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Tema gucepranii:
1. IligBUIEHHA €HEPTeTUYHYX [TOKa3HUKIB €JIEKTPOBO3iB 3MiHHOTO CTPYMY 3a PaxyHOK aZallTOBaHOI JO CUCTEMU

€JIEKTPOIIOCTaYaHHS KOMIIEHCallii peaKTUBHOI IIOTY>KHOCTI

2. Increasing the energy performance of AC electric locomotives through reactive power compensation adapted to
the power supply system

Pedepar:

1. Incepraliist npucBIYeHa CTBOPEHHIO HAYKOBUX OCHOB BUOOPY ONTHMAJIbHUX NapaMeTPiB Ta peXXUMiB po60TH
CHCTEeMU KOMIIeHcallii peakTHBHOI IOTYKHOCT] Ha eJIeKTPOBO3ax 3MiHHOro CTPyMy Ta afanTallii po6oTu cucremMu
KOMIIEHCallii 10 mapaMeTpiB TATOBOTO €JIeKTPOIoCcTavyaHHs. []yi1 BUKOHAHHS AOCiI>)KeHb po3pobiieHi MaTeMaTUydHi
Ta [IPOrpaMHO-OPiEHTOBAHI MOZeJli pOOOTH TATOBOTO Ta JOTIOMDKHOTO IPUBOLY €J1IeKTPOBO3Y 3MIHHOTO CTPyMY (Ha
npukiazi enexrpososy BJI-80K). BinMiHHUMM OCOOGIMBOCTSIMU VX MOJEJIel € MOKJIMBICTh BpaxyBaHHS B3aEMHOTO
BILJIMBY POOOTU TSATOBOTIO IIPUBOJY i NOMOMDKHMX arperatiB Ta peKMMiB po60TH eJ1eKTPOBO3y. BuUkoHaHO
eKCIIepUMEHTAaJIbHE MM TBEPI’KEHHS aIeKBaTHOCTI po3p0o0JeHUX iMiTallilHUX MOiesieil 3 peabHUM TITOBUM Ta
IOTIOMI>KHUM IIPHUBOZOM [IJIs PyXOMOTO cKiaay. Ha ocHOBI po3pobiieHnx Mojiesiell TOCiIKeHO eJIeKTPOMarHiTHi

IIPOLIECH B TSTOBOMY Ta JOIIOMIXKHOMY IIPMBO/IAX, 11O JIO3BOJIMJIO SIKICHO Ta KijIbKiCHO iX ouiHuTu. Po3pobyieHo



CUJIOBY CX€MY ri6pUAHOrO KOMIIEHCATOPa PEaKTUBHOI IIOTY>KHOCTI Ta CXeMY KepyBaHHSI OT0 aKTUBHOI YaCTHHU.
OCHOBOIO CUCTEMU KEPYBAaHHS € METO]], BU3HAYEHHS CIIEKTPAJIbHOTO CKJIaZly TSTOBOIO CTPYMY Ha OCHOBI aJITOPUTMY
JleBincona-Jlap6iHa, 1110 JO3BOJIMUTb aJaNTyBaTh POOOTYy KOMIIEHCATOPA [0 [1apaMeTPiB CUCTEMU
€JIEKTPOIIOCTayaHHs. 3alpoOHOBaHO B CUCTEMi JIONIOMI’KHOTO NTPUBO/IY 3aCTOCYBAaTH CTATUYHUI II€pETBOPIOBAY
3aMicTb gazopoauimmoBaya. Po3paxyHOK BTpaT IOBHOI IIOTYKHOCTI [10 Ta Iicjsl MojepHi3alii ninTBepaus
€KOHOMIYHY JOLIJIbHICTh BIPOBAIPKEHHS KOMIIEHCATOPa PEAKTUBHOI IIOTY>KHOCTI Ta 3aCTOCYBaHHS CTAaTUYHOTO

IEpETBOPIOBAYA B cUCTeMi ILOI’[OMi)KHI/IX MaIlIiH 3aMiCTb Cl)aBOpOB‘{iHJIIOBa‘-Ia.

2. The dissertation is devoted to creation of scientific bases of a choice of optimum parameters and operating
modes of system of compensation of reactive power on electric locomotives of alternating current and adaptation
of work of system of compensation to parameters of traction power supply. To perform research, mathematical
and software-oriented models of traction and auxiliary drive of an AC electric locomotive (on the example of VL-
80K electric locomotive) were developed. Distinctive features of these models are the ability to take into account
the mutual influence of the traction drive and auxiliary units and modes of operation of the electric locomotive.
Experimental confirmation of the adequacy of the developed simulation models with real traction and auxiliary
drive for rolling stock is performed. On the basis of the developed models electromagnetic processes in traction
and auxiliary drives are investigated that allowed to estimate them qualitatively and quantitatively. The power
scheme of the hybrid reactive power compensator and the control scheme of its active part are developed. The
basis of the control system is a method for determining the spectral composition of the traction current based on
the Levinson-Darbin algorithm, which will adapt the operation of the compensator to the parameters of the power
supply system. It is proposed to use a static converter instead of a phase release in the auxiliary drive system. The
calculation of total power losses before and after the modernization confirmed the economic feasibility of
introducing a reactive power compensator and the use of a static converter in the system of auxiliary machines
instead of a phase breaker.
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