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Abstract: The interface breakdown between cable main insulation and accessory insulation is the main form of
power cable insulation damage, so it is necessary to study the solid composite interface breakdown mechanism and
discharge characteristics. In this paper, the XLPE-EPDM composite interface is taken as the research object. Based
on the surface contact theory and interface discharge test, the micro morphology of the interface is observed by
microscope and the characteristic quantity of the interface morphology is extracted. The influence of the interface
contact morphology on the interface discharge characteristics is studied. The results show that there is a good
correlation between the insulation strength of the composite interface and the interface morphology. With the
decrease of surface roughness, the ratio of actual contact area increases, the density of contact points increases, and
the size of air gap decreases; however, the initial voltage of partial discharge and the breakdown voltage of interface
increase, the repetition rate of discharge and the power of discharge decrease, and the intensity of partial discharge
decreases. This study provides a theoretical basis for improving the material and structure design, type selection,
guiding the installation process of cable accessories and cable fault detection.
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Fig. 1 Schematic diagram of composite interface

discharge test device
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Fig. 2 Composite interface discharge test circuit
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Tab. 1 PD initiation/breakdown voltage of XLPE-EPDM
composite interface
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