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Study on Ablation of Buffer Layer in High Voltage XLPE Cable
Induced by Concentrated Radial Current
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Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: In order to study the ablation mechanism of buffer layer of corrugation aluminum (Al) sheath high
voltage cross-linked polyethylene (XLPE), firstly, we analyzed a ablation failure of 110 kV XLPE insulated cable,
and proposed that the concentrated radial current was the cause of ablation failure. Secondly, a simulation model of
the faulty cable was established. The current density and its distribution of the contact part of buffer layer and
corrugated Al sheath were simulated, and the simulation results were proved by model experiment and calculation.
It was found that the size and distribution of radial current were affected by the embedded depth of Al sheath in the
buffer layer and the volume resistivity of the buffer layer. Finally, simulation experiments were designed to prove
that the radial current concentrated was one of the causes of buffer layer ablation, and the experimental conditions
of the simulated ablation experiment were controlled in the thermostat. The surface morphology of the
experimental sample and the ablated Al sheath were compared by optical microscope. The results show that the
ablation process in the ablation experiment is the same as that in the actual faulty cable, and with the increase of
the current density in buffer layer, the ablation start time decreases. This paper reveals the physical mechanism of

radial current concentration in the ablation fault of corrugated Al sheath, which provides guideline for relevant
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fault diagnosis and protection.
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Tab.1 Model parameters of 110 kV XLPE insulation cable

Hikes HLURE/(S/m)  ARXEER AR/ mm
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RN 4.97x102 530.0 1.47
%% 1.83x10°1 2.3 15.78

#a 2% Bt it 4.83x107 325.0 1.35
Gz 4.25%10° 330.0 4.00
EEAR Y 3.45x107 — 2.00
VI ak= 1.62x107 150.0 3.50
Ghf 2 4.56x107 140.0 0.50
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