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Evaluation on Thermal Ageing of Cable in Nuclear Power Plant
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Abstract

Thermal degradation of Ethylene propylene rubber (EPR) and Chloroprene rubber
(CR), which is used for cable material insulator and sheath materials in the nuclear
power plants, is examined. The thermal degradation is accelerated at 120C by
Arrhenius exploit method using the activation energy calculated by thermogravimetric
analysis. The decomposition temperature and flame retardant characteristic are verified
for thermally aged CR. The relationship between elongation at break and AC
breakdown strength are also investigated. The threshold value of thermally aged EPR

1s 70 year in the change of elongation at break.
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Figure 1. Main structure units of EPR and CR
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Table 1. Equivalent lifetime of class 1E cable materials at 77 : 120C, 7> : 60C

7 %7] 104 204 30 404 50
Sample No. CABly | CABly | CABly | CABl3 | CABly | CABlsg
7Hd shAIZE (A7) 0 34.1 168.3 252.4 336.5 420.6
Sample No. CAB2y | CAB2yy | CAB2y | CABZ3 | CAB2y | CAB25
7S A SAIRE (A1) 0 48.2 96.4 144.6 192.9 241
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Figure 2. TG thermograms of Cable sheath material (CR) at various heating rates
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Figure 3. Arrhenius plot of heating rate, temperature of 5% conversion data
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Figure 4. Elongation at break of thermally aged cable insulator material (EPR)
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Figure 5. AC breakdown strength of thermally aged cable insulator material (EPR)
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Figure 7. Decomposition temperature of thermally aged instrumental and control

cable sheath material (CR)
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