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ABSTRACTS

The study calculated hoop stress and temperature distribution in the pellets with finite
element program in fuel rod performance analysis code, INFRA. Pellets considered are pure
UO,, duplex (35% UO02)/(65% ThOs) and blended (65% Th, 35% U)O: pellets. Stress and
temperature were calculated at two levels of linear heat generation rate, 300 and 500 W/cm.
All pellets were assumed to be elastic and to be loaded thermally and mechanically. Duplex
pellet experienced the very high temperature in the inner UO: region, and therefore resulted
in strong tensile stress to the outer ThO: region. There were no great differences in the

temperature and hoop stress for pure UO: and blended (Th,U)O: pellets.
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¥ 1 PWR ddge 8 A4 9 A7

Cladding material Zircaloy-4
Cladding outside diameter (mm) 9.50
Cladding inside diameter (mm) 8.36
Cladding thickness (mm) 0.572
Diametral gap thickness (mm) 0.165
Fuel pellet radius (mm) 4.10
Fuel pellet length (mm) 17.8
Fuel pellet true density (percent) 95.0
U0, region in pellet radius (mm) 0 ~ 2.35
*ThO, region in pellet radius (mm) 2.35 ~ 0.410
Weight percent of UO; 35

Modulus of rupture of ThO, (MPa)

137 at room temperature, 20.4 um
grain diameter, 2.2% porosity

Fracture strength of U0,

131 at 1000 K, 5% porosity

Crush Strength of thoria pellet (MPa) 566
Melting point of U0, (TC) 2,847
Melting point of ThO, (C) 3,367
% (35% UQy / 65% ThO»)9] o]FFx xZdAd g
£ 2 27AA R &g Fgshe o
(&+9]: MPa)
Pellets LHGR" 300 500
Pure UO» 76, 1527 76, 152
(65% Th, 35% U)O: Blended 76, 152 76, 152
35% U02/65% ThO. Duplex 76, 152 76, 152

1) LHGR = Linear Heat Generation Rate (W/cm)
2) Sre] e VIAIYE, HY =24 Y45 gE .
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