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Low-carbon and economic optimization of a regional integrated energy system based on
a master-slave game with multiple stakeholders
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(1. Engineering Center for Intelligent Energy Technology (China Three Gorges University), Yichang 443002, China;
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Abstract: To solve the problems of environmental pollution and the conflict of interests of multi-market players in a
regional integrated energy system, a multi-agent game collaborative optimization method for a regional integrated energy
system considering a reward and punishment ladder carbon trading mechanism and dual incentive integrated demand response is
proposed. First, to fully consider the low-carbon nature of the system, a reward and punishment ladder carbon trading
mechanism is introduced to limit the carbon emissions of each stakeholder. Then an integrated demand response strategy
based on price and carbon compensation is proposed on the user side. Secondly, considering the initiative and decision-making
ability of the source, load and storage parties, a multi-agent low-carbon interaction mechanism based on carbon trading
and game collaborative optimization is proposed, and the decision-making model of each stakeholder is constructed.
Finally, an adaptive differential evolution algorithm combined with the Gurobi toolbox is used to solve the proposed model. The
simulation results verify the effectiveness of the proposed model. In a low-carbon framework, each stakeholder can
reasonably adjust its own strategies and take into account the economic and environmental benefits of the system.
This work is supported by the National Natural Science Foundation of China (No. 51607105).
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Fig. 1 Illustration of RIES structure and its energy flows

Hor, AR & HE XML(Wind Turbine, WT).
Jt4k (Photovoltaic, PV). #4474 (Gas Boiler, GB)
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(Battery, BT). & #Af#i(Heat Storage Tank, HST).
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Fig. 2 Multi-stakeholder” master-slave game framework
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Table 2 Profit of different stakeholders under different models
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Fig. 6 Optimization results of user load curve
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