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Fig.1  Control scheme for optimal grade

transition in the CSTR
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Fig.2 Flowchart of the CMOPSO approach
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Fig.4 The trajectories of optimizations in the transition process
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Optimal grade transition for the polystyrene process

based on tactical collaboration

GUO Qing WU Qilei CHEN Juan

(College of Information Science & Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The grade transition operation occurs frequently in the polymerization processes for producing various

grades of polymer, and plays a significant role in production efficiency. The optimal grade transition of a bench-

scale polystyrene process is studied in this paper. Two objective functions focusing on the quality and economic in-

dexes are constructed. In combination with a strategy dealing with the endpoint constraints on the quality index, a

tactical collaboration-based multi-objective optimization strategy is proposed to solve this optimization problem. We

select the schemes having optimal quality index and economic index from the Pareto set, and give a comparison of

these two schemes with a single-objective optimization strategy. The simulation results confirm that the proposed

multi-objective optimization method can shorten the transition time, reduce the raw material consumption, and pro-

vide multiple grade transition strategies.

Key words: grade transition; tactical collaboration; multi-objective optimization; endpoint constraints
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