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Abstract: In recent years, ablation failures of the water-blocking buffer layer in high-voltage cross-linked polyethyl-
ene (XLPE) cables with corrugated aluminum sheath structures have occurred frequently, causing serious impacts
on the safe and stable operation of power systems. Significant attention has been paid to research on failure charac-
teristic analysis, detection methods, and solution strategies for buffer layer ablation in high-voltage XLPE cables. In
this paper, the basic structures of different types of buffer layers are analyzed , and the development process of buffer
layer ablation as well as the accompanying physical and chemical characteristics generated during the ablation pro-
cess are reviewed. Through the construction of a simulated ablation platform and cable equivalent circuit models un-
der different operating conditions , as well as multi physics field simulation models, the physical characteristics that
accompany the ablation process have been further refined. The development of the buffer layer from moisture to ero-

sion can be divided into three stages. When air gaps or white powder are present in the buffer layer, they affect the
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electric field strength , voltage distribution, and local temperature rise within the buffer layer. As a result, partial dis-
charge phenomena occur inside the buffer layer. In addition, the temperature on the buffer layer surface rises to ap-
proximately 45 °C over one cycle. According to calculations based on the heat balance equation , the temperature at
the locations where white powder is present can reach several times that of one cycle. The conditions and key influ-
encing factors in case of ablation, including the depth of groove pressing into the aluminum sheath, air gap spacing,
area and thickness of white powder, length of poor contact, are summarized. In addition, various detection methods
are compared and analyzed based on the physical signature signals and byproduct detection techniques associated
with the buffer layer ablation process. Moreover, solutions to fundamentally address the ablation failure of high-volt-
age cable buffer layers are discussed from such two perspectives as buffer layer repair and the development of novel

buffer layer designs. This paper provides a reference for optimizing buffer layer materials and structures , improving

their ablation resistance , and developing defect detection technologies for buffer layers.

Key words: high voltage XLPE cable; buffer layer; ablation mechanism; simulated ablation; fault detection
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Fig. 1 High-voltage XLPE cable structure
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Fig.2 Water blocking buffer layer structure
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Fig. 19 Diagram of electric-thermal coupling
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Fig. 20 Temperature distribution of cables
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gap thickness
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Fig. 30 KSXF 500 cable repair fluid
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