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Compensated approximate model-control with nonlinear actuator

YUAN Xiao-fang, SUN Wei, WANG Yao-nan, WANG Bing
(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: Considering the actuator nonlinearity, a compensated approximate model-control(CAMC) strategy for the
nonlinear plant is presented. This strategy includes the approximate model-controller and the compensator. The approxi-
mate model-controller is designed based on the approximate model which is obtained by linearizing the plant input-output
relation and implemented by using support-vector-machine(SVM) modeling. In the compensator structure, a feedback filter
is employed for ensuring the system stability and robustness; and an online estimated inverse model is used to compen-
sate the actuator nonlinearity. The stability proof of CAMC is derived analytically. Simulations also show the effective
application of CAMC to the excitation control in a power system
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1 5| (Introduction)
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Fig. 1 Structure of CMAC

3 AMCi# i (AMC design)
3.1 AMCH#HilH(AMC control law)
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4 JELR P PAT 2% M2 (Compensation of ac-
tuator nonlinearity)
4.1 HEZ AT 28R (Actuator nonlinearity)
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7 4 EWF(Simulations)
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CAMCHI M L 4 K. 7EiX 3R il 4% ', CAMCX
T AR Ze e AT 280 05 2L, 1 HC Ay 9 A 4 1 45 )7 2
HRAFAEPAT 2R I AL 1

SR 1 7% G R AR AR BB B L K
WLALEREAIBAT, P, = 1.00h5 £ 18), Q; = 0.18(F%
ZAH). 16t = 2s W], 257 22 il v Hs (1) 5% 2R
BT, ARt = 108, F45 T 275 il i s 1RI5 % B 2R
IR B2 R TSR AR A N ih gk, 5
NNC,AMCHH EL, CAMC R 1 5 52 /)N, iz 5 5 /).

(k= 1),y(k —2),u(k)). (33)

485 T T T T T T T T T
48
47
T 46
&
B ys
44
43 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
tls
(a) T
T T T T T T T T T
08s5F === NNC A
) —AMC
g 086r 4 — CAMC
~ N
M 08551 &’ .
= I
% 0.85 h
' a5 w .
0.84 Y 1
0‘835 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
t/s
(OREIEES
318 T T T T T T T T T
————— NNC
317 . AMC
=~ 316} i ——CAMC -
1]
B 35p /\ 1
s ilv/\ .
% 314 i i
K313k -
&
312p 0 -
311 1 ! 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
t/'s
(c) R
T T T T T T T T T
=
o
=}
fuid
'
1 1 1 1 1 1 1 1 1
L3054 6 3 10 12 14 16 18 20
t/s
(d) iR

B2 L HIEBI I 1 i pV pH £

Fig.2 System responses to a step disturbance
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Fig.3 System responses to short circuit test
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8 451 (Conclusion)
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