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HIGHLIGHTS

[1]. Commercial RPV steel is subjected to acceleratattor irradiation.

[2]. Tests are performed at high temperature and radifltience up to 0.154 dpa.
[3]. Nonlinearity is observed in the resistivity of RB¥éel.

[4]. Degree of nonlinearity increases with an increagbe radiation fluence.

[5]. The resistivity-radiation fluence relationship ®PV steel is a quadratic one.

ABSTRACT

The embrittlement of reactor pressure vessel (RR®9I owing to fast-neutron irradiation is one tsfprimary
failure mechanisms. In this work, neutron irradiatiests were performed on an RPV steel at a leigipérature
(565 K) using a neutron irradiation test reactoradldition, resistivity measurements were performedhe RPV
steel both before and after irradiation in a hbblatory using the four-probe method. The reshitsved that the
resistivity of the RPV steel exhibits nonlinear aelour with respect to the radiation fluence andt tthe
nonlinearity becomes more pronounced with an irseréa the radiation fluence. For instance, wherralogation
fluence is 0.1540 dpa and the excitation curreimdseased from 0.2 mA to 200 mA, the resistivifyttte RPV
steel decreases by as much as 67.12%. Duringatiaadiembrittlement, the resistivity increases wiita fluence.
When the radiation fluence is greater than 0.116 the increase in the resistivity accelerates. Mthe radiation
fluence is less than 0.116 dpa and when an exwitatirrent of 2 mA or 20 mA is used, the relatiopsetween
the resistivity and the radiation fluence for thB\Rsteel is a quadratic one, whereas that betwsemate of
change in the resistivity and the radiation fluersca linear one. Thus, the resistivity of RPV kte be used to
characterise its degree of irradiation embrittletheand resistivity measurements can be employedh as
nondestructive evaluation technique for monitorihg degree of irradiation damage experienced lseimice
RPV steel.
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nondestructive evaluation techniques

1. Introduction

Reactor pressure vessel (RPV) steel is the corermltor pressurised water reactor nuclear poviantp.
The RPV is the most important safety barrier faventing the leakage of radioactive material anthésonly
nonreplaceable large-scale piece of equipmentdrpthnt. Under high-temperature and high-pressonelitons
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