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

Pedepar:

1. Incepralist NpucBsY€Ha PO3B’sI3aHHIO aKTyaJbHOI'O HAyKOBOT'O 3aBJlaHHS PO3POOKY NMPUHILIUILIB, METO/IB
PO3PaxyHKY i KOHTPOJIIO ITapaMeTpiB TSITOBOTO €JIEKTPONPUBOJIA IIOCTIMHOIO CTPYMY Kap'€pHOTO €JIEKTPOBO3a, SIKi
326€3Me4yIOTh MiABUIEHHS 0r0 eKCIIyaTalilHUX TOKa3HUKIB 3 ypaxyBaHHSIM 3MiHU YMOB 3ueryieHHs. [IpoBeneHo
aHaJsi3 0Cco6IMBOCTEN YMOB €KCIUIyaTallii TArOBUX €J1eKTPOABUTYHIB 6araToiBUTYHOBOTO €J1IeKTPOIIPUBOJA
Kap'€pHOTr0 eJIeKTPOBO33a, iCHYI0OUMX CIIOCOOIB iX MOKpallleHHs! i JOBeJeHO, 0 HELOCTaTHbO YBaru NpuiiieHo
IIMTaHHIO KePYBaHHS €JIEKTPOIPUBOIOM 3 YPaxyBaHHSIM 3MiHU [TapaMETPiB TSATOBUX €JIEKTPOJBUTYHIB y ITpoLeci ix
eKCIUTyaTalii, peMOHTY Ta IIpY 3MiHi yMOB 3ueryieHHsl. Y po6OTi HOCTiIKeHi peXkuMu poboTy 6araToiBUryHOBOTO

€JIEKTPOIIPMBOJIA ITPY HEPIBHOMIPHOCTI IapaMETPIB TSATOBUX €JIEKTPOJIBUTYHIB, BCTAHOBJIEHI 3HAYEHHS



NepeBULIEHHS BTPAT Ta 3HW)KEHHS TEPMiHY CITyKOM i30J1411ii 00MOTOK. [TpoaHasnizoBaHa BiporigHiCTh KOMILIEKTallii
6araToJIBUI'YHOBOTO €JIEKTPOIIPHBOJA €JIeKTPOBO3a TSATOBUMU JBUTYHAMHU 3 NOIYCTUMUMU BiIXUJIEHHSIMU
napaMeTpiB OOMOTOK, ajie IEPEBUILIEHHSIM JOIYCTUMHUX MEX BiIXUJIEHb Mi>K HUMH, 110 [J,03BOJISIE 31ilICHIOBATH
3aX0/I1 CBOEYACHOTO OHOBJIEHHSI PEMOHTHOTO (POHY MiAIIPUEMCTBA i 3aBASKM LIbOMY 3HU3UTHU aBapilHICTb
TATOBOI'O €JIEKTPONPUBOZA. [IpoBeeHO pO3paxyHOK apaMEeTPiB TATOBUX JIBUTYHIB IIOCTIMHOTO CTPYMY Ha OCHOBI
METOZy IPOCTOPY CTaHy, SIKUH [O3BOJISIE BECTU PO3PAXYHOK [IapaMeTpiB B AMHAMIYHOMY PEXXMMI, KOJIM Hallpyra Ha
SIKOpi ABUTYHIB (POPMYETHCSI CUCTEMOIO KePYBaHHS i 3MiHIOETbCS Y Yaci, MiBUILYIOYM TOYHICTh BU3HAYEHHS
€KBiBaJICHTHUX [TapaMeTpiB eIeKTponpuBoa. Ha 0OCHOBI po3p006JIeHUX MAaTEMAaTUYHUX MOJIeJIEN MeXaHIYHO]
YaCTHHM Bi3Ka i TATOBOTO €JIEKTPOIIPUBOAA OTPUMAJIY NOAATBIIOTO PO3BUTKY MPUHIUIINA KEPYBAHHS
6araToJBUI'YHOBUM €JIEKTPOIIPMBO/IOM 3 HEPIBHOMIPHICTIO HABaHTa)KEHHS MK ABUTYHAMU, CYTHICTb SIKUX I10JISITa€e
y (pOpMyBaHHi CUTHaJly KepyBaHHSI 30yI>)KEHHSIM TSATOBUX JBUTYHIB 3 ypaxyBaHHSIM HEPiBHOMIPHOCTI ix mapamMeTpiB i
3MiHi YMOB 34€IJIEHHS KOJIICHUX 1ap 3 peKOBUM IOJIOTHOM, 110 3ab6e3reyye 6ibll TOYHEe BUPiBHIOBAHHS
HaBaHTaXEHHS MK IBUTYHAaMU. BU3BHA4YE€HO CTYIIiHb BUPiBHIOBAaHHS HAaBAaHTAXKEHHS BiJl HECUMETPIi MapameTpiB Ta
3MiHM YMOB 34€IlJIEHHS KOJIiC 3 pelikaMu. [IpoBefieHi ekcriepruMeHTabHi JOCiI)KeHHS 3 BAKOPUCTaHHSIM
JIabOpaTOPHOTO JOCIIHOIrO CTEHIY, SKUI JO3BOJISIE IMITyBaT/ MPOCKOB3YBaHHS KOJIIC [JIs1 TAITOBOTO
eJIeKTponpuBoja. JJocaiIKeHHs NiATBEPIAIN MOKJINBICTb BUPIBHIOBAHHS HABAaHTAKEHHS HA TATOBUX
esleKTpojBuryHax. OGrpyHTOBaHO OLIIHKY €KOHOMIYHOTO e(eKTy BiJl 3aCTOCyBaHHSI 3alIpOIIOHOBAHUX METO/B
KOHTPOJIIO TapaMeTPiB i KEPyBaHHS TSTOBUM €JIEKTPONPUBOJIOM Kap'€PHUX €JIEKTPOBO3iB, 5IKi BUKOPHUCTOBYIOTHCS

Ha kap’epi [IpAT «IlonTaBchKuil ripHU4O0-36aradyBajibHUN 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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