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Speed identification in direct torque control system of
induction motor based on neuron

GAO Jin-sheng, GAO Hong-yang, YU Shou-yi

(School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to avoid solving the problems of obtaining feedback gain matrix in traditional model reference
adaptive system (MRAS), the asynchronous motor mathematical model was established in stator a—f coordinate system
based on direct torque control (DTC) theory, discrete space vector modulation (DSVM)-DTC system and stator current
equation were gained according to this model and then the equation was transformed into neural element with five input
nodes, and an output node as stator current adaptive identification modules. According to speed identification formula,
the speed of motor was real-time estimated and transferred back to adjustable model whose parameters were modified
and made close to the real value. Finally, the simulation was made in the Matlab/Sinulink using parameters of 37 kW
asynchronous motors. The results show that the identified speed can accurately track the actual speed and perform good
dynamic response. When system parameters change, the system has good robustness and is easy for application.
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Fig.2 Structure of speed identification system
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Table 1 Switch of modified DSVM-DTC
Cr
¢,
+2 +1 0 -1 -2
+1 555 5727 777 RYH4 333
" -1 666 627 777 277 222
+1 555 577 777 327 333
" -1 666 627 777 127 111
+1 555 777 327 33Z 333
-1 666 777 277 227 222
+1 555 327 33Z 333 333
" -1 666 277 237 223 222
+1 555 327 237 332 333
" -1 666 277 227 222 222




5 1371

4 0.8}
= 0.6F
Matlab/Simulink =
_ 2 04r
P=37 kW E
R=0.092 Q R=0.015Q N=787 0.2k
r/min L~=0.028 H L=0.028 H
L,=0.027 H P=3 0 0.0010.002 0.003 0.004 0.005 0.006
J,=0.8 kg'm? T.=650 N'm 1 Wb Ay
1 N'm 0.02 Wb
T n
T
n T
7=0.1 ms _
0 0‘(')01 0.002 0.003 0.004 0.005
; r ST 1
7 (a) n
(b) n
5 =700 r/mi
700 r/min " @ IR T 7
( ) 5 . » .
ig.5 Characteristic curves of system response time and
accuracy about learning rate # under «,=700 r/min
n=0.002
6 7 n 700 r/min 200 N-m 400
250 r/min r/min 600 r/min 8

1.67%  1.92%
1.36% 2.23%
024s 0.11s 8

800 800
() (b) e
_ 600 6001
£ 400 = 2
z E 400} 2ot
= E =
S 200} 3
200F
0 -1
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0 -1 0 1
tls t's ¥,/Wb
(@) (b) (©
6 700 r/min

Fig.6 Curves of stator flux and identified speed under given speed of 700 r/min
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