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Abstract: With the continuous expansion of the power grid, the accuracy and response speed of fault line selection for transmission
and distribution lines have become important links in ensuring stable power supply. Starting from the technical limitations of existing
line selection methods, this article proposes a new high-precision fault line selection algorithm based on multi parameter fusion and
intelligent optimization. This algorithm combines current surge analysis, wavelet transform feature extraction, and improved support
vector machine to achieve fast and accurate fault line selection function, significantly improving system response capability and
robustness, and providing technical support for smart grid operation and maintenance.
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