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Development of Optimum Process for DUPIC Pellet Fabrication
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Abstract

DUPIC(Direct Use of spent PWR fuel In CANDU reactor) fuel manufacturing technologies
and processes have been developed at hot-cell. Using DUPIC powder prepared by the
oxidation and reduction processes, the DUPIC fuel pellets and mini-elements were fabricated
for the irradiation test in HANARO. An irradiation test was planned for the performance
evaluation of DUPIC fuel pellets satisfying the requirements of CANDU fuel. To establish the
fabrication process satisfying the CANDU specification, sintered DUPIC pellets were fabricated
with a variety of process parameters. The fabricated DUPIC pellets were characterized by the
inspection systems. As a result of the experiment, DUPIC pellets with 12.19 mm of diameter,
10.37~10.45 g/(:m3 of sintered density, and less than Ra 0.8x#m of surface roughness have

been successfully fabricated at hot cell.
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No. Process Operating Conditions
- Oxidation : 500 C, 2 hrs, Air, 55 L/min
1 OREOX Process - Reduction : 700 C, 7 hrs, Ar/4%Hs, 13 L/min
- Passivation : 80 C, 4 hrs, Ar/2%0., 2 L/min
- Heating rate : 4 C/min
- Milling Time : 20 minutes
. - Zirconia ball
2 Milling Process ~ Ball size : 5 mm(g)
- for 10 mins at 450 rpm + for 10 mins at 600 rpm
PR o
3 Mixing Process 1 0.2 wt% zinc 'stearate after milling
Mix for 20 minutes
. - 62 MPa
4 Pre-compaction Die diameter : 14.34 mm
5 Granulation Proess Sieve #18(1 mm opening)
.. 0.2 wt% zinc stearate after granulation
6 Mixing Process 2 Mix for 20 minutes
. . Final compaction pressure : 130 MPa
7 Final Compaction Die diameter : 14.34 mm
Dewaxing temperature / time : 800 C / 3 hrs
8 Dewaxing Process Gas : Ar-4%H2 flow rate 4 L/min
Heating rate : 4 C /min
Sintering temp./time : 1800 C / 10hrs
9 Sintering Process - Ar/4% Ho, 8.0 L/min
- Heating rate : 5 C /min
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