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Fuel cladding gap reduction happened during the in-core opera-
tion. Although pellet densification at the early stage will induce larger
gap, the following pellet thermal expansion and swelling will consume
the original gap. The mechanical interaction between pellet and clad-
ding due to thermal expansion of pellet would result in the possible
PCMI failure. Recently, study of some failure rods indicates that zir-
conium hydride remains as an important role of high burnup fuel in-
tegrity.

In addition to the classical PCMI, the fabrication defect “Missing
Pellet Surface” became an important failure root cause of BWR fuel in
the past decade. The failure mechanism is called “Non-Classical PCI".
During the investigations of some failure rods, hydrides are found in
front of the incipient crack tip. For some other cases, the local clad-
ding temperature gradient may induce the hydrogen re-distribution,
and the precipitated hydride could initiate cladding crack and rod fail-
ure. The study of high burnup fuel performed by Japanese also re-
vealed the cladding outside-in crack during power ramp test. It may
become another issue of high burnup fuel integrity.

Our study will concentrate on the fuel rod local power variations,
hydrogen diffusion, hydride re-distribution and re-orientation due to
the temperature gradient. An improved PCMI model combined with
hydride effect will be helpful to update the plant power maneuvering

strategy and enhance the fuel reliability.
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