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Study on Effect of Fuel Oxidation on Fission
Product Diffusion Release
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Abstract: Effect of fuel oxidation on fission product diffusional release is analyzed, and it is
concluded that the vacancy increase due to the fuel oxidation has greater effect on the enhanced
fission product release than the temperature increase due to the degradation of fuel thermal
conductivity. The fission product release fractions increase with the O/U ratio, and this phenomenon
is more obvious as the linear heat rate increases.
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Table 2 Enhancement Factor for Fission Product
Release at Different Linear Power
/W'Cm-l 1311 133)(e 85mKI
3 2 120 1.08 1.08 1.02
133 140 1.26 1.25 1.09
Xe 1 160 171 1.67 131
180 2.45 2.41 1.75
1 200 3.31 3.30 2.39
Table |  Associated Parameters for Calculation of ;ig :';: :';g 3;?
Fission Product Diffusion Release - - -
/ 293.4
/kgs™ 13977 3
/em 365.8
fem 0.82 D,
Jem 0.95 D;
/em 0.836
/um 10 D, Ds
0.16
§ 012
& 3
B 3] 4]
¥ 0.08 KIM Y. S Turnbull
K
:az PROFIPS
2 0.04
1
0 1 1 1 1 1
2.00 2.02 2.04 2.06 2.08 2.10 2
SFah
1 ¥Xe
Fig. 1 Effect of O/U Ratio on 133X e Fraction Release 3
1 133X e
[1] Hastings 1 J, Hunt C E L, Lipsett J J. Release of
short-lived fission product from UO, fuel: effects of
2 R/B 1 operating Conditions[J]. J Nucl Mater. 1985, 130:
407-417.
[2] Claude Leuthrot. Code PROFIP Version 5.0, Calculation
of the activity of fission products and actinides in the
3] primary systems of pressurized water reactors[R]. DEC/
KIMY. S SH2C/ LTC 99-019, 1999,
[3].Kim Y S. Fission gas release from UO,.x in defective
2.03 light water reactor fuel rods[R]. ANL/EP/CP-100465.
: 2000.
[4] Turnbull J A, Friskney C A. The diffusion coefficients of
gaseous and volatile species during the irradiation of
uranium dioxide[J]. J Nucl Mater. 1982, 107: 168-184.
_( / B)x:0403 [5] Booth A H. A suggested method for calculating the
p= / B) 17 diffusion of radioactive rare gas fission products from
x=0.0 UO, fuel elements and a discussion of proposed
2.03 3 in-reactor experiments that may be used to test its
P 2 validity[R]. DCI-27 AECL-700. 1957.
2 p



