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Optimal scheduling of an integrated rural energy system with coupled hybrid

hydrogen-carbon capture considering parameter adaptive stepped carbon trading
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Abstract: Building clean and efficient integrated rural energy systems is of great significance to the comprehensive
promotion of the rural revitalization strategy, an integrated energy system operation model with hydrogen mixing-
carbon capture coupling is constructed, and a low-carbon economic scheduling strategy that takes into account the
parameter-adaptive stepped carbon trading and stepped incentive-based demand response is proposed in this paper.
Firstly, a refined model of gas-fired units after hydrogen doping reform is established, and two-stage electricity-to-gas
conversion, carbon capture technologies are integrated to form a coupled hydrogen mixing-carbon capture operation
mode; secondly, stepped incentive demand response is introduced to promote the transformation of users' energy use
and alleviate the pressure of energy supply during the peak load period of the integrated energy system; finally, a step
carbon trading mechanism is introduced to construct an operation optimization model with the aim of minimizing the
operating cost, and CPLEX is adopted to optimize the operation mode of the integrated energy system. Finally, the
stepped carbon trading mechanism is introduced and the operation model is constructed with the goal of minimizing the

system operation cost, and the CPLEX is used to solve the model, while the total carbon emission is calculated to
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minimize the carbon emission as the optimization goal of the parameters of the carbon trading mechanism, and the

particle swarm algorithm is used for finding the optimal parameters of the optimal carbon trading mechanism and the

operation strategy. By setting different scenarios for comparison, it is verified that the proposed scheduling strategy can

effectively reduce carbon emissions and realize economic operation.

Key words:hydrogen doping; two-stage p2g; stepped carbon trading; demand response; integrated rural energy system
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Figure 1 Integrated energy system structure diagram
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Table 2 Comparative analysis of hydrogen doping modes
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Table 3 Comparative analysis of the benefits of improving carbon trading mechanisms
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Figure 7 The impact of carbon trading parameters on the total cost and carbon emissions
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Table 4 Comparative analysis of the benefits of carbon trading joint demand response mechanism
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Figure 8 I.oad demand response result chart
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