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Research of direct torque control on traction drive system of CRH3 EMU

YU Dan-ping, ZHOU Sheng, JIANG Quan-yuan
(Department of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract ; Aiming at studying the specific model and traction control system of high-speed EMU, using direct torque control( DTC) system to
control asynchronous traction motors, the Matlab/Simulink model of a high-speed CRH3 EMU traction and drive system was established. DC
voltage of 3 000 V was output with four-quadrant pulse rectifier, and drive traction motors was controlled by DTC system in inverter part. Ac-
cording to the traction and braking curves of CRH3 EMU, the traction, idle line, regenerative brake and other operating condition were simu-
lated. In the entire operation process, harmonics are small, voltage/current phase can be maintained at the same phase or reversed-phase,
power factor is close to 1. At the situation of net voltage fluctuation and a sudden loss of electricity, the locomotive can maintain constant
speed operation. Finally, compared with the data of Beijing-Tianjin inter-city high-speed rail, the results indicate that the model is basically
correct, and the system has a good steady-state and dynamic performance, the effectiveness and correctness of direct torque control method
are verified.

Key words: CRH3 EMU; traction/braking characteristics ; 4-quadrant converter; direct torque control( DTC) ; harmonic
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