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Evaluation of cable life based on the condition monitoring
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Abstract

Accelerated aging using arrhenius equation is a popular methodology for the evaluation of
cable life. General concept of this methodology is producing equivalent aging condition as
naturally aged cable by heating the cable in high temperature during short time. Based on the
1 year’s monitoring result of actual environment temperature, elongation & indenter test was
performed after accelerated aging in this study. It was verified that elongation rate went
below 50% of initial value if used at the temperature of 30C during 30 years. But, It didn't
make any change with material property of internal insulation when heated from the surface
of jacket. Aging of cable insulation is negligible if the cable will exposed on the below 30T
during normal & accident condition. Cable indenter can be a useful application for the cable

life evaluation of longer than 20 years old or installed at the temperature of higher than 30C
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#1999-10-18 #1999-10-23 #1999-12-24 1 4-12 5-15 5 11 10-11
15:39:00# 09:01:00# 10:41:00# 06:21:00# 06:51:00# 23:41:00# 20:31:00# 03:11:00# 03:31:00# 18:01:00# 07:11:00# 17:51:00#
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Sample: New Jacket (15) Operator: C. Lee
_r [3 /\ Run Date: 17-Nov-00

Comment: 20°C/min to 50°C. N2 purge gas

1.0E7
7 E: 94.39 kJ/mole
1 Log Z: 7.562 1/min
1.0E64 60 min half-life: 245.9°C
' 1 Conversion: 5.0 %
1.0E54
~ 10000
C E
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1000 / [Temperature (K)] TGA Kinetics V1.2B TA Inst

I 4. TGA 23t Alo]E #Ale] &A=~
42 7v4493s =24 AL

Neoprene 7|°o]& AL WA 7bol] 714<E3tE 317] 913F9] Arrhenius 9149 (EEE 1-09,
IEEE 98-72, IEEE 99-70, IEEE 101-72)8 t}&3 o] H&stg o # 1d+ 2715 =4
g, ® 20 7 2% b EAE YEdT

k=Ae "% (Arrhenius equation)

In(ko/k1)=(-Ea/R) * [(1/T2)-(1/T1)]

ke = AA AFEAIZE ki = 7FEE3 AR T = AA

dek, T = 7H5ds 2%

’

Ho
N

R=8314 J mol ' K': gas constant, Ea = 94.39 KJ/mole
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. CM 2% | CM 7]z}t 7hEd st A1z
Step (C) (day) | 20d life | 40 life | 6041 life | 80 life | 1004 life
1 30 148 6.5 13.0 195 26 32.6
2 25 46 1.1 2.2 3.2 4.3 54
3 30 84 3.7 74 11.1 14.8 185
4 38 22 2.5 5.1 76 10.1 12.7
5 30 7 0.3 0.6 09 1.2 15
6 35 58 4.7 94 14.1 18.8 23.4
7 25 30(0/H) 0.7 14 2.1 2.8 35
A 395 19.5hours | 39hours | 58.6hours | 78.1hours | 97.6hours
R = 30.21 17.9hours | 35.7hours | 53.6hours | 71.4hours | 89.3hours
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