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Direct Torque Control System of Brushless Doubly-fed
Motor with Low Speed and High Performance

HOU Xiaoxin', REN Ruimin', YOU Guodong', ZHANG Zhiqiang®
. College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China;
2. Zhongke Heguang (Tianjin) Applied Laser Technology Research Institute Co., Ltd., Tianjin 300300, China)

Abstract: Compared with vector control, direct torque control (DTC) has little dependence on motor rotor parameters , and
does not require coordinate transformation and flux linkage orientation, so the control structure is simpler and the response is
faster. But the speed loop control of the traditional DTC system can not take care of anti-tracking and interference suppres-
sion. In order to solve this problem, a speed control scheme using double degree of freedom proportional integral speed con-
troller is proposed. Simulation studies of the proposal show that the speed control which takes into account both speed track-
ing and interference suppression can realize speed overshoot control without affecting the steady-state accuracy and thus
improve the dynamic response speed of the system. The results have proved the feasibility and effectiveness of the scheme.

Key words: brushless doubly-fed machine; direct torque control; speed loop; double degree of freedom
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Fig.3 Load torque sudden change response waveform under PI speed controller and double degree of freedom proportional
integral speed controller
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