOTIPUBOL
Micue po6oTH 34,00yBaya: HaujoHanbHuil TeXHIYHMIA yHiBEpCHUTET "[IHIPOBCHKA MOJITEXHIKA"
Kopg 3a €IPIIOY: 02070743

Micue3Haxoa>KeHHS: np. [Imutpa BopHUIBKOTO, 19, M. JIHINpo, JIHITpONeTPOBChKUii p-H., JIHINPONeTpOBChKa
06171., 49600, Yxpaina

dopma ByracHOCTI:
Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagai30BaHOi BYE€HOI pazu): [l 08.080.07

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TeXHIYHMI yHiBepCUTeT "JIHIMPOBCHKA

[IoJliTexHika"
Kopg 3a €IPIIOY: 02070743

Micqesﬂaxon)KeHHﬂ: np. Imurpa SBopHULBKOrO, 19, M. [IHinpo, JJHinponeTpoBcbKui p-H., JHIIIPONETPOBCHKA
06171., 49600, Yxpaina

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: HanioHanbHuit TexHiuyHuil yHiBepcureT "JIHinpoBchka
OJIiTeXHiKa"

Kopg 3a €IPIIOY: 02070743

Micuesnaxo,lpKeHHﬂ: np. Imutpa SABopHULBKOrO, 19, M. [IHinpo, JJHinponeTpoBcbKui p-H., JHIIIPONETPOBCHKA
06171., 49600, Yxpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
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1. InenTudikanis napameTpiB aCMHXPOHHOTO €JIEKTPONPUBOJIA IIPU HEPYXOMOMY POTOPI 3 HU3BKOIO YYTJIUBICTIO 10

MMOXUOOK €KCIIEPVMEHTAJIbHUX JAHUX

2. The method of parameters identification of asynchronous electric drive with low sensitivity to errors of
measurement of its mode parameters with stationary rotor

Pedepar:

1. Incepranifina po60Ta IpUCBAYEHA PilIEHHIO HAYKOBOI 3aa4i NOOYA0BY MaJIOUyTJIMBUX 10 HASIBHOCTI IOXUOOK y
BXiZTHUX €KCIIEPUMEHTAJIbHYX JJAHUX aJITOPUTMIB ieHTudikawii mapameTpis cxemu 3amMilieHHs. B po6oTi mokasaHo,
o ineHtudikauis napameTpiB T-Noi0HOI cxeMU 3aMillleHHSI aCUHXPOHHOTO JBUI'YHA 3 KOPOTKO3aMKHEHUM
POTOPOM B peaJIbHUX YMOBAX MO>e Bifl0yBaTHCS TiJIbKY IIPY BUKOPUCTAHHI ONYIIEHHS], IO 3MEHIIYE KiJIbKiCTh
HEBiIOMHUX IIapaMeTPiB (SIK IIpY BpPaxyBaHHI, TaK i IpX HEXTYBAaHHI BTpaTaMU B CTaJli cTaTopa). JJonyieHHs po

piBHicTh Llo i L20 mpakTU4HO He BIIJIMBA€ Ha NepexifHi Ta ycTajieHi IIpoLecH, 110 6yJI0 IPOLeMOHCTPOBAHO 32



nonomoror CKB cTpyMy craropa Ta MBHAIKOCTI ABUTYHA. [IpoBeieHa OLiHKa BIIJIMBY TOXUOOK Y BXiTHUX
eKCIepUMEeHTAJIbHUX TaHUX Ha imeHTudiKariro Ko>KHOro rapamerpa CXeMHu 3aMilieHHs 6e31ocepeIHbO 3 BUPA3iB
17151 BXiZIHOI aKTMBHOI Ta PEaKTUBHOI CKJIa[0BUX BXiIIHOTO ONOpPY 3 60Ky cTtaTopa. Ha 6a3i oTpumMaHux peKkoMeHaallii
OyJla CKJIaJileHa CUCTEMA HeJIiHIMHMX PiBHSIHb 117151 3HAXO[KE€HHSI HEBiIOMUX NapaMeTpiB. OLiHEeHO BILIMB IOXUOOK y
BXiJJHUX JJAHVX Ha PE3YyJIbTAT PilleHHA JaHOI CUCTEMU HEJIHINHNX PIBHAHD Ta BU3HAYEHI PEKOMEHIOBAHI 3HAYEHH
4acTOT )XUBJIEHHS 0OMOTOK CTaTOpa IIPU SIKMX 30epiraeTbcst MpUMHITHA YYTIMBICTD pillleHHSI CUCTEMU PiBHSHD JO
HasIBHOCTI IIOXMOOK Y BXiIHUX €KCIIEPUMEHTAJIbHUX AaHuX. [Ipu LpoMy 3ab6e3nedyeTbcsl TOMUIKA ifeHTudikalii He
6inpin 10% rpy HAIBHOCTI TIOMMJIKY 3HAXOIKEHHS BXiTHOTO OMOPY 3 60Ky cTaTopa He 6inbuie 5%. PekoMeH10BaHO
BMKOHYBATH ifileHTU}iKallil0 3 BUKOPUCTaHHSIM HECUMETPUYHOTO XUBJIEHHS cTatopa. [IpoBesieHo aHai3
B3a€MO3B'SI3Ky PEKOMEHIOBAHOI YaCTOTH >KUBJIEHHS CTAaTOPA 1 MOTYKHOCTI ABUTYHA. BusiBUiIOCH, 1O HalKpale
BUXiJJHi JaHi ONUCYIOTbCS 32 JOIIOMOTrOI0 JIorapu(dMiuyHOro piBHAHHS. EKCIEpUMEHTaIbHA NTepeBipKa po3po6IeHOro
METO[ly IiATBepania TeOPeTUYHI BUCHOBKU. Kill0490Bi c10Ba: napameTpuyHa ineHTrudikalis, cxema 3aMileHHs,

ACUHXPOHHUIH [BUTYH, YyTJIUBICTb O [1I0XUOOK, YACTOTA >KUBJIEHHSI.

2. The thesis is devoted to solving the scientific problem of constructing of the algorithms for identifying
parameters of the equivalent circuit with low-sensitivity to the presence of errors in the initial experimental data.
It is shown that identification of parameters of a T-shaped equivalent circuit of an asynchronous motor with a
squirrel-cage rotor in real conditions can be made only when an assumption is used, that reduces the number of
unknown parameters (both when taking into account and neglecting losses in the stator steel). The assumption of
the equality of L1o and L2o has practically no effect on transient and steady-state processes, which was
demonstrated using the root-mean-square deviation of the stator current and the motor speed. The influence of
errors in the initial experimental data on the identification of each parameter of the equivalent circuit directly
from the expressions for the active and reactive components of the input stator resistance was evaluated. Based
on the recommendations received, a system of nonlinear equations was compiled for finding unknown parameters.
The influence of the errors in the initial data on the result of solving this system of nonlinear equations is
estimated, and recommended values of the supply frequencies of the stator windings for which the acceptable
sensitivity of the solution of the system of equations in the presence of errors in the original experimental data is
maintained. This provides an identification error of no more than 10% in the presence of an error in finding the
input resistance from the stator no more than 5%. It is recommended to perform identification using nonlinear
stator supply. The analysis of the relationship of the recommended stator power frequency and motor power was
carried out. It turned out that the initial data are best described using a logarithmic equation. Experimental
verification of the developed method confirmed the theoretical conclusions. Keywords: parametric identification,
equivalent circuit, asynchronous motor, error sensitivity, power frequency.
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