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V. BimomocTi npo guceprauiio
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1. AHaJi3 i CMHTE3 ONTUMAJIbHUX CUCTEM KEPYBAHHSI CUHXPOHHUMU JBUTYHAMU 3 IIOCTIMHMMU MarHiramu

2. Analysis and synthesis of permanent magnets synchronous motors optimal control systems

Pedepar:

1. O6'exTOM JOCTIIKEHHS € eJIeKTPOMeXaHiyHi, eJIeKTPOMAarHiTHi Ta eHepreTUYHi IIPo1ecu B CUCTeMax
€JIEKTPOIIPMBOJA HA OCHOBI CUHXPOHHUX ABUTYHIB 3 NOCTitHMMU MarHitamu (CIIM). MeTa po60TH - IOKpalleHHS
€HepPreTUYHMX [NOKA3HUKIB CUCTEMU €JIEKTPOIIPUBO/IA HAa 6a3i CHHXPOHHOIO [IBUTYHA 3 TIOCTIHHMMU MarHiTaMu.
MeTonu: MeTonu Teopii ONTHMalbHOTO KePyBaHHsI M1 PO3POOKU aJITOPUTMIB KEPYBaHHSI, METOIM Teopil
aBTOMAaTHUYHOTI'O KEPYBaHHS Ta KOOPJMHATHUX [I€PETBOPEHD [IPY CHHTE3] yI0CKOHAJIEHOI CUCTEMU BEKTOPHOTO
KEPYBaHHS, METOJ, MATEMAaTUYHOTO MOJIE€JIIOBAHHS [IJIS aHAJIi3y CUCTeM KepyBaHHS Ha MaTeMaTUYHUX MOJIEJISIX,
€KCIIEPUMEHTAJIbHI JOCIIKEHHS 1151 IePEBiPKU aJleKBaTHOCTI MATEMAaTUYHUX MOZEJIEN Ta Pe3yJIbTaTiB,
OJlepKaHMX aHAJITUYHMMU MeTogaMy. HoBU3Ha: yIOCKOHAIEHO CUCTEMY BEKTOPHOTO KEPYBAHHS CUHXPOHHUMU
IBUTYHAMU 3 IOCTIMHMMU MarHiTaMy 3a paxyHOK BUIiJIEHHSI Ta PETyJII0OBAaHHSI MOMEHTOYTBOPIOIOUMX YaCTUH
CTPYMy CTaTOPa, 1[0 TO3BOJIMJIO MiABUIINTY €HEPreTUYHY e(EeKTUBHICTh CUCTEMU €JIeKTPOIIPUBOIA; HAOY N

IIO4aJbIIOr0 PO3BUTKY METOAM OIITUMAJIbHOTO KEPYBAHHSA CUHXPOHHUMU IBUT'YHAMU 3 MMOCTiMHUMM MarHiTamu



«MakcuMasbHUIT MOMEHT Ha aMmIiep», «MakCuMasbHUI MOMEHT Ha BOJIbT» Ta «MiHiMi3allig cyMapHUX BTpaT», IJIs
SIKMX OTPMMAaHO aHAaJIITU4HI BUPa3y, 0 BPAXOBYIOTh BTPATU B CTaJli; BIIEPIIE€ OTPUMAHO y3araJbHeHy aHaliTUIHY
3aJIEXKHICTh MXK MOMEHTOYTBOPIOIOYMMU YaCTUHAMU CTPYMY CTaTOPa, sIKa BUKOPUCTAHA [1JIsl ONITUMAJILHOTO
KEPYyBaHHS CUHXPOHHMMU JBUTYHAaMU 3 NIOCTiMHUMU MarHiTamu. Pe3ysibTaTu JOCTiIKEHb MOXYTb OyTU
BUKOPUCTaHi IPOEKTHUMH YCTAaHOBAMHU Ta HAYKOBO-BUPOOHMYMMU MiINPUEMCTBAMH, SIKi 3alIMAIOTCSI PO3POOKaAMU
€JIEKTPOIIPYBO/iB Ha 6a3i CUHXPOHHUX JBUTYHIB 3 IIOCTIIHUMU MarHiTaMy, a TaKoX y HaB4ajJbHOMY Ipolieci. ['any3b

BUKOPUCTAHHA -~ e]IeKTpOTeXHi‘-IHa.

2. Object of research are electromechanical, electromagnetic and energy processes in the electric drive systems
based on permanent magnets synchronous motors (PMSM). The goal - to improve the energy performance of the
electric drive system based on permanent magnets synchronous motor. Methods: methods of optimal control
theory for the development of control algorithms, methods of control theory and coordinate transformations for
the synthesis of improved vector control system, method of mathematical modeling for the analysis of control
systems on mathematical models, experimental studies to test the adequacy of mathematical models and the
results obtained by analytical methods. Novelty: permanent magnet synchronous motors vector control system
was improved through allocation and control of the torque-generating parts of the stator current, thus improving
the energy efficiency of the drive system; optimal control methods of permanent magnet synchronous motors

"Maximum torque per ampere", "Maximum torque per volt" and "Loss minimization" were further developed by

obtaining analytical expressions which take core losses into account; generalized analytic relationship between
torque-generating parts of the stator current was obtained for the first time and was used for the optimal control
of permanent magnet synchronous motors. The research results can be used by engineering companies and
research-based enterprises engaged in development of electric drives based on electric permanent magnet
synchronous motors, as well as in the educational process. The application branch is electrical engeneering.
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