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Study on space charge characteristics of
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Abstract: The accumulation of space charge is easy to cause the internal electric field distortion of cross-linked
polyethylene insulation, resulting in insulation ageing and even failure. Nano-doping or modification can inhibit the
accumulation of space charge, so it has received widespread attention. In this paper, the space charge properties and
electrical conductivity properties of cross-linked polyethylene composite doped by silica and magnesium oxide nano filler
were measured, and the action mechanism of nanofillers was analyzed combined with the theoretical band gap model. The

results show that the MgO-doped cross-linked polyethylene composites have higher dielectric constant, lower space charge

accumulation, and smaller electrical conductivity compared to silica-doped cross-linked polyethylene composites.
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Fig.1 SEM characteristics of the nanocomposites
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Fig.3 The average space charge density of the

nanocomposites
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Fig.4 Apparent charge mobility of the nanocomposites
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Fig.5 Conductivity current of the nanocomposites
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Fig.6 Conductivity measurement results of the

nanocomposites
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Fig.7 UV absorption spectrum of XLPE-OS-SiO, composite

with 1% mass fraction of SiO,
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Tab.1 Band gap energies obtained from UV absorption

spectra
ST XLPE-0S-SiO, [f] XLPE-APTES-MgO [
J > 50 % B AR /e V i B RE eV
3.62 2.64
2 3.76 2.70
3 3.85 2.33
4 3.98 231
5 3.96 2.45

Lt , XLPE-APTES-MgO 44K & & 4 K} 1) 77 R g &=
BN,

K LCR 2r BTGl & 1 48 OS 2% 1 Sio, 4
APTES 2§ 4 (1] MgO T8l [ A5 X A B 280, FoME
SR 41103, R 2 NGIKE S MR XA
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Tab.2 Relative permittivity of the nanocomposites

AR XLPE-0OS-SiO, )  XLPE-APTES-MgO [f]
JFE 43 HU % FEXE A A 4 FERS A o 2
4 XLPE 2.80 2.80

1 3.00 4.32

2 3.11 4.34

3 3.15 4.47

4 3.27 4.51

5 3.40 4.45
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Fig.8 Theoretical model of band gap of the nanocomposites
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