



A New Adaptive Fuzzy Vector Control for Permanent Magnet Synchronous Motor Drive

ABSTRACT

The control of a permanent-magnet synchronous motor (PMSM) is a nontrivial issue in AC drives, because of its nonlinear dynamics and time-varying parameters.  Permanent magnet synchronous motor (PMSM) drives are widely used for high-performance industrial servo applications like robotics and aerospace actuators. This popularity is justified by numerous advantages over commonly used motors. The absence of the external rotor excitation eliminates losses on the rotor and makes PMSM highly efficient. In addition, the absence of the rotor winding renders slip rings on the rotor and brushes obsolete, and thus reduces the maintenance cost. New magnetic materials are capable of creating high magnetic fields which yield high power density. This in turn implies rapid dynamic response due to high torque inertia ratio. In many applications, PMSM drives are preferred because the control system is usually less complex than that of field oriented induction motor drives.
This project investigates the application of a new adaptive logic fuzzy controller (FLC) for the speed control of field oriented PMSM fed by voltage source inverter. A model-reference adaptive scheme is proposed in which the adaptation mechanism is executed by fuzzy logic based on the error and changes of error measured between the motor speed and the output of a reference model. To make the controller less dependent on the quality of the expert knowledge, the fuzzy speed controller is augmented by the model following error driven fuzzy adaptive mechanism to provide fast and robust control for various operating conditions. The effectiveness of the proposed control is illustrated by numerical simulation results.
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