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Abstract In recent years, the power market and regional distributed energy systems
(RDES) in China have experienced considerable growth.However, the critical issue of how
multi-stakeholder parties within the distributed energy system evaluate risk preferences
in order to develop scientifically sound trading strategies remains unclear. To address this
problem, this study constructs a multi-agent assisted decision-making model that incorpo-
rates the critical features of a regional distributed energy system. By simulating various
calculation scenarios using this model, the study aims to provide a better understanding of
the system’s multi-agent interactions and decision-making processes. First, different types
of stakeholders and risk preferences in RDES are delineated. Second, supply and demand
fluctuations in RDRS are treated and the impact of wholesale market price volatility risk on
distributed energy system aggregators (DERA) decisions is fully considered. Meanwhile,
a multi-stakeholders DERA transaction decision-making model in the day-ahead market
considering risk preference behaviors is constructed based on information gap decision
theory (IGDT) and solved by the Opposition Learning Grey Wolf Optimizer (OLGWO).
The mathematical analysis conducted in this study indicates that the approach proposed
could provide an effective trading scheme and operational strategy for multi-interest enti-
ties participating in the market of RDES. Therefore, incorporating the proposed approach
would be beneficial in enhancing the performance and effectiveness of such systems.
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