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Study on correlation between current density and
gas product concentration of buffer layers for
high-voltage cable during ablation process
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Abstract: The buffer layer of high-voltage cable will generate gas products during the ablation process. However, the
correlation between the gas product concentrations and conductive property of buffer layer during the ablation process is still
unclear at present. Therefore, we conducted a simulated ablation experiment on cable buffer layer and studied the evolution
law of current density and gas product concentrations during the ablation process of buffer layer. The results show that under
both the dry and wet conditions, the current density of buffer layer exhibits a bi-exponential function decay law with the
increase of ablation time, and the decay rate of current density shows a trend of decrease rapidly at first and then unchanged
basically with the increase of ablation time, only the wet sample exhibits peak current density during the initial stage of
ablation. The gas chromatographic test results show that under the wet condition, the gas products during the ablation
process of buffer layers are CO,, H,, CO, CH,, C,H,, C,H,, and C,H,. Under both the dry and wet conditions, the gas product
concentrations increase rapidly at first and then tend to a stable value with the increase of ablation time, and the increase
time of gas concentration is consistent with the decrease time of current density, which indicates the change laws of current
density and gas concentration with the ablation time is closely related. It is analyzed that there is a correlative relationship
between the current density decay rate and the gas products generation rate during the ablation process of buffer layer, and
the variation of gas product concentration can reflect the severity of buffer layer ablation.
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Fig.l1 Simulated ablation experiment diagram of buffer layer
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Fig.2 The change of current density of buffer layer with

ablation time under dry condition
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Fig.3 The change of current density of buffer layer with

ablation time under wet condition
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Tab.l Fitting parameters of current density change with

ablation time of buffer layer during ablation process
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Fig.4 The change of current density decay rate with ablation
time of buffer layers during ablation process
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Fig.5 The change of gas product concentrations with ablation

time of buffer layer during ablation process under dry condition
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Fig.6 The change of gas product concentrations with
ablation time of buffer layer during ablation process

under wet condition
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Fig.7 Stable concentration values of gas products of the

buffer layer during ablation process

23 ZHERMIRETEREESSESRE

REMERKBKME S

R S 0 J= PR (0 2H R 45 7 R B )= 11
LR T Bk TR R S TG0 I S T LA
25 W 2% DL K 3% B AN T 95 Al 22 Ta) SR i 1 BH K
e, O WE TR, G2 b R BRI R P A UK
PRI RETR E SR R R A T AT I ) RO L
LB KN 5 80 7 5 2 1) B HLA 2 s B2, 3 ] 2%
THZ B2 T e 2T 4 DL BH KOk 2 e b i AR v A
AR SRS o

TR 5 A T G R R i 0 2 T A
TS 8 Fror o

() THRZMT (bR AN
El8 Bid/EEHEREMHMAS
Fig.8 Surface morphology of buffer layer after ablation
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Tab.2 Element composition of white materials on the

surface of buffer layer after the wet ablation
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