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Tab.1 Information of cable samples

i Pz FRR IR I #6252/ mm KE/cm
1# 29 4F GW-1 ZR-YJLW02-64/110kV-1x700mm> 20 100
24 29 4F GW-1 ZR-YJLW02-64/110kV-1x700mm’ 20 104
3# 17 4F GN-2 ZR-YJLW02-64/110kV-1x630mm> 17 105
4# 17 4 GN-3 ZR-YJLW02-64/110kV-1x630mm> 17 96
54 5 4 (k) GN-4 ZR-YJLW02-64/110kV-1x800mm> 16 80
6# 91H GN-5 ZR-YJLW02-64/110kV-1x400mm> 16 130
T# 114 GN-6 ZR-YJLW02-64/110kV-1x630mm? 17 66
8# 91™H GN-6 ZR-YJLW02-64/110kV-1x400mm> 18 78
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Fig.1 Pretreatment of cable joint
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Fig.2 Measuring wiring diagram
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Fig.3 Background and depolarization current
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Fig.4 Depolarization current curves of eight cables
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Tab.2  Fitting parameters of depolarization current
45 I,/pA T./s  q T,/s  a, Ty/s a,
1# -0.26 8.30 -6.22 41.89 -3.00 287.32 -0.95
2#  -0.11 4.08 -21.02 36.79 -6.11 226.25 -1.54
3#  -0.17 12.88 -4.30 60.67 —1.34 266.12 -0.98
4# -0.10 3.42 -9.33 33.24 -1.55 161.02 -0.80
5# -0.09 5.60 -14.38 36.34 -3.77 262.75 -1.23
6# -0.09 9.59 -12.14 38.49 -6.77 221.85 -1.34
7# -0.08 21.27 -1.41 90.10 -0.78 373.16 -0.28
8# -0.10 9.93 -3.12 47.25 -3.84 281.47 -1.38
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Tab.3 German standard
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Tab.4 Calculation results of aging factor
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1# 29 4 2.08 0.01 HAE
24 29 4F 1.89 0.01 HAE
3# 17 4 1.87 0.04 AR
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5# 5 4F 2.01 0. 06 A
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Fig.5 Relation between aging factor and operation time
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Fig.6  Surface potential attenuation of cable slices
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Fig.7 FTIR curve of XLPE samples
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Fig.8 Dielectric spectrum of XLPE samples
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Tab.5 Conductivity of cable samples
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Fig.9 Micro-morphology of cable slices
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Insulation state evaluation of 110kV cable based on isothermal
relaxation current
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Abstract : In order to evaluate the insulation aging state and residual life of the cables in service, the depolarization
current of 110kV cross-linked polyethylene ( XLPE) insulation cables was tested by isothermal relaxation current
method. The state of cable insulation was preliminarily judged by the obtained current curve, and then the third-or-
der exponential decay model was introduced based on isothermal relaxation theory to fit the current curve. The aging
factor A was calculated by fitting parameters. The experimental results show that the insulation status of XLPE cable
can be roughly evaluated from current curve, and the aging factor A is approximately linear with the actual service
life of XLPE cable. The aging factor of the failure cable is larger than normal operating cable. The calculation of the
aging factor involves different polarization processes of cable insulation, which can evaluate the aging state of high
voltage cable more accurately. The evaluation criteria of the aging factor still needs to be further refined.

Key words: XLPE; high voltage cable; depolarization current; aging factor; insulation state evaluation





