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Simulation study on critical condition of current density for ablation of
high voltage cable buffer layer to insulating shield layer

MEN Yekun', ZHANG Ke?, GUO Wei', JI Hongquan', REN Zhigang', ZHANG Jingcheng’, GAO Jian’
(1. Electric Power Research Institute of State Grid Beijing Electric Power Company, Beijing 100075, China;

2. Xi'an Jiaotong University, Xi'an 710049, China;
3. State Grid Beijing Electric Power Company, Beijing 100075, China)

Abstract: To investigate the critical conditions of high voltage cable buffer layer ablation, the types of insulation shielding
damage caused by actual cable ablation were summarized in this paper. A three-dimensional asymmetric high-voltage cable
model was established by finite element simulation. The ablation development process of high-voltage cables under both dry
and wet conditions, as well as the mechanisms of their damage to insulation shielding, were studied separately. The
difficulty of ablation under the two conditions was compared and analyzed. The results show that damage under dry
condition is attributed to current-induced thermal effects caused by prolonged poor contact. When poor contact extends to
7.5 m, the surface current density on the buffer layer reaches as high as 442 A/m’, and the temperature reaches high as 200°C
within the buffer layer. Damage under wet condition arises from current-induced thermal effects caused by the high
resistance products from electrochemical corrosion, and these products can penetrate areas where current and temperature
are concentrated within the buffer layer. When the coverage rate of white powder reaches 97.9%, the surface current density
on the buffer layer is up to 416 A/m’. Simulation results align closely with actual dissolution observed in faulty cables
affected by ablation, thus validating our analysis findings presented in this paper.

Key words: buffer layer ablation; insulation shield layer; current heating effect; electrochemical corrosion; finite element
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