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The Indirect Stator-Quantities Control System Based on
the Full Order Flux Observer

Li Wenfeng, Huang Qin,Li Xiangfei
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The principle of stator-flux-oriented indirect stator-quantities control of asynchronous motor is analyzed,
and the space voltage vector is calculated according to the phase increment and range increment of stator flux. A full order
flux observer of induction motor is constructed with stator flux and rotor flux as state variables. The control method is
simulated with Matlab, the result shows that the indirect stator-quantities control system based on the full order flux state
observer has strong robustness, and also has good dynamic and steady response performance.
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Fig. 1 Incremental track of the stator flux vector

FER T PISE nR G R U] QU RV N e i 8 )
{37 96014 0k A, () O T O R Hk, (k) R
AN, g, PR (1) B RERR

Ay, (k) =[k, (k)+jax, (k)]-w,(k-1)- (2)

FE T BEHE RO R (L3 Tk (k) 5 T R 20 2 M1
w ()R T BT S P Ly, ()| 9 D 2228 LL 3R

AR E; T REBER AL B AX, (k) B SIS LA
BAX, (kRSO R A Y ()BT, TiE)
SOMIIEAY | (k) IR E H o (k) TP
ZEWAR oo ko) 3 HL BT 245 3, Fa S0 1 &
AX,, (k) o (k) @ (k) ZAHE— RN EA T
BUr BRI A

Hy Tk o R SR 5 /I, AT I LA A 7E B ik e
JEIBAZE SRR 220, s 0 P 2R A 5 T A ok o L A
L ENA R ol (N N AT R N S S v W)

u (k)= Ri, (k)+Ay, (k)/T,, (3)

2 =hrEgsENn s

TR R R A AR B LIRS B, AT e i
gty s . LSRR A Bk o TR 4 B
LI 25 BE A% 52 B 7 A ) AR OLI , L HEX e
VIS E B BA ISR EEIE . SORDE P LUE |
ey migE IR R, TR OV RAR, T
oM FEPIR o, BERILARPRAR S, R
DN NN )

A, A4 .
dfw. ={ . ”} Yo |t Bu, = Ax + Bu,,
dr v, AZI Azz v, (4)

i,=CXo
K 4, =RL 0T, HH, R VETHH, [ A¥T

10
B, 5 = L —.I= H
LL-L 01

A,=RL oI, HH L HHIE;
Ay=RL oI, FH R N HH;
A,=RLoIoJ, Hh, [ WETHIE, ol

§ﬁ$J=ﬁ11;

1000 u
0100 u,,
= vug=| L Hd vy u N E
0010 A 0 ':F'usa usBﬂ\ A
0001 0

TFHIER o, B4

L 0-L O
C=c o
{0 L 0 —Lm:|

H (4) AT RIS — >R agsae o 45, /i
i)?zA)?+BuS+H(i:, -i,).
& (5)
i =CX, >

Hope “07 FORMIHE, | FRRRZERIGHE A



44 o Tk K% %Ol

2012 4F

BHEHEAG TR 2Ee = x - X,
FEME TR

IR G Bl AR 22

d
£=M+mﬂ% (6)

B FiZ R Ge s e Wiy, el Lo 4
MR B, DAEAS 4+ HC) A W AR S
FETTIRZE o BIMECH BE R TR [ 4+ H C] IR R
W, TS BB A A g, T LA S
ARSI A BB S, IR ZE o LA PR AR J3E TR ]
FadE o WER[A+HCPRFER, WITCIRWIAR1R 22 F o]
{8, 2% AT E, WAtRUL, NEWHERNY)
URE AR, WL fe AR 2t TR IR (i . ASBTF
FEH R TIBHIE AR & H 3 i —Fh S AR e, Horh
AZATLRNE, A g BB sH R, X
REAS T AR R BTk, HIB N F

o0 —h 0
H: o (7)
0 h 0 —h

3 {AESH

T B UEAS SO R4 i 5 S I AT, AL
F Matlab/Simulink ¥ — 5 J15 4 29 kw 19574 RUALBE
e P e, BRRSHcamT.: €1
B R=0.1165 Q, ¥ THEH R=0.149 58 Q, JHLK
L,=0.002 17 H, HIXL =0.655 40 H, B p =2, i
TEMNHE =08 Hzo

P o SR JH A 4 5E 1~ B2 ) A9 3 20 H ML G 47 B2
R, MINE TR BB RIBEREAE | E
TRESERIWIE . I 2 Rl LUR Y, 7 REHE R
WRPE, &R NIEZM, 0.6 s FITIR T
SRS, Hedl ETE, E TR TE1.8 s IR
IS AL, HREE A R IR T, LR
B, FAEbkshEN . K b HRTLUE I, 2R
TR, Pl EA ERcA Bk G, REAA
BT sh A Rk AR

200

150

100

50
i AR

mwi

! W 1

bl

0

VA

=50
-100
-150
=200

=250

0 03 1.0 13 20
i/s

a) E TR EIE

180
160}
140}
120}
100}
80}
60}
0t
20}

5%/ (rad + s7)

02 04 06 08 10 12 14 16 18 20
t/s

b) FE TR ML

._.
N
=3

— —
[N el < [\
< < < <

FEFE/N + m)
3

20

06 08 10 12 14 16 18 2.0
t/s

o ) FRUTE TR R 7 T 2%

0 02 04

Y/Axis

X/Axis
d) E T
B2 BEEEFEESNRZHEER
Fig. 2 The simulation results of indirect
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