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2. Traction electric drive with adaptive control under varying coupling conditions on electric quarry locomotives

Pedepar:

1. Incepralist NpUCBAY€HA PO3BSI3aHHIO aKTyaJbHOTO HAyKOBOTO 3aBJIaHHS PO3POOKM NPUHLMIIIB, METO/IB
PO3PaxyHKY i KOHTPOJIIO IapaMeTPiB TATOBOTO €JIEKTPOIPUBOA IOCTIHOTO CTPYMY Kap'€pHOTO €JIEKTPOBO33, SKi
3a6€311e4yIoTh IiIBUIIEHHS MOro eKCIUIyaTaliliHUX [T0Ka3HUKIB 3 ypaxyBaHHSIM 3MiHM yMOB 34eIieHHs. [IpoBeieHo
aHasli3 0cOOJIMBOCTEN YMOB €KCIIyaTallii TIroBUX eJIeKTPOJBUTYHIB 6araToiBUr'yHOBOTO €JIEKTPOIIPUBOJIA

Kap'€pHOTr0 eJIEKTPOBO3a, iCHYI0UMX CIOCO6IB iX MOKpaleHHs i JOBeLeHO, 0 HEAOCTaTHbO YBaru MpuiiieHo



[IATAHHIO KEPYBaHHS €JIEKTPONPUBOLOM 3 YPaxyBaHHAM 3MiHU [TapaMeTPiB TATOBUX €JIEKTPOABUTYHIB y IIPOLIEC] IX
eKCIUlyaTallii, peMOHTY Ta IIpU 3MiHi yMOB 3ueryieHHsl. Y po6OTi LOCiIKeHi peXXuMu poboTH 6araToiBUryHOBOTO
€JIEKTPOIIPMBOJIA IIPY HEPIBHOMIPHOCTI [IapaMETPIB TATOBUX €JIEKTPOJBUTYHIB, BCTAHOBJIEHI 3HAYEHHS
[IePEBUILEHHS BTPAT Ta 3HWDKEHHSI TEPMIHY CIIy>KOM 130141111 06MOTOK. [TpoaHanizoBaHa BipOrigHiCTh KOMIIEKTAL
6araToIBUryHOBOTO €JIEKTPONPUBOLA €JIEKTPOBO3a TSTOBUMU JIBUTYHAMMU 3 JOIyCTUMUMMU BiIXUJIEHHSIMU
napaMeTpiB OOMOTOK, ajie IIepPEeBUIIeHHSIM JOIYCTUMHUX MEX BiIXUJIeHb Mi>K HUMHU, 1110 J,O3BOJISIE 37ilICHIOBAaTH
3aX0/I1 CBOEYACHOI'O OHOBJIEHHSI PEMOHTHOTO (POHy MiAIIPUEMCTBA i 3aBISKY LIbOMY 3HU3UTH aBapilHICTb
TATOBOI'O €JIEKTPONPUBOZA. [IpoBeeHO pO3paXxyHOK [apaMETPiB TATOBUX IBUTYHIB IIOCTITHOTO CTPYMY Ha OCHOBI
METOAY IPOCTOPY CTaHy, SIKUM NO3BOJISIE BECTY PO3PAXYHOK [1APAaMETPiB B JUHAMIYHOMY PEXXMMI, KOJIM HaNpyra Ha
SIKOPi ABUTYHIB (POPMYETHCSI CUCTEMOIO KEPYBaHHS i 3MiHIOETHCS Y Yaci, MiBUILYIOYM TOYHICTh BU3HAYEHHS
€KBiBJICHTHUX N1apaMeTpiB esleKTponpusoa. Ha 0CHOBI po3po6sieHMX MaTeMaTUYHUAX MOJelell MeXaHIYHOI
YaCTHHMU Bi3Ka i TATOBOTO €JIEKTPOIIPMBOA OTPUMAJIN OAAIBIIOrO PO3BUTKY MPUHLNIY KEPYBaHHS
6araToJBUI'YHOBUM €JIEKTPOIIPMBO/IOM 3 HEPIBHOMIPHICTIO HABaHTa)KEHHS MK ABUTYHAMU, CYTHICTD SIKUX I10JISITa€E
y (pOpMyBaHHi CUTHaJly KepyBaHHSI 30yI>)KEHHSIM TATOBUX JBUTYHIB 3 ypaxyBaHHSIM HEPiBHOMIPHOCTI ix mapamMeTpiB i
3MiHi yMOB 34erJIeHHs KOJIiICHUX T1ap 3 PEUKOBUM I10JIOTHOM, 110 3a6e3nedye 6inbll TOuHe BUPiBHIOBAHHS
HaBaHTaXEHHS MK IBUTYHAaMU. BU3HA4Y€HO CTYIiHb BUPiBHIOBAHHS HAaBAaHTAXKEHHS BiJl HECUMETPIi MapameTpiB Ta
3MiHU YMOB 34€IJIEHHS KOJIiC 3 perikamu. [IpoBeieHi eKCIlepUMEHTAbHI JOCIiIKEHHS 3 BAKOPUCTAaHHSIM
J1abOpaTOPHOTO JOCIIIHOTrO CTEHTY, SKUI JO3BOJISIE IMITyBaT/ MPOCKOB3YBaHHS KOJIIC 17151 TAITOBOTO
€JIEKTPONpMBOAA. JJ0CHiIpKeHHS MiATBEPANIA MOXKIJIUMBICTh BUPIBHIOBAHHS HABAHTAXKEHHS HA TSITOBUX
eJleKTpojBuryHax. OOrpyHTOBaHO OLIIHKY eKOHOMIYHOTO e(eKTy BiJl 3aCTOCYyBaHHS 3alIpOIIOHOBAHUX METO/B
KOHTPOJIIO NapaMeTPiB i KEPyBaHHS TSTOBUM €JIEKTPONPUBOJIOM Kap'€PHUX €JIEKTPOBO3iB, 5IKi BUKOPHUCTOBYIOTHCS

Ha kap'epi [IpAT «IlonTaBchKuil ripHU4O-36aradyBajibHUN KOMOiHAT.

2. The dissertation is devoted to solution of an actual scientific problem of development of principles, methods of
calculation and control parameters of a traction DC electric drive of a quarry electric locomotive, providing
increase of its operational parameters taking into account change of conditions of coupling. The features analysis
of traction electric drive operating conditions for multi-motor electric drives of open-pit locomotive, the existing
ways of their improvement has been done, and it has been proved, that insufficient attention has been paid to the
issue of electric drive control with account of traction electric drive parameters change during their operation,
repair and at change of coupling conditions. The paper studies operation modes of multi-motor electric drives at
non-uniformity of traction motors parameters, establishes values of excess losses and reduction of winding
insulation lifetime. The probability of completing multi-motor electric locomotive drive with traction motors with
permissible deviations of winding parameters, but exceeding permissible limits of deviations between them is
analyzed which allows timely updating of the enterprise’s repair fund and thus reducing traction electric drive
failure rate. The calculation of DC traction motors parameters on the basis of state space method which allows
calculating parameters in dynamic mode, when tension on a motor armature is formed by control system and
varies in time, increasing accuracy of definition of equivalent parameters of the electric drive. On the basis of
developed mathematical models of mechanical part of bogie and traction electric drive control principles of multi-
motor electric drive with non-uniformity of load between motors have been further developed. The essence of
these principles is in formation of excitation control signal of traction motors with account of their parameters
non-uniformity and change of conditions of wheelsets coupling with rail track which provides more precise load
equalization between motors. The degree of load equalization from asymmetry of parameters and change of
conditions of wheelset coupling with rails is determined. Experimental studies have been conducted using a
laboratory research stand, which allows simulation of wheel slippage for traction electric drive. Studies have
confirmed the possibility of load equalisation of traction motors. The estimation of economic effect from
application of proposed methods of parameters control and management of traction electric drive of open-pit
electric locomotives used at Ferrexpo Poltava Mining quarry has been substantiated.
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