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Abstract: The integrated energy system (IES) is an important approach to pursue the "dual carbon" target and achieve low-
carbon energy transformation of China. In order to facilitate the carbon emission reduction of the IES and improve its
economic benefits, an IES optimization scheduling model considering improved stepped carbon trading mechanism and
demand response mechanism is proposed. Firstly, a carbon flow model is introduced in the energy hub framework to reflect
the flow of carbon dioxide in the system, and an improved stepped carbon trading mechanism is proposed to facilitate
carbon reduction of the system. Then, the multi-energy demand response mechanism on user side is introduced to drive the
transformation of energy usage pattern motivated by pricing mechanism, so as to promote the consumption of renewable
energy. Considering decision maker preference, with the improved stepped carbon trading mechanism as the connection
point, a low-carbon IES economic optimization scheduling model is established. The optimization scheduling is guided by
the carbon emission index and user comfort, and CPLEX solver is used to solve the scheduling model. The proposed model
and mechanisms are verified under five scenarios, whose results prove that the cooperation of the improved carbon trading
mechanism, demand response mechanism and optimization scheduling model can effectively lower the carbon emissions
and improve the economy of IESs.

Keywords: integrated energy system;dual carbon target; improved stepped carbon trading mechanism; carbon flow model;

demand response ; optimization scheduling
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Table 5 Scheduling results under five scenarios
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Fig.5 Scheduling results under scenario 2 and 3
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