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Robust Temperature Control of a Reformer by Using Stable Continuous-Time Generalized Predictive

Control
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A temperature controller design using a stable continuous-time anti-windup generalized predictive control

(CAGPC) system is applied to a reformer of a fuel cell system in this paper. The controlled process includes

uncertain time delay and input constraints. The controller is designed by using coprime factorization representa-

tion and Youla-Kucera parametrization to be robust to the uncertain time delay and the input constraints. The

effectiveness of the proposed design scheme is confirmed by a real application to the fuel cell system temperature

control.
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Fig. 1 The reformer sub-system
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Fig. 2 The stable control system
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Fig. 3 The equivalent diagram of the proposed control system
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Table.1 CGPC design parameters
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L0[s] = −27.6356s − 2.1979, Q(s) = −0.005

Table.2 Strongly stable controller design parameters
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2+7.0149s+0.2163
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−0.0988 + 0.1078j, −0.0988 − 0.1078j,
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D.N3AES/E79F`K*1k~AoNbGkrQ$

F, \sFj!NB!,QrTC?.
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, Y (s) =
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s + 3

D(s) =
58.83s2 + 35.5s + 2

58.83s2 + 7.0149s + 0.2613

N(s) =
−3.7s + 2

58.83s2 + 7.0149s + 0.2613

hCF$)f'O (9)0,(10)0hj!0HJk.

U(s)=X(s) + Q(s)D(s) =
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− 0.005 ∗
58.83s2+35.5s+2

58.83s2+7.0149s+0.2613

V (s)=Y (s) − Q(s)N(s) =
C[s] + G0[s]

C[s]
− Q(s)N(s)

=
s + 1.4191

s + 3
+ 0.005 ∗

−3.7s + 2

58.83s2+7.0149s+0.2613
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