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Abstract

This paper is proposed an efficiency optimization control algorithm for a synchronous reluctance motor which
minimizes the copper and iron losses. The design of the speed controller based on adaptive fuzzy-neural
networks(AFNN) controller that is implemented using fuzzy control and neural networks. There exists a variety
of combinations of d and 9 -axis current which provide a specific motor torque. The objective of the efficiency
optimization controller is to seek a combination of d and 9 —axis current components, which provides minimum
losses at a certain operating point in steady state. It is shown that the current components which directly
govern the torque production have been very well regulated by the efficiency optimization control scheme.

The proposed algorithm allows the electromagnetic losses in variable speed and torque drives to be reduced
while keeping good torque control dynamics. The control performance of the hybrid artificial intelligent(HAT)
controller is evaluated by analysis for various operating conditions. Analysis results are presented to show the
validity of the proposed algorithm

Key Words : Synchronous Reluctance Motor, efficiency optimization control, fuzzy control, neural network,
HAI controller
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