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Research on concentration evolution law of ablative characteristic
gas of high voltage cable buffer layer

MEN Yekun', GUO Wei',
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2. State Key Laboratory of Electrical Insulation and Power Equipment,
Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In recent years, buffer layer ablation failure occurs frequently in high voltage cables with corrugated aluminum
sheathed structure, but there is a lack of effective method to determine the severity of ablation defects in cable buffer layer.
In order to explore the evolution law of gas product concentration during buffer layer ablation, and use it to diagnose the
severity of ablation defects, a simulated experimental platform for buffer layer ablation was established in this paper. The
law of ablative characteristic gas concentration of buffer layer with different water contents changing with ablation time was
investigated,and the variation law was quantitatively analyzed by using a negative exponential function n=—Aexp(~#/7)+n,.
The results show that the concentration of C,H4, C,H,, and H, increases in a negative exponential relationship with the
increase of ablation time. With the increase of water content, the concentration of C,H, and C,H, decreases slightly, while
that of H, increases. The generation rate coefficient(4/7) of C,H, and C,H, can reflect that whether the buffer layer is damp,
and the A/t of H, increases gradually with the increase of water content in buffer layer, which is expected to be one of the
bases for judging the degree of damp of buffer layer.

Key words: high voltage cable; buffer layer ablation; air gap discharge; gas concentration; rate of production
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Fig.1 Simulation model of 110 kV XLPE cable
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Fig.2 Simulation results of electric field distribution of cable

with an air gap of 3 mm
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Table 1 Shape parameters of aluminum electrode
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Fig.3 Simulation results of electric field distribution of

common electrodes
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Fig.4 Schematic diagram of experimental platform for buffer

layer ablation simulation in laboratory
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Fig.5 Changes of characteristic gas concentration of buffer layers with ablative time under different water content
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Fig.6 Changes of characteristic gas concentration of buffer layer with water content under different ablative time
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Fig.7 Comparison of gas concentrations changes with ablative time under two buffer layer states
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