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Probabilistic Integrity Analysis of Reactor Pressure Vessel
under Pressurized Thermal Shock
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Abstract

The objective of this study is to evaluate the integrity for a reactor pressure vessel under the pressurized
thermal shock by applying the probability fracture mechanics. A semi-elliptical axial crack is assumed to be in
the beltline region of the reactor pressure vessel. The selected random variables are the neutron fluence on the
vessel inside surface, the content of copper, nickel, and phosphorus in the reactor pressure vessel material, and
initial RTypt. The probabilistic integrity analysis was performed using the Monte Carlo simulation.
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Table 1 Mean and standard deviation of random

variables
Variable Deviation Base metal Welds
RTyor () (it 20 0
cu e c; nstgnt 06.00826 o(5.10220
P (%) C;J nStlejmt 06 .0010327 06 .0010820
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Fig. 1 Three-dimensional finite element mesh for semi-
elliptical surface crack
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Fig. 2 Comparison of stress intensity factor curve for

various RTypr (Welds)
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Fig. 3 Probability of crack initiation
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