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The Effects of Water Environments on

Crack Growth Behavior of LWR Pressure Vessel Steels
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Nuclear power plants of light water reactor type in Japan have
been operated for 20‘years since 1970. The evaluation of their
operationable period, that is, their residual lifetime based on aging
degradation is getting meore improtant.

Reactor pressure vessel (RPV) is considered zs one of the most
important components which control the engineering life of a plant.
The life of RPV can be evaluated by two degradation mechanisms, crack
growth and irradiation embrittlement based on fracture mechanics.

This report describes the complicated effects of water environ-
ments, flow rate, dissolved oxygen (D.0.) and temperature, and
sulfur content in steel on e¢rack growth behavior.

It was identified that the lower flow rate and the higher D.O.,
the higher crack growth rate. In addition, crack branching was
observed In medium sulfur steel at 200°C and 250°C in cases of low frow
rate and/or high D.0. On the other hand, crack growth tests of lLow
sulfur steel showed little effect of water environmments. It was
suggested that the development of quantitative crack growth model was
essential to evaluate the life considering these effects of environ-

ments.
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