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Analysis of partial discharge characteristics of DC cables under different
typical defects and the influence of temperature on PDIV/PDEV

Yang Tianyu', Gu Huangjing', Li Hai', Chen Weimeng', He Yang', Li Baiyu’, Zhao Su®
(1. State Grid Shanghai Electric Power Company Cable Branch, Shanghai 201412, China;
2. Shanghai Jiao Tong University, Shanghai 201100, China)

Abstract: To investigate the partial discharge behaviors of typical insulation defects under normal operating temperatures,
DC cross-linked polyethylene cables were taken as the objects, three kinds of defects such as bubbles, protrusions, and
scratches were introduced to the cables. High-frequency current signals were collected at 70°C to analyze their discharge
pulse characteristics, and the change laws of partial discharge inception voltage (PDIV) and extinction voltage (PDEV) were
tested within the temperature range of 40—-80°C . The results show that the PD behavior of different defects at the same
temperature are significantly different, the protrusion defects exhibit the highest discharge pulse repetition rate, whereas the
bubble and scratch defects show larger pulse amplitudes. Spectral analysis reveals that the frequency band of discharge
signal from protrusion defect is broader and the energy distribution is wider. Temperature elevation significantly reduces the
PDIV and PDEV for the three kinds of defects, among which bubble and protrusion defects are more sensitive to
temperature, while scratch defects show a smaller change with temperature. Additionally, the difference between PDIV and
PDEV of bubble defects is the largest, and the discharge sustainability is the strongest.

Key words: HVDC cable; partial discharge; inception voltage; extinction voltage; temperature effect; spectral analysis
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Fig.1 Defect setting diagram
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Fig.2 Experimental setup for partial discharge detection
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Fig.4 The typical discharge pattern of bubble defects
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Fig.5 The typical discharge pattern of protrusion defects
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Fig.6 The typical discharge pattern of scratch defects
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Table 1  Statistical table of discharge data for different defects
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Fig.7 PDIV and PDEV of three typical defects
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Fig.9 Equivalent model of bubble defect before and after PD
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