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Abstract

The distribution and radioactivity of nuclide in spent fuels, radioactivity of gaseous
wastes and the distribution of gaseous wastes were required for analyzing
radioactivity of DUPIC fuel fabrication process. In order to analyze the radioactivity
before and after DUPIC fuel fabrication process with variations of burn up and
cooling time, ORIGEN II code was used. The activity reduction of spent fuels after
DUPIC fuel fabrication process was 40~51 % and increased with increasing burn up
and cooling time of spent fuels.
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Fig. 1. Activity of spent PWR fuels.
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Fig. 2. Activity of each element in spent PWR fuels.
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Table 1. Activity and distribution of each element in spent PWR fuels

Element 34,770 MWD/MTU 44,000 MWD/MTU
Activity, Ci| Activity, % | Activity, Ci |Activity, % Half-life
H 3.52E-01 0.11 4.28E-01 0.11 H-3 : 12.32 yr(B-)
Co 257E-02 0.01 3.23E-02 0.01 Co-60 : 527 yr(B-, 1)
Kr 3.60E+00 114 4.45E+00 113 Kr-85 ; 10.76 yr(B-, Y)
Sr 4.86E+01 15.36 5.97E+01 1521 Sr-90 : 280 yr (B-)
Y 4.86E+01 15.37 5.97E+01 1521 Y-90 : 645 hr(B-(1))
Ru 5.69E-02 0.02 7.88E-02 0.02 Ru-106 : 1.0yr (B-)
Rh 5.69E-02 0.02 7.89E-02 0.02 Rh-106 : 30 sec(B-, Y)
cd 2.73E-02 0.01 3.86E-02 0.01 Cd-109 : (ec), Cd-113m : 9E+15 yr(B-)
Sh 4.64E-01 0.15 6.06E-01 0.15 Sh-125 : 2.6 yr(B-, Y)
Te 1.13E-01 0.04 1.48E-01 0.04 Te-125m : 57.40 d
Cs 7.23E+01 22.34 9.22E+01 23.50 Cs-134 : 2.1 yr(B-, ), Cs-137 : 30 yr(B—(1))
Ba 6.67E+01 21.06 845E+01 2151 Ba-137m : 2.6 min
Pm 351E+00 L11 3.62E+00 0.92 Pm-147 : 2.65 yr(B-,(Y))
Sm 3.01E-01 0.09 3.45E-01 0.09 Sm-151 : 90 yr
Eu 4.00E+00 1.26 6.01E+00 1.53 Eu-154 @ 86 yr(B-, Y), Eu-155: 4.9 yr(B-, Y)
Np 1.88E-02 0.01 3.33E-02 0.01 Np-239 : 235 d(B-, Y)
Pu 6.44E+01 20.34 749E+01 19.07 Pu-239 : 24 x10" yr (a, Y), Pu-240 : 6,600 yr (a (1))
Am 1.95E+00 0.62 2.20E+00 0.56 Am-241 : 458 yr( a)
Cm 146E+00 0.46 3.52E+00 0.90 Cm-242 : 163 d (a, Y)
3.17E+02 100.0 3.93E+02 100.00
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Fig. 3. DUPIC fuel fabrication process.



Table 2. Expected release rate of fission product during OREOX and

sintering process

Element Release Rate (%) Remarks
OREOX Sintering

i 100 - oF 5% TNt AwEo] A6
He 100 -

Br 100 -

Kr 100 -

I 40 60

Xe 100 -

Ru 2 -

Cs 5 95

Tc 10 -

Cd - 75
Mo 10 -

Se 10 90

Sh - 100

Rb 5 95

Te 10 90

C 100 -

Ag 10 -
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