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Study on the Ageing Degradation Diagnosis of Electric Cables Based
on Indenter Modulus Method
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Abstract Diagnosis of aged electric cables is essential for safe, steady operation of nuclear

power plants and various diagnostic techniques have been proposed. The Institute of Nuclear Safety
System, Incorporated selected indenter modulus method as the best cable diagnostic method and
has demonstrated the superiority of this method for nearly a decade. In this study, the authors
participated in a research program sponsored by the Japan Nuclear Energy Safety Organization and
verified that an indenter modulus method that used an apparatus made by AEA Technology was
most effective for diagnosing the ageing degradation of flame retardant ethylene-propylene rubber
insulated cables. Then they developed a new indenter modulus measurement apparatus to improve
the diagnostic performance and measured the characteristics of this apparatus. As a result they
confirmed that this apparatus was also useful for ageing degradation diagnosis of electric cables.
Following the above study, they carried out a cable diagnosis test using indenters of various tip
configurations. The results showed that variation of measured indenter modulus values was
independent of indenter tip configuration.

Key words low-voltage cable, silicon rubber insulated cable, flame retardant ethylene-propylene rubber
insulated cable, insulation deterioration, indenter modulus, indenter configuration
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