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Evaluation method for buffer layer ablation of high voltage cable based on

gas stoichiometric characteristics
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Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The ablation of the buffer layer of high-voltage cables is accompanied by the release of characteristic gas, so the

characteristic gas can be used as an indicator for the detection and evaluation of ablation faults. However, the correlation

between the type and concentration of released gas and the degree of ablation is still unclear. In this paper, a buffer layer

ablation simulation experiment platform was established. After comprehensive consideration, C,H,, C,H,, C,H,, and CO

were selected as the characteristic gases for buffer layer ablation evaluation, and the change law of their stoichiometric

characteristics with buffer layer ablation degree and moisture content were analyzed. The results show that the average

molar mass of characteristic gas decreases with the increase of moisture content in buffer layer, and the ratio of C to H atoms

in characteristic gases under humid conditions is higher than that under dry conditions. The concentrations of C and H atoms

continuously increase with the burning time, and with the increase of burning time, the concentrations of C and H atoms first

decrease, then increase and then decreases, and finally monotonically increase with the increase of moisture degree. Analysis

suggests that the differences of damage to the buffer layer structure under different conditions are the reasons for the change

in the stoichiometric characteristics of the released gas.

Key words: high voltage cable; buffer layer ablation; characteristic gas; stoichiometric characteristics
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Fig.1 Schematic diagram of ablation simulation

experimental platform
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Fig.2 Infrared spectrum results of ablative characteristic gas
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Table 1 Molar mass of the ablative characteristic gas
FEAUE BERBTE/(gmol) | RFESA BRI/ (g/mol)

C,H, 30.069 0 C,H, 28.053 2

C,H, 26.037 3 CO 28.010 1
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Fig.3 The change of the average molar mass M, of ablative

characteristic gas and its decreasing rate with ablative time
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Fig.4 The changes of hydrocarbon gas R, and its growth
rate with ablation time
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Fig.5 The changes of concentration of C and H atoms in the

characteristic gas with ablation time
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Fig.6 The white substance formed on the

surface of the buffer layer
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Fig.7 The change of voltage at both ends of the sample in

simulated ablation experiment
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Fig.8 Thermogravimetric analysis curves of PET and

water-blocking powder
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