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Neuro-Internal Model Based Optimal Control for Gasoline Blending Processes
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Abstract; In this paper,a static Double Parallel Feed Forward Neural Network combined with a linear dynamic model is
proposed to model the gasoline pipe blending system of a refinery. And the optimal controller based on the neuro-internal model

is designed to optimize and control the gasoline octane number on real time. Simulation control results on gasoline-blending pro-

cess prove the effectiveness of this novel controller.
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2 RiMIAEMEE WL E B A 37 (Neural
network model of gasoline blending)
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Fig. 1 Double parallel feed forward neural
network model
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3 RMEIERE TR SEE (Dynamic
model of gasoline blending process)
3.1 RHEEHE %% (Gasoline pipe blending sys-
tem)
FHRh R AR R E S T R R
T E 2 B U AR R pE AL PR ORI e
LM A MTBE #% S [7] b 1) 22 8 3 I 5 2% 5 B 3%

PEA IR

= DSS
F, MTBE —
Fy BEACH -
Fy EEMW : . iﬁﬁ
Fy R N
H: BES I

B2 AMEERASRALZAER
Fig. 2 Gasoline pipe blending system
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3.2 JNREX KRB ERE (Dynamic model of

generalized blending object)
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4 AT A B AL BB (Inemal-

model optimal control for blending process)
4.1 EHBLEH R E % (Structure and algorithm of

the controller)
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Fig. 3 Structure of neuro-internal model based optimal controller
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controller) ’
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Fig. 4 Equivalent form of neuro-internal model
controller
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5 {FEZ5 R (Simulation results)
5.1 HZ M4 4 (Neural network modeling)
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Fig. 5 Network error for the new sample input

5.2 FREMMHE RN EMLE H (Neuro-internal
model based optimal control of octane number)
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Fig. 6(a) Responses when no dynamic model errors (A= 3)
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Fig. 7(a) Responses when existing dynamic model errors (A=1.2)
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Fig. 8(a) Responses when existing dynamic model errors (1=20)

6 %5 (Conclusion)
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