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Abstract: To address the partial discharge based insulation defect recognition problem, a sequence modelling
method for sorting and recognition is proposed based on Transformer architecture with 3 major modifications, i.

e. the replacement of position encoding section by an overlapped-sliding-segmentation processing for the
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sequences, to adapt to the low Signal-Noise-Ratio partial discharge signals as well as to preserve the spectral
information carried in the sequences; a spectral feature processing block to be placed before encoder blocks to
improve the learning and application of frequency domain information; and a Pre-ILN structure to upgrade the
encoder for faster training and higher stability. Test samples were designed and built for each type of the
insulation defects in accordance with the 4-category classification, experiments were carried out with high
voltage at power frequency to produce partial discharge, and sequences of the ultrasonic signals emitted were
recorded to build a dataset. A sequence model for sorting and recognition was built according to the proposed
method, favorable results were achieved, proving the success of the method. Ablation experiments were
designed and performed for each of the 3 proposed modifications and their combinations, and their effectiveness
and necessity were proved. Models were also built with 4 other sequence modelling method and 3 non-sequence
modelling methods on the same dataset, comparisons were made across them and against the proposed model,
and the results showed the superiority of the proposed model in accuracy and resource consumption.

Key words: partial discharge; recognition; sequence-based modelling; Transformer; overlapped-sliding-

segmentation; spectral feature processing block; pre-layer normalization
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Fig.2 Position encoding visualization and time domain signal comparison before and after adding position encoding
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Fig.8 Comparison of waveforms at 78.125ksps and 625ksps sampling rates (from left to right, the sub-graphs are corona, in-

ternal air gap, floating potential, and surface discharge)
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Fig.11 The loss and accuracy variation curve of the model during training and validation
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Table 3 Comparison among models from various methods
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