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1. Incepranifina po60Ta IPUCBIYeHA BUPIIEHHIO BaXKJIMBOi IPOGIEMH AiarHOCTUKY MDKBUTKOBUX 3aMUKAHb i
11po60iB i30141ii Ha KOpIyC B 6araTOBUTKOBUX BCUITHUX OOMOTKAaX HU3bKOBOJIbTHUX ACUHXPOHHUX JBUTYHIB. Po6oTa
30cepepKeHa Ha po3po0Lli Ta BUKOPUCTAHHI IPOrPeCUBHUX METOAMK, 10 JO3BOJISIOTh €(PEKTUBHO BUSIBJISITH Ta
OLIiHIOBAaTU e eKTHU i301ALii B TAKUX 0OMOTKax. Y BCTYIi AaHOi AucepTalii eTaJbHO OOTPYHTOBAHO aKTyaJIbHICThb
PO3pOOKU BUCOKOYACTOTHUX METO/IB IJIs1 IiarHOCTUKM i30J1411ii 0OMOTOK €JIeKTPOMEXaHIYHUX IIPUCTPOIB Ta
BUSIBJIEHHS] BUTKOBUX 3aMMKaHb. 3arajbHa XapaKTepUCTHKa POOOTU BKJIIOYA€E B cede JeTajbHUM OIJIsy,
IOCJIiI)KYBaHUX [IATaHb i IPONIOHOBAHUX METOAMK. Y IIEPIIOMY PO3iJi OXOIIIOETHCS BaKIMBUNA aCIIEKT
IOCJIiZIPKEHHS - BUBYEHHS i aHasli3 Mpo6JieM, 10 BUHMKAIOTh Yepe3 BilMOBY i30J1s111ii e/IeKTpPUYHMX MalIMH. 30KPEMa,

3BEPTAETHCS yBara Ha OOrOBOPEHHS Pi3HUX METOIiB AiarHOCTUKYU Ta KOHTPOJIIO, SIKi BAKOPUCTOBYIOThCS Y



Cy4aCHOMY BUPOOHMYOMY CepenoBulli. Y 1iIoMy, 1ieil pOo3/ij BUpillye BaXKJIMBe 3aBJaHHS - IOYATKOBUM aHai3
cuTyalii, 1[0 JoIoMarae BCTAHOBUTU OCHOBY [1JIs1 I€TaJIbHOT'O i PETeJIbHOTO IOCIiI>)KeHHsI IPO6JIeMu, HaJlae
IIepPCIIEKTUBY [1J151 BUGOPY ONTUMAJIBHUX METOJiB KOHTPOJIIO Ta AiarHOCTUKY i30s1s1uii. Ipyruiil posnin
30CepepKEHNI Ha BU3HAYEHHI Ta OOI'PYHTYBaHHI Hal6i1bll €(DEKTUBHYX METOiB IiarHOCTUYHOI'O BUNIPOOYBaHHS
17151 BUBHAYEHHS BiIMOB i30J1s111i{ eslekTpoMexaHiuHUX pUCTpoiB. PopMyIoThCs KpuTepii 17151 BUGOPY
IiarHOCTMYHUX I1apaMeTpiB, 3aCHOBYIOUNCDH Ha JAOCIiTHUIBKINA POOOTI, BUKOHAHIN y nepiiomMy po3zii. BukoHanui
Iepexif 1o aHasizy MallyH 3] BCUTTHUMU OOMOTKaMHU, SIKi OyJIM €KCILJTyaTOBaHi IPOTSIrOM 3HaYHOTrO Nepiofy yacy, i
BABYEHUI BIUIVB TPUBAJIOTO BUKOPUCTAHHS Ha iXHIO HALIMHICTL Ta IPOAYKTUBHICTE. TpeTill po3zin npucBa4eHo
CTBOPEHHIO JeTaJbHUX MOJEJIeN 1S aHasli3y Ta BUSBJIECHHS BiIMOB i30J141lii B €JIEKTPOMEXaHIiYHUX IIPUCTPOSIX.
Po3pin po3nodynHaeTbCs 3 aHAJI3y 30BHIIIHIX I€peHaNpPyT Ta KOMyTallilHUX [1IepeHaNPYT, SKi BUHUMKAIOTh B OOMOTIL
[IpY BKJIIOYEHHI. HacTynHui etamn - po3riisag nepexigHux mpoLecis Ipy KOMyTallii Ta KOMyTaliiiHUX [IPOLECIB IIPU
po3puBi cTpymy. Li po3zinu narTh 4iTKe YsIBJIEHHS PO MPOLECH, SIKi BiIOyBalOTbCSI B 0OMOTKAX IIpU pOOOTi
€JIEKTPOMEXaHIYHOTO IPUCTPOI0. YeTBEPTUI PO3iJ IPUCBSYEHO BUSHAYEHHIO KIIOYOBUX NIapaMeTPiB, sKi
BIIJIMBAIOTh HA YAaCTOTHI XapaKTePUCTUKH €JIEKTPUYHUX MaIIKH. [TouaTKoBUil (POKYC B LIbLOMY PO37iJi - 1ie
IleTaJlbHUM aHaJli3 IapaMeTPiB MAIIMHU Ta iX BIUIMBY Ha YaCTOTHI XapaKTePUCTHKU. Llell aHali3 po3IMpPIOETb S,
IOCJIIKYI0UM 3aJIeXKHOCTI ITapamMeTpiB 0OMOTOK Bifg yacTotu. [laji MpoBOAUTHCS eKCIIepPUMEHTalbHe BU3HAYEHHSs
rapaMeTpiB, 10 A03BOJISIE OTPUMATH PEajbHi 3HAYEHHS Ta [TIOPIBHATH iX i3 TEOPETUYHUMU MO esIMU. [1'aTrit
PO3/iJl pPO3KPUBAE IMPOLIEC EKCIIEPUMEHTAIBbHOTO AOCTiIKeHHs fedeKTiB Ta aHOMAaJIiH B 130151l €JIeKTPUYHUX
MarH. 30CepeIKeHICTh HAa eKCIIEPUMEHTAIbHOMY MOJIE/IIOBAaHHi eeKTiB B KOPIYCHil i MiKBUTKOBI i30J1411ii
JIornomarae inTeHcuQikyBaTy JOCiIKEHHS i IepeTBOPUTU TeOPETUYHI 3HaHHS Ha npakTuyHi. lllocTuit po3ain €
iZICYMKOBUM Bi3yaJlbHUM IPEACTaBIEHHSM IIPOLeCy IiarTHOCTUMKU edeKTiB B i3osauii. B nbomy posnini
BUKOPUCTOBYeThCsl MatLab Simulink 1151 cTBOpeHHS 6araTos1aHKOBOI CXEMHU, sIKa MOJeJIIo€ AeEeKTHU 130151l
eJIEKTPUYHUX MallVH, 10 [J03BOJISIE Bi3yaslidyBaTH Ta aHaJi3yBaTU IJUHaMIiKy nux nedekris. KiodoBsi acniektu
MOIETIIOBaHHS BKJIIOYAIOTh MIXXKBUTKOBUH AedeKT B Mi>KBUTKOBIH 1301411ii, Mpo6iit i30J1s11ii BCUTTHOI OOMOTKY Ha

KOpIIyC, Ta BIIJINB CTapiHHﬂ Ta 3BOJIOKEHHS Ha MMapaMETPpU ,Heq)eKTHOi iSOﬂﬂuiﬁHOi CHUCTEMMU.

2. The dissertation work is dedicated to solving the significant problem of diagnosing inter-turn short circuits and
insulation breakdowns to the frame in multi-turn bulk windings of low-voltage asynchronous motors. The focus is
on developing and using progressive methods that effectively detect and assess insulation defects in such
windings. In the introduction of this dissertation, the relevance of developing high-frequency methods for the
diagnostics of insulation in electromechanical device windings and detecting winding short circuits is thoroughly
justified. The general characteristic of the work includes a detailed review of the researched issues and proposed
methodologies. The first chapter covers an important aspect of the study - the examination and analysis of
problems arising from the failure of insulation in electrical machines, with attention given to discussing various
diagnostic and control methods used in the contemporary manufacturing environment. Overall, this chapter
addresses a crucial task - the initial analysis of the situation, which helps establish a foundation for detailed and
thorough investigation of the problem and provides perspectives for choosing optimal methods of insulation
control and diagnostics. The second chapter is focused on defining and substantiating the most effective
diagnostic testing methods for identifying insulation failures in electromechanical devices. Criteria are formed for
selecting diagnostic parameters, based on the research work performed in the first chapter. The focus shifts to the
analysis of machines with bulk windings that have been operated over a significant period, studying the impact of
prolonged use on their reliability and performance. The third chapter is dedicated to creating detailed models for
analyzing and detecting insulation failures in electromechanical devices. It begins with an analysis of external
overvoltages and commutation surges occurring in the winding when turned on. The next stage includes
examining the transient processes during commutation and commutation processes during current interruption.
These sections provide a clear understanding of the processes occurring in the windings during the operation of
an electromechanical device. The fourth chapter focuses on determining the key parameters affecting the
frequency characteristics of electrical machines. The initial focus in this chapter is a detailed analysis of machine
parameters and their impact on frequency characteristics, expanding to explore the dependence of winding



parameters on frequency. This is followed by the experimental determination of parameters, allowing for the
acquisition of real values and their comparison with theoretical models. The fifth chapter reveals the process of
experimental investigation of defects and anomalies in the insulation of electrical machines. Focusing on the
experimental modeling of defects in frame and inter-turn insulation helps intensify the research and translate
theoretical knowledge into practical applications. The sixth chapter is a visual representation of the insulation
defect diagnostics process. This chapter uses MatLab Simulink to create a multi-link scheme that models
insulation defects in electrical machines, allowing for the visualization and analysis of the dynamics of these
defects. Key aspects of the modeling include inter-turn defects in inter-turn insulation, insulation breakdown of
bulk winding to the frame, and the impact of aging and moisture on the parameters of the defective insulation
system.
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IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NoJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro®

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Peyupkuit Mukosna OsiekcaHIpoBUY

2. Mykola O. Reutsky

KBasigikamis: . . 1., gou., 05.09.01
Imentudikarop ORCID ID: 0000-0003-1870-2222
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHmil yHiBepcuTteT Ykpainu "KuiBchKuit

noJliTexXHiyHMi iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aki04Hi BimoMocTi
BaacHe IlpizBume Im'st Ilo-6aThKOBI Octposepxos Mukozna SIkoBuy

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI Ocrposepxos Mukoia fIkosuy
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiznoBigasbHUH 3a MiATOTOBKY Crynimenko Auzpiit CepriiioBuy

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




