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Effect of interface contact state and temperature on interfacial breakdown
voltage and morphology of cable accessories

WU Kai', WU Shaolei', FENG Yu', ZHANG Tianfeng’, CHI Zhengnan’

(1. Electric Power Research Institute, Anhui Electric Power Company of State Grid, Hefei 230601, China;
2. College of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: The cable joint interface is easy to discharge along the surface, which would lead to insulation failure, making it
become the weakest link in the power cable system. In this paper, the effects of different interface roughness, pressure, and
temperature on the AC breakdown voltage of the silicone rubber/polyethylene double-layer dielectric interface were
investigated, and the interface discharge channels after breakdown were analyzed. The results show that the interface
breakdown voltage at room temperature is related to the interface roughness. The higher the interface smooth degree, the
higher the interface breakdown voltage, and the smaller the interface carbonization area. The bigger the interface pressure,
the higher the interface breakdown voltage, while the interface carbonization area increases at first and then decreases. With
the increase of temperature, the interface breakdown voltage decreases, but the breakdown voltage at higher temperature
does not decrease significantly. In addition, the interface carbonization area increases at first and then decreases with the
increase of temperature, and the change of interface contact state at different temperatures is one of the main reasons
affecting its properties. The interface state of cable accessories has a significant impact on their interface breakdown
characteristics, which should be paid attention to during cable operation and maintenance.
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Fig.1 SR/PE interface specimen arrangement and

interfacial electrode arrangement

12 AEEFRE

N T R B I — 5 R, A SCR A E 2
B B S R 26 B . %26 B 32 Bl 3 o ML
B IR SR IR A4 ) B B AT R DA R T 7 A% Ik 2% 41
Bo A HLBCE AR VU A LA IS KT I8 AL HAR , T
¥ 5 AR 2 (81 1) 3 0] LLZBE AT R A i
A 30 AR, T P AR 2 IO R 0 s . e
i e SRR RE, e 7708 3 e A AR R . R AR R
()7 BRI AT A R B s2 16 77

Bl 3 A ac i R B A 2 iR S A
P A S Y B B SNl Sl s AT 1N N
TR XA A Y 1l X 38 32 240 45 SR/PE Ft I i
FE LA DA B2 5 T it 1 2%

i THIAH RS R0 F T R 5 2 (R B8 38 7E 25 °C



MR 2023,56(12) R YU TR AR G R 1L M S o AT AR P T 87

SR PE
HVQ%\ - — | AL R
‘ 1 /—l—lT el
[T I 1
\ L IE e
ﬁ’»‘*fi“f’/fjémj FE S LDJ

Hie
2 AEREZEMERTE
Fig.2 Interfacial pressure application device and

sample arrangement
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Fig.3 Interfacial breakdown testing platform
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Fig.4 Interfacial breakdown voltage under different roughness
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Fig. 6 Interfacial images of PE/SR samples after breakdown

under different roughness
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Fig.7 Schematic diagram of interfacial carbon trace evolution
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interface under different pressures
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Fig.9 Interfacial images after breakdown of

PE under different roughness
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under different temperatures
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Fig.11 Interfacial images after breakdown of PE under

different temperatures
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