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ABSTRACT

Recently, the research and development of Sodium-cooled Fast Reactors (SFRs) have made progresses. However,
liquid sodium, the coolant of an SFR, is chemically unstable and sodium fire can be occurred when liquid sodium
leaks from sodium pipe. To reduce the damage by the sodium fire, many fire walls and fire extinguishers are needed
for SFRs. LBB concept in SFR might reduce the scale of sodium fire and decrease or eliminate fire walls and
fire extinguishers. Therefore, LBB concept can contribute to improve economic efficiency and to strengthen defense-in
depth safety. The LBB assessment procedure has been well established, and has been used significantly in light
water reactors (LWRs). However, an LBB assessment of an SFR is more complicated because SFRs are operated
in elevated temperature regions. In such a region, because creep damage may occur in a material, thereby growing
defects, an LBB assessment of an SFR should consider elevated temperature effects. The procedure and method
for this purpose are provided in RCC-MRx A16, which is a French code. In this study, LBB assessment was performed
for PGSFR IHTS hot-leg pipe according to RCC-MRx A16 and the applicability of the code was discussed.

Key Words : sodium-cooled reactor, leak-before break, elevated temperature, creep-fatigue crack growth
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Fig. 5 Stress distribution at the evaluated location
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