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1. lucepraniiina po6oTa MprucBsYeHa BUPIMIEHHIO BaXXJIMBOI MPOGIEMHU IiarHOCTUKU MIDKBUTKOBUX 3aMUKaHb i
1po60iB i3071411ii Ha KOpIyC B 6araTOBUTKOBUX BCUITHUX OOMOTKAaX HU3bKOBOJIbTHUX ACMHXPOHHUX JBUTYHIB. Po60Ta
30cepepKeHa Ha po3poolli Ta BUKOPUCTAHHI MPOTPEeCUBHUX METOAVK, 10 JO3BOJISIIOTh €(PEKTUBHO BUSIBIISITH Ta
olLiHIOBaTH JeeKTH i30aLii B TAKNX 0OMOTKax. Y BCTYIIi AaHOi AucepTaLii feTaJbHO OOrPYHTOBAHO aKTyaJIbHICThb
PO3pOOKU BUCOKOYACTOTHUX METO/IB IJIs1 IiarHOCTUKM i30J1411ii 0OMOTOK €JIeKTPOMEXaHIYHUX IIPUCTPOIB Ta

BUSIBJIEHHS] BUTKOBUX 3aMMKaHb. 3arajbHa XapPaKTEPUCTHKA pO6OTI/I BKJIIOYAE B cede ,U,eTaJIbHI/Iﬁ OorJisan,



IOCIIiIKyBaHUX MIMTAHb i IPOIIOHOBAHUX METOAVK. Y MEPIIOMY PO3MiJi OXOIIIOETHCS BaKIMBUM aCIIEKT
IOCJIiIKeHHS - BUBYEHHS i aHasi3 mpobJsieM, 110 BUHUKAIOTh Yepe3 BiIMOBY i30JIs11ii eJIeKTpUYHUX MalyH. 30Kpema,
3BEPTAETHCS yBara Ha OOrOBOPEHHS Pi3HUX METOIIB iarHOCTUKHU Ta KOHTPOJIIO, SIKi BAKOPUCTOBYIOTbCSL Y
Cy4aCHOMY BUPOOHUYOMY CEpeLOBuLLi. Y LIiIOMY, Liell pOo3[1ij BUpillye BayKJIMBE 3aBJAHHS - TOYATKOBU aHAII3
cuTyalii, 10 JoMoMarae BCTAHOBUTY OCHOBY [1JIsI I€TaJIbHOT'O i PETeJIbHOTO OCIiIKeHHS IPObJIeMu, HaZlae
[IepCIIeKTUBY [1J151 BUOOPY ONTUMAJIbHUX METOIiB KOHTPOJIIO Ta AiarHOCTUKY i3ossuii. Ipyruil po3nin
30CepepKEHMI Ha BU3HAYEHHI Ta OOI'PYHTYBaHHI Halbi1bll €(PEKTUBHYX METOJiB IiarHOCTUYHOIO BUNIPOOYBaHHS
17151 BUBHAYEHHS BiIMOB i30J1s11i{ elekTpoMexaHiuHUX IpUCTpOoiB. PopMyIOThCS KpuTepii 17151 BUGOPY
IiarHOCTUYHUX I1apameTpiB, 3aCHOBYIOUNCDH Ha AOCIITHULBKINA POGOTI, BUKOHAHIN y nepiiomMy po3zii. Bukonanui
Iepexif 1o aHasizy MallyH 31 BCUITHUMY OOMOTKaMHU, sIKi OyJIM eKCILJTyaTOBaHi IPOTSIrOM 3HaYHOTrO Nepiony yacy, i
BMBYEHNI BIIJIMB TPUBAJIOTO BUKOPUCTAHHS Ha iXHIO HAIiMHICTb Ta NPOLYKTUBHICTb. TPETil PO3[Iia IPUCBSYEHO
CTBOPEHHIO JeTajllbHUX MOZEJIeN I aHali3y Ta BUABJIEHHS BiZMOB i30J1411ii B €JIEKTPOMEXaHIYHUX IIPUCTPOSIX.
Po3pin posnodynHaeTbCs 3 aHAJI3y 30BHIIIHIX IepeHaNpyT Ta KOMyTallilHUX [1IepeHanpyr, sKi BUHUKAIOTh B 0OMOTI
I[IpY BKJIIOYEHHI. HacTynHui etan - po3riisag epexifHuX IpoLeciB Ipy KOMyTallii Ta KOMYTaLifHUX [IPOLECIB IIPU
po3puBi cTpymy. Li po3zinu narTh iTKe YsIBJIEHHS PO NPOLECH, SIKi BiIOyBalOTbCSI B 0OMOTKAX IIpU poOOTi
€JIEKTPOMEXaHIUHOTO IPUCTPOI0. YeTBepTUI PO3iJ IPUCBSYEHO BUZHAYEHHIO KII0YOBUX NIapaMeTpiB, sKi
BIIJIMBAIOTh HA YaCTOTHI XapaKTePUCTUKY €JIEKTPUYHUX MaIIKH. [TouaTKoBuUit (POKYC B LIbOMY PO37iJi - 1ie
IeTaJIbHUM aHaJIi3 IapaMeTpiB MAIlMHU Ta iX BIIJIMBY HA YACTOTHI XapaKTEPUCTUKU. Lleil aHasli3 pO3MUpPIOEThCS,
IOCJIIKYI0UM 3aJIeXKHOCTI ITapaMeTpiB 0OMOTOK Bifg yacTotu. [lasi MpoBOAUTHCS €KCIIEPUMEHTaIbHe BU3HAYEHHS
rapaMeTpiB, O AO3BOJISIE OTPUMATH PeasibHi 3HAYEHHS Ta [TOPIBHATH iX i3 TEOPETUUHUMU MO esIMu. [1'aTuit
PO3/iJl pPO3KPUBAE MPOLIEC EKCIIEPUMEHTAIbHOTO AOCHiIKeHHs fedeKTiB Ta aHOMaJil B 130151l eJIeKTPUYHUX
MamuH. 30cepeKeHICTh Ha eKCIIEPUMEHTAIbHOMY MOJIE/IIOBaHHI Ne(EKTIB B KOPITYCHIM i Mi’>KBUTKOBIH 130715111
Ioromarae inTeHcudikyBaTy JOCTiIKEHHS i IepeTBOPUTU TeOPeTUYHI 3HaHHS Ha npakThyHi. [llocTuit po3nin €
IiZICYMKOBHM Bi3yaJlbHUM IPEACTaBIEHHSM IIpoLecy IiarHOCTUMKY JedeKTiB B i3osauii. B 1pomy posnini
BHMKOPHUCTOBYeTbCsl MatLab Simulink 1719 cTBOpeHHs 6araTo/1aHKOBOI CXeMH, SIKa MOJeJoe Ae(EKTH 13011
€JIEKTPUYHMX MAallMH, 110 J03BOJIsI€ BidyasisyBaTy Ta aHai3yBaTu AMHAMIKy UX HedekTiB. KiaouoBi acniekTu
MOJIEJIIOBaHHSI BKJIIOYAIOTh MDKBUTKOBUH iePeKT B Mi>KBUTKOBIH i301s11ii, Mp06iii i3071s11ii BCUTTHOI OOMOTKY Ha

KOpIIyC, Ta BILJINB CTapiHHH Ta 3BOJIOKEHHS Ha MMapaMETPpU ILC(:])CKTHOi iSOﬂHuiﬁHOi 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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KBasigikanis: k.r.u., gor., 05.14.02
InenTudikarop ORCHID ID: 0000-0002-5776-1500
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHuit TexHiuyHuil yHiBepeuteT Ykpainn "KuiBchKuit

MOJITEXHIYHUI IHCTUTYT iMeHi Irops CikopcpKoro”

Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicekuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Peynpkuit Mukosa OjieKcaHIpOBAY

2. Mykola O. Reutsky

KBasigikamis: . . 1., gou., 05.09.01
Imentudikarop ORCHID ID: 0000-0003-1870-2222
JopaTrkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuit TexHiuHuil yHiBepcuTteT Ykpainu "KuiBchKuit

NOJIiTeXHIYHM iHCTUTYT iMeHi Iropst Cikopcbkoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi
ByiacHe Ilpi3Bume Im's I1o-6aThKOBI Ocrposepxos Mukora ko4

roJIOBH pagu

ByiacHe IlpizBumie Im's ITo-6aThKOBI Ocrposepxos Mukoria koY

rOJIOBYIOYOrO Ha 3acigaHHi

BiagmoBizasibHU 32 MiATOTOBKY Crynimenko Auzpiii CeprifioBuy

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaToJiiBHA

OisIIBHOCTI




