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Aging Characteristics of Cable Terminations for Distribution Power System
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Abstract - Aging characteristics of 13 years service-aged distribution cable terminations which dismounted from 3
regions were investigated by material characterization and electrical test. All dismounted terminations have propagating
micro-cracks on the surface of weathershed and chalking fillers from bulk. Elemental analysis of these terminations
showed that the carbon was decreased and the oxygen was increased on the surface of weathershed due to a little
oxidation reaction. Contact angle of terminations was abnormally increased with time. In the analysis of anti-oxidation
ability and chemical structure, there were no differences between new and dismounted terminations. All terminations
showed satisfactory results in electrical test. Therefore, it can be considered that aging is only propagating on the
surface of dismounted terminations. Also, it was confirmed that environmental factors such as UV, pollution and salt

have an effect on the aging through the observation of polymer composition change.
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Table 2 Electrical performance of dismounted terminations

BT ERE

M¥E [No. 1 [No. 2| No. 3

ot
2
o

g AEWAY ) e | g | %

B
o

3| 2%

102 FWAS 60 | =1

of
:J_
o
—V‘—"
of
=)

(kV)
P Az _ _ _ :
Bty AEWAY £ | 2% | 59 | £
iy
(215 kV/3 pC) 31 1 ! !
93 AHAY | 1o | o
(k\ﬁ)a‘ ) 150 | 245 | 245 | B0 | 245
15’5‘: Z}% Z—]_—‘Z- E g = 3 =) h-=)
qAL (kV) 105 =3 | 3% | BH s 3}
@8 FALLEAIE o18E tns FANAE 19 13
2ol BE Ag7} 2xF7te) upet &Ho] Fbste Yk
¢l AL noj Ut}

oo g £Ue LRI w2t 248 LEA AL
2% m WIF WAE Bl R GEOZ @
A ok £ E& %%THC}‘:‘ wo Fago)| A tand 7}

i

Ade A%E ok, o)k Fuast e oW 1A
Aol WG] weh BRuEe] BYS 2R Ry 9F
of £430] MobZITH5) AAHe T Adol wWet tans 't A
o Wt welx %ol No 1 AR (F5E)el B4

1 MHzell A &4e] Axe Aol detwrt ojg 22 &

2

Ha



BAPEIA NS 48CH 83t 19994 8A

. o
2 o

Tan(Detta) (107

Tan(Delta) [10°Y)

Tan(Deta) (10

Tan(Delta) [103)

g

Fig.

582

gstol met HAE EHeE F47Y F i
w7) WES Rem FHEH
E T T T 1 T T
[
8L A
/ ]
/
8- / B
) ey
8| e
r;*-———;‘;—;s._.armili_,.» : 5 ’g‘fé
588
of ¥
3 — o3 . d ! 1 L i ]
-B0 -40 -29 c 20 40 [} 80 100 129
Temperature {*C]
(a)
g i T T T T T
gi ;_3 :f-q q Hz)=1.008 a: 1
HF“.“DZIZ?:
3£ Fraq, [Hel=1.006+03
X% e T ousos 7
8l — ir23=1.008408 /
e T T e
[ 7
o} ‘
S T T R T R
Temperature [*C]
(b)
g
8 1
s 1
8
20 120
Temperalure [°C]
(c)
§ T 1 T T T T T T
1
8 i
8L 4
2
ol 1
i 1 2 B i ]
-560 -40 20 o 20 40 a0 a0 100 120
Temperature [°C]
(d)
1 SCESH 2t tand: (a) AE, () No. 1, (¢} No.
2, (d) No. 3
1 Tand of termination weathersheds: (a) new, (b) No.

1, (©) No. 2, (d) No. 3

32 sty x w3 24

ATRE FT3HSA 7 BHEE 3% Ay 19 29
e sivk. 3 gt wet -’F&i}l (1655 cm™')7} <z}
Z7tstn W) (2950, 1460 cm'’ &s}a’ac} ) el 7
T 259 vA UG B °’°B1 FAkztzle Abstd
43 @doel Qi No. 1 (45 X) *]5‘101]/‘1 Wer)e] A
7F 7b Z2A JEeElded, No. 2 (sl2th¢ No. 3 (5U3)
AlgeAe ddAdez AA Jeygo F437ddME
No. 13 No. 3 A g7} %3t 24 Jelgt 23238 5
g gzte] sty zx WIE 4 F Ao, E3te Ay
AA ¥ o= Ao

9
B
(53
c
b
§, W\
: ,
o
=
! ‘}
‘f C-H stretch C-Hbend o
-— (2950) (1460)
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers(cm ™)
Oy 2 ¢ SUEUSA e sz

Fig. 2 Chemical structure of termination weathersheds
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Table 3 Elemental analysis of surface of terminations
e .
C 0 Si N Al Mg
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aF 764 | 142 | 94 - - -
No. 1 679 | 184 | 127 | 02 01 07
No. 2 614 | 221 | 156 | 02 0.1 0.6
No. 3 728 | 163 | 96 0.2 0.4 0.7
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Table 4 Contact angle of dismounted terminations
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Table 5 Composition change of dismounted terminations
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