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Prediction of Fission Gas Release in High Burn-up Nuclear Fuel
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Abstr act

In this study, mechanistic diffusion models for high burn-up fission gas release prediction have been
reviewed and examined theoreticaly and influentid parameters on the prediction have been
investigated. The results show that diffusion coefficient most strongly affects total fission gas release
including burnup enhancement factor. If fission gas concentration accumulated in the grain boundary
is considered to be constant, the concentration does not affect to the fractional release, however the
release fraction is affected, if not. It is reviewed that each model depends on grain size. Most of
models do not consider growth and shape of bubble in grain or grain boundary under irradiation as
well as rim effect, which is considered to be very important in the high burn-up fuel behaviors.
Therefore, in order to develop a high burn-up FGR modek, it is necessary to include those high burn-

up phenomena.
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1 Comparsion of the parameters used at each model

Activation energy Resolution, D&
Model Burnup factor
(cal/mol) bl (sec™)

ANS5.4 72,300 10Qpu-28000 61
Modified ANS5.4 49,700 10QBu-25000//21000 22.1E-4
Forsberg & Massih 45,470 1.84E-14 8.56E-3
Modified Forsberg & Massih 57,742 10(B-21000//35000 147E-12 8.56E-3
KwWU 31,792
Modified KWU 27,818
Turnbull b: E-6~E-4

| : E-8~E-5
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fracture Surfacesat UO2 fuel irradiated
to burnups of 0.28% FIMA at

temperature of 1460°C

! ¢:l 15_'

J > o L U
UQO2, Of grain size 70 micron, irradiated to
0.28% FIMA burnup a 1460°C showing the
formation of snake-like pores created by the
coalesence of lenticular arain Face gas bubbles

1. Scanning electron micrographs of fracture surface
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2. Fraction of FGR vs. burnup of each model at 1000°C
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3. Fraction of FGR vs. burnup of each model at 1200°C
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4. Fraction of FGR vs. burnup of each model at 1400°C
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5. Grain size effect of Massih model (FRAPCONS3 parameters) at 1200°C
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6. Grain size effect of Turnbull model(FRAPCON3 parameters) at 1200°C
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7. Grain size effect of Turnbull model(FRAPCON3 parameters) at 1200°C
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8. Saturated bubble concentration effect of Massih model (FRAPCON3 parameters) at 1200°C

9. Temperature effect of Massih model(FRAPCON3 parameters) at 1200°C
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10. Diffusion coefficient effect of Massih model (FRAPCON3 parameters) at 1200°C
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