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Comparison of MRAC Schemes of Sensorless Induction Motor
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Abstract -
require the additional space,
reduce the reliability, and increase the cost

Speed and position sensors

mounting

Various control algorithms have
been proposed for the elimination of speed
senor. This paper several
schemes of MRAC for field-oriented control
of induction motor without speed and flux
sensors. These schemes are based on
observing the fluxes, the counter EMF, and
the instantaneous reactive power of motor.
A review of these schemes of MRAC is
presented. Then
each estimation compared
through simulation and experiment.

of motor.

compares

sensorless drives using

method are

1.M 8

I, FEAE7 9 7S AN &%
2 AN AME WA ste dnelFe] gol AANSHD
Aot (1-2) & AFIME o8 7x Ml &
EA HA F RdVIE A&A I (MRAC) 71
S o] &% WA E #ated AE HTE FY T

FEAE7IY MRACE ol&sle AAda &%
Aol ‘Ml"i*i NERds 23 nde] 9 )
FHE BHEe JAAAEOR e Wy, 97
Agor st =’M 2 EAFARYOR &
2ol Ut B AFAME oF WAL HESND
Zr o)A AlEdold 9 A& f3sla d%
< vzt

2. MRACoO| 2/8t dAM2|A ST o]

MRAC el 4zl
o 8¢ Hln

2 ZeAele F 347
gtoga FAANLTE A= whao]

yakwon@hyowon.cc.pusan.ac.kr

ok FAEALGEYE XEEA Sv FVIe A
271 721%#2d (reference model), 2 Hz4£E7}

2@He F¥71e 224 (adjustable model)
273" 5 dg. F 2l o8 73} A9
Aolg ALuAUF FHEANZM ARG
2 AE 9t FHAEEE T Utk ol
A F oRdel 9E HARE, GUidAY ¢ ¢
ANFEEHZH R gy Wald sl 7|Edc.

0_\4400‘0—!

{

2.1 §l"1x}x}ﬁ§ ol&st= MRAC
ad 13 HAAAEE ol &3e MRACAH &

e "é‘—ﬂE‘r?. vhebditt,
Vs Ao
—1 Reference ';“_—l
s Model d )
7 *1. g
s
v
s | Adjustable |~
Model he
Adaptation
Mechanism
29 1 HAARS 8 MRACS] $E77
Arrde ndA AFPIHE olgstn =%
2o 2Rz A 2g o] &), o F 3
qe gdgd g
dA
v, = R, + -—a-,t-s- (1)
. dA,
0= R,i, + 7 + jw,A, (2)

ozl 7t mdel AAAAEE Pn 1 2
& ol &slo] HAAELEEE F @ol/] Ho ER
A3 2wl o HHAAAEL O A% 2
ol Fgt},

- 149-



(v;,— R i)dt+

L?,,“L,L‘- .
[CETNS

»

>

]
S
E R

t —
1= fo(jw,T,—l)A,dt+ L,i, (4)

T,

agn PARASEE otelst ol FH A

2. 2 |7188 g olaste MRAC
a3 28 971AHE-g ol &3l MRACH <%

AEAe AR BHAE HA A
|

+ e, (6)

+ (7

- it 4,
%, i,= i, + (L,/L,)i,
o=1-~(L%/L,L,)
T,=L,/R,
R O #z ¥e &z yae v
Epdlch

Reference

Model
A

Actual Motor Vq

al A=

Ia _J Stator Equations

Rotor Equations

Adjustable /.‘ &

Adaptation
Mechanism

ad 2. d71AZo] oj3 MRACY %553

A0)% (DEFE F71332 72t 2ddy vy
3 o] "4

di,
e,= V,— (Rszs + GLS—*E:' ) (8)
~ L di,
ém = T, dt

L, ) ) i
=T (w,®z,,,— 71. im + 7{ ts) (9)

r

ay 29 o) é‘,(s)z} (DE 27z NERds) =
Ande] Ao AR}

agin WXH-‘:L o o] F3 Y},
@ = (k+ T (@ ®en) (10)

1.0 822 2,18 WA X e A
|

A0 aE WiAsle Wae] "ot
HE 0|8s= MRAC
AWHE o] 88FE MRACYE 119 2% 2

R Rde E9E *l(8)<>ﬂf\l L}EM”
5 1% > Spek

=i, Qe, (11)

()3 (9eIN 4718 ulalel 4(11)E o
otod Walsm e 2ol Bk,

m—z@( )(Z{;) (12)

= (@), + 7o i ®i)13)

a7 HHASEE okdg ol 34 @t
K,
@, ( +p)(am®am (14)
v, V,
- ." = Space
Vector v v
®* + i Ve [Rotation| Vg ector “T
—14) T Pi PWM
3 I
. Vector
Yo Rotation
. ip,
o MRAC
using new scheme

a9 3. AA Alzg] FAEE
3. AlEgojd

oy 3& l Ao A 714 MRACH 2% AAMg
2 & F2lo] M Ala® FAL Jeldich



A% Ay A HlaE ddlad Al Byl
FYsAder. AEdold U dFo) g fEA
Fe 3%, 43, 3hp AF7loltt. a9 4% =y
29 4z AL, 471d9 9 EARad
Ho g st 5o A E#H oA Aoy

a¥ 55 n3AAYe] eAE 20%2 MAsE
B9 HxgdozA Rd 8% #ATARY
2% 3% MRACHA %53 HEoy 4% B
A3 Ut}

X ‘ ‘ X
. . ‘ :
P R [, S R
: . .
W - - .-
? . , \/
8 . :
gw»-s~vv~r—»v-»«r------T --------------
m[— ————— [ e R L L LT T
)y 1 T snaed Nbe) |
' . :
P T S B
:
. : N
o 2 4 u
T jsac]
e A0 o]
B AAAEQA ¢
R

SPEED [om)
.
,
.
.
,
,
T
‘
.
,
.
.
|
|
.
ﬁ
<
.
.
‘
.
|
|
.
.
‘
|
i

T g ——
' ' . '
‘ ‘ . '
Fic) i bR AR FoeeemEeeeses
' b s
’V , , .
004 -« PR
3 I . \/ ‘ !
8 , .
L e R e Mo e
o ' !
w ) . e emgosed
L ; ' [ohd i
wof - LR rome— re----- R -
' Eshmand Siowd
) . .
L b P e beeees -
. .
. ' '
o PR "
6 2 4 © 5 10
TRE]sec]

Yy = T
' \
\ . !
‘
—————————————————— R ARRREEEE
\ \
! ‘ h
0 '.
H“(' ¥ 1 v 1
? \ ' '
g \ ' )
DT B 1 L e -]
2 ) ) ;
w ¥ ) I <
’!;3 N X Feal Symag
LT O 73 Bl [l R T
' ' —— Eshens Sgertes
; ) )
o e e oo
t v ' - ]
. ‘
' 1
4 3 8
TIME(sec)
q) dylxaiol AL
(d) ”l/]d—l\_]. ST
3 = T T
. .
L —
. '
- fhaa
A e . .
’E 1 il I
§ 1 h .
I R L T T T SR S -
2 ! . j
5 . .
........ et 5
g | | R
723 N B e ey |
R 1 st S
) '
I A S
i i Tt
)
o .
a 4 1
I™E(sec]

(b) EAFTAHY B

ad 5. nZAANEY A 20%94 £x2%
(200rpm)

300 ~—— v —
: i .
! s )
i : :
e R AL EEREEEEE
! ) !
' ) \
A A had bt atatistdt adindloitsdabioh "
I w Adadiad jaut
¥ it i o
- ! ¢ \
E ! )
FR L ¢ R L PP B L e -.1
=] +
&
I \
g ' '
L R [ Am e Frome--- ~
. 1
) i !
L L -
i )’ 1 '
. l
h ‘
] 3 ¢

2 AR of) b Adea SEAe
4% MRACE ol88he MaEe] Baled 43 vl
2E F#gaad. 2 AFNE Rl F4XE
gaAAEoR e AT, G/1AYo s 3
$ 9 eNTrddes s Age Bokel A
dold % 4EE FAAATE. AN AND )
s gol £AREANLE e A9t nAAA
F WFA 4% %S vEiln A

(1} K.Rajashekara, A.Kawamura and
K.Matsuse, Sensorless Control of AC
Motor Drives, IEEE Press, 1996.

{2) Colin Schauder, “Adaptive
Tdentification for Vector
Induction Motors without
Transducers’, JEEE.
pp.1054-1061. 1992

Speed
Control of
Rotational
IA-28, no. 5,

=151 -



