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Fig.1 Schematic diagram of changing
pipeline gas flow direction
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Fig.2 Schematic diagram of branch power flow model
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Table 1 Mean violation probability of

chance constraints
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Table 2 Comparison of objective function results
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Table 3 Comparison of calculating performance
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Chance-constrained optimal energy flow calculation for regional integrated
electricity-gas system based on accurate gas network dynamic modeling
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national energy transition and the “dual-carbon”

Abstract: With the gradual implementation of the goal, the

proportion of installed gas-fired power generation unit in China’s power system has been increasing, and
the integrated electricity-gas system has been paid more attention due to the increasingly close coupling rela-
tionship between electricity and gas. For that,the impact of accurate gas network dynamic modeling on the
operation strategy of regional integrated electricity-gas system with uncertain output of distributed renewable
generations is studied. The dynamic complex frequency-domain modeling method of gas network considering
the flexible and variable gas flow direction of pipelines is proposed,which improves the calculation accuracy
in solving the optimal electricity-gas energy flow. The chance-constraint is adopted to model the impact of
the uncertainty of distributed renewable generations on the operation of electric network and gas network.
Case study results show that the accurate gas network dynamic model can effectively improve the ability of
regional integrated electricity-gas system to cope with the operational uncertainty.

Key words: integrated electricity-gas system; gas network dynamic; partial differential equation; wind power

uncertainty ; chance-constrained modeling
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