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Estimation of Energy Deposition in Various Test Fuels

in the NSRR FBR Fuel Tests

Takehiko NAKAMURA, Toyvoshi FUKETA, Makotc SOBAJIMA
and Ryuji HOSOYAMADA

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

Tokai-mura, Naka-gun, Ibaraki-ken

{Received March 2, 1990)

A Series of transient tests on Fast Breeder Reactor (FBR) fuel
ig being planned at Nuclear Safety Research Reactor (NSRR} in order to
investigate FBR fuel behavior under accident conditions. The
transient behavior of FBR fuel has been found quite different from
those of LWR fuel, due to the difference in cladding materials and in
chemical forms of fuel and coolant. Carbides, Nitrides and Metal fuels
as well as Oxide fuels are considered for fuel in FBRs. Cocolant is
liquid sodium which is chemically active. Sodium loops and stagnant
sodium capsules are being designed for the FBR fuel tests. These test
rigs are quite different in structure from water capsules which are
currently used for the NSRR tests. Sodium loops and capsules will be
operated at higher temperatures and will have neutron mcderatcrs and
thermal insulators. HNeutron transport calculations in the NSRR with
-these test rigs containing typical FBR fuel pins were performed.
Energy depositions in the fuel with various pin sizes, Uranium 235
entrichment and plutonium enrichment effects are evaluated through the
calculations.

Test range of the NSRR FBR fuel tests were summarlized quantita-

tively. FEffects of structural materials and neutron moderator on

* Custcomer Engineers Co.
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energy depositions in the test fuel pins.were also estimated to design
test £igs effective in neutron economy. The results showed that a
"Monju" type mixed oxide fuel will be subjected to an energy deposition
of up to 517 cal/g (2.16 kJ/g) in the NSRR FBR fuel tests. Polyethyleme

was found effective for neutron moderator as well as Zirconium Hydride.

Keywords: NSRR, FBR, Fuel Failure Test, TOP, LOF, Energy Deposition
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1 NSRR

Reactor Type; Modified TRIGA-A

Reactor Vessel; 3;6m(wide) X 4.5

Fuel;

Fuel type

Fuel enrichment

Clad material

Tuel diameter

Clad diameter

Length of fuel section
Number of fuel rods

Equivalent core diameter

Control Rods;

Number

Type

Poison material
Rod drive

Transient Rods;’
Number

Type
Poison material
Rod drive

Core Performance;

a) Steady state operation
Steady state power

b) Pulse operation

Max. peak power

Max. burst energy

Max. reactivity dnsertiocn
Min. peried

Pulse width
Neutron life time

Experiment Tube;
Inside diameter

D

CPR (Annular Core Pulse Reactor)

m(long) ® 9m(deep)‘open pool

12 wt% U-ZrH fuel

20 wt#% U-235

Stainless steel

3.56 cm

3.76 cm 0.D.

38 cm

157 (including 8 fuel-followered
control rods)

62 cm

8 (including 2 safety rods)
Fuel followered type
Natural B,C

Rack and pinion drive

2 fast transient rods and 1
adjustable transient rod
Alr followered type

92% enriched B,C

Fast :  Pneumatic

Adjustable: Rack and pinion &
‘Pneumatic

300 KW

21,100 MW

117 MW-sec

3.4% Ak ($4.67)

1.17 msec

4.4 msec (1/2 peak power)
30 usec

22 cm
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