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Optimization operation of integrated energy system considering carbon
trading and information physical failures
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Abstract; As a multi-energy flow coupling system, integrated energy system has an important position in energy co-
ordination and optimization and carbon emission reduction, which is an effective way to achieve the goal of " carbon
peaking and carbon neutrality goals". The stable and safe operation of the integrated energy cyber-physical system
has great influence on the economic operation of the integrated energy system. In order to study the impact of infor-
mation and physical failures on the economic operation of integrated energy system, this paper starts from the model
of integrated energy cyber-physical system, adopts the probability model of various failures, and adopts the carbon
trading model based on Shapley value to minimize the sum of purchased energy cost and carbon trading cost. As the
objective function, the economic operation model of the integrated energy cyber-physical system is established, and
the operational cost evaluation indicators are proposed for analysis. The case study shows that the carbon trading
model based on Shapley value can be more reasonable for carbon responsibility sharing; both physical and informa-
tion failures will increase the operating cost of the integrated energy cyber-physical system, and the gas turbine sub-
system is the most important in the economic operation of the integrated cyber-physical information system, followed
by the gas boiler and heat pump, and the power to gas( P2G) equipment is the least important.

Keywords ; integrated energy cyber-physical system, failure probability model, carbon trading model based on Sha-
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Fig.2  Physical system composition and energy flow
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Fig.3 Interactive diagram of integrated

energy cyber physical system
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