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ABSTRACT

Direct Torque Control (DTC) is one of the advanced control schemes for
ac drive. It is also known Direct Torque and Flux Control (DTFC) or Direct
Self Control (DSC). DTC has simple structure, fast control technique and has a
good performance and robust operation. The basic principle of DTC is to
exploit the fast stator flux dynamics and to direct manipulate the stator flux
vector such that the desired torque is produced. This is achieved by choosing
an inverter switch combination that drives the stator flux vector to the desired
position by directly applying the appropriate voltages to the motor windings. In
this work, the strategy of DTC of induction machine based on the
mathematical modeling has been developed. The performance of this control
method has been demonstrated by simulations performed using versatile
simulation package, Matlab/Simulink. Several numerical simulations have
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been carried out in a steady state and transient operation of the mentioned
drive. The major disadvantage of DTC drive is the inherent torque and flux
ripples especially in classical technique. A simple method for reduced these
ripples are proposed in this work based on dividing the circular locus of stator
flux into twelve sectors instead of six. The proposed technique is applied to the
drive and the results reveal better performance.

In DTC drive, there are two different loops corresponding to the stator flux
and electromagnetic torque. The later requires the rotor speed of the induction
motor. Mechanical speed encoders are undesirable and the speed estimation
methods which depend on motor parameters are sensitive to any change in
these parameters. In this thesis, a speed estimator scheme based on wavenet
theory is proposed and applied in DTC drive. In this scheme, a single line
current and the speed direction are only the information required for speed
estimation. The results obtained show that the present method is effective for
different load conditions as well as for speed reversal.

DTC drive needs the stator resistance of the induction motor to estimate
the stator flux. The variation of stator resistance due to temperature and stator
frequency changes greatly affects the performance of the drive run at low
speed. Any mismatch between the actual stator resistance and the value used
within the flux estimator may lead not only to a substantial performance error
but for instability. Therefore tuning for the effect of the variation of stator
resistance becomes necessary. In this thesis, a method for the tuning of
changes in stator resistance during the operation of the machine is proposed.
The stator resistance tuner is based on wavenet theory which observes online
the magnitude of the stator flux to detect the changes in stator resistance. The
method is applied to the DTC drive and the simulation results show that this
tuner is effective to improve the drive performance.
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