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A model predictive torque control for induction motor based on high order
sliding mode speed controller

NING Bo-wen®, ZHOU Feng-xing, LU Shao-wu

(Engineering Research Center of Metallurgical Automation and Measurement Technology of Ministry of Education,
Wauhan University of Science and Technology, Wuhan 430081, China)

Abstract: This paper proposes a model predictive torque control strategy based on high order sliding mode speed
controllers for three-phase induction motor drive systems. To reduce the influence of the load disturbance on system
performance, a second order Super-Twisting sliding mode speed loop controller is designed to replace the traditional PI
speed controller. The Lyapunov stability theory is used to analyze its stability and robustness, and then parameter range
of the speed control system is obtained. To improve the torque control accuracy, the model predictive torque control is
adopted based on the mathematical model of induction motors. Then the cost function is designed by controlling the
torque and stator flux, so the optimal output voltage vector is obtained to drive the motor. Simulation results show that the
proposed control method not only improves the robustness of the system to load disturbance effectively, but also decreases
the ripples of torque and flux, so the motor has good dynamic and static performance.

Keywords: induction motor; Super-Twisting sliding-mode control; speed control; model predictive torque control
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