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Characterization of Undergrounded Distribution Cables — Chemical Structural
Defects, impurities, Degree of Crosslinking and Shrinkage
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Abstract

The structural defects, impurities, degree of crosslinking and shrinkage of 38 field-aged distribution
cables have been analyzed. For the comparison of data, 9 new cables were also subjected to an
analysis. It is observed that the structural defects and degree of crosslinking show a radial profile.
The structural defects are different depending on the manufacturer. A large amount of impurities is
present in the insulation shield, which hold true for the new cables manufactured recently. The
degree of crosslinking near both shields is lower than that at the central region of the insulation
layer. It was also found that, in some cables, the insulation was not fully crosslinked. The shrinkage
of field~aged cables is higher than that of new cables.
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(unit: ppm)
Total Imprities
Az AZYE
Ins. Shield|Cond. shield
84 2424 ~
85 8552 501
A 87 5360 ~
90 2807 233
91 1921 ~
B 87 2451 365
90 3256 -~
84 7032 946
c 85 11154 454
86 5348 732
87 2894 1313
94 4688 1118
a 15232 5055
b 12573 3216
c 20915 6215
d 96 19160 ~
e 13976 3082
{ 1365 ~
g 23572 4846
-: Not tested
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Az|Az| .|__Shrinkage (%)
aat|us Distance MD D
84 0.35 413 1.17
6.30 6.21 3.47

85 0.67 5.18 3.67
6.30 7.27 4.20

1.05 3.75 3.32

A& 595 2.10 1.27
9% 0.82 462 3.06
6.18 6.48 2.23

a1 0.74 4.36 3.47

5.89 4.06 2.24

87 0.26 7.86 3.86

B 6.74 2.89 259
%0 0.82 8.20 1.46
6.18 410 2.78

84 0.62 3.63 3.39
6.38 6.75 3.45

85 0.47 415 3.97

c 6.53 5.06 3.16
87 0.37 5.98 412
6.26 7.89 2.33

9 0.33 453 2.68
6.67 5.34 2.54

a 0.70 3.60 3.18
6.65 4.65 242

b 0.28 3.04 1.31
9% 7.72 4.49 0.32

c 0.37 3.94 2.62
6.63 3.69 1.47

d 0.27 3.02 2.89
6.73 3.19 2.38

*. Distance from cond. shield
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