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Abstract: The crosslinking process of DC cable will produce a lot of byproducts in the insulation, which will affect the
electrical performance of the cable. The crosslinking byproducts are usually removed by degassing process, but with the
increase of voltage level of DC cable and the further increase of insulation thickness, it becomes more and more difficult to
remove byproducts. In this paper, 500 kV HVDC XLPE cable insulation slices are selected as research samples, and a
semi-quantitative analysis method for the relative content of crosslinking byproducts was established. The change of
crosslinking byproducts content in cable insulation during degassing and the effect on the DC feature of insulation were studied.
The results show that degassing can reduce the by-products in cable insulation, but can not completely remove the byproducts.
In the whole degassing process, the content of byproducts in the middle insulation is the highest, and the content of by-products
in the inner insulation and the outer insulation is the least. After 75 days of degassing, the DC conductivity of insulation
decreases exponentially from 10™° S/m to 107" S/m with the decrease of byproducts content. DC breakdown field strength does
not change significantly with the content of byproducts. The average charge density and maximum field strength distortion
respectively decreased linearly from 8.3 C-m™ and 113% to 6.4 C-m™ and 55%. Meanwhile, the trap density decreased from
367 pC to 102 pC, and the trap depth decreased from 0.45 eV to 0.04 eV.
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Fig. 2 Dimensional diagram of three electrode system
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Fig. 4 Variation of relative content of byproducts with

degassing time
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Table 1 Linear correlation coefficient between
conductivity and relative content of acetophenone under

different measurement conditions
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Table 2 Linear correlation coefficient between
conductivity and relative content of cumyl alcohol under

different measurement conditions
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Table 3 The linear correlation coefficient between the
average charge density and the maximum field strength

distortion rate and the relative content of acetophenone

2R AR R EL
SR
20 kV/mm 30 kV/mm
T 27 HA A 2 0.785 0.832
5 K 3 R B A R 0.970 0.912

R4 FHRAEENRKSBRRR SHERAN SR
R AR R E

Table 4 The linear correlation coefficient between the

average charge density and the maximum field strength

distortion rate and the relative content of cumyl alcohol
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Table 5 Peak thermal stimulation current, activation energy, and trap charge of samples at 0 and 75 days of degassing
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