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Abstract

In this paper, a preliminary design study of 500MWe ultra-long life, Pb—Bi
cooled core is performed. In comparison with the previously designed long life
cores, we pursued relatively larger target value of the core average power
density larger than 90W/cc. To realize this purpose, we assumed that the fuel
rod 1s refabricated by recladding when the design limit for the clad integrity is
reached. That is to say, the compositions of all fuel materials including the
fission products don't change after recladding. By this way, the core without
fuel shuffing is designed to be operated for 30 years. The main design limits
are as follows : the bunup reactivity swing less than 3%dk, the core average
discharge burnup larger than 200MWD/kg, peak power density less than
400W/cc. The finally design core consists of the internal blanket, inner core,
outer blanket, and outer core. The axial blanket is not considered. It is shown
that the finally designed core satisfies the design limits and that the peak fast

neutron fluence is approximately 15.2E+23 n/cm-.
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Fissile Inventory (kg) (BOL/EOL) 4398/5111
Heavy metal inventory (kg) (BOL/EOL) 66468/50992
Conversion ratio (BOL/MOL/EOL) 1.167/1.063/0.978
Burnup reactivity swing (%dk) 2.04
Peak power density (W/ce, BOL/EOL) 239/366
Average power density (W/cc) 94
Peak fast fluence (n/cm®) 1.52E+24
Peak discharge burnup (MWD/kg) 353.5 (37.4 atom %)
Average discharge burnup (MWD/kg)
Core average 219.7
Inner core 288.3
Outer core 2234
Inner blanket 147.3
Outer blanket 196.2
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Core average 6.6/8.6/10.0
Driver fuel 10.7/10.1/10.3
Blanket 0.2/6.5/9.6
Fissile Pu ratio to total Pu (BOL/MOL/EOL)
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Blanket 0.0/0.897/0.81
Pu inventory (kg) (BOL/MOL/EOL)
Driver fuel 5930/7075/7397
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Driver fuel 733.2/393
Blanket 0.00/26.9
Coolant void reactivity (%dk ,BOL/EOL)
Inner blanket -0.113/1.804
Outer blanket 0.254/0.115
Inner core 0.580/0.707
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Inner blanket+Inner core 0.465/2.481
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