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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.41.31

Tema gucepranii:
1. YVoockoHaneHHs CUCTEMU KEPYBAaHHS JJ15 MiJBUIIEHHS €HEPreTUYHOI €(pEKTUBHOCTI TATOBOTO YaCTOTHO-

PeryJIbOBaHOIO ACUHXPOHHOI'O €JIEKTPOIIPMUBO/A 3 JKUBJIEHHSIM Bill aKyMyJISITOPHOI 6aTapei.

2. Perfection of control system for increasing energy effectiveness of traction frequency-controlled asynchronous
electric drive with supply from charge battery

Pedepar:

1. O6'eKTOM [OCTIIKEHHS € €HEePreTUYHi, €JIeKTPOMEXaHi4Hi Ta €JIEKTPOMArHiTHI IPOLIECH Y TTOBOMY
aCUHXPOHHOMY €JIEKTPOIIPUBO/Li 3 KUBJIEHHSIM Bifl aKyMyJIITOPHOI 6atapei. MeTa po60Tu - MifiBUIIEHHS
€HepreTNYHoi e(PEKTUBHOCTI TSITOBOTO YaCTOTHO-PEryIbOBAaHOIO ACUHXPOHHOTO €JIEKTPOIIPUBO/IA 3 KUBJIEHHSM Bi]]
aKyMYJISITOPHOI 6atapei 3a paXyHOK YOOCKOHAJIEHHS CXEMU CHUJIOBUX KiJl IEPETBOPIOBAaYa YaCTOTH, METOLY
dhopMyBaHHS HANIPYTU JXUBJIEHHS IBUTYHA, @ TAKOX CTPYKTYPU CUCTEMH BEKTOPHOTO KepyBaHHS. MeTonu: npu
CHHTE31 CUCTEM PETyJIIOBAHHS HANIPYTH Y JIAHL IOCTITHOTO CTPYMY II€PETBOPIOBaYa YaCTOTH, CTPYMY i HAIllpyru
aKyMYJISITOPHOI 6atapei, BUKOPUCTaHO METOJ, KOMOIHOBAaHOTO KEPYBAaHHS 3a 30ypEeHHSM, rpad0aHaJIiTUMHAN METO],
PO3paxyHKy AudepeHLiiHuX piBHSAHD i METOZ, IOCIiIOBHOI KOPEKIIii; MpY CKIaJaHHI MaTeMaTUYHOI MOAEJI

CHCTEMHU "TATOBUM aCUHXPOHHUI €JIeKTPOIPUBIA - aKyMyJIITOpHA 6aTapes” i po3paxyHKy [apaMeTpiB iMIIyJIbCHOTO



[I€ePETBOPIOBaYa BUKOPUCTAHO METOU PO3PAXYHKY JIHINHUX €JIEKTPUYHUX Kijl Y CYKYITHOCTI 3 METOZIOM
nepexovyandux QyHKIii; MeTOAU MaTeMaTUIHOrO i Pi3MYHOT0 MOJIE/II0BaHHS BUKOPUCTAHO ISl LOCIIIKEHHS
3aIpOIIOHOBAHUX pilleHb. HoBM3HA: BIeplle 3alIpOIIOHOBAHO KOMOIHOBaHUI MeTo (POPMYyBaHHS HaNpyru
JKUABJIEHHS] aCUHXPOHHOI'O ABUTYHA 3 BUKOPUCTAHHAM IIMPOTHO-IMITYJILCHOI MOIYJIALI, IO JO3BOJILE€ 3MEHIIUTU
BTPaTU €Heprii TATOBOro eIeKTPOIIPMBOJA B MAHEBPOBUX PEXXUMAaX POOOTH; YAOCKOHATIEHO CTPYKTYPy CUCTEMU
KEPYBaHHS aCMHXPOHHOIO JIBUTYHA LJISIXOM BBEJ€HHS JOJATKOBUAX KOHTYPIB PETYJIIOBaHHS HANIPYTH i CTPyMY
aKyMyJISITOPHOI 6aTtapei, a TaKoXX HaIIpYIY y JlaHIi MOCTiIHOTO CTPyMy IIEPETBOPIOBAYA YACTOTH 3 KAHAJIOM
KOMIIEHCallii CTaTU3MYy, L0 I03BOJISE MiJBULIUTY MIBUAKO/I0 CUCTEMH Ta 3MEHIIUTU BTPATH €HEPTii B 6aTapei.
PesynbTaTul JOCTIIKEHb MOXKYTb OyTU BUKOPUCTaHI TPOEKTHUMU YCTAHOBAMU Ta HAYKOBO-BUPOOHUYNUMU
IiANpUeMCTBAaMY, SIKi 3aMIMaIOThCST PO3POOKaMU aKyMYJISITOPHUX €JIEKTPOBO3iB, €JIEKTPOKaPiB, €J1eKTPOMOOLiIiB Ha
OCHOBI TATOBOT'O €JIEKTPOIIPUBO/AA 3 ABUTYHOM 3MiHHOIO CTPYMY, & TAKOXK Y HaBYaJIbHOMY Ipoueci. ['any3b

BMKOPHMCTAHHS - €JIEKTPOTEXHIYHA.

2. Object of research are energy, electromechanical and electromagnetic processes in the traction asynchronous
electric drive with supply from the charge battery. The goal - increase of energy efficiency of the traction
frequency asynchronous electric drive with supply from the charge battery by improvement the frequency
converter scheme, a formation method supply voltage of the motor, and also the system structure of vector
control. Methods: at synthesis of systems voltage control in a DC link of the frequency converter, current and
voltage of the charge battery, are used method of the combined control on disturbing influence, a graphic-
analytical method of differential equations calculation and a method of consecutive correction; at formation
mathematical model of system "the traction asynchronous electric drive - the storage battery" and calculation of
parameters of the step-up converter are used methods of linear electric circuits calculation in aggregate with a
method of switching functions; and methods of mathematical and physical modeling are used for research of the
proposed solutions. Novelty: for the first time it is offered the combined method of supply voltage asynchronous
motor formation with using the pulse-width modulation, that allows to reduce energy losses of the electric drive in
shunting operating modes; it is improved the structure of vector control system with regulation of the moment
asynchronous motor, differing by insertion addition control contours of charge battery current and voltage, and
frequency converter voltage in DC link with error compensation channel that allows to increase system speed of
operation and to reduce the charge battery energy losses. Results of researches can be used by the developers and
the research organizations which are engaged in design of mining locomotives, electric cars, accumulator vehicles
on the basis of the traction electric drive with the alternating current motor, and also in educational process. The
application branch is electrical engeneering.
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