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Current Harmonic Suppression of Permanent Magnet Synchronous Motor in Weak

Magnetic Field under Low Switching Frequency

ZANG Xiaodi', TIAN Dewen’
(1. CRRC Zhuzhou Institute Co.,Ltd., Zhuzhou, Hunan 412001, China; 2. China North Vehicle Research Institute, Beijing 100072, China )

Abstract: Aiming at the problems of embedded permanent magnet synchronous motor at low switching frequency, such as
current distortion of high speed deep weak magnetic field and large torque ripple, it analyzed the inhibitory effect of conventional
motor control system on disturbance signal. As periodical disturbance would be generated in conventional SVPWM over modulation
operation, combining experiment and simulation data, it put forward a control strategy using a selective harmonic elimination
modulation(SHEPWM) to realize current harmonic suppression, so that the motor stable operation ability could be improved. Matlab
simulation and experimental verification were implemented for the proposed optimal pulse mode. The results show that it can effectively
inhibit current harmonic of motor in high-speed week magnetic fields and can improve control effect of the system steady-state torque
by the method of SHEPWM.
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Fig. 1 Structure diagram of PMSM vector control system
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Fig. 2 Structure diagram of PMSM current feedback
decoupling controller
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Fig. 5 Equivalent block diagram of the weak magnetic ring
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Tab.1 Main parameters of the motor
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Fig. 9 Fluctuation curve of d shaft current under harmonic
voltage disturbance
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