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Effect of Fuel Density

on Neutron Multiplication Factor
. + .
Teruhisa OGINO and Yoshitaka NAITO

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Tbaraki-ken
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From the nuclear-criticality safety point of view, a case study has
been carried out to investigate effect of uranium dioxide density on the
neutron multiplication factor.

The neutron multiplication factors kéff's are predicted to increase
as fuel density increases with fuel mass unchanged. In this case, the
fuel volume decreases to increase 1its geometrical buckling Bgz. On the
other hand, the neutron migration area M2 decreases more greatly so that
the neutron leakage factor Mngz decreases to result in the greatey keff
calculted.

As a conclusion, it is recommended that criticality safety of
nuclear fuel with the same isotopic composition should be evaluated
assuming the highest fuel density considered in the facility. This
conclusion can be shown not to be influenced by difference of fuel
materials or reflection conditions, and applicable not only for a single
unit system but also for an interacting one.

Keywords: Neutron Multiplication Factor, Effect of Fuel Density,

Criticality Safety Evaluation
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