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Fault section location method for distribution networks with distributed generation and
grid connection considering uncertainty
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Abstract: As an efficient integration and management platform for distributed generation, fault section location on an
active distribution network is an important issue. Considering the uncertainty of distributed generation output, a fault
location model of a distribution network is established based on stochastic chance-constrained programming. The
objective function of the model is the evaluation function in the form of probability. This takes into account the
constraints of control variable definition domain and fault type limit. A basic imperial competition algorithm is improved
to get the binary imperial competition algorithm, and this algorithm is used to design the model problem solving process.
The simulation results show that the proposed model is suitable for fault location on an active distribution network with
distributed generation and that is grid-connected. The effect of the uncertainty of distributed generation output on location
results is taken into account. The improved imperial competition algorithm has better performance in solving the model problem.
This work is supported by National Natural Science Foundation of China (No. 61873225), National Key Research
Development Program of Hebei Province (No. 20314301D) and Project of State Grid Hebei Electric Power Company
Project (No. kj2019-068).
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Fig. 1 Simple active distribution network with
distributed generation connection
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Table 1 Fault section setting in the case of single fault
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Table 2 Solution of fault section location
model under single fault
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Fig. 3 Relationship between fault location accuracy and
confidence in single fault
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