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Clustering separation method of partial discharge signals in transformers
based on multi-terminal pulses amplitude ratio
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Abstract: In the partial discharge test and detection of power transformers, multi-source pulse overlap seriously affects the
identification of partial discharge signals. In this paper, a clustering separation method of partial discharge signals based on
multi-terminal pulse amplitude ratio was proposed. Firstly, the partial discharge test of 220 kV transformer was carried out,
and the pulse overlapping phenomena in PRPD and T-F spectra under different test voltages were analyzed. Then, based on
the propagation attenuation law of different types of pulses in transformer, a three-dimensional amplitude ratio pulse
clustering separation method based on multi-terminal detection of transformer was proposed, and the method was realized
by DBSCAN algorithm. Finaly, multi-terminal detection was carried out during the partial discharge test of 220 kV
transformer, and the clustering separation and pulse source analysis of the pulse were carried out. The results show that
utilizing the multi-terminal amplitude ratio clustering separation method can accurately divide the multi-source overlap
pulses during partial discharge process in to interference pulse and two kinds of discharge pulse, and the initial location of
the pulse source can be realized according to the amplitude ratio . The multi-terminal pulse amplitude ratio clustering
separation method realizes the extraction of transformer partial discharge pulse, and its development and application will be
conductive to improve the anti-interference capability and detection accuracy in transformer partial discharge testing.
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Table 1 Parameters of transformer high voltage bushing
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Fig.1 Schematic diagram of wiring and measurement points

for PD testing on transformer
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Fig.2 Test voltage and application time
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Table 2 Induced voltage on the high voltage side
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Fig.3 PRPD spectra at different test period
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Fig.5 Flow chart of PD and interference

recognition algorithm
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Fig.6 Locations of the four measurement terminals
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