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Abstract: Aiming at the balance scheduling problem of the multi-energy industrial production system, which has the
characteristics like multi-objective, strong coupling, time-varying, uncertainty, etc., a cooperative co-evolutionary-based
uncertain multi-objective decision making method is proposed. Take the byproduct gas system of iron and steel enterprises
for example, considering the uncertainty of the future state, the optimal scheduling decision making strategy is given
under the consideration of the maximal objective and the expected one based on the anticipate flexible multi-objective
decision making method by incorporating the Kalman filtering method and Bayes theorem into the optimizing process,
which eliminates the influence of the uncertainty in the future. Besides, in order to solve the strong coupling problem
among multi-energy flow when making the optimal scheduling strategy, comprehensive considering the characteristics of
the single energy flow system and the cooperative relationship of the multi-energy flow system in the decision-making
optimization process, a bi-directional weight based cooperative co-evolutionary method which combines with the graph
model principle is proposed to make the decision strategy from the “global” — “local” coordinated angle. The simulation
experimental results by using the industrial data demonstrated that the proposed method could give the optimal scheduling
decision making strategy with fully considering the future uncertainty, the single energy flow property and strong coupling
characteristic among the multi-energy flow. Thus, the proposed method could be used to provide support for the scheduling
decision making problem of the complex systems with multiple targets, strong coupling and uncertainty.
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Fig. 1 Topological diagram of by-product gas system
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hm based on cooperative co-evolution method
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