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Low frequency ageing characteristics of cross-linked polyethylene
insulated cables
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Abstract: Cross-linked polyethylene (XLPE) submarine cable is a key transmission equipment in flexible low-frequency
transmission scenarios such as medium and long-distance island transmission and offshore wind-solar new energy power
generation. In this paper, XLPE insulated cable was conducted electrothermal ageing tests under low frequency voltage, and
the effects of ageing voltage frequency on the electrical properties, mechanical properties, and micro-structure of XLPE
insulation were studied. The results show that when the ageing voltage frequency is 10—50 Hz, the AC electric strength,
volume resistivity, and elongation at break of XLPE ageing samples increase at first and then decrease with the increase of
ageing voltage frequency. The electrical properties of XLPE samples aged under 20 Hz and 30 Hz of voltages are better
than those aged under other voltage frequencies. The change trend of crystallinity of XLPE ageing samples with ageing
voltage frequency is consistent with the electrical properties. The thermal ageing at lower voltage frequency contributes to
the recrystallization of XLPE insulating materials, while the thermal ageing at higher voltage frequency will damage the
crystalline structure of the material and increase the proportion of amorphous regions. The research results can provide a
reference for the applicability of XLPE insulated cables in low frequency transmission technology.
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Fig.1 Low frequency voltage ageing test platform diagram
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ring-cutting sampling and ring-cutting samples
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Fig.3 Electric strength of XLPE samples under ageing

voltage with different frequencies
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Fig.6 Elongation at break of XLPE samples
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Fig.7 Infrared spectra of XLPE samples
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Table 1 DSC melting enthalpy and crystallization parameters
of XLPE samples

EACHIE IR (AH)  SEEIE ERNEE(T,)  SEEIRE(T)
A% /Hz /(J/g) 1% /'C /'C
REM 86.80 30.19 103.39 88.49
10 86.53 30.10 103.17 86.43
20 88.08 30.64 104.28 88.13
30 87.99 30.61 103.25 87.78
40 86.58 30.11 103.40 87.98
50 86.36 30.04 104.24 87.62
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Table 2 Crystallinity of XLPE samples under ageing voltage

with different frequencies
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