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[ Abstract] When the integrated energy system (IES) participates in electricity spot market transactions, the transaction price is un-
certain due to changes in market supply and demand. In order to deal with this problem, a detailed analysis of the operating marginal
cost of the integrated energy system was used to investigate the optimal dispatch strategy that fully utilizes the flexible resources of the
integrated energy system to participate in the market. Firstly, the typical scenarios of market price uncertainty under the external spot
market environment were analyzed, and the internal multiple source-load adjustable resources and operation cost structure of the inte-
grated energy system were investigated. Secondly, a trading optimization model considering the marginal cost of the system under the
condition of price uncertainty in the electric power market was established, and the sand cat swarm optimization algorithm was proposed
to solve the problem. Finally, simulation verification was conducted based on actual cases. The result shows that this strategy can not
only reduce the operating cost of IES, but also enhance its adaptability to market price uncertainty. The strategy provides new ideas for
the operation of integrated energy systems in the power spot market environment, which is also helpful to realize the double optimization
of economy and reliability of energy system participating in the market scheduling.
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Fig. 3 Improved sandcat swarm optimization

algorithm solution process
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Fig. 4 Basic electric heating load curve of

integrated energy system
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Table 1 Equipment parameters of integrated energy system
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CHP A{K 0.96
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IR 0.25
/KW 600
GHB

[ES 0.86
/KW 600

EB )
R 0.95
BR/KW 1 500
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Fig. 5 Typical curve of daily electricity price
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Table 2 Probability distribution of typical
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Fig. 8 Electricity load demand before and after IES demand response
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Fig. 10 Minimum total cost heating and electricity system supply-demand balance diagram
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