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Abstract

Probabilistic fracture mechanics (PFM) has been increasingly used in the structural integrity evaluation of re-
actor pressure vessels (RPVs) in light water reactors (LWRs). For high temperature gas-cooled reactor (HTGR),
the working load of its RPV is different from that of LWR in terms of temperature, pressure, transient and
fast neutron fluence. In addition, there are differences in the safety requirements associated with RPV. In
this paper, PFM analysis of RPV of a 290MWth pebble-bed modular HTGR under several typical transient
conditions is carried out. To simulate the manufacturing conditions of RPVs under different ASME rules, it is
assumed that the flaw information of RPV along the wall thickness has different levels of manufacturing qual-
ity. In addition, the contribution of different types and regions of flaws in RPV to the conditional probability
of initiation (CPI) and the conditional probability of failure (CPF) is investigated. Numerical results indicate
that due to the low level of fast neutron fluence and slow transient development, the CPF of the RPV of HTGR
is extremely low even under conservative assumptions of flaw size.
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