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Efficiency Optimization Control of SynRM with FNPI Controller
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School of Information & Communication Engineering. Sunchon National Univ.

Abstract - Optimal efficiency control of synchronous
reluctance motor(SynRM) is very important in the
sense of energy saving and conservation of natural
environment because the efficiency of the SynRM is
generally lower than that of other types of AC
motors. This paper is proposed  an _efficiency
optimization control for the ’I‘% which minimizes the
copper and iron losses, e design of the s
controller based on fuzzy-neural networks(FN)-PI
controller that is implemented using fuzzy control and
neural networks. There exists a varety of combinations
of d and 9-axis current which provide a specific motor
torque. The objective of the efficiency optimization
control is to seek a combination of 4 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 directl
govern the torque production have been very we
reglylated by the efﬁc1en%n§)pnnnzat10n control scheme.

he proposed ~algori allows the electromagnetic
losses 1n variable speed and torque drives to be
reduced while keeping good torque control dynamics.
The control performance of the proposed controller is
evaluated by analysis for various operating conditions,
Analysis results are presented to show the validity of
the proposed algorithm
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Fig. 1 Efficiency optimization control system of SynRM
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SV : Space Vector EOC : Efficiency Optimization Control
PWM : Pulse Width Modulation  ILC : Iron Loss Compensation
PT : Park Transfonnation SynRM : Synchronous Reluctance Motor

IPT : inverse PT SC: §) Control

FNPI : Fuzzy Neural Network PI  CC : Current Control

MFC : Model Reference Adaptive  ANN : Artificial Neural Network
Fuzzy Control ADC : Analog Digital Conversion
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Fig. 2 The structure of FNPI controller
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Fig. 3 MFC controller
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Fig. 4 Response characteristics with command speed
and load torque variation.
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Fig. 5 Response characteristics comparison with constant
I4 and optimal efficiency control
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Fig. 6. Response characteristics comparison of cureent control
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Fig. 7 Response characteristic with speed estimation
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