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Adaptative compensation against Rotor Resistance Variation

of Induction Machine for Instantaneous Torque Control
Kim Soo-Gon, Cha Jung-Hwa, Son Jin-Geun, Jeon Hee-Jong

Dept. of Electrical Engineering, Soong Sil University

Abstract - The rotor resistance variation has a large
effect on the field oriented control system of induction
machine, In this paper, the adaptation technique based
on MRAC is used to identify the rotor resistance
variation. The criterion function used in the adaptation
algorithm is the error function of the two reactive
powers of the induction motor. The one is obtained
from the voltages and the currents of the stator of the
induction motor. And the other is estimated from the
rotor {lux and stator current.

We simulated this control system operated by field
oriented control and assured the robustness of the
induction motor control

system against the rotor

resistence variation.
1.A 8

FEAFIE MEg22 Added 1Y% ¢AEa
A7t sHzsopdn. WA ol2e] JHed Aloluhgoz:
RE A7t dal daA Ark AEAANE FERE)
9 NAYL 2ASE FHE AFAEVIY AAAR)
212 A Fdl AFste Aoz EAA AdY 5 ¢
o ol3l@ Alolrl shsdtHE FAHH Y =
Agrlel AR duxds e x2 AAse AR
Ag EQistoiordnt. ol iEAl sy Az
AmALro] ) dejolez AFAEFrY AR 2R
ollE A FYsA AFE 4 Uk

a22n HAAAALI ARYEUE olf AFHEAE
Wg Feste] Ao ARFAFIYL 4Fol FEW 2
A% ©AEREZACZ JHesith ol wWEAl s} ses
A FAE yuEdeld HAX Haxs HHeY =)
% =g AR dohlor k. UiRE He HEY|
W5l 2% AEE Ay &0 Y57 BB 4EA
719 et S nHR AFEE o) gstd 3
B AmAEE FFsA "ok ol W AYY A4 2
€ fstd A% Fa AL AR Aol AAR

AYge exot RV ATl o8] W, HAA Y

@ AT AR EHY $7 g0l g AW BYL
32 o AAl Y ohE APge Asdd 2
£& 3 S G 2P A4te] ojRoiA A ¥
slo] dgte Aol g d& 5 ekl

o2k & dFoAe olzd BAIZ sAstrisd 3
AR 4uas e gag A Aggtol WE
8t AW (MRAC)S AHE-3te] Ao AAlgtel 7}
ZAG dAg 2L Az AUgE deld # e
AR AP ¥ duAFE =YACH23] o] ¥y
2 Az Aggte]l Aol ZUY Lollel AA Y4
24 3R 2R AYFE AHEEA genz @
AR Aggle] Mate 4 daMe BAdRoz 72
Az E Y F Atk

£ d7dAME ol2F Aojol& & Hsstn AR A
g3k WE DA AP ABAE AR 4eE Mol
t E3do] A£9E FAFHZ AgHoldildn Al
3 el Bgdd gasg

2. A28 RAYS Molea|E
2.1 A2H 2ay

#EAFole A}, WF, E3 WAL A9 2%
E o2 AYBE dq FEANA BAA ASH @50l B
#al yenia thest 2ok

. oy Ly
¥ e R+ (p+iw)L, (p+jw) . fs
_ (M
R, R, .
0 I, L. I, +(p+iw—w,)) A da
L . .
T= T’f(/‘drlqg—/lq,l d\) (2)

slEQAR, TE Een, R, = nAANY,
L, & 343 A7) a9z, L,
& AR 44558 veharh

BEE Yohiz) skl &Y A
RS AHgstel AEo)e| B
g HE7le) selvieol

Ao gzaA genz nHeAA WU A&
of FEsAe BEIIS JF B A&AlE Ao
st AW A4 ANg T 4 2

nr =2

et HES7H BAH AE WS A& BEo) by
HE8 AFrlel AES ANWael FoRH ASE

- 412 -



2R a2 o Al FEHENY 34X AY
e e A Horstiez 2Ed wBE AR A
kel dzhe] W 2e{zt Pasioh

ADg F A 4o 944 df 298 AW A%
Haeol Wt A&FHAE TEY g Pol @
=

. Lo

/{ dar 1,

= Rt
1+{)>+i(w—wu))% @

© YV lEE 23A9e Jeth )44 DRA
Aggre WaA gn, ABAAY) 1WA K 2 iy,
S,z A&FA dAdtel A 8 ARAY
of TYHUA Yonz W&H wpeh o FAAE
o8¢ % Ao

22 Hof gtne|lE

Ageaye FEUESA HE¥HEe ¢4 Fadyge
()42 Hog & sleos A, AF ;& THA 2
EAO thatel wgsta Abgatdirt. (129 3 WA 4
£ 2 FHEAY B Aoz Wgsd AW A%
An+g thygstd ohgo 2o

o L, ; 3
Q= Im( Vipl ([’g) = 1‘,, Im(f»i qu,r;) +L11m(])l,1,”;;,) (4)
=

olRE 1Az At AREHH FE £ dn, HE
71 setdEl g AMEEEA ode AA gelth &4 FAA
el FHAE nHA dEd Y Aoy i}
7] st A(4)e HARY AL FHAE dYsid A
AstE A(5)eh Bt
@: “%:‘(p 2\arids—p jdriqx)
+LI (ﬁiqsids"pllﬂiqs)
olgA T8 F madds o] 4Q=Q—§ 7} zerost
He A A& Aol olRoyuE Fol Hu A4
FRol AbgE B Aggkel AT AMge @k
2 4 ook o EE MRAC] wiehe B Aoy
$+45d 4Q & AEFo2A AR AR TR
",
3™ T Zel HRACYPHMMRAC)E $EH BEYN
AEFE ALY fEd B dFME #EREAY €
Al FEREE rlE 2dE Atk &4 fadYge A
AbE 18l mest AL A(4)elMst Zel A A
Aot Bugebt 2FAFZo HYH HHEe AF7 A
A =3 o 7hsEleR AAle EAFEREE 7
217F vk wkebA MRAC JPY el A 8-g % J1E mde
A Agtesich NERde] dgsle &4 FEANYY 34
2 A3 ALHFAHAG olgstd ek A(3)9
& FHAE AA nHA HAFg AEse A%
%, U9z, AAANY A7l Aozt A FA
gk oelsle) FEL R Axg UFol: AYHLE Wl
A ¥evin ZHEEE ZAF AdEA (Y FHNE o
£t £A FAARY] FAHAE FEHE Ao B9 ©@
gt 71E 2de] He dAle ¢A FR Y ARA
gkl FHAE olgstd T3 A MY o)}
zeroBt Al FE " G giH AL A

&Y

Aggke) 2HA7 AAe AR AP ¥ ¥ 4
gk dAel 44 BA WY &4 TRV} 24
o) Aolg AR HAX A@e) FNE AAztel
+ysze

& il
LSy
A
© Asy
— Fiux
8 Power
o Estimator Estimation |
\ Q
- AQ
+
; [
e
Reactive
Vanes Power

(a)

A
Speed LL‘{L;. Current | Ve PWM
Controker

Controller Inverter

(%

.
R:} Resistance
Identiication
3
Flax 5 Filux ey

Controker Estimater

[0

(b}

2 (a) 23 B 2YF TAEE

{b) Wl Ao} A2d FHE

3. NZ22foid 3 nE

B oM Arstn e Ay elgdE 3
8t71 siste] tixg Agdeldg Wk AlEHelAd
o olg% HFrie seteleisl AL ®id g A
3 PIM UHEE AMRElE AeR #d

o

e

Rs 1.45 [Q}
Rr 0.925 [ Q]
Ls 0.1008 [H)
Lr 0.1002 [H]
Lm 0.0967 [H]
ARAR 250 [V]
AAET 1500 [rpm]
) 2 EA 14 {Nn]

E. 1 Ageleoldel AHgg A% wepdetst A3

WA WEVY SHSEES 1500{rpn}7hAl 27 AL
B2 fRAAUF 0.4[sec] THHO2 APl HH ¥
SEZF Ustele] Al2we] 29 DA
a2 B AEVY NHA el FHEE A
200{%] HES 29 ol o] HMeidE HAl Ade] xb
#zlgol i3 AFol v A3t w¥ RIHEIV A
Yol mat AFriA EAE WA ¢ AEr 3
A&EE7 pastd £5 "B s vehitn Age
o 4 ok

- 413 -



T L 11

n
Tinatuesd

272 AAAAY 200% WE, FIXA geRs

ne :
.938 } H
prdsal SRS S R SIS SRS S :
sare o :
Twen.of :
PR SO W—
(e " .
18,0 v A 1
T.0 g 2 11 - -

o
Vinatewal

%3 AHAAY 006 WF, FAN: A

=
Tirmtanet

294 Y 200% AF, B A de Ay

£ x

23, 5 AR 200%, A4 200% AE, FY

2932 ag2sl A chAvke AAXRAG) 3
A7) 200{x] AEFY Agolth a8t o] FeE AY F
A dueigol TR Atk ALHuF7 xole A
2 Aeggha AA Aggiel xelst 4lAe FAE A
o 0.4[sec] e} Aol At A FEHyof 2oz
AE ARGl LM Al FHEA slo] Aoy
&

3294 ' 2AAAY g 2000%] dsn AT $HE
&2 e Agolrh, of HYE RY 1WA A WE
£ B dvdA A4E A4 BErldg 4%& 74 Rl
of Aol Qs 42& vixA WL & £ Uk

395 = AAARSE BErle) Role HAX A
wet ohujal AErlel A AYE 200(%lz HEHY
I FPYmFel Rt Afolnt o] 2¥sY ™3
€ vaNEy AFrlel AL HE Y 3
g A 3%y ¥Erh =P AARAY AF P
2% ALPAE @} & Ak

Agdoldg Fael A dng @Ry gay
HAR Agge FHNAR, 2 FPAM AFrie A
A Aztg PazsA gooz W7l WA AY
el dgel dANE APz FAY Ao AjxHo)
s

4. 2 &

B AFedME Hdx Agg WFd e 2U%
FEREVY CAER AoiP{ =gtk MR A
2ol WE A% A7 HEANE BazEdA o)
B FEEE TP L TAol AMYH FAY
a4 Q4% 2 & AR AE Aol AR A
o] gasia goeng Az Y dsMe BAF
Z A :

2R Agghel o2 gt & FANYE oF
3o oA FH/NTFE FAHNAL, AHPEFAAN
gou Aopdel A Aagkg Has Fysch

ko]

[1] R. Xrishnan and F. C. Doran, “Study of parameter
sensitivity in high perforsance inverter-fed induction
motor drive systems,” IEEE Trans. Industry Applications
vol. 1A-23, pp.625--635, July/Aug.1987

[2] K. Ohnishi, Y. Ueda, and K. Miyachi, “Model reference
adapbive systes against rotor resistance variation in
induction motor drives”, IEFE Trans. Ind. Electron.
vol. IE-33, pp. 217--223, Aug. 1986

(3] T. Towan, R. Kerkman, and D. Leggate, “A simple on-line
adaption for indirect field orientation of an induction
machine, © 1EEE Trans. Industry Applications, vol K37,
pp. T20--727, July/Aug. 1991,

[4) Slobodan N. Vudosavic et, al, “On-Line Tuning of the
Rotor Time Constant for Vector-Controlled Induction
Motor In Position Controf Applications”, [EEE Trans.
Industrial Electronics Voi, 40, NO.1, pp. 130--138,
Feb. 1993

- 414 -



