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The pellet fabrication defect “Missing Pellet Surface (MPS) ”
became an important failure mechanism of BWR fuel in the past decade,
and the unexpected high stress induced on cladding inner surface was
identified as “non-classical PCI”. Similar failures were found for few
PWR rods at the same time. The failure root cause analysis of some
leaking rods indicated that hydrides may play an important role of the
outside-in cracking. The study of high burnup fuel behavior performed
by Japanese also revealed the cladding outside-in crack during power
ramp test and may become another issue of high burnup fuel integrity.
The cladding temperature gradient will induce the hydrogen
re-distribution, and the precipitated hydride could initiate cladding crack
and rod failure.

Our study is to investigate the cladding local temperature
distribution with the MPS, then to identify the local cold spot area with
higher hydrogen content and possible more hydride. The approach of
pellet defect is based on the fabrication experience. A finite element
model of cladding with non-homogeneous hydride distribution was
applied in the analyses of the formation of outside-in crack and its
stability. The established model is helpful to understand the hydride
effect of Pellet-Cladding Mechanical Interaction (PCMI) , either for

the fabrication concern or high burnup fuel reliability.
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