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Development of New Smith Predictor Controller and a Disturbance Observer
for Control of the Superheater and the Steam Pressure

Soonyoung Lee”,

Hwi-Beom Shin®,

Sooyong Park’, Eunsyeung Jang"

Gyeongsang National University”

Abstract - The steam superheater and the steam pressure
systems are time delay systems that have poles near the
origin in the left half plane or a pure integrator. Smith
predictor can’t be applied to these systems any more, because
of occurring the steady state error for the step disturbance. In
this paper, a new Smith predictor controller for the steam
superheater and the steam pressure is proposed. A disturbance
observer to estimate an input disturbance and a new controller
to eliminate an effect of a disturbance are proposed. The
computer simulation results are shown the efficiency of the
proposed system.
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<Fig 2> Smith predictor control system using the
disturbance observer
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<Fig 3> Superheater output and estimated disturbance

a% 4 ZHE setdEbr gE 3 o]l Wads A9 Al
Belold Az vhepan
G(s) =10/(65s+1)e” % (10)
gol Ageold ABEN HEo]l FL F FFI: Yo
w, ege HEZ Qs d3le &Y EAHE Hola eS¢
4 stttk

5 output

4

3 estimated

5 disturbance

! e —

o "7 ‘ ‘

4 {_‘ 201 e so1 %ec] goy

<Fig 4> Superheater output and estimated

disturbance with parameter mismatch
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<Fig 5> Pressure output and estimated disturbance
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<Fig 6> Pressure output and estimated disturbance
with parameter mismatch
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