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Bi-level Optimal Scheduling of Integrated Energy System Considering Carbon Emission
Flow and Demand Response
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Abstract: Aiming at the low-carbon economic dispatch of integrated energy system,we introduce the theory of carbon
emission flow and demand response into the optimal dispatch of the integrated energy system. First, under the framework
of the electricity-gas integrated energy system, the carbon emission flow model can be used to calculate the carbon emis-
sion of each load. Second, the Shapley value method is introduced into the carbon trading model of the integrated energy
system, and a price-based demand response model is established to analyze its emission reduction incentives. Finally, a
two-level dispatch model of the integrated energy system is established. The upper layer is the power grid and gas net-
work system, and the lower layer is the energy hub system. The minimum operating cost is the objective function for
low-carbon economic dispatch. Verification by calculation examples shows that the carbon trading model can reduce car-
bon emissions by 7.06%, and combined with demand response, it can reduce system operating costs by 4.37%. This
model has the effects of improving energy utilization, reducing operating costs and reducing carbon emissions, and can
realize low-carbon economic operation.

Key words: carbon emission flow; demand response; integrated energy system; low-carbon economic dispatch; energy
hub
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