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Abstract: To achieve the low-carbon transformation of traditional industrial sectors, a low-carbon inte-
grated energy system integrating renewable energy, electric boiler, thermal storage tank and carbon cap-
ture , utilization and storage (CCUS) equipment was established to reduce carbon emissions, and an eco-
nomic and low-carbon oriented configuration optimization method was proposed. Particle swarm optimiza-
tion algorithm was applied to find the optimal configuration and scheduling scheme for each device under

typical scenarios, and the ethylene industry was selected as a case study. The results show that by deplo-
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ying CCUS and renewable energy device, the carbon emissions of system decrease by 57.50% ,

total annual cost increases by 15.92% ;

and the

the low-carbon integrated energy system will have both economic

and low carbon advantages when the carbon price exceeds 109. 61 yuan per ton.

Key words: low-carbon integrated energy system, renewable energy, carbon capture, utilization and

storage (CCUS) , ethylene industry, configuration optimization
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Fig. 1 Structure of low-carbon integrated energy system of ethylene industry
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