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AanTMBHE BEKTOPHE KEPYBaHHS 3 ONITUMI3alli€l0o BTPAT MTOTYKHOCTI [1J151 €JIEKTPOMEXAHIYHUX CUCTEM €JIEKTPUYHUX

TPAaHCIIOPTHUX 3aco0biB 3 I'IiILBI/IIJJ,eHI/IMI/I ,ILI/IHaMi‘{HPIMI/I Ta EHEPre€ETUYHNMU XApPAKTEPUCTUKaAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Adaptive vector control with optimization of power losses for electromechanical systems of electric vehicles with
increased dynamic and energy performances

Pedepat yKpaiHCBKOIO:

P0o3p06s1€HO METOAM BEKTOPHOTO K€PYBAaHHSI ACUHXPOHHUMH i CHHXDOHHUMMU [IBUT'YHAMU 3 IIOCTiNHUMU
MarHiTamy, Ki rapaHTylOTh aCMMIITOTUYHE BiJIIPALIOBAHHS 3aJaHMX TPAEKTOPill MOMEHTY 3 MiHiMi3allielo BTpaT
aKTHBHOI IIOTY>KHOCTI B €JIEKTPOMEXaHIYHOMY [T€PETBOPIOBAYi, 3a0€31€4yI04YM aIalITUBHY KOMIIEHCALIII0
HEraTUBHOTO BIJIMBY 3MiH a60 HEBU3HAYEHOCT] TIapaMeTpiB IBUTYHIB Ha AMHAMIUHI Ta €HepreTUYHi IOKa3HUKHU.
Po3po6s1€HO METOAM KEPYBAaHHS JBUI'YHAMY 3MiHHOTO CTPYMY B PEXKUMi OCJ1abJI€HHSI 110151 TP WIBUAKOCTSIX BUIIE
HOMiHabHOI. PO3p06IeHO KOHLENLi0 NO0YN0BU YHiI(IKOBAaHUX €JIEKTPOMEXAHIYHUX CUCTEM €JIEKTPUYHHUX
TPAHCIOPTHUX 3aCO06iB 3 aCHHXPOHHUMMU Ta CUHXPOHHUMU JIBUTYHAMU, SIKi MiCTSITh TATOBUI €JIEKTPOIIPUBO], Ta
KOMOiIHOBaHe [I)KepeJio >KMBJIeHHsI, OOIPYHTOBaHO ix OCHOBHI KOHirypauii. Po3po6seHo anropurmu
IBHAJIKOZI04oro kepysanHs cunosumu DC/DC nepeTBoproBayaMy HaKOIIMYyBadiB €Heprii (aKyMyJIsSITOPIB,
CYIEpPKOHIEHCATOPIB), sIKi 3a6e311e4yIoTh e(peKTUBHE KEPYBaHHS IOTOKAMU €HEeprii MiX TSTOBUM €JIEKTPOIPUBOIOM
i rOJIOBHUM IKEpeJsioM, a TaKOK HaKOIIM4yBaueM eHeprii B pyIIiilHOMY Ta peKyllepaTUBHOMY peskumax. Po3pobyieHo
METOJIY i aJIrOPUTMHU B3a€EMO3B I3aHOTO KEPYBAHHS TATOBUM €JIEKTPOIPUBOIOM Ta KOMOIHOBAaHUM JPKEPEJIOM
SKMBJIEHHSI 3 METOIO ONTUMI3allii IpolieciB eHeproo6MiHy B TATOBil €JIEKTPOMEXaHIUHIN cucTemi. BukoHaHO
IIOBHOMACIITa0OHi JOCiIPKEHHS pO3PO0JIEHUX aJITOPUTMIB BEKTOPHOTO KEPYBAaHHS TSTOBUMU €JIEKTPOIPUBOJAMU Ta
KOMOIHOBAaHMMM JPKEPEJIAMU SKUBJIEHHS METOJIOM MaTEMAaTUYHOIO MOJIEJIIOBAaHHS i €KCIIEPMMEHTAJIbHO Ha
YCTaHOBKaX IIBMJKOTO IIPOTOTUIIHOTO T€CTYBaHHs. PO3p00JieH] CTPYKTypy BEKTOPHOTO KEPYBaHHSI iHTETPOBAHO B
TOCJIiHI 3pa3KU TSTOBOTO €JIEKTPOIIPMBO/Y Ta IIPOBEAEHO LUKJI 1ab0PaTOPHUX BUITPOOYBaHb Ha
€KCIIEPUMEHTAJIbHOMY CTEHJIi 3 IBUTYHOM MOTYXHICTIO 180 KBT, a TaKO>XX B yMOBaxX TECTOBOI €KCILyaTallii Ha

€JIEKTPUYHOMY TPAHCIIOPTHOMY 3aco0i.

Pedepar aHIJIiHCBKOIO:

Methods of vector control of induction and synchronous motors with permanent magnets have been developed.
Developed control algorithms guarantee asymptotic tracking of referenced torque trajectories with minimization
of active power losses in the electromechanical converter, providing adaptive compensation of negative influence
of parameters variations or uncertainties. Methods for AC motors control in the field weakening zone at speeds
above nominal have been developed. The concept of construction of unified electromechanical systems of electric
vehicles with induction and synchronous motors, which contain traction electric drive and combined power
supply is substantiated. Algorithms for high-speed control of power DC / DC converters of energy storage devices
(batteries, supercapacitors) have been developed. Proposed algorithms provides effective control of energy flows
between the traction electric drive and the main source, as well as the energy storage device in propulsion and
regenerative modes. Methods and algorithms for interconnected control of traction electric drive and combined
power supply have been developed in order to optimize energy exchange processes in traction electromechanical
system. The developed algorithms of vector control of traction electric drives and combined power supplies are
investigated experimentally and by simulations. The developed vector control structures were integrated into the
prototypes of the traction electric drive and a cycle of laboratory tests was performed on the experimental stand
with a 180 kW motor, as well as in the conditions of test operation on an electric vehicle.
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