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ABSTRACT

Permanent magnet synchronous motors (PMSM) drives used in high
performance industrial applications like robotics and aerospace actuators
need sophisticated control techniques which depend on high speed digital
signal processing, and acknowledgment of accurate motor parameters, and
digital encoders or resolvers. The operation principle is based on flux vector
control or direct torque control (sensorless drives) to achieve field
orientation principles and to maintain synchronism between switching
frequency and rotor position. These control techniques are electrically
complicated, expensive and need clean environment, whereas other loads
such as electrical vehicles, fans and pumps do not require high performance
drives. Frequency control using sinusoidal pulse width modulated inverter
offers acceptable performance at low cost in severe environment rather than
sophisticated vector control. In addition, providing a damper winding in the
rotor contributes to the torque components and soften the requirements for
synchronism.

This research will be limited to electrical vehicles driven by salient pole
permanent magnet synchronous motors, since they are one of the most
efficient, light weight, maintenance free and low cost in industry. Recent
advancement of permanent magnet materials and solid state-devices have
contributed to a substantial performance improvement of all types of
permanent magnet machines.

Selection of the frequency ramp rate for permanent magnet synchronous
motors is very important because of its effects on drive parameters like
drive stability, efficiency and settling time. A complete study for open loop
operation was performed, taking into account all the previous relations and
constraints, to select the optimum frequency ramp rate and also the limits of
the frequency ramp rate once maximum load inertia and road condition

(gradient and motion resistance) are specified.
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