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The NSRR experiments are directed to the study of fuel behavior
under reactivity-initiated accident conditions. Iﬁ the previous experi-
ments, only unirradiated fresh fuel rods have been used as the test rods.
From 1989, experiments on preirradiated fuel rods have started.

The test fuel rods for the preirradiated fuel are prepared by the
following two manners:

(1) Preirradiation of short sized fuel rods, which design is similar to
the present NSRR standard test fuel rods, in JMIR, and

(2) Refabrication of spent fuel rods from commercial BWRs and PWRs into
short segment rods.

In order to prevent the power peaking at the ends of fuel stack,
hafnium disk, which has large neutron absorption cross section, are
loaded at both ends of fuel pellets stack in the segmented fuel rods
during refabrication.

Pulse irradiation experiments have been carried out in the NSRR to
study the effectiveness of the hafnium disk to reduce the axial power
peaking as a function of the disk thickness by using the disks of 0,5mm,
1.0mm, 2.0mm and 4.0mm thick.

Obtained results are:

(1) Minimum thickness of the hafnium disk to reduce the peaking factor
belows [.18 is 2.0mm for a fuel rod with 2.6 w/o enrichment pellets.

(2) Within this experimental scope, the peaking factor didn't depend on

ity
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the thickness of hafnium disk at thickness above 2, 0Omm.

Keywords: NSRR, Hafnium Disk, Reduction, Fuel Rod, End Peaking
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Table 1 Design summary of test fuel rod

Fuel Rod.TyPe . ~Dimension

U0 pellets

Diameter - -~ : 10.66 mm

Length ' - 15 [ ]}

Density . : 85 2 T.D.

Enrichment o . " 2.6 4

Shape ‘ : ' . Flat
Cladding

Hateriai o S ‘ Zircaloy-4

Hall’Thickness T I ' 0.62 mp
Pin

Quter diameter S - 12.23 um

Pellet-cladding Gap s - 0.165mm
Element

Overall Length 259 nm

Active Length 135 B

Weight of Fuel Pellets 132 4

Number of Pellets 9

Plenum Gas 2.0 MPa He
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Table 2 Outline of experiments

Experiment 208-1 . 208-2
Deposited energy (cal/g -fuel) 150 1590
Fuel rod number 1810 | 1840 | 1820 | 1830
Thickness of Hf disk (mm) 0.5 | 4.0 | 1.0 | 2.0

Fill gas pressure at 20 °C

immediately before pulse (MPa) 2.0 2.0

Fill gas comparison (volume %) 100% He 1002 He
Instrumentation equipped T/C O o] O @)
Failure(F)/no failure(NF) NF NF NF NF
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\ 200 *

Top cover _\_‘_\

_ ~ i
Purge vaolue — | \
Closure flange ——__| %%
v
Water -
11—
| ol o
Test fuel — ! 3
i &
\
| LY
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J0
)\
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Grip flange
(Unit : mm)

Fig, 2 Schematic of test capsule.
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2-0 |3 ] T 1 4 ] 1 1 T ] I T ¥ T 3 I
] LEGEND: Ex. 208—~1, ROD NO, 1810 ’
i DEPOSITED Y 150 cal/q fuel 7
- USED NUCLIDE 7
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! .5_ =
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v i o B
o I J
cl_—> 5 i
< 1.0t i
L . e .
o 3 -
= X .
E - -
Ll — —
L 0.5_ | )
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O 1 [] [l Il ! ] 1 -] F] l I I [l 1 I\ ]
0 50 100 150

DISTANCE FROM FUEL BOTTOM END (mm)

Fig. 4 Axial gamma scan of fuel rod 1810 in experiments 208-1.

2-0 1 ¥ 1 L] I ) ) 1 T ] 1) T T T . ]

[ | LEGEND: Ex. 208-2, ROD NO. 1820 ]
DEPOSITED ENERGY 150 cal/g fuel
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~ TF Fuel column length: 142mm -
% - ]
O X -
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< 10f ]
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0 / i 1 1 L | i L 3 L | 1 L L I | i
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Fig. 5 Axial gamma scan of fuel rod 1820 in experiments 208-2Z,
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Fig. 6 Axial gamma scan of fuel rod 1820 in experiments 208-2.
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Fig. 7 Axial gamma scan of fuel rod 1840 in experiments 208-1.
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Fig. 8 Axial peaking factors as a function of thickness of Hf disk.



