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Abstract: During the design stage of a nuclear power pthetgualification testing is obliged to be conddata the
electrical equipment like cables to ensure thabdity and to predict the service lifetime of themder the operational
conditions. Thereinto, thermal and oxidative degtmsh of the cable insulations and sheaths thatrage of polymeric
materials is the priority concern, and the renowietienius model is always referred to, which copsmtly calls for
determination of the imperative kinetic constatite activation energy. Actually, diverse methodsafttivation energies
have been established by the scientists and appji¢ite engineers, but consensuses still havee®t teached for such
a method that is both convenient and conservadive for such value ranges that are both reasoaableepresentative.
Hence, in this paper, totally five different tegtiand data processing methods including thermahgdest, differential
scanning calorimetry and thermogravimetry analysige utilized to determine the activation energiethree domestic
polymeric materials that are intended for nuclediles of the advanced pressurized water react@hiima. The results
were then collected and the reasons for the diffase among them were discussed, based on whicutlamtages and
disadvantages of these methods were comparedireti¢f & compromising approach was proposed.

Key words: activation energy; Arrhenius model; thermal agetifferential scanning calorimetrthermogravimetry
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1. Introduction

The compromise between increasing energy demangrasding environmental challenge has seen theigrad
renaissance of nuclear power since the beginninigi®tentury [1], especially in China who now owhs largest
quantity of nuclear power plants under constructiothe world. Certainly, on account of the FukushiDaiichi nuclear
disaster, higher requirement of safety has beefopward, which essentially relies on the relialibf the structures,
systems and components (SSCs) and is generallgmgead by equipment qualification [2], ageing mamagnt [3] and
failure analysis [4-11]. Nuclear cables, whoseltlstagth is about 1000 kilometers per reactor [12hne of the
principal categories of polymers used in nucleawgroplants besides pipes, coatings, sealants, gasike, and its
reliability is always credited by qualification tesy during design and by condition monitoring ehgrioperation against
the degradation factors including thermal oxidatiggamma and beta irradiation, moisture, stres¢esgnicals and so on.

Among them, thermal oxidation - the synergism fiooth heat/temperature and oxygen/air is the pyi@dincern
[13, 14], and the accelerated ageing testing iallysimplemented to assess its ageing effect ontamdedict the
service lifetime of the nuclear cables under theamperational conditions. Thereinto, the conadghe renowned
Arrhenius model is always referred to, and thestgsbunded on conventional high-temperature ageiogens, and on
convenient thermal analysis like differential saagrcalorimetry (DSC) and thermogravimetry analy3i6A) are
usually utilized to obtain the indispensable par@mef it - the activation energy {H15-17]. Certainly, it should be
noted that, from the thermal ageing point of vitve, activation energy in this case just reflecésdtificulty of the
thermal-oxidative degradation to occur on nuclednles, rather than its original meaning as the muimn energy
required to initiate a chemical reaction, therehig also called the apparent activation energy.
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