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<Abstract>

This paper suggests the statistic method for a lifetime estimation of solid
ingulating materials using the data obtained from accelerated aging test.

The accelerated aging test has been performed to obtain the lifetime data. The
multi-stress including thermal and electrical stress has been applied to accelerate
the degradation of insulating materials. The Weibull Cumulative Distribution
Function has been used to treat statistically the lifetime data.

Using the lifetime model of this study, we estimated the lifetime constants to
show the relationship between the lifetime and the applied multi-stress. It has been
shown that the lifetime model agrees well with the lifetime of solid insulating
materials.
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Fig. 2. DSC spectra analysis of XLPE films.
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2EHA Weibull ¥ 22
L5[T] | ALKV] @ (9% CIL) B (90% C.l)
6.5 34237 (25911, 45099) | 1.6331 (1.1595, 2.0250)
- 7,5 5828 (4020, 8449) | 1.2117 (0.8603, 1.5025)
8.5 670 (500, 898) 1.5390 (1.0927, 1.9084)
9.5 49 (37, 65) 15290 (1.1302, 1.9741)
6.5 12298 (7818, 19344) | 0.9935 (0.7054, 1.2319)
o 75 2641(1745, 3998) 1.0852 (0.7705, 1.3456)
8.5 338 (229, 499) 11522 (0.8181, 1.4287)
9.5 20 (15, 26) 1.6092 (11425, 1.9954)
6.5 5143 (3807, 7742) | 1.2678 (0.9001, 1.5721)
o 7.5 902 (621, 1311) 1.2037 (0.8546, 1.4926)
8.5 114 (81, 161) 1.3133 (0.9324, 1.6285)
95 13 (10, 16) 1.9503 (1.3847, 2.4184)
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Table 2. Weibull parameters corresponding 90% confidence interval
by Maxinum Likelihood Estimation

2EH X~ Weibull .2
LE[T] Z 9HkV] a (90% C.I) B (90% Cl)
6.5 32331 (23905, 43728) | 1.4903 (1.0581, 1.8480)
ne 7,5 5504 (3861, 7846) 1.2693 (0.9012, 1.5739)
8.5 644 (461, 899) 1.3469 (0.9563, 1.6702)
95 47 (34, 65) 1.4197 (1.0080, 1.7604)
6.5 11643 (7871, 17224) | 1.1492 (0.8159, 1.4250)
s 15 2512 (1718, 3673) 1.1843 (0.8409, 1.4685)
8.5 334 (226, 494) 1.1508 (0.8171, 1.4270)
9.5 19 (14, 27) 1.3204 (0.9375, 1.6373)
6.5 5143 (3631, 7285) 1.2925 (0.9177, 1.6027)
0T 75 902 (639, 1272) 1.3083 (0.9289, 1.6223)
8.5 110 (77, 158) 1.2500 (0.8875, 1.5500)
9.5 12 (8, 18) 1.1574 (0.8218, 1.4352)
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Fig. 7. Lifetime curve of XLPE films at various temperature.
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