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Preliminary Nuclear Design for Test MOX Fuel Rods
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Abstract

A preliminary neutronic evaluation for the test fuel was performed to determine the fuel rod position
in the rig and to assure the achievement of target linear power and burnup. Since the fuel rod
positions in the test fuel assembly do not affect the rod power distribution, the position of the test fuel
rods in the rig was determined mainly from the consideration of instrumentation device installation. In
order to achieve target linear power and burnup of the test fuel rods, the test fuel assembly rig needs

to be loaded for at least 750 EFPDs in core periphery where the driver fuel assembly produces the

power of about 130 kW.
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Fuel Number 1 2 3 4 5 6
Parameter MOX-1 | MOX-2 | MOX-3 IME-1 IME-2 IME-3
o . . . Co-Prec.
Fabrication Method BNFL | Dry mill | Dry mill | Dry Mill | Co-Prec. )
(Dry Mill)
Pu-Content (wt%) 8.37 7.85 7.85
(g/cc)” 0.84 0.80 0.80 0.90 0.90 0.90
Pu-fissile (wt%) 6.13 5.90 5.90
(g/cc)? 0.62 0.60 0.60 0.68 0.68 0.68
Er Content (g/cc)” - - - 0.30 0.30 0.30
Target Burnup”
(MWd/KgHM) ~37 36.6 36.6
(KWd/cc) ~375 372 372 372 372 372
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center tube

fuel rod

D20 coolant

FUEL ROD : pellet diameter = 10.50 mm
clad outer diameter = 1225 mm
clad inner diameter = 10.67 mm
gap = 0.170 mm
ring radius = 250 mm
CENTER TUBE : outer diameter = 17.0 mm
inner diameter = 13.0 mm
SHROUD : outer diameter 73 mm
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UO; (Driver
MOX-1 MOX-2 MOX-3 IMF-1&2 IMF-3
Fuel)
Pu Density (g/cc) 0.84 0.80 0.80 0.90 0.90 -
U Density (g/cc) 8.007 8.184 8.184 - - 8.85
Pellet Area (cm®) 0.5027 0.5027 0.5281 0.5281 0.5027 0.8659
Linear Heavy Metal
4.4474 4.5163 4.7445 0.47529 0.4524 7.6632
Mass (g/cm)
A1 1117 1.084 1.124 1.032 0.996 0.976
Aol HEE PiA
R9-2 1.099 1.067 1.109 1.052 1.015 0.950
o HE8 (W/em) A1 227 220 228 210 202 198
(Driver 918 &% 130kW&
7}4) A2 223 217 225 213 206 193
298.2 301.4
JAALE (MWd/kgHM) | A$1 383 36.5 36.0 -
: } (MWd/cc) |(MWd/cc)
(Driver 918 &3-& 130kW, 3025 3073
750 EFPD <7 714 73%-2 37.6 36.0 35.6 ) ’ -
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397.6 401.9
JAALE (MWd/kgHM) | A5 1 51.1 487 48 -
: } (MWd/cc) |(MWd/cc)
(Driver 918 &3-& 130kW, 4033 2007
1000EFPD &4 7134 R9-2 50.1 48 47.5 ) ’ -
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