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Abstract of Thesis

Electric vehicles (EVs) are considered the future of vehicle manufacturing. Increase the global
warming phenomenon, air pollution and decrease of petroleum products make the EVs the perfect choice
to overcome these problems. The vehicle robustness, less of maintenance and less power consumption
are the main goals aimed in all types of EVs, generally all these characteristics came from the vehicle
drive system because the drive system represents the back bone of the EV system. In this thesis two-axis
synchronous reluctance motor model is simulated. The SynRM represents the drive system of the EV.
Voltage source space vector pulse width modulation inverter is used to convert the battery DC voltage to
three phase AC voltage and fed the motor. Cascaded PID controller is used to control the SynRM speed.
Particle swarm optimization (PSO) algorithm is used to find the optimum parameters for the cascaded
controller. Comparison between manually tuned and PSO tuned cascade controller have been made. The
results show that the optimized cascade PID controller is more effective than  manually tuned
controller. Electronic differential controller (EDC) and EV system model are simulated. EDC controls
the EV performance stability under various operation and road condition. The driving cycle results show
that the proposed EV gives a stable and suitable performance along the road. The MATLAB/
SIMULINK R2013a version (8.3.0.532) toolboxes are used to simulate the complete EV system and to
show the response of the EV model with different types of operation conditions.




