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A Calculation on the Diffusicn and Release Behavior of

Fission Products in the First and Second OGL-1 Fuel Sleeves

Kimio HAYASHI and Katsuichi IKAWA

Division of Nuclear Fuel Research
Tokai Research Establishment, JAERT

(Received August 2, 1982)

Based on the Fick’s law the computef program FPDR has been
developed to calculate the one-dimensional diffusion and release
behavior of fission products in the graphite sleeves of the
first and second 0GL-1 fuel assembly. Through the comparison
beﬁween the measured and calculated penetration profiles, the
diffusion coefficient of 908r in the first fuel sleeve has been
estimated to be (2~5)x10-l3m2/s; those of 137Cs and 90Sr in the

-12

second fuel sleeve around oOr larger than 1x10 mz/s, and

~10-14m2/s, respectively. The release of 908r from the second
fuel sleeve is negligible; that of 137Cs depends linearly on its
diffusion coefficient if the coefficient is larger than lO"lzmz/s,

but practically does not depend on its evaporation parameter.

Keywords: Computer Program, Diffusion, Release, Fission Product

Cesium~-137, Strontium-90, 0OGL~1 Fuel, Graphite Sleeve, Fick’s Law,

Evaporation Parameter
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l37CS and 9OSr

Table 1 Summary of the diffusion coefficients of
obtained by fitting of the calculated profiles to the
measured profiles for the first and second OGL-1 fuel
sleeves.

(inner surface : r=a, outer surface : r=b)

(a) l37Cs for the second fuel sleeve

(unit of diffusion coefficients : 10#l3m2/s)
axial % Ca=const Ca=k.t
position(mm)% Cp=0 3C/31r=0 =0 3C/8r=0
200-210 é 4.0 2.5 > 10 5.0
400-410 é 5.0 3.0 >10 . 6.0
500-510 E 8.b 2.0 > 10 8.0
600-610 | 3.0 2.5 > 10 5.0

{b) l%sz for ghe second fuel sleeve (D in 10-13m2/s)
(600—610 ? 10 40 > 10 8.0

(c) 904, for the second fuel sleeve (D in 10" 2m?%/s)

200-210 25 25 23 23
400-410 7 7 9 9
500-510 9 9 13 13
600-610 8 8 12 12

@) 2Y%r for the first fuel sleeve (D in 10"13m2/5)
00210 | 3.5 45| 3.0 0
400-410 1 2.5 2.0 2.5 2.5
600-610 $ 0.8 1.7 0.7 2.0
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Fig. 3 General flowchart of FPDR program CO solve the diffusion

equation for fission products.
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