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New direct torque control of TLDMC-PMSM based on modulation

coefficient optimization method
CHENG Qiming',LIU Ke', CHENG Yinman®*,ZHANG Xin', YUE Bingyan'
(1. Shanghai Key Laboratory Power Station Automation Technology Laboratory,College of Automation Engineering,
Shanghai University of Electric Power,Shanghai 200090, China;
2. North Power Supply Branch,Shanghai Electric Power Company,Shanghai 200041, China)

Abstract: Aiming at the phenomena of large torque flux ripple, amplitude imbalance and weak system ro-
bustness in matrix converter permanent magnet synchronous motor system based on direct torque control,a
new direct torque control system of three-level direct matrix converter permanent magnet synchronous motor
(TLDMC-PMSM) based on modulation coefficient optimization method is proposed. The brief principle of
matrix converter permanent magnet synchronous motor system based on direct torque control is described.
Then,the matrix converter is replaced by a three-level direct matrix converter,the traditional proportional in-
tegral control is replaced by the cascade spiral sliding mode control of the rotational speed loop and the
super twisting sliding mode control-direct torque control of the torque magnetic link,and the modulation co-
efficient optimization method is introduced to suppress the gradual increase of motor torque fluctuation, so
as to achieve accurate control of permanent magnet synchronous motor. The feasibility and superiority of
the proposed method are verified by MATLAB / Simulink simulation software and hardware experiments.
Key words: modulation coefficient optimization method ;three-level direct matrix converter; permanent magnet

synchronous motor;cascade spiral sliding mode control;super twisting sliding mode control-direct torque control
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Table C1 Basic parameters of PMSM
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Table C2 Parameters of TLDMC-PMSM-NDTC method
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Fig.C1 Rotational speed waveforms with two control methods under sudden load increase
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Table C3 Rotational speed control performance with two control methods
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Table C4Torque control performance with two control methods under sudden load increase
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Table C6 Torque control performance with two control methods under sudden change of rotational speed
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