goooooooooo0o40000000000
20040 120 220023000000000

gogoociy

DooodooogocecsSTtROUOOOOO
c0000000000000000000

Supervisory control of a CSTR based on multiple models

+xY. Sakakura, Y. Yamashita and S. Matsumoto (Tohoku University)

Abstract— A multiple model predictive control strategy is developed in order to supervise and choose between a number
of local controllers running in parallel. In this study, local controllers are implemented by a model predictive control
algorithm based on local models. Softmax function is used to weight appropriate local controllers. An iterative learning
algorithm of a parameter for weighting is also proposed to optimize the control response. The method was applied to a
temperature control of a highly nonlinear CSTR and showed excellent control response for set point changes.
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Fig. 1: Control of a multiple model controller.
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Fig. 2: Schematic structure.
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Table 1: Initial values.

Variable Value Unit
F 0.0524 m?/min

To 294.4 K

C a0 8.24 kmol/m?

F;  0.099 m?/min

Tjo 2944 K

T 300 K

T, 200 K

Ca 0.1 kmol/m?

Table 2: Local models.

Model No. Best fit at k
Model 1 - 0
Model 2 T = 300[K] | 0.00083
Model 3 T = 330[K] | 0.01056
Model 4 T = 350[K] | 0.04519
Model 5 T = 400[K] | 0.90606
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Fig. 5: Control response.
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Fig. 6: A part of control response.
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Fig. 7: Time series of local model weights a;(y = 1).
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Fig. 10: Time series of local model weights a;(y =
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