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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 a novel efficiency optimization control of
SynRM considering iron loss using multi adaptive fuzzy leaming controller(AFLC). The optimal current ratio
between torque current and exciting cuwrrent is analytically derived to drive SynRM at maximum efficiency.

This paper is proposed an efficiency optimization control for the SynRM  which rminimizes the copper and
iron losses. There exists a variety 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 d and 9-axis current
components, which provides minimum losses at a certain operating point in steady state. 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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AFLC controller
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Fig. 7 Response characteristic with speed estimation

6. 2 2

[ —

E eRdMe U AFLCAIO)7IE o83k SynRM9
1% ¥AE Hat o ALt He 88 HAS Ao
& AAsiAch  AFLCLE &xAe], AFLC29 AFLC3E A
FAlojof A&t AFLC Aloj71¢] A5 % PIA
ol7] Rtk W% R AU Aot 5% SHENE ¥e
T A

SynRMeIA & 9 Esjo] o)) B3] uldEYL o
AP gl AEg neid =g dhfes It
SynRM Egjolde] A - 3jae] £3E AA AF SE
2 &40 $HEAS Faigen AAdE drggaMe B
o A B TS WKl HE fEe oplHEE B2
o) nAagAS At B A3t Aol Fed ¥
d % RFAelg vastel gEH o A &4o] 2N
o =3 ANNY| &5 33 e 2380 1962 ol8iE

DEg U g etk B 28E nhe Bk

Aste dglon B wRAN ANE & HA By
& 93 + 9%

k]

e

L

"Field oriented ocontrol  of
in Proc. PESC, po.

(W T. Matswo and T. A Lipo,
synchronous  reluctance  machine,”
425-431, 1993,

(2) E S Sergaki and G. S Stawakakis, "Online search based
fuzzy optimum efficiency operation in steady and transient
states for DC and AC wector controlled rotors,” 18th
Intemational Conference on ICEM 2008, pp. 1-7, 2008.

(31 D. de Almeida Souza, W. C P. de Aragao Filo and G C D.
Sousa, "Adaptive fuzzy controller for efficiency optimization of
induction motors,” IHE Transactions on IE, vol. 54, no. 4, X007,

{4 J. S. Ko, ). S. Choi, K. T. Park, B. S. Park and D. H. Chung,
“Efficiency Optimization Control of SyrfM Drive by EM-HNN
Controller”, ICFE'07, pp. 373-377, 2007.

(5] J. S. Choi, J. S Ko, and D. H. Chung, "Efficiency Optimization
Control of SynRM with ANN Speed Estimation,” KIEE, vol.
5%, no. 3, pp. 117-122, 2006. ‘ :

- 362 -



