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Pedepar:

1. Inceprauifina po60Ta IPUCBIY€HA BUPIIIEHHIO aKTyaJbHOTO HAYKOBO-TEXHIYHOTO 3aBJIaHHY, 11O [OJISITAE B
OOIpYHTYBaHHi, po3po01ii Ta LOCiI)KeHHI KOMIT'IOTEPHUX MOJieJIell CUCTEMU JiaTHOCTUKY TeXHIYHOTO CTaHy
€JIEKTPOJBUTYHIB ripHUYMX MAIlVH, CIIPSIMOBAaHMX Ha MiJIBUILIEHHS 00'€KTUBHOCTI 1iarHOCTUKYU CTaHy

eﬂeKTpomexaHquoro O6J'Ia,[[HaHHH 3 BUKOPDUCTAaHHAM CTATUCTUYHUX MeTOILiB OI_IiHIOBaHHﬂ, MEpPEX HeTpi i



KJIACTEPHOTO aHai3y. AKTya/IbHiCTb HAYKOBOi pOOOTH 0OYMOBJIEHA THM, 1110 B CyYaCHUX YMOBAaX Ha FipHUYUX
IiANpreMCTBax MOCTAIOTh MUTAHHS MiJBUIIEHHS HATiHHOCTI Ta e(DeKTUBHOCTI eKCIlTyaTallii eJ1eKTpOMeXaHiYHOTO
obnagHaHHs (EMO), Hacamnieper, enekTponsuryHis (EJ) ripHUYMx MalnH, OCKiJIbKM 3HaYHa YacTKa 1[bOro
o0J1afHaHHS BUMarae 3aMiHy 4epe3 BUYepIaHH4 JIIMITHOrO CTPOKY eKCIIyaTallii abo KaliTaJbHOrO PEMOHTY, a Li€, B
CBOIO Yepry, MPU3BOIUTH 40 3HAYHMX MaTepPiabHUX T4 YaCOBUX BUTPAT Y€PE3 MPOCTOI TEXHOJIOTIYHOTO
00J1aJHaHHS, IICYBaHHS MTPOAYKILil BHACIIOK aBapii, 3BHM>KEHHSI eJIeKTPO- i II03KeK06e3eK!, 0B sI3aHUX 3
MOXJIMBUMHU KOPOTKMMU 3aMUKaHHSIMM, aHOMAJIbHUMY PEXUMaMU POOOTH 3 IEPEBAHTAKEHHSM iX CTpyMamy,
OiZIbIIMMY Bifi HOMIHAJIbHUX, Ta iHIIMMY He6aXKaHMMU HacjliiKaMuU. Brucoka TpyIoMICTKICTh IPOBENEHHS TEXHIYHOI
IiarHOCTHKY [TOTOYHOTO CTaHy €JIeKTPOMEXaHiYHOro 06JIafHaHHS, a iHKOJIM i IOBHA BiJICyTHICTb TaKoi JiarHOCTUKU
00YMOBJIIOIOTb 3HOIEHICTh OCHOBHUX (POHIB, IOJOPO>KYaHHSI PEMOHTIB i 30iJIbII€HHS 0OCSITiB PEMOHTHUX POOIT.
Pasom 3 TuM, aHani3 gocsiny Bukopuctanisa EMO nokasye, 110 3Ha4Ha MOro 4aCTVMHA Mae 1lie JOCUTh BEJIMKUM 3arac
HaZiHOCTI, i IpX HasIBHOCTi OGI'PYHTOBAHMX PEKOMEH/IAllill TEpMiH eKCILTyaTallii Takoro 06J1aiHaHHS MOXe OyTH
3HAYHO 306isbieHnH. Taki pekoMeHaalii MOXXyTb OyTH OTPUMaH] MIJIIXOM KOMIT'IOTEPHOI'O MOZIEJII0BAaHHS CUCTEM
IiarHOCTUKU TEXHIYHOT'O CTaHy €JIEKTPOABUTYHIB ripHNYMX MallnH. CaMe TOMY OucepTaLiiiHe SOCiIKEHHS
MIPUCBSYEHE PO3POOLi ePEKTUBHUX KOMIT'IOTEPHUX MOJIEJIEN CUCTEM JIiarHOCTUKU TEXHIYHOTO CTaHy
€JIEKTPOJBUTYHIB, SIKi IO3BOJISITh 320€31€YUTU PAHHE BUSIBJIEHHS JeQeKTHOTrO CTaHy, HifBUILIUTH JOCTOBIPHICTh
OlIiHIOBaHHS TexHiYHoro ctaHy EMO. B po60Ti 06rpyHTOBaHO BMOip MHOKMHYU OCHOBHUX €HEPrOMEXaHIYHUX
IapaMeTpiB, SKi MalOTh BIUIMB HAa TEXHIYHUI CTaH IIAXTHUX €JIEKTPOIBUTYHIB, Ta CPOPMOBAHO CUCTEMY
kiacudikauii pe>xxumis TexHivHOro crany EJl 3a yMOBH IX pO3NOJiE€HHS 32 YOTUPMA BifTIOBIIHUMU KJIaCaMu, ceper,
SIKWX HOpMaJIbHa €KCILTyaTallisi, IOTOYHUH i KalliTaJlbHAYM PEMOHTH Ta TIOBHUM BUXi, 3 J1aly. 3allpOIIOHOBaHi
KOMITIOTE€PHI MOJIeJli /151 BU3HAYEHHS 3aJIEXKHOCTEN MiXK CTPYMOM BUTOKY Kpi3b MiX(asHy i3oss1iio i cTpymamu
(a3, a TakoXX MixK 3CyBOM (pa3 CTpyMy Ta HaMPyTH i BUTKOBOIO i30J1511i€10 €JIeKTPOJIBUTYHIB, SIKi JJO3BOJISIIOTh
BHMKOPHCTOBYBATU JaHi 00CTaBUHU [1J1S IOTOYHOTO KOHTPOJIIO TEXHIYHOTO CTaHy i NPoQinakTuKy AedeKTiB i30s1ii
Ta 3aI106iraHHs aBapiii, NoB’d3aHux 3 ii nopymeHHsM. Po3pobiieHi MaTeMaTU4YHi MOeJli AiarHOCTUKY TEXHIYHOTO
CTaHy €JIEKTPOJBUTYHIB ripHAYMX MAIIMH Ha OCHOBI CTaTUCTUYHOrO MeToy Baiteca, mepex IleTpi Ta KjacTepHOro
aHaslisy, [Jisg 40ro BUKOPUCTOBYBAIMCS HEMPOHHI MepexXi KoXoHeHa, afanTUBHOIO PE30HAHCY i EKCTPEMAJIbHOTO
MalIVHHOTO HaBYaHHs. BUKOPUCTaHHS TaKuX MoZesiel JO3BOJIUTD MiABUIIUTY 00 €KTUBHICTh AialrHOCTUKHU
TEXHIYHOTO CTaHy €JIEKTPOMEXaHIYHOro 06J1afHaHHS 32 PaXyHOK IIPOBEIEHHS 6e311epebifiHOro KOHTPOJIIO
€HEProMexXaHiYHUX NIapaMETPIB B PE>KUMIi peasibHOTO 4acy Ta 3abe3NeyrTh YCYBaHHS HeJ0JiKiB iCHYI040i cucTeMu
IIJIaHOBO-TIONE€PEIKYBaJIbHUX PEMOHTIB Ipyu GpopmMmyBaHHi rpadikiB peMOHTIB 17151 e(peKTUBHOI opranisarii
TEXHIYHOTO 00CJIyTOBYBaHHS 32 PAaKTUYHUM CTAHOM Ta HaJiliHY €KCIJIyaTallilo sIK CTaporo, Tak i HOBOTO
yCTaTKyBaHHs. Kill040Bi c10Ba: KOMIT'IOTEPHE MOJEJIIOBAHHS, CUCTEMa JIiarHOCTUKU, TEXHIYHUH CTaH,

€JIEKTPOABUTYHU TNPHUYKX MAIIVH, CTATUCTUYHI MeTonu, mepexi [leTpi, KacTepHuil ananis

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
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