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Development of Fuel Cladding Creep—out Model
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Abstract

At high burnup, fuel rod internal pressure can exceed the external coolant pressure by
fission gas release, which result in the cladding lift-off. In order to analyze the phenomenon,
it is necessary to estimate the cladding creep-out rate precisely. Comparison of the cladding
creep-out prediction of the fuel performance analysis codes which were based upon the
cladding creepdown test data with the Halden test data showed that the codes under—estimate
the cladding creep-out rate. Therefore, based upon the existing creep model, new cladding
creep—out model was developed by changing the dependence of the creep rate upon the fast

neutron flux and stress, which predicted the test results reasonably well.
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IFR-585.4
IFR-585.1 Upper Rod|Lower Rod Remarks
0 Cladding
- Quter Diameter (mm) 10.75 10.75 10.75
- Thickness (mm) 0.73 0.725 0.725
- 8$de Layer Thickness - 26 26 pre—trradiated
- cold work (%) 76 76 76
O Pellet
- Quter Diameter (mm) 89 9.0 9.0
- Inner Diameter (mm) - 3 - hollow pellet
- Enrichment (wt. %) 8.0 9.0 8.0
o Fuel-Clad Diametral
Gap Width (um) 300 300 300
o Neutron Flux (10"'n/m’-s)
(E>1MeV) 0 32 25
0 Cladding Average _
Temperature (C) 370-380 375 380
o Hoop stress (Mpa) 50 5 30
o Rod Internal Pressure
at RT(bar) 100 100
o Coolant Pressure 169 157 157
(bar)
o Irradiation Time (fph) 4000 3100 3100
o Pressure Difference(MPa) 10 155 9

Inelastic Diameter Change (um

—————— +——IFA585.1
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40 60 80 100 120 140 160 180
Time (Days)
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