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Evaluation of Nuclear Constant Effects Relating to
Application of Unified Cross-Section Set ADJ2000

Akira ShonoV, Go Chiba?, Kazuyuki Numata?
ABSTRACT

The unified cross-section set ADJ2000, which was produced by adjusting
70-energy-grouped JFS-3-J3.2 (JENDL-3.2-based group constant set) using its
analysis accuracy on various critical experiments, had been used in JFY2001 for
core design studies in the feasibility study on commercialized fast reactor cycle
systems. The ADJ2000 was published in June 2001, having 70 energy group
structure as well. Calculated values from ADJ2000 would contain errors
(“nuclear constant effects’) which come from differences of weighting functions
(neutron spectra) between that used for processing JFS-3-J3.2 and that of studied
cores. In order to obtain more reliable results, the nuclear constant effects have to
be corrected.

Accordingly, nuclear constant effects on various fast reactor core concepts
relating to application of unified cross-section set ADJ2000 have been evaluated for
several nuclear parameters including criticality, burnup r'eactivity loss, coolant void
reactivity (depressurization reactivity in the case of gas-cooled reactor cores),
Doppler reactivity and breeding ratio. Studied cores are listed below.

# Sodium-cooled MOX-fuelled cores (large-size and middle-size)
Sodium-cooled metal-fuelled core (middle-size)

Lead-bismuth-cooled nitride-fuelled core (middle-size)
Carbon-dioxide-cooled MOX-fuelled core (large-size)
Helium-cooled coated-particle-fuelled core {(large-size)

#H o3 o o H

Helium-cooled enclosed-pin-fuelled core (large-size, 2 designs)

1)}: Reactor Physics Research Group, System Engineering Technology Division,
O-arai Engineering Center, JNC, Japan

2): Nuclear Engineering System Incorporation
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