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In the design of JSFR (Japan Sodium-cooled Fast Reactor), a design measure (FAIDUS : Fuel
sub-Assembly with an Inner DUct Structure) is considered to prevent severe re-criticality events even in
case of core disruptive accidents (CDAs) by molten fuel ejection out of the core region through the duct
equipped within the fuel sub-assembly rather than creating a whole-core molten pool.

In order to get experimental data to demonstrate effectiveness of this design concept, EAGLE-1 series
tests consisting of in-pile and out-of-pile tests have been conducted in Republic of Kazakhstan. The in-pile
part of this program was conducted using the IGR (Impulse Graphite Reactor) facility. Among several
in-pile tests, the ID1 test is regarded as the key experiment, which best represented the reactor condition of
interest.

In the present study, the ID1 was analyzed using the SIMMERC-III code focusing on heat transfer from
molten core materials to the duct. The SIMMERC-III results were compared with the experimental results
with help of TAC2D code, which enabled getting rid of the thermal inertia effect of the thermocouple and
soldering.

This study revealed that the early duct failure, which is the key for the effectiveness of the FAIDUS
design concept, was caused by high heat flux from the molten fuel-steel mixture to the duct. This high heat
flux was maintained by direct contact of high temperature steel with the duct without fuel crust on the duct.
This mechanism strongly suggested effectiveness of the FAIDUS concept where an early failure of the duct
in advance to the wrapper tube is indispensable.

It was also confirmed that the experimental results can reasonably be simulated by the mechanistic
model of the SIMMERC-III code. This successful simulation of the experimental results provided a good

perspective for establishment of a reliable evaluation method applicable to the reactor condition.
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