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A TFeasibility Study for Ultra-Long Life Fast Reactor
Core Designs with High Burnup
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Abstract

An extensive parametric study was performed on the design parameters of ultra long life
cores(ULLC) using metallic fuel for 1000 MWe, 500 MWe and 300 MWe liquid-metal cooled fast
reactor. The fuels composed of U-Pu-Zr ternary and U-Zr binary metal were used as intial core
fuel. The optimal fissile enrichment and fuel volume fraction have been reduced with the
increased power capacity. The values of fissile enrichment and fuel volume fraction for U-core
are larger than that of Pu core. The minimun fuel volume fraction necessary for 30 years of
operation for the 300 MWe core was found to be 0.53 but that of others was identified to be
below 0.5. Nuclear performance parameters other than the fast neutron fluence of cladding satisfy

the design goals.
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Core electric power (MWe) 1000(Pu) 1000(U) 500 300

Cycle length (years) 33 30 31 31

Fuel/coolant/structure volume fraction

Driver 0.5/0.22/0.28 |0.55/0.22/0.23 | 0.5/0.22/0.28 0.53/0.19/0.28
Blanket 0.5/0.22/0.28 |0.55/0.22/0.23 | 0.5/0.22/0.28 0.53/0.19/0.28

TRU weight percent

(Inner/middle/outer core) 9.22/12.23/14.44 12/12/12 14/14/14 16/16/16

Burnup reactivity swing (%Dk) 258 3.19 251 464

Peak power density (W/cc)

(BOL/EOL) 379/358 336/253 315/252 306/210

Average power density (W/cc) 94.74 94.81 96.15 9211

Peak fast fluence (n/fcm2) 1.80E+24 1.65E+24 1.62E+24 1.49E+24

Peak discharge burnup (MWD/kg) 425 4 409.2 410.3 3959
Internal Blanket 9% Internal Blanket 48
Inner Core 9% Inner Core 48
Middle Core 96 Middle Core 48
Outer Core 102 Outer Core 48
Control Rod 25 Control Rod 19
Radial Reflector 168 ‘ Radial Reflector 114
Total 583 Total 325

1000 MWe 500 MWe
O 1, A= Ao gt ErEF Layout
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