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3. Real Time Optimization of Reaction Parameter and Measurement Prediction*

by Teruhito OTsuka** Takaaki MIZUTANI**,
Ou-Sup Han*** and Yasuhiro FujiMoTo**

Abstract : The most important thing for safety is “precise prediction”. But experimet under exactly
same condition is impossible for almost all case. Therefore, various extrapolation is used for estimation.
And factor of safety is also adopted without any explanation.

The problems are, data acquisition and analysis are not performed on the same process-plant and in
real-time. Now a days, computers become faster and faster. They will allow to solve such problems.

In this study, real-time optimization was carried out with BFGS method that can converge to optimum
rapidly. The modified algorythm of BFGS hessian update is also reported. Cause getting inverse hessian
with BFGS has some numerical unstability, the modified algorythm can calculate update hessian numeri-
cally stable and inverse matrix quite easily.

The experiment was performed with 20L bench scale batch plant. Acetic acid anhydride and ethanol
esterification reaction was chosen for thermal run-away model reaction. Only reactor temperature was
measured and second order reaction equation and Newton type heat transfer were assumed.

The results are summarized as follows;

1) When uncertain parameter is included in the model, the optimization makes it appropriate. Therefore
prediction can be going on.

2) The parameters are dynamically fit by using onsite measurement data. The data extrapolation has
better match than ordinary static fitting.

3)
4)

The variables in the system can be easily gotten without direct measurement.

When the constants in the system slightly or suddenly changed, the optimized value is following such
change automatically.
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Fig. 1 Schematic view of 20L-batch-plant.
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