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摘要摘要摘要摘要： 

提出了一种基于双馈电机的电动汽车驱动系统。该系统低速运行状态类似同步机，特性硬；超同步运行时定、转

子同时输入能量，调速范围宽、动态响应快；变频器发生严重故障的情况下，电机仍可作为感应电机使用。针对

双馈电机定、转子能量双向流通使低速电机电流及驱动功率过大的缺点，采用无功功率控制的方法，降低转子无

功功率，实现了转子电流最小化，减小了驱动装置中开关元件的容量等级，获得了较同等级异步电机更低的损

耗。利用Matlab/ Simulink对系统的运行性能进行了分析，结果验证了该控制策略的正确性和可行性。 
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Minimal Control Strategy for the Rotor Current of Double-Fed Machine Used in 
Electric Vehicle
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Abstract: 

A doubly-fed induction motor (DFIM) based driving system for electric vehicle is proposed. When the 
vehicle goes in low speed, the operation state of DFIM is similar to synchronous machine operated in 
sub-synchronous condition, and its characteristic curve is rigid; when the vehicle goes in high speed, 
the operation state of DFIM is similar to synchronous machine operated in super-synchronous 
condition, this moment electric energy is simultaneously fed to both stator and rotor, so the speed 
adjustable range of DFIM is wide and its dynamic response is rapid; when frequency converter is out of 
order, DFIM can be still used as induction motor. To remedy the defect of DFIM that under low speed 
operation the bi-direction flow of electric energy makes the current in both rotor and stator and as well 
as the driving power of the motor too high, the reactive power control is adopted to reduce reactive 
power of rotor, thus the minimization of rotor current is attainted and rated capacity of switch elements 
used in driving device can be correspondingly reduced, so the loss in DFIM is lower than that in other 
kinds of induction motors in the same capacity grade. Operation performance of the proposed driving 
system is simulated by Matlab/Simulink, and simulation results show that proposed control strategy is 
correct and feasible. 
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