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[ Abstract] Previous research on supply and demand management of integrated energy systems have almost completely ignored the
waste heat recovery from power to gas and the flexible demand for natural gas by users. To improve the overall energy utilization of
the system, reduce the daily operating cost of the system and the daily energy cost of users, a bi—level optimization model of the
integrated energy system of the park is constructed in this paper, considering carbon emission and demand response by combining
renewable energy and electricity, heat and natural gas energy production, conversion, and energy storage devices. The lower model
is solved after converting the upper model into a linear constraint using pairwise theory, KKT condition and Big—M method. The
model is divided into different scenarios for experimental analysis based on whether the system considers CHP units, improved
power—to—gas technology, and user demand response. The simulation results show that the participation of demand response reduces
the daily operating cost of the system by 6.7% , the daily energy cost of the customer by 10.7% and the daily carbon emission cost of
the customer by 5.7% based on the synergistic energy supply of electricity, heat and gas.
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Fig. 1 Structure diagram of IES in the park
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Fig. 2 Improved P2G operating diagram
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