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To evaluate high burnup fuel behavior
under LOCA conditions

and accumulate data for regulatory
judgment

Objective

Separate effects of hydriding on cladding behavior under LOCA conditions

High burnup effects to be examined

Corrosion

Neutron irradiation
New alloys

Hydriding (Most important for cladding embrittlement)

High temperature oxidation
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Pre-hydriding may enhance oxidation, but the
extent is negligible for the realistic hydrogen
concentration and time ranges.

Rupture behavior
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Phase structure change for 300ppm

@ 100 - 350ppm
o 350 - 800ppm
> 800 - 1420ppm

Conditions
PWR 600mm rod
Heated length 450mm

Circumferential strain (%)

Phase structure change for 1000ppm
I I L

8mmOD Al,O3 pellet
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burst strain.

1173
Burst temperature (K)

Initial pressure 5MPa

1273 Filled with Ar

Increase of hydrogen concentration changes phase
transformation temperature, resulting in change of

Failure boundary on quenching
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Irradiation effects on cladding behavior under LOCA conditions
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Failure boundary is not
reduced so significantly by
irradiation to the examined
burnup level.
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Unirradited
(Pre-hydride)

48GWd/t PWR

55GWd/t PWR

71 - 75GWd/t PWR
63GWd/t BWR
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Failed 48GWd/t PWR cladding
(oxidized at 1180°C to 30%ECR)

Cracked corrosion layer |

Oxide layer formed at
high temperature
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Cross section of 48GWd/t
cladding, oxidized at
1192°C to 17.9%ECR and
quenched




