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Model Predictive Torque Control for Surface Permanent Magnet
Synchronous Motor Based on Ranking Approach "

LI Yaohua, QIN Hui, SU Jinshi, WANG Xiaoyu, LIU Zikun, CHEN Guixin,
LIU Dongmei, REN Chao
(School of Automobile, Chang’ an University, Xi’an 710064, China)

Abstract: In order to avoid the design and tuning of the weighting factors in conventional cost function, the
ranking approach is used to implement the model predictive torque control ( MPTC) for surface permanent magnet
synchronous motor (SPMSM). The control variables with different dimension are converted to dimensionless ranking
scores, therefore, the weighting factors are eliminated. The priority rules are given to solve the problem that the
optimal voltage vector is not unique for ranking approach, and the effects of different priorities on control performances
are analyzed. Simulation results verify the effectiveness of the ranking approach in the SPMSM MPTC system.

Key words: surface permanent magnet synchronous motor (SPMSM) ; model predictive torque control

(MPTC) ; average switching frequency ; ranking approach
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