






SUMMARY

Irradiation induced degradation of light water reactor pressure vessel,

known as irradiation embrittlement, is of primary concern to operating

nuclear power plants facing the possibility of being shut down before

their license expiration date. Mechanical tests, such as Charpy impact

and tensile tests, used to estabilish the level of embrittlement, are

dependent on the intrinsic properties of the material, such as precipiate

size and concentration, and dislocation density. Nondestructive

evaluation (NDE) options dependent on intrinsic material properties are

being explored to determine if nonintrusive methods can be used to

assess embrittlement in reactor pressure vessel. To date, electrical,

magnetic, electromagnetic, ultrasonic, and micromechanical techniques

have been investigated for use in detecting changes in microstructure

of pressure vessel steels or related materials. A need exists for

correlation not only between the microstructural changes and the NDE

results, but also between the NDE results and the mechanical behavior

of level of embrittlement. It is hoped that the more common, but also

more costly, destructive techniques of tensile and Charpy testing of

surveillance capsule specimens will be argumented, or even replaced,

by cost-effected, in situ, and possibly on-line NDE techniques. In this

report, the various NDE techniques and the corresponding results are

reviewed that which technique is more reliable and has more possibile

to replace the surveillance test.
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