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Abstract: The types of partial discharge faults are closely related to the severity of insulation failures in gas insulated
switchgear (GIS), thus the precise identification of these faults is crucial for maintaining the stability of power supply
systems. Traditional methods of partial discharge pattern recognition lack adaptive denoising capabilities and mechanisms
to handle multi-scale fault features, and they primarily rely on expert experience. This results in significant limitations
when dealing with complex partial discharge signals that contain substantial noise and inherent multi-scale characteristics,
thereby constraining further improvements in the accuracy of fault type recognition. To address these challenges, this pa-
per introduces a multi-scale attention adaptive denoising network (MAADNet), which integrates a multi-scale feature
learning module, a convolutional block attention module (CBAM) attention mechanism module, and a soft threshold
function. This network possesses robust adaptive denoising and multi-scale fault feature learning capabilities. Specifically,
the multi-scale feature learning module employs dilated convolutions with varying dilation rates to extract features at
multiple scales; the CBAM attention mechanism and soft threshold function collaboratively adjust the denoising threshold
based on the characteristics of the input partial discharge signals, effectively suppressing noise. Moreover, to validate the
effectiveness of the proposed network, a partial discharge experimental platform was set up, and four typical partial dis-

charge fault models were designed and constructed to collect a dataset of different fault types. Experimental results
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demonstrate that the proposed method achieves a recognition accuracy of 94.34% on the partial discharge dataset, outper-

forming other advanced methods and showing promising application prospects.

Key words: gas insulated switchgear; partial discharge; pattern recognition; multi-scale features; attention mechanism
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Fig.1 Detailed architecture of MAADNet
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Fig.2 Schematic diagram of partial discharge experiment
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Table 3 Performance comparison of the proposed method with other excellent methods
fE
P AR - -
SVM RF XGBoost BPNN 1DCNN ResNet MobileNet DenseNet DRSN Swin-T MAADNet
Al% 45.57 56.32 66.73 64.59 72.94 81.83 83.70 85.31 86.18 92.37 94.34
P/% 42.27 56.31 67.26 66.65 72.89 82.13 84.21 85.39 86.40 92.58 94.36
Fi/% 37.83 56.31 67.00 65.60 72.94 81.98 83.94 85.34 86.29 92.48 94.35
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Fig.5 Visualization results of t-SNE clustering features for

different models
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Table 4 Ablation experiments for the proposed module
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