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Abstract

To address the instability of fault-section localization in distribution networks caused by the
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susceptibility of single-source information to fault types, measurement-point configurations, and
abnormal switching-status data, a localization method integrating electrical-quantity-based fault-
path identification with credibility-aware status-data diagnosis is proposed. For high-current faults,
the fault-current path is determined according to the overcurrent states of measurement points and
the network topology. For small-current grounding faults, the fault path is identified using the ini-
tial-wave directions of zero-sequence currents, while the Teager energy operator is employed to
extract the initial transient-energy distribution and calculate the electrical-quantity support degree
of each candidate section. Expected status-action sets are constructed based on the network topol-
ogy and protection logic. Sequence-of-events (SOE) information, including protection pickup, fault
indication, circuit-breaker tripping, and isolation actions, is comprehensively considered. Temporal
credibility is introduced into Bayesian diagnosis to calculate the fault probability of each candidate
section. The two diagnostic results are then converted into basic probability assignments and fused
using Dempster-Shafer evidence theory. PSCAD/EMTDC simulation results demonstrate that the
proposed method can accurately locate faults in different sections and maintain high localization
reliability under insufficient measurements at branching points and status-data anomalies such as
communication loss and maloperation.
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Figure 1. Direction of zero-sequence current of each line within short-time window after single-phase-to-ground fault
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Figure 2. Radial distribution network structure
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Table 1. Different fault section location results
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[ APRE RIS RSO FFR RS AE R MR RlE S IR K SRR
L1 L1/0.598 L1/0.775 L1/0.819
L2 1.2/0.256; 1.3/0.256; L5/0.256 1.2/0.350 12/0.323
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Figure 3. Results for zero-sequence-current first-wave direction
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Figure 4. Electrical diagnosis results
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Figure 6. Diagnosis results of multi-source information fusion
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