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A Single-loop Field-weakening Control Strategy for High-speed Train Traction
Motor with Increased Torque Output Capability under Six-step Mode

LI Hua"?, LIN Fei', YANG Zhongping', ZHU Longsheng', MU Shujia®
(1. School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China;
2. CRRC Qingdao Sifang Rolling Stock Research Institute Co. , Ltd. , Qingdao 266000, China)

Abstract: For high-speed train traction driving system, the traction motor usually operates under the six-step
mode in high speed region. Traditional vector control strategy is no longer suitable for the six-step mode. In
order to solve the problem that the double loop control is easy to saturate under the six-step mode and improve
the traction motor current tracking response capability, this paper proposed a single loop field-weakening
control strategy under the six-step mode. Before the traction motor enters the six-step mode, the conventional
vector control algorithm was applied. Considering the limitation of the traction motor under the six-step mode,
the single loop field-weakening control strategy based on the torque current error adjustment was adopted.
Meanwhile, the voltage amplitude criterion was used to realize the smooth transition between linear region and
square wave region. Both the theoretical analysis and experimental results show that the field weakening
control strategy can achieve fast tracking response of current, accurate and fast torque output, and easy
practical application.
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