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Simulation Analysis of Control Strategy of Permanent Magnet Synchronous Motor

XU Beiyang, YU Tong, ZHANG Minghuan, ZHU Yaguang
(School of Engineering Machinery, Chang’an University, Xi’an 710064, China)

Abstract: In order to solve the problem that the dynamic control performance of permanent magnet synchronous motor is poor when PI
(proportional-integral) control strategy is used in vector control, and the motor parameters are easily affected by changes in external
temperature and load, which leads to poor precision and responsiveness of the control motor, a model predictive control method is proposed to
control the motor. This strategy uses the system model to predict the future input and state of the system, and directly calculates the control
input by optimizing the objective function, which significantly improves the dynamic performance and steady-state accuracy. Moreover, with its
strong ability to deal with nonlinearity and parameter changes, it can control the nonlinear system of permanent magnet synchronous motor
well. According to the waveform diagram obtained by simulation, model predictive control is superior to PI control in dynamic response, anti-
interference ability, low speed performance and robustness. Therefore, using model predictive control can effectively improve the control
performance of permanent magnet synchronous motor.

Keywords: permanent magnet synchronous motor; model predictive control; vector control; Simulink simulation





