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ABSTRACT

This thesis proposes the design and implementation of a direct torque controlled
(DTC) induction motor drive system using V/f technique. The method is based on
control of decoupling between amplitude and angle of reference stator flux for
determining reference stator voltage vector in generating PWM output voltage for
induction motors. The objective is to reduce electromagnetic torque ripple and stator
flux droop which result in a decrease in current distortion in steady state condition.
The new scheme employs a torque Proportional-Integral controller, a reference stator
flux vector calculator and a space vector pulse width modulator to replace two
hysteresis controllers and look-up table used at classical DTC for torque and stator
flux linkage control. In addition, the proposed technique provides simplicity of a
control system. The DTC-V/f is based on the relationship between instantaneous slip
angular frequency and rotor angular frequency in adjustment of the reference stator
flux angle. The amplitude of the reference stator flux is always kept constant at rated
value. Experiments have been conducted on a 0.37 kW induction motor by using
DS1104 TMS320F240 DSP. The system has been implemented to verify the
capability of the system such as torque and stator flux response, stator phase current
distortion both in dynamic and steady state with load, and low speed operation. The
experimental results confirm the effectiveness of the proposed scheme. The torque
ripple and stator flux droop are reduced greatly under the new scheme in all
experimental results.



