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Abstract; Aiming at the problom of torque ripple caused by current harmonics affecting motor performance, a harmonic

torque model was established. Simultaneously, a harmonic suppression module integrated into the control system through

a harmonic current loop was built based on the theory of three-phase instantaneous reactive power combined with a PI

controller, and the purpose of suppressing current harmonics and reducing torque ripple were achieved. The simulation

results show that when the harmonic suppression module is added to the PMSM vector control system, the sinusoidal

degree of the stator phase current waveform is increased, the content of each harmonic is reduced, and the torque ripple

is suppressed. It can provide some guidance for PMSM torque ripple suppression.

Keywords ;: PMSM ( Permanent Magnet Synchronous Motor ) ; Simulink modeling ; harmonic suppression ; torque ripple ;

instantaneous reactive power
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Figure 1  Decomposition and synthesis of instantaneous

current and voltage vectors in -8 plane
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Figure 2 Control block diagram of PMSM with

harmonic suppression module
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Table 1

Parameters of permanent

magnet synchronous motor
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Figure 3 A phase current without harmonic

suppression module
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without harmonic suppression module
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Figure 6 Harmonic distortion of A phase current

with harmonic suppression module
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