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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.

KEY WORDS: electric vehicle; doubly-fed induction motor;
direct torque control (DTC); reactive power control
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Fig. 1 Power flow of double-fed motor in five statuses
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