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O 1: Feedback control system
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00 (Fictitious Reference) 7(0,¢t)0 60000000000

7(6,t) = C(6)  ug(t) + yo(t) (4)

. 00000 MOODOOO/e,t)00000000 §(é,¢)00000

y(¢,t) = M7 (8, 1) (5)
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¢" = argmin J(9) (6)

N
T@) = 3 o)~ i(@.0))
t=1

+Af A, 1)} (7)

Aﬂ(¢a t) = ﬂ(¢a t) - ﬂ(¢a t_l) (8)

u(p,t) = C(0) (7(0,1) — §(, 1)) (9)
_[Var(g(e,t) — vo(t))

Js= \/ Var(Au(¢. 1)) (10)

00000000000 0000UO0 Eq. (900000000 0ODOO

u(ep,t) = C(0) (ro(t) — Mro(t)) (11)
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0 2: Chemical process at Showa Denko
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0 3: Control responses before and after retuning with E-FRIT at Showa Denko
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O 1: PID parameters tuned for chemical process at Showa Denko. (top) column temperature
control. (bottom) fuel pressure control.

PB T1 To J, Ja
. fsed] [sed

initial 43 1200 220 48.0 1.77

E-FRIT 8 1621 170

final 10 1800 150 1.46 53.0
PB T, Tp J,
[[]  [sec] [sec]

initial 50 800 30 37.5 4.60
E-FRIT 16 361 433
final 18 700 0 12.3 351
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O 4: Boiler process at Idemitsu Kosan
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O 5: Control responses before and after retuning with E-FRIT at Idemitsu Kosan. (A) initial
parameters. (B) E-FRIT parameters. (C) final parameters.

0 2: PID parameters tuned for boiler process at Idemitsu Kosan

PB T4 Tp J, J
[ [min] [min]

A: initial 66.66 6.0 1.0 1.68 0.67

B: E-FRIT 131.6 8.9 3.6 1.04 0.15

C: final 131.6 4.0 3.6 0.50 0.09
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