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Abstract

The basic construction and performance of permanent magnet synchronous motors (PMSMs) have been studied and
analyzed. The mathematical model for these motors is formulated which has been used succefully to control the torque,
speed, and different faults detection. The model of the motors is verified by Matlab sotware.Based on the mathematical
model of PMSM, a Direct Torque Control (DTC) strategy has been formulated and verified by Matlab/Simulink.
Simulation results show that the DTC for PMSM improve the flux, torque, and speed response as compared with open
loop system. Also, in this work, two types of faults for PMSM have been used. These are inter-turn short circuit in the
stator windings, and bearing faults. The faults have been studied and analyzed in detail in DTC-PMSM system. The
used technique for fault detection is based on the analysis of the quadrature current component of the stator current
using Discrete Wavelet Transform (DWT) with the help of mathematical model of the Permanent Magnet
Synchronous Motor presented. The root mean square (RMS) values of the discrete wavelet transform coefficients are
fed to Artificial Neural Network (ANN) to diagnosis the motor states ( healthy or faulty). This model and faults detection
algorithms are simulated using Matlab/Simulink and the results show the correctness of the presented method for faults

detection and diagnoses.




