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Abstract

Chemical enterprises emit a large number of greenhouse gases into the air in the production
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process. Under the background of double carbon, they need to take into account the two contra-
dictory optimization objectives of energy conservation and cost reduction and carbon emission
reduction. In this paper, the emission factor method is used to evaluate the carbon emission of
steam power system as an environmental index. Then, according to the operation parameters of
production capacity and energy-consuming equipment and the production and consumption bal-
ance of different utilities in the energy pipe network, a multi-objective optimization MINLP model
is established. A dynamic parameter multi-objective differential evolution algorithm (D-MOEA) is
proposed to solve the MINLP model. The algorithm introduces a parameter adaptive adjustment
strategy to improve the global optimization ability and convergence ability of the algorithm. Tak-
ing an example of an ethylene plant as the background, the emission factor method is used as the
evaluation index of carbon emission, and the dynamic parameter multi-objective differential evo-
lution algorithm is used for calculation. The results show that the emission factor method is effec-
tive in establishing the model, and the convergence and accuracy of the algorithm are higher.
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Figure 1. General flow chart of steam power system
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Figure 2. D-MOEA flow chart
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Table 2. System requirements
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Table 3. Mechanical energy demand 1~14
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R m S 1 2 3 4 5 6 7
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Table 4. Different energy emission factors
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Figure 4. Pareto front of MOEA
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Table 5. Comparison of different results after optimization
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RS E o L . L
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Table 6. Motor start and stop status after optimization
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Figure 6. D-MOEA optimal system configuration
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Figure 7. MOEA optimal system configuration
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