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Fig. 1 Flow chart of fault back-tracing algorithm based
on dynamic graph projection and graph search
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Fig.2 Comparison of data storage forms between
relational databases and graph databases
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Fig.3 Design of an optimized graph model for switch edges in distribution networks
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distribution line
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Fig.5 Fault scenario settings for the test line
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Table 2 Comparison of time consumption for
constructing correlation matrices using two databases
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Table 4 Time consumption of graph search algorithm
for fault back-tracing
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tracing methods
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Fast Fault Back-tracing Method for Large-scale Complex Distribution Networks Based on

Dynamic Graph Projection
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Abstract: With the rapid expansion of distribution network scale and the high penetration of distributed resources, the increasing
complexity of distribution network topology poses significant challenges to fault location analysis. Conventional matrix-based
algorithms and intelligent optimization algorithms require dynamic reconstruction of network matrices or optimization models based
on evolving topological information, leading to excessive computational burden and complexity, as well as inefficient data
processing and computation. This paper first constructs a graph data model for distribution network topology. Through graph
projection techniques, it extracts an optimized subgraph tailored to fault tracing task scenarios from the panoramic power grid
graph. Building on this, the Yen shortest path search algorithm is employed to identify potential fault paths from the power source
to abnormal nodes. By traversing line nodes and analyzing current violation information, the fault section is accurately identified.
The proposed method addresses the challenges of precise topological representation and rapid searching in power grids, enabling
fast and accurate fault location for large-scale complex distribution networks. While ensuring fault back-tracing accuracy, this
methold significantly enhances fault search efficiency.

This work is supported by National Natural Science Foundation of China (No. 52177076) and National Key R&.D Program of
China (No. 2022YFB2404200).
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Table A1 Node attributes and data types of the distribution network graph model
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Table A2 Node types and their attributes of the distribution network
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Table A2
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Edge attributes and data types of the distribution network graph model
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Fig. A1 Single-line diagram for line #2, 226 at xx substation/10 kV in a certain location
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