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Abstract

An extensive parametric study was performed on the design parameters of a ultra long life
core{(ULLC ) using metallic fuel for 1000WTAe Loguid metal fast reactor, Onece this core is nitially
loaded, it does not need fuel reloading ower the reactor life time, The core has a radially
homogenecus configuration with four different enrichment zones and hawve the core wolume
comnparable to that of a typical 1000BWe core, From the examination of the core performance
parameters by wvarving the core fissile enrichment and fuel wolume fraction for each region, a
reference ULLC core has been established, The burnup reactivity swing of the UJLLC core has
keen found to be 263 Ak/k during 33 wear core life, which is small enough to satisfy the control
requirement, The core average discharge burnup has been increased up to Z00BTA DYz with an
enhanced core average power density, This walue iz much larger than that of other ULLC core
designs, Other muclear performance parameters except for cladding fast neutron fluence satisfy

the design geals,
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# 1, 2357 DHULLC)Y £8 M Ha

Power 1000MWe/2750M Wt
Power Density (W/cm®) 95
Core Configuration Radially Homogeneous
Axial Fuel Length (cm) 120
Axial Blanket Length (cm) 35
Assembly Duct Pitch (cm) 21.2
Fuel Type Metal
Zone?2, 3,4 U-Pu-Zr Alloy
Zonel U-Zr Alloy
Smeared Fuel Density (%TD) 75
Coolant Material Sodium
Core Structural Material HT9
Core Average Fissile Enrichment (w/0) 7.87
Core Fissile Enrichment (w/0)
Zonel 0.20
Zone2 6.10
Zone3 8.03
Zoned 9.44
Volume Fraction
Fuel 0.50
Structure 0.22
Coolant 0.28
2 78 i #EY 07
CycleLength (yr) 33
Fissile Inventory at BOL/EOL (kg) 5919.6/11351.4
Burnup Reactivity Swing (% Dk/K) 2.58
Breeding Ratio(BOL/MOL/EOL) 1.36/1.18/1.03
Max. Power Density (W/cm?) 380
Average Burnup (MWD/Kkg)
Core Average 207.7
Zonel 122.6
Zone2 259.4
Zone3 260.3
Zoned 189.5
Peak Burnup (MWD/Kg)
Assembly Pesk Burnup 275.8
Peak Discharge Burnup 425.4
Max. Fast Fluence (n/cm?) 1.800E+24
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Burnup Reactivity Swing (%Dk/k)

k-effective

Burnup Reactivity Swing (% Dk)
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