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[ Abstract] To achieve the "dual-carbon" strategic goals, the rapid development and extensive integration of
distributed energy resources (DERs) into power distribution networks have resulted in increasingly complex
topological structures and operational environments for active distribution networks. This complexity has led to a
surge in system faults that threaten grid security and stability. Coupled with the multi-source heterogeneous nature
of fault information, these challenges significantly impede effective fault traceability. Addressing these issues, this
paper proposes a multi-source fault information fusion governance method for active distribution networks based on

an improved Dempster-Shafer (D-S) evidence theory. The methodology establishes a technical framework
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encompassing "feature dimension reduction-information representation-rule optimization-decision fusion". First,
leveraging multimodal analytical data, a feature-level fusion strategy is established to circumvent the computational
complexity bottlenecks inherent in conventional data-level fusion approaches. Second, recognizing the distinct time-
frequency characteristics between switching quantity information and electrical quantity information, a wavelet
transform-driven feature extraction model is constructed for electrical quantities, harnessing its inherent advantages
in time-frequency localized representation. Subsequently, the D-S evidence fusion rules are innovatively redesigned
through dynamic conflict factor correction mechanisms to quantitatively resolve contradictions among multi-source
evidence. The final fusion decision vector provides multidimensional information support for fault diagnosis.
Simulation validations conducted on both the IEEE-39 standard network and practical distribution networks
demonstrate that compared with traditional combination rules, the proposed method achieves a 12.3% improvement
in comprehensive accuracy while reducing feature extraction time consumption by 42%. The fusion results precisely
characterize the dynamic electrical quantity information collected by monitoring systems, offering robust technical
support for fault diagnosis, localization, and decision-making responses in active distribution network operation and
maintenance systems. This research advances the field of multi-source heterogeneous information fusion through

innovative rule design and computational architecture optimization, providing a novel technical paradigm for

intelligent grid fault management.

[ Keywords ] Improved evidence theory; Multi-source information fusion; Transient feature extraction;
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