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Research on Fault Line Selection Method for Small Current Grounding System in High Noise

Environment Based on IDRSN
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Abstract: In small current grounding systems, transient zero-sequence current signals during single-phase ground faults
are characterized by short duration, fast decay, and susceptibility to electromagnetic noise interference. Addressing the
insufficient noise robustness of existing line selection methods, this paper proposes a novel fault line selection method based
on an Improved Deep Residual Shrinkage Network (IDRSN) .Firstly, an improved threshold function with dynamically
regulated shrinkage factors is proposed to reduce the loss of effective features. Secondly, an Adaptive Threshold Block
(ATB) and an Adaptive Shrinkage Block(ASB), based on an efficient channel attention mechanism, are designed. These
blocks are incorporated into an Improved Residual Shrinkage Building Unit (IRSBU) . This design enables the adaptive
acquisition of threshold parameters and shrinkage factors, enhances the model's denoising capability, and optimizes
computational efficiency. To validate the effectiveness of the proposed line selection method, tests were conducted under
various complex interference scenarios on a 10 kV radial distribution line system and the IEEE-34 node simulation system.
The results demonstrate that the proposed IDRSN model achieves an average F;-score improvement of 3.11% compared to

the DRSN model under strong noise conditions of -5 dB.

Key words: low current grounding system; fault line selection; improved deep residual contraction network; threshold function; efficient
channel attention
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Table 7 Experimental results of each variant model
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