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Abstract

In this paper, improved direct torque control(DTC) system for five-phase squirrel-cage induction motor(IM)
is proposed. Due to the additional degrees of freedom, five-phase IM drives present unique characteristics. Also
five-phase motor drives possess many other advantages compared with the traditional three-phase motor drive
system, such as reducing an amplitude of torque pulsation and increasing the reliability. The DTC method is
advantageous when it is applied to the five-phase IM, because the five-phase inverter provides 32 space
vectors in comparison to 8 space voltage vectors into the three—phase inverter. However, five-phase motor has
structural drawback of 3rd space-harmonics current component, it is necessary to controlled 3rd harmonic
current. So to control 3rd harmonic current and enhance dynamic characteristics of five-phase squirrel-cage IM
drive, modified DTC method should be demanded. The characteristics and dynamic performance of traditional
five-phase DTC are analyzed and new DTC for five-phase IM is presented. A more precise flux and torque
control algorithm for the drives can be suggested and explained. For presenting the superior performance of the
proposed direct torque control, experimental results are presented using a 32-[bit] fixed point TMS320F2812
digital signal processor with 2.2[kW] induction motor.
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