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Abstract

A probabilistic integrity assessment is performed for a reactor vessel under
pressurized thermal shock(PTS). An semi-elliptical finite crack is assumed to
be in the bellline weld region of the reactor vessel's inside surface. The
selected random variables are initial crack depth, neutron fluence on the
vessel's inside surface, the copper and nickel content of the vessel material,
RTypr, and K. The stress intensity factors are calculated by using

approximate formula presented by Raju-Newman. Since the failure function
cannot be explicitly expressed by selected random variables, Monte Carlo
Simulation is applied to perform probabilistic analysis. The influence of the
amount of neutron fluence is also examined to assess the structural reliability
for vessel life time.
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Probabilistic Distribution Standard
Mean L Range
Parameter Model Deviation
Initial Flaw Depth Marshall - - 0 ~ 50.8mm
Inside Surface Fluence .
19 ) Gaussian | 0.3 ~ 3.5| Mean*0.3 0.0 ~ 10.0
x10 " (n/cm”)
copper content Gaussian 0.30% 0.03% 0.0 ~ 0.40
Nickel content Gaussian 0.75% 0.10% 0.0 ~ 1.20
ERRTN Gaussian 0 1 3~ 43

ERKIC Gaussian 1 0.15 0.55 ~ 145
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