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Model predictive current control based on discrete space vector
modulation for PMSM

ZHAO Ximei, WANG Haipeng, JIN Hongyan
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract; Aiming at the problem of large steady-state current ripple and performance degradation caused
by motor parameter mismatch in the traditional finite set model predictive control for PMSM, a model pre-
dictive current control approach based on discrete space vector modulation( DSVM ) was proposed. First-
ly, the steady-state current ripple was decreased by extending the voltage vector further based on DSVM.
Meanwhile, considering the computational complexity caused by DSVM, the computational burden was
alleviated by estimating the optimal voltage vector position. Moreover, a two-cycle voltage arrangement
sequence was employed to fix the switching frequency. Secondly, aiming at the problem of parameter mis-
maich in the system, a sliding mode disturbance observer was utilized to compensate the disturbance
caused by the parameter mismatch of the system to the current prediction module, so that the reliable cur-
rent prediction value could be obtained under the condition of motor parameter mismatch, so as to select
the best voltage vector. Through the combination of DSVM and sliding mode disturbance observer, the
steady-state performance of the system was improved and the robustness of the system parameters was en-

hanced. Simulation results verify effectiveness of the proposed method.
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Fig.1 Schematic diagram of voltage vector
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Fig.2 Spatial distribution of voltage vector
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Fig.3 Process diagram of the best region selection
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