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Cooperative Optimization and Intelligent Control of Complex Production Processes
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Abstract Considering the complexity of material supply, in order to guarantee the product quality and reduce ma-
terial /energy consumption, it is required to optimize the technical indexes and operational variables to adapt to the
varying feeding conditions. By incorporating the process features of different technology levels, including the plant-
wide, unit process and reactor, this article systematically studies the cooperative optimization and intelligent con-
trol method for complex production processes. First, for the entire plant with multiple unit processes, an operation
mode optimization and a plant-wide cooperative optimization method are designed. Then, for the unit process with
multiple reactors, the difference in the efficient of reactors within a unit process is analyzed. A technical index
gradient cooperative optimization method for cascaded reactors optimization is proposed. In addition, for the react-
or with multiple working conditions and multiple reactions, a descriptive framework based on comprehensive state
space is constructed, under which a “competitive-promotive” reaction system kinetic model is built. A working con-
dition full coverage identification method and an working condition-based intelligent comprehensive precise control
method for operational variables are proposed. The effectiveness of the proposed approach is illustrated via a case of
intelligent zinc hydrometallurgy plant. Finally, the future research problems are briefly analyzed with consideration
on the current status and future needs of the intelligent development of process industry.
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Fig.7
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