MRACE H83% $EF747)5 7<= EAST]
A x 2|2 HE Ao

Hed, o), AL

The Sensorless Vector Control of Induction Motor with Speed Estimator
using MRAC

Seung-Hyun Choi, Sung—Geun Lee, Yoon-Sik Kim

2

R
vE W% % ¥
of etk 48 FH 1 By

st

AME Az MEAolE 98 MRACE 484 4554718 AAU o $R3747]%: et
s olgol sk, 1 SR AP AE A TEE S 999 $EHUD F=u

ABSTRACT

This paper proposed a speed estimator using MRAC(Model Reference Adaptive Control) for sensorless
vector control. It is robust for parameter variation or disturbance and the estimated speed is used as

feedback in a vector control system. Experiment is presented to confirm the theoretical analysis.
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1. A speed estimator using MRAC
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Fig. 1 General parallel MRAC scheme
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D. Derivation of the adaptive law using
Lyapunov's stability theory[5]
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2. Sensorless vector control
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Table 1. Ratings and constant of induction motor

32729 2.2KW(3HP)
ARG 220V
AAAF 8.6A
S5/ BHSE 4/1740(rpm]
U RHE(]) 0.0418[kg - ']
A A4 BHR;) 0.9210{ 2]

3 AAA Ry 0.5830[ 2]
DAAJAYE2(Ly) 0.0671[H]
3| AALH-E2(L) 0.0671[H]
A3 A E (L) 0.0650( H ]

ms
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Fig. 7 Reference speed 1500{rpmi (500rpm/div,
250ms/div)




i/ MRACE
Eort i
—W,_ \-4"" i‘ Ao pan, A
i W r
4
H
bt
+ 1 i LR
1
i
L .
. lqs
{a) Pl Control
4“[{
[ . a) r

b I R R ¢ 11 B 1. T 1 1T ] R e T AT
(b} MRAC
a8 8 Fst 22t EN
Fig. 8 Characteristic of load disturbance
(500rpmydiv, 250ms/div,0—> 50%)

g 79 27 88 HAYE B3 A¥s w2
Y 72 AH4E 1500[pm] & Fol £=9 FAF 3
Y& dasgon, 19 82 e o AJA
Q7] 98 FHEAE AVt FFH & BTk
Yol A (@) 94 PlAojetg 33 S o] nge
9, (b MRACZ &3 Ho|r},

a9 78 B, (a)v 90[ms] , (b)Y 750[ms] A
T2 MRACE 1&9HoAME wE Ao A& B
olm glon &£ii MRAC £E3A7d A AL
Y FHEEEZA AASES U o £ ok

a9 8& IdAEE 1200[rpm]d A BIEZ Q17
A £e3g g 33 Bt PlAOAE 50% 53
A7FA] £ AtE HodA 9 50ms ALY Al
& 1WA o] A EE 3Egon, MRAC A

—_

! Wt . ‘ lgs

o= £EEFo AY §ee AT & AN ¥
SHEA QIIAE HA] 940§

V3B

2 mEeMe AxEadeAolg Fdsty] A%
EF3371% AASAR. ©] 471 MRAC|E
Hgez FAHAG AL He 8IS o

*3}71 A8 438 F3 2A £ dF 71EY PI

Aojrn &mFAolM 433 we SHEHE B

& FdaReH, dA HLME 2 FI7T Y&

Aoz Holn & wmioA 1A e AddE

e gord Az 9o

o J}—)

=W

(] Jrbfi—, FEH RE— R OB~ 7 v,
IEE Japan, Vol.117-D. No.8. pp.1024-1032, 1997

(2] Frbor—, WIEIULK, BRAETCR, BB~ P vl
MolzroHf W~7 L @Y7 IEE  Japan,
Vol117-D. No.8 pp.1024-1032 1993

[3] B. D. Youn et al, "Robust Speed Control of
Induction Motor Using Sliding Mode Torque
Observer”, IPEC Proc., pp 87-92, 1995

[4] K Ohishi et al.,, "Robust Control of a DC Servo
Motor Based on Linear Adaptive System”, JIEE
Trans., Vol. 108-D, No. 1, pp 39-45, 1988

[5] S. Sastry, M. Bodon, "Adaptive Control:
Stability, Convergence, and Robustness”, Pren-
tice-Hall, 1989

155



G| FAREANFE A A5 AT

2 & #(Seung-hyun Choi)
19993 s goigta 77
T8t &9
2001 Fojste #v| gt
E{(AAh

#FRFAFoF: QIvE AA R A EF7]A], vlo]a
2E2AN &8

0] 4 2(Sung-geun Lee)
19839 @paiddigta 71
3t &4
1990 FUisHy JluEs &
(A Ah
1998 Frigrel EH(AD
g4 sxyguste drld

ABEHR 20F

HFHA Rk AWHAA B B%7] Ao, vle]az
Z2AAM & 2 471717149

4 -&4(Yoon-sik Kim)
19774 @=sFuista 79
CERE RS
19799 SUhsed EQ(AAD

B 199 E£73FAUS gt
: g‘ 24D 2 Uty 24
‘ (¥}Ap)
A4 2 FUstn /AR ug
wFA L AR 2 A" Y, MHD 2
A 9 MHD %3

156



