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Effects of Hot Water on the Aging of URD Power Cables
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Abstract

In this study, we investigated the effects of hot water on the aging of URD power cables due to
the hot water ingress to power distribution lines. Hot water contacted and non-contacted cables
extracted from 2 distribution lines were characterized by the measurement of oxidation induction
time(OIT) and chemical structure. In OIT measurement, hot water contacted cables showed the shorter
OIT than non-contacted ones. Especially, hot water contacted insulation layer near insulation shield
showed the shortest OIT. In chemical structure analysis, the antioxidant content was decreased and
the acid concentration was increased by hot water ingress. From this results, it can be concluded that
the hot water ingress to power cable may be accelerate the aging by means of antioxidant

consumption.
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Table 1. FTIR peak characteristics of oxidized

polyethylene.
o =
5 * A5
(cm™)
vinylidene
888 RR’C=CH:2 0.116
methyl
terminal
909 . R-CH=CH: 0.099
vinyl
trans
966 . R-CH=CH-R’| 0.140
vinylene
1700 acid R-COO-H 0.132
1720 ketone R-CO-R’ 0.055
1736 aldehyde R-CO-H 0.0426
1742 ester R-COO-R’ 0.162
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Table 2. OIT of hot water contacted/non-
contacted cables.
Alar OIT(%)
A D/L WESHEHZ BT 5.0
HEPE | gqea=ds 22 40
A D/L WEtedE ¥ 115
HASRR | qruedE B2 189
B D/L YRolz gz pa 75
AHFE | gruzds 22 6.8
B D/L WEHBERE & 89
HASTE | gRuzds B2 113
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Fig. 4. Thermal deformation of jacket
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Fig. 5. Distribution of chemical structural defects of A D/L cables(a: contact, b’ non- contact).
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Fig. 6. Distribution of chemical structural defects of B D/L cables(a: contact, b: non- contact)
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