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Analysis Method of the Coated Fuel Particle Failure

and Fractional Release from Fuel Elements of HTTR

%
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HTTR Designing Laboratory
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Japan Atomic Energy Research Institute
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(Recieved November 30, 1988)

This report summarizes the analytical models and the correlations to
evaluate the failure of coated fuel particles and the fission product
fractional releases during a normal operation of High Temperature
Engineering Test Reactor (HTTR).

The calculational results on the basis of the present analytical
models and the correlations are in a good agreement with the fractional
releases of noble gases and iodine obtained from the 5th OGL-1 fuel
element irradiation experiment. Thus, the analytical models and the
correlations developed are concluded to be applicable enough to evaluate

the fission products release from the HTITR fuel.

Keywords: HTTR, Failure of Coated Fuel Particle, Fractional Release,
Noble Gas, Iodine, 5th OGL-1 Fuel Element
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i, IMTROEGREHE B4 27081 0H) TR, ZOMEAEEIGELTHRE VD,
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(R/B) fliid, AIFEMEBLA-THED, FMAHERELTHEESZ B,
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Table 3.1 Released Activity of 31
from the 5th OGL — 1 Fuel

JMTR | Released
Activity
Cycle of BT (mCi)

52 522
53 3 7.9
b4 563
55 24.3
56 318
o 7 24.8
58 3 3.4

Table 3.2 Decay Constants for
(R/B) calculation

Nuclide Decay Constant(s_l) ! ;izi?ge gzz:ztcgzziigg ?271)
Kr— 85m 4.30 x 107° 1 Br - 85 4.03 x 1073
Kr- 87 1.51 x 107" Br - 87 1.24 x 107°
Kr- 88 6.88 x 107° b —
Kr- 89 3.63 x 1077 Br - 89 1.58 x 1071
Xe-133 1.52 x 107°® 1 -133 9.26 x 107°
Xe-135m 7.38 x 107% I =135 2.91 x 107°
Xe-135 ; 1.02 x 107%* T -135 2.91 x 107°
Xe-137 |  3.02 x 107° I -137 2.83 x 1072
Xe-138 ; 8.153 x 107* I -138 1.80 x 107*
|
I -131 9.95 x 1077 — R

* Mge-135 * Tat
= 2,12 x 107° + 2,08 x 10'® x 3.9 x 10%°
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Table 3.3 Design Summary of 5th 0OGL-1 Fuel

Fuel compact Inner diameter (cm) .80
Outer diameter (cm) 2.40
Length (cm) 3.60

Graphite sleeve Inner diameter {(cm) 2.42
Outer diameter {cm) 3.00
Compact loading levgth (cm) 72.0
No. of compact 20

Fuel assembly No. of sleeves 3

Coated fuel U0, kernel diameter (um) 600

particle Buffer layer thickness (um) 60
Inner PyC layer thickness (um) 30
SiC layer thickness (um) 25
Outer PyC laver thickness (um) 45
Total diameter {(um) 920
U loading (g/compact) 9.0
235 enrichment (w/o) 19.5
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Fig. B.l1 (R/B) Value Calculated by Eq..(B.Z)
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