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Abstract

Switched reluctance motors (SRMs) have an intrinsic simplicity and low cost that makes them well suited to many applications. However, the motor has doubly salient structure and highly non-uniform torque and magnetization characteristic.  Since it was hard to determine the accurate mathematical model of (SRM) .

In this thesis, The dynamic response of an SRM has been obtained using information derived from static measurements, which give the exciting coil flux-linkages as a function of both the coil current and the angular position of the rotor. This has been achieved through a digital simulation of the mathematical model of the motor.

This model comprises a set of phase circuit equations in addition to the mechanical differential equations of motion. These equations are then solved using numerical integration of the nonlinear differential equations of the motor with the magnetization data in the form of a look-up table Ψ(θ,i). The cubic spline interpolation is used to determine the intermediate values of the variables given by the look-up table, which gives more accurate representation than other methods. This method is applied to compute the instantaneous values of current and torque for each phase, total torque and speed under different modes of operation; at starting process under full load torque with a reference speed of 2000 rpm, and the load disturbance under full load torque with a reference speed 2250 rpm according to the required switching on and off angles
The Artificial Neural Networks (ANNs) solve the problem of non-linearity of SRM drive. It ensures fast, accurate, less overshoot and high precision dynamic response with perfect steady state performance. In the simulation analysis, this thesis tests the (SRM) motor adopting two different control modes at starting process under full load torque with a reference speed of 2000 rpm, and the load disturbance under full load torque with a reference speed 2250 rpm. Simulation results show that speed control is better using (ANN) controller than using the (PID) controller. Matlab/Simulink tool is used for the dynamic simulation study 

The main contribution of This thesis is the presentation of   an Artifical Neural Network controller for switched reluctance motors for the purpose of enhancing the speed regulation of this type of motors. The dynamic response of the SRM with the proposed controller is studied during starting  and under different load disturbances. The effectiveness of the Artifical Neural Network controller is then compared with the conventional PID controller. The dynamic response of the SRM with this proposed controller is found to be fast, accurate, less overshoot and high precision dynamic response with perfect steady state performance. 
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