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Pedepar:

1. Incepraujiiina po60Ta IPUCBAYEHA BUPIlIEHHIO aKTyaJbHOTO HAYKOBO-TEXHIUHOIO 3aBJJaHHY, 1110 [10JISITA€E B
OOI'PYHTYBaHHi, po3po01ii Ta JOCiIKEHHI KOMIT'IOTEPHUX MOZEJIe! CUCTEMU [iaTHOCTUKU TEXHIYHOTO CTaHy
€JIEKTPOJBUTYHIB ripHUYMX MAIIVH, CIPSIMOBAHUX Ha MiBUILIEHHS 00’ €KTUBHOCTI AialrHOCTUKYU CTaHY
€JIEKTPOMEXaHIYHOTO 00JIaJHAHHS 3 BUKOPUCTAHHSM CTaTUCTUYHUX METOIB OlliHIOBaHHS, MepeX [leTpi i
KJIACTEPHOTO aHaJjlizy. AKTyaIbHiCTb HAyKOBOi pOOOTH OOYMOBJIEHA THM, IO B CY4aCHUX YMOBaX Ha MpHUYNX
MigIprUeMCTBAX OCTAIOTh NUTAaHHS MiABUILEHHS HAAiMHOCTI Ta €(PEKTUBHOCTI €KCITyaTallii eJIeKTPOMEXaHIiYHOTO

obnangHaHHs (EMO), Hacamnieper, esekTponBuryHis (EJ) ripHuynx MamuH, OCKiJIbKY 3HaYHA YacTKa I[bOro



o6J1afHaHHS BUMarae 3aMiHy 4epe3 BUYepIaHH4 JIIMITHOrO CTPOKY €KCIIyaTallii abo KaliTaJbHOrO PEMOHTY, a Li€, B
CBOIO YePry, NPU3BOIUTH [0 3HAYHMX MaTePiabHUX Ta YaCOBUX BUTPAT Y€PE3 MIPOCTOI TEXHOJIOTIYHOTO
00J1aJHaHHS, ICYBaHHS MPOAYKILii BHACIiNOK aBapii, 3HM>KEHHSI €JIEeKTPO- i II0’KeK06e3IeKH, I10B'sI3aHUX 3
MOXJIMBUMHU KOPOTKMMU 3aMUKAaHHSIMM, aHOMAJIbHUMY PEXKUMaMU POOOTH 3 IEPEBAHTAKEHHSM iX CTpyMaMmy,
OiyIpIIMMY Bif HOMiHAJIbHUX, Ta iHIIMMY He6a)XKaHMMU HacJlikaMu. Brcoka TpyoMiCTKICTs IpOBeeHHs TeXHIYHOI
IiaTHOCTHKY [TOTOYHOTO CTaHy €JIeKTPOMeEXaHiYHOro 06J1afiHaHHS, a iHKOJIM i IOBHA BifICyTHICTb TaKoi JiarHOCTUKU
00YMOBJIIOIOTb 3HOIIEHICTh OCHOBHUX (POHJIB, IOJOPO>KYaHHSI PEMOHTIB i 30iJ/IbII€HHS 00CSITiB PEMOHTHUX POOIT.
Pa3om 3 TuM, aHasi3 JocBiny BukopuctaHHs EMO nokasye, 10 3HaYHa MOro 4aCTUHA Mae 1lie JOCUTb BEJIMKUH 3arac
HAZiHOCTI, i IPU HAsIBHOCTI OOIPYHTOBAaHUX PEKOMEHIaLlill TEPMiH eKCIyTyaTallil Takoro o61aiHaHHS MOXKe OyTU
3HAYHO 30isbeHnH. Taki pekoMeHaalii MOXXyTh OYTH OTPUMaH] MIJIIXOM KOMIT'IOTEPHOI'O MOZIEJIIOBAHHS CUCTEM
IiarHOCTUKU TEXHIYHOT'O CTaHy €JIEKTPOABUTYHIB ripHUYMX MallnH. CaMe TOMY OucepTaLiiiHe SOCiIKEHH
IIPUCBsIYEHE PO3POOL €(PEKTUBHUX KOMIT'IOTEPHUX MOZEJIEH CUCTEM JiarHOCTUKU TEXHIYHOTO CTaHy
€JIEKTPOJBUTYHIB, SIKi 1O3BOJISITh 320€31€YUTU PAHHE BUSIBIEHHS Je(QEeKTHOro CTaHy, HiBUIIUTH JOCTOBIPHICTh
OlIiHIOBaHHS TeXHiYHOro ctaHy EMO. B po60Ti 06rpyHTOBaHO BMOip MHOKMHYU OCHOBHUX €HEPrOMEXaHIYHUX
napameTpiB, SKi MalOTh BIIJIUB HA TEXHIYHMI CTaH MIAXTHUX €JIEKTPOJBUTYHIB, Ta COOPMOBAHO CUCTEMY
kiacudikauii pesxxumis TexHiyHoro crany EJl 3a yMoBU ixX po3nofisieHHs 32 Y0TUpMa BifITIOBITHUMU KJIacaMu, ceper,
SIKWX HOpMaJIbHa €KCILTyaTallisi, IOTOYHUH i KalliTaJIbHAY PEMOHTH Ta IIOBHUM BUXiJ, 3 J1ay. 3allpOIIOHOBaHi
KOMITIOTE€PHI MOJIeJli 1151 BU3HAYEHHS 3aJIEXKHOCTEN MiXK CTPYMOM BUTOKY Kpi3b MiXK(asHy i30ss1ii0 i cTpymamu
a3z, a Tako>X MK 3cyBOM (a3 CTpyMy Ta HaIllpyTH i BATKOBOIO i30JIA11i€10 €JIEKTPOIBUTYHIB, SIKi O3BOJISIOTH
BHUKOPHCTOBYBATU JaHi 00CTaBUHU [1J1 IOTOYHOTO KOHTPOJIIO TEXHIYHOTO CTaHy i NPOQinakTUKy AedeKTiB i30Js1ii
Ta 3aI106iraHHs aBapiii, NOB'I3aHux 3 ii nopymeHHsaM. Po3pobiieHi MaTeMaTU4YHi MOIeJli AiarHOCTUKY TEXHIYHOTO
CTaHy €JIEKTPOJIBUTYHIB ripHMYMX MallMH Ha OCHOBI CTaTUCTUYHOro MeToxdy baiteca, mepesx IleTpi Ta knacTepHOro
aHasli3y, [J1s YOr0 BUKOPUCTOBYBAIMCS HEMPOHHI MepexXi KoXOHeHa, alallTUBHOTO PE30HAHCY i €KCTPEMaJIbHOTO
MaLIMHHOTO HaBYaHHS. BUKOPUCTaHHS TaKUX MOJeJiell JO3BOIUTh MigBUIIUTY 00’ €KTUBHICTD [iarHOCTUKU
TEXHIYHOT'O CTaHy €JIEKTPOMEXaHIYHOro 06J1afHAaHHS 32 PaXyHOK [IPOBEIEHHS 6e311epebifiHOr0 KOHTPOJIIO
€HEeProMexaHiYHMX IapaMeTPiB B PEXXUMi PeasbHOTO Yacy Ta 3a0e3Me4nTh YCyBaHHS HeOiKiB iCHyI040i cucTeMu
I1JIaHOBO-TIONEpeIKyBaJIbHUX PEMOHTIB IpU GpopMyBaHHi rpadikiB peMOHTIB 17151 e(peKTUBHOI opranisarii
TEXHIYHOTO 00CJIyTOBYBaHHS 32 (PAKTUYHUM CTAHOM Ta HaJiliHY €KCIJIyaTallilo sIK CTapOoro, TaK i HOBOTO
ycTaTKyBaHHS. KilI04oBi C/10Ba: KOMII'IOTEPHE MOJE/IIOBAHHS, CUCTEMA IarHOCTVKU, TEXHIYHUI CTaH,

€JIEKTPOABUTYHU FPHUYMX MAIIVH, CTATUCTUYHI MeTOIH, Mepexi [leTpi, KiacTepHuil anani3

2. The dissertation is devoted to the solution of the actual scientific and technical problems, consisting of the
substantiation, development, and study of computer models of the system for diagnosing the technical condition
of electric motors (mining machines aimed at increasing the objectivity of diagnostics of electromechanical
equipment using methods of statistical evaluation, Petri nets and cluster analysis). The need for scientific work is
due to the fact that in modern conditions at mining enterprises there are questions of increasing the reliability and
efficiency of electromechanical equipment (EME), first of all, electric motors (EM) of mining machines. A significant
part of used equipment needs replacement due to exhaustion of the limited service life or overhaul. As a result,
material and time costs increase due to equipment downtime, product damage caused by accidents, reduced
electrical and fire safety, abnormal modes of operation, and overload voltages greater than normal, and other
undesirable consequences. In view of the complexity of non-destructive diagnostics of the technical conditions for
electromechanical equipment, or even the full absence of such diagnostics, the costs of repairs increase, as well as
the amount of repair work that needs to be done. However, an analysis of the experience of using EME shows that
a significant part of it still has a sufficiently large margin of reliability and, if there are reasonable
recommendations, the duration of the life cycle of such equipment can be significantly increased. Such
recommendations can be obtained by computer modeling of diagnostic systems for technical conditions of electric
motors of mining machines. Due to this, the dissertation research is devoted to the development of effective
computer models of diagnostic systems of the technical conditions for electric motors, which will allow providing
early detection of defective conditions, to increase the reliability of EME. The presented work substantiates the



choice of the set of basic energy-mechanical parameters, which have an impact on the technical condition of mine
electric motors, and it is formed a system of classification of modes of technical condition of EM provided that
they are divided into four appropriate classes, including normal operation, current, and capital repairs and a
complete failure. Computer models are proposed to determine the dependences between leakage current through
interphase insulation and phase currents, as well as between current and voltage phase shift and leakage insulation
of electric motors, which allow using these circumstances for current control and the prevention of insulation
defects and accident connected with its violation. Mathematical models for diagnosing the technical condition of
electric machines of mining machines based on the Bayesian statistical method, Petri nets, and cluster analysis
have been developed using Kohonen neural networks, adaptive resonance, and extreme machine learning. The use
of such models will increase the objectivity of diagnostics of the technical conditions of electromechanical
equipment by conducting uninterrupted monitoring of energy-mechanical parameters in real-time. This will
ensure the elimination of the shortcomings of the existing system of planned and preventive repairs in the
formation of repair schedules for effective organization of the maintenance under the actual conditions and
reliable operation of both, old and new types of equipment. Keywords: computer modeling, diagnostic system,
technical condition, electric motors of mining machines, statistical methods, Petri nets, cluster analysis

Jep>kaBHHH peecTpaniiiHuil Homep [iP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ImutpieBa Oznbra AHaTosiiBHa

2. Dmytriieva Olha A.

KBasigikanis: 1. 1. n., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoAKeHHSI:

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. IBaymy 'ennaxin I'puroposuy

2. Shvachych Gennady Grigorievich
KBasigikanis: n.1.1., 05.13.05
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. Jleonos Cepriii OpiitoBruy

2. Leonov Sergiy Yurievich

KBasigikamis: n. 1. 1., 05.13.05
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

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

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi



Biacue IIpizBume Im's [10-6aTbKOBI Bamkos €sren Osnekcannposuy
TOJIOBH pajgu

Biacue IpizBume Im's I10-6aTbKOBI Bamkos €sren Onekcannposuy
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi IOpuenko T.A.

OisIIBHOCTI




