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Fractional Release of Short-lived Noble Gases and Todine
from HTGR Fuel Compact Containing a Fraction of Coated

Fuel Particles with Through-ceating Defects.
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+1
Teruo KIKUCHI ~, Tsutomu TOBITA, Satoru KASHIMURA,
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Fracticnal release (R/B) data of short-lived noble gases and iodine
ffom sweep-gas lrradiated HIGR fuel compacts were analyzed. Empirical
formulas to predict R/B of 88gyr as a function of temperature and fractionn
through-coating defects, and to calculate ratios of R/B's of other short-
lived gases to that of 88K+ were proposed. A method teo predict R/B of

1311,

iodine was also proposed. As for a fission product of major safety

COoncern, (R/B)1131 = (R/B)Xelsa

Applying those methods, R/B from OGL-1 fuel element (5th and 6th) was

was predicted.

predicted to show a good agreement with observation.

Keywords: HIGR Fuel, Coated Fuel Particle, Short-lived Noble Gases, lodine,
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Table 3.1 Comparison of experimentally estimated R/B of iodine, (R/B)i-e, and
model prediction, (R/B)i1-t.

1133
Capsule  Temp. CC) (R/B)xe  (R/B)i-e (R/B)1-t  (R/B) 1-e/(R/B)1-t
78F3A-2 ~1300 2. Tx10-3 2.7x10-4 9.8x10-4 0.28
78F3A-3 ~1250 4. 3x10-4 1.5x10-¢° 1.5x10-4 1.0
FRJZ2-F1-1 1550 1. 0x10-2 3.6x10-3(35h)* 6.8x10"3 0.53
FRJ2-F1-2 1510 6. 3x10-2 7. 0x10-2(13h) 2.3x10°2 0. 87
FRJ2-F1-3 1370 4. 6x10-3 1. 1x10-3(16h) 1.6x16-°3 0. 469

1135
Capsule Temp. €} (R/B)xe (R/B) 1-¢ (R/B)1-1 (R/By 1-e/ (B/B) 1-1t
75F5A-2 ~ 800 1. 4x10-8 6. 8x10-7 (7. h) *1. 3x10- ¢ 0.52
78F34-2 ~1300 1. 5x10-4 1.5x10-4(7. 1h) 1.4x10G-4 1.1
78F3A-3 ~1250 1. 2x10-4 8. 4x10-5(7. 1h) 1.1x10-4 0.76
FRJ2-F1-1 1550 2. 4x10-3 1.5x10-3{46h) 2.2x10-3 0. 68
FRJ2-F1-2 1510 6. Ix10-3 3. 2x10-3{(47h) 5.8x10-3 0.55
FRJ2-F1-3 1370 7.3x10-4 6.8x10-4{(19h) 6.7xi0-4 1.0

* Apparent half-life,
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Fig.4 R/B of a failed coated fuel particle, (R/B)f.
Present estimates are shown by shaded region. (R/B}f
by Klersy et al. (8) was obtained on fuel compacts
containing bare UO2 kernels: that by Findlay (9) was
on artificially cracked coated UO2 particles. GA
data are the average (R/B)f of various fuel rcds and
laser-drilled coated particles. 80FP6A contained
about 1% of buffer-coated UO2 particles; 84TF9A con-
tained diamond-drilled coated UO2 particles. Both
80FP6A and BATFIA were heat treated at 1400°C in
contrast with 1800°C for the standard fuel compacts.




