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Abstract: A novel sliding-mode variable structure(SMVS) control strategy is proposed to reduce the ripples of flux
and torque of brushless double-fed machines(BDFM) based on direct torque control system(DTC). In order to ensure the
constant switching frequency for the inverter, two hysteresis regulators in the conventional DTC system are substituted
by the SMVS controllers of flux and torque, and the space voltage vector pulse-width-modulation is used in the output of
the voltage vector switches. The SMVS controllers are designed with the method of exponential approach law, and the
Lyapunov stability theory is utilized to solve for the control law of the SMVS controllers. The simulation model of DTC
is established in MATLAB/Simulink environment. The simulation results show that this new control method effectively
reduces the torque ripples and improves the waveforms of the stator flux and current. The inherent advantage of the fast
dynamic-response of the torque in DTC is reserved. The stability and robust performance of the system is enhanced.
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Fig. 1 Structure diagram of BDFM
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Fig. 2 System block diagram for DTC of the BDFM
based on SMVS
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Fig. 3 Simulink results of speed, stator flux and torque for the classical DTC
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