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Abstract : In the context of “Dual-Carbon”, it is imperative to promote energy transformation. It is an effective
way to achieve this goal with coupling and utilizing multiple energy sources in integrated energy system (IES). To
improve the utilization rate of renewable energy in IES and achieve low-carbon and economical operation, an IES
model considering integrated demand response (IDR), including carbon capture and storage (CCS) and refined
two-stage power-to-gas (P2G) coordinated operation is proposed. The process of P2G is refined and modeled,
considering the stage of hydrogen energy. The laddered carbon trading (LCT) mechanism is introduced to explore
the impact of compensation coefficients and carbon trading base prices on system operation and carbon emissions
when there are sellable carbon quotas in the system. The results show that: compared with the IES considering
traditional P2G equipment models, the IES considering refined two-stage P2G equipment reduces operating costs
by 5.86% and carbon emissions by 4.63%. In addition, the proposed model can better accommodate renewable
energy, thereby reducing the curtailment of wind and solar power.
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