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Reliability Evaluation of Gas—Electric Coupling System Based on Bayesian Network Time Series Simulation
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Abstract: This study resorted to Bayesian network algorithm for time-sequence simulation to analyze and
probe into the reliability of the gas—electricity coupling energy system. Firstly, in line with the logical relation that
underlines the Bayesian network, Bayesian network of the natural gas system was established responding an 11-
node natural gas system, based on which, the reliability indicators regarding Bayesian network of the natural gas
system were calculated, thereby the viability of the Bayesian algorithm was verified. Meanwhile, proceeding from
the properties of the diagnostic reasoning of Bayesian network, the intensity of the impact in regards to each
component on the failures of the natural gas system thereupon, by utilizing the distribution network of the main
feeder F4 of IEEE-RBTS Bus6 and the Belgium 11-node natural gas network, a gas—electric coupling energy
system was constructed, while the corresponding Bayesian network was established. Subsequently, the method of
time-sequence simulation was applied to analyze the indicators regarding the gas—electric coupling energy system.
Furthermore, with a comparison study of the reliability data under different models, the improvement of the
reliability index of gas—electric coupling system was verified in addition, taking into account the weak links of the
system reliability identified based on Bayesian network diagnostic reasoning, valuable reference was provided to
system establishment and system maintenance.
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Fig.2 Natural gas system Bayesian network
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Fig.3  The failure rate of each component
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Fig.8 Failure rate of components in the integrated energy system with gas—electric coupling during system failure
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