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The calculation of burn up for Cs-137 to study fuel UO:

by universal code ORIGEN
Abbas F. Essa - Dep. of Physics / College of Science / University of Wassit

Abstract

The study of nuclear fuel is considered very important. This is because
those chemical reactions are normally occurring due to the continuous, instance
irradiation to the fuel material during the operation of reactor. In order to
improve the fuel fabrication process and develop them further, the
determination of fission product as well as their distribution over the entire
length of the fuel pin swelling. The Cs — 137 was chosen as a precursor for the
burn up level of the irradiated fuel and the universal code ORIGENwas used to
study the irradiated fuel pin UO; and to calculate the level of its burn up for
some irradiation condition.
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Radion Cooling time (days)
uclide 0 10 20 30 40 50 60
Zr-95 | 4.4x10' | 3.73x10' | 3.55x10 | 3.01x10' | 2.71x10! | 2.43x10' | 2.19x10!
Nb-95 | 1.04x10' | 1.56x10' | 1.91x10 | 2.14x10' | 2.27x10' | 2.32x10' | 2.32x10!
Ru- | 3.51x10 | 2.94x10' | 2.47x10' | 2.07x10' | 1.74x10' | 1.46x10' | 1.23x10!
103
Sh - 127 4.27 7.31x10° | 1.22x10° 1 | 2.04x10° | 3.41x10" | 5.71x10 | 9.54x10°
1 2 3 4 5
Cs-137 | 2.92x10° | 2.92x10° | 2.92x10° 1 | 2.92x10° | 2.92x10° | 2.91x10° | 2.91x10°
1 1 1 1 1 1
Ce-144 0.47 9.24 9.02 8.80 8.59 8.59 8.17
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Cooling time | Ln (10°% o) (curies) Ln (10°3B.y) (curies)
(days)

0 13.89 14.11

10 10.26 11.11

20 7.38 10.65

30 4.83 10.33

40 3.12 10.09

50 2.10 9.89

60 1.43 9.72
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CHARGE

DISCHARGE

10. o

20, D 30. v 40. 50. » 60.
XE132 0.00E+00 0.00£+00 0.00E+00 0.00c+00 0.00c+00 0.00e+00 0.00E+00 0.00e+
S0133 0.00E+00 1.056+02 0.006+00 0.00c+00 U.00e+00 0.00€+00 0.00e+00 0.00E+
"TE133M 0.00e+00 1.32e+02 0.006+00 0.00E+00 0.00E+00 0.00e+00 0.00e+00 0.00E+
TE133 0.00E+00 4.84E+01 O0.006+00 0.00E+00 0.00E+00 O0.00E+00 0.00e+00 O0.00c+
1133 0.00e+00 1.72e+02 6.48E-02 2.35c-05 8.53e-09 3.09€-12 1.12e-15 4.07c-
XKE133M  0.00e+00 4.096+00 3.156-01 1.47c-02 6.86E-04  3.19E-05 1.49E-06 6.92E~
XE133 0.00e+00 1.63E+02 5.42E+01 1.48E+01 3.926+00 1.05C+00 2.83E-01 7.59E-
€s133 0.00E+C0 0.00e+00 0.00E+00 O0.00E+00 0.00E+00 0.00e+00 0.DUE+00 0.00e+
SB134 0.00e+00 1.77e+02 0.00€+00 0.00e+00 0.006+00 0.00E+00 0.00e+00 0.00E+
TE134 0.00e+00 1.31€+02 0.00e+00 0.00e+00 0.00€+00 0.00£+00 -~ 0.00E+00 0.00E+
1134 0.00e+00 2.04€+02 0.00E+00 (0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00€E+
XE134 G.00e+00 O0.00e+00 0.00E+00 0.00e+00 0.00E+00 0.00£+00 O0.0GE+00 0.00E+
CS134M  0.00E+00 1.276-01 0.00:+00 0.00E+00 0.00e+00 0.00E+00 O0.00E+00 O.00E+
€S134 0.00e+00 1.59E-02 1.58E-02 1.56€E-02 1.556-02 1.53E-02 1.526-02 1.51&-{
BA134 0.00+00 0.00e+00 0.00e+00 0.00E+00 0.00c+00 0.00e+00 0.006+00 0.00c+
TE135 0.00E+00 1.56€E+02 O0.00e+00 C.00&+00 0.00e+00 0.00E+00 0.00£+00 0.00E+
1135 0.00E+00 1.59E+02 2.61€E-09 4.31€-20 7.10E-31 1.17E-41 1.93E-52 3.18E~¢
XE135M O0.00e+00 4.76£+01 8.16E-10 1.34E-20 2.22e-31 3.65E-42 6.02E-53 9.91E-¢
XE135 0.00E+00 3.46E+01 6.526-06 9.158-14 1.28E-21 1.80E-29 2.53E-37 - 3.55E-¢
€s135M 0.00€+00 2.76e-03 0.00£+00 0.00E+0U0 O0.00E+00 0.0CE+00 0.00e+00 0.00Ee+(
€S135 0.00E+00 5.93e-07 6.46E-07 6.46E-07 6.46E-07 6.46E-07 6.46E-07 6.46E-(
BA135m 0.00E+00 3.77e-08 1.156-10 3.54E-13 1.08E-15 -3.74E-18 ~3.53E-18 7.26E-"
BA135 0.00e+00 O0.00e+00C 0.00E+00 0.00e+00 0.00c+00 0.00e+00 0.00e+00 0.00g+(
1136 0.00e+00 7.33e+01 0.00e+00 0.006+00 G0.00E+00 0.006+00 0.00E+00 O.00g+(
XE136 0.00e+00 O0.D0E+00 0.00e+00 0.00E+00 0.C0e+00 0.00e+00 0.00E+00 0.00g+C
CS1346 0.00e+00 4.29E-01 2.52E-01 1.48E-01 8.66e-02 5.08e-02 2.98e-02 1.75E-C
BA136 0.00e+0Q O0.00e+00 0.00E+00 O0.0D0E+00 0.00E+00 0.00e+00 O0.006+00 0.00e+C
1137 0.00e+00 1.52E+02 ©0.00€+00 O0.00£+00 G.00e+00 0.00e+00 0.00E+00 0.00E+C
XE137 0.00E+00 1.63€+02 0.00£+00 O0.00E+0G0 O.00E+00 0.00£+00 0.00c+00 0.00€e+8
£S137] _0.00E+00  2.92&-01 2.926-01 2.92E-01__2.92E-01_ 2.926-01  2.916-01 2.91E-C
BA137M  0.00e+00 2.73E-01 2.736-01 2.73£-01 2.73E-01 2.73E-01 2.726-01 2.72E-C
BA137 0.00e+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 {).00E+00 0.00E+G
1138 0.00E+00 1.46E+02 0.00£+00 0.00E+00 0.C0e+00 0.00e+00 O0.00e+00 O0.00E+G
XE138 0.00e+00 1.56E+02 0.00E+00 0.00£+00 0.00E+00 0.00£+00 O0.00E+00 O0.00E+G
€s138 0.00e+00 1.57e+02 0.00£+00 0.008+00 O0.00E+00 0.00E+00 O0.0DE+00 Q.00e+0
BA1338 0.00E+00 0.00c+00 0.00e+00 0.00£+00 0.00e+00 O0.00E+00 0.00E+00 0.00E+C
1139 0.00e+00 1.33c+02 0.00E+00 0.00E+00 0.00c+00 0.00E+00 0.00e+00 0.00€e+d
XE139 0.00e+00 1.41£+02 0.00E+00 0.00E+00 0.00e+00 O0.00E+00 0O.00E+00 0.00E+C
€s139 0.C0E+00 1.69E+02 0.00+00 0.00E+00 0.00e+00 0.00E+00 O0.0UE+D0 0O.00E+0
BA139 0.00e+00 1.71e+02 0.006+00 0.00:+00 O0.00E+00 ©.00E+00 0.U0E+00 0.00E+0
LA139 0.00e+00 0.00E+00 0.00e+00 0.00e+00 G.0Qe+00 0.00E+00 0.00E+00 0.00E+0
AE14Q 0.00e+00 9.98e+01 O0.00e+00 0.00E+00 0.00e+00 0.00E+00 U.00E+00 0.008+3
€s140 0.00£+00 1.57¢+02 0.00E+00 0.006+00 0.00E+00 0.00E+00 U.0UE+00 O.00E+id
BA140O 0.C0E+00 1.27€+0D2 7.39E+01 4.30E+01 2.50E+01 1.46E+01 B8.48E+L0  4.93E+]
LAT40 0.00E+00 1.22e+02 8.47&+01 4956401 2.88E+01  1.68E+01  9.75E+00  5.67E+0H
CE140 0.00e+00 0.00£+00 0.000+00 0.00£+G0 0.00E+00 0.00+00 0.0MC+0U  U.00E+d
XE141 0.00e+00 3.67e+01 0.00:+30 0.00e+00 0.00£+00 0.00£+00 0.00E+00 O.0UE+Di
€S141 0.00e+00 1.186+02 0.00E+00 0.006+00 0.00E+00 G.00E+00  0.00c+00  0.0UE+0
BA141 0.00e+00 1.626+02  0.00E+00 0.00E+C0  0.00e+00  0.006E+00 g.00gr00 G.00e+74
LAT41 0.00c+00 1.646+02  S5.316-17  1.59E6-35 4.73E-54 Q0.00E+0U 0.00E+00 0.00E+28
CE141 0.00E+00  7.326+07 5.98E+01  4.836+01 3.90E+01 3.15£401 2.54E+01 2.056+2°
PR141 0.00e+00 0.00E+00 0.00E+00 U.00E+00 0.006+00 0.006+00 0.00e+00 0.00c+
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