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Abstract: Active disturbance-rejection controller (ADRC) has been successfully used in induction motor (IM) control
system. But ADRC parameters are difficult to be tuned. To research ADRC parameters tuning, the time scale of IM
is deduced by theoretic analysis. Combining the relations between scale time and ADRC parameters, we proposed a new
ADRC parameter-tuning method for IM control system, which is based on the oriented vector control of stator flux. Finally,
a digital simulation study is carried out and simulation results show the proposed method makes ADRC parameter tuning

easier and more effective in IM control system, especially for series motors parameters tuning.
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Fig. 1 Step response curve of No.1 motor

55 T T T T T

T"\ SO—V’_W

wna

)

8

g

3 45F i
4 1 1 1 1 1
01.5 2 2.5 3 3.5 4 4.5

t/s

B2 IABEHLIESI A oA

Fig. 2 Curve with random disturbance and torque change



208 oW s N M

25 4%

524 H10KWIII02-52—43% N FL HLEY.  Hy L %
EZH 380V, 19.9 A, 1450 r/min, 65.86 Nm, 50 Hz,
HHL e B 1 U BH, e BT L B A il
$40.448 ), 0.411 €, 0.101 H, 0.101 H, 0.098 H, 1} %}
Hoh2.

WL B 3% - ff 38 RS 50 rad/sibe, TR B ARM, =
154106, M, = 2467620. W HLHLII I ] R Kyp, =
1/390. 2m = po/p1 = 0.93, WK s p, Flp, )5 FR
PL & A i 2 Fo e a0 (12), 7] DLE #1521
2] L LADRCEE il 3 Z 40 h

TD : r =50 x m? = 43,

ESO : 8; =900 x m = 837,
B> = 90000 x m? = 77840,
B5 = 900000 x m?* = 723921,

NLC : ky = 1900 x m = 1767, ks = 3/m = 3.2.

Fi TS ADRCS AR A il 4%, 15 2180E 5
FOR ARG Wi 1. it 2 W B3 PTR, AR G0  E fE R
TR A IR B R 45 R e, BATEU N2 s EfE.
K424 R Gext FAE T IR s g, A4 H] &
HUL, B ) DL, RIS HE AR D, N T2%,
I HXE - REAL IS B AT B gl

50

40+ _

30 .

o/ (rad-s™)

20 .

10 .

0 1 1 1
0 0.5 1 1.5 2

t/s
K3 2826 tpLB R Y i 2

Fig. 3 Step response curve of No.2 motor

55
=~ 50 —
2]
)
[+]
£
St
S 45
40 1 1 1 1 1
15 2 25 3 35 4 45

t/s
4 IMABEHLI BRI oA

Fig.4 Curve with random disturbance and torque change

3G N1 TRWHITO41-4 N B L0, e )45
EZHN380V, 2.6 A, 1440 r/min, 11.3 Nm, 50 Hz,
BLE S BB, 2 B s, LR 4.25Q,
3.24Q, 0.666 H, 0.671 H, 0.651 H, F X% 2.

W HL % 1 ff 38 FE 50 rad/si, tF S ASM, =
69770, M,, = 1097251. W FLHL I TE] REE p, =
1/270. L = po/p1 = 0.64, A F py Fllpo 1) 26 &
DL H Pih 2 808 e IR W (12), m) DL 15 211X
2 L LADRCESHl 3 50 h

TD : r = 50 x n? = 20,

ESO : 3; = 900 x n = 576,
B2 = 90000 x n? = 36864,
B5 = 900000 x n® = 235930,

NLC : k; = 1900 x n = 1216, ko = 3/n = 4.7.

Ko v 5 I ADRC S HARA 2 i 4%, 13 B HUE H
TR 2R G e i 1 i 2 PSPk, T L AR Gk
HE PR3 TG B U 1) R R 4 08 B, BT R (B
SYERE. B6 RGN FAL T AN s 56, Il 4
PEIR LS L, REM SRR, 2044.5%,
I FLXT BN LIS AT B (3.

50

40 1

30 1

/ (rad-s™)

20 7

10 b

0 1 1 1
0 0.5 1 1.5 2

t/'s
5 S35 LI BRI R i 2k

Fig. 5 Step response curve of No.3 motor

55 T T T T T

50'—\/—““‘"""‘-“%

ast 1

o/ (rad-s™)

40 1 1 1 1 Il
1.5 2 25 3 35 4 45

t/s
Kl 6 InABENILI A 5

Fig. 6 Curve with random disturbance and torque change



F2H

HRSL AR A LTI 1) ROBER N ML B b il & (1 2 M0 209

AT WIS P A AL v, X 26 H bl
3G AL, #5HE TS LK ADRCSHUIE € 5k
5RO T AT R HEL TR I8 Ay B4 AR,
RGEHIA DN, 2 sMIMAHUE Fe A58, W] i,
BT AL G2 6 ADRCS HUHE S (1 7 iR 1 R e AT
I, JF LA AR I AR ) e 3 oK A SO i die
Jii.

5 1 T T T T T

505 b
Kf\l
2

1 1.5 2 25 3
tls
1= A3CT7 ik 2— 164051
(SR RS SIREE (32 Wi RrA b=
Fig. 7 Compare with the traditional method and No.2

50

49.5

w/(rad-s™)

49

48.5

48

5 1 T T T T T

5051 b

50

a95t |f

o/ (rad-s™)

49+

485+

1
0 0.5 1 1.5 2 2.5 3
t/s

1= A3CT7 ik 2— 64071k
K8 3G AL STkt
Fig. 8 Compare with the traditional method and No.3

AJ UL, AR Y H LIS (] RUBE 22 AATADRCZ £k
B IS 1) RORE 1R O 28 B 5 HA 1) ADRCRE % 478 il 3 Pt
TG HE U B B 5 e, JF HARAS DR AR /N, K
i SRR H e Tk, MR 2 G L &, L2
JE U — & FHAHLIMADRCZ 4, wt vl DL H2 5 H HoAth
AL IADRCS £, K OKH i T #5025 1 S 508 e
5 %58 (Conclusion)

TR AL E B A 2 HOE O ), AL
HES TR ML I ) RUBE, FEACH B Praids il ds
A N TR RS B OQ 2R, $ Y F L B e il

48

PRSHUEE Tk, )7 RS SRR I BT A e vk
AP 2%, U N 2 AN A e S K RIR R
FOm] FEE.

£ 2% Ek (References):

(1] oOF)aE, Bh Ui, EABYBISLIRA A ST SR 77 0. 2 2L
5N, 2004, 21(5): 654 - 659.

(WU Liqgiang, HAN Jingqing. ADRC design scheme for linear in-
verted pendulum[J]. Control Theory & Applications, 2004, 21(5):
654 - 659.)

[2] WU, — A E N B IR A I BRI, 20 S v,
1995, 10(1): 85 — 88.

(HAN Jingging. The ESO of a kind of uncertain objects[J]. Control
and Decision, 1995, 10(1): 85— 88.)

[31 HAEAK, SHE, WRUHAR, %5 EHUIRE KR L BLEE o
ST, FE IR 5 R H, 2005, 33(6): 423 - 428.

(LEI Chunlin, WU Jie, CHEN Yuanrui, et al. Application of ADRC
for PMLMIJ]. Control Theory & Applications, 2005, 33(6): 423 —
428.)

[4] FENG Guang, LIU Yanfei, HUANG Lipei. A new robust controller
to improve the dynamic performance of induction motors[J]. IEEE
Transactions on Power Electronics, 2004, 19(6): 1614 — 1627.

(5] xin, ASuk. v Al HLE B sl L HSHCE e ). #HE
YL, 2003, 18(5): 540 — 544.

(LIU Ming, SHAO Cheng. ADRC parameters tuning for induction
motor[J]. Control and Decision, 2003, 18(5): 540 — 544.)

[6] 65O, F ¥4 RGN R 5 AR HEPIDFS I B CY/ T s
Hl e Sk, bRt TP ERREROR AL, 1994: 314 - 321.
(HAN Jingging, WANG Xuejun. System time scale and nonlinear
PID controller[C]//Proceedings of China Control Conference. Bei-
jing: Publish house of China Science, 1994: 314 —321.)

(71 SR3CH. BHR RS AP (D]. Jbut: thERE b R SR
SFWFFTAT, 1999.

(ZHANG Wenge. Time scale and ADRC[D]. Beijing: Chinese
Academy of Science dissertation, 1999.)

(8] ABSLAH, BEwefh, Tk 5, &, 18 TP 4 75 KR AL o A I
0. #4430, 2006, 36(10): 3 - 6.

(SHAO Liwei, LIAO Xiaozhong, ZHANG Yuhe, et al. Application of
ADRC for induction motor[J]. Electric Drive, 2006, 36(10): 3 —6.)

(91 Mt 5k, A0, RAIR, 5. A2 = AH 7 0 B LA A 2 A7 BT
FUT]. KIEHF R, 2005, 26(2): 60 — 64.

(JIE Hongji, REN Guang, ZHU Limin, et al. Modeling and Simula-
tion research for AC induction motor[J]. Transactions of Dalian Mar-
itime Affairs College, 2005, 26(2): 60 — 64.)

[10] 223, Akodl. JEFMATLABSIMULINK (¥ 57 5 Fi Zh L el 4% 5 15
BT HAAES) A3k, 1999, 21(3): 35 - 38.
(LI Ying, SHAO Zongkai. Modeling and Simulation for induction
motor based on MATLABSIMULINKIJ]. Electric Drive and Au-
tomation, 1999, 21(3): 35 - 38.)

e A
FRSLAE (1979—), 93, L, B r ALt LK%, H ATRTFAR T
) oA I LRSS B PTPLEEHIZE, B-mail: shaolw @bit.edu.cn;
Besh  (1962—), L, HFE LA, HETHFFLs i )
T HOR AL S FEALESHI%E, E-mail: liaoxiaozhong @bit.edu.cn;
TKFW (1940—), U3, B, WL 20, H Aoy i jbl
0. fA IR R 4%, E-mail: zhangyuhe @bit.edu.cn



