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Fig. 1. Block diagram of boiler system.
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9
dp

—= =-0.0018u, p% +0.9u; - 0.15u4
dt ;
2
dh _ (0.073u, - 0.016)p® —0.1P, (2.1)
t
dpyg _ (141u3 —(l.luz -—0.19)]})
dr 85

o7) e 4

p =drum pressure(kg /em?), P, = power output(MW),
and p = fluid de;1sity(kg/m3).

Zrzke) il dgialA

duy
dt

<0.007/sec

du,
—2/sec £ —= <0.02/sec (2.2)

dt

1
bk <0.05/sec
dt

o 7)o A

u, = fluid flow valve position, u, = steam control valve

position, and u; = feedwater flow valve position.
olm, 7 Wr ol ANAHE [0,1]41019) g AA
o

X, = 0.05(0.130731: £ +100a,, +‘g—"-67.975)

(1-0.001538p £ )(0.8p — 25.6)
a ES
“ ps(1.0394-0.0012304 p)
g, =(0.854u; —0.147) p +45.59u; —2.514u3 - 2.096

2.3)

of 7] eff A
X, =drum water level in meters, q, = evaporation

rate(kg /s), and a,, = steam quality.

WY AAEe Q85 AHYRAe ted 2o
dx
s BT
y AX + Bu (2.4)
y=Cx+ Du

A7 oA T=x—-x? T=v—2v?. and W =u—u
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Fig. 2. Flow diagram of controller.
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Layerlel] o3d}e] :

n

fl(xl)=20rl ‘)ﬁ',)/”’

=0
if lr, ~y,|' 21 then fi(x)), =1, else f,(x,), :]rl —y,l

fz(/"z):iqrz “."2,,) n,
1=0

if |r2 —yzll >r, then f,(x,), =1, else f,(x,)= |r2 - yzl

fi(x) = i(l’.% ‘)’3|,) n,
=0

if |ry - ¥3|, 213 then fi(x3), =1, else fi(x3), =|r - y3

n o EFAELY £ (2.5)
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Layer29ld& zZt MR#se] E48 dotrr] 8
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).

Sa = f1{x)+ fr(x)

Layer2el dId}e] © f = fi(x))+ f3(x3) (2.6)
fe=Fa(x)+ f3(x3)
Layer3,4° thabe} :
S if fq < [y then stimulation f3(x3)
else stimulation f5(x3).
fra 2if fo < [fo then stimulation fy(x3) (2.7)
else stimulation fi(x). ’
Fratif fiy < fe then stimulation f5(x;)
else stimulation f\(x).
Layer5el theted : & APelA: AREE B85} 2
of olstgion, olg Hassls RS FHL oY
ot
H, = filx)+ f2x)+ f3(x3) (2.8)
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Fig. 3. Simulation block diagram using Matlab.
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Fig. 4. PI Controller block diagram.
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Fig. 16. Pressure response.
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