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Single Stage with GB Saturation vs. Two Stage

A Study on High Burn-up Fission Gas Release Model:
Single Stage with GB Saturation Model vs. Two Stage Model
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Abstract

Recent models, two stage model and single stage model with grain boundary saturation, for
calculating fission gas release rate in the high burnup fuels are received and estimated by
using BR-3 2416 fuel rod irradiation data. The computational results of the two models are in
good agreement with the experimental result (19.2%) of BR-3 2416 irradiated fuel rod. The
estimation of the two stage model is closer to the in-pile data (19.2%) than that of the single
stage model (16.7%). This difference stems from the different diffusion coefficients, different
approach for the gas atom density calculation within grain boundary, different grain sizes, etc.
For the un-biased parametric comparison, these two models are transplanted in the FEMAXI-

fuel performance code. This study demonstrate that it is necessary that through review
and comparison of the parameters affecting the release rate evaluation must be carried out
before the construction of the fuel performance model for high burnup application.
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2. Single and Two-stage Grain Boundary Saturation
Single Stage with Grain Boundary Saturation
FEMAXI-IV single stage grain boundary saturation [7]
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two stage single stage with grain boundary
saturation (BR-3 2416)
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Fuel Rod
Overall length(in.) 44714
Diameter (in.) 04220
Fuel stack height(in.) 38.40
Nominal plenum chamber length(in.) 4.0145
Number of pellets per rod 64
Fuel/clad diametral gaps(mils) 75
Fill gas composition He
Fill gas pressure(atm) 1361

Cladding
Material Zircaloy-4
Diameter outside(in.) 04220
Diameter inside(in.) 03734
Clad wall thickness(in.) 0.0243

Fuel

Material uo2
Enrichment (%) 642
Pellet sintered density (%T D) 95.007
Pellet diameter(in.) 0.3659
Pellet length 06
Pellet geometry Dished, both ends
Dish radius(in.) 0.66
Dish depth(in.) 0.0135
Grain size(y m) 109

1 General Design Specifications for BR-3 2416 Rod
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1 Rod- Average Power Versus Operating Time for Rod 24-1-6



Relative axial power
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3 Fission Gas Release with Rod Average Burnup
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5 Fission gas release with grain size
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