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Research on the integrated energy system and the electricity market towards new prosumers
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Abstract: Energy Internet provides a new sharing platform for the energy supply of integrated energy systems, and Internet
of Things and Artificial Intelligence (AI) technologies are driving the transformation of traditional energy consumers to
prosumers with Al and economic attributes. However, the participation of distributed energy and energy prosumers brings
challenges to the model optimization of integrated energy systems and electricity market design, calling for the
development of Al-based integrated solution framework to deal with the optimal allocation of resources, multi-energy
complementation and distributed decision-making. To facilitate the fusion of energy prosumers and distributed energy
resources into integrated energy systems, the multi-energy complementation and source—grid—power—storage coordinated
control of integrated energy systems are studied, and the social and economic characteristics of energy prosumers are
analyzed. A comprehensive solution framework taking advantages of game theory, operations research and machine
learning is proposed to solve the aforementioned issues. With the support of digital twin and simulation techniques, an
electricity market based on digital twin and simulation techniques is constructed to realize the connection and interaction
between prosumers and integrated energy systems. The method provides the theoretical guidance and technical support for
the establishment of a clean, low-carbon, safe, and efficient energy system and advances the carbon neutrality target.
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