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Stability problem and robust controller design of

direct torque control system
XIA Chao-ying
(Electrical Engineering and Automation, Tianjin University, Tianjing 300072, China)

Abstract: The design of the direct torque control { DTC) systern does not rely on the rotor parameters of induction motor,
but its performance of low speed is not good. It has been discovered that even if the measurement value of stator resistance is
precise enough, the performance of the classical DTC system designed by using the voltage — current stator flux model still can-
not get improved. By theoretical analysis, the inevitability of problems mentioned above was pointed out. The contradiction be-
tween the torque controlling performance and the stability of the DTC systern was then analyzed. A kind of robust controller de-
signing method was also presented. In this design, the stator resistance and the current model of stator flux were used at the
same tme. When the stator resistance and the flux model had errors, the system had a good robustness. The performance of this

design was finally verified by the test result,
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Fig. 1 Feedforward control scheme of induction motor with constant stator flux magnitude
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Fig. 2 Two different control schemes only stator
resistance value is used
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Fig. 3 Robust controller scheme for induction motor
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