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Abstract

The MC?-2 code models asingle fuel rod. The shadowing effect due to the |attice geometry of
fuel rods is considered using the Bell factor together with the Dancoff correction to evaluate the
heterogeneity of a fuel assembly. This model requires a pre-calculated Bell factor of the
considered assembly and is inappropriate in representing the effect of other structural materials
in the fuel assembly such as a duct. To overcome this drawback the annular model of the fuel
assembly is proposed and an analytic method accounting for resonance escape is applied to the
model. To evauate the validity of the fuel assembly model, a criticality calculation was
performed using MC?*2/ONEDANT and heterogeneity effect is compared with that of MCNP.
The results obtained show that the improved MC?-2 herein can represent the heterogeneity of a

fuel assembly more accurately than the original one.
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1 KALIMER

ASSEMBLY DATA

Number of Pins per Assemby 271
Fuel smeared density (%) 75.0%
Duct Material HT9
Duct Wall Thickness (cm) 0.37
Duct Outer Flat to Flat (cm) 15.7
Duct Inner Flat to Flat (cm) 14.96
Active Length (cm) 100.00
Fuel Element Length (cm) 346.68
Gap Distance between Ducts (cm) 0.40
Assembly Lattice Pitch (cm) 16.10
Assembly Area (cm?) 224.482
PIN DATA
Fuel Type U-Pu-10%Zr
Fuel Fabrication Density (%TD) 100.0
Cladding Material HT9
Pin Overall Length (cm) 346.8
Pin Outer Diameter (cm) 0.74
Pin Inner Diameter (cm) 0.63
Cladding Thickness (cm) 0.055
Fuel Slug Diameter (cm) 0.546
Fuel Cladding Gap (cm) 0.042
Pin Pitch (cm) 0.89
Pin P/D Ration 1.203
Wire Wrap Diameter (cm) 0.14
Wire Wrap Pitch (cm) 20.49
Bond Na
2
Mc?-2'/ MC?-2/
MCNP MCNP ONEDANT ONEDANT
(Real ) (Annulus )
«C ) ¢ )
1.72184, 1.72279,
0.00048 0.00054 1.71186 1.71241
1.71894, 1.71894,
0.00058 0.00058 1.71034 1.71034
Ak 0.00290 0.00385 0.00152 0.00207

1Bell factor = 1.0
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