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Abstract

This paper proposes efficiency optimization control of IPMSM drive using multi hybrid fuzzy
controller(HFC)., The design of the speed controller based on fuzzy-neural network that is implemented using
fuzzy control and neural network. The design of the current based on HFC using model reference and the
estimation of the speed based on neural network using ANN controller. In order to maximize the efficiency in
such applications, this paper proposes the optimal control method of the armature current. The controllable
electrical loss which consists of the copper loss and the iron loss can be minimized by the optimal control of
the armature current. The minimization of loss is possible to realize efficiency optimization control for the
proposed IPMSM. The optimal current can be decided according to the operating speed and the load conditions.

This paper considers the design and implementation of novel technique of high performance speed control for
IPMSM using multi HFC. Also, this paper proposes speed control of IPMSM using HFCI, current control of
HFC2-HFC3 and estimation of speed using ANN controller. The proposed control algorithm is applied to

IPMSM drive system controlled HFC, the operating characteristics controlled by efficiency optimization control
are exammed in detail.
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Fig. 2 Efficiency optimization control system
of IPMSM drive
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Fig. 5 Response characteristics with command
speed and load torque variation

a9 67pe RaEaE 1IN-m] Q7R Aol 4
Al AL 3IE 749 £ SHEAS vt
3y 60Hde AHEEY FALEY 03E YERE A
oltt. AN HFC Ao)719] &= a7} Fee] FI ¢
FLC Aoi719] £xoxo) wla] =19 AA vepia ot
w4435 $ANME HEC Alol7]e] %ol vie- £
3 Jepta 9ok 298 6(Wh2 ANNe) &%t &=
ZAd] Y§ FHEAE VeERITE XHEEE 180imm]
— 1000frpm] — ~-200(mm] 2.2 TS H3AZE 73
9 SEEAoH, 28 6(U-a)S AHEES dASK,
I3 6(-b)e AYEES) FASE a9 6(1-0)2 7
2 AF, 198 6(-d AAEEst FHET AE
Yyepdtt 29 6(d-dolA &5 231 1% W2 3
Azl o)g 95=31A] VR,

a9 78 A -9 A0 U 58 HAGY FHEA
& wag Aok 1 7Uhe L=09 $9EA, 1Y

- 357 -



70he iy =optimal o] F g A Aole LHEAL
vehdet. 38 70 2¥ (o9 45 ARe
vk &8 HAH3} Aojg & B 29 o)
d % A57F ¥4 =30 w2t A7t #38E ¢ 5+ 3
o =% a8 7 28 709 dASEE Hla
3 5g 3 Aol ¥ 499 2¥ 1(U-d9 &4
o] W FA velds & 4 vk ol=H xE A
3} Ao7t FE5A SR UE ¢ & [l

2200 2200

! / _\\ [ !‘ m}‘-. ........ -
5 b} 0 Ay 7 o fpml | ¥ }
. \, /,/ ™
2200 oo
© @
2200 2200
o) /—\ o /
i © NI B \
. ‘e [ tre
2200 -~ 1000
20 ty © ®
L2 // \ n |
o frpm] 0 e ST OV ) o T
o, \“/Aux: 7 4
2200 5 ~30
i, © s (G
~ FLC »
of .o, o i ¥ i @ -0,
lrpm} urc/7 L‘, J frpm)
-0 -
@ 3 ()
0 1[se¢] 4 0 1wec] 4
%) ()

Y 6 5% A0 ¥ 55 33 SYSH

Fig. 6 Response characteristic with speed control
and estimation
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with efficiency optiamal control
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