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We have developed Code-B-2 for the prediction of pressure vessel failure probabilities of
SiC-tri-isotropic (TRISO) coated fuel particles for the high temperature gas-cooled reactors
(HTGRs) under operation by modification of an existing code, Code-B-1. We have modified
internal pressure calculation part of Code-B-1 to treat fluctuation of irradiation
temperature for Code-B-2. In addition, we have added part of calculation of irradiation
creep constants and irradiation swelling rates of PyC layers, which are very important for
stress calculation. These properties of PyC layers are calculated in Code-B-2 based on the
report by CEGA Corporation, in which irradiation data of various PyC are summarized. In
this JAEA-Data/Code, we first describe details of Code-B-2. Next, we calculate a property of
PyC (Bacon anisotropic factor (BAF)), to be used in failure probability calculation of
Japanese high quality HTGR fuel with Code-B-2 by method already suggested by authors.

Keywords: Pressure Vessel Failure, Failure Probabilities, SiC-TRISO Coated Fuel Particles,
High Temperature Gas-cooled Reactor, PyC, Fluctuation of Irradiation Temperature, Bacon

Anisotropic Factor, Irradiation Creep, Irradiation Swelling
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Table 1 Irradiation conditions and specifications of fuel particle of preliminary irradiation
test of HTTR fuel.

Kernel diameter!® 600 [um]
Buffer thickness!® 60 [um]
TPyC thickness!® 30 [pm]
SiC thickness!0® 25 [um]
OPyC thickness!® 45 [um]
Irradiation duration (effective full power day)? 364 [day]
Burnup*1 9 5.8 [%FIMA]
Fast Neutron fluence*! (E > 0.18MeV) 9 3.3 x 1025 [n/m?]
Irradiation temperature? 1573 [K]

*1 averaged value of two compacts irradiated in lower capsule of 94F-9A irradiation

capsule.

9
AN

DN

Failure probability x 10-4

1.0 1.004 1.008 1.012
BAF value of PyC

Fig. 1 BAF dependence of failure probability of initially intact SiC-TRISO fuel particles.

(Calculation condition: see Table 1.)
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