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A Consideration of Coated Fuel Particle Behavior and HTGR Design

under Core Heat—up and Oxidization Conditions

Kazuhiro SAWA

Department of HTTR Project
Oarai Research Establishment
Japan Atomic Energy Research Institute

Oarai-machi, Higashiibaraki-gun, Ibaraki-ken

{Received October 5, 19%5)

An estimation of coated fuel particle behavicr under accident conditions
was carried out to reveal important points for High Temperature Gas-cooled
Reactor(HTGR) design. Core heat-up and oxidization accidents were chosen in
this study. Parameter calculations were carried out with a cecated fuel particle
failure model, which was developed based on core heat-up simulaticn tests, to
evaluate the fuel failure fraction during core heatup accident. The results
showed that the failure fraction will decrease about an order by thicker SiC
coating layer.

For an evaluation of fuel behaviecr under oxidization accident, a fuel
failure model based on thermodynamic analysis, which showed the active-to-
passive transitions of oxidation of SiC layer, was introduced. Based on this
model, an additional failure fraction during depressurization accident of the
High Temperature Engineering Test Reactor (HTTR) was evaluated to be about
0.02%.

These results obtained from this consideration will be useful for the fuel

and safety design of future HTGRs.

Keywords: Coated Fuel Particle, Accident, HIGR, Core Heat Up, Oxidization,

Failure Fraction
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Table 2.1 FFE SN DIBIBIEE & OERERE]. MEBEEORR

S i CEBEIMIG umdb
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Ak 100 | 500 | 1000
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10 | 1900 1850 1820

S i CEBEENL umDE;

| #mEnd moBoB M G
m#% | 100 | 500 | 1000
10°° <“:|.4OO <1400 <1400
1-.(5—3 1550 1530 1 520 )
1 072”"'"“ 1760 1720 1 7_8-0
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Table 3.1 HAZEKSLREBESELCIBERERUEEBL S SHFR
BTEE | BEE CC) | BAL>AHTH (f=1~0)

1g 764 84~93

100 g 918 8350~9270

10 ke 1127 8.35%10°~9.27x10°

1 ton 1426 8.35%10"~9.27x 10’
100 ton 1895 8.35%10°~9.27x10°

(£ 758 x10%)
Table 3.2 HAZESELWIENE

pipEsg | g (T | MIEEIA (f=1~0)

1g 0.942 9.8%107"~1.1x107"

100 g 0.708 7.4x107°~8.2x10°°

10 kg 0.199 2.1%x107*~2.3x10"*

1 ton 2.26%x107° 2.4X107*~2.6Xx107*
100 ton 121% 107 1.2%10°°
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