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Influence of inhomogeneous force on development process of
high voltage cables buffer layer ablation faults
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Abstract: External force is the significant factor affecting the buffer layer ablation faults development of high voltage
cables. The actual cable laying conditions and cable core gravity will lead to inhomogeneous force on the buffer layers.
However, the influence of inhomogeneous force on the development process of buffer layer ablation faults is still unclear. In
this paper, a simulating ablation experiment platform of buffer layers under inhomogeneous force was built. The influence of
local inhomogeneous force on the buffer layer ablation development process was studied under dry and wet conditions. Then
combining with the variation of buffer layer local volume conductivity, micromorphology and the components of ablation
products, the affecting mechanisms of inhomogeneous force on the fault development were analyzed. The results show that
in the dry condition, the current density of buffer layer decreases gradually with the ablation time, and the decreasing rate is
higher in the force concentration region. While in the wet condition, the current density of buffer layer surges dramatically in
the initial ablation stage, and then drops rapidly, exhibiting the characteristic of a current density peak. In the local force
concentration region, the peak value of current density is larger, and the current density variation rate inner the peak is faster.
It is analyzed that the local force concentration could increase the effective contact area between the buffer layer semi-
conductive fibers, leading to the rising of current density and aggravating of ablation process.
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Fig.1 Simulated ablation experiment platform of the

buffer layer under inhomogeneous force
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Tab.1 Condition settings of the simulated ablation

experiment under inhomogeneous force
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Fig.2 Ablative current density variation of the

dry buffer layer under even force
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Fig.3 Ablative current density variation of the

dry buffer layer under inhomogeneous force
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Fig.4 Ablative current density variation of the

wet buffer layer under inhomogeneous force
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Fig.5 Surface morphology of the ablative buffer layers
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Fig.6 SEM observation results of the

buffer layer ablation sites
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Fig.7 The local volume conductivity of ablation buffer layers

under different measurement methods
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Fig.8 XPS measurement results of the white substance on the

buffer layer surface
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Fig.9 The influence of inhomogeneous force on the

microstructure of buffer layer
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