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The polymers used for the insulation and jacket materials in electric cables are susceptible to 
aging and degradation processes induced by many of the stressors. In nuclear power plant 
service cables might be exposure to low dose rate irradiation, elevated temperatures, humidity 
etc., that could significantly shorten their service life which in turn can lower the reliability of 
electrical power systems. The integrity of electric cables is supposed to be monitored through 
periodic functional inservice testing. Therefore, a lot of research effort and activities are 
directed towards a better understanding degradation phenomena, and establishing the accurate 
methods for insulation diagnosis. 

In order to improve the physical properties and extend the lifetime of cables their insulations 
contain additives hindering degradation, e.g. antioxidants, that gradually decompose during 
aging. Their consumption with time might cause unexpected early failures of the electric 
cables, what disrupts operation of electrical equipment, signal transmission and brings about 
considerable risk of nuclear accident. 

In the reported studies the level of H-donors phenolic antioxidants, namely IRGANOX 1035, 
in model systems was investigated. Polyethylene (MALEN E FGNX, 23-D022) free from any 
additives was doped with various concentrations of antioxidants and subsequently subjected 
to accelerated radiation aging in gamma chamber. After optimizing method of antioxidant 
extraction with methylene chloride, the level of detectable additives was determined before 
and after irradiation applying HPLC with UV detection. The results were compared with 
oxidation induction time (OIT) conducted at several selected temperatures from the range of 
200 - 230 oC. Both techniques might be used for the estimation of relationship between 
absorption doses and the level of antioxidants still present in the material and their decrease in 
the course of the irradiation. A correlation between data obtained by liquid chromatography 
measurements and OIT was established. Both methods might be utilized to predict the service 
lifetime of some cables installed in the reactor containment of nuclear power plants. 
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