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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PYOPHK: 45.29.31, 45.37, 45.41.31, 73.43.31

Tema guceprarii:
1. Tarosi es1leKTpOMEXaHi4HI CUCTEMMU 3 JKUBJIEHHSM [IBOX [ BUTYHIB Bifj OHOTO iHBEPTOPA

2. Electromechanical systems traction powered by two motors from one inverter

Pedepar:

1. lucepraris NpucBs4YeHa pO3BUTKY TITOBUX €JIEKTPOMEXAHIYHUX CUCTEM, SIKi MICTAITh JI€KiJIbKa JBUTYHIB 3MiHHOTO
CTPYMY, L0 JXUBJISITbCS Bifl OGHOTO iHBepTOpa. Po3risnaoTbcs BapiaHTH OaJbIIOr0 PO3BUTKY CTPYKTYP TSTOBUX
€JIEKTPOMEXaHIYHUX CUCTEM LISIXOM JKUBJIEHHS JI€KiJIbKOX TATOBUX JBUTYHIB Bifj OHOTO iHBEPTOPA, 1110 AO3BOJISIE
CIIPOCTUTH CTPYKTYPY CUCTEMHU, 3MEHIIUBIIN KiJIbKICTh HAMiBIPOBITHUKOBMX KOMIIOHEHTIB, 1IJ0 BUKOPUCTOBYIOTLCS.
Po3p0671€HO CTPYKTYPY CUCTEMU YCEPAEHEHOIO BEKTOPHOT'O KEPYBAHHS JBOMA ACMHXPOHHUMMU JIBUTYHAMHU, 110
SKUBJIITBCS BiJl OJHOTO iHBEPTOPA, 3 MOKJIMBICTIO PO3[Ii/IbHOTO KEPYBAaHHS MOMEHTOM KOXKHOTO JBUTYHA, SIKA
Bilpi3Hse€TbCA Bifl icHyI0uMX GOpPMyBaHHSIM yCEPEAHEHOTO Ta Pi3HULLEBOrO 3HAYEHHSI MOMEHTIB JIBUTYHIB, 5IKi B

N0JaJIbIIIOMYy BUKOPUCTOBYIOTBCS 7151 PO3PaXyHKiB CUTHAJIIB 3aJJaHHS KOHTYPIB CKJIaZlOBUX CTPYMY CUCTEMMU.



Po3po6seHo cucTeMy NpsSIMOro KEPyBaHHS MOMEHTOM JBOX CUHXPOHHUX ABUTYHIB 3 IOCTIMHMMU MarHiTamy, 10
SKUBJISITBCS BiJl OGHOTO IHBEPTOPA, SIKA BifPi3HAETLCA Bifl iCHYIOUMX MOXJIMBICTIO BUKOPUCTAHHS JOJATKOBUX
BEKTOPIB HAIIPyTH Y BUNaKaX BiAxuieHb 3MiHHUX CTaHy JBUTYHIB MiX c00010. PO3p06JieHO crcTeMy KepyBaHHS
iHBEpTOPOM 3 YOTUPMA I1JIEYMMA [JIs1 )KUBJIEHHSI IBOJBUTYHHOTO TSTOBOTO €JIEKTPOIIPUBOAY, IO 6a3yeThCs Ha
MozyJsLii Hanpyru ABox (a3 ABUTYHA Ta BiIpi3HIETHCS Biff iCHYIOUMX HASBHICTIO IiiCKCTEM KOMIIEHCAllil KOJIMBaHb

Hallpyryu Ha KOHAEHCATOPaX CXEMU.

2. Variants of further development of the structures of traction electromechanical systems by supplying several
traction motors from one inverter are considered, which makes it possible to simplify the structure of the system
by reducing the number of used semiconductor components. The system of averaged vector structure control of
two asynchronous motors, which are powered by one inverter, with the possibility of separate torque control of
each motor, which differs from the existing ones by the formation of the averaged and differential values of the
motor torques, which are further used to calculate the signals for setting the contours of the system current
components, has been developed. A system for direct torque control of two permanent magnet synchronous
motors, which are powered by one inverter, has been developed, which differs from the existing ones by the
possibility of using additional voltage vectors in cases of deviations of the state variables of the motors among
themselves. An inverter control system with four arms for powering a two-motor traction electric drive has been
developed, based on voltage modulation of two motor phases, which differs from the existing ones by the presence
of subsystems for compensating voltage fluctuations on the circuit capacitors. Scientific novelty of the obtained
results: - for the first time the structure of the system of diligent vector control of two induction motors powered
by one inverter, with the possibility of separate control of the torque of each motor, which differs from the existing
formation of average and difference values of motor moments, which are then used to calculate; - for the first time
a system of direct torque control of two synchronous motors with permanent magnets powered by one inverter
was developed, which differs from the existing ones by the possibility of using additional voltage vectors in cases
of deviations of motor state variables; - the theory of semiconductor converters for power supply of two-motor
traction electromechanical systems was further developed by developing a control system based on voltage
modulation of two motor phases and differing from existing ones by the presence of voltage oscillation
compensation subsystems on circuit capacitors. The practical significance of the dissertation. The results of the
dissertation can be useful: - in the development of algorithms for control systems of electric vehicles containing
several traction motors powered by a single source of electrical energy; - in the development of schemes of power
units and control systems of traction electric drives of rolling stock of subways and railways; - when designing
anti-skid systems for electric vehicles; - in the educational process during the teaching of special disciplines
dedicated to electric transport.
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