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1. IlifBUIIEHHS €HEPTETUYHUX [TIOKA3HUKIB €JIEKTPOBO3iB 3MiHHOTO CTPYMY 32 PaxyHOK aJallTOBAHOI O CUCTEMU

€JIEKTPOIIOCTaYaHHS KOMIIEHCAlLlli PEaKTUBHOI IIOTY>KHOCTI

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

Pedepar:

1. Incepranist npucBsY€Ha CTBOPEHHIO HAYKOBUX OCHOB BUOOPY ONTHMAaJIbHUX [1apaMEeTPiB Ta PEXKUMiB pOoOOTU
CHACTEMU KOMIIEHCAllii peaKTMBHOI IOTYKHOCT] Ha €JIEKTPOBO3ax 3MiHHOIO CTPyMy Ta afanTallii po60Tu cucTeMu
KOMIIEHCAllii 0 TapaMeTpiB TATOBOTO €JIeKTPOINOCTa4aHHsL. [Ij1 BAKOHAHHS JOCJiI)KEeHb PO3p00eHi MaTeMaTU4Hi
Ta [IPOrPaMHO-Opi€HTOBaHi MOTesli pOOOTH TSITOBOTO Ta AOIIOMIXKHOTO [IPHUBOJY €JI€eKTPOBO3Yy 3MiHHOI'O CTPYMY (Ha
npukiazi enexrpososy BJI-80K). BinMiHHUMM 0COGJIMBOCTSIMU LIMX MOJIEJIEN € MOKJIMBICTb BpaxyBaHHS B3a€EMHOTO

BILJIUBY POOOTHU TATOBOTO IIPUBOJY i JOMOMDKHMX arperariB Ta peKUMiB POOOTHU €J1IeKTPOBO3y. BUKoHaHO



€KCIIEPMMEHTAJIbHE MiITBEPIPKEHHS aZleKBATHOCTI pO3PO0JIEHUX iMITalliHUX MOJeJIel 3 peaJIbHUM TSITOBUM Ta
IOTIOMI>KHUM IIPHBOZOM [IJIsSl PyXOMOTO cKiany. Ha ocHOBI po3po6iieHux Mojiesiell TOoCiIKeHO eJIeKTPOMarHiTHi
IIPOLIECH B TSTOBOMY Ta JOIIOMIXKHOMY IIPMBO/AX, 110 JIO3BOJIMJIO SKICHO Ta KijIbKiCHO iX ouliHUTH. PO3p006sieHo
CHUJIOBY CX€My riGpuIHOro KOMIIEHCAaTOpa PEaKTUBHOI MOTYKHOCTI Ta CX€MY KepPYBaHHS 1Or0 aKTUBHOI YaCTUHMU.
OCHOBOIO CUCT€MU KEPYBAaHHS € METO]], BU3HAYE€HHS CIIEKTPAJIbHOTO CKJIa/ly TSITOBOTO CTPYMY Ha OCHOBi aJiITOPUTMY
JleBincoHa-[lap6iHa, 1110 J03BOJUTb aJjaliTyBaTh poOOTYy KOMIIEHCATOPA [0 [TapaMeTpPiB CUCTEMU
€JIEKTPOIIOCTayaHHs. 3alIPOIIOHOBAHO B CUCTEMI IOIIOMIXKHOT'O IIPUBOJY 3aCTOCYBAaTH CTATUYHUIH [1epeTBOPIOBAY
3aMicTb (pa3oposdirioBada. Po3paxyHOK BTpaT OBHOI OTY>KHOCTI IO Ta MiCJsl MOAEPHi3allil MifTBepAUB
€KOHOMIYHY JOLiJIbHICTh BIPOBAIPKEHHS KOMIIEHCATOPa PEAKTUBHOI IOTYKHOCTI Ta 3aCTOCYBaHHS CTAaTUYHOTO
[IepeTBOPIOBaYa B CUCTEMI ONOMDKHMX MaLIMH 3aMicTh (a3oposuinitoBaya.

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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