BasHE 11 H z) tb % k&
2022 % 11 H ACTA AUTOMATICA SINICA

Vol. 48, No. 11
November, 2022

8] BRI A2 B HE A B AR

a3
OF Ao AR R SR R, BT AR T B AR R R AR TT V. DL B AR B R 2 I A S e R A
B, LE SR VR PN R A o o A A S I O AR ) S PR AR A A IR B AR (K R R B e s AR R, A T R Rh
e A A2 ) SR, X A e SR S0 Sl B P B BRI T R N SR R I SR T R I iR R R A i (LA HERE), LML
SR TR B AR, T T A AR TR R R BOR R, 4 e FLR A AR L 1 AR R R ) R 7E SR L
BE—BBIN TR A B, R X S A R i) RUA 98 SR S LA R ) — BOR R (B TR AL A B AT AN R )
L), RSB T IRl R T IRES T  BA— A IRV R R R ST R, SR T VA A R
XEE  MEGE R, e, S iiie, B, s
IR mEE AR B IR B3haER, 2022, 48(11): 27772787
DOI  10.16383/j.aas.c190855

Within-batch Self-optimizing Control for Batch Processes
YE Ling-Jian"?

Abstract For real-time optimization of uncertain batch processes, a within-batch self-optimizing control (SOC) ap-
proach is proposed. In this approach, measurement combinations are selected as controlled variables, which are
tracked at time-varying setpoints along batch operations. Regarding whether the controlled variables are switched
at different batch phases, two self-optimizing control strategies are given, both of which further contain two schemes
in terms of the computation of setpoint trajectory. To solve the optimal controlled variables (combination matrices),
the average economic loss is considered as the to-be-minimized cost function, then the nonlinear programming prob-
lems are formulated by establishing the relationships between the loss and combination matrices. Based on these
results, the extended combination matrix is introduced, then different nonlinear programming problems are uni-
formed as one problem for solving the optimal extended combination matrix (with different structural constraints).
Among these cases, the analytical solution of one option is further derived. A batch reactor is studied to show the
effectiveness of the proposed approach.
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Cao A WIIRIRE 0.72 mol/L
CBo B WA 0.0614 mol/L
Vo &L E 1L
ty HLIEAT I 8] 250 min

AR BARNTE [0, ty) BRIERT BEN BRI =17

& O MR B D, BIZR s AU R ek ) i
max.J = [co(ty) — en(ty)]V(ty)

s.t. 0 <w(t) <0.001 L/min (33)
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B, w(t) Wi i N L bE 2 .
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Fig.3  Optimal input trajectory at the nominal point
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Fig.4 Setpoint trajectory for Strategy 2 (Scheme 1)
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Table 2  Loss function L,

EUYS GRS N=2 N =20
WG 2 (TR 1) 0.0371 0.0083
Mg 2 (R 2) 0.03423 0.0024
Hewg 3 (% 3) 0.0368 0.0069
Ak 3 (15 4) 0.03420 0.0022

1) 4 P BHIHR Ly 72 N = 206, #HEL N =2
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Fig.5 Within-batch self-optimizing performance (k1: +20%, ko: —20%)
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Fig.6  Within-batch self-optimizing performance (k1: +40%, ko: —40%)
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Table 3  Statistics of nonlinear losses for 100 groups of
random disturbances
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