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[4-6] ’
' 1
X(t) = AX(t) + Bu(t) + D,(t) + Ef (t), 0
, y(t) = Cx(t) + D,o(t),
: {x‘(t) = AKO+BUOTLOO-JO) )
y(®) =Cx(),
, , XeR" , o(t)eR’
; D,D,,E ; XeR", y(t)e
: : R ;L
; ; e(t) =
: Xt = X(1); rt) =yt -y@.
[, &(t) = (A— LC)e(t) + (D, — LD, ) o(t) + EF (1), G
: : : r(t) = Ce(t) + D,(t).
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1 3, X (5 : X (5
&(q.r) ( (-9,0) r , A, 3 . X;=
(q>r>0)), o’, 7>0 AX, (A-LC)X, + X,(A-LC)" <0.
p>0, L, [10]
(3) (A-LC)X, + X,(A-LC)" +(D, - LD,)-
), A(A-LC)c (Dl—LDz)T/7+%{EJ[C D,]<0.
: X, Vo (7, X,)
P diag(P)< o?, P P =1lim P(t) = ©) X, (5) ,
lim E{e(t)e’ (1)} . Y=X,L, (,X,,Y) LMIS(5)~(6)
: o(t) f(t) r(t) G, (s)=
r() IH)|, <7 - C[sl - (A-LO)'E, 1
f(t) X(A-LC)'+(A-LC)X +C"C+EE"/°<0.(9)
re) IHG)|. > 8. X , B, (X.Y,5)
H /H, : ) , (X,Y) LMIS(5)~(6)
1% G(s)=C(sl -A)'B+ (X.Y,) LMIS(5)~(7)
D, B, : B (B>0)
(1) o,.(G,(jo)>A. X (A-LC)"+(A-LC)X+C"C+EE"/*=0,(10)
(2) X, B, B>p5, )
X(A+BR'D'C)+(A+BR'D'C)" X + (X,Y,a) LMIS(5)~(7)
XBR'B"X +C"(1+DR'D")C>0. (4) max(a): (X.Y,a), (X,.Y,.a,)
, R=81-D'D. B, =+, . , :
5 B B <B<p,. LMIS
(5)~(7) ﬂ1 <p< ﬂz H.
1 (1 L H,
3) ~ [11]
v B<B<p, X(X>0) (A—LC)X + X(A—LC)" + LDWD!L" +
Y, a:ﬂz LMIS D1WD1T <0. (11)
Y =XL. Schur (8)
_Trx ) X(A+ qI)—YC} <0, (5) [12].
:(A+ gl)y X-C'Y -rX ] 1 1 LMIS(5)~(8)
XA+A"X -C'Y"-YC XD, -YD, C" , o* > diag(X,) &
D'X - D,Y -yl D, [<0,(6) B <B<p H
i C D, —}/I_ H. ‘
XA+ A'X -C'YT-YC+C'C XE <0, (%) 2 3),
i E'X ~al | X (X >0) Y o(a.r) H,
ATX+XA-YC-C'Y" YD, XD, 7 o’ o’ =diag(X,) B <p<
DY W' 0 [<0. (8 B, H. , (X,Y)  LMIS(5)~(8)
I D X 0o -w X <X, (X.Y)
L L=X"Y ~
AA-LC)c @(q,r). [9] , , X, diag(X,)=0?, X,>X,
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Matlab
LMIS(5)~(8)

(1) ,
feasp X,Y,7,0)

>

(2)  LMIS(5)~(8) ., Matlab

mincx (X,Y,7) , LMIS(5)~(6)
, miny Vo-
3) 7> 75 , Matlab
mincx (X,Y,5) , LMIS(5)~(7)
> IB ﬂl < ﬂ < ﬂz N
4) B <p<p, , Matlab
mincx (X,Y) , LMIS(5)~(8) R
min(trX) , X,
o’ =diag(X,)
B<p<p H.
H, .
(5) o’ > diag(X,),
7B (X,Y)
LMIS(5)~(8) X, >X, LMIS
; 7P,
3
300 MV
3 —
3 - pm
P, 0,. 1
2 2
[71.
G, = —(O.1+L),GZ _ 0.0033 G, = -0.3 ,
30s (30s+1)s 5s+1
1.8 0.5 -1
4 = aGs = 5\ Ig = .
30s+1 5s+1 5s+1
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00
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0.5t>20s,
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0
0 |o(t).
1

u=[n,
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{O.S,t =35s,
f(t)=

0,
D(5,3)
, Vun =1.2780,  y=15,
B£=0.282. :
-17.8256 212.0611 69.9173

L=|-17.6689 129.4994 43.1840 |.
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u=0.1sin(t), 50s.
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Simulation: Fault Diagnosis Observer Design for

Boiler Combustion Control System

WU Di, FENG Zhi-min*, ZHANG Gang, ZHOU Xin
( Maritime College, Ningbo University, Ningbo 315211, China )

Abstract: At present, the observer design does not meet the requirements of multi-performance constraints for
real-time complex engineering system. This paper first analyzes the compatibility of multiple indices based on
linear matrix inequality method, and calculates the range of performance index using the extreme value theory.
Then, a fault diagnosis observer design is presented in detail. Finally, a system simulation is conducted for

detecting both actuator constant bias fault and pulse fault in boiler combustion control system. The results show
that, compared with the ordinary observer with pole assignment constraint, the proposed fault diagnosis observer
has strong robustness to interference and higher sensitivity to the fault.

Key words: fault diagnosis; observer; linear matrix inequality; boiler combustion control system



