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Fig.1 Relationship of torque, current, and rotor position angle
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Fig.2 Relationship between working current

and rotor position of SRM
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Fig.4 Relationship of torque, current, and flux linkage
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Fig.5 Development diagram of relative position of stator

rotor and unsaturated phase inductance
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Fig.6  Magnetization curves of SRM at four

specific locations
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Fig.7 Model prediction schematic diagram
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Fig.12  Motor parameter curves for variable load adjustment

under two control methods
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SRM torque ripple suppression method based on
model predictive control

YANG Wen-hao', GOU Bin', LEI Yu'?, SONG Xiao-xiao', Wang Jun'
(1. School of Electrical Engineering and Electronic Information, Xihua University, Chengdu 610039, China;
2.State Grid Guang’ an Power Supply Company, State Grid Sichuan Electric Power Company,
Guang’ an 638500, China)

Abstract: A torque ripple suppression method based on model predictive control is proposed for switched reluctance
motor( SRM ) drive system in this paper. According to the basic structure and mathematical model of SRM, the
mechanism of torque ripple generation in the speed control system is analyzed. Based on the basic principle of mod-
el predictive control, a SRM nonlinear model is established. The electronic winding phase current and the rotor po-
sition signal, and the bus voltage are collected in real time. According to the established mathematical model, the
electromagnetic torque at the next moment is predicted. Then the objective function based on the torque ripple is es-
tablished. By determining the candidate sequence of the working state of the upper and lower tubes of the power
converter, an optimal control sequence is obtained by combining the objective function and the state value corre-
sponding to the control sequence is used in the SRM predictive control system to achieve suppression of motor
torque ripple. The simulation and experimental results confirm the validity and accuracy of the proposed method. It
is shown that this method provides a smaller SRM torque ripple.

Key words: switched reluctance motor; model predictive control; torque ripple reduction



