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Abstract: In this paper, the withstand voltage characteristics of cross-linked polyethylene (XLPE) and its
nanocomposites at different temperatures was systematically measured by step voltage rising method. A new
method for calculating the key parameters of the Crine model was proposed, and the activation energy and charge
acceleration distance of XLPE and its nanocomposites at different temperatures were calculated on the basis of the
experimental results of step voltage rising method. The results show that the characteristic breakdown time of both
the materials decreases with the increase of temperature. At the same temperature and time step, the characteristic
breakdown voltage and breakdown time of XLPE nanocomposites are higher than that of XLPE, and the electrical
ageing life of XLPE nanocomposites is longer than that of XLPE under high voltage. With the increase of
temperature, the ageing activation energy and charge acceleration distance of the two materials increase. Under the
same temperature, both the ageing activation energy and charge acceleration distance of XLPE nanocomposite are
smaller than that of XLPE. It is more intuitive to reflect the ageing resistance of insulating materials by activation

energy and charge acceleration distance on basis of Crine model than the ageing life index on basis of the inverse
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power model or exponential model.

Key words: XLPE; electric heating combined ageing; step voltage rising method; ageing life; Crine model
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Fig.2 Analysis of results in logarithmic coordinates
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Fig.3 Ageing experimental device
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Tab.1 Characteristic ageing parameters of

XLPE at different temperatures
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/C /min IR ) /s o R /kV /s
1 479.4 45 244
20 5 1978.1 40 148.1
25 8377.5 35 852.5
1 3329 35 7.9
40 5 1378.6 30 158.6
25 5581.9 25 1066.9
1 3293 30 43
60 5 1365.0 25 145.0
25 6 080.7 25 60.7
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K value at different temperatures
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Tab.4 K and L values corresponding to XLPE

nanocomposites at different temperatures

WE/IC K L
20 2.223%x10% 6.206 7x10°
40 2.963x10* 1.041 1x10’
60 3.555x10™ 1.150 6x10’
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Fig.5 Life characteristics curves of XLPE and its

nanocomposites at different temperatures
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