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Fault diagnosis of a DC distribution network based on Bayesian network information fusion
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(Northeast Electric Power University), Ministry of Education, Jilin 132012, China)

Abstract: There are situations of complex and variable transient characteristics and rejection and misoperation of relay
protection during faults in new DC distribution systems. To avoid the impact of incorrect relay protection actions on fault
diagnosis, this paper presents a fault diagnosis method for a DC distribution network based on Bayesian network
information fusion. First, the traditional relay protection Bayesian network model is improved, while considering the DC
distribution network fault current limiting strategy, and three Bayesian network models of protection, circuit breaker and
current-limiting strategy information are constructed respectively to make preliminary evaluation of the fault probability
of each component in the fault area. Secondly, D-S evidence theory is used to fuse the corresponding failure probability
information of each component to realize the identification of the faulty components. Then, the Bayesian network model
corresponding to the faulty elements is applied to identify the protection devices and circuit breakers for misoperation or
rejection to achieve fault diagnosis. Finally, the correctness and reliability of the proposed method are verified through an
analysis of arithmetic cases.
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Fig. 1 Topology and protection configuration of DC distribution network
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Table 7 Relay protection action information in scene 3
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Fig. 13 Ceriteria for relay protection and circuit breaker

behavior in scene 3
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Table 9 Fault diagnosis results for line with lack of information
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Table 10 Relay protection action information in scene 4
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Table 11 Relay protection action information in scene 5
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Table 12 Relay protection action information in scene 6
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Fig. 14 Comparison of calculation results between the

three methods in scene 5
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behavior in scene 5
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three methods in scene 6
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Table 14 Fault diagnosis results for bus with lack of information
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