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A Computer Code Development for Evaluation of Primary Coolant
Specific Activities using ORIGEN2 code
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Abstract

A computer program SAEP to evaluate specific activities due to fission products in the
primary coolant was developed, which can be applied to the integral reactor such as SMART
as well as commercial PWRs in existence. The ORIGENZ code is integrated into the SAEP
as a subroutine, which could solve the inhomogeneous differential equations to determine
coolant activities. The benchmarking result for UCN 3 and 4 units shows that specific
activities by the SAEP are very close to those of the conventional calculations. Therefore, it
is expected that the SAEP developed in this study will be used practically in evaluation of
specific activities in the primary coolant of various types of nuclear reactors including the

integral reactor.
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20888 ORIGENZ 7o) F7)sty),
subroutine setdnb(ITOT, D, B)
dimension B(1), D(1)
OPEN(UNIT=60 , FILE="fpnclean.dat’ , STATUS="unknown’)
DO 200 I=1, ITOT
READ (60, 100) FPR, CLEAN
100 FORMAT (32X, E11.4, E11.4)
D(I) D(I) - CLEAN
B(I) FPR
200 continue
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end
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F 1L =g2A Z1Ad did 124 G440 HEd A= S A [« Ci/e]

Noble Gases NUREG-0017 UCN34 UCN3,4 UCN3,4 SMART SMART
refer. Plant FSAR 293day (1cycle) | 1023day(3cy) | no purification | 10 stage

KR-08m 1.600E-01 | 7.700E-01 | 1.961E+00 | 1.342E+00 | 8.692E-01 | 8.388E-01
KR-085 4300E-01 | 6.100E-01 | 2.110E-02 | 8.323E-02 | 2.330E+00 | 1.155E+00
KR-087 1.500E-01 | 8.000E-01 | 1.105E+00 | 7.249E-01 | 4.709E-01 | 4.610E-01
KR-088 2.800E-01 | 1.900E+00 | 3.453E+00 | 2.249E+00 | 1.392E+00 | 1.393E+00
XE-131m 7.300E-01 | 8.300E-01 | 1.926E+00 | 1.885E+00 | 2.063E+00 | 2.065E+00
XE-133m 7.000E-02 | 7500E-02 | 3.672E+00 | 3477E+00 | 2.019E+00 | 2.009E+00
XE-133 2.600E+00 | 2.100E+01 | 2.167E+02 | 1.984E+02 | 1.453E+02 | 1.449E+02
XE-135m 1.300E-01 | 6.500E-01 | 4.555E-01 | 4.293E-01 | 3.016E-01 | 3.005E-01
XE-135 8.500E-01 | 3.100E+00 | 5.757E+00 | 4.802E+00 | 5.282E+00 |5.071E+00
XE-137 3.400E-02 | 1.500E-01 | 1.685E-01 | 1.574E-01 | 2.938E-01 | 1.964E-01
XE-138 1.200E-01 | 5500E-01 | 5.959E-01 | 5.118E-01 | 2.608E-01 |Z2.630E-01




=
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& A= Abel «Ci/el

Halogens NUREG-0017 UCN34 UCN34 UCN34 SMART SMART
refer. Plant FSAR 293day (1cycle) | 1023day (3cy) | no purification | 10 stage
BR-084 1.600E-02 | 2.200E-02 | 3599E-02 | 2518E-02 | 1.697E-02 | 1.744E-02
I-131 4500E-02 | 2.100E+00 | 2.194E+00 | 2.143E+00 | 2.214E+01 | 2.215E+01
1-132 2100E-01 | 6.,700E-01 | 9.211E-01 | 8.860E-01 | 1.421E+00 | 1.422E+00
1-133 1400E-01 | 3.300E+00 | 3.284E+00 | 3.002E+00 | 4.7863E+00 | 4.784E+00
I-134 3.400E-01 | 4600E-01 | 4.987E-01 | 4.397E-01 | 2457E-01 |Z2.481E-01
I-135 2.600E-01 | 2.000E+00 | Z2.041E+00 | 1.883E+00 | 1.545E+00 | 1.547E+00
Cs, Rb
RB-088 1.900E-01 | Z.000E+00 | 3.463E+00 | 2.256E+00 | 1477E+00 | 1.454E+00
CS5-134 7100E-03 | 1.800E-01 | B9/5E-02 | 6.235E-01 | 1.484E+02 | 6.969E+01
C5-136 8. 700E-04 | 4.000E-02 | 8245E-02 | 1.879E-01 | 3.231E+00 | 2.461E+00
C5-137 9.400E-03 | 2.600E-01 | 1.673E-01 | 477/5E-01 | 2519E+02 | 1.374E+02




3£ 3 A EF] g 1A} WY HEE AdE WA 1 Clg]
NUREG-0017 | UCN34 UCN34 UCN34 SMART | SMART
Others
refer. Plant FSAR 293day (1cycle) | 1023day(3cy) | no purification.| 10 stage
SR-089 1400E-04 | 2/700E-03 | 3.340E-03 | 2.156E-03 | 1.908E-01 | 1.954E-01
SR-090 1.200E-05 | 1.000E-04 | 5656E-05 | 1.322E-04 | 1553E-01 | 8.964E-02
SR-091 9.600E-04 | 4.700E-03 | 5626E-03 | 3.711E-03 | 1.420E-02 | 1.697E-02
Y-091m 4600E-04 | 2.700E-03 | 2996E-03 | 1977E-03 | 8.248E-03 |9.853E-03
Y-091 5200E-06 | 3.900E-04 | 2.001E-04 | 1.378E-04 | 1.775E-02 | 1.880E-02
Y-093 4200E-03 | 4.000E-03 | 5.092E-04 | 3.743E-04 | 1.185E-02 | 1.464E-02
ZR-095 3.900E-04 | 4.200E-04 | 5364E-04 | 4491E-04 | 5180E-02 |5.359E-02
NB-09% 2.800E-04 | 4100E-04 | 5202E-04 | 4480E-04 | 7.304E-02 |7.460E-02
MO-099 6.400E-03 | 2500E-01 | 6.125E-01 | 5638E-01 | 2.674E+00 | 2.506E+00
TC-099m 4700E-03 | 1.300E-01 | 3.146E-01 | 2.896E-01 | 2.341E+00 | 2.194E+00
RU-103 7500E-03 | 6.400E-03 | 4.055E-04 | 4819E-04 | 3.035E-02 | 2.972E-02
RU-106 9.000E-02 | 7.700E-02 | 5359E-05 | 1.714dE-04 | 5338E-02 | 3.584E-02
AG-110m 1.300E-03 i 3.228E-11 | 2.876E-10 | 3.772E-08 | 2.213E-08
TE-129m 1.900E-04 | 5100E-03 | 8014E-03 | 8863E-03 | 3.303E-01 | 3.297E-01
TE-129 2.400E-02 | 2500E-02 | 5927E-03 | 6.452E-03 | 6.290E-03 | 5.606E-03
TE-131m 1.500E-03 | 2.600E-02 | 2.004E-02 | 2.062E-02 | 3.942E-02 | 3.945E-02
TE-131 7.700E-03 | 1L.100E-02 | 7.345E-03 | 7.123E-03 | 1.047E-02 | 1.050E-02
TE-132 1.700E-03 | 1.700E-01 | 2.374E-01 | 2.274E-01 1.027E+00 | 1.028E+00
BA-137m ok 2.500E-01 | 1.575E-01 | 449E-01 | 2.383E+02 | 1.299E+02
BA-140 1.300E-02 | 1.100E-02 | 3.680E-03 | 3.225E-03 | 6.930E-02 |7.120E-02
LA-140 2.500E-02 | 2.200E-02 | 1.099E-03 | 9.760E-04 | 7.065E-02 |7.253E-02
CE-141 1.500E-04 | 1.300E-04 | 5441E-04 | 4.756E-04 | 3295E-02 | 3.444E-02
CE-143 2.800E-03 | 2500E-03 | 4.081E-04 | 3.392E-04 | 1.213E-02 | 1.436E-02
CE-144 3.900E-03 | 3.400E-03 | 2454E-04 | 3.316E-04 | 1.436E-01 | 1293E-01
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