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Abstract

This research has focused on improvement of the direct torque control method for six-phase induction motor.
This method is one of the most efficient control methods for electric motors with fewer limitations and
complexity than the vector control method, although it has some disadvantages like all other control methods.
The use of methods such as nonlinear controls and intelligent algorithms has a significant effect on improving
the results of the direct torque control method. Therefore, considering the fact that the direct torque control
design dates back to the 80's, we have first compared the direct torque control method with the adaptive mode
sliding control method so that the results could be better compared. Then we used the Adaptive Neuro-fuzzy
method in order to improve the results. Intelligent methods are increasingly being used because they can solve
complex, imprecise, and non-linear problems. The adaptive neuro-fuzzy method is an intelligent method that we
have used in this research in order to improve the direct torque control method. Using this control method, we
have improved the torque response and reduced the error rate. In the direct control method, the torque and flux
are calculated and their error rates are compared with the reference value and applied to the controller. The
output of the controller is applied to the inverter (voltage) so that the vector inverter can supply the appropriate
voltage for the motor. The type of considered induction motor is asymmetrical. The stator coil of an asymmetric
induction motor consists of two coils that have 30 degrees of phase difference. The purpose of this study is to
provide an intelligent control method for a six-phase induction motor and select the appropriate voltage vector
for improving the torque and speed rate using the proposed control. The simulation results will show the output
graphs related to fluxes, speed error, the flow and engine speed, and the output torque for both adaptive sliding
mode control and adaptive neuro-fuzzy control. The improved results in the proposed method are observable.

Keywords: six-phase induction motor, adaptive neuro-fuzzy control, adaptive sliding mode control.
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