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Abstract FCCU(fluid catalysis and cracking unit) is a highly non-linear, time variable,
long time delay, intensive coupling, parameter distributed, indefinite and complex sys-
tem. A fuzzy neural network based on the process mechanism for the modeling has been
established. The autocorrelation function checking method to test the correctness of the
model, and the advanced Frank-Wolfe algorithm are used to compute stable state opti-
mization. An oil refinery works' FCCU is also used to test and study the system identi-
fication, modeling and stable state optimal control by the network. The fuzzy neural

network (FNN) has such advantages as multiple hidden layers, multiple neurons in
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each hidden layer, strong generalization and approximation ability, quick convergence

rate, etc. Moreover we can make differential calculation to the input variables by output
variables, which makes optimization calculation convenient. The tuzzy neural network,
working with the advanced Frank-Wolfe algorithm, can be used in system modeling and

stable state optimal control of non-linear complex production process.

Key words FCC(Fluid Catalysis and Cracking) , FNN({fuzzy neural network) , identifi-

cation, modeling, model checking, stable state optimal control
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Fig.1 FNN structure
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Fig.2 Reaction, regeneration, and distillation

F

A 2 2

il 2k 1 EHRIERZ | - :
S I
S _L_]

K3 Fo A5 fr o il 4t

Fig. 3 Stable state hierarchically control structure
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Table 3 The autocorrelation coetficients of output residuals

o(1) o(2) o(3) o(4) p(5) p(6) o(7) p(8) 0(9) pC10)
—0.105748 —0,104370 0. 103460 —0.103430 0.103416 0,103364 —0.076376 0.077866 0,100076 —O0, 100694
o(11) 0(12) p(13) p(14) 0(15) p(16) o(17) o(18) (19 o(20)

— 0. 102089 0.102627 —0.102464 0. 100539 —0.097441—0. 100627 0. 100838 0.100129 —0.087774 0. 083018
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Table 4 Optimal compute case

——
iR 5 k1 ka k e i is k1 ks k e
1 28 109 20 0. 000289 3 G 20 12 0, 001023
2 22 49 4! 0. 000536 4 26 8 10 0. 000358
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Table 5 Spot datas and optimai results

1 (C) X2 z3 { MPa) y (T/h) v (T/h)
B 5 51 501. 4 0. 312 0. 328 51. 80
mALE R 506. 3 0. 301 0. 309 52.16 52.318
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