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0 

0 

0 

0 
0 
0 

0 

ag 
sn 
sb 
te 

i 
cs 
ba 
ce 
pr 
pm 
sm 
eu 
gd 
ho 

totals 

3.77E·02 
1.22E+OO 
5.13E+OO 
5.43E+OO 
1.35E+01 
8.52E+OO 
5.24E+OO 
2.03E+OO 
1.78E+OO 
1.01E·01 
6.82E-03 
6.38E·02 
1.74E·04 
2.68E·08 
1.26E+02 

4.98E·05 
9.64E-05 
4.14E·03 
7.24E·05 
1. 74E·06 
1.69E·02 
7.00E·01 
9.65E·03 
1.46E·02 
1.66E·06 
1.35E·06 
4.59E·02 
1.66E·05 
1.10E·08 
9.23E·01 

2.14E·05 
9.60E-05 
3.62E·03 
4.60E·05 
1.74E·06 
1.28E·02 
6.87E-01 
4.54E-03 
6.95E·03 
1.28E·06 
1.34E·06 
4.38E·02 
6.94E·06 
1.10E-08 
7.75E-01 

9.20E·06 
9.59E·05 
3.20E·03 
3.60E·05 
1. 74E-06 
9.66E·03 
6.74E·01 
2 .16E·03 
3.31E-03 
1.02E·06 
1.33E·06 
4.19E·02 
2.90E·06 
1.10E·08 
7.41E-01 

3.96E··06 
9.58E··05 
2.86E··03 
2.89E··05 
1. 74E··06 
7 .30E··03 
6.61E··01 
1.03E··03 
1.58E··03 
8.22E··07 
1.32E··06 
4.00E··02 
1.21 E··06 
1.10E··08 
7.18E··01 

1.70E·06 7.33E-07 
9.58E·05 9.58E·05 
2.59E-03 2.37E·03 
2.34E·05 1.89E-05 
1.74E·06 1.74E·06 
5.52E·03 4.17E·03 
6.48E-01 6.36E·01 
4.92E·04 2.35E·04 
7.54E·04 . 3.59E·04 
6.59E·07 5.29E·07 
1.31E-06 1.31E-06 
3.82E-02 3.65E-02 
5.05E·07 2.11E-07 
1.10E-08 1.10E·08 
6.98E·01 6.81E·01 

photon spectrum as a function of time for l,ight elements, cladding and structural materials 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= .00 mw, burnup= 14610.mwd, flux= 2.71E+08 n**2-sec 

emean 
(mev) 

1.00E·02 
3.00E·02 
5.50E-02 
8.50E·02 
1.20E·01 
1. 70E · 01 
3.00E·01 
6.50E·01 
1.13E+OO 
1.58E+OO 
2.00E+OO 
2.40E+OO 
2.80E+OO 
3.25E+OO 
3.75E+OO 
4.25E+OO 
4. 75E+OO 
5.50E+OO 

total 
mev/sec 

emean 
(mev) 

1.00E·02 
3.00E-02 
5.50E·02 
8.50E·02 
1.20E·01 
1.70E·01 
3.00E·01 
6.50E·01 
1.13E+OO 
1.58E+OO 

initial 
5 .17E+11 
1. 70E+11 
1.19E+11 
6.93E+10 
4.93E+10 
5.15E+10 
5.91E+10 
2.91E+10 
5.00E+09 
9.09E+11 
1.80E+08 
3.65E+07 
2.15E+11 
1.40E+04 
1.40E+08 
1.83E+06 
6.05E·10 
1.02E·10 
2.19E+12 
2.11E+12 

initial 
1.29E+06 
1.28E+06 
1.63E+06 
1.47E+06 
1.48E+06 
2.19E+06 
4.43E+06 
4.73E+06 
1.41E+06 
3.58E+08 

spectrum of photon 1·elease rates, photons/sec 
basis • single reactor assembly 

time after discharge 
304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
5.79E+04 4.64E+04 3.71E+04 2.97E+04 2.38E+04 1.91E+04 
1.84E+04 1.48E+04 1.18E+04 9.46E+03 7.58E+03 6.07E+03 
1.24E+04 9.96E+03 7.98E+03 6.39E+03 5.12E+03 4.10E+03 
7.00E+03 5.61E+03 4.49E+03 3.60E+03 2.88E+03 2.31E+03 
4.79E+03 3.83E+03 3.07E+03 2.46E+03 1.97E+03 1.58E+03 
4.70E+03 3.76E+03 3.01E+03 2.41E+03 1.93E+03 1.55E+03 
4.68E+03 3.75E+03 3.00E+03 2.40E+03 1.92E+03 1.54E+03 
2.50E+05 2.00E+05 1.60E+05 1.28E+05 1.03E+05 8.23E+04 
1.99E+05 1.59E+05 1.28E+05 1.02E+05 8.19E+04 6.56E+04 
4.99E·01 3.99E-01 3.20E-01 2.56E·01 2.05E·01 1.64E·01 
4.44E·02 3.55E-02 2.85E·02 2.28E·02 1.83E·02 1.46E·02 
9.94E·03 7.96E-03 6.38E·03 5.11E·03 4.09E-03 3.28E·03 
1.56E·04 1.25E·04 9.99E-05 8.00E·05 6.41E·05 5.13E·05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.59E+05 4.48E+05 3.59E+05 2.87E+05 2.30E+05 1.84E+05 
3.92E+05 3.14E+05 2.51E+05 2.01E+05 1.61E+05 1.29E+05 

spectrum of energy 1·e lease rates, mev/watt ·sec 
basis • single reactor assembly 

304.4 d 
1.45E·01 
1.38E ·01 
1. 71E·01 
1.49E·01 
1.44E·01 
2.00E·01 
3.51E·01 
4.06E+01 
5.60E+01 
1.96E·04 

time after discharge 
608.8 d 913.1 d 1217.5 d 
1.16E·01 9.28E·02 7.44E·02 
1.11E·01 8.86E·02 7.10E·02 
1.37E·01 1.10E·01 8.79E·02 
1.19E·01 9.54E·02 7.64E·02 
1.15E·01 9.21E·02 7.38E·02 
1.60E·01 1.28E·01 1.03E·01 
2.81E·01 2.25E·01 1.80E·01 
3.25E+01 2.60E+01 2.09E+01 
4.49E+01 3.59E+01 2.88E+01 
1.57E-04 1.26E·04 1.01E-04 

1521.9 d 
5.96E-02 
5.68E-02 
7.04E-02 
6.12E-02 
5.91E-02 
8.22E-02 
1.44E-01 
1.67E+01 
2.30E+01 
8.08E·05 

1826.3 d 
4.77E·02 
4.55E·02 
5.64E-02 
4.90E·02 
4.73E·02 
6.58E·02 
1.16E·01 
1.34E+01 
1.85E+01 
6.47E·05 

page 124 
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2.00E+OO 9.00E+04 2.22E·05 1.78E·05 1.42E-05 1.14E-05 9.13E-06 7.31E·06 
2.40E+OO 2.19E+04 5 .97E·06 4.78E·06 3.83E-06 3.07E-06 2.45E·06 1.97E-06 
2.80E+OO 1.50E+08 1.09E-07 8.73E·08 6.99E·08 5.60E-08 4.48E·08 3.59E-08 
3.25E+OO 1.14E+01 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.75E+OO 1.31E+05 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1.94E+03 .OOE+OO .OOE+OO .ooE+oo .OOE+OO .OOE+OO .OOE+OO 
4.75E+OO 7.19E-13 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.50E+OO 1.40E-13 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

0 total 5.28E+08 9.79E+01 7.84E+01 6.28E+01 5.03E+01 4.03E+01 3.23E+01 
0 gamma watts 3.39E-01 6.28E-08 5.03E-08 4.03E-08 3.23E-08 2.58E-08 2.07E-08 
1 page 125 

photon spectrum as a function of time for fission products 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 

0 
power= .00 mwh burnup= 14610.mwd, flux= 2.71E+08 n**2-sec 

spectrum of p oton release rates, photons/sec 
basis z single reactor assembly 

0 
emean time after discharge 
(mev) initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.00E-02 2.55E+14 8.20E+12 6.52E+12 5.70E+12 5.24E+12 4.96E+12 4.78E+12 
3.00E-02 1.12E+14 3.64E+12 2.89E+12 2.52E+12 2.31E+12 2.19E+12 2.10E+12 
5.50E·02 5.95E+13 1.86E+12 1.46E+12 1.27E+12 1.16E+12 1.09E+12 1. 05E+12 
8.SOE·02 4.11E+13 1.06E+12 8.10E+11 6.86E+'I1 6.18E+11 5.79E+11 5.53E+11 
1.20E·01 3.36E+13 1.13E+12 7.75E+11 6.03E+'I1 5.1SE+11 4.66E+11 4.37E+11 
1. 70E- 01 5.39E+13 6.79E+11 5.18E+11 4.41E+11 3.99E+11 3.74E+11 3.58E+11 
3.00E-01 1.10E+14 8.30E+11 6.4SE+11 S.51E+11 5.00E+11 4.69E+11 4.48E+11 
6.SOE-01 2.28E+14 8.5SE+12 7.16E+12 6.87E+12 6.66E+12 6.49E+12 6.34E+12 
1.13E+OO 7.64E+13 1.70E+11 1.44E+11 1. 29E+11 1.18E+11 1.11E+11 1.0SE+11 
1.58E+OO 3.9SE+13 6.6SE+10 5.52E+10 4.86E+10 4.44E+10 4.14E+10 3.91E+10 
2.00E+OO 1.19E+13 2.88E+10 1.39E+10 6.78E+09 3.34E+09 1.69E+09 8.89E+08 
2.40E+OO 1.02E+13 9.03E+08 4.89E+08 2.66E+08 1.4SE+08 7.99E+07 4.41E+07 
2.80E+OO 4.10E+12 1.29E+08 7.15E+07 3.96E+07 2.20E+07 1.23E+07 6.87E+06 
3.25E+OO 2.3SE+12 1 .87E+07 1.06E+07 6.00E+06 3.40E+06 1.93E+06 1.09E+06 
3.7SE+OO 1.18E+12 8.23E+03 4.66E+03 2.64E+03 1.50E+03 8.49E+02 4.82E+02 
4.25E+OO 1.29E+12 1.99E-OS 1 .99E-OS 1.99E·OS 1.99E·OS 1.99E-OS 1 .99E-05 
4.75E+OO 3.77E+11 9.99E·06 9.99E·06 9.99E-06 9.99E-06 9.99E-06 9.99E-06 
5.50E+OO 2.82E+11 7.41E-06 7.41E-06 7.41E-06 7.41E-06 7.41E-06 7.41E-06 

0 total 1.04E+15 2.62E+13 2.10E+13 1.88E+13 1.76E+13 1.68E+13 1.62E+13 
0 mev/sec 4.36E+14 6.80E+12 5.61E+12 5.27E+12 5.06E+12 4.90E+12 4.77E+12 
0 spectrum of energy release rates, mev/watt·sec 

basis • sing e reactor assembly 
0 

emean tf•e after discharge 
(mev) fnitfal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.00E·02 6.38E+08 2.05E+07 1 .63E+07 1.43E+07 1.31E+07 1.24E+07 1 .19E+07 
3.00E·02 8.41E+08 2.73E+07 2 .17E+07 1.89E+07 1. 74E+07 1.64E+07 ~.58E+07 
5.50E·02 8. 18E+08 2.55E+07 2.01E+07 1. 74E+07 1 .59E+07 1.50E+07 .44E+07 
8.50E·02 8.73E+08 2.26E+07 1.72E+07 1.46E+07 1.31E+07 1.23E+07 1.18E+07 
1.20E·01 1.01E+09 3.38E+07 2.33E+07 1.81E+07 1.54E+07 1 .40E+07 1.31E+07 
1. 70E ·01 2.29E+09 2.89E+07 2.20E+07 1 .87E+07 1 .69E+07 1.59E+07 1.52E+07 
3.00E·01 8.23E+09 6.22E+07 4.83E+07 4.14E+07 3.75E+07 3.51E+07 3.36E+07 
6.50E·01 3.71E+10 1.39E+09 1.16E+09 1.12E+09 1 .08E+09 1.06E+09 1.03E+09 
1. 13E+OO 2.15E+10 4.80E+07 4.05E+07 3.62E+07 3.33E+07 3.12E+07 2.9SE+07 
1.58E+OO .•• 55E+10 2.62E+07 2.17E+07 1.91E+07 1.75E+07 1.63E+07 1.54E+07 

I Z.OOE+OO S.96E+09 1.44E+07 6.96E+06 J.39E+06 1 .67E+06 8.44E+05 .44E+05 
.. =-~r . ·z.40E+OO .6.13E+09 5.42E+05 ~-93E+05 1.60E+05 8.72E+04 4.80E+04 2.65E+04 . ~:· 2.80E+OO ,,l.87E+09 9.06E+04 .01E+04 Z.77E+04 1.54E+04 8.60E+03 4.81E+03 !t·l 

3.25E+OO '1.91E+09 t.52E+04 8.60E+03 4.87E+03 2.76E+03 1.57E+03 8.87E+02 
3.75E+OO ...• 11E+09 7.71E+OO 4,37E+OO 2.48E+OO 1.40E+OO 7.96E·01 4.51E·01 
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4.25E+OO 1.37E+09 2 .12E -08 2.12E-08 2.12E-08 2.12E-08 2.12E-08 2.12E-08 
4.75E+OO 4.47E+08 1.19E-08 1.19E-08 1.19E-08 1.19E-08 1.19E-08 1.19E-08 
5.50E+OO 3.87E+08 1.02E-08 1.02E-08 1.02E-08 1.02E-08 1.02E-08 1.02E-08 

0 total 1.09E+11 1. 70E+09 1.40E+09 1.32E+09 1.26E+09 1.22E+09 1.19E+09 
0 gamma watts 6.99E+01 1.09E+OO 8.99E-01 8.45E-01 8.11E·01 7.85E-01 7.64E-01 
1 page 126 
0 principal photon sources in group 1, chotons/sec 

mean energy = .0100 mev. nuclides exceeding 1.0E- 3 of total group release rate (4.96E+12> at 1521.9 d 
nuclide time after discharge 

Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 85 4.39E+10 4.16E+10 3.94E+10 3.73E+10 3.54E+10 3.35E+10 3.17E+10 
sr 90 7.43E+11 7.28E+11 7.13E+11 6.99E+11 6.85E+11 6. 71E+11 6.57E+11 

y 90 3.65E+12 3.58E+12 3.51E+12 3.43E+12 3.36E+12 3.30E+12 3.23E+12 
tc 99 1.10E+10 1.10E+10 1.10E+10 1.10E+10 1.10E+10 1.10E+10 1.10E+10 
rh106 8.77E+11 4.97E+11 2.82E+11 1. 60E+ 11 9.06E+10 5.13E+10 2.91E+10 
cs137 7.51E+11 7.37E+11 7.23E+11 7.09E+11 6.96E+11 6.82E+11 6.69E+11 
ba137m 3.52E+10 3.46E+10 3.39E+10 3.33E+10 3.26E+10 3.20E+10 3.14E+10 
ce144 3.41E+11 1.63E+11 7.76E+10 3.70E+10 1.76E+10 8.42E+09 4.01E+09 
pr144 4.52E+12 2.16E+12 1.03E+12 4.90E+11 2.34E+11 1.12E+11 5.32E+10 
pm147 8.77E+10 7.12E+10 5. 71E+10 4.58E+10 3.68E·~1o 2.95E+10 2.37E+10 
eu152 2.37E+10 2.27E+10 2.17E+10 2.08E+10 1.99H10 1.91E+10 1.83E+10 

0 principal photon sources In group 2, photons/sec 
mean energy = .0300 mev. nuclides exceeding 1.0E·03 of total group release rate (2.19E+12) at 1521.9 d 

nuclide time after discharge 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

kr 85 1.28E+10 1.21E+10 1.15E+10 1.09E+10 1.03E+10 9.76E+09 9.25E+09 
sr 90 2.10E+11 2.06E+11 2.02E+11 1. 97E+ 11 1.93E+11 1.90E+11 1.86E+11 

y 90 1.19E+12 1.17E+12 1.14E+12 1.12E+12 1.10E+12 1.07E+12 1.05E+12 
tc 99 2.65E+09 2.65E+09 2.65E+09 2.65E+09 2.65E·~09 2.65E+09 2.65E+09 
rh106 2.93E+11 1.66E+11 9.41E+10 5.34E+10 3.02E·~1o 1.71E+10 9.72E+09 
sb125 2.39E+10 1 .94E+10 1.57E+10 1.27E+10 1.03E+10 8.32E+09 6.73E+09 
te125m 1.28E+10 1.10E+10 8.94E+09 7.23E+09 5.85E+09 4. 74E+09 3.83E+09 
cs137 2.09E+11 2.05E+11 2.01E+11 1. 98E+ 11 1.94E+11 1.90E+11 1.87E+11 
ba137m 6.06E+11 5.94E+11 5.83E+11 5.71E+11 5.61E+11 5.50E+11 5.39E+11 
ce144 7.92E+11 3.78E+11 1.80E+11 8.59E+10 4.10E+10 1. 95E+10 9.32E+09 
pr144 1.50E+12 7.13E+11 3.40E+11 1. 62E+ 11 7.74E·~10 3.69E+10 1.76E+10 
pm147 1.93E+10 1.56E+10 1.26E+10 1.01E+10 8.08E·~09 6.49E+09 5.20E+09 
eu152 9.40E+10 9.00E+10 8.62E+10 8.25E+10 7.90E+10 7.57E+10 7.25E+10 

0 principal photon sources in vroup 3, chotons/sec 
mean energy= .0550 mev. nuclides exceeding 1.0E- 3 of total group release rate (1.09E+12) at 1521.9 d 

nuclide time after discharge 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

kr 85 7.84E+09 7.43E+09 7.04E+09 6.67E+09 6.32E·~09 5.99E+09 5.67E+09 
sr 90 1.24E+11 1.22E+11 1.19E+11 1.17E+11 1.14E·~11 1.12E+11 1.10E+11 

y 90 8.22E+11 8.06E+11 7.89E+11 7.73E+11 7. 58E·~11 7.42E+11 7.27E+11 
tc 99 1.28E+09 1.28E+09 1.28E+09 1.28E+09 1. 28E·~09 1.28E+09 1.28E+09 
rh106 2.08E+11 1.18E+11 6.67E+10 3.78E+10 2.14E·~1o 1.21E+10 6.88E+09 
cs137 1.22E+11 1.20E+11 1.17E+11 1.15E+11 1.13E·~11 1.11E+11 1.09E+11 
ce144 1.15E+11 5.46E+10 2.61E+10 1.24E+10 5.93E+09 2.83E+09 1.35E+09 
pr144 1.05E+12 5.01E+11 2.39E+11 1.14E+11 5.43E+10 2.59E+10 1.24E+10 
pm147 8.10E+09 6.57E+09 5.28E+09 4.23E+09 3.40E+09 2. 73E+09 2.19E+09 
eu152 8.17E+10 7.82E+10 7.49E+10 7.17E+10 6.87E+10 6.58E+10 6.30E+10 
eu154 3.50E+09 3.27E+09 3.06E+09 2.86E+09 2.67E+09 2.50E+09 2.34E+09 
eu155 1.28E+10 1.13E+10 9.99E+09 8.83E+09 7 .80E·~09 6.90E+09 6.10E+09 

1 page 127 
0 principal photon sources in group 4, chotons/sec 

111ean energy= .0850 111ev. nuclides exceeding 1.0E- 3 of total group release rate (5.79E+11> at 1521.9 d 
nuclide time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 85 3.92E+09 3.72E+09 3.52E+09 3.34E+09 3.16E·~09 3.00E+09 2.84E+09 
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sr 90 5.92E+10 5.80E+10 5.68E+10 5.56E+10 5.45E+10 5.34E+10 5.23E+10 
~ 90 4. 76E+11 4.66E+11 4.57E+11 4.47E+11 4.38E+11 4.29E+11 4.21E+11 

r 106 1.23E+11 6.99E+10 3.96E+10 2.25E+10 1.27E+10 7.21E+09 4.09E+09 
sn126 2.17E+09 2.17E+09 2.17E+09 2.17E+09 2.17E+09 2.17E+09 2.17E+09 
cs137 5.71E+10 5.60E+10 5.49E+10 5.39E+10 5.28E+10 5.18E+10 5.08E+10 
ce144 1.62E+11 7.72E+10 3.68E+10 1. 76E+10 8.37E+09 3.99E+09 1.90E+09 
pr144 6.18E+11 2.95E+11 1.41E+11 6.70E+10 3.20E+10 1.52E+10 7.27E+09 
pm147 2.30E+09 1. 87E+09 1.50E+09 1.20E+09 9.66E+08 7.75E+08 6.22E+08 
eu155 1.94E+10 1.72E+10 1.52E+10 1.34E+10 1.18E+10 1.05E+10 9.26E+09 

0 principal photon sources fn group 5, photons/sec 
mean energy o: .1200 mev. nuclides exceeding 1.0E-03 of total group release rate (4.66E+11) at 1521.9 d 

nuclide time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

kr 85 2.37E+09 2.24E+09 2.12E+09 2.01E+09 1.91E+09 1.81E+09 1.71E+09 
sr 90 3.37E+10 3.30E+10 3.23E+10 3.17E+10 3.10E+10 3.04E+10 2.98E+10 

y 90 3.35E+11 3.28E+11 3.21E+11 3.15E+11 3.08E+11 3.02E+11 2.96E+11 
rh106 8.91E+10 5.05E+10 2.86E+10 1.62E+10 9.19E+09 5.21E+09 2.95E+09 
cs137 3.20E+10 3.14E+10 3.08E+10 3.02E+10 2.96E+10 2.90E+10 2.85E+10 
ce144 7.93E+11 3.78E+11 1.80E+11 8.61E+10 4.10E+10 1.96E+10 9.34E+09 
pr144 4.42E+11 2.11E+11 1.01E+11 4.80E+10 2.29E+10 1.09E+10 5.20E+09 
eu152 6.88E+10 6.59E+10 6.31E+10 6.04E+10 5.78E+10 5.54E+10 5.30E+10 
eu154 6.50E+09 6.08E+09 5.681:+09 5.31E+09 4.97E+09 4.65E+09 4.34E+09 
eu155 1.11E+10 9.80E+09 8.66E+09 7.65E+09 6.76E+09 5.98E+09 5.29E+09 

0 principal photon sources fn group 6, photons/sec 
mean energy = .1700 mev. nuclides exceeding 1.0E-03 of total group release rate (3.74E+11) at 1521.9 d 

nuclide time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

kr 85 1.88E+09 1. 78E+09 1.69E+09 1.60E+09 1.51E+09 1.44E+09 1.36E+09 
sr 90 2.40E+10 2.35E+10 2.31E+10 2.26E+10 2.21E+10 2. 17E+ 10 2.12E+10 
~ 90 3.45E+11 3.38E+11 3.31E+11 3.24E+11 3.18E+11 3.11E+11 3.05E+11 

r 106 9.55E+10 5.41E+10 3.07E+10 1.74E+10 9.86E+09 5.59E+09 3.17E+09 
sb125 3.60E+09 2.92E+09 2.36E+09 1.91E+09 1.55E+09 1.25E+09 1.01E+09 
cs137 2.26E+10 2.22E+10 2.17E+10 2.13E+10 2.09E+10 2.05E+10 2.01E+10 
pr144 4.67E+11 2.23E+11 1.06E+11 5.07E+10 2.42E+10 1.15E+10 5.50E+09 
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0 principal photon sources in group 7, photons/sec 

mean energy = .3000 mev. nuclides exceeding 1.0E-03 of total group release rate (4.69E+11) at 1521.9 d 
nuclide time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 85 1.13E+09 1.08E+09 1.02E+09 9.65E+08 9.15E+08 8.67E+08 8.21E+08 
sr 90 1.09E+10 1.07E+10 1.05E+10 1.02E+10 1.00E+10 9.83E+09 9.63E+09 
~ 90 3.83E+11 3.75E+11 3.68E+11 3.60E+11 3.53E+11 3.46E+11 3.39E+11 

r 106 1.15E+11 6.53E+10 3.70E+10 2.10E+10 1.19E+10 6.74E+09 3.82E+09 
sb125 1.36E+09 1.11E+09 8.95E+08 7.24E+08 5.86E+08 4. 74E+08 3.84E+08 
sb126m 3.13E+09 2.82E+09 2.82E+09 2.82E+09 2.82E+09 2.82E+09 2.82E+09 
cs137 1.14E+10 1.12E+10 1.10E+10 1.08E+10 1.06E+10 1.04E+10 1.02E+10 
pr144 5.47E+11 2.61E+11 1.24E+11 5.94E+10 2.83E+10 1.35E+10 6.44E+09 
eu152 9.54E+10 9.13E+10 8.74E+10 8.37E+10 8.02E+10 7.68E+10 7.35E+10 
eu154 9.94E+08 9.29E+08 8.69E+08 8.12E+08 7.59E+08 7 .10E+08 6.64E+08 

0 principal photon sources fn group 8, photons/sec 
mean energy • .6500 mev. nuclides exceeding 1.0E-03 of total group release rate (6.49E+12) at 1521.9 d 

nuclide time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

~ 90 1.62E+11 1.59E+11 1.55E+11 1.52E+11 1.49E+11 1. 46E+ 11 1.43E+11 
r 106 3.56E+11 2.02E+11 1.14E+11 6.48E+10 3.67E+10 2.08E+10 1.18E+10 
sb125 2.92E+10 2.37E+10 1.92E+10 1.55E+10 1.26E+10 1.02E+10 8.24E+09 
sb126m 1.04E+10 9.39E+09 9.39E+09 9.39E+09 9.39E+09 9.39E+09 9.39E+09 
cs134 2.05E+11 1.55E+11 1.17E+1 1 8.84E+10 6.68E+10 5.05E+10 3.81E+10 
ba137m 6.81E+12 6.68E+12 6.55E+12 6.42E+12 6.30E+12 6. 18E+12 6.06E+12 
pr144 3. 74E+11 1. 78E+11 8.50E+10 4.05E+10 1.93E+10 9.22E+09 4.40E+09 
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eu152 6.73E+10 6.45E+10 6.17E+10 5.91E+10 5.66E+10 5.42E+10 5.19E+10 
0 principal photon sources in group 9, ~hotons/sec 

mean energy= 1.1250 mev. nuclides exceeding 1.0E- 3 of total group release rate (1.11E+11) at 1521.9 d 
nuclide time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
~ 90 2.11E+10 2.07E+10 2.03E+10 1.99E+10 1.95E+10 1.91E+10 1.87E+10 

r 106 3.31E+10 1.88E+10 1.06E+10 6.03E+09 3.42E+09 1.94E+09 1.10E+09 
sb126m 1.65E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 1.49E+08 
cs134 2.51E+09 1.90E+09 1.43E+09 1.08E+09 8.18E+08 6.18E+08 4.67E+08 
pr144 4.78E+10 2.28E+10 1.09E+10 5.18E+09 2.47E+09 1.18E+09 5.62E+08 
eu152 1.00E+11 9.57E+10 9.17E+10 8.78E+10 8.40E+10 8.05E+10 7.71E+10 
eu154 1.03E+10 9.65E+09 9.02E+09 8.43E+09 7.89E+09 7.37E+09 6.89E+09 

0 principal photon sources in group 10, ghotons/sec 
mean energy= 1.5750 mev. nuclides exceeding 1.0E- 3 of total group release rate (4.14E+10) at 1521.9 d 

nuclide time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

~ 90 2.70E+09 2.64E+09 2.59E+09 2.54E+09 2.48E+09 2.43E+09 2.38E+09 
r 106 6.25E+09 3.54E+09 2.01E+09 1.14E+09 6.45E+08 3.66E+08 2.07E+08 
cs134 2.37E+09 1. 79E+09 1.35E+09 1.02E+09 7.72E+08 5.83E+08 4.41E+08 
pr144 2.97E+10 1.42E+10 6.76E+09 3.23E+09 1.54E+09 7.34E+08 3.50E+08 
eu152 4.59E+10 4.40E+10 4.21E+10 4.03E+10 3.86E+10 3.70E+10 3.54E+10 
eu154 3.73E+08 3.49E+08 3.26E+08 3.05E+08 2.85E+08 2.67E+08 2.49E+08 
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0 ~rincipal photon sources in group 11, photons/sec 

mean energy= .0000 mev. nuclides exceeding 1.0E-03 of total group release rate (1.69E+09) at 1521.9 d 
nuclide time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
y 90 1.61E+08 1.58E+08 1.55E+08 1.52E+08 1.49E+08 1.46E+08 1.43E+08 

rh106 2.03E+09 1.15E+09 6.52E+08 3.70E+08 2.10E+08 1.19E+08 6.73E+07 
pr144 5.77E+10 2.75E+10 1.31E+10 6.26E+09 2.98E+09 1.42E+09 6.79E+08 

0 ~rincipal photon sources in ¥roup 12, ghotons/sec 
mean energy= .4000 mev. nuclides exceeding 1.0E- 3 of total group release rate (7.99E+07) at 1521.9 d 

nuclide time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

~ 90 9.41E+04 9.22E+04 9.04E+04 8.85E+04 8.67E+04 8.50E+04 8.32E+04 
r 106 1.13E+09 6.43E+08 3.65E+08 2.07E+08 1.17E+08 6.64E+07 3.76E+07 
pr144 5.45E+08 2.60E+08 1.24E+08 5.91E+07 2.82E+07 1.34E+07 6.41E+06 

0 ~rincipal photon sources in group 13, photons/sec 
mean energy= .8000 mev. nuclides exceeding 1.0E-03 of total group release rate (1.23E+07) at 1521.9 d 

nuclide time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 1.91E+08 1.09E+08 6.15E+07 3.49E+07 1.98E+07 1.12E+07 6.35E+06 
pr144 4.39E+07 2.09E+07 9.98E+06 4.76E+06 2.27E+06 1.08E+06 5.16E+05 

0 ~rfncipal photon sources In group 14, ghotons/sec 
mean energy = .2500 mev. nuclides exceeding 1.0E- 3 of total group release rate (1.93E+06) at 1521.9 d 

nuclide time after discharge 
fni tial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

rh106 3.29E+07 1 .87E+07 1.06E+07 6.00E+06 3.40E+06 1.93E+06 1.09E+06 
0 ~rincipal photon sources in 9roup 15, ghotons/sec 

mean energy = .7500 mev. nuclides exceeding 1 .OE·· 3 of total group release rate (8.49E+02) at 1521.9 d 
nuclide time after discharge 

Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
rh106 1.45E+04 8.23E+03 4.66E+03 2.64E+03 1.50E+03 8.49E+02 4.82E+02 

0 principal photon sources In group 16, ghotons/sec 
mean energy • 4.2500 mev. nuclides exceeding 1.0E- 3 of total group release rate (1.99E-05) at 1521.9 d 

nuclide ti~e after discharge 
Initial '304.4 d 608.8 d 913., d 1217.5 d 1521.9 d 1826.3 d 

ce142 1.44E-05 1.44E-05 1.44E·05 1.44E·05 1.44E·05 1.44E·05 1.44E·05 
sm147 5.48E·06 5.48E·06 5.48E·06 5.48E·06 5.48E·06 5.48E·06 5.48E·06 
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principal photon sources in group 17, photons/sec 
energy= 4.7500 mev. nuclides exceeding 1.0E-03 of total group release rate (9.99E-06) at 

time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

7.24E-06 7.24E-06 7.24E-06 7.24E-06 7.24E-06 7.24E-06 7.24E-06 
2.75E-06 2.75E-06 2.75E-06 2.75E-06 2.75E-06 2.75E-06 2.75E-06 

principal photon sources in group 18, photons/sec 
energy= 5.5000 mev. nuclides exceeding 1.0E-03 of total group release rate (7.41E-06) at 

time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

5.37E-06 5.37E-06 5.37E-06 5.37E-06 5.37E-06 5.37E-06 5.37E-06 
2.04E-06 2.04E-06 2.04E-06 2.04E-06 2.04E-06 2.04E-06 2.04E-06 

photon spectrum as a function of time for heavy metals and their daughters 

1521.9 d 

1521.9 d 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= .00 mw, burnup= 14610.mwd, flux= 2.71E+08 n**2-sec 

actinide photon release rates, photons/sec 
basis = single reactor assembly · 

emean time after dischar~e 
(mev) initial 304.4 d 608.8 d 913.1 d 1217. d 1521.9 d 1826.3 d 

1.00E-02 1.35E+14 2.83E+12 2.83E+12 2.82E+12 2.82E+12 2.82E+12 2.81E+12 
3.00E-02 8.47E+12 6.75E+10 6.75E+10 6.75E+10 6.75E+10 6.75E+10 6.75E+10 
5.50E-02 1.11E+13 2.10E+11 2.10E+11 2.10E+11 2.10E+11 2.1 OE+11 2.10E+11 
8.50E-02 5.26E+13 1.64E+11 1.64E+11 1.64E+11 1.64E+11 1.64E+11 1.64E+11 
1.20E-01 5.42E+13 3.35E+10 3.35E+10 3.35E+10 3.35E+10 3.35E+10 3.35E+10 
1.70E-01 1.72E+12 2.23E+10 2.23E+10 2.23E+10 2.23E+10 2.23E+10 2.23E+10 
3.00E-01 2.87E+13 1.60E+11 1.60E+11 1 .60E+'I1 1.60E+11 1.60E+11 1.60E+11 
6.50E-01 1.47E+12 2.91E+10 2.91E+10 2.91E+'IO 2.91E+10 2.91E+10 2.91E+10 
1.13E+OO 1.82E+12 1.16E+10 1.16E+10 1. 16E+4 0 1.16E+10 1.16E+10 1.16E+10 
1.58E+OO 1.24E+10 1.24E+10 1. 24E+1 0 1.24E+40 1.24E+10 1.24E+10 1.25E+10 
2.00E+OO 2.61E+09 2.61E+09 2.61E+09 2.61E+09 2.61E+09 2.61E+09 2.61E+09 
2.40E+OO 1.52E+09 1.52E+09 1.52E+09 1.52E+09 1.52E+09 1.52E+09 1.53E+09 
2.80E+OO 2.00E+08 2.00E+08 2.00E+08 1.99E+08 1.98E+08 1 .98E+08 1.97E+08 
3.25E+OO 1.22E+07 1.22E+07 1.22E+07 1.22E+07 1.22E+07 1.22E+07 1. 22E+07 
3.75E+OO 2.25E+04 2.25E+04 2.25E+04 2.24E+04 2.24E+04 2.24E+04 2.24E+04 
4.25E+OO 1.29E+04 1 .29E+04 1.29E+04 1.29E+04 1.29E+04 1 .29E+04 1.29E+04 
4.75E+OO 7.41E+03 7.41E+03 7.40E+03 7.40E+03 7.40E+03 7.40E+03 7.39E+03 
5.50E+OO 6.64E+03 6.63E+03 6.63E+03 6.63E+03 6.62E+03 6.62E+03 6.62E+03 

total 2.95E+14 3.55E+12 3.54E+12 3.54E+12 3.54E+12 3.53E+12 3.53E+12 
mev/sec 2.51E+13 1.73E+11 1.73E+11 1.73E+11 1.13E+11 1.73E+11 1.73E+11 

actinide energy release rates, mev/watt-sec 
basis = single reactor assembly 

emean time after discharge 
(mev) Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.00E·02 3.38E+08 7.08E+06 7.07E+06 7.06E+06 7.05E+06 7.04E+06 7.03E+06 
3.00E-02 6.35E+07 5.06E+05 5.06E+05 5.06E+05 5.06E+05 5.06E+05 5.06E+05 
5.50E-02 1.53E+08 2.89E+06 2.89E+06 2 .89E+06 2.89E+06 2.89E+06 2.89E+06 
8.50E·02 1.12E+09 3.49E+06 3.49E+06 3.49E+06 3.49E+06 3.49E+06 3.49E+06 
1.20E-01 1.63E+09 1.00E+06 1.00E+06 1.00E+06 1.00E+06 1.00E+06 1.00E+06 
1.70E-01 7 .33E+07 9.47E+05 9.47E+05 9.47E+05 9.47E+05 9.47E+05 9.47E+05 
3.00E-01 2.15E+09 1.20E+07 1. 20E+07 1.20E+07 1. 20E+07 1.20E+07 1.20E+07 
6.50E-01 2.39E+08 4.73E+06 4.73E+06 4. 73E+06 4.73E+06 4. 73E+06 4.73E+06 
1.13E+OO 5.12E+08 3.27E+06 3.27E+06 3.27E+06 3.27E+06 3.27E+06 3.27E+06 
1.58E+OO 4.90E+06 4.90E+06 4.90E+06 4.90E+06 4.90E+06 4.90E+06 4.90E+06 
2.00E+OO 1.31E+06 1.31E+06 1.31E+06 1.31E+06 1.31E+06 1.31E+06 1.31E+06 
2.40E+OO 9.14E+05 9.15E+05 9.15E+05 9.15E+05 9.15E+05 9.15E+05 9.15E+05 
2.80E+OO 1.40E+05 't.40E+05 1.40E+05 1.39E+05 1.39E+05 1.38E+05 1.38E+05 
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3.25E+OO 9.91E+03 9.91E+03 9.92E+03 9.92E+03 9.92E+03 9.92E+03 9.92E+03 
3.75E+OO 2.11E+01 2.11E+01 2.10E+01 2.10E+01 2.10E+01 2.10E+01 2.10E+01 
4.25E+OO 1.37E+01 1.37E+01 1.37E+01 1.37E+01 1.37E+01 1.37E+01 1.37E+01 
4.75E+OO 8.80E+OO 8.80E+OO 8.79E+OO 8.79E+OO 8.79E+OO 8.78E+OO 8.78E+OO 
5.50E+OO 9.13E+OO 9.12E+OO 9.12E+OO 9.11E+OO 9.11E+OO 9.11E+OO 9.10E+OO 

0 total 6.28E+09 4.32E+07 4.32E+07 4.32E+07 4.32E+07 4.32E+07 4.32E+07 
0 gamma watts 4.03E+OO 2.77E-02 2.77E-02 2.77E-02 2.77E-02 2.77E·02 2.77E-02 
1 page 132 

neutron source intensity as a function of time 

0 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
alpha-n neutron source, neutrons/sec/basis 
basis = single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

cb210 2.31E-06 2.31E·06 2.31E-06 2.31E-06 2.31E-06 2.31E-06 2.31E-06 
i210 5.88E-04 5.89E-04 5.89E·04 5.89E-04 5.89E-04 5.89E·04 5.89E-04 

bi211 1.28E+02 1.28E+02 1.28E+02 1.28E+02 1.28E+02 1.28E+02 1.28E+02 
bi212 5.41E+OO 5.42E+OO 5.40E+OO 5.38E+OO 5.35E+OO 5.32E+OO 5.28E+OO 
bi213 2.25E+OO 2.25E+OO 2.25E+OO 2.25E+OO 2.25E+OO 2.25E+OO 2.25E+OO 
bi214 2.67E·01 2.67E·01 2.67E-01 2.67E-01 2.67E-01 2.67E-01 2.67E-01 
po210 7.25E+02 7 .18E+02 7.16E+02 7.16E+02 7.16E+02 7 .16E+02 7 .16E+02 
po211 5.05E-01 5.07E-01 5.07E-01 5.07E-01 5.07E-01 5.07E·01 5.07E-01 
po212 2.77E+01 2.78E+01 2.77E+01 2.75E+01 2.74E+01 2.72E+01 2.70E+01 
po213 2.97E+02 2.97E+02 2.97E+02 2.97E+02 2.97E+02 2.97E+02 2.97E+02 
po214 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03 2.38E+03 
po215 1.80E+02 1.81E+02 1.81E+02 1.81E+02 1.81E+02 1.81E+02 1.81E+02 
po216 2.16E+01 2.17E+01 2.16E+01 2.15E+01 2.14E+01 2.12E+01 2.11E+01 
po218 1.13E+03 1.13E+03 1.13E+03 1. 13E+03 1.13E+03 1.13E+03 1.13E+03 
at217 1.93E+02 1.93E+02 1.93E+02 1.93E+02 1. 93E+02 1.93E+02 1.93E+02 
rn218 4.03E·10 1.59E-14 6.23E-19 2.45E-23 9.25E-28 .OOE+OO .OOE+OO 
rn219 1.43E+02 1.44E+02 1.44E+02 1.44E+02 1.44E+02 1.44E+02 1.44E+02 
rn220 1. 71E+01 1. 72E+01 1. 71E+01 1. 70E+01 1.69E+01 1. 68E+01 1.67E+01 
rn222 8.26E+02 8.26E+02 8.27E+02 8.27E+02 8.27E+02 8.27E+02 8.27E+02 
fr221 1.41E+02 1.41E+02 1.41E+02 1.41E+02 1.41E+02 1.41E+02 1.41E+02 
fr223 5.44E-05 5.44E·05 5.44E-05 5.44E-05 5.44E-05 5.44E·05 5.44E-05 
ra222 3.11E·10 1.23E-14 4.82E·19 1 .90E-23 7.51E-28 .OOE+OO .OOE+OO 
ra223 8.31E+01 8.32E+01 8.32E+01 8.32E+01 8.32E+01 8.32E+01 8.32E+01 
ra224 1.21E+01 1.21E+01 1.21E+01 1.20E+01 1.20E+01 1.19E+01 1.18E+01 
ra226 4.83E+02 4.83E+02 4.83E+02 4.83E+02 4.83E+02 4.83E+02 4.83E+02 
ac225 1.01E+02 1.01E+02 1.01E+02 1.01E+02 1.01E+02 1.01E+02 1.01E+02 
ac227 6.12E·01 6.12E·01 6.12E-01 6.12E-01 6.12E-01 6.12E·01 6.12E·01 
ac228 2.36E-11 2.37E ·1 1 2.37E·11 2.37E-11 2.37E-11 2.37E-11 2.37E-11 
th226 2.81E-10 1.11E·14 4.35E·19 1. 71E·23 6.78E-28 .OOE+OO .OOE+OO 
th227 9.16E+01 9.18E+01 9.18E+01 9 .18E+01 9.18E+01 9. 18E+01 9.18E+01 
th228 1.02E+01 1.02E+01 1.02E+01 1.01E+01 1.01E+01 9.99E+OO 9.93E+OO 
th229 5.90E+01 5.90E+01 5.90E+01 5.90E+01 5.91E+01 5.91E+01 5.91E+01 
th230 5.79E+02 5. 79E+02 5.79E+02 5.79E+02 5.79E+02 5.80E+02 5.80E+02 
th232 3.01E·04 3.01E-04 3.01E·04 3.01E·04 3.01E·04 3.02E-04 3.02E-04 
pa231 4.88E+01 4.88E+01 4.88E+01 4.88E+01 4.88E+01 4.88E+01 4.88E+01 
u230 2.21E·10 8.71E·15 3.42E-19 1,35E·23 5.34E-28 .OOE+OO .OOE+OO 
u231 1.41E·10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u232 9.50E+OO 9.42E+OO 9.35E+OO 9.27E+OO 9.20E+OO 9. 12E+OO 9.05E+OO 
u233 1.51E+02 1.51E+02 J-51E+02 1.51E+02 1.51E+02 1.51E+02 1.51E+02 
u234 7.61E+03 7.61E+03 .61E+03 7.61E+03 7.61E+03 7.61E+03 7.61E+03 
u235 '1.25E+02 , 1.25E+02 1•25E+02 1.25E+02 1.25E+02 1.25E+02 1.25E+02 
u236 • 1 1E+03 1.11E+03 .11E+03 1.11E+03 1.11E+03 .11E+03 1.11E+03 
u238 8.31E+02 8.31E+02 8.31E+02 8.31E+02 8.31E+02 8.31E+02 8.31E+02 

np235 2.46E·08 1.45E·08 8.50E·09 4.99E-09 2.93E·09 1.72E·09 1.01E·09 
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np237 3.30E+03 3.30E+03 3.30E+03 3.30E+03 3.30E+03 3.30E+03 3.30E+03 
pu236 1.45E·01 1.19E·01 9.74E-02 7.99E·02 6.56E·02 5.38E·02 4.42E·02 
pu237 5.51E·08 5.16E·10 4.84E·12 4.53E·14 4.25E·16 3.98E·18 3.73E·20 
pu238 8.06E+04 8.01E+04 7.96E+04 7.90E+04 7.85E+04 7.80E+04 7.75E+04 

neutron source intensity as a function of time 
page 133 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ ax uo2 
alpha-n neutron source, neutrons/sec/basis 
basis = single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

pu239 3.82E+05 3.a2E+05 3.82E+05 3.82E+05 3.82E+05 3.a2E+05 3.82E+05 
pu240 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
pu241 1.81E·01 1. 74E·01 1.67E·01 1.60E·01 1.54E·01 1.48E·01 1.42E·01 
pu242 8.46E·02 a.46E·02 8.46E-02 a.46E·02 8.46E·02 8.46E·02 8.46E·02 
pu244 3.95E·24 3.95E·24 3.96E·24 3.96E·24 3.96E-24 3.97E·24 3.97E-24 
am239 1.13E·10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am240 1. 78E·10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 1.04E+04 1.05E+04 1.05E+04 1.05E+04 1.05E+04 1. 05E+04 1.04E+04 
am242m 5.79E·02 5.77E-02 5.74E·02 5.72E·02 5.70E·02 5.67E-02 5.65E·02 
am243 5.18E·02 5.18E·02 5.18E·02 5. 18E • 02 5.18E·02 5.1aE-02 5.18E·02 
cm241 1.58E-12 2.54E·15 4.09E·1a 6.59E-21 1.06E·23 1. 71E·26 2.74E·29 
cm242 1.16E+02 4.48E+01 2.52E+01 1.9aE+01 1.a2E+01 1. 78E+01 1. 76E+01 
cm243 1.28E·09 1.25E-09 1.23E·09 1.20E·09 1.18E-09 1.16E-09 1.13E·09 
cm244 3.54E·03 3.43E·03 3.33E·03 3.22E-03 3.12E-03 3.02E-03 2.93E·03 
cm245 1.19E·08 1.19E·08 1.19E·08 1. 19E · 08 1.19E-08 1.19E-08 1.19E·08 
cm246 1.82E·10 1.82E·10 1.a2E·10 1.82E·10 1.82E·10 1.a2E·10 1.a2E·10 
cm247 6.96E·18 6.96E·18 6.96E·18 6.96E·1a 6.96E·18 6.96E·18 6.96E-1a 
cm24a 5.64E·19 5. 64E ·19 5.64E·19 5.64E·19 5.64E·19 5.64E·19 5.64E-19 
bk249 9.66E·25 S.OOE-25 2.58E·25 1.34E-25 6.91E·26 3.58E·26 1.85E·26 
cf249 6.63E·20 6.63E·20 6.62E·20 6.61E·20 6.60E-20 6.59E·20 6.58E·20 
cf250 2.44E·22 2.33E-22 2.23E·22 2.13E·22 2.04E-22 1.95E-22 1.a7E·22 
cf251 6.64E·26 6.63E·26 6.63E·26 6.63E·26 6.62E-26 6.62E-26 6.61E·26 
cf252 4.18E·27 3.37E·27 2.69E·27 2.16E·27 1. 74E·27 1.40E·27 1.12E-27 

0 total 5.44E+05 5.43E+05 5.43E+05 5.42E+05 5.41E+05 5.41E+05 5.40E+05 
1 page 134 

neutron source intensity as a function of time 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 
spontaneous fission neutron source, neutrons/sec/basis 

basis • single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

th230 1.49E·02 1.49E·02 1.49E·02 1.49E·02 1.49E·02 1.49E·02 1.49E·02 
pa231 6.11E·03 6.12E·03 6.12E·03 6.12E·03 6.12E·03 6.12E-03 6.12E·03 

u232 5.84E·04 5. 79E·04 5.74E·04 5.70E·04 5.65E-04 5.60E-04 5.56E·04 
u234 1.64E+01 1.64E+01 1.64E+01 1.64E+01 1.64E+01 1.64E+01 1.64E+01 
u235 1.53E+OO 1.53E+OO 1.53E+OO 1.53E+OO 1.53E+OO 1.53E+OO 1.53E+OO 
u236 1.67E+02 1.67E+02 1.67E+02 1.67E+02 1.67E+02 1.67E+02 1.67E+02 
u237 1.29E·09 6.37E·15 6.12E·15 5.aaE-15 5.64E·15 5.42E·15 5.21E·15 
u238 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 
u239 9.65E·10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np236 7.21E·08 7.21E-08 7.21E·Oa 7.21E·08 7.21E·08 7.21E·Oa 7.21E·08 
np23a 1.96E·08 1.69E·14 1.69E·14 1.68E·14 1.67E·14 1.66E·14 1.66E·14 
np239 1.97E·05 5.37E·13 5.37E·13 5 .37E·13 5.37E·13 5.37E-13 5.37E·13 
pu236 9.79E·03 8.04E·03 6.59E·03 5.41E·03 4.44E·03 3.64E-03 2.99E·03 
pu238 1.49E+04 1.48E+04 1.47E+04 1.46E+04 1.45E+04 1.44E+04 1.43E+04 
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0 

0 
1 

0 

pu239 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02 2.04E+02 
pu240 3.32E+05 3.32E+05 3.32E+05 3.32E+05 3.32E+05 3.32E+05 3.32E+05 
pu241 6.51E·03 6.26E·03 6.01E·03 5.77E-03 5.55E-03 5.33E-03 5.12E·03 
pu242 6.59E+01 6.59E+01 6.59E+01 6.59E+01 6.59E+01 6.59E+01 6.59E+01 
pu243 5.37E·12 3.01E-28 3.01E·28 3.01E-28 3.01E·28 3.01E-2B 3.01E·28 
pu244 9.45E-19 9.46E·19 9.46E·19 9.47E-19 9.48E-19 9.48E·19 9.49E-19 
am241 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 
am242m 2.75E·01 2.74E·01 2.73E-01 2.72E·01 2.71E-01 2.70E·01 2.68E·01 
am242 1.93E·03 2.98E·04 2.96E-04 2.95E-04 2.94E-04 2.93E·04 2.92E-04 
am243 2.39E·04 2.39E·04 2.38E·04 2.38E-04 2.38E·04 2.38E-04 2.38E·04 
am244 4.81E·12 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm242 5.78E+02 2.24E+02 1.26E+02 9.87E+01 9.10E+01 8.86E+01 8.77E+01 
cm243 2.78E·11 2.72E·11 2.67E-11 2.62E-11 2.56E·11 2.51E-11 2.46E·11 
cm244 4.62E-01 4.48E·01 4.34E·01 4.20E·01 4.07E·01 3.94E·01 3.82E-01 
cm245 3.23E·09 3.23E-09 3.23E·09 3.23E-09 3.23E·09 3.23E·09 3.23E·09 
cm246 6.56E·06 6.56E-06 6.55E-06 6.55E·06 6.55E·06 6.55E·06 6.55E·06 
cm248 9.23E·12 9.23E-12 9.23E-12 9.23E·12 9.23E-12 9.23E·12 9.23E·12 
cm250 2.07E·24 2.07E·24 2.07E-24 2.07E-24 2.07E·24 2.07E-24 2.07E-24 
bk249 5.32E·21 2. 75E·21 1.42E-21 7.37E-22 3.81E·22 1.97E-22 1.02E-22 
cf249 4.03E-20 4.03E·20 4.03E·20 4.02E-20 4.02E·20 4.01E·20 4.00E-20 
cf250 2.04E-17 1.95E·17 1.87E-17 1. 79E ·17 1.71E·17 1.64E·17 1.56E-17 
cf252 1.46E·20 1.18E-20 9.45E·21 7.60E·21 6.11E-21 4.91E·21 3.95E·21 
total 4.65E+05 4.65E+05 4.64E+05 4.64E+05 4.64E+05 4.64E+05 4.64E+05 

total 1.01E+06 1.01E+06 1.01E+06 1.01E+06 1.01E+06 1.00E+06 1.00E+06 

alpha-n neutron source spectrum as a function of time 
(using reaction spectra for uranium dioxide) 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 
alpha-n neutron 
basis = single 

spectra, neutrons/sec/basis 
reactor assembly 

boundaries, mev initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+OO - 2.00E+01 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
2 3.00E+OO - 6.43E+OO 1 . 055E+05 1.052E+05 1.051E+05 1.050E+05 1.049E+05 1.047E+05 1.046E+05 
3 1.85E+OO - 3.00E+OO 2.981E+05 2.978E+05 2 .975E+05 2.972E+05 2.969E+05 2.966E+05 2.964E+05 
4 1.40E+OO - 1.85E+OO 8.002E+04 7.997E+04 7.990E+04 7.982E+04 7.974E+04 7.967E+04 7.959E+04 
5 9.00E-01 - 1.40E+OO 4.500E+04 4.498E+04 4.494E+04 4.490E+04 4.485E+04 4.481E+04 4.477E+04 
6 4.00E-01 - 9.00E·01 1.307E+04 1.306E+04 1.305E+04 1.304E+04 1.303E+04 1.302E+04 1.300E+04 
7 1.00E·01 - 4.00E·01 2.042E+03 2.042E+03 2.040E+03 2.038E+03 2.036E+03 2.034E+03 2.032E+03 
8 1.70E·02- 1. OOE- 01 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 l.OOE-03 - 1. 70E • 02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E·04 - 3.00E·03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1. OOE -04 - 5.50E-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E·05 • 1.00E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E·05 • 3.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E·06 • 1.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1. 77E·06 - 3.05E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E·06 • 1. 77E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E-06- 1.30E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 1.00E-06- 1.13E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 8.00E-07 · 1.00E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E·07 • 8.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E·07 • 4.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E·07 • 3.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E-07 · 2.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 5.00E-08 - 1.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E·08 · 5.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

8X uo2 

page 135 
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26 1.00E-08- 3.00E-08 
27 1.00E-11 • 1.00E·08 

0 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
5.437E+05 5.431E+05 5.425E+05 5.420E+05 5.414E+05 5.409E+05 5.404E+05 

1 

0 

spontaneous fission neutron source spectrum as a function of time 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
spontaneous fission neutron spectra, neutrons/sec/basis 

basis = single reactor assembly 

boundaries, mev initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+OO - 2.00E+01 8.884E+03 
2 3.00E+OO - 6.43E+OO 9.737E+04 
3 1.85E+OO 3.00E+OO 1.061E+05 
4 1.40E+OO - 1.85E+OO 6.013E+04 
5 9.00E·01 - 1.40E+OO 8.253E+04 
6 4.00E-01 • 9.00E·01 9.196E+04 
7 1.00E-01 • 4.00E·01 1.816E+04 
8 1.70E•02 - 1.00E-01 .OOOE+OO 
9 3.00E-03 - 1.70E-02 .OOOE+OO 

10 5.50E-04 - 3.00E-03 .OOOE+OO 
11 1.00E-04 - 5.50E-04 .OOOE+OO 
12 3.00E-05 - 1.00E-04 .OOOE+OO 
13 1.00E-05 - 3.00E-05 .OOOE+OO 
14 3.05E-06 - 1.00E-05 .OOOE+OO 
15 1.77E-06- 3.05E-06 .OOOE+OO 
16 1.30E-06 - 1.77E-06 .OOOE+OO 
17 1.13E-06 - 1.30E-06 .OOOE+OO 
18 1.00E·06 - 1.13E-06 .OOOE+OO 
19 8.00E-07 - 1.00E-06 .OOOE+OO 
20 4.00E-07 - 8.00E·07 .OOOE+OO 
21 3.25E-07 - 4.00E·07 .OOOE+OO 
22 2.25E-07 - 3.25E-07 .OOOE+OO 
23 1.00E-07- 2.25E-07 .OOOE+OO 
24 5.00E-08 - 1.00E-07 .OOOE+OO 
25 3.00E-08 • 5.00E·08 .OOOE+OO 
26 1.00E-08 • 3.00E·08 .OOOE+OO 
27 1.00E-11 • 1.00E·08 .OOOE+OO 

8.874E+03 8.870E+03 
9.727E+04 9.722E+04 
1.060E+05 1.059E+05 
6.007E+04 6.004E+04 
8.245E+04 8.241E+04 
9.187E+04 9.182E+04 
1.814E+04 1.813E+04 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

8.867E+03 8.864E+03 8.862E+03 8.860E+03 
9.719E+04 9.716E+04 9.714E+04 9.711E+04 
1.059E+05 1.059E+05 1.059E+05 1.058E+05 
6.002E+04 6.000E+04 5.999E+04 5.997E+04 
8.238E+04 8.236E+04 8.234E+04 8.231E+04 
9.179E+04 9.176E+04 9.174E+04 9.172E+04 
1.812E+04 1.812E+04 1.811E+04 1.811E+04 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
0 4.651E+05 4.647E+05 4.644E+05 4.643E+05 4.642E+05 4.640E+05 4.639E+05 
1 

0 

total (elpha-n plus spon. fission) neutron source spectrum as a function of time 
(using reaction spectra for uranium dioxide) 

sas2h: far-field crit based on b&w 15x151 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
neutron spectra, neutrons/sec/oasis 

basis = single reactor assembly 

boundaries, Mev Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+OO • 2.00E+01 8.884£+03 8.874£+03 8.870£+03 8.867£+03 8.864£+03 8.862£+03 8.860E+03 
2 3.00E+OO • 6.43E+OO 2.028E+05 2.025E+05 2.023E+05 2.022E+05 2.020£+05 2.019E+05 2.018E+05 
3 1.85E+OO • ].OOE+OO 4.042E+05 4.038E+05 4.035E+05 4.031E+05 4.028£+05 4.025E+05 4.022E+05 
4 1.40E+OO • 1.85E+OO 1.401£+05 1.400£+05 1.399E+05 1.398E+05 1.397E+05 1.397£+05 1.396£+05 
5 9.00E·01 • 1.40E+OO 1.275£+05 1.274£+05 1.273E+05 1.273E+05 1.272E+05 1.271£+05 1.271£+05 
6 4.00E·01 • 9.00E·01 1.050£+05 1.049£+05 1.049E+05 1.048E+05 1.048E+05 1.048£+05 1.047E+05 
7 l.OOE-01 
8 .70E·02 
9 .OOE·03 

10 5.50E·04 

• 4.00E·01 2.020E+04 Z.018E+04 2.017E+04 2.016£+04 2.015E+04 Z.015E+04 Z.014E+04 
• 1.00E·01 ,OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

1.70E·02 ;OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
• 3.00E·03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

page 136 

page 137 
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11 1.00E·04 • 5.50E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E·05 · 1.00E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E·05 • 3.00E·05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E-06 • 1.00E·05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1. 77E-06 3.05E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E-06 • 1. 77E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E·06 • 1.30E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 1.00E·06 • 1.13E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 8.00E·07 • 1.00E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E·07 • 8.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E·07 • 4.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO• .OOOE+OO .OOOE+OO 
22 2.25E·07 • 3.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E·07 • 2.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 5.00E·08 • 1.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E·08 • 5.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E·08 • 3.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E·11 • 1.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

0 1.009E+06 1.008E+06 1.007E+06 1.006E+06 1.006E+06 1.005E+06 1.004E+06 
1 
1 * gamma sources determined * 
Dease applies the following photon data base 

0 

1 
0 
0 
0 

0 
0 
0 
0 
1 
0 

0 
1 

master photon library 
in binary mode 

the sources include photons of 

ght elements 
a tinides 
f ssion products 

nuclides for •.. 

gamma source spectrum for gamma lines (sas2) 
1826.25 day time of the requested nuclides 

energy interval in mev photons I second mev 1 second 

1.0000E-02 to 5.0000E·02 4.8566E+12 1.4570E+11 
5.0000E·02 to 1.0000E·01 1.3861E+12 1.0396E+11 
1.0000E·01 to 2.0000E-01 8.0684E+11 1.2103E+11 
2.0000E·01 to 3.0000E·01 2.6815E+11 6.7037E+10 
3.0000E·01 to 4.0000E·01 3.2436E+11 1.1353E+11 
4.0000E·01 to 6.0000E·01 1. 6178E+11 8.0890E+10 
6.0000E-01 to 8.0000E·01 5.7639E+12 4.0347E+12 
8.0000E-01 to 1.0000E+OO 7.2819E+10 6.5537E+10 
1.0000E+OO to 1.3300E+OO 7.9188E+10 9.2254E+10 
1.3300E+OO to 1.6600E+OO 4.5611E+10 6.8188E+10 
1.6600E+OO to 2.0000E+OO 8.4544E+09 1.5472E+10 
2.0000E+OO to 2.5000E+OO 3.6691E+09 8.2556E+09 
2.5000E+OO to 3.0000E+OO 2.0964E+08 5.7652E+08 
3.0000E+OO to 4.0000E+OO 1.2362E+07 4.3268E+07 
4.0000E+OO to 5.0000E+OO 1.9958E+04 8.9810E+04 
5.0000E+OO to 6.5000E+OO 7.8676E+03 4.5239E+04 
6.5000E+OO to 8.0000E+OO 1.5184E+03 1.1009E+04 
8.0000E+OO to 1.0000E+01 3.1876E+02 2.8689E+03 
totals 1.3778E+13 4.9172E+12 

total energy from nuclides with spectrum data : 4.9172E+12 
total energy from nuclides with no spectrum data = 1.3011E+06 

.results on logical unit no. 71, position 2, for time step 6, subcase12. (run position 1, case position 2) 
title: sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 

.terminated logical unit no. 71 with zero flag record. 
* normal termination of execution * 

( 
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1 primary •odule access and input record ( scale driver - 95/03/29 - 09:06:37 ) 
•odule sas2h will be called 

SAS2H: Far-Field Crit based on B&W 15x15, 3.00wtX, 20gwd/•tu 40X H20/ 8X U02 
44group latticecell 
' mixtures of tuff infinite slabs: 
arbm·ftuff 2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354 

13027 4.434 14000 20.193 19000 1.370 20000 1.439 
26000 0.494 92235 0.567 92234 0.007. 92236 0.136 

kr- 83 1 
kr- 85 1 
sr-90 1 
y-89 1 

mo-95 1 
zr-93 1 
zr-94 1 
zr- 95 1 
nb-94 1 
tc-99 1 
rh-103 1 
rh·105 1 
ru-101 1 
ru-106 1 
pd-105 1 
pd-108 1 
ag-109 1 
sb-124 1 
xe-131 1 
xe-132 1 
xe-135 1 
xe-136 1 
cs-134 1 
cs-135 1 
cs-137 1 
h-.-136 1 
l ;-,- 139 1 
pr- 141 1 
pr-143 1 
ce-144 1 
nd-143 1 
nd-145 1 
pm-11. 7 1 
pm-148 1 
nd-1H 1 
sno-147 1 
'S~r~-149 1 
S/11150 1 
sm-151 1 
sm-152 1 
gd-155 1 
eu-153 1 
eu-154 1 
eu-155 1 
arbm·tuff1 

arbm·tuff2 

92238 28.593 93237 0.033 1 1.0 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-21) 538 crd 
0 1-20 538 £>nd 
0 1-20 538 end 
0 1-2.) 533 e-nd 
0 1-20 538 £end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 5)~ enj 
0 1·20 538 Cl;d 

0 1-20 531 Pr,j 
D 1-21 538 cn:l 
0 1-20 ~dB end 
0 1 -Z.D 53~ end 
0 1 - ?0 )38 end 
0 1-20 538 end 
0 1-20 538 end 
il 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490 

13027 6.130 14000 27.919 19000 1.894 20000 t.989 
26000 0.683 2 1.0 323. end 

1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490 
13027 6.130 14000 27.919 19000 1.894 20000 1.989 
26000 0.683-3 1.0 323. end 
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0 

0 

end comp 

fuel-pin-cell geometry: 

symmslabcell 340. 280. 1 3 281. 2 end 
I 

assembly and cycle parameters: 

npinlassm=1 fuelngth=280. ncycles=3 nliblcyc=10 volfueltot=1.1494E7 
printlevel=6 inplevel=O end 
power=1.468E-3 burn=9.13125e6 down=O temkcyc=398 
power=9.79E·4 burn=9.13125e6 down=O. temkcyc=372 
power=4.89E·4 burn=9.13125e6 down=9.13125e6 temkcyc=346 

end 
00000000000 

0000000000000 
00 00 

00 00 
00 00 
00 00 
00 00 

00 00 
00 00 
00 00 
0000000000000 

O.JOQOOOOOOO 

dd::L:Jdddddddd 
d :J:ldddddddd :ld 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
dd dd 
d:Jddddddddddd 
cddctctctctdctdctd 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

rrrrrrrrrrrr 
rrrrrrrrrrrrr 
rr 
rr 
rr 

rr 
rr 
rr 

rrrrrrrrrrrrr 
rrrrrrrrrrrr· 
rr rr 

rr 
rr 
rr 

iii iii i iii ii 
iii iii i iii i i 

i i 
i i 
i i 
i i 
i i 
i i 
i i 
i i 

iii iii iii iii 

rr 
rr 
rr 
rr r r i i i i i i iii i i i 

a a 
a a 
a a 

a a 
a a 
a a 

vv 
vv 
vv 
vv 
vv 

ggggggggggg 
ggggggggggggg 
gg gg 
gg 
99 
gg ggggggg 
gC) 99:?99:19 
99 gg 
9'< gg 
gg 99 
ggggggggggg)g 

99999JS:JS99 

vv iii j iii iii i i 
vv iii iii iii iii 
V\' i i 
vv i i 
vv i i 

aaaaaaaaaaaaa vv 
aaa<FJaaaaaaaa . vv 
aa aa vv 
aa aa vv 

vv 
vv 

vv 
vv 

i i 
i i 
i i 
i i 
i i a a 

a a 
an 
d() 

ili1 

88883838833 
8888888888888 
88 88 
88 88 
88 88 

88888888888 
88888888888 

88 88 
88 88 
88 88 
8888888888888 

vv vv 
vvv 

v 

II 
II 

II 
II 

II 
II 

II 
II 

II 
II 

II 

111111111111 

iii iii iii iii 

222~2222~=:.2 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 

eeeeeeeeeeeee 
eeeeeeeeeeeee 
ee 
ee 
ee 
eeeeeeeee 
eeccceccc 
ee 
ee 
ee 
eeeeeeeeeeeee 

ssss~ssssss 

ssssssss~ssss 

ss ss 
ss 
ss 
ssssssssssss 
ssssssssssss 

ss 
ss 

ss ~~ s 
ss :-~ s:;s ~~sss :-_, ss 
sssssssssss 

997o'9999999 
9999999999999 
99 99 
99 99 
99 99 
9999999999999 

999999999999 
99 
99 
99 

9999999999999 

nn 
nnn 
nnnn 
nn nn 
nn 
nn 
nn 
nn 
nn 
nn 
nn 
nn 

nn 

nn 
nn 
nn 
nn 

sssssssssss 
sssssssssssss 
ss 
ss 

ss 

nn ss 
nn nn ssssss~sssss 

nn nn ssss~ss~ssss 

nn nn ss 
nn nn s~ 

nnnn ss ss 
nnn sssssssssssss 

nn 

II 9999<f9'1'799'i 
II 9999999999999 

II 99 99 
II 99 99 

II 99 99 
II 9999999999999 

II 999999999999 
II 99 

II 99 
II 99 

II 9999999999999 

( 

666666666666 
6666666666666 
66 
66 
66 
666666666666 
6666666666666 
66 66 
66 66 
66 66 
6666666666666 
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0000000 
0 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

1 
0 

88888888888 II 2222222222222 999999999999 II 999999999999 

0000000 33333333333 0000000 22222222222 
000000000 3333333333333 000000000 2222222222222 

00 00 ... 33 33 00 00 . .. 22 22 
00 00 ... 33 00 00 . .. 22 
00 00 ... 33 00 00 . .. 22 
00 00 333 00 00 22 
00 00 333 00 00 22 
00 00 ... 33 00 00 . .. 22 
00 00 ... 33 00 00 . .. 22 

00 00 ... 33 33 00 00 . .. 22 
000000000 3333333333333 000000000 2222222222222 

0000000 33333333333 0000000 2222222222222 

sssssssssss ccccccccccc aaaaaaaaa ll eeeeeeeeeeeee 
sssssssssssss ccccccccccccc aaaaaaaaaaa ll eeeeeeeeeeeee 
ss ss cc cc a a a a ll ee 
ss cc a a a a ll ee 
ss cc a a a a ll ee 
ssssssssssss cc aaaaaaaaaaaaa ll eeeeeeeee 
ssssssssssss cc aaaaaaaaaaaaa ll eeeeeeeee 

ss cc a a a a ll ee 
ss cc a a a a ll ee 

ss s~ cc cc ae~ Cia II ee 
sssssssssssss ccccccccccccc a.'l a a lllllllllllll eccceeceeccee 
sssssssssss ccccccccccc a a a a lllllllllllll ceeceeeeeeeee 

*********~····~~*************~*********************~**************~~···~******** 

**************~*~*************************************~*************~••*~******* 

*************************************************************~***x~~************ 

***** 
***** 
***** 
***** 
***** 

program verification information 

code system: scale version: 4.3 

***** 

***** 
***** 
***** 

******************************************************************************** 
******x************************~************************************************ 
***** *~*** 

***** -,1; *~· ** 
**~** proorz1~n: o0o004 j."' j.,·-,.:. * 
-J..x*'A* *"'*A"' 
-;, ~ .,. "' * :' ,, C::/13/r·/, 
*"Jr. I(** 'A "1-: * * * 
***** library: /usr1/ornl/Scale/bin ***** 
***** ***** 
***** ***** 
***** test code: origcns * **** 
***** ***** 
***** version: 3.0 ***** 
***** ***** 
***** jobname: davis ***** 
***** ***** 
***** date of execution: 08/29/96 ***** 
***** ***** 

( 

66666666666 

666666666666 
6666666666666 
66 
66 
66 
666666666666 
6666666666666 
66 66 
66 66 
66 66 
6666666666666 

66666666666 
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***** 
***** 
***** 

time of execution: ·10:30:26 ***** 
***** 
***** 

******************************************************************************** 
******************************************************************************** 
******************************************************************************** 

1 
0 -1q array has entries. 
0 Oq array has entries. 
0 Oq array has entries. 
0 Oq array has entries. 
0 Oq array has 1 entries. 
0 dbl. prec. machine word applied has, at least, a 16 significant figure accuracy. 
0 short-lived split test fraction, qxn = 9.1188E-04 
0 half-norm of matrix used, axn = 7.0000E+OO 
0 4-place-accuracy-retention ratio, ratio4 = 6.4516E-13 
0 1q array has 20 entries. 
0 3'q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
0 54q array has 12 entries. 
1library information ... 

cross-section data taken from position nuntber of library on unit 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-d pendent neutron spectrum, for e~ch of the above passes 

pass 0 appl es stnrt-up fuel densiities 
pass n apples 111id time densities of nth liL>rGry interval 

first library updated was ... 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ..• 

77 
JJ. 

*******************************************~=************************************ 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified cr:r-d-inli3gc-or·i r1·,; liio:·;:;ries of sc<1lc· 4.2 

d.Jt~i ir<,m the li:~ht elcne:nt, actini , <:1rlJ {i;,~;icn pr'oduct litJrur'it...·:-:·, 
d\..c; ,, dat~1, l11C.luding g:t:;H'kt <:nd t ~,.t c·;',t:·rc.y, arc frcm cr:df/L;-vi 

neutJ·vn flux spectrum factors dnd crv:-:.~ sec..t. j OI"'.S wer~e pr0duc.::d t I' VIIi 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf;b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* see information above this box (if present) for later updates 

* * 
******************************************************************************** 
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0 
0 
0 
0 
0 

0 
0 
1 

0 

0 

* * 
******************************************************************************** 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based 

initial 1E-18 d 
na 23 1.73E+05 1. 73E+05 
al 27 1.35E+06 1.35E+06 

total 1.52E+06 1.52E+06 

sas2h: far-field crit based 

initial 1E·18 d 
u234 2.12E+03 2.12£+03 
u235 1.72£+05 1.72£+05 
ut36 4.12E+04 4.12£+04 
u238 8.66£+06 8.66£+06 

np237 9.99£+03 9.99£+03 
total 8.88E+06 8.88£+06 

on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
nuclide concentrations, grams 
basis =single reactor assembly 

on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
nuclide concentrations, grams 
basis =single reactor assembly 

light elements 

actinides 

( 

page 

page 2 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 3 
power= .OOmw, burnup= 1340.mwd, flux= 1.07E+08n/cm**2-sec 

0 basis = 
0 (note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cru,s sectiuns are applied.) 
0 initial 228281. d 456563. d 684844. d 913125. d 913125. d 

productions 1.048802£+06 1.049862£+06 1.050874£+06 1.051840£+06 1.052761£+06 1.052761£+06 
absorptions 8.541503£+05 8.561003£+05 8.577262£+05 8.591095£+05 8.603048£+05 8.603048E+05 
k infinity 1.227889£+00 1.226330£+00 1.225186£+00 1.224337£+00 1.223707£+00 1.223707E+GO 

0 initial 228281. d 456563. d 684844. d 913125. d 913125. d 

1 
0 

0 

actinide 
absorptions 8.502696£+05 
non-actinide 
abs. fracs. 4.543424£-03 
sas2h: far-field crit based 

power= .GO!lJW, bur·nuiJ= 
initial 228281. d 

sm149 .OuE+OO 1. 34E- 03 
eu151 . 0'1£+00 4.09E-05 
nd143 .OOE+OO 3.36£-05 
gd155 .OGE+OO 2.33E-05 
rh103 .OOE+OO 1.57E-05 
xe131 .OOE+OO 1.09£-05 
cd113 .OOE+OO 1.35E-05 
cs133 .OOE+OO 8.49£-06 
gd157 .OOE+OO 1.38E-05 
sm14 7 .OOE+OO 6.28E-06 
tc 99 .OOE+OO 6.26E-06 
nd145 .OOE+OO 4.79E-06 

8.508874£+05 8.514795£+05 8.520488£+05 8.525959£+05 

6.089091£-03 7.282853£-03 8.218706£-03 8.960545£-03 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

froction of total absorption rate 
13i.O.mwd, flux= 1.07E+C,3n/cm**2-sec 

456563. d 684844. d 913125. d 913125. d 

2.35£-03 3.10£-03 3.67E-03 3.67£-03 
9.12£-05 1.40£-04 1.88£-04 1.E8E-04 
6.71E-05 1.00E-04 1.34E-04 1.3-'.E-04 
4.39E-05 6.20£-05 7.73£-05 7.78E-05 
3.13E-05 4.69£-05 6.26E-05 6.26£-05 
2.18£-05 3.26E-05 4.34£-05 4.34E-05 
2.49£-05 3.46E-05 4.29£-05 4.29E-05 
1.69£-05 2.54£-05 3.38E-05 3.38E-05 
2. 27E-05 2.86E-05 3.25E-05 3.25E-05 
1.26£-05 1.88E~o5 2.51E-05 2.51E-05 
1.25£-05 1.87E-05 2.48£-05 2.48E-05 
9.56£-06 1.43£-05 1.90E·05 1.90£-05 

8.525959£+05 

8.960545£-03 
fission products page 4 
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1 
0 

0 

sm151 .OOE+OO 1.66E-05 1.67E·05 1.67E-05 1.68E-05 1.68E-05 
mo 95 .OOE+OO 3.34E-06 6.66E-06 9.97E-06 1.33E-05 1.33E-05 
sm152 .OOE+OO 2.60E-06 5.26E-06 7.96E•06 1.07E-05 1.07E-05 
kr 83 .OOE+OO 2.05E-06 4.10E-06 6.13E-06 8.15E-06 8.15E-06 
cs135 .OOE+OO 1.90E-06 3.79E-06 5.68E-06 7.56E-06 7.56E-06 
ru101 .OOE+OO 1.50E-06 2.99E-06 4.48E-06 5.97E-06 5.97E-06 
pr141 .OOE+OO 1.40E-06 2.79E-06 4.17E-06 S.SSE-06 5.55E-06 
eu153 .OOE+OO 1.31E-06 2.62E-06 3.94E-06 5.26E-06 5.26E-06 
la139 .OOE+OO 1.14E-06 2.27E-06 3.41E-06 4.53E-06 4.53E-06 
sm150 .OOE+OO 3.38E-07 1.24E-06 2.55E-06 4.18E-06 4.18E-06 

·ba137 .OOE+OO 5.04E-07 1.04E-06 1.58E-06 2.12E-06 2.12E-06 
pd105 .OOE+OO 4.93E-07 9.89E-07 1.49E-06 1.99E-06 1.99E-06 
zr 93 .OOE+OO 4.73E-07 9.43E-07 1.41E-06 1.88E-06 1.88E-06 

i129 .OOE+OO 3.52E-07 7.04E-07 1.06E-06 1.41E-06 1.41E-06 
nd144 .OOE+OO 3.40E-07 6.80E-07 1.02E~06 1.36E-06 1.36E-06 
mo 97 .OOE+OO 2.59E-07 5.18E-07 7.75E-07 1.03E-06 1.03E-06 
ag109 .OOE+OO 1.96E-07 4.14E-07 6.52E-07 9.11E-07 9.11E-07 
xe135 .OOE+OO 8.36E-07 8.34E-07 8.33E-07 8.32E-07 8.14E-07 
zr 91 .DDE+OO 1.22E-07 2.43E-07 3.64E-07 4.84E-07 4.84E-07 

y 89 .OOE+DO 1.16E-07 2.32E-07 3.47E-07 4.62E-07 4.62E-07 
ru102 .OOE+DO 1.05E-07 2.10E-07 3.15E-07 4.19E-07 4.19E-07 
ce142 .OOE+OO 9.43E-08 1.88E-07 2.82E-07 3.75E-07 3.75E-07 
nd148 .OOE+OO 9.16E-08 1.83E·07 2.74E-07 3.65E-07 3.65E-07 
nd146 .ODE+OO 7.63E-08 1.52E-07 2.28E-07 3.04E-07 3.04E-07 
pd108 .OOE+OO 6.53E-08 1.35E-07 Z.OSE-07 2.85E-07 2.85E-07 
ba138 .OOE+OO 6.50E-08 1.30E-07 1.94F-07 2.58E-07 2.58E-07 
in115 .OOE+OO 6.37E-08 1.27E-07 1.91E-07 2.55E-07 2.55E-07 
ce140 .OOE+OO 6.08E-08 1.21E-07 1.82E-07 2.42E-07 2.42E-07 
xe132 .OOE+OO 5.56E-08 1.11E-07 1.66E-07 2.22E-07 2.22E-07 
pd107 .OOE+OO 3.74E-08 7.65E-08 1.17E-07 1.59E-07 1.59E-07 
mo 98 .OOE+OO 3.B9E-08 7.77E-08 1.16E-07 1.55E-07 1.55E-07 
mc;iOO _r,·;i:+Ot! 3.12f-Gil 7.43E-08 1.11E-07 l.l,t:E-07 1.48E-07 
xc134 .OOL+C>C! 3.6JE-03 7.19<::-08 1.G~E-07 1.43E-u7 1.43E-07 
zr 92 .u~E+OO 2.93E-08 5.85E-08 8.75E-OB 1.16E-07 1.16E-07 
pm147 .OOE+OO l.OZE-07 l.OZE-07 1.01E-07 1.01E-07 1.01E·07 

i127 .OOE+OO 2.42E-08 4.85E-08 7.29E·03 9.74E-08 9.74E·08 
zr 96 .OOE+OO 2.40E-08 4.79E-08 7.17E·08 9.54E-08 9.54E·08 
sasZh: far-field crit b3sed on b&w 15x15, 3.0J~t%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .DOrm<, burnup= •1340.mwd, flux= 1.G7E+08n/cm**2-sec 

gd152 
ru104 
nd150 
)' ,•136 
br 81 
r·b 1)5 
eu15) 
z r 94 
zr 90 
cd111 
te130 
sm154 
rb 87 
se 77 
eu152 
pd106 
ru 99 
kr 84 

initial 228281. d 456563. d 684844. d 913125. d 913125. d 

.OOE+OO 

.OOE+OO 

.ou:+C'l 
• (i 'i:.: + l":' 
. O~J[ + 00 
. r: n ,~ •· c :'l 
• (jlJ~T 00 
. ("''c+OO 
.GUE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+DO 
.OOE+OO 
.OOE+OO 
.OOE+OO 

4.47E-09 
2.29E-08 
2.0<'+E-03 
1.9~l-Oh 
1 .4ilt: ·03 
1. ',!, r- C·'l 
5.57t·uu 
1.27f-03 
1.03~-(13 
9.59E·09 
8.83E·09 
8.64E-09 
8.38E-09 
5.84E-09 
3.89E-09 
4.31£-09 
1.03E-09 
4.00E-09 

2.16E-08 
4.58E-08 
4.08E·08 
3.1l9E-08 
2.96E-08 
2.!'11:-08 
5.61E-03 
2.52E-08 
2.23E-08 
1.95E-08 
1. 76E-08 
1. 73E-08 
1.67E-08 
1.17E·08 
8.66E-09 
8.70E-09 
4.05E-09 
7.98E-09 

5.16E·08 
6.8/E-08 
G. 11 ~- 0: 
5. e:oc:- c::\ 
4. i,4 !: - 0:-'. 
4. 3-, ;: - r ·_· 
5.G5~-C.:~ 
3. 7i!E- 0(: 
3.3/E-('::J 
2.97l-OG 
2.64E·O~ 
2.60E-08 
2.50E-08 
1. 75E-08 
1.33E-08 
1.32E-08 
9.04E-09 
1.19E-08 

9.42E-08 
9. 18E- 0'1 
ti. 1/..E · 0:3 
7. 7(_) [-\'I:: 
5 . 9 0 E ·l•:: 
'- 74 ~. fi'\ 
5. 7~iC- G0 
s.o3E-us 
i,. 5 :) ~- l'3 
4.01E·08 
3.52E·G8 
3.47E·08 
3.33E-08 
2.32E·D8 
1.78E-08 
1.77E-08 
1.60E-08 
1. 59E·08 

9.42E·08 
9.18E-08 
8.14E·O:l 
7.75E-08 
5.9DE-08 
~·.74E-0t3 
5.7\JE·Go 
5.03E-08 
4. )0E · (!1; 

4.01E-08 
3.52E·03 
3.47E-08 
3.33E-08 
2.32E-08 
1. 78E-08 
1. 77E-08 
1.60E·08 
1.59E-08 

fission proJ..Jcts 
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1 
0 

0 

se 79 
sb121 
gd156 
sb123 
kr 86 
te128 
sr 90 
dy161 
se 80 
te125 

"tb159 
cd112 
gd154 
l i 6 
rh105 
sn117 
gd158 
sn119 
sn115 
sr 88 
ba135 
cd114 
cs137 
pd110 
:;e 82 
ru100 
pr143 
dy162 
sn126 
dy164 
eu154 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

. OOE+O.O 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.ODE+ DO 

.OOE+OO 

2.99E-09 
2.92E-09 
1. 78E-09 
2.37E-09 
2.17E-09 
1.96E-09 
6.22E-09 
1.28E-09 
1.40E-09 
1.24E-09 
8.55E-10 
8.05E-10 
2.01E-10 
7.93E-10 
3.06E-09 
6.36E-10 
3.80E-10 
5.19E-10 
4.74E-10 
4.00E·10 
9.52E-11 
3.11E-10 
1.39E-09 
2.97E-10 
2.71E-10 
6.65E-11 
9.76E-10 
1. 75E-10 
2. 1 7E- 1 0 
1.62E-10 
2. 15 E -10 

5.97E-09 
5.85E-09 
4.04E-09 
4.75E-09 
4.33E-09 
3.92E-09 
6.20E-09 
2.67E-09 
2.79E-09 
2.48E-09 
1.74E-09 
1.62E-09 
8.04E·10 
1.58E-09 
3.09E-09 
1.28E-09 
9.40E-10 
1.04E-09 
9.49E-10 
7.98E-10 
3.80E-10 
6.71E-10 
1.39E-09 
6.06E-10 
5.41E-10 
2.59E-10 
9.73E-10 
3. 81 E- 10 
4.35E-10 
3.62E-10 
4.27[-10 

8.93E-09 
8.78E-09 
6.70E-09 
7.13E-09 
6.48E-09 
5.89E-09 
6.18E-09 
4.18E-09 
4.18E-09 
3.74E-09 
2.66E-09 
2.45E-09 
1. 81 E- 09 
2.36E-09 
3.12E-09 
1.92E-09 
1.62E-09 
1.56E-09 
1.42E-09 
1.19E-09 
8.53E-10 
1.07E-09 
1.39E-09 
9.27E-10 
8.10E-10 
5.71E-10 
9.71E-10 
6.16E-10 
6.54E-10 
5.98E-10 
6.39E-10 

1.19E-08 
1.17E-08 
9.74E-09 
9.51E-09 
8.62E-09 
7.85E-09 
6.16E-09 
S.BOE-09 
5.57E-09 
4.99E-09 
3.62E-09 
3.29E-09 
3.21E-09 
3.14E-09 
3.15E-09 
2.57E-09 
2.38E-09 
2.08E-09 
1. 90E- 09 
1.59E-09 
1.51E-09 
1.51E-09 
1.38E-09 
1.26E-09 
1.08E-09 
1.02E-09 
9.69E-10 
8.80E-10 
8.75E-10 
8. 70E- 10 
8.52E-10 

1.19E-08 
1. 17E-08 
9.74E-09 
9.51E-09 
8.62E-09 
7.85E-09 
6.16E-09 
5.80E-09 
5.57E-09 
4.99E-09 
3.62E-09 
3.29E-09 
3.21E-09 
3.14E-09 
3.13E-09 
2.57E-09 
2.38E-09 
2.08E-09 
1.90E-09 
1.59E-09 
1 .51E-09 
1.51E-09 
1.38E-09 
1.26E-09 
1.08E-09 
1.02E-09 
9.68E-10 
8.80E-10 
8. 75E-10 
8.70f-10 
8.52!:-10 

~~~·~21l: ft-~1-fi.._.td crit b3$C'd (·!\ b-:-..w 1)>".15, 3.00wt?., 20g~~d/PitU <+Ulc h2J/ lJ.;: u~( 
fraction of totAl absorption r~to 

power= .OOmw, burnup= 1340.mwd, flux= 1.07E+08n/cm"*2-scc 

se 78 
xe133 
ba134 
nd142 
sn124 
sm148 
ce141 
as 75 
pd104 
in113 
r,,r.J4? 
n,:1 I. 7 
ba13to 
sn11i.l 
nb 93 
cd116 
sn122 
ce144 
mo 96 
kr 85 
dy163 
k.r 82 
sn120 
xe130 

initial 228281. d 456563. d 684844. d 913125. d 913125. d 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

. OOE+OO 

.OOE+OO 

.OCiE+OO 

. (1(1F+Q(l 

.l• 1 
. .'l::. T CJ.J 

. OiJi; GO 

.OGt:+OO 
• 0L1 ~+00 
. OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 

Z.OSE-10 
7.32E-10 
4.37E-11 
4.34E-11 
1.70E-10 
4.08E-11 . 
5.79E-10 
1. 2.'.E -10 
2. 9.'.E -11 
'i. Q.; E -11 
3. ~.:.: -10 

6. 'iJ[- 1 ., 

6. "~'" -11 
1.t~2E-11 
) • <:o~ -11 
5.73E-11 
2.20E-10 
2.55E-11 
2.09E-10 
3.93E-11 
3.94E-11 
4.32E-11 
2.63E-11 

4.15E-10 
7.30E-10 
1.74E-10 
1.73E-10 
3.41E-10 
1. 61E- 10 
5.78E-10 
2.47E-10 
1. 17E-1 0 
1. 24[- 10 
3.) 3t:- 1 G 
~ . : . . ~. 10 
1 . 4 ~-;-r:- 1 u 
1. 40E- 10 
6. 01 E -11 
1. 1 bE -10 
1. 15E- 10 
2.19E-10 
7.04E-11 
2.08E-10 
8. 6 7E- 11 
8.58E-11 
8.64E-11 
6.13E-11 

6.21E-10 
7.29E-10 
3.89E-10 
3.89E-10 
5. 12E -10 
3.59E-10 
5.76E-10 
3.70E-10 
2. 6!, E- 1 0 
2. ;':)~- 1 0 
3. ~' i E- 1 0 
3 . ~. 1

7
,-- 1 0 

2. )i)E -10 
2. 1 Of -10 
1.3~iE-10 
1.77E-10 
1.72E-10 
2 .19E -10 
1.35E-10 
2.07E-10 
1.42E-10 
1 .39E-10 
1.30E-10 
1.05E-10 

8.28E-10 
7.28E-10 
6.90E-10 
6.89E-10 
6.83E-10 
6.36E-10 
5.75E-10 
4.93E-10 
4. 6ilE- 10 
3. 73E-10 
3.52E-10 
3. ~ •,c- 1 o 
3. 21 t:- 1 (! 
2.8clE-10 
2.421:-10 
2.36E-10 
2.30E-10 
2.18E-10 
2.18E-10 
2.07E-10 
2.05E-10 
1.99E-10 
1.73E-10 
1. 5 7E- 10 

8.28E-10 
7.28E-10 
6.90E-10 
6.89E-10 
6.83E-10 
6.36E-10 
5. 75 E -10 
4.93E-10 
4.63F-1Q 
3.13c·10 
3. tt (; r·- i o 
3. L.~ ~- 1:) 
~. 2 "1 C.:- "f (I 

z. ciJ~- 1 o 
2.42E-1•J 
2.3~,E:-10 

2.30E·10 
2.18E-10 
2.18E-10 
2.07E-10 
2.05E-10 
1.99E-10 
1. 73 E -10 
1. 57E -10 

f is· i c·r-; f r~oduct~ 

( 

6 
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1 
0 

0 

ge 73 .OOE+OO 3.35E-11 6.69E·11 1.00E-10 1.34E-10 1.34E-10 
ru103 .OOE+OO 1.31E-10 1.31E-10 1.32E-10 1.32E·10 1.32E-10 
br 79 .OOE+OO 7.73E-12 3.09E-11 6.93E·11 1.23E-10 1.23E-10 
cs134 .OOE+OO 2.32E-11 4.60E-11 6.88E-11 9.15E-11 9.15E-11 
cd110 .OOE+OO 4.04E-12 1.66E-11 3.86E-11 7.08E-11 7.08E-11 
xe129 .OOE+OO 4.38E-12 1.75E-11 3.94E-11 6.99E-11 6.99E-11 
ag107 .OOE+OO 4.12E-12 1.67E-11 3.81E-11 6.87E-11 6.87E-11 
te126 .OOE+OO 8.30E-12 2.13E-11 3.90E-11 6.15E-11 6.15E-11 
zr 95 .OOE+OO 6.17E-11 6.15E-11 6.14E-11 6.12E-11 6.12E-11 
nb 95 .OOE+OO 5.64E-11 5.62E-11 5.61E-11 5.60E-11 5.60E-11 

. y 91 .OOE+OO 5.20E-11 5.18E-11 5.17E-11 5.15E-11 5.15E~11 
ge 76 .OOE+OO 1.22E-11 2.44E-11 3.65E-11 4.86E-11 4.86E-11 
pm151 .OQE+OO 4.00E-11 4.00E-11 4.01E-11 4.01E-11 3.82E-11 
gd160 .OOE+OO 7.98E-12 1.64E-11 2.53E-11 3.46E-11 3.46E-11 
ba140 .OOE+OO 1.73E-11 1.73E-1l 1.73E-11 1.72E-11 1.71E-11 
ho165 .OOE+OO 2.72E-12 6.04E-12 9.97E-12 1.45E-11 1.45E-11 
sm153 .OOE+OO 1.40E-11 1.41E-11 1.42E-11 1.42E-11 1.38E-11 
eu156 .OOE+OO 1.26E-11 1.28E-11 1.31E-11 1.33E-11 1.33E-11 
sr 89 .OOE+OO 1.11E-11 1.11E-11 1.11E-11 l.lOE-11 l.lOE-11 
ru106 .OOE+OO 9.69E-12 9.88E-12 1.01E-11 1.02E-11 1.02E-11 
te124 .OOE+OO 1.45E-12 2.97E-12 4.56E-12 6.23E-12 6.23E-12 
ce143 .OOE+OO 6.40E-12 6.38E-12 6.36E-12 6.35E-12 6.10E-12 

y 90 .OOE+OO 5.91E-12 5.89E-12 5.87E-12 5.85E-12 5.85E-12 
sr 87 .OOE+OO 1.40E-12 2.81E-12 4.23E-12 5.66E-12 5.66E-12 
sb125 .OOE+OO 5.56E-12 5.59E-12 5.61E-12 5.6~E-12 5.64E-12 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 1340.mwd, flu)(= 1.0/[+03n/cm**Z-sec 

l :J140 
1::J 99 
dy160 
nb 94 
sr 86 
te127m 
xe128 
ge 74 

i 131 
kr 87 
ge 72 
se 76 
pm148m 
sn116 
te129m 
u166 
tc122 
:,.111 
c~1) I 
kr no 
cc115m 
pm141:l 
cs136 
sn125 
ru105 
te123 
er167 
be 9 
sn123 
tb160 

initial 220281. d 456563. d 684844. d 913125. d 913125. d 

.DOE• DO 
• OCJ~+CJ 
• Ol•t: + •.)-J 
.00[+00 
. OOE+OO 
.OOE+OCl 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.00[+00 
.OOE+OO 
. OOE+OO 
• C•C}!.:: -t· CO 
. c~~~·> O·l 
.Dui+GCJ 
.GOE+O·J 
• GOH 00 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OOE+OO 

5.67C·12 
' ~' r- r ~ -. •+ • l_)) '-- ~ I._: 

2. 54£- 13 
b.OSE-13 
4.70E-13 
2.73L-12 
2.17E-13 
6.74E-13 
2.49E-12 
8.30E-12 
4.53E-13 
2.80E-13 
1.30E-12 
6.37E-14 
6.5tE-13 
E.3?C-14 
2. ~.-'. E- 14 
1." -n 
1.'i1l-13 
1.9c,E·14 
B.IGE-14 
5. 1llE -14 
2.29E-14 
1.09E-14 
1.12E-14 
1.49E-15 
5.97E-16 
1.58E-15 
3.82E-15 
9.56E-16 

5. 66E- 12 
4.3:.E-12 
9.18E-13 
1.60E-12 
1. 09E -12 
2.74E-12 
7.41E-13 
1.35E-12 
2.49E-12 
8.27E-12 
9.08E-13 
5.95E-13 
1.31E-12 
2.53E-13 
6.57E-13 
2.10E-13 
1. 09c- 13 
1. [•J.-13 
1 • 1 4E- 13 
4.10E-14 
8.74E-14 
5.10E-14 
2.51E-14 
1.09E-14 
1.13E-14 
3.29E-15 
2.01E-15 
3.15E-15 
3.82E-15 
1.83E-15 

5.65E-12 
4.S3t=- E 
2.00E-12 
2.39E-12 
1. 86E- 12 
2. 76E-12 
1.57E-12 
2.02E-12 
2.49E-12 
8.24E-12 
1.36E-12 
9.46E-13 
1.31E-12 
5.68E-13 
6.57E-13 
3.76E-13 
2. t. 1 E·13 
i. ~ :·Jr I:.: 

1. 1 coE- 1:; 
6.0£-14 
8. 7?E-1t. 
5.10E-14 
2.7ZE-14 
1.09E-14 
1.14E-14 
5.50E-15 
4.40E-15 
4.71E-15 
3.82E-15 
2.72E-15 

5.6,~E-12 
t.'..~::t::-1?. 
3.)=F-12 
3.1~i>12 

2. 7:' '·- 12 
2.7h-12 
2. 71 E- 12 
2.69E-12 
2.4/::E-12 
8.22E-12 
1.82E-12 
1.33E-12 
1.32E-12 
1.01E-12 
6. 51'F- 13 
5 .11:·::- 13 
4.' -':- 13 
1.: -F 
1. 1 .· ~- 13 
9. 2c•E- 14 
8. [' 1l- 14 
5. 10E- 14 
2.94E-14 
1.1DE-14 
1.1SE-14 
8.23E-15 
7.94E-15 
6. 27E-15 
3.82E-15 
3.64E-15 

5.64E-12 
4. 71 E- 12 
3.52E-12 
3.19E-12 
2.78E-12 
2.77E-12 
2.71E-12 
2.69E-12 
2.47E-12 
2.40E-12 
1.82E-12 
1.33E-12 
1.31E-12 
1.01E-12 
6.513E-13 
S.I;?F-13 
4. ;-·~ E- 13 

1.L·~o-13 
9.20E-14 
8.80E-14 
5.04E-14 
2.93E-14 
1.09E-14 
8.29E-15 
8.23E-15 
7.94E-15 
6.27E-15 
3.82E-15 
3.63E-15 

fission products 

( 

7 
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1 
0 

0 

te132 .OOE+OO 3.49E·15 3.49E·15 3.48E·15 3.48E·15 3.41E-15 
rb 88 .OOE+OO 4.67E·15 4.65E-15 4.64E·15 4.62E·15 2.90E·15 

i135 .OOE+OO 3.68E·15 3.67E-15 3.67E-15 3.66E·15 2.88E·15 
li 7 .OOE+OO 6.11E-16 1.22E·15. 1.83E·15 2.43E·15 2.43E·15 
sb126 .OOE+OO 1.40E-15 1.69E·15 1.99E-15 2.29E·15 2.28E·15 
pr142 .OOE+OO 5.77E·16 1.15E-15 1.72E·15 2.29E-15 2.11E·15 
sb124 .OOE+OO 8.16E·16 8.58E·16 9.00E·16· 9.41E·16 9.40E·16 
in117m .OOE+OO 7.66E·16 7.72E-16 7.78E·16 7.84E-16 6.59E·16 

i130 .OOE+OO 3.65E·16 4.67E-16 5.69E·16 6.70E-16 5.92E·16 
cd108 .OOE+OO 2.44E·17 9.59E-17 2.50E·16 5.26E·16 5.26E·16 
wn114 .OOE+OO 1.47E-17 5.95E-17 1.34E-16 2.40E·16 2.40E·16 
rb 86 .OOE+OO 1.22E-16 1.56E-16 1.90E·16 2.23E-16 2.22E·16 
te134 .OOE+OO 2.12E-15 2.11E-15 2.11E·15 2.10E-15 2.18E·16 
in117 .OOE+OO 2.25E-16 2.27E·16 2.29E-16 2.31E-16 1.97E-16 
dy165 .OOE+OO 9.59E-17 1.15E-16 1.34E·16 1.53E-16 7.98E-17 
ge 75 .OOE+OO 3.13E-17 3.12E-17 3.12E-17 3.11E-17 1.02Ec17 
cs134m .OOE+OO 4.29E-18 8.56E·18 1.28E-17 1.70E-17 9.91E-18 
cd118· .OOE+OO 4.39E-17 4.41E-17 4.42E-17 4.44E-17 6.77E-18 
cd109 .OOE+OO 1.93E-19 3.12E-19 4.31E-19 5.49E-19 5.49E-19 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 1340.mwd, flux= 1.07E+08h/cm**2-sec 

initial 228281. d 456563. d 684844. d 913125. d 913125. d 

in119m .OOE+OO 1.10E-17 1.10E-17 1.10E-17 1.11E-17 6.41E-20 

sas2h: far-field crit based on b~w 1~x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.3405E+03mwd, flux= 1.07E+08n/cm**2-sec 

0 nuclide concentrations, gram ato1;1:> 
basis = single reactor assembly 

chc,rgc 228251. d 456563. d 68484". d 913125. d 913125. d 
h 1 .00E+OO 2.U5E-05 4.09E-05 6.14E·OS 8.1~E-05 8.18E-05 
h 2 .00E+OO 6.0SE-06 1.21E-07 1.E~E-07 2.43E-07 2.43E-07 
h 3 .OOE+OO 1.29E·11 1.31E-11 1.33~-11 1.36E-11 1.36E~11 
h 4 .00[+00 1.B9E-35 1.92E-35 1.95~-35 1.98E-35 .OOE+OO 

he 3 .OOE+OO 4.41E-10 8.87E-10 1.33[-09 1.76E-09 1.76E-09 
he 4 .OOE+OO 3.38E-06 6.77E-06 1.01E-05 1.35E-05 1.35E-05 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 .OOE+OO 4.06E-07 8.13E-07 1.2?E-06 1.62E-06 1.62E-06 
ne 21 .OOE+OO 3.32E-12 1.33E-11 2.93E-11 5.30E-11 5.30E-11 
ne 22 .OOE+OO 2.66E-09 5.33E-09 8.00E-09 1.07E-08 1.07E-08 
ne 23 .OOE+OO 2.71E-15 2.71E-15 2.70E-15 2.70E-15 2.70E-30 
na 22 .OOE+OO 1.60E-11 1.59E-11 1.59E-11 1.59E-11 1.59E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 .OOE+OO 1.34[-08 1.34E-08 1.34E-08 1.34E-08 1.21E-08 
na 24m .OJE+OO 2.~1E-15 2.21C-15 2.21E-15 2.21E-15 2.21E-30 
na 25 .OOE+OO L.~!E-27 2.36E-26 4.57E-26 7.47E-26 7.47E-41 
1n3 24 .C'li+CO -:- --cc-•J: t.9i"E-03 1.o.'.c-o2 1.3'n-o2 1.30c-o;' 
mg 25 .G1l•GO 7.o;E-10 2.16E-09 4.1bE-U9 6.83E-09 6.83E-U~ 
mg 26 .OGE+OO 6.0iE-OB 1.21E-07 1.B2E-07 2.43E-07 2.43E-07 
mg 27 .OOE+OO B.O?E-13 B.OBE-13 8.03E-13 8.07E-13 3.66E-17 
mg 28 .OOE+OO S.94E-25 5.94E-25 5.93E-25 5.92E-25 5.49E-25 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99~+04 4.99E+04 
al 28 .OOE+OO 9.97E-11 9.97E-11 9.96E-11 9.96E-11 1.01E-25 
al 29 .OOE+OO 2.89E-25 1.15E-24 2.60E-24 4.61E-24 2.54E-30 
al 30 .OOE+OO 1.20E-36 9.61E-36 3.24E-35 7.67E-35 .OOE+OO 
si 28 .OOE+OO 1.01E-02 2.03E-02 3.04E-02 4.05E-02 4.05E-02 
si 29 .OOE+OO 2.95E-09 1.18E-08 2.65E·08 4.71E-08 4.71E·08 
si 30 .OOE+OO 9.18E·16 7.34E-15 2.48E-14 5.86E-14 5.86E-14 
si 31 .OOE+OO 2.38E·28 1.90E-27 6.42E-27 1.52E·26 8.32E·27 

fission products 

light elements 

( 

page 8 

page 9 
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0 
1 

0 

si 32 
totals 

flux 

.OOE+OO 6.21E-35 
5.75E+04 5.75E+04 

1 .07E+08 

7.19E-34 
5.7SE+04 
1.07E+08 

2.83E-33 
5. 75E+04 
1.07E+08 

7.29E-33 
5.75E+04 
1.07E+08 

7.29E-33 
5.75E+04 
1.07E-07 

sas2h: far-field crit based on b&w 1Sx15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.3405E+03mwd, flux= 1.07E+08n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge 228281. d 456563. d 684844. d 913125. d 913125. d 
he 4 

'pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
pol10 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
r'l228 
ac225 
ac227 

-.- •,> ;; c ·- ·~ 

ti1:::Z6 
tl\227 
th22S 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

.OOE+OO 7.58E-02 1.80E-01 3.05E-01 4.49E-01 4.49E-01 

.OOE+OO 3.69E-06 2.83E-OS 9.05E-05 2.03E-04 2.03E-04 

.OOE+OO 2.82E-06 1.15E-05 2.61E-05 4.65E-05 4.65E-05 

.OOE+OO 1.77E-07 6.93E-07 1.54E-06 2.73E-06 2.73E-06 

.OOE+OO 5.36E-13 2.10E-12 4.63E-12 8.08E-12 8.13E-12 

.OOE+OO 5.84E-07 2.14E-06 4.45E-06 7.31E-06 7.31E-06 

.OOE+OO 9.38E-13 1.87E-12 2.80E-12 3.71E-12 3.71E-12 

.OOE+OO 9.71E-13 1.91E-12 2.84E-12 3.76E-12 3.76E-12 

.OOE+OO 1.34E-12 4.90E-12 1.02E-11 1.67E-11 1.62E-11 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO 2.09E-07 1.65E-06 5.49E-06 1.28E-05 1.28E-05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO 3.60E-10 1.32E-09 2.74E-09 4.50E-09 4.50E-09 

.OOE+OO 5.56E-14 1.11E-13 1.66E-13 2.20E-13 2.21E-13 

.OOE+OO 9.21E-14 1.81E-13 2.69E-13 3.57E-13 3.57E-13 

.OOE+OO 1.25E·13 4.91E·13 1.03E·12 1.89E·12 1.83E·12 

.OOF+OO 9.91F·1' ,,A!.f-12 ?.~~E-1? 1.74f·11 1.22E·11 

.OOE+OO 9.93E·09 3.65E·08 7.56E·08 1.24E·07 1.24E·07 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

.OOE+OO 6.15£·19 1.23£·18 1.83E·18 2.43E·11l 2.44E·18 

.OOE+OO 4.84E·24 9.51E·24 1.41E·23 1.87E·23 1.88[·23 

.OOE+OO 1.88E·22 7.38E·22 1.63E·21 2.R4E·21 2.75£·21 

.OOE+OO 1.36£·19 5.01E·19 1.04E·18 1.71E·18 1.67£·18 

.OOE+OO 7.71£·19 1.54E·13 2.30E·18 3.05£·18 3.05£·18 

.OOE+OO 3.68E-1P. 7.23E-18 1.07E·17 1.!.2E·17 1.42.E·17 

.OJE+OO 1.54£·13 5.67E·13 1.18£·12 1.93E·1~ 1.93£·12 

.GOE+OO 5.40E·30 1.06£·29 1.53E·29 Z.O~c-29 2.08E·29 

.OOE+OO 1.72E·15 3.42E·15 5.11E·15 6.79£·15 6.79E·15 

.OOE+OO 1.41E·15 2.77.E·15 4.12E·15 5.46E·15 5.46E·15 

.OOE+OO 2.74E·10 1.01£·09 2.09E·09 3.4,E·09 3.43£·09 

.OOE+OO 5.86E·27 1.15E·26 1.71E·26 2.27E·26 2.26E·26 

.OOE+OO 4.28E·10 8.53E·10 1.2BE·09 1.69£·09 1.69E·09 

.OOE+OO 8.02E·12 1.58£·11 2.34E·11 3.11£·11 3.11E·11 

.OOE+OO 5.85£·11 2.29E·10 5.06E·10 8.83£·10 8.83£·10 

.OOE+OO 4.19£·05 1.54E·04 3.19E·04 5.25E·04 5.25E·04 

.OOE+OO 1.32£·12 2.64E·12 3.97E-12 5.30E-12 5.30E·12 

.OOE+OO 3.95£·11 1.55E·10 3.42E-10 5.9(E·1U 5.96~·10 

.00[+00 2.98E·07 5.93E·07 8.87E-07 1.12E·06 1.1E~·06 

. r. J c -+ ·i o 1 . f, 1 ~- - 1 :, 3 . 2 3 : - : ~1 t, . F :, r: - ~ f ( . !. r :~ - 1 (·. 6 _ :, ~- ~- - 1 ,) 

.OUE~OO 2.86[·25 5.b2E-25 3.3~~-2~ 1.11E·2~ 1.10~·24 

.C•C!C+OO A.91E-10 1.3::<E-C•9 2.0f:E-n9 2.7!,[-C•'? 2.7;~-0'? 

.OOl+OO 1.~3[·09 3.01E-09 4.47E-09 5.~3~·09 5.93~·09 

.OOE+OD 1.14E·05 4.46E·05 9.84E·05 1.72E·04 1.72t·04 

.OOE+OO 1.59£·02 3.18E·02 4.76E·02 6.34£·02 6.34E·02 

.OOE+OO 3.04E·09 3.06E·09 3.08E·09 3.10E·09 3.09E·09 

.OOE+OO 3.23E-03 6.46E·03 9.70E·03 1.29E·02 1.29E·02 

.OOE+OO 1.09E·14 2.17E-14 3.26E·14 4.34E-14 6.23E·16 

.OOE+OO 5.37E-07 5.37E·07 5.37E·07 5.37E-07 5.37E-07 

.OOE+OO 4.48E-04 8.93E~04 1.33E-03 1.77E·03 1.77E-03 

.OOE+OO 2.79E-12 5.56E-12 8.30E-12 1.10E-11 1.05E·11 

actinides page 10 
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sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 11 
power= 1.468E-03mw, burnup=1.3405E+03mwd, flux= 1.07E+08n/cm**2-sec 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge 228281. d 456563. d 684844. d 913125. d 913125. d 
pa233 .OOE+OO 1.46E-06 1.45E·06 1.45E·06 1.45E-06 1.45E-06 
pa234m .OOE+OO 1.81E-11 1.81E·11 1.81E·11 1.81E-11 1.81E-11 
pa234 .OOE+OO 8.09E-12 8.09E·12 8.09E-12 8.09E-12 8.08E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 .OOE+OO 2.77E·22 5.45E-22 8.09E-22 1.07E-21 1.07E-21 
u231 .OOE+OO 2.47E·18 4.92E-18 7.36E-18 9.78E-18 9.62E·18 
u232 .OOE+OO 5.58E-08 1.10E-07 1.63E-07 2.16E·07 2.16E·07 
u233 .OOE+OO 8.51E-03 1.70E-02 2.54E-02 3.38E-02 3.38E-02 
u234 9.06E+OO 9.07E+OO 9.10E+OO 9.12E+OO 9.14E+OO 9.14E+OO 
u235 7.30E+02 7.29E+02 7.27E+02 7.25E+02 7.24E+02 7.24E+02 
u236 1. 74E+02 1. 75E+02 1. 75E+02 1. 75E+02 1.75E+02 1. 75E+02 
u237 .OOE+OO 1.18E·06 1.18E-06 1. 18E- 06 1.18E·06 1.17E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
u239 .OOE+OO 1.16E-07 1.16E-07 1.16E-07 1.16E-07 2.06E·09 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 1.40E-45 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 .OOE+OO 3.30E-12 3.30E-12 3.29E-12 3.29E-12 3.29E-12 
np236m .OOE+OO 7.85E-13 7.84E-13 7.83E-13 7 .82E-13 7.29E-13 
np236 .OOE+OO 4.65E-08 9.27E-08 1.39E-07 1.85E-07 1.85E-07 
np237 4.22E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
np238 .OOE+OO 5.67E-07 5.66E-07 5.65E-07 S.oSE-07 5.48E-07 
np239 .OOE+OO 1.6SE-05 1.68E·05 1.68E-05 1.68E-05 1.64E-05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 .00!:+00 1.25E-15 1.25E·15 1.25E-15 1. 25 E -15 2.70E-16 
np241 .OOE+C!O .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 .OOE+OO 4.26E-10 4.25E.-10 4.25E-10 4.25E-10 4.25E-10 
pu237 .OOE+OO 3.51E-14 3.88E-14 4.23E-14 4.56E-14 4.55E-14 
pu238 .OOE+OO 8.51E-03 8.57E-03 8.56E-03 8.55E-03 8.55E-03 
pu239 .OOE+OO 1.12E+OO 2.21E+OO 3.27E+OO 4.31E+OO 4.31E+OO 
pu240 .OOE+OO i.OiE-03 3.92E-03 8 .. 56E-03 1.47E-02 'I I Jr- rl""l 

I- I.+ l r:- U.L.. 

pu241 .OOE+GO 1.55[·07 6.01E-07 1.31E-06 2.26E-06 2.26E-06 
pu242 .OOE+OO 2.44E-10 2.94E-09 1.22E-08 3.25E-08 3.25E-08 
pu243 .OOE+OO 1. 95E-19 2.34E-18 9.69E-18 2.59E-17 1. 88E -17 
pu244 .OOE+OO 8.66E-40 6. 78E-37 3.00E-35 4.22E-34 4.22E-34 
pu245 .OOE+OO .OOE+OO . O.OE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOC:+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
arn239 .OOE+GO 1.26E-22 8.08E-22 2.23E·21 4.41E-21 3.86E-21 
am240 .OOE+OO S.i'?E-20 3.70E-19 1.02E-18 2.02E-18 1 . 96E- 18 
am241 .OPE+OO 1.20E-06 7.72E-06 2. UE-05 1..22E-05 4.22E-05 
arn242m .COE+OO 9. 0 21:-11 9.07E-10 z.<ln-o9 6.09E-09 6.09E-09 
am2t.2 .co~+C<J 1.~:<:.[-14 1.02E-13 2 .ErSt: -13 5.71E-13 5.25E-13 
c;m243 .OOE+OO 1. 1> 1 E- 13 3.32E-12 1.75~-11 5.41E-11 5.41E-11 
~n;~~~ !.m r-:-- c.: ,, 

_-: "!' o: C ~ :--' nr ... '"'"' C.':-~:· -t Cl C.· . (·-J:-: +[! '} • c: ~<- + (• I! 
am244 .GGC::+OU L..'cE-22 9.44f:-21 4.96t:-2G 1. 54E-19 1.31t:-19 
am245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am246 .000:+00 .OOE+OO .OOE+OO .00:'+00 .OOE+OO .OOE+OO 
cm241 .OOE+OO 3.411:-25 2.26E-24 6.35E-24 1.27E-23 1.26E-23 
cm242 .OOE+OO 3.10E-12 2.06E-11 5.77E-11 1.15E-10 1.15E-10 
cm243 .OOE+OO 2.64E-17 1. 75E-16 4.91E-16 9.79E-16 9.79E-16 
cm244 .OOE+OO 7.20E·18 1.48E-16 7. 79E-16 2.41E-15 2.41E-15 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/.8% uoZ actinides page 12 
power= 1.468E-03mw, burnup=1.3405E+03mwd, flux= 1.07E+08n/cm**2-sec 

0 · nuclide concentrations, gram atoms 
· basis = single reactor assembly 
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cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 
0 flux 

charge 228281. d 456563. d 684844. d 913125. d 913125. d 
.OOE+OO 3.16E-22 1.36E·20 1.11E·19 4.67E·19 4.67E·19 
.OOE+OO 6.24E·26 5.57E-24 6.93E·23 3.92E-22 3.92E·22 
.OOE+OO 2.12E·31 3.92E·29 7.50E·28 5.76E·27 5.76E-27 
.OOE+OO 7.12E-36 2.72E-33 7.92E-32 8.23E-31 8.23E·31 
.OOE+OO .OOE+OO .OOEtOO .OOE+OO 7.78E·42 1.78E-42 
.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E·07 

0 1q array has 20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entrieso 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has· 
0 54q array has 12 entries. 
1library information ... 

cross-section data taken from position number 2 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid tirr:c densities of nth Libr~ry interval 

first library updated was ... 
pass 1 
pass 0 
*scale-system control module sasZ library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
*~************************************************~~**************************** 

0 
0 
0 
0 
0 

* . * 
* 
* 

* 
* 

* 

* 

* 

* 

prelim lwr origen-s binary working library--id = 1143 
made from n10dified card-im:J:Je origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gan@a and total energy, are from endf;b-vi 

nnutron fluY sp~ctrum factors and cross sections were produced from 
the 11 pr·c~os2 11 C<.;·.e upd,~tlng oll r,uclicics on tr,e :-:,c;dc 11 l!urntJp 11 llbr·<,ry 

r h c t C· n t 1 b r· CJ r i L· ·-·. u ·:; e an 1 ~-~ - C.' r. L' r ~ y · s; ;· :· J n s t r ,_j c t u r· c 
•• ·-.. t~ f r· ,-· 

proL.iuc·L:d to lncluJc: b1·£::m:::;~tr·<:1LLung 1rc..~11 uCJ2 n .... tf'ix 

':cc infornJ:,-.:iwn c;bc·:o this box (if present) for lJte'r upcLtes 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 

******************************************************************************** 
* * 
******************************************************************************** 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 

( 
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0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40% h2o/ 8% uo2 page 
power= .OOmw, burnup= 2681.mwd, flux= 9.~4E+07n/cm**2-sec 

basis = 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.147176E+06 1.148034E+06 1.148847E+06 1.149617E+06 1.150344E+06 1.150344E+06 

·absorptions 9.285851E+05 9.296731E+05 9.306356E+05 9.314987E+05 9.322818E+05 9.322817E+05 
k infinity 1.235402E+OO 1.234879E+OO 1.234476E+OO 1.234158E+OO 1.233901E+OO 1.233902E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 9.209394E+05 
non-actinide 
abs. fracs. 8.233726E-03 
sas2h: far-field crit based 

power= .OOmw, burnup= 
initial ******* d 

sm149 3. 72E- 03 4.14E-03 
eu151 1.90E·04 2.38E-04 
nd143 1.35[-04 1.6EE-04 
gd155 7.9GE-05 9.30E-05 
rh103 6.24E-05 7.79E-05 
xe131 4.31E-05 5.33E-05 
cs133 3.35E·05 4 .18E-05 
cd113 4.35E-05 5.06E-05 
sm14 7 2.48E-05 3.10E·05 
tc 99 2.46E-05 3.06E-05 
gd15 7 3.301:-05 3.57E-05 
nd145 1.9CF-05 2.37E-05 
mo 95 1. 32E- O'i 1.65E-05 
sm152 1.06E-05 1.34E-05 
sm151 1.70E-G5 1.7GE-05 
kr 83 8.23E-06 1.03E·05 
cs135 7.52E-06 9.39E·06 
sm150 4.19E-06 6.06E·06 
ru101 5.87E-06 7.33E-06 
pr141 ':>.SS'f-06 6.97E-06 
eu153 5. 2~,[- (1') (. •, i'c- C·6 
la139 4.5h·b :; • ; c! _- 06 
ba137 2.14E-06 2.6C,'E-06 
pd105 1.98E·06 2.49E-06 
zr 93 1.eu-os 2.321:;·06 

i 1 ~·~ ' r·: n, ' .. 
nd1.:..:. 1 . .:: 1'L -liO 1.11[-0o 
ag109 9.01C-G7 1. 1 <:E- 06 
mo 97 l.C.'.L-06 1 . 2 'iE- 0.6 
zr 91 4.87E-07 6.0GE-07 

y 89 4.66E-07 5.82E-07 
ru102 4.23E·07 5.28E·07 
xe135 8.26E-07 8.44E-07 
ce142 3.79E-07 4.74E-07 
nd148 3.66E-07 4.57E-07 
pd108 2.81E-07 3.61E-07 
nd146 3.06E-07 3.83E-07 
ba138 2.62E-07 3.26E-07 

9.214599E+05 9.219582E+05 9.224346E+05 9.228896E+05 

8.834422E-03 9.324193E·03 9.730697E-03 1.007444E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
2681.mwd, flux= 9.84E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

4.46E-03 4.71E-03 4.89E-03 4.89E-03 
2.84E-04 3.29E-04 3. 74E-04 3.74E·04 
2.02E-04 2.35E-04 2.68E-04 2.68E-04 
1.05E-04 iai6E-04 1.26E-04 1.26E-04 
9.35E-05 1. 09E-04 1.25E-04 1.25E-04 
6.45E-05 7.51E-05 8.58E-05 8.58E-05 
5.01E-05 5.84E-05 6.67E-05 6.67E-05 
5.66E-05 6.18E-05 6.63E-05 6.63E-05 
3.72E·05 4.33E-05 4.94E-05 4.94E-05 
3.67E-05 4.27E-05 4.87E-05 4.87E-05 
3.76E-05 3.91E-05 4.04E-05 4.04E-05 
2.84E-05 3.31E-05 3.78E-05 3.78E-05 
1.97E-05 2.30E-05 2.62E-05 2.62E-05 
1.62E-05 1.90E-05 2.19E-05 2.19E-05 
1.70E-05 1. 71 E-05 1.71E-05 1. 71E-05 
1.23E·05 1.43E-05 1.63E-05 1.63E-05 
1.13E·05 1.31E-05 1.50E-05 1.50E-05 
8.10E·06 1.03E-05 1.26E-05 1.26E-05 
8.79E·06 1.02E-05 1.17E-05 1.17E-05 
8.36E-06 9.74E-06 1.11E-05 1.11E-05 
7.~'/E-06 9. 2 ~- r-- C·:-) 1 . O<)E- 05 1 . (,f !: - ~i ,, 

6. E~~- C·6 7 _,.:;c L:. Gt, '1.tJ'iE-G6 9.0S·i-~-c~) 

3.23E-06 3.77t>Li6 4.31E-Ob 4. 31 i'- \,(, 
3.00E-06 3.51E-06 4.02E-06 4.02E-06 
2.72E-06 3.2-'.E-011 3.69E-06 3.t9E-06 
') ~ 

\' ,- ~-. ~ f 
. ' 

2.0SE-Gt> "-. _).;..: -06 2./SC-Gb 2.7~~-Uo 
i.47E-G6 1. 7C:E- 06 2.11E-06 2.11E·06 
1. 55<:- 06 1.81E-06 2.06E-06 2.0SE·06 
7.28E-07 8.48E-07 9.68E-07 9.68E-07 
6.97E-07 8.12E·07 9.26E·07 9.26E-07 
6.33E-07 7.39E-07 8.44E-07 8.44E·07 
8.43E·07 8.43E-07 8.42E-07 7.83E-07 
5.68E·07 6.62E-07 7.55E-07 7.55E-07 
5.48E·07 6.38E-07 7.29E-07 7.29E·07 
4.44E-07 5.30E-07 6.20E·07 6.20E·07 
4.59E-07 5.34E-07 6.10E-07 6.10E-07 
3.91E-07 4.56E·07 5.21E-07 5.21E·07 

9.228896E+05 

1.007432E·02 
fission products page 

13 

14 
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in115 2.55E-07 3.19E-07 3.84E-07 4.48E-07 5.13E-07 5.13E-07 
ce140 2.45E-07 3.06E-07 3.67E-07 4.27E·07 4.88E-07 4.88E-07 
xe132 2.21E-07 2.76E-07 3.31E-07 . 3.86E-07 4.41E-07 4.41E-07 
gd152 9.55E-08 1.51E-07 2.19E·07 2.99E·07 3.90E-07 3.90E-07 
pd107 1.60E-07 2.04E-07 2.50E-07 2.96E-07 3.45E-07 3.45E-07 
mo 98 1.53E-07 1.91E-07 2.29E-07 2.67E·07 3.05E·07 3.05E-07 
mo100 1.48E-07 1.84E-07 2.21E-07 2.57E·07 2.94E-07 2.94E-07 
xe134 1.45E-07 1.81E-07 2.17E-07 2.52E-07 2.88E·07 2.88E-07 
zr 92 1.17E-07 1.46E·07 1. 75E-07 2.04E-07 2.33E-07 2.33E-07 

i 127 9.70E·08 1.22E-07 1.46E·07 1. 71E-07 1.96E-07 1.96E-07 
%r 96 9.33E-08 1.16E-07 1.40E-07 1.63E-07 1.86E·07 1.86E-07 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 15 
0 fraction of total absorption rate 

power= .OOmw, burnup= 2681.mwd, flux= 9.84E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

ru104 9.16E·08 1.15E-07 1.38E·07 1.61E-07 1.84E-07 1.84E-07 
nd150 8.14E-08 1.02E-07 1.22E-07 1.42E-07 1.62E-07 1.62E-07 
xe136 7 .82E-08 9.76E-08 1.17E·07 1.36E-07 1.56E-07 1.56E-07 
br 81 5.89E-08 7.35E-08 8.81E-08 1.03E-07 1.17E-07 1.17E-07 
rb 85 5.73E-08 7 .16E-08 8.57E-08 9.99E-08 1.14E-07 1.14E-07 
pm147 1.00E-07 1.00E-07 1. OOE-07 1.00E-07 9.99E-08 9.99E-08 
zr 94 4.99E-08 6.23E-08 7.46E-08 8.69E-08 9.92E-08 9.92E-08 
zr 90 4.53E-08 5.67E-08 6.81E-08 7.95E-08 9.08E-08 9.08E-08 
cd111 4.05E-08 5.14E-08 6.25E-08 7.39E-03 8.55E-08 8.55E-03 
te130 3~56E-08 4.44E-08 5.33E-08 6.21E-GS 7 .10E-03 7.10E-08 
sm154 3.49E-08 4.3SE-03 5.26E-08 6.15E-08 7.04E-08 7.04E-08 
rb 87 3.32E-08 4.14E-08 4.96E-08 5.78E-08 6.59E-08 6.59E-08 
ru 99 1.59E-08 2.48E-08 3.56E-08 4.83E-08 6.30E-08 6.30E-08 
cu155 5.68E-08 5.71E-08 5.75E-03 5.79E-08 5.8~E-08 S.B:iE-08 
~c 77 2.35E-08 2.94E-Oi3 3.52E-08 4.1DE-08 4. 61;E-Oil 4.6'3C·08 
pd106 1.76E-08 2.22E-08 2.63E-08 3 .16E-08 3.6C:.E-08 3 .64E-08 
eu15 2 1.80E-08 2.26E-03 2. 70E-08 3.12E-08 3.54E-08 3.54E-08 
kr 84 1. 5 7E- 08 1.96E-08 2.35E-08 2.7C:.E-08 3.13E-08 3.13E-08 
gd156 9.59E-09 1.29E-08 1.65E-03 2.03E-08 2.44E-08 2.44E-08 
,.,e 79 1.20E-08 1.50E-08 1.80E-08 2.10E-08 2.39E-08 2.39E-08 
sb121 1.17E-08 1.46E-08 1.75E-08 2.04E-08 2.34E-08 2.34E-08 
sb123 9.46E-09 1.18E-08 1.42E-08 1.66E-08 1.90E-08 1.90E-08 
kr 86 8.70E-09 1.09E-08 1.30E-08 1.52E-08 1.73E-08 1.73E-08 
te128 7.85E-09 9.81E-09 1.18E-08 1.37E-08 1.57E-08 1.57E-08 
dy161 5.87E-09 7.61E-09 9.45E-09 1.14E-08 1.34E-08 1.34E-08 
gd154 3.25E-09 S.OSE-09 7.26E-09 9.87E-09 1 . 29E- 08 1.29E-08 
se 80 5.62E-09 7.02E-09 8.42E-09 9.81E-09 1.12E-08 1.12E-08 
te125 4.99E-09 6.25E-09 7.52E-09 8.79E-09 1.01E-08 1.01E-08 
tb159 3.61E-09 4.59E-09 5.60E-09 6.63E·09 7.70E-09 7.70E-09 
cd112 3.31E·09 4.16E-09 5.03E-09 5.90E-09 6.79E-09 6.79E-09 
li 6 3.18E-09 3.96E-09 4.74E-09 5.52E-09 6.29E-09 6.29E-09 
sr 90 6. 2?"- 0? 6.21E-09 fl. 19<'-(10 6.17r.n9 (J. 11 r. (19 6.1(r.n? 
bC~135 1.51E-09 2.36E-09 3.39<>01 4.61i::-H 6.Gc'i:-CJ 6.lL~::.-GY 
gd158 2. 3 7C- 09 3.18[-09 4.u3E-09 4.'Y2[-09 5.83[:-09 5.C3E-G9 
,:.n117 2.5~E-09 3.24E-09 3.90E-09 4.57E-09 5.2.'.E-09 5.2!.[-09 
~n119 2. 11 E- 09 2.63£-09 3. 1 I'E- 09 3.70L:-09 4.23E-09 4.23t.-09 
ru100 1.03E-09 1.59E-09 2.28E-09 3.08E-09 4.01E-09 4.01E-09 
sn115 1.93E-09 2.41E-09 2.90E-09 3.38E-09 3.87E-09 3.87E-09 
cd114 1.49E-09 1.95E-09 2.44E-09 2.94E-09 3.47E-09 3.47E-09 
rh105 3 .16E-09 3. 19E-09 3.22E-09 3.24E-09 3.27E-09 3.20E-09 
sr 88 1. 60E- 09 2.00E·09 2.39E-09 2.79E-09. 3.18E·09 3.18E-09 
nd142 6.98E-10 1.09E-09 1. 56E-09 2.12E-09 2.77E-09 2.77E·09 
ba134 6.91E-10 1.07E-09 1.53E·09 2.08E-09 2.71E-09 2.71E-09 
pd110 1.25E-09 1.59E-09 1.94E-09 2.30E-09 2.68E-09 2.68E-09 
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sm148 6~37E-10 9.86E-10 1.41E-09 1.91E-09 2.49E-09 2.49E·09 
dy164 8.81E·10 1.19E·09 1.53E·09 1.90E·09 2.30E·09 2.30E-09 
dy162 8.82E·10 1.17E·09 1.49E·09 1.83E-09 2.20E·09 2.20E-09 
se 82 1.09E-09 1.36E-09 1.63E·09 1.89E·09 2.16E-09 2.16E-09 
pd104 4.62E·10 7.19E-10 1.03E·09 1.40E·09 1.83E·09 1.83E-09 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 16 
0 fraction of total absorption rate 

power= .OOmw, burnup= 2681.mwd, flux= 9.84E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

·sn126 8.85E-10 1. 11 E- 09 1.34E-09 1.56E-09 1. 79E-09 1. 79E-09 
eu154 8.59E-10 1.06E-09 1.28E-09 1.49E·09 1.70E·09 1.70E·09 
se 78 8.29E-10 1.04E-09 1.24E-09 1.45E-09 1.65E-09 1.65E-09 
cs137 1.38E-09 1.38E-09 1.38E-09 1.38E-09 1.38E-09 1.38E-09 
sn124 6. 75E-10 8.45E-10 1.02E-09 1.19E-09 1.36E-09 1.36E·09 
as 75 4.93E-10 6.16E-10 7.39E-10 8.61E-10 9.83E-10 9.83E-10 
nb 93 2.43E-10 3.79E-10 5.46E-10 7.43E-10 9.69E-10 9.69E-10 
pr143 9.73E-10 9.72E-10 9.71E-10 9.69E-10 9. 67E -10 9.67E-10 
in113 3.72E-10 4.67E-10 5.63E-10 6.58E-10 7.55E-10 7.55E-10 
ba136 3.20E-10 4.17E-10 5.21E-10 6.31E-10 7.48E-10 7 .48E·10 
mo 96 2.17E-10 3.18E-10 4.38E-10 5.77E-10 7.34E-10 7.34E·10 
xe133 7.36E-10 7 .36E-10 7.35E-10 7.34E-10 7.33E-10 7.32E·10 
ce141 5.82E-10 5.82E-10 5.81E-10 5.80E-10 5.80E-10 5.79E-10 
sn118 2. 76E- 10 3.45E-10 4.15E-10 4.85E-10 5.55E-10 5.55E-10 
dy163 2.06E-10 2.76E-10 3.53E-10 4.37E-10 5.29E-10 5.29E-10 
kr 82 Z.OOE-10 2.67E-10 3.39E-10 4.19E-10 5.04E-10 5.04E-10 
br· 79 1.23E-10 1. 92E -10 2.76E-10 3.76E-10 4.90E-10 4.90E-10 
cd116 2.33E-10 2.92E-10 3.51E-10 4.10E-10 4.69E-10 4.69E-10 
sn122 2.32E-10 2.90E-10 3.49E-10 4.07E-10 4.66E-10 4.66E-10 
xe13 0 1.59E-10 2.21E-10 2.92E-10 3.71E-10 4.59E-10 4.59E-10 
sn120 1.73E-10 2.17E-10 2.61E-10 3.04E-10 3.48E-10 3.481:-10 
prn 14 9 3.53E-10 3.56E-10 3.56E-10 3.56E-10 3.55E-10 3.45E-10 
nd14 7 3. 4 i E- 10 3.43E-10 3.42E-10 3.42[-10 3.41E-10 3.38E-10 
cd110 7. 14E- 11 1. 14E -10 1.68E-10 2.35E-10 3.15E-10 3.15E-10 
ag107 6.94E-11 1.10E-10 1.60E-10 2.21E-10 2.9ZE-10 2.92E-10 
xe129 7. 01 E- 11 1.09E-10 1.58E-10 2.14E-10 2.80E-10 2.80E-10 
ge 73 1.35E~10 1.69E-10 Z.OZE-10 2.36E-10 2.70E-10 2.70E-10 
ce144 2.19E-10 2.19E-10 2~18E-10 2.18E-10 2.18E-10 2.18E-10 
kr 85 2.08E-10 2.08E-10 2.07E-10 2.07E-10 2.07E-10 2.07E-10 
te126 6. 16E -11 8.89E-11 1.21E-10 1.5BE-10 1. 99E -10 1.99E-10 
cs134 9.22E·11 1. 13E-10 1.35E-10 1.58E·10 1. 80E -10 1.80E-10 
ru103 1.32[-10 1.33E-10 1.33E-10 1.33E -10 1.33E-10 1.33E-10 
ge 76 4.88E-11 6.09E-11 7.29E-11 B.SOE-11 9.70E-11 9.70E-11 
gd160 3. 46E- 11 4.43E-11 5.44E-11 6.49E-11 7.58E-11 7.58E-11 
zr 95 6.05E-11 6.05E-11 · 6.04E-11 6.03E-11 6.02E-11 6.01E-11 
nb 95 5.59E-11 5.58E-11 5.57E-11 5.56E-11 5.56E-11 5.56E-11 

y 91 5.21E-11 5.20E-11 5.19E-11 5.18E-11 5.16E-11 5.16E·11 
ho165 1. 45E -11 1.96E-11 2.53E-11 3.16E-11 3.84E-11 3.84E-11 
pm151 3. 8"-E- 11 4.05E-11 4.05E-11 4.0 1,E-11 4.06E-11 3.66E-11 
ba140 1. 72t:- 11 1.73E-11 1.73E-11 1. 72E-11 1.72E-11 1. 70E -11 
eu156 1.34E-11 1.35E-11 1. 37E -11 1.39E-11 1.41E-11 1.41E-11 
dy160 3.50E-12 5.43E-12 7.81E-12 1.06E-11 1.39E-11 1.39E-11 
te124 6.30E-12 8.05E-12 9.88E-12 1.18E-11 1.38E-11 1.38E-11 
sm153 1.39E-11 1.43E-11 1.44E-11 1.45E-11 1.46E-11 1.36E-11 
sr 87 5.70E-12 7. 15E -12 8.60E-12 1.01E-11 1.15E-11 1.15E-11 
sr 89 1.11E-11 1.11E-11 1.11E-11 1. 11 E -11 1.10E-11 1.10E-11 
ru106 1.01E-11 1.03E-11 1.04E-11 1.06E-11 1.07E-11 1.07E-11 
xe128 2.74E-12 4.18E-12 5.93E-12 7.99E~12 1.04E-11 1.04E-11 
sr 86 2.80E-12 3.88E-12 5.09E-12 6.46E-12 7.97E-12 7.97E-12 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 17 
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0 fraction of total absorption rate 
power= .OOmw, burnup= 2681.mwd, flux= 9.84E+07n/cm**2-sec 

0 initial ******* d ******* d ******* d ******* d ******* d 

1 
0 

0 

nb 94 
y 90 

ce143 
sb125 
la.140 
ge 74 

·mo 99 
sn116 
ge 72 
se 76 
te127m 

i 131 
er166 
te122 
pm148m 
kr 87 
te129m 
kr 80 
ag 111 
eu157 
cd115m 

3. 17E-12 
5.91E·12 
6.13E-12 
5.63E-12 
5.61E-12 
2. 72E-12 
4. 70E-12 
9.92E·13 
1.84E-12 
1.35E-12 
2.80E·12 
2.48E-12 
5.87E-13 
4.22E-13 
1.33E-12 
2.43E-12 
6.62E-13 
9. 27E-14 
1.31E-13 
1.09E-13 
8.85E-14 

3.96E·12 
5.90E-12 
6.37E-12 
5.65E-12 
5.61E-12 
3.40E-12 
4.81E-12 
1.54E·12 
2.31E·12 
1.78E·12 
2.81E-12 
2.49E-12 
8.33E-13 
6.53E-13 
1.31E-12 
8.31E-12 
6.63E-13 
1.24E·13 
1.35E-13 
1.21E-13 
8.88E-14 

4.75E-12 
5.89E·12 
6.36E-12 
5.68E-12 
5.60E-12 
4.07E·12 
4.80E-12 
2.22E-12 
2.78E·12 
2.24E·12 
2.83E-12 
2.48E-12 
1.12E-12 
9.34E-13 
1.32E-12 
8.29E·12 
6.64E-13 
1.60E·13 
1.39E-13 
1. 23E-13 
8.92E-14 

S.SSE-12 
5.87E-12 
6.35E-12 
5.71E·12 
5.59E-12 
4.75E·12 
4.80E·12 
3.02E-12 
3.25E-12 
2.74E-12 
2.84E-12 
2.48E-12 
1.44E-12 
1.27E-12 
1.33E-12 
8.27E-12 
6.65E-13 
2.02E·13 
1.42E-13 
1.26E-13 
8.96E-14 

6.37E-12 
5.86E-12 
6.34E-12 
5.74E-12 
5.58E-12 
5.43E-12 
4.79E-12 
3.94E-12 
3.72E-12 
3.27E-12 
2.86E·12 
2.48E-12 
1 . 79E- 12 
1.65E-12 
1.33E-12 
8.25E-12 
6.66E-13 
2.49E-13 
1.45E-13 
1.28E-13 
8.99E-14 

6.37E-12 
5.86E-12 
5.81E-12 
5.74E·12 
S.58E·12 
5.43E-12 
4.57E-12 
3.94E-12 
3.72E-12 
3.27E-12 
2.86E-12 
2.46E-12 
1.79E-12 
1.65E-12 
1.33E-12 
6.98E-13 
6.65E-13 
2.49E·13 
1.43E-13 
1.05E-13 
8.97E-14 

pm14B 4.98E-14 4.9SE-14 4.96E-14 4.96E-14 4.96E-14 4.~5E-14 
cs136 2.91E-14 3.12E-14 3.33E-14 3.54E-14 3.74E-14 3.70E-14 
er167 8.01E-15 1.29E-14 1.92E-14 2.71E-14 3.68E-14 3.68E-14 
te123 8.24E-15 1.16E-14 1.56E-14 2.04E-14 2.61E-14 2.61E-14 
be 9 6.15E-15 7.63E-15 9.21E·15 1.07E-14 1.23E-14 1.23E-14 
sn125 1.08E-14 1.09E-14 1.10E-14 1.10E-14 1.10E-14 1.09E-14 
tb160 3.67E-15 4.57E·15 5.53E-15 6.50E-15 7.50E-15 7.43E-15 
ru105 8.20E-15 1.14E·14 1.15E-14 1.16E-14 1.17E-14 5.~2E-15 
li 7 2.46E-15 3.08E-15 3.69E-15 4.30E-15 4.91E-15 4.91E·15 
pr142 2.12E-15 2.87E-15 3.43E-15 4.00E-15 4.57E-15 3.B7E-15 
sn123 3.76E-15 3.76E-15 3.77E-15 3.77E-15 3.77E-1S 3.77E-15 
cd108 5.29~·16 9.66E-16 1.60~·15 2.48E-15 3.65E·15 3.65E-15 
sb126 2.29E-15 2.60E-15 2.90E-15 3.20E-15 3.50E-15 3.49E-15 
te132 3.43E-15 3.50E·15 3.50E-15 3.50E-15 3.49E-15 3.36E-15 

i135 2.91E·15 3.70E-15 ~.?OE-15 3.69E-15 3.69E-15 2.28E·15 
rb 88 2.94E·15 4.67E·15 4.66E-15 4.65E·15 4.64E·15 1.67E-15 
sb124 9.40E-16 9.80E·16 1.02E·15 1.06E·15 1.10E-15 1.10E·15 
sn114 2.43E-16 3.79E-16 5.45E·16 7.42E·16 9.69E·16 9.69E·16 

i130 5.94E-16 7.74E-16 8.74E-16 9.74E-16 1.07E-15 8.36E-16 
in117m 6.68E-16 7.99E-16 8.05E-16 8.10E-16 8.16E-16 ,_70E·16 
rb 86 2.24E·16 2.57E-16 2.90E·16 3.23E-16 3.56E-16 3.53E-16 
in117 2.00E·16 2.36E-16 2.38~·16 2.39E-16 2.41E-16 1.46E-16 
d)'1t5 E:.Oc~E-17 1.73[·16 1.92E·16 2.10E-16 2.29E-16 6.05E-17 
t~13~ 2.21E-16 2.13E-15 2.12E-15 ~.12~·15 2.11E-15 2.28E·17 
cs134m l.OOE-17 2.12E-17 2.54E-17 2.95E-17 3.37E-17 1.14E·17 
ge 75 1.03E-17 3.16E-17 3.15E-17 3.15E-17 3.15E·17 3.29E·18 
cd118 6.86E·18 4.51E-17 4.52E-17 4.54E-17 4.56E-17 1.06E-18 
cd109 5.55E·19 6.65E-19 7.85E-19 9.04E·19 1.01E-18 1.01E-18 
sas2h: far·fidd crit based on bi'.w 15x15, 3.00wt1:, 20Jwd/n<tu 40/o h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 2681.mwd, flux= 9.84E+07n/cm**2-scc 

initial ******* d ******* d ******* d ******* d ******* d 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fission products 

light elements 

( 

page 18 
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0 

0 
1 

0 

power= 1.468E-03mw, burnup=2.6809E+03mwd{ flux= 9.84E+07n/cm**2-sec 
nuc ide concentrations, gram atoms 
basis = single reactor assembly 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 

·he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
al 27 
a l 28 
a l 29 
a l 30 
s i 28 
s i 29 
s i 30 
s i 31 
s i 32 

totals 
flux 

charge ******* d ******* d ******* d ******* d ******* d 
8.18E-05 1.02E-04 1.21E-04 1.41E-04 1.61E-04 1.61E-04 
2.43E-07 3.02E-07 3.61E~07 4.20E-07 4.79E-07 4.79E-07 
1.36E-11 1.34E-11 1.36E-11 1.38E-11 1.40E-11 1.40E-11 

.OOE+OO 1.97E-35 2.00E-35 2.03E-35 2.06E·35 .OOE+OO 
1.76E-09 2.17E-09 2.57E-09 2.96E-09 3.35E-09 3.35E-09 
1.35E-05 1.68E·05 2.01E·05 2.34E·05 2.66E·05 2.66E·05 

• OOE+OO . OOE+OO • OOE+OO . OOE+OO • OOE+OO • OOE+OO 
1.62E-06 2.02E-06 2.41E·06 2.81E·06 3.20E-06 3.20E·06 
5.30E-11 8.12E-11 1.15E·10 1.53E·10 1.97E·10 1.97E·10 
1.07E-08 1.33E-08 1.59E·08 1.84E-08 2.10E-08 2.10E-08 
2.70E-30 · 2.62E-15 2.62E-15 2.62E-15 2.62E-15 2.62E-30 
1.59E-11 1.55E-11 1.55E-11 1.55E·11 1.55E-11 1.55E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
1.21E-08 1.10E-08 1.10E-08 1.10E-08 1.10E-08 8.85E-09 
2.21E-30 1.81E-15 1.81E-15 1.80E-15 1.80E-15 1.80E-30 
7.47E-41 1.06E-25 1.46E-25 1.90E-25 2.41E-25 2.40E-40 
1.39E·02 1.68E-02 1.96E-02 2.25E-02 2.53E-02 2.53E-02 
6.83E-09 1.01E-08 1.38E-08 1.80E-08 2.28E-08 2.28E-08 
2.43E-07 3.02E-07 3.61E-07 4.20E-07 4.78E-07 4.78E-07 
3.66E-17 7.84E-13 7.83E-13 7.83E-13 7.83E-13 1.61E-21 
5.49E-25 5.77E-25 5.77E-25 5.76E-25 5.76E-25 4.95E-25 
4.99E+04 4.99E+04 4.99E+04 4.99F+04 4.99E+04 4.99E+04 
1.01E-25 8.15E-11 8.15E-11 8.14E-11 8.14E-11 8.23E-26 
2.54E-30 6.91C-24 9.82E-24 1.32E-23 1.70E-23 5.17E-36 

_OOE+OO 1.45E-34 2.49E-34 3.92E-34 5.80E-34 .OOE+OO 
4.0SE-02 4.RBE-02 5.71E-02 6.54E-02 7.37E-02 7.37E-02 
4.71E-Otl 7.31E-03 1.04E-07 1.40E-07 1.80E-07 1.80E-07 
5.86~·14 1.14E-13 1.97E-13 3.10E-13 4.59E-13 4_59E-13 
8.32E-27 2.97E-26 5.11E-26 8.05E-26 1.19E-25 3.58E-26 
7.29[·33 1.S1E-32 2.69E-32 4.36E-32 6.58E-32 6.58E-32 
5.75[+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

9.84E+07 9.84E+07 9.83E+07 9.83E+07 9.83E-08 

sas2h: far-field crit hased on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.462[-Qjr.,IJ, burnup=2.6809E+03mwd, flux= 9.8C.E+07n/cm**2-~c-c 

nuclide concentrations, grant atoms 

he 4 
pb206 
pb207 
pb{~ () s 
pb~~·~ 
pb. i ,, 

pb21"t 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi 211 
bi212 
bi213 
bi214 
po210 

. basis = single reactor assembly 
charge ***'*** d **~**** d ******* d ******* d ******* d 

4.49E-01 6.12E-01 7.93E-01 9.93E-01 1.21E+OO 1.21E+OO 
2.03E-04 3.76E·04 6.16E-04 9.29E-0~ 1.32E-03 1.32E-03 
~.f':f"-i': 7.27l·GS 1.05E-0.'.. 1.42E-0', 1.1'-SE·O!, 1.85£:-0-'t 
?.?::·>:·('•· -' .. ?.:.F-0:· 6.07E-06 8.23E·Q(, 1.07E-05 1.07E-C>5 
h.1~c-:~ 1.24E-11 1.7~E-11 2.34E-11 2.99E-11 2.99E-11 
7. ~ ~ ,-- .-. '·' I. 

1, 1 :. _ r, ~; 

.). /J i..- L:. t., . G ~> ;:_- 1 L 
3.70~·12 4.67E-12 
1. 62 [ -11 2.42E-11 

_Ol•E+OO .OOE+OO 
1 . 2 ~~ E- 0 5 2.47E-05 

.OOE+OO .OOE+OO 
4.50E-09 6.52E-09 
2.21E-13 2.74E-13 
3.57E-13 4.43E-13 
1. 83E -12 2.89E-12 
1.22E-11 1. 80E- 11 
1.24E·07 1.80E-07 

1. :, ?[ .r,'; 
'L~:SE-12 
5.58E-12 
3.25E-11 

.OOE+OO 
4.20E-05 

.OOE+OO 
8.74E-09 
3.28E-13 
5.29E-13 
4.08E-12 
2.41E-11 
2.41E·07 

1.? i ._--- 05 
6.43l-L 
6.48E-12 
4. 13E -11 

.OOE+OO 
6.58E-05 

.OOE+OO 
1.11E-08 
3.81E-13 
6.14E-13 
5.45E-12 
3.06E-11 
3.07E·07 

?.21:-r·; 2.?E-P'; 
i . 3 .~ t - 1 2 7 . 3 2" - i:' 
7.37E-12 7.37C-12 
5.05E-11 5.06E-11 

.OOE+OO .OOE+GO 
9.68E-05 9.68E-05 

.OOE+OO .OOE+OO 
1.36E-08 1.36E-08 
4.34E-13 4.34E-13 
6.99E-13 6.99E-13 
6.99E-12 6.83E-12 
3.75E·11 3.76E-11 
3.75E-07 3.75E-07 

<Jctinic.Jcs 

( 
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po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 

·rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pu231 
pa232 

.OOE+OO 
2.44E-18 
1.88E-23 
2.75E-21 
1.67E-18 
3.05E-18 
1.42E-17 
1.93E-12 
2.08E-29 
6.79E-15 
5.46E-15 
3.43E-09 
2.26E-26 
1.69E-09 
3.11E-11 
8. 83E -10 
5.25E·04 
5.30E-12 
5.96E-10 
1.18E-06 
6.46E-16 
1.10E-24 
2.74E-09 
5.93E-09 
1.72E-04 
6.34E-02 
3.09E-09 
1.29E-02 
6.23E-16 
5.37E-07 
1. 77E-03 
1.05E-11 

.OOE+OO 
3.03E-18 
2.33E--23 
4.35E-21 
2. 47E-18 
3.80E-18 
1. 77E-17 
2.80E-12 
2.50E-29 
8.46E-15 
6.78E-15 
4.98E·09 
2.72E-26 
2.11E-09 
3.86E·11 
1.35E-09 
7.61E-04 
6.62E-12 
9.14E-10 
1.47E·06 
8.03E-16 
1.33E-24 
3.41E-09 
7.36£-09 
2.63E-04 
7.91E-02 
3.12E-G9 
1.62E-02 
5.39E-14 
5.37E-07 
2.21E-03 
1. 37E -11 

.OOE+OO 
3.62E-18 
2.78E-23 
6.14E-21 
3.32E-18 
4.55E-18 
2.11E·17 
3.76E-12 
2.99E-29 
1.01E-14 
8.10E-15 
6.67E-09 
3.25E-26 
2.52E-09 
4.60E-11 
1.91 E-09 
1.02E·03 
7.95E-12 
1.29E-09 
1.75E-06 
9. 71E-16 
1.58E·24 
4.07E-09 
8.79E-09 
3.71E-04 
9.1.8E-02 
3.14E-09 
1.94E-02 
6.47E-14 
5.37E-07 
2.c"-E·03 
1.64E-11 

.OOE+OO 
4.21E·18 
3.23E-23 
8.20E-21 
4.22E-18. 
5.28E-18 
2.45E·17 
4.77E-12 
3.47E-29 
1. 18E ·14 
9.40E·15 
8.48E-09 
3.77E-26 
2.93E-09 
·s.35E-11 
2.55E-09 
1.30E-03 
9.29E-12 
1. 72E·09 
2.04E-06 
1.13E-15 
1.84E-24 
4. 73E-09 
1.02E·08 
4.96E-04 
1. 1 OE- 01 
3.16E-09 
2.27E-02 
7.55E-14 
5.37E-07 
3.07E-03 
1.91E-11 

.OOE+OO 
4.80E-18 
3.67E-23 
1.05E-20 
5.16E·18 
6.02E·18 
2.79E-17 
5.84E-12 
3.95E-29 
1.34E-14 
1.07E-14 
1. 04E- 08 
4.29E·26 
3.34E-09 
6.08E-11 
3.27E-09 
1.59E-03 
1.06E-11 
2.21E-09 
2.32E-06 
1.30E-15 
2.09E-24 
5.39E·09 
1.16E-08 
6.36E-04 
1.26E-01 
3.18E-09 
2.60E-02 
8.63E-14 
5.37E-07 
3.49E-G3 
2. 17E -11 

.OOE+OO 
4.80E-18 
3.67E-23 
1. 03E- 20 
5. 18E -18 
6.02E-18 
2.79E·17 
5.84E·12 
3.93E-29 
1.34E-14 
1. 07E·14 
1.04E-08 
4.26E-26 
3.34E-09 
6.08E-11 
3.27E-09 
1.59E·03 
1.06E-11 
2.21E-09 
2.32E-06 
1.30E-15 
2.08E-24 
5.39E·09 
1.16E-08 
6.36E-04 
1.26E-01 
3. 1 5 E- 09 
2.600:-02 
1. 78E- 17 
5.37E-07 
3.49E-03 
1. 96E- 11 

s:,s2h: far-field crit based on 1:::1, 151:15, 3.00wt%, 20J<~d/rntu 40i h2o/ 8% uo2 
po<~er= 1.468E·03mw, burnup=2.t.ll09E+03rnwd, flux= 9.84E+07n/crn~*2-sec 

nu2lidc conccntr~~ricn~, grar11 ~to1r1s 
bnsis = single rc2ctor assembly 

ch3rge ******* d ****~** d ******* d ****w** d ***w*•* d 
p:i233 
pJ234m 
p;-;234 
pii235 

u230 
u231 
u::~-2 
u233 
u234 

' 
u.:.3 :J 

Li ~' 3 7 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 

1.45E-06 1.45E-06 1.-',SE-06 1.45E-06 1.45E·06 1.45E-06 
1.811::·11 1.81E-11 1.8iE-11 1.1i1E-11 1.81E-11 1.81E-11 
B.OBE-12 8.09E-12 B.O~E-12 8.09E-12 8.09E-12 B.GBE-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.07E-21 1.29E-21 1.5~~-21 1.78E-21 2.03E-21 2.01E-21 
9.62E-18 1.1BE-17 1.41E-17 1.64E-17 1.87E-17 1.21E-17 
2.18E-07 2.L~!~-G7 ~-~~:--07 3.72£-0/ 4.2~[-07 ~-=~c-07 
3.38E-02 4.21E-02 5.~~l-02 5.EDE-02 6.6~E-02 6.68E-02 
9.1~E+OO 9.17E+OO 9.i~E+00 9.2?E+OO 9.?4F+OO 0 .2~[+00 
~7 - ·.: : ;· -t " " ' • -:: ., - + (' ; , 7 - " 7. -~. --_, - , --- ; 

i./~t:+U~ 
1. 17E-06 
3.64E+04 
2.06E-09 
1.40E-45 

.OOE+OO 
3.29E·12 
7 .29E-13 
1.85E·07 
4.21E+01 
5.48E-07 
1.64E-05 

1. /l'L +0:::. 
1.1',[-0(~ 

3. 64[+0!+ 
1.14E-07 

.OOE+OO 

.OOE+OO 
3.19E-12 
7.58E-13 
2.29E-07 
4.20E+01 
5.59E-07 
1.64E-05 

' . ' : .. :.._,;__..,- ...... ..:: 
1. L£ -06 
:; . 6;::.[: +04 
1. 14E-07 

.OOE+OO 

.OOE+OO 
3.18E-12 
7.57E-13 
2.73E-07 
4.20E+01 
5.58E-07 
1.64E-05 

I. ~'t,~_+OC: 

1.1~E-06 
3. C.;E+04 
1.13E-07 

.OOE+OO 

.OOE+OO 
3.18E-12 
7.56E-13 
3.16E-07 
4.20E+01 
5.57E-07 
1.64E·05 

j. -f.LL- u.:_ 

1. 15 l:- 06 
3. 6:'.1:+01. 
1.13E-07 

.OOE+OO 

.OOE+OO 
3.18E-12 
7.56E-13 
3.60E-07 
4.20E+01 
5.57E-07 
1.64E-05 

1 • I~ ~ -r l.} ~ 
1.13E-06 
3.6LJ:+o.:.. 
3. 5 f; E:- 11 
7.83E-43 

.OOE+OO 
3.18E-12 
6.57E-13 
3.60E-07 
4.20E+01 
5.23E-07 
1.56E-O) 

;_,ct inid2s 

( 
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0 

np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 

· pu243 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am24~m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm241 
cm242 
cm243 
cm244 

.OOE+OO 
2.70E-16 

.OOE+OO 
4.25E-10 
4.55E-14 
8.55E-03 
4.31E+OO 
1.47E-02 
2.26E-06 
3.25E-08 
1.88E-17 
4.22E-34 

.OOE+OO 

.OOE+OO 
3.86E-21 
1.96E-18 
4.22E-05 
6.09E-09 
5.25E-13 
5.41E-11 

.OOE+OO 
1.31E-19 

.OOE+OO 

.OOE+OO 
1.26E-23 
1,1sr-1n 
9.7'1E-16 
2. 41 E -15 

.OOE+OO .OOE+OO 
1.21E-15 1.21E-15 

.OOE+OO .OOE+OO 
4.11E-10 4.11E-10 
4.70E-14 S.OOE-14 
8.45E-03 8.44E-03 
5.30E+OO 6.26E+OO 
2.23E-02 3.10E-02 
3.33E-06 4.63E-06 
6.76E-08 1.21E-07 
5.24E-17 9.40E-17 
3.15E-33 1.59E-32 

.OOE+OO .OOE+OO 

.OOE+OO .OOE+OO 
6.95E-21 1.03E-20 
3.18E-18 4.70E-18 
6.87E-05 1. 01 E- 04 
1.03E-08 1.55E-08 
9.25E-13 1.37E-12 
1.25E-10 2.45E-10 

.OOE+OO .OOE+OO 
3.48E-19 6.79E-19 

.OOE+OO .OOE+OO 

.OOE+OO .OOE+OO 
1.99E-23 2.95E-23 
1 . PE-10 2.77E-10 
l.ScE-15 2.31E-15 
5.46E-15 1.07E-14 

.OOE+OO · .OOE+OO .OOE+OO 
1.21E-15 1.21E-15 5.68E-17 

.OOE+OO .OOE+OO .OOE+OO 
4.11E-10 4.11E-10 4.11E-10 
5.30E-14 5.59E-14 5.57E-14 
8.43E-03 8.43E-03 8.43E-03 
7.21E+OO 8.13E+OO 8.13E+OO 
4.08E-02 5.16E-02 5.16E-02 
6.10E-06 7.71E-06 7.71E-06 
1.97E-07 2.99E-07 2.99E·07 
1.53E-16 2.31E-16 1.22E-16 
6.13E-32 1.96E-31 1. 96E · 31 

.OOE+OO .OOE+OO .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO 
1.41E-20 1.85E-20 1.42E- 20 
6. 4 7E -18 8.46E-18 7.95E-18 
1.40E-04 1.83E-04 1.83E-04 
2.18E-08 2.89E-08 2.89E-08 
1.89E-12 2.48E-12 2.10E-12 
4.27E-10 6.88E-10 6.88E-10 

.OOE+OO .OOE+OO .OOE+OO 
1.19E-18 1.91E-18 1 .40E-18 

.OOE+OO .OOE+OO 4.48E-44 

.OOE+OO .OOE+OO .OOE+OO 
4.06E-23 5.33E-23 5.31E-23 
3. 8?~- 1 tJ 5.01E-10 5. 01 E- 10 
3.19E-15 L.. 18E -15 4.13E-15 
1.86E-14 3.00E-14 3.00E-14 

sas2h:· far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40~ h2o/ 8% uo2 
power= 1.461l£:-03m.J, burnup=2.6809E+03nwd, flux= 9.84E+07n/cm**2-sec 

nuclide conccntrutlon:-:, grnrn .:-.toms 
basis = single reactor assembly 

chbrge ******* d ******* d ******* d ******* d ******* d 
cm245 
crn246 
cm247 
cm248 
cm249 
cm250 
cm251 

totc;ls 

4.67E-19 1.33E-18 3.12E-18 6.36E-18 1.17E-17 1.17E-17 
3.92E-22 1.43E-21 4.03E-21 9.52E-21 1.99E-20 1.99c·20 
5.7~E-27 2.f~E-26 9.00E-26 2.51E-25 6.04E-25 6.04E-25 
8.23E-31 4.81E-30 1.99E-29 6.53E-29 1.81E-28 1.81E-28 
1.72E-42 5.45E-41 2.33E-40 7.55E-40 2.09E-39 1.09E-40 

.GOE+GO .OOE+OO 1.40E-45 5.61E-45 1.82E-44 1.82E-44 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+GO .GOE+GO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 9.84E+07 9.84l+07 9.83E+07 9.83E+07 9.83E-G8 
0 1q arr~y ~~s 
0 3q arr~y h~s 
0 3q array has 
0 3q array h~s 
0 {, c :· ":·:·.·: 
0 54~ ~r·r·~y t,,,~ 
1library information ... 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 r .·r·i 

12 (::1i f' i e::;. 

cross-section data taken from position number 3 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth Library interval 

first library updated was .•• 

actinides 

( 
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pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

***********************************~******~************************************* 

* 
0 **~*****************************~*******************************************~*** 

0 .other identification and sizes of library. 
0 data set name: ft33f001 
0 8/29/1996 date library was produced 
0 1697 total number of nuclides in library 

689 ncJr11ber· of light-clement nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

0 7993 number of nonzero off-diagonal m~trix elements 
0 ********************~*******~************************************X************** 

( 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 23 
power= .OOmw, burnup= 4021.mwd, flux= 9.45E+07n/cm**2-sec 

0 basis = 
0 (note, k·infinities, clad and moderator ~Gsorptions sre correct, only, if correctly weishte~ cross sections are applied.) 
0 initial •~***** d ******* d *~***** d ******* d **~*~** d 

productions 1.195375E+06 1.196047E+06 1.196678E+06 1.197269E+06 1.197821E+06 1.197320E+06 
~~sorptions 9.651504E+05 9.652723l+OS 9.6653J3E+05 9.671569E+OS 9.677351E+05 9.6~7341l+OS 
k infinity 1.238537E+OO 1.233308E+OO 1.23J108E+OO 1 .237927E+OO 1.237757E+OO 1.237758~+00 

0 initial **~x*** d ******* d ******* d ******* d **~~*** d 

1 
0 

0 

_actinide 
r-rlticr~ 9.55~294~+05 

ncn-uctinlck· 
~IJS. fri,CS. 9.802699E-03 
sas2h: far-field crit based 

power= .OOmw, burnup= 

sm149 
eu151 
nd143 
rh103 
gd155 

initial ******* d 

4.91E-03 
3.75E-04 
2.69E-04 
1.25E-04 
1.27E-04 

S.OSE-03 
4 .19E·04 
3.02E-04 
1.40E-04 
1.35E-04 

9.57?:'?1::+('5 

1.G0~33~E-02 1.035804E-02 1 .0590J2E-02 1.080143E-02 
on b~w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
4021.mwd, flux= 9.45E+07n/cm**2·sec 

******* d ******* d ******* d ******* d 

5 .15E-03 
4.62E-04 
3.36E-04 
1.56E-04 
1. 43E- 04 

5.22E-03 
5.03E·04 
3.68E:04 
1.71E-04 
1.49E-04 

5.28E-03 
5.44E-04 
4.01E-04 
1. 87E- 04 
1.55E-04 

5.28E-03 
5.44E-04 
4.01E-04 
1.87E-04 
1.55E-04 

1. '-<>J060E- 02 
fis,;ion products page 24 
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1 
0 

G 

xe131 8.55E-05 9.61E-05 1.07E-04 1.17E-04 1.28E-04 1.28E-04 
cs133 6.64E-05 7.47E-05 8.29E-05 9.11E-05 9.93E-05 9.93E-05 
cd113 6.66E-05 7.05E-05 7.38E-05 7.66E-05 7.91E-05 7.91E-05 
sm147 4.92E-05 5.53E-05 6.14E-05 6.75E-05 7.36E-05 7.36E-05 
tc 99 4.85E-05 5.44E-05 6.04E-05 6.63E-05 7.22E-05 7.22E-05 
nd145 3.77E-05 4.24E-05 4.71E-05 5.17E-05 5.64E-05 5.64E-05 
gd157 4.06E-05 4.16E-05 4.25E-05 4.33E-05 4.41E-05 4.41E-05 
mo 95 2.62E-05 2.94E-05 3.26E-05 3.59E-05 3.91E-05 3.91E-05 
sm152 2.19E-05 2.48E-05 2.78E-05 3.08E-05 3.39E-05 3.39E-05 
kr 83 1.64E-05 1.84E-05 2.04E-05 2.24E-05 2.44E-05 2.44E-05 

·cs135 1.50E-05 1.68E-05 1.87E-05 2.05E-05 2.24E-05 2.24E-05 
sm150 1.26E-05 1.49E-05 1.73E-05 1.98E-05 2.22E-05 2.22E-05 
ru101 1.16E-05 1.31E-05 1.45E-05 1.60E-05 1.74E-05 1.74E-05 
sm151 1.72E-05 1.72E-05 1.73E-05 1.73E-05 1.73E-05 1.72E-05 
pr141 1.11E-05 1.25E-05 1.39E-05 1.53E~05 1.67E-05 1.67E-05 
eu153 1.05E-05 1.19E-05 1.32E-05 1.46E-05 1.59E-05 1.59E-05 
la139 9.12E-06 1.02E-05 1.14E-05 1.25E·05 1.36E-05 1.36E-05 
ba137 4.33E-06 4.88E-06 5.42E-06 5.96E-06 6.50E-06 6.50E-06 
pd105 4.02E-06 4.53E-06 5.06E-06 5.58E-06 6.11E-06 6.11E-06 
zr 93 3.68E-06 4.14E-06 4.59E-06 5.04E-06 5.49E-06 5.49E-06 

i129 2.86E-06 3.22E-06 3.58E-06 3.94E-06 4.30E-06 4.30E-06 
nd144 2.75E-06 3.09E-06 3.43E-06 3.77E-06 4.11E-06 4.11E-06 
ag109 2.10E-06 2.44E-06 2.80E-06 3.18E-06 3.57E-06 3.57E-06 
mo 97 2.07E-06 2.33E-06 2.58E-06 2.84E·06 3.09E-06 3.09E-06 
zr 91 9. ?OE-07 1.09E-06 1.21E-06 1.33E-06 1.45E-06 1.45E-06 

y 89 9.30E-07 1.04E-06 1.16E-06 1.27E-06 1.39E-06 1.39E-06 
ru102 8.47E-07 9.52E-07 1.06E-06 1.16E-06 1.27E-06 1.27E-06 
ce142 7.59E-07 8.53E-07 9.47E-07 1.04E-06 1.13E-06 1.13E-06 
nd148 7.30E-07 8.21E-07 9.11E-07 1.00E-06 1.09E-06 1.09E-06 
pd108 6.17E-07 7.10E-07 8.06E-07 9.04E-07 1.01E-06 1.01E-06 
nd146 6.12E-07 6.8~E-07 7.64E-07 8.40E-07 9.16E-07 9.16E-07 
gd152 3.92E-07 4.95E-G7 6.10E-07 7.35E-07 8.71E-07 8.71E-07 
ba138 5.23E-07 5.83E-07 6.53E-07 7.18E-07 7.82E-07 7.82E-O? 
in11~ 5.13[·07 5.77E-07 6.42E-07 7.07E-07 7.72E-07 7.72E-07 
cc140 ,.90E-07 5.51E-07 6.11E-07 6.72E-07 7.33E-07 7.33E-07 
xe132 4.41E-07 4.96E-07 S.SlE-07 6.06E-07 6.61E-07 6.61E-07 
pd107 3.45E-07 3.95E-07 4.46E-07 4.98E-07 5.52E-07 5.52E-07 
mo 98 3.03E-07 3.41E-07 3.78E-07 4.16E-07 4.54E-07 4.54E·07 
mo100 2.94E-07 3.30E-07 3.67E-07 4.03E-07 4.39E-07 4.39E-07 
xe134 2.89E-07 3.25E-07 l.61E-07 3.97E-07 4.33E-07 4.33E-07 
zr 92 2.34E-07 2.63E-07 2.92E-07 3.20E-07 3.49E-07 3.49E-07 

i127 1.96E-07 2.21E-07 2.46E-07 2.71E-07 2.96E-07 2.96E-07 
ru104 1.84E-07 2.07E-07 2.31E-07 2.54E-07 2.78E-07 2.7BE-07 
zr 96 1.~4E-07 2.07E-07 2.30E-07 2.52E-07 2.75F-G? 2.75E-07 
sas2h: fur-field crit ba,·2d on b&1' 15x15, 3.00,Jt~. 20giid/r:Jtu 40;; hZo; s;; uo2 

· fraction of total absorption rate 
power= .OOmw, bur·nup= 4021.mwd, flux= 9.~5E+07n/cm**2-scc 

nd150 
xe136 
br 81 
rb 85 
zr 94 
ru 99 
zr 90 
cd111 
te130 
sm154 
rb 87 

i r1 i ".: i .:· L '* ' ,.. * -;· "* ~ J 7
: * * * * "'* d * * * * * ., .. * d * * * * * J· * ci * * * * * * * d 

1.62E-Cr/' 
1.56[-07 
1.17E-07 
1.14E-07 
9.89E-08 
6.28E-08 
9.10E-08 
8.58E-08 
7.13E-08 
7.06E-08 
6.59E-08 

1.c:s~~-o? 

1.7oE-07 
1.32E-07 
1.28E-07 
1.11E-07 
7.94E-08 
1.02E-07 
9.78E-08 
8.02E-08 
7.96E-08 
7.40E-08 

2.03E-07 
1.95E-07 
1.46E-07 
1.42E-07 
1.23E-07 
9.78E-08 
1.14E-07 
1.10E-07 
8.91E-08 
8.86E-08 
8.21E-08 

2.23E-07 
2.15E-07 
1.61E-07 
1.56E-07 
1.36E-07 
1.18E-07 
1.25E-07 
1.22E-07 
9.79E-08 
9.76E-08 
9.02E-08 

2.1.3~-C·7 
2.3/,E-07 
1. 75E-07 
1.70£-07 
1.48E-07 
1.40E-07 
1.36£-07 
1.35E-07 
1.07E-07 
1.07E-07 
9.82E-08 

2.1.3f:-0/ 
2.3/,E-07 
1.75E-07 
1.70E-07 
1.48E-07 
1.40E-07 
1.36£-07 . 
1.35E-07 
1.07E-07 
1.07E-07 
9.82E-08 

fission products 

( 
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-pm147 9.96E·08 9.95E·08 9.94E·08 9.93E·08 9.92E-08 8.23E·08 
se 77 4.70E·08 5.29E·08 5.87E-08 6.45E·08 7.03E-08 7.03E-08 
pd106 3.62E·08 4.11E·08 4.60E·08 5.10E·08 5.61E-08 5.61E·08 
eu155 5.83E·08 5.86E·08 5.90E·08 5.94E-08 5.98E·08 5.35E-08 
eu152 3.56E·08 3.97E·08 4.38E-08 4.77E·08 5.15E·08 4.96E·08 
kr 84 3.11E·08 3.50E·08 3.88E-08 4.26E-08 4.65E·08 4.65E·08 
gd156 2.42E·08 2.85E·08 3.29E-08 3.75E-08 4.22E·08 4.22E-08 
se 79 2.40E-08 2.70E·08 3.00E·08 3.29E-08 3.59E·08 3.59E·08 
sb121 2.33E·08 2.63E·08 2.92E-08 3.22E-08 3.52E·08 3.52E·08 
gd154 1.29E-08 1.64E·08 2.02E-08 2.44E·08 2.91E-08 2.91E·08 

·sb123 1.89E·08 2.13E·08 2.37E·08 2.61E·08 2.85E·08 2.85E·08 
kr 86 1.74E-08 1.95E-08 2.16E·08 2.38E·08 2.59E-08 2.59E-08 
te128 1.57E-08 1.77E·08 1.97E-08 2.16E·08 2.36E-08 2.36E·08 
dy161 1.35E·08 1.57E-08 1.79E·08 2.02E·08 2.27E·08 2.27E·08 
se 80 1.12E·08 1.26E·08 1.40E·08 1.54E·08 1.68E·08 1.68E·08 
te125 1.01E·08 1.14E·08 1.26E-08 1.39E·08 1.52E·08 1.52E·08 
ba135 6.02E·09 7.61E·09 9.39E-09 1.14E·08 1.35E·08 1.35E·08 
tb159 7.69E·09 8.79E·09 9.90E·09 1.10E-08 1.22E·08 1.22E·08 
cd112 6.81E·09 7.71E·09 8.62E·09 9.54E-09 1.05E·08 1.05E-08 
gd158 5.82E·09 6.75E·09 7.70E·09 8.67E·09 9.66E·09 9.66E·09 
li 6 6.33E·09 7.10E·09 7.87E·09 8.64E·09 9.40E·09 9.40E·09 
ru100 4.02E·09 5.07E-09 6.23E·09 7.51E·09 8.91E·09 8.91E·09 
sn117 5.25E-09 5.93E·09 6.61E·09 7.29E·09 7.98E·09 7.98E-09 
sn119 4.25E·09 4.79E·09 5.33E·09 5.87E·09 6.41E·09 6.41E·09 
nd142 2.78E·09 3.52E·09 4.34E·09 5.24E·09 6.23E·09 6.23E·09 
ba134 2.71E·09 3.42E·09 4.21E·09 5.08E·09 6.0~F-09 6.03E-09 
sr 90 6.18E·09 6.17E-09 6.16E-09 6.14E-09 6.13E-09 6.02E-09 
sn115 3.89E-09 4.38E-09 4.88E-09 5.38E-09 5.87E-09 5.87E-09 
cd114 3.45E-09 4.00E-09 4.55E-09 5.12E-09 S.?OE-09 5.70E-09 
sm148 2.49E-09 3.14E-09 3.87E-09 4.67E-09 5.54E-09 5.54E-09 
sr 88 3.19E·09 3.58f-09 3.97E-09 4.37E-09 4.76E-09 4.76E-09 
pd110 2.67E-09 3.05E-09 3.44E-09 3.84E·09 4.25E-09 4.25E-09 
dy164 2.31E-09 2.74E-09 3.2DF-09 3.69E-09 4.20E-09 4.20E-09 
pd104 1.82E-09 2.30E-09 2.83E-09 3.42E-09 4:07E-09 4.07E-09 
dy162 2.21E-09 2.60E-09 3.02E-09 3.46E-09 3.93E-09 3.93E-09 
se 82 2.17E-09 2.44E-09 2.70E-09 2.97E-09 3.24E-09 3.24E-09 
sn126 1.80E·09 2.03E·09 2.26E·09 2.49E-09 2.72E·09 2.72E·09 
~e 78 1.65E·09 1.86E-09 2.07E-09 2.27E-09 2.48E·09 2.48E·09 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40~ h2o/ 8% uo2 
0 fraction of total absorption rate 

power= .OOmw, burnup= 4021.mwd, flux= 9.45E+07n/cm**2·sec 
0 initial ******* d· ****~** d ******* d ******* d ******* d 

eu154 
nb 93 
sn124 
me S'6 
l··_, 7S 
csLil 
b<.136 
in113 
br 79 
dy163 
kr 82 
xe130 
sn118 
cd110 
sn122 
cd116 
ag107 

1.71E·09 
9.71E·10 
1.35E-09 
7.33E-10 
s . ' ')i - 10 
1.38t:-09 
7.47E·10 
7.54E·10 
4.90E~10 
5.29E·10 
S.OSE-10 
4.61E·10 
5.51E·10 
3.16E·10 
4. 6 7E · 10 
4. 6 7E · 10 
2.93E·10 

1.92E-09 
1.23E-09 
1.53E·09 
9.07f-10 
1 . 'I i c- (•c,-

1.3oE-09 
8.70E-10 
8.51E-10 
6.20E·10 
6.27E·10 
5.96E·10 
5.58E·10 
6.21E-10 
4.09E·10 
5.27E·10 
5.26E·10 
3.75E-10 

2.13E-09 
1. 51 E- 09 
1.7C'•::·09 
1.101:-09 
1. :·:' - C·9 
1.37£·0'/ 
9.99E-10 
9.4ot:-10 
7.64E-10 
7.31E·10 
6.93E·10 
6.63E·10 
6.91E·10 
5.17E·10 
5.86E·10 
5.85E·10 
4.69E·10 

2.35E-09 
1.83E-09 
1.E7E-09 
1.31E-09 
1- :'I; f- C'i 
1.3/'E-09 
1.14E·09 
l.OSE-09 
9.24E-10 
8.42E·10 
7.96E·10 
7.77E·10 
7.61E·10 
6.39E·10 
6.46E-10 
6.44E·10 
5.74E-10 

2.56[·09 
2.18E-09 
2.04E-09 
1.54E-09 
1.~7t>(l'j 

1.37L-09 
1.28E-09 
1.14E-09 
1.10E·09 
9.58E·10 
9.04E·10 
9.00E-10 
8.32E·10 
7.78E·10 
7.06E·10 
7.04E·10 
6.91E·10 

2.41E-09 
2.HoE·09 
2.04[-09 
1.54E-09 
1J!'l:-GY 
1. 3'iE- 09 
1.28E-09 
1.14E-09 
1.10E-09 
9.58E-10 
9.04E·10 
9.00E·10 
8.32E-10 
7.78E·10 
7.06E·10 
7. 04E · 10 
6.91E-10 

fission prcducts 
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1 
0 

0 

xe129 2.80E·10 3.55E·10 4.38E-10 5.30E-10 6.30E-10 6.31E-10 
sn120 3.49E-10 3.93E-10 4.37E-10 4.81E-10 5.26E-10 5.26E-10 
te126 2.00E-10 2.46E-10 2.98E-10 3.54E-10 4.15E·10 4.15E-10 
ge 73 2.71E-10 3.05E-10 3.39E-10 3.73E-10 4.07E-10 4.07E-10 
cs134 1.80E-10 2.01E-10 2.23E-10 2.45E-10 2.67E-10 2.08E-10 
kr 85 2.07E-10 2.07E-10 2.06E-10 2.06E-10 2.06E-10 1.96E-10 
ge 76 9.71E-11 1.09E-10 1.21E-10 1.33E-10 1.45E-10 1.45E-10 
gd160 7.58E-11 8.70E-11 9.86E-11 1.11E-10 1.23E-10 1.23E-10 
ce144 2.18E-10 2.18E-10 2.17E-10 2.17E-10 2.17E-10 1.11E-10 
ho165 3.84E·11 4.58E-11 5.38E-11 6.23E-11 7.13E-11 7.13E-11 

·dy160 1.39E-11 1.76E-11 2.18E-11 2.65E-11 3.17E-11 3.17E-11 
xe128 1.04E-11 1.31E-11 1.61E-11 1.94E-11 2.30E-11 2.30E-11 
te124 1.38E-11 1.59E-11 1.80E-11 2.02E-11 2.25E-11 2.25E-11 
sr 87 1.16-E-11 1.31E-11 1.46E-11 1.61E-11 1.76E-11 1.76E-11 
sr 86 8.00E-12 9.66E-12 1.15E-11· 1.34E-11 1.55E-11 1.55E-11 
nb 94 6.35E-12 7.17E-12 8.01E-12 8.87E-12 9.74E-12 9.74E-12 
sn116 3.91E-12 4.94E-12 6.10E-12 7.38E-12 8.78E-12 8.78E-12 
ge 74 5.46E-12 6.14E-12 6.82E-12 7.51E-12 8.19E-12 8.19E-12 
ru106 1.07E-11 1.08E-11 1.10E-11 1.11E-11 1.13E-11 6.77E-12 
nb 95 5.55E·11 5.55E-11 5.54E-11 5.53E-11 5.53E-11 5.98E-12 
se 76 3.29E-12 3.86E-12 4.47E-12 5.11E-12 5.79E-12 5.79E-12 

y 90 5.88E·12 5.87E-12 5.86E-12 5.85E-12 5.83E-12 5.73E-12 
ge 72 3.74E·12 4.22E-12 4.70E-12 5.18E-12 5.66E-12 5.66E-12 
sb125 5.73E-12 5.76E-12 5.78E-12 5.81E-12 5.84E-12 4.84E-12 
te122 1.65E-12 2.08E-12 2.56E-12 3.09E-12 3.63E-12 3.68E-12 
er166 1.80E-12 ?.19E-12 2.61E-12 3.07E-i2 3.56E-12 3.56E-12 
zr 95 5.9YE-11 j.YYE-11 S.Y~E-11 ).YfE-11 ).97E-11 3.0fE-12 

y 91 5.19E-11 5.13E-11 5.17E-11 5.16E-11 5.15E-11 2.02E-12 
ce141 5.82E-10 ~.cZE-10 5.81E-10 5.81E-10 5.80E-10 1.6?E-12 
ru103 1.33E-10 1.34E-10 1.34E-10 1.34E-10 1.34E-10 1.06E-12 
tP127m 2.87E-12 2.8~E-12 2.90E-12 2.91E-12 2.93E-12 5.31E-13 
kr 80 2.)0E-13 3.05E-13 3.67E·13 4.33E-13 5.18E-13 5.12E-13 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 4021.mwd, flux= 9.45E+07n/cm**2-sec 

sr 89 
er167 
te123 
be 9 
pm148m 
cd108 
l i 7 
sb126 
te129m 
sn114 
r rill ~ ;~1 
J.lf"l43 
~n123 
tb160 
eu1~6 
sb124 
pm148 
nd14 7 
ba140 
la140 
cd109 
cs136 
rb 86 

initial ~****** d ******* d ******* d ******* d ******* d 

1. 11 E- 11 
3.69E-14 
2.62E-14 
1.22E-14 
1.33E-12 
3.66E-15 
4.93E-15 
3.49E-15 
6.67E-13 
9. 75E·16 

9.69<:·1'! 
3~7~::--15 

?.S?E-15 
1. 41 E- 11 
1.10E-15 
4.82E·14 
3.36E-10 
1. 71E-11 
5. 5 7E · 12 
1.02E-18 
3.69E-14 
3.54E-16 

1. 11 E -11 
!..BSE-14 
3.29E-14 
1.37E-14 
1.33E-12 
5.16E-15 
5.55E-15 
3.oOE-15 
6.69E-13 
1. 23 E -15 
( . c.',~:- 14 
·;-.b::c:-10 
3. 7': f- 15 
1.52[-l':J 
1.4.5E-1i 
1.14E-15 
4.91E·14 
3.40E-10 
1.72E-11 
5.57E-12 
1.14E-18 
3.92E-14 
3.89E-16 

1.10E-11 
6.21E-14 
4.06E-14 
1.52E-14 
1.34E-12 
7.03E-15 
6.16E-15 
4. 11 E- 15 
6.70E-13 
1.52E-15 
9. 0'\E- 1 t. 
9.6/E-10 
3. ?SE-15 
9.55E-15 
1.45E-11 
1. 18E- 15 
4. 91E-14 
3.39E-10 
1.72E-11 
5.56E-12 
1.26E-18 
4.12E-14 
4.21E-16 

1.10E-11 
7.79E-14 
4.96E-14 
1.67E-14 
1.34E-12 
9.33E-15 
6.77E-15 
4.41E-15 
6.71E-13 
1.84E-15 
9. 1 'l F- 1·~ 

9.6bE·10 
3.76E·1S 
1. 06E -1 '. 
1. 4 7E -11 
1.22E-15 
4.92E-14 
3.39E-10 
l.?ZE-11 
5.56E-12 
1.39E-18 
4.32E-l4 
4.54E-16 

1. 1 DE- 11 
9.59E-14 
5.98E-14 
1.82E-14 
1.35E-12 
1. 21 E- 14 
7.33E-15 
4. 71 E- 1 ') 
6.72l:-13 
2.20E-15 

Y. C:~ L- '1tr 

3./'!;[·1~ 

1. 1 /I_- 1~ 

1. 4tE- 11 
1.26E-15 
4.92Ec14 
3.39E-10 
1. 72E -11 
5.55E-12 
1.51E-18 
4.52E-14 
4.86E-16 

2.57E-13 
9.5'1E-14 
5.98E-14 
1.82E-14 
1.36E-14 
1.21E-14 
7.38E-15 
3.1i.E-15 
2.3lE-15 
2.20E-15 

L.9H-io 
8.65E-16 
8.44E-16 
~.63E-17 
5.37E-17 
2.34E-17 
1.04E-17 
5.85E-18 
2.18E-18 
1.01E-18 
2.77E-20 
1.85E-20 

fission product,; 

( 
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0 
1 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=4.0214E+03mwd( flux= 9.45E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

h 
h 
h 
h 

·he 
he 
he 
ne 
ne 
ne 
ne 
na 
na 
na 
na 
na 
mg 
mg 
Olg 
fll:l 

mg 
a l 
at 
a l 
ol 
si 
si 
s i 
si 

1 
2 
3 
4 
3 
4 
6 

20 
21 
22 
23 
22 
23 
24 
24m 
25 
24 
25 
26 
27 
28 
27 
28 
29 
30 
28 
29 
30 
31 

s i 32 
totals 

f tux 

charge ******* d ******* d ******* d ******* d ******* d 
1.61E-04 1.81E-04 2.00E-04 2.20E-04 2.40E-04 2.40E-04 
4.79E-07 5.37E-07 5.96E-07 6.54E-07 7.13E-07 7.13E-07 
1.40E-11 1.42E-11 1.43E-11 1.45E-11 1.47E-11 1.41E-11 

.OOE+OO 2.08E-35 2.11E-35 2.13E-35 2.16E-35 .OOE+OO 
3.35E-09 3.73E-09 4.10E-09 4.47E-09 4.83E-09 4.83E-09 
2.66E-05 2.99E-05 3.32E-05 3.64E-05 3.97E-05 3.97E-05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.20E-06 3.59E-06 3.98E-06 4.38E-06 4.77E-06 4.77E-06 
1.97E-10 2.45E-10 2.98E-10 3.56E-10 4.18E-10 4.18E-10 
2.10E·08 2.36E-08 2.62E-08 2.88E-08 3.13E-08 3.13E-08 
2.62E·30 2.60E-15 2.60E-15 2.60E·15 2.60E·15 2.60E·30 
1.55E·11 1.54E-11 1.54E·11 1.54E-11 1.54E-11 1.26E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
8.85E-09 1.01E-08 l.OOE-08 l.OOE-08 l.OOE-08 l.OOE-23 
1.80E-30 1.65E·15 1.65E-15 1.65E-15 1.65E-15 1.65E-30 
2.40E-40 2.92E-25 3.52E·25 4.16E-25 4.85E-25 4.85E-40 
2.53E-02 2.79E-02 3.05E-02 3.31E-02 3.57E-02 3.57E-02 
2.28E-08 2.81E-08 3.38E-08 4.00E-08 4.67E·08 4.67E-08 
4.78E·07 5.37E-07 5.96F-07 6.54E·07 7.13E-07 7.13[·07 
1.61E·21 7.7BE·13 7.7fE-13 7.77E-13 7.77E-13 7.77E·28 
4.95E·25 5.73E·25 5.73E-25 5.72E-25 5.72E-25 .OOE+OO 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.9?E+04 
8.23E·26 7.45E-11 7.45[·11 7.45E-11 7.45E·11 7.45~·26 
5.17E·36 2.10E·23 2.56E·23 3.06E·23 3.60E·23 3.60E-33 

.OOE+OD 8.03E-34 1.10~·33 1.45E·33 1.86E-33 .OOE+OO 
7.37E·02 8.13E·02 B.r~E-02 9.64E-02 1.04E-01 1.04E-01 
1.80E-07 2.25E-07 2.74f-07 3.28E·07 3.87E-07 3.87E-07 
4.59E·13 6.49E-13 8.8:'E-13 1.16E-12 1.50E-12 l.SOE-12 
3.58E-26 1.68E-25 2.2?E·25 3.02E-25 3.88E-25 3.e2E-40 
6.58E-32 9.45E-32 1.30l-31 1.73E-31 2.25E-31 2.24E-31 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

9.46E+07 9.46E+07 9.45E+07 9.45E+07 9.45E-08 

sas2h: far-field crit based on b~w 15x15, 3.00wt%, 20gwd/mtu 40% h2o; 8% uo2 
power= 1.468E-03Illw, bur-nup=4.0214E+03mwd, flux= 9.45E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
, 1::-'nn 
r.·!_;?;,9 
;_.~:_ :- I C: 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi21~ 
bi213 

charge ******* d ***~*+* d *****x* d ******* d ******* d 
1 .21E+OO 1.4'i[+00 1. 7\,lTOO 1.97E+O.O 2.25E+OO 2.2(E+OO 
1.3~E-03 1.79E·03 2.34F-03 2.9~E-03 3.70E-03 3.7G~·03 
l.BSE-04 2.34E-04 2.H9E-04 3.49E-04 4.14E-04 4.14E-04 
1 . 0; r -0 5 1 . ::;; :- - c' 5 ~ . ( r: :- - ol; ? - (1 : [ - 0 5 =' . ~-: ') r- 05 2 . ) ~) ;-::" - () 5 
2 . 9 ·; E · 1 1 3 . I':' " - 1 1 " . ~~ C c - 1 1 ') • j', [ - 11 L. :0 '; f - 1 1 t . ~: ', ~ - 1 1 
Z.~1~-0~ 2.t~~-C~ :.G~C-GS 3.~~~E-G5 ~-~~~-GS 3.~~~-05 
7.32E-12 8.21E-12 9.0EE-12 9.96E-12 1.UBE-11 1.0BE-11 
7.37E-12 8.25E-12 9.13E-12 1.00E-11 1.09E-11 1.07E-11 
5.06E-11 6.00E-11 6.97E-1i 7.96E-11 8.97E-11 8.97E-11 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
9.68E-05 1.36E-04 1.84E-04 2.41E-04 3.09E-04 3.09E-04 

.OOE+OO .OOE+OO .OOE+OO .DOE+OO .OOE+OO .OOE+OO 
1.36E-08 1.62E-08 1.88E-08 2.14E-08 2.41E-08 2.42E-08 
4.34E-13 4.86E-13 5.39E-13 5.90E-13 6.42E-13 6.43E-13 
6.99E-13 7.83E-13 8.66E-13 9.49E-13 1.03E-12 1.03E-12 
6.83E·12 8.68E-12 1.05E·11 1.25E-11 1.46E·11 1.46E-11 

light elements 

actinides 

( 
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bi214 3.76E-11 4.45E-11 5.18E-11 5.91E-11 6.66E-11 6.66E-11 
po210 3.75E-07 4.46E-07 5.19E-07 5.92E-07 6.67E-07 6.60E-07 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 4.80E-18 5.38E-18 5.95E-18 6.52E-18 7.09E-18 7.11E-18 
po212 ·3.67E-23 4. 11E- 23 4.55E-23 4.99E-23 5.42E-23 5.44E-23 
po213 1.03E-20 1.31E-20 1.58E-20 1.88E-20 2.19E-20 2.19E-20 
po214 5.18E-18 6.13E-18 7.12E-18 8.14E-18 9.16E-18 9.16E-18 
po215 6.02E-18 6.74E-18 7.47E-18 8.18E-18 8.89E-18 8.91E-18 
po216 2.79E-17 3. 12E -17 3.46E-17 3. 79E -17 4.12E-17 4.13E-17 
po218 5.84E-12 6.94E-12 8.07E-12 9.21E-12 1.04E-11 1.04E-11 

·rn218 3.93E-29 4.36E-29 4.82E-29 5.28E-29 5.74E-29 6.21E-33 
rn219 1.34E-14 1.50E·14 1.66E-14 1.82E·14 1.98E-14 1.98E-14 
rn220 1.07E-14 1.20E-14 1.33E-14 1.45E-14 1.58E·14 1.58E-14 
rn222 1.04E-08 1.23E·08 1.43E·08 1.64E·08 1.84E-08 1.84E·08 
ra222 4.26E-26 4.73E·26 5.24E·26 5.74E·26 6.23E-26 6.75E·30 
ra223 3.34E·09 3.74E·09 4.14E-09 4.54E·09 4.94E·09 4.95E-09 
ra224 6.08E-11 6.81E-11 7.54E-11 8.26E·11 8.97E·11 9.00E-11 
ra225 3.27E-09 4.06E-09 4.92E-09 5.84E-09 6.83E·09 6.83E-09 
ra226 1.59E-03 1.88E-03 2.19E-03 2.50E-03 2.82E·03 z.aze~o3 
ra228 1.06E-11 1.20E·11 1.33E-11 1.46E-11 1.60E·11 1.60E-11 
ac225 2.21E-09 2.74E·09 3.32E-09 3.95E-09 4.61E·09 4.61E·09 
ac227 2.32E-06 2.60E-06 2.88E·06 3.16E-06 3.43E-06 3.43E·06 
ac228 1.30E-15 1.46E-15 1.62E-15 1 . 79E- 15 1.95E-15 1.95E·15 
th226 2.08E-24 2.31E-24 2.56E-24 2.80E-24 3 .OL,E-24 3.29E-28 
th227 5.39E-09 6.04E-09 6.69E-09 7.33E-09 7.97E-09 7.99E-09 
th228 1.16E-08 1.30E-08 1.44E-08 1.58E-08 1. 71 E-08 1.71E-08 
th229 6.36E-04 7.89E-04 9.57E-04 1.14E-03 1.33E-03 1.33E-03 
th230 1. 26E · 01 1.41E-01 1. 5 7E- 01 1.72E·01 1.88E-01 1.88E-01 
th231 3.15E-09 3.19E-09 3.21E-09 3.23E-09 3.25E-09 2.94E·09 
th232 2.60E-02 2.92E-02 3.25E-02 3.58E-02 3.90E-02 3.90E-02 
th233 1.7i)E-17 9. 6'l[- 14 1.08E-13 1 _ 19E- 13 1.29E-13 1.29E-28 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5. 37E- 07 
pn231 3.49E-03 3.91E-03 4.33E-03 4.75E-03 5.16E-03 5.16E-03 
pa232 1. 96E -11 2.43E-11 2.69E-11 2.95E-11 3.20E-11 3.20E-26 

sas2h: far-field crit based on b&~ 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uoZ 
power= 1.468E-03mw, burnup=4.0214E+03mwd, flux= 9.45E•07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 

u::_)) 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 

1.45E-06 1.45E-06 1.45E·06 1.45E-06 1.45E-06 1.45E-06 
1.81E·11 1.81E-11 1.81E-11 1.81E·11 1.81E-11 1.81E-11 
8.08E-12 8.09E·12 8.09E-12 8.08E-12 8.08E-12 8.09E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.01E-21 2.24E-21 2.48E·21 2.71E-21 2.95E-21 3.19E-25 
1.81E-17 2.07E·17 2.29E·17 2.51E-17 2.73E-17 2.73E-32 
4.24E-07 4.75E-07 5.25E-07 5.75E-07 6.25E-07 6.21E-07 
t.6~~-~? ~ ~~r-r~ r.31E-O? 9.12~-0, n_9'r-0~ 9.C?F-0~ 
s , (~""" i~·- , ' .. ~ ' " T ' 1 \' 9 • 2 ., f: ;- 9 • 3 1 ~ ~ ' '; , · .. ' ; .., I_ \ ' 9 • _: :) - "':" { ' ' 
7 • 1 ; ::, lJ :_ ~:. 1 c [ ~ . '.( '/. 1.::.. [: + G 2 7 . ~I-~ L, l: ~- ~ . -·1 i L.- '-' '- {' • 1 I L -r (t :.._ 

1.hE+02 1.77E+02 1.77E+02 1.7lE<u2 1.77l<u2 1.77E+02 
1.13E-06 1.14E·06 1.14E-06 1.14E-Ob 1.14E-06 4.49E-13 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E•04 3.64E+04 
3.56E-11 1.12E-07 1.12E·07 1.12E-07 1.12E-07 1.12E-22 
7.88E-43 .OOE+OO .OOE+OO 1.03E-40 1.03E-40 1.03E-40 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.18E-12 3.14E·12 3.14E·12 3.14E-12 3.13E·12 1.94E-12 
6.57E-13 7.46E-13 7.46Ec13 7.45E·13 7.45E-13 7.45E-28 
3.60E-07 4.03E-07 4.45E·07 4.88E·07 5.30E-07 5.30E-07 
4.20E+01 4.19E+01 4.19E+01 4.19E+01 4.19E+01 4.19E+01 

( 
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np238 5.23E-07 5.54E-07 5.54E-07 5.53E-07 5.53E-07 L 17E-14 
np239 1.56E·05 1.62E·05 1.62E-05 1.62E·05 1.62E·05 2.44E-15 
np240m .OOE+OO .OOE+OO .OOE+OO 8.76E·43 8.76E-43 8.76E-43 
np240 5.68E·17 1.19E·15 1.19E·15 1.19E·15 1.19E ·15 1.80E-40 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 4.11E-10 4.06E-10 4.05E·10 4.05E-10 4.05E-10 3.39E·10 
pu237 5.57E·14 5.79E·14 6.06E·14 6.32E-14 6.57E·14 9.81E-16 
pu238 8.43E-03 8.39E·03 8.38E-03 8.37E-03 8.37E·03 8.32E-03 
pu239 8.13E+OO 9.02E+OO 9.89E+OO 1.07E+01 1.16E+01 1.t6E+01 
pu240 5.16E-02 6.32E-02 7.56E-02 8.86E-02 1.02E-01 1.02E-01 
·pu241 7. 71 E-06 9.35E-06 1.12E·05 1.31E-05 1.51E·05 1.46E·05 
pu242 2.99E·07 4.27E-07 5.86E-07 7.76E-07 1.00E-06 1.00E-06 
pu243 1.22E-16 3.27E-16 4.49E-16 5.94E-16 7.66E-16 7.66E-31 
pu244 1.96E·31 5.40E·31 1.33E·30 2.99E·30. 6.23E·30 6.24E·30 
pu245 .OOE+OO .OOE+OO .OOE+OO 7.64E·41 7.64E·41 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.42E·20 2.29E-20 2.79E·20 3.32E·20 3.89E-20 3.89E·35 
am240 7.95E·18 1.05E·17 1.28E·17 1.52E·17 1.78E·17 1.78E·32 
am241 1.83E·04 2.29E-04 2.79E·04 3.33E-04 3.89E-04 3.89E·04 
am242m 2.89E-08 3.65E·08 4.48E-08 5.38E·08 6.33E-08 6.31E·08 
am242 2.10E-12 3.10E·12 3.78E-12 4.51E·12 5.29E-12 8.14E·13 
am243 6.88E·10 1.04E-09 1.50E·09 2.08E·09 2.79E-09 2.79E·09 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.40E·18 2.86E·18 4.11E-18 5.70E-18 7.67E·18 7. 67E- 33 
am245 4.48E·44 .OOE+OD .OOE+OO 1.49E·41 1 .49E ·41 .OOE+OO 
arn2/t 6 ~OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOltOO 
cm241 5.31E·23 6.57E·23 8.02E·23 9.58E·23 1.12E·22 3.43E·25 
cm24 2 5.01E-10 6.25E·10 7.63£·10 9. 11 E ·1 0 1.07E·09 4. !.?C.. 1 0 
Cll:243 4. 18E ·15 ).13E·15 6.33E·15 7.55E-15 8.85E·15 8.69E·15 
crn244 3.00E·14 4.49E·14 6.46E·14 8.96E·14 1.20E-13 1.17E·13 

0 

~ ~ s 2 h : f n r - f i ~ t d c r i t b ti ·; ,-: J on r,?.. \·J 1 5 x 1 5 , 3 • 0 :' w t ;,; , 2 0 q vt ·.::! / :1: u L. C .·: h 2 c / E "~ u o 2 
power=- 1.463E-03r;Jw, burrlu;;=-~_OL1 .... E+03m~d, flu},=. 9.4)C..+C,7n/crl1>.-...2-:-:ec 

cm245 
cm246 
cm24 7 
cm248 
cm249 
crn25 0 
cm251 

to t~d s 
0 flux 
0 q 
0 q 
0 

nuclide concentr·~tior1·;, gr·ar11 ato111s 
b~sis = single reJctor assembly 

ch~rge ******* d ******* d ******* d ******* d ******* d 
1.17E·17 1.97E·17 3.14E·17 4.76E·17 6.95E·17 6.95E·17 
1.99E·20 3.77E·20 6.63E·20 1.10E·19 1.74E·19 1.74E·19 
6.04E·25 1.29E·24 2.54E·24 4.67E·24 8.10E·24 8.10E·24 
1.81E·28 4.40E·28 9.69E·28 1.97E·27 3.74E·27 3.74E·27 
1.09E·40 5.03E·39 1.10E·38 2.24E·38 4.27E·38 .OGE+OO 
1.82E·44 4.90E·44 1.19E·43 2.66E·43 5.52E·43 5.52E·43 

.OOE•OO .OOE+OO .OOE+OO .OOE+OO .OOf+OO .OOE+OO 
3.73[+04 3.73~+(~ 3.73~+0~ 3.73[+04 3.73E+04 3.73E+04 

array has 
array has 
-. r r· c., f,·.· 

9.4tE+07 9.46l+07 9.45E•07 9.45E+07 9.4)l-08 
20 entries. 

1 entries. ... : 

0 q r--.1~ r·, I !. ::. it·._ 

0 --1 a 1· r ~. '; h o s 
0 5 q arr&y has 12 cntr'ic~. 
1library nformation ... 

cross-section data taken from position number 4 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron sp~ctrum, for each of the above passes 

pass 0 applies start-up fuel densiities 

( 
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pass n applies mid time densities of nth library interval 
first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a ttme-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was .•• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for l!itf>r "rchtPS 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

*************~~********************+******~***********************•************* 

* 
0 **********~********************************~··*********************************** 

0 .uth~r identific!ition and sizes of lil>rury. 
0 d~ta set name: ft33f001 
0 E/29/1996 date library w~s produced 
0 1097 total number of nuclides in library 

c,:!9 number of light-element nuclides 
129 number of actinide nuclicLs 
879 number of fission product nuclides 

0 7993 number of nonzero off-diagonal matrix elements 
0 ******************************************************************************** 

( 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 32 
power= .OOm,;, burnup= 5362.mwd, flux= 9.22E+07n/cm**2-sec 

0 · basis = 
0 (note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross s0cticns are applied.) 
0 ir.itiot .,..****** d ;.-..,. .. ---~'11.,..,.. d **-r+-').*-A· d ""'"'~.,. .. A* d )1.*:.~<***" C 

1 
0 

0 

productions 1.22LH··;~+Gt. 1.2:C:J614[+Q(, , .c: , .... ?i:~U~ 1.2?1515[+06 1.2~1?11L+C•6 1.2?1?i0:'T0i~ 
absorptions 9.2~2~23E+OS 9.B47863E+OS 9.f' ~;70[+05 9.857796[+~5 9.Bb2358E+05 9.8623~5[+05 
k i n f i n i t y 1 . 2 ~ \; 6 4 1 E + u 0 1 . 2 3 9 4 71 E+ 0 0 1 . ;; .: ·i :S 0.:, l' (J 0 1 . 2 3 9 13 6 E + 0 0 1 . 2 .~ 2 <; (:, 4 ET 0 0 1 . 2 3 3 ':i:) 5 H G 0 

c.ctinldc· 
~bscrptions 9.7~.~11E+G~ 
non-actinide 
abs. fracs. 1.068962E-02 
sas2h: far-field crit based 

power= .OOmw, burnup= 
initial ******* d 

sm149 
eu151 
nd143 

5.29E-03 
5.45E-04 
4.02E-04 

5.33E-03 
5.85E-04 
4.35E-04 

9.74066-it:+OS S,. 7-.9:263::+GS 

1.088548E-02 1.106763[-02 1.12408/,E-02 1.140648E-02 
on b&w 15x15, 3.00~t~. 20gwd/mtu 40~ h2o/ 8% uo2 

fraction of total absorption rote 
5362.mwd, flux= 9.28E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

5.37E-03 
6.24E-04 
4.68E-04 

5.39E-03 
6.62E-04 
5.01E·04 

5.41E-03 
7.00E-04 
5.33E-04 

5.41E-03 
7.00E-04 
5.33E-04 

+,. 1'. 'I': 1'.,. ... ') 

1.140565E-02 
fission prcuucts page 33 
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1 
0 

rh103 
gd155 
xe131 
cs133 
sm147 
tc 99 
cd113 
nd145 
mo 95 
gd157 
·sm152 
kr 83 
sm150 
cs135 
ru101 
pr141 
eu153 
la139 
sm151 
ba137 
pd105 
zr 93 

i 129 
nd144 
ag109 
mo 97 
zr 91 

y 1;9 
ru102 
gd15 2 
celL.Z 
nd148 
pd108 
nd14b 
b,, 13c 
i n115 
ce140 
xe132 
pd107 
mo 98 
mo100 
xe134 
zr 92 

i 127 
ru104 
zr 96 
sas2t1: 

1.87E-04 2.02E-04 2.18E-04 2.34E-04 
1.56E-04 1.61E-04 1.66E-04 1.70E-04 
1.28E-04 1.38E-04 1.49E-04 1.59E-04 
9.92E-05 1.07E-04 1.16E-04 1.24E-04 
7.34E-05 7.95E-05. 8.55E-05 9.16E-0~ 
7.20E-05 7.79E-05 8.37E-OS 8.96E-05 
7.93E-05 8.15E-05 8.34E-05 8.50E-05 
5.64E-OS 6.10E-05 6.56E-05 7.02E-05 
3.91E-OS 4.23E-05 4.55E-OS 4.87E-05 
4.41E~OS 4.49E-05 4.55E-05 4.62E-OS 
3.38E-05 3.69E-05 4.00E-OS 4.32E-05 
2.45E·OS 2.65E·05 2.85E·OS 3.05E·05 
2.22E·05 2.47E·05 2.72E·05 2.98E·05 
2.24E·05 2.42E·05 2.61E-05 2.79E·05 
1.73E·05 1.88E·05 2.02E-05" 2.17E·05 
1.67E·05 1.81E·05 1.94E-05 2.08E·05 
1.59E·05 1.73E·05 1.86E-05 2.00E·05 
1.36E·05 1.48E·05 1.59E·05 1.70E·05 
1.73E·05 1.74E·05 1.74E-05 1.75E·05 
6.51E·06 7.06E·06 7.60E·06 8.14E·06 
6.11E·06 6.64E·06 7.18E·06 7.71E·06 
5.48E·06 5.93E·06 6.38E·06 6.83E·06 
4.30E·06 4.66E·06 5.03E·06 5.39E·06 
4.12E·06 4.46E·06 4.80E·06 5.15E-06 
3.56E·06 3.97E-06 4.39E·06 4.82E·06 
3.10E-06 3.35E-06 3.~1E-06 3.86E-06 
1.45E-06 1.57E-06 1.69E-06 1.81E-06 
1.39E-06 1.50E·L6 1.62E-06 1.73E-06 
1.27E-06 1.38E-06 1.4SE-06 1.59E·06 
8. 73E-07 1.02E-06 1.1C\E-06 1.34E-06 
1.14E·O~ 1.23E-Oto 1.32E-06 1.42E-06 
1.G9E·06 1.18C:·Oro 1.27E-06 1.36E-06 
l.OOE-06 1.11[·06 1.22E-06 1.33E-06 
9.17E-07 9.93E-07 l.O"!E-06 1.14E-06 
7.B4E-07 8.49E-G7 9.13E-07 9.78E-07 
7.72E-07 8.3SE-07 9.03E-07 9.69E·07 
7.34E·07 7.95E-07 8.55E-07 9.16E-07 
6.61E·07 7.16E-07 7.71E-07 8.26E·07 
5.53E·07 6.07E-07 6.64E·07 7.21E-07 
4.53E-07 4.90E-07 5.27E-07 5.65E-07 
4.39E-07 4.75E-07 5.12E-07 5.48E-07 
4.33E-07 4.6?E-07 5.05E-07 5.41E-07 
3.49E-07 3.73E-07 4.07E·07 4.35E-07 
2.96E·07 3.22E-07 3.47E-07 3.73E-07 
2.73E-07 3.01E-07 3.2~E-07 3.49E-07 
2.74E·07 2.97E·D7 3.19E-07 3.42E-07 

far-field cr·it b:,:;c·d or; l:-~.;: 1~>.1), ::O.OO;It 
f i ; : 7 i ( ' i ,_. f t - ~ :-. t 

2.49E-04 
1. 74E-04 
1. 70E-04 
1.32E-04 
9.76E-05 
9.54E·OS 
8.65E·OS 
7.49E-05 
5.19E-05 
4.69E-05 
4.64E·05 
3.24E·05 
3.23E·05 
2.98E·05 
2.31E·05 
2.22E·05 
2.14E·05 
1.81E-05 
1.75E-05 
8.68E·06 
8.26E·06 
7.28E·06 
5.75E·06 
5.49E-06 
5.27E-06 
4.12E-06 
1 . 92 E- 06 
1.8.;E-06 
1.69E-06 
1.52E-06 
1.51E-06 
1.45E-06 
1.44E-06 
1.22E-06 
1.04E-06 
1.03<:-06 
9.76E-07 
8.81E·07 
7.80E·07 
6.02E-07 
5.84[-07 
5.76E-07 
4.6l.E-07 
3.99E-07 
3.73E-07 
3.(.1.[-07 

2.49E-04 
1.74E-04 
1. 70E-04 
1.32E-04 
9.76E-05 
9.54E-05 
8.65E-05 
7.49E-05 
5.19E·OS 
4.69E-05 
4.64E-05 
3.24E·05 
3.23E·05 
2.98E-05 
2.31E·05 
2.22E-05 
2.14E·05 
1.81E-05 
1.74E-05 
8.68E-06 
8.26E-06 
7.28E-06 
5.75E·06 
5.49E·06 
5.27E·06 
4.12E-06 
1.92E-06 
1.E4E-OG 
1.69E-06 
1.52E-06 
1.51E-06 
1.45E-06 
1. l.i,E- 06 
1.22E·06 
1. o,; ~- 06 
1.0.5E-06 
9. 76E·07 
8.81E-07 
7.SOE-07 
6.02E-07 
5.8.',E-07 
5.76E-07 
4.64E-07 
3.99E-07 
3.73E-07 
3.ME-07 

··cr~::lf_in r.--~. 

po.-.Jcr= .i.. ~~u~-~~.j;.~ ~JL2.c:~;J, tlux= '.,. ~~L:+G?n/Cf!f"~c--~·L'C 
0 injtial ~w~***~ d ~*~~*** d ******* d *****K d ~~*x~*x d 

nd150 
xe136 
ru 99 
br 81 
rb 85 
zr 94 
cd111 
zr 90 
sm154 

2.43E-07 
2.34E-07 
1.40E·07 
1.75E-07 
1.70E-07 
1.48E-07 
1.35E-07 
1.36E-07 
1. 07E· 07 

2.64E-07 
2.54E-07 
1.64E-07 
1.89E-07 
1.84E-07 
1.60E-07 
1.48E-07 
1.47E-07 
1.16E·07 

2.8/,E-07 
2.73E-07 
1.90E-07 
2.04E-07 
1. 98E · 07 
1.72E·07 
1.61E-07 
1.59E-07 
1.25E-07 

3.04E-07 
2.92E-07 
2.18E-07 
2.18E-07 
2.12E·07 
1.84E·07 
1 • 75 E • 0 7 
1.70E·07 
1.34E-07 

3.24E-07 
3.12E-07 
2.48E-07 
2.33E-07 
2.26E-07 
1.96E·07 
1.88E·07 
1.81E-07 
1.44E·07 

3.2-'+E-07 
3.12E-07 
2.48E-07 
2.33E-07 
2.26E-07 
1.96E-07 
1.88E·07 
1.81E-07 
1.44E-07 

uc2 ti·.,.ion pr·ociucts 

( 
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1 
0 

0 

te130 1.07E-07 1.16E-07 1.25E-07 1.34E-07 1.43E-07 1.43E-07 
rb 87 9.82E-08 1.06E-07 1.14E-07 1.22E-07 1.30E-07 1.30E-07 
se 77 7.05E-08 7.63E-08 8.21E-08 8.79E-08 9.37E-08 9.37E-08 
pd106 5.60E-08 6.11E-08 6.63E-08 7.15E-08 7.68E-08 7.68E-08 
pm147 8.22E-08 9.90E-08 9.89E-08 9.88E-08 9.88E-08 7.67E-08 
eu152 4.97E-08 5.54E-08 5.91E-08 6.27E-08 6.63E-08 6.29E-08 
gd156 4.21E-08 4.69E-08 5.19E-08 5.69E-08 6.21E-08 6.21E-08 
kr 84 4.64E-08 5.02E-08 5.40E-08 5.78E-08 6.16E-08 6.16E-08 
eu155 5.34E-08 6.01E-08 6.04E-08 6.08E-08 6.11E-08 5.27E-08 
gd154 2.91E-08 3.41E-08 3.96E-08 4.55E-08 5.18E-08 5.18E-08 
se 79 3.60E-08 3.89E-08 4.19E-08 4.48E-08 4.77E-08 4.77E-08 
sb121 3.51E·08 3.81E-08 4.11E-08 4.41E-08 4.71E·08 4.71E-08 
sb123 2.85E-08 3.09E-08 3.33E-08 3.58E-08 3.82E-08 3.82E-08 
kr 86 2.59E-08 2.80E-08 3.02E·08 3.23E-08 3.44E-08 3.44E-08 
dy161 2.27E-08 2.52E-08 2.78E-08 3.05E-08 3.32E-08 3.32E-08 
te128 2.36E-08 2.56E-08 2.76E-08 2.96E-08 3.16E-08 3.16E-08 
ba135 1.35E-08 1.58E-08 1.84E-08 2.11E-08 2.40E-08 2.40E-08 
se 80" 1.68E-08 1.82E-08 1.96E-08 2.10E-08 2.24E-08 2.24E-08 
te125 1.52E-08 1.65E-08 1.79E-08 1.92E-08 Z.OSE-08 2.05E-08 
tb159 1.22E-08 1.34E-08 1.46E-08 1.59E-08 1.71E-08 1.71E-08 
ru100 8.93E-09 1.04E-08 1.21E-08 1.38E-08 1.57E-08 1.57E-08 
cd112 1.05E-08 1.14E-08 1.24E-08 1.33E-08 1.43E-08 1.43E-08 
gd158 9.65E-09 1.07E-08 1.17E-08 1.27E-08 1.33E-08 1.38E-08 
li 6 9.42E-09 1.02E-08 1.09E-08 1.17E-08 1.25E-08 1.25E-08 
nd142 6.24E-09 7.32E-09 8.48E-09 9.73E-09 1.11E-08 1.11E-08 
sn117 7.99E-09 8.69E-09 9.38E-09 1.01E-08 1.08E-08 1.08E-08 
ba134 6.03E-09 7.07E-09 8.18E-09 9.38E-09 1.07E-08 1.07E-08 
sm148 5.54E-09 6.40E-09 7.51E-09 8.60E-09 9.77E-09 9.77E-09 
sn119 6.43E-09 6.97E-09 7.52E-09 8.07E-09 8.62E-09 8.62E-09 
cd114 5.69E-09 6.2BE-09 6.8BE-09 7.4BE-09 B.lOE-09 8.10E-09 
sn115 5.89E-G9 6.39E-09 6.89E-09 7.39E-09 7.90E·09 7.90E·09 
pd104 4.06E-09 4.76E-09 5.52E-09 6.33E-09 7.?0F-09 7.20E-09 
dy164 4.21E-09 ,.75E-09 5.32E-09 5.90E-09 f.~~E-09 6.52E-09 
sr 88 4.76E-09 5.1SE·09 5.54E-09 5.93E-09 6.32E·09 6.32E-09 
dy162 3.93E-09 4.42E-09 4.94E-09 5.47E-09 6.(13E-09 6.03E-09 
pd110 4.24E-09 4.66E-09 5.09E-09 5.52E-09 5.97E-09 5.97E-09 
sr 90 6.03E-09 6.13E-09 6.12E-09 6.11E-09 6.10E-09 5.95E-09 
sc 82 3.24E-09 3.51E-09 3.78E-09 4.04E-09 4.31E-09 4.31E-09 
nb 93 2.18E-09 2.56E-09 2.96E-09 3.40E-09 3.86E-09 3.86E-09 
sn126 2.73E-09 2.96E-09 3.20E-09 3.43E-09 3.67E-09 3.67E-09 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

frnct ion of tcto l l1l r·r:t ion r;lte 
power" .OOI!lw, burnup= 5362.mwd, flux= 9.2~,E<07n/cfll'*2-sec 

,,c 78 
cu154 
,.<;124 
mo 96 
ilc; 75 
br 79 
bn136 
i n113 
cd110 
dy163 
xe130 
kr 82 
cs137 
ag107 
xe129 

initi~l T**•*** d ******* d **~**** d ~*x*~** d ~~·**** d 

2.42E-09 
2.42E-09 
Z.C.~"-09 
1.54E-09 
1. 4 7E- 09 
1.10E-09 
1.28E-09 
1.14E-09 
7.79E-10 
9.59E-10 
9.02E-10 
9.05E-10 
1.35E-09 
6.92E-10 
6.31E·10 

2.69E-09 
2.7JE-09 
?.:'1E-O? 
1.79E-09 
1. 59E-09 
1.29E-09 
1.42E-09 
1.24E-09 
9.33E-10 
1. OBE- 09 
1.03E-09 
1.02E-09 
1.37E-09 
8.21E-10 
7.40E-10 

2.89E-09 
3.00E-09 
2.39C:-09 
2.05E-09 
1 . 72E- 09 
1.49E-09 
1. 58E-09 
1.34E-.09 
1.10E-09 
1.21E-09 
1.17E-09 
1.14E-09 
1.37E-09 
9.62E-10 
8.59E-10 

3.10E-09 
3.22E-09 
2. s !_ ~- c·9 
2.3.:;c:-u9 
1.84E-09 
1.71E-09 
1. 74E-09 
1.44E·09 
1.29E-09 
1.34E-09 
1.32E-09 
1.26E-09 
1.37E-09 
1.12E-09 
9.86E-10 

3.30E-0? 
3.44E-09 
2. 7.', r:- 0° 

1.9d-C9 
1.~5[-09 
1.9.1E-09 
1.54E-09 
l.SOE-09 
1.48E-09 
1.48E-09 
1.3'/E-09 
1. 37E- 09 
1.28E-09 
1.12E-09 

3.30E-09 
3.17E-09 
? . ?<'.[ -n0 
?.6~t:·09 
1.96E-G9 
1.95E-09 
1.91E-09 
1.54E-09 
1.50E-09 
1.48E-09 
1.48E-09 
1.39E-09 
1.34E-09 
1.28E-09 
1.12E-09 
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sn118 8.29E-10 9.00E-10 9.71E-10 1.04E-09 1.11E-09 1.11E-09 
sn122 7.07E-10 7.67E·10 8.27E-10 8.88E-10 9.48E-10 9.48E-10 
cd116 7.02E-10 7.62E-10 8.22E-10 8.82E-10 9.42E-10 9.42E-10 
te126 4.15E-10 4.81E-10 5.52E-10 6.28E-10 7.09E·10 7.09E-10 
sn120 5.26E-10 5.70E·10 6.15E-10 6.60E-10 7.05E-10 7.05E-10 
ge 73 4.07E-10 4.42E-10 4.76E-10 5.10E-10 5.44E-10 5.44E-10 
cs134 2.08E-10 2.89E-10 3.11E-10 3.33E-10 3.55E-10 2.53E-10 
ge 76 1.45E-10 1.57E-10 1.69E-10 1.81E-10 1.93E-10 1.93E·10 
kr 85 1.96E-10 2.06E-10 2.05E-10 2.05E-10 2.05E-10 1.92E-10 
gd160 1.23E-10 1.36E-10 1.48E~10 1.62E-10 1.75E-10 1.75E-10 

·ho165 7.14E-11 8.10E-11 9.12E-11 1.02E-10 1.13E-10 1.13E-10 
ce144 1.11E-10 2.17E-10 2.16E-10 2.16E-10 2.16E-10 8.88E-11 
dy160 3.17E-11 3.74E-11 4.36E-11 5.03E-11 5.7SE-11 5.75E-11 
xe128 2.30E-11 2.70E-11 3.12E-11 3.58E-11 4.07E-11 4.07E-11 
te124 2.25E-11 2.48E-11 2.73E-11 2.97E-11 3.23E-11 3.23E-11 
sr 86 1.55E-11 1.78E-11 2.02E-11 2.27E-11 2.53E-11 2.53E-11 
sr 87 1.76E-11 1.92E-11 2.07E-11 2.23E-11 2.38E-11 2.38E-11 
sn116 8.75E-12 1.03E-11 1.19E-11 1.37E-11 1.56E-11 1.56E-11 
nb 94 9.73E-12 1.06E-11 1.16E-11 1.25E-11 1.35E-11 1.35E-11 
ge 74 8.20E-12 8.89E-12 9.58E-12 1.03E-11 1.10E-11 1.10E-11 
se 76 5.80E-12 6.51E-12 7.26E-12 8.05E-12 8.87E-12 8.87E-12 
ge 72 5.67E-12 6.16E-12 6.65E-12 7.14E-12 7.63E-12 7.63E-12 
te122 3.67E-12 4.30E-12 4.99E-12 5.72E-12 6.51E-12 6.51E-12 
ru106 6.75E-12 1.14E-11 1.15E-11 1.17E-11 1.18E-11 5.97E-12 
er166 3.56E-12 4.09E-12 4.64E-12 5.22E-12 5.83E-12 5.83E-12 

y 90 5.74E-12 5.83E-12 5.82E-12 5.81E-12 5.80E-1? 5.66E-12 
sb125 4.83E-12 5.86E-12 5.88E-12 5.91E-12 5.93E-12 4.61E-12 
nb 95 5.97E-12 5.52E-11 5.51E-11 5.51E-11 S.SOE-11 2.35E-12 
zr 95 3.07E-12 5.95E-11 5.9~E-11 5.94E-11 5.93E-11 1.14t-12 
kr 80 5.1BE-13 6.08E-13 7.03E-13 8.19E-13 9.43E-13 9.43E-13 

y 91 2.02E-12 5.15E-11 5.14E-11 5.13E-11 5.12E-11 6.81E-13 
te127m 5.32E-13 2.94E-12 2.96E-12 2.97E-12 2.93E-12 3.03E-13 
ce141 1.69E-12 5.81E-10 5.80E-10 S.BOE-10 5.80E-10 2.41E-13 
ru103 1.07E-12 1.35E-10 1.35E-10 1.35E-10 1.35E-10 2.14E-13 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uoZ 

fraction of total absorption rate 
power= .OOmw, burnup= 5362.mwd, flux= 9.28E+07n/cm**2-sec 

er167 
te123 
sr 89 
cd108 
be 9 
l i 7 
sb126 
sn114 
pm143m 
sn123 
tb160 
te129m 
cd11)m 
sb124 
pr143 
pm148 
cd109 
eu156 
nd14 7 
ba140 
la140 

initial ******* d ******* d ******* d ******* d ******* d 

9.60E-14 
5.98E-14 
2. 57E-13 
1.21E-14 
1.82E-14 
7.40E-15 
3. 14!:- IS 
2. Zl!~- 15 
1.3'lE-14 
8.0(~·16 
8.4tE-16 
2. 37E-15 
1. 29E- 15 
5.37E-17 
8.92E-16 
2.34E-17 
1.01E-18 
5.64E-17 
1.04E-17 
5.86E-18 
2. 17E -18 

1.16E-13 
7.14E-14 
1.10E-11 
1.54E-14 
1.97E-14 
8.01E-15 
5.01[-15 
2.59t:-15 
1. 3') E -12 
3. 75[-15 
1.2EE-14 
6.73E-13 
9.19E-14 
1.30E-15 
9.64E-10 
4.90E-14 
1.65E-18 
l.SOE-11 
3.38E-10 
1.72E-11 
5.54E-12 

1.39E-13 
8.44E-14 
1.10E-11 
1. 93E -14 
2.12E-14 
8.62E-15 
5. 31 E- 15 
3.00E-15 
1. 36E- 12 
3.76~-15 
1.39E-14 
6.74E-13 
9.22E-14 
1.34E-15 
9.63E-10 
4.91E-14 
1.7BE-18 
1.52E-11 
3.38E-10 
1. 72E-11 
5.54E-12 

1.65E-13 
9.91E-14 
1.10E-11 
2.37E-14 
2.27E-14 
9.23E-15 
5.6?E-15 
3.4)E-15 
1.3(oE-12 
3. hE-15 
1.50E-14 
6.75E-13 
9.2)E-14 
1.38E-15 
9.62E-10 
4.91E-14 
1.93E-18 
1.53E-11 
3.38E:10 
1.71E-11 
5.53E-12 

1.93E-13 
1.15E-13 
1.09E-11 
2.89E-14 
2. 41 E- 14 
9.84E-15 
5.92E-15 
3.93E-15 
1.37E-12 
3. 77E-15 
1.61E-14 
6.76E-13 
9.2oE-14 
1.42E-15 
9.61E-10 
4.92E-14 
2.09E-18 
1.55E-11 
3.37E-10 
1.71E-11 
5.53E-12 

1. 93E -13 
1.15E-13 
7.31 E-14 
2.89E-14 
2. 41 E- 14 
9.84E-15 
4. ?? C:- 15 
3.9~£-15 
2.97E-15 
5.30[-16 
4.87E-16 
3.63E-16 
3.18!:':-16 
2 .11E-17 
8.40E-18 
5.11E-18 
1.21E-18 
9.14E-19 
3.69E-20 
3.69E-20 
1.85E-20 
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sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=5.3618E+03mwd[ flux= 9.28E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

h 
h 
h 
h 

fle 
he 
he 

1 
2 
3 
4 
3 
4 
6 

ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
fll'? 27 
mg 28 
u l 27 
a l 28 
a l 29 
a l 30 
s i 28 
s i 29 
s i 30 
s i 31 
s 1 32 

tot;:ds 
flux 

charge ******* d ******* d ******* d ******* d ******* d 
2.40E-04 2.59E·04 2.79E-04 2.99E-04 3.18E-04 3.18E-04 
7.13E-07 7.72E-07 8.30E-07 8.89E-07 9.47E-07 9.47E-07 
1.41E-11 1.49E-11 1.51E-11 1.53E-11 1.54E·11 1.46E-11 

.OOE+OO 2.19E-35 2.21E-35 2.24E-35 2.26E-35 .OOE+OO 
4.83E-09 5.18E-09 5.53E-09 5.87E-09 6.20E-09 6.20E-09 
3.97E-05 4.29E-05 4.62E-05 4.95E-05 5.27E-05 5.27E-05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.77E·06 5.16E-06 5.55E-06 5.94E·06 6.33E-06 6.33E-06 
4.18E-10 4.85E-10 5.56E-10 6.31E·1~ 7.11E-10 7.11E·10 
3.13E-08 3.39E-08 3.65E-08 3.91E·08 4.16E-08 4.16E-08 
2.60E-30 2.60E-15 2.60E-15 2.60E·15 2.60E-15 2.60E-30 
1.26E-11 1.54E-11 1.54E-11 1.54E-11 1.54E-11 1.18E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
1.00E-23 9.66E-09 9.66E-09 9.66E-09 9.66E-09 9.66E-24 
1.65E-30 1.59E-15 1.59E-15 1.59E-15 1.59E-15 1.59E-30 
4.85E-40 5.56E-25 6.35E-25 7.18E-25 8.06E-25 8.06E-40 
3.57E-02 3.82E-02 4.07E-02 4.32E-02 4.57E-02 4.57E-02 
4.67E-08 5.3BE-08 6.14E-08 6.94E-08 7.79E-08 7.79E-08 
7.13E-07 7.71E-07 8.30E-07 8.88E-07 9.47E-07 9.47E-07 
7.77E-28 7.77F·1~ 7,77E-13 ?.??E-13 7.77E-13 ?.??E-28 

.OOE+OO 5.72c·25 5.72E-25 5.72E·25 S.?ZL-25 .OOE+OO 
4.99E+04 4.0~~+~4 4.99E+04 4.99E+04 4.99F+04 4.99E+04 
7.45E·2c 7.16E-11 7.16t-11 7.16E-11 l.]t,E-11 7.16E-26 
3.60E·38 4.16E-23 4.78E-23 5.44E·23 6.13C-23 6.13E-38 

.OOE+OO 2.34E-33 2.90E-33 3.53E-33 4.2bE-33 .OOE+OO 
1.04E-01 1.11E-01 1.19E-01 1.26E-01 1.33E-01 1.33E-01 
3.87E-07 4.49E-07 5.16E-07 5.87E·07 6.62E-07 6.62E-07 
l.SOE-12 1.89~·12 2.34E-12 2.86E-12 3.44C-12 3.44E-12 
3.82E-40 4.90[-~5 6.07E-25 7.40E-25 8.92[·25 8.97E-40 
2.24E·31 2.86E-~1 3.57E-31 4.37E-31 5.?9E·31 5.27E-31 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

9.28E+07 9.2BE+07 9.28E+07 9.28E+07 9.27E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=5.3618E+03mwd, flux= 9.2BE+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

4 
pb206 
pb207 
P''·"'":l 
p~)2 (I )I 
pl,21 0 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi 211 
bi212 
bi213 

Ch~t'OC ******* d ******* d ****~** d **+~**~ d ******* d 
2.26E~.O~ 2.5i.E<<J 2.01lE+OO 3.21E•OO 3.~/,!~+H 3.56t:+OO 
3.70E·03 4.51L·03 5.40E-03 6.3SE-03 7.45[·03 7.45E-03 
4.14E-04 4.85E-04 5.61E-04 6.43E-04 7.30E-0~ 7.30E-04 
2.3H~-os 2.7cr-ns 3.22E-05 3.f9~-os L.1Q~.n~ ~-1"~·05 
b.LJl-11 7.Zc":·11 B.20E-11 9.25E-11 l.hL-lo 1.u:c-10 
3.92E-05 L..37i'·G5 4.81[-05 5.25E-05 5./;·:-GS S.?,;c:-OS 
l.OBE-11 1.17E-11 1.25E-11 1.34E-11 1.4?~·11 1.4~E-11 
1.09E-11 1.17E-11 1.26E-11 1.34E-11 1.43~·11 1.43E-11 
8.97E-11 9.98E-11 1.10E-10 1.20E-10 1.30E-10 1.30E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.09E-04 3.88E-04 4.77E-04 5.79E-04 6.94E-04 6.94E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.42E-08 2.69E-08 2.96E-08 3.23E-08 3.51E-08 3.51E-08 
6.43E-13 6.93E-13 7.43E-13 7.93E-13 8.43E-13 8.45E-13 
1.03E-12 1.11E-12 1.19E-12 1.27E-12 1.35E-12 1.36E-12 
1.46E-11 1.68E-11 1.92E-11 '2.16E·11 2.41E-11 2.41E·11 

light elements 
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-bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pe12.51 
pu232 

6.66E-11 
6.60E-07 

.OOE+OO 
7.11E-18 
5.44E-23 
2.19E-20 
9.16E·18 
8.91E-18 
4.13E-17 
1. 04 E -11 
6.21E-33 
1.98E-14 
1.58E-14 
1.84E·08 
6.75E-30 
4.95E·09 
9.00E·11 
6.83E·09 
2.82E·03 
1.60E·11 
4.61E·09 
3.43E·06 
1 . 95 E · 15 
3.29E·28 
7.99E-09 
1.71E·08 
1.33E·03 
1 .1!'3;:- o 1 
2.9~E-09 
3.90[·02 
1.2:)[-28 
5.310'-07 
5. 1 "'t. 03 
3.2Gt~-26 

7.41E-11 
7.42E-07 

.OOE+OO 
7.65E-18 
5.85E-23 
2.53E-20 
1.02E-17 
9.60E-18 
4.44E-17 
1.15E-11 
6. 16E- 29 
2.14E-14 
1.70E·14 
2.05E·08 

-6.69E·26 
5.33E·09 
9.68E-11 
7.87E·09 
3.13E·03 
1.73E·11 
5.31E-09 
3.71E·06 
2.11E·15 
3.26E·24 
8.60E·09 
1.85E·OI3 
1.53E-03 
2.0.3E·01 
3.z·,>E·09 
4.23E·02 
1. 40;:- 13 
5.31E-07 
5.57E-03 
3. 46E · 11 

8.16E-11 
8.17E-07 

.OOE+OO 
8.21E-18 
6.27E-23 
2.88E-20 
1.12E--17 
1.03E-17 
4.76E-17 
1.27E·11 
6.61E-29 
2.29E-14 
1.83E-14 
2.26E-08 
7.17E·26 
5.72E·09 
1.04E-10 
8.96E·09 
3.45E·03 
1.87E·11 
6.05E·09 
3.98E·06 
2.28E·15 
3.50E·24 
9.23E·09 
1.98E·08 
1. 74E ·03 
2. H~l: · 01 
3.29!-09 
4.56E·OZ 
1.51E-13 
5.37E·07 
5.98E·03 
3.71E·11 

8.92E-11 
8.93E-07 

.OOE+OO 
8. 77E-18 
6.70E-23 
3.25E-20 
1.23E-17 
1.10E-17 
5.09E·17 
1.39E·11 
7.05E-29 
2.45E-14 
1.95E·14 
2.47E·08 
7.66E·26 
6.10E·09 
1.11E-10 
1.01E·08 
3.77E·03 
Z.OOE-11 
6.82E·09 
4.25E·06 
2.44E·15 
3.74E·24 
9.85E·09 
2.12E·08 
1.96E·03 
2.33E-01 
3.~1E-09 
4.89E·02 
1. 6?[- 13 
5.37[-07 
6.3';E-03 
3. <f6E ·11 

9.68E-11 
9.69E-07 

.OOE+OO 
9.32E-18 
7.12E-23 
3.63E-20 
1.33E-17 
1. 17E -17 
5.40E-17 
1.51E-11 
7.49E-29 
2.60E-14 
2.07E-14 
2.68E·08 
8.14E·26 
6.49E·09 
1.18E·10 
1.13E·08 
4.09E·03 
2.14E·11 
7.63E·09 
4.51E·06 
2.61E·15 
3.97E·24 
1.05E·08 
2.25E·08 
2.20E·03 
2.49E·01 
3.33E·09 
5.22E·02 
1. 73E -13 
5.37E·07 
6.79E-03 
4. 21E -11 

9.68E-11 
9.59E-07 

.OOE+OO 
9.34E-18 
7.13E-23 
3.63E-20 
1.33E-17 
1.17E-17 
5.42E-17 
1.51E-11 
3.88E-34 
2.61E·14 
2.08E·14 
2.68E·08 
4.21E·31 
6.50E·09 
1.18E·10 
1.13E·08 
4.09E·03 
2.14E·11 
7.63E·09 
4.51E·06 
2.61E·15 
2.06E·29 
1.05E·OS 
2.25E·D3 
2.20E·03 
2.49E-01 
2.92F·O? 
5.22E·02 
1.73E·2K 
5.37E·G7 
6.79"·(·3 
4.21C·2o 

sa~2h: fbr-field cr1t based on b~w 15~15, 3.00wt%, 20gwd/mtu 40~ h2o/ 8~ uo2 
pawer= 1.468E-03mw, burnup=5.3618E+03mwd, flux= 9.28E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.45E·06 1.45!=·06 1.45E·06 1.44E-06 1.44E·06 1.44E·06 
1.81E·11 1.1\lE-11 1.81E·11 1.81E·11 1.81E·11 1.81E·11 
8.0~E-12 B.D~E-12 8.08E·12 8.08E·12 B.OSE-12 B.OBE-12 

pa233 
pa234m 
p~234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 

.00E+OO .OOE+OO .OOE+OO .ODE+OO .OOE+OO .OOE+OO 
3.19E-25 3.1~E-21 3.39E·21 3.£2E-21 3.85E·21 1.99E·26 
2.73E-32 2.9~E-17 3.15E·17 3.37E·17 3.5BE·17 3.58E·32 
6.21E·07 6.74E·07 7.24E·07 7.72E·07 8.21E·07 8.13E·07 
9.92E·02 1.07E·01 1.15E·01 1.23E·01 1.31E·01 1.31E·01 
9.3~E+OO 9.35E+GO 9.3BE+OO 9.40E+GO 9.42E+OO 9.42E+GO 
7.11E+02 7.10E+02 7.08E+OZ 7.07[+02 7.06E+02 7.06E+G2 
1.71E+02 1.78E+02 1.78t+02 1.78E+02 1.78E+02 1.78E+02 
4.49E·13 1.14E·06 1.14E·06 1.14E·06 1.14E·06 6.96E·13 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.63E+04 3.63E+04 
1.12E·22 1.12E·07 1.12E·07 1.12E·07 1.12E·07 1.12E·22 
1.03E·40 2.05E·40 4.1DE·40 8.21E·40 1.33E·39 1.33E·39 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.94E·12 3.12E·12 3.12E·12 3.12E-12 3.11E·12 1.64E·12 
7.45E·28 7.41E·13 7.41E·13 7.40E·13 7.40E·13 7.40E·28 
5.30E·07 5.72E·07 6.14E·07 6.55E·07 6.97E·07 6.97E·07 
4.19E+01 4.18E+01 4.18E+01 4.18E+01 4.18E+01 4.18E+01 

o:tinldes 

( 

page 39 



( ( 
Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT 

np238 1.17E-14 5.52E-07 5.51E-07 5.51E-07 5.51E-07 1.93E-14 
np239 2.44E-15 1.62E-05 1.62E-05 1.62E-05 1.62E-05 6.38E-15 
np240m 8.76E-43 1. 75E-42 3.50E-42 7.01E-42 1.14E-41 1.14E-41 
np240 1.80E-40 1. 19E -15 1.19E-15 1.19E-15 1.19E-15 4.66E-40 
np241 ;oOE+OO .OOE+OO .OOE+OO .OOE+OO . .OOE+OO .OOE+OO 
pu236 3.39E-10 4.03E-10 4.03E-10 4.03E-10 4.03E-10 3. 18E- 10 
pu237 9.81E-16 6.79E-14 7.04E-14 7.27E-14 7.51E-14 2.76E-16 
pu238 8.32E-03 8.35E-03 8.34E-03 8.34E-03 8.33E-03 8.27E-03 
pu239 1.16E+01 1.24E+01 1.32E+01 1. 39E+01 1.47E+01 1. 4 7E+01 
pu240 1.02E-01 1.16E-01 1.31E-01 1.46E-01 1.61E-01 1.61E-01 
·pu241 1.46E-05 1.71E-05 1.93E-05 2.15E-05 2.37E-05 2.26E-05 
pu242 1.00E-06 1.26E-06 1.56E-06 1.89E-06 2.26E-06 2.26E-06 
pu243 7.66E-31 9.61E-16 1.19E-15 1.44E-15 1. 72E -15 1.73E-30 
pu244 6.24E-30 1. 22E- 29 2.27E-29 4.03E-29 6.88E-29 6.88E-29 
pu245 .OOE+OO 1.53E-40 3.06E-40 6.11E-40 9.93E-40 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 3.89E-35 4.45E-20 5.06E-20 5.69E-20 6.33E-20 6.34E-35 
am240 1.78E-32 2.04E-17 2.32E-17 2.60E-17 2.90E-17 2.90E-32 
am241 3.89E-04 4.47E-04 S.OBE-04 5.72E-04 6.36E-04 6.36E-04 
am242m 6.31E-08 7.30E-08 8.32E-08 9.39E-08 1.05E-07 1.04E-07 
am242 8.14E-13 6.07E-12 6.90E-12 7.76E-12 8.64E-12 1.35E-12 
am243 2.79E-09 3.66E-09 4.69E-09 5.89E-09 7.29E-09 7.29E-09 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 7.67E-33 l.OOE-17 1.28E-17 1.61E-17 1.99E-17 1.99E-32 
am245 .OOE+OO 2.98E-41 5.97E-41 1.19E-40 2.09E-40 .OOE+OO 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO . OOE+OO 
cm241 3.43E-25 1.28E-22 1.46E-22 1.64E-22 1.83E-22 8.12E-26 
cm242 4.47E-10 1.23E-09 1.39E-09 1.57E-09 1.7~E-09 5.85E-10 
cm243 8.69E-15 1.01E-14 1.15E-14 1.29E-14 1.44E-14 1.41E-14 
Col244 1. 17E ·13 1. 5 7E · 13 2.01E-13 2.53E-13 3. 13E- 13 3. 01 E- 13 

0 

, .. •.:;2h: far-fic·ld crit bcbed on b.\." 15;..15, 3.0Gwt~:, ZOqwJ/::;tu 40/; h2o/ 8,~ uo2 
power= 1.468E-03mw, burnup=5.3618E+03mwd, flux= 9.2bE+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single rc~ctor assembly 

charge ***~~** d ******* d ******* d ***+~~· d x•***** d 
cm245 
cm246 
cm247 
cm248 
cm249 
crn250 
cm251 

totals 
0 flux 

6.95E-17 9.78E-17 1.34E-16 1.79E-16 2.35E-16 2.35E-16 
1.74E-19 2.63E-19 3.85E-19 5.48E-19 7.60E-19 7.60E-19 
8.10E-24 1.34E-23 2.12E-23 3.25E-23 4.83E-23 4.83E-23 
3.74E-27 6.74E-27 1.16E-26 1.91E-26 3.04E-26 3.04E-26 

.OOE+OO 7.65E-38 1.31E-37 2.17E-37 3.45E-37 .OOE+OO 
S.SZE-43 1.08E-42 1.99E-42 3.52E-42 6.00E-42 6.00E-42 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E•G~ 3.73E+04 

9.2BE+O? 9.28E+07 9.28E+07 9.2~E+07 9.27E-08 
0 1q array has 20 entries. 

1 entries. 
1 entries. 
1 entries. 
1 entries. 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 12 entries. 
1library information ... 

cross-section data taken from position number 5 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 

( 
XIX - Page 33 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

pass n applies mid time densities of nth library interval 
first library updated was... . 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ..• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endftb-vi 

neutron flux spectrum factors and cross sections were produced from 
the 11 presas2 11 case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******************************************************************************** 
* * 
* ··* * * * * * * * * * * * ~ .. * * * * * * * * * * * * * * * * * * * * * -1-' * *.;. *"' * * * * * * * * * * * * * * * * * * /.: * * * * * * * ., 7\. * * * * * * * * * * 

.orrer identification and sizes of library. 
d~ta set n~~e: ft33f001 

8/29/1996 date library was produced 
16?7 total number of nuclid~s in library 

6R9 number of light-element nuclides 
1?.9 nun,bcr of ;.,ctinid·c nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-dingonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 41 
power= .OOmw, burnup= 6702.mwd, flux= 9.23E+07n/cm**2-sec 

basis = 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

i11iti~l *****w* d ~~***** d ******* d ~*~***x <J ******* d 
productions 1.22785~[•06 1.228214E+06 1~228540E+06 1.228B33E+06 1.229094[+06 1.229093E~06 
absorptions 9.908031E+05 9.912365E+05 9.916465E+05 9.920353E+05 9.92~034E+OS 9.924018E+05 
k infinity 1.239251[+00 1.239072E+OO 1.238889E+OO 1.233699E+OO 1.238502E+OO 1.23S503E+OO 

in it i :, l 
actinide 
absorpticns 9.795352E+05 
non-actinide 
abs. fracs. 1.137245E-02 
sas2h: far-field crit based 

power= .OOmw, burnup= 

sm149 
eu151 
nd143 

initial ******* d 

5.41E-03 
?.OOE-04 
5.33E-04 

5.42[-03 
7.37E-04 
5.66E-04 

*""***** d ******* d **""**** c.! 

9.798043E+05 9.200555E+05 9.802891E+CJ5 9.B050)c.E+05 

1.153332E-02 1.168865E-02 1.184052E-02 1.198888E-02 
on b&w i5x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
6702.mwd, flux= 9.23E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

5.43E-03 
7.72E-04 
5.99E-04 

5.44E-03 
8.08E-04 
6.31E-04 

5.44E-03 
8.42E-04 
6.63E-04 

5.44E-03 
8.42E-04 
6.63E-04 

9.8050:.8~+05 

1.198804E-02 
fission products page 42 
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rh103 2.49E-04 2.65E-04 2.81E-04 2.96E-04 3.12E-04 3.12E-04 
xe131 1.70E-04 1.80E-04 1.91E-04 2.01E-04 2.12E-04 2.12E-04 
gd155 1. 74E-04 1. 78E-04 1.81E-04 1.84E-04 1. 86E-04 1.87E-04 
cs133 1.32E-04 1.40E-04 1.48E-04 1.56E-04 1.64E-04 1.64E-04 
sm147 9.76E-05 1.04E-04 1. 1 OE- 04 1.16E-04 1.22E-04 1.22E-04 
tc 99 9.54E-05 1.01E-04 1.07E-04 1.13E-04 1.18E-04 1.18E-04 
nd145 7.49E-05 7.95E-05 8.41E-05 8.87E-05 9.33E-05 9.33E-05 
cd113 8.65E-05 8.78Ec05 8.90E-05 9.00E-05 9.09E-05 9.09E-05 
mo 95 5.19E-05 5.51E-05 5.83E-05 6.15E-05 6.47E-05 6.47E-05 
sm152 4.64E-05 4.96E-05 5.29E-05 5.62E-05 5.95E-05 5.95E-05 
-gd15 7 4.69E-05 4.75E-05 4.81E-05 4.87E-05 4.93E-05 4.93E-05 
sm150 3.23E-05 3.48E-05 3.74E-05 3.99E-05 4.25E·05 4.25E-05 
kr 83 3.24E-05 3.44E·05 3.64E-05 3.84E·05 4.03E·05 4.03E-05 
cs135 2.98E-05 3.16E-05 3.35E·05 3.53E·05 3.71E·05 3.71E-05 
ru101 2.31-E-05 2.45E-05 2.59E-05 2. 74E·05 2.88E·05 2.88E-05 
pr141 2.22E-05 2.36E-05 2.49E-05 2.63E·05 2.77E-05 2.77E-05 
eu153 2.14E-05 2.27E-05 2.41E-05 2.55E-05 2.69E-05 2.69E-05 
la139 1.82E·05 1.93E-05 2.04E-05 2.15E-05 2.26E-05 2.26E-05 
sm151 1.74E-05 1.76E-05 1.76E-05 1. 76E-05 1.77E-05 1. 75E·05 
ba137 8.68E-06 9.23E-06 9.77E-06 1.03E-05 1.08E-05 1.08E-05 
pd105 8.26E-06 8.80E-06 9.35E-06 9.90E-06 1.05E-05 1.05E-05 
zr 93 7.28E-06 7.73E-06 8.17E-06 8.62E-06 9.06E-06 9.06E-06 

i 129 5.75E-06 6.11E-06 6.48E-06 6.84E-06 7.20E-06 7.20E-06 
ag109 5.27E-06 5.73E-06 6.21E-06 6.70E·06 7.20E-06 7.20E-06 
nd144 5.49E-06 5.83E-06 6.17E·06 6.52E-06 6.86E-06 6.86E-06 
mo 97 4.12E-06 4.37E-06 4.63E-06 4.88E-06 5.i4E-06 C,. 14F -01) 
zr "91 1.92E-06 2.04E-06 2. 16E- 06 2.28E-06 2.39E-06 2.39E-06 
gd152 1.52E-06 1. 71 E -06 1.90E-06 2.11E-06 2.32E-06 2.32[-06 

y 89 1. 84E- 06 1.96E-06 2.07E-06 2.18E·06 2.29E-06 2.29E-06 
ru102 1. 69E- 06 1.80E·06 1 . 91 E- 06 2.01E·06 ;: . 1 ?E- 06 2.i2E·06 
pd108 1.44E·06 1.55E·06 1.67E·06 1.79E·06 1.92E·06 1. 92E · 06 
ce142 1.51E-06 1.60E·06 1.70E·06 1.79E·06 1 . BilE· 06 1.FoE·06 
nd148 1.45E-06 1.54[·06 1.63E·06 1.72E·06 1.81E·06 1.81E-06 
nd146 1.22E-06 1.30E ·06 1.37E·06 1.45E·06 1.S2E-06 1.52E·06 
bil138 1.04E-06 1.11E·06 1. 17E · 06 1.24E·06 1.30E·OS 1.30E·06 
in 115 1.03C:·06 1.10E-06 1 . 17E · 06 1.23E·06 1.30E-G6 1.30E·06 
cc140 9.76E·07 1.04E-06 1.10E·06 1.16E·06 1.22E·06 1.22E-06 
X£'132 8.81E-07 9.36E-07 9 .. 91E-07 1.05E·06 1.10E·06 1.10E-06 
pd1 07 7.80E-07 8.39E-07 9.00E-07 9.62E·07 1.03E-06 1.03E-06 
mo 98 6.02E·07 .6.39E-07 6.77E·07 7 .14E-07 7.51E-07 7.51E·07 
mo100 5.84E·07 6.21E-07 6.57E-07 6.93E-07 7.29E·07 7.29E·07 
xe134 5. 76E·07 6.12E·07 6.48E-07 6.84E-07 7.19E-07 7.19E·07 
zr 92 4.64E·07 4.93E·07 5.21E-07 5.50E·07 5.713E-07 5.78E·07 

i 127 3.99E-07 4.25E·07 4.51E·07 4.77E·07 5.03E-07 5.03E·07 
ru104 3. 73E- 0 7 3.97E·07 · 4.21E·07 4.45E·07 4.69E·07 4.69E·07 
zr 96 3.64E·07 3.87E-07 4.09E·07 4.31E·07 4.54E·07 4.54E-07 
S<,~;2h: far-field cr it based on b&w 15x15, 3.00•Jtl, ~Oghrl/mtu 4 0/~ h2o/ 8% uo2 f is~ i en pr·oduc ts pn9e 43 c f ~~ -1 ,~ t i C, II nf ~ ~ t -- l I: , " ,. ~-,: ~ ,-.'I r :~ .,... :-. 

puwer= . Ouu"', burnup-= 6702.n>wd, flux= 9. L::-t-+l:in/cui"·"" 2- ~;L·l: 
0 initial 'll.**llt*** d ***-A"*** d "****** d **"~<: ... **~ d *""""'**"It:* d 

nd150 3.24E-07 3.45E·07 3.65E·07 3.85E·07 4.06E·07 4.06E·07 
xe136 3.12E·07 3.31E-07 3.50E-07 3.70E·07 3.89E-07 3.89E·07 
ru 99 2.48E·07 2.80E·07 3.13E·07 3.48E-07 3.8'>E·07 3.86E-07 
br 81 2.33E·07 2.47E·07 2.62E-07 2. 76E-07 2.90E-07 2.90E-07 
rb 85 2.26E-07 2.40E·07 2.54E-07 2.67E·07 2.81E·07 2.81E·07 
cd111 1.88E-07 2.02E-07 2.16E-07 2.30E·07 2.45E-07 2.45E-07 
zr 94 1.96E-07 2.08E·07 2.20E-07 2.32E-"07 2.44E-07 2.44E-07 
zr 90 1.81E-07 1.92E-07 2.03E-07 2.14E-07 2.26E-07 2.26E·07 
sm154 1.44E-07 1.53E·07 1.62E·07 1. 72E-07 1.81E-07 1.81E-07 
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1 
0 

0 

te130 1.43E·07 1.51E·07 1.60E-07 1.69E-07 1.78E·07 1.78E·07 
rb 87 1.30E-07 1.38E·07 1.46E·07 1.54E-07 1.62E-07 1.62E·07 
se 77 9.37E·08 9.95E-08 1.05E·07 1.11E·07 1.17E-07 1.17E·07 
pd106 7.68E·08 8.22E-08 8.76E·08 9.31E·08 9.86E-08 9.86E-08 
gd156 6.21E·08 6.73E-08 7.26E·08 7.80E·08 8.35E-08 8.35E-08 
gd154 5.18E·08 5.85E·08 6.56E·08 7.31E-08 8.11E·08 8.11E-08 
kr 84 6.16E-08 6.54E-08 6.92E·08 7.30E·08 7.68E-08 7.68E-08 
eu152 6.29E·08 6.98E-08 7.32E-08 7.65E·08 7.98E·08 7.47E·08 
pm147 7.67E·08 9.87E-08 9.86E-08 9.85E·08 9.85E·08 7.16E-08 
se 79 4.77E-08 5.07E·08 5.36E-08 5.65E-08 5.94E-08 5.94E-08 
·sb121 4.71E-08 5.01E-08 5.31E-08 5.61E-08 5.92E-08 5.92E-08 
eu155 5.27E-08 6.14E-08 6.18E-08 6.21E-08 6.24E-08 5.19E-08 
sb123 3.82E-08 4.06E-08 4.31E-08 4.55E-08 4.79E-08 4.79E-08 
dy161 3.32E-08 3.61E-08 3.90E-08 4.20E-08 4.50E-08 4.50E-08 
kr 86 3.44E-08 3.65E-08 3.86E-08 4.07E~08 4.28E-08 4.28E-08 
te128 3.16E-08 3.36E-08 3.56E-08 3.76E-08 3.96E-08 3.96E-08 
ba135 2.40E-08 2.70E-08 3.03E-08 3.38E-08 3.74E-08 3.74E-08 
se 80 2.24E-08 2.38E·08 2.52E-08 2.66E-08 2.79E-08 2.79E-08 
te125 2.05E·08 2.18E-08 2.32E-08 2.45E-08 2.59E-08 2.59E-08 
ru100 1.57E-08 1.77E-08 1.98E-08 2.20E-08 2.44E-08 2.44E-08 
tb159 1.71E-08 1.84E-08 1.97E-08 2.11E-08 2.24E·08 2.24E-08 
cd112 1.43E-08 1.53E-08 1.63E-08 1.73E-08 1.83E-08 1.83E-08 
gd158 1.38E-08 1.48E-08 1.59E-08 1.70E-08 1.81E-08 1.81E-08 
nd142 1.11E-08 1.25E-08 1.40E·08 1.56E·08 1.72E·08 1.72E·08 
ba134 1.07E·08 1.20E-08 1.35E·OS 1.50E·03 1.66E·08 1.66E·08 
li 6 1.?~F-O:l 1.VE-08 1.40E·08 1.47E·08 1.55E·08 1.55E-03 
sm148 9.77E·09 1.10E·08 1.23E·OS 1.37E·OS 1.52E·08 1.52E·OS 
sn117 1.08c·CI' 1.15E-08 1.22E·03 1.29E-01l 1.37E·08 1.37E-03 
pd104 7.20E·09 8.12E·09 9.10E·09 1.01E·08 1.12E·08 1.12E-03 
sn119 8.62E-09 9.13F-09 9.73E·09 1.03E·08 1.08E·08 1.08E·08 
cd114 8.10E·G9 8.71E-09 9.34E-09 9.97E·09 1.06E·08 1.06E·08 
sn115 7.90E-09 8.40E·09 8.91E·09 9.42E-09 9.93E·09 9.93E·09 
dy164 6.52E-09 7.15E·09 7.80E-09 8.48E·09 9.18E·09 9.18E·09 
dy162 6.03E-C9 6.61E·09 7.21E·09 7.83E-09 8.47E·09 8.47E·09 
sr 88 6.3?E·09 6.71E-09 7.09E·09 7.48E·09 7.87E·09 7.87E·09 
pd110 5.97E·OY 6.42E·09 6.88E·09 7.35E·09 7.83E·09 7.83E·09 
nb 93 3.86E·09 4.36E·09 4.88E·09 5.44E·09 6.02E·09 6.02E·09 
sr 90 5.95E-09 6.09E·09 6.08E·09 6.07E·09 6.06E·09 5.87E·09 
se 82 4.31E·09 4.57E·09 4.84E-09 5.10E·09 5.37E·09 5.37E·09 
sn126 3.67E-09 3.91E-09 4~15E·09 4.39E·09 4.63E·09 4.63E-09 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% hZo/ 8% uo2 

fraction of total absorption rate 
power= .onmw, burnup= 6702.mwd, flux= 9.23E+07n/cm**2·sec 

se 78 
mo 96 
c ..11 t::;L 
snl c:. 
br 79 
ba136 
cd110 
as 75 
xe130 
dy163 
ag107 
kr 82 
in113 
xe129 
sn118 

inltlal ~~~*~** d ******* d ******~ d ******* d ******* d 

3.30E-09 
2.6;;l-09 
-; . 1-;' - -,,; 
2- ~-L, ;-:- l:';-

1. c:~ 1:- c9 
1. 91 E- 09 
1.50E-G') 
1.9M-09 
1. 4LE- 09 
1. 48E · 09 
1.21.\E-09 
1.39E·09 
1.54E·09 
1.12E·09 
1. 11 E- 09 

3.51E·09 
2.96[·09 
-:: • f ' ! - ':: ~~ 

2. '; ,_ E- u9 
2.20E-09 
2.0JE-09 
1.73E-09 
2. O:)E- 09 
1.64E-09 
1.63E·09 
1.46E·09 
1.53E·09 
1.64E-09 
1.27E-09 
1.18E·09 

3.72E·09 
3.30E·09 
7. •· .. ,r:- C· ') 

3.09E-u;; 
2.46E-09 
2.261::·09 
1.97E·09 
2.ZOE·09 
1.82E·09 
1.78E·09 
1.66E-09 
1.67E-09 
1. 74E·09 
1.42E·09 
1.26E-09 

3.92E-09 
3.65E-09 
! . 1 I - ~. ·-~ 

.:S.LJL-0:;· 
2.74E-09 
2.44E-09 
2.23<::·09 
2.32E-09 
2.00E·09 
1.94E·09 
1.86E·09 
1.81E·09 
1.84E·09 
1.58E-09 
1.33E-09 

4.13E·09 
4.03E·09 

3.4SL-(J9 
3.0.3E-09 
Z.63E·09 
2.52E·09 
2.45E-09 
2.19E·09 
2.10E·09 
2.09E·09 
1. 96E·09 
1. 94E- 09 
1.75E·09 
1.40E-09 

4.13E·09 
4.03E·09 
?.\:r-c: 
3~4~!:-uS.· 
3.03E-09 
2.63E·09 
2.52E-09 
2.45E-09 
2.19E·09 
2.10E·09 
2.09E·09 
1.96E·09 
1.94E·09 
1. 75E- 09 
1.40E-09 

fission products 

( 
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1 
0 

0 

.cs137 1.34E-09 1.37E-09 1.37E-09 1.37E-09 1.37E·09 1.33E-09 
sn122 9.49E·10 1.01E-09 1.07E-09 1.13E-09 1.19E-09 1.19E-09 
cd116 9.41E-10 1.00E-09 1.06E-09 1.12E-09 1.18E-09 1.18E-09 
te126 7.09E-10 7.95E-10 8.86E-10 9.81E-10 1.08E-09 1.08E·09 
sn120 7.05E-10 7.50E·10 7.95E-10 8.40E-10 8.86E-10 8.86E·10 
ge 73 5.45E-10 5.79E-10 6.13E·10 6.48E-10 6.82E-10 6.82E-10 
cs134 2.53E-10 3.76E-10 3.98E·10 4.20E-10 4.42E-10 2.90E-10 
ge 76 1.93E-10 2.05E-10 2.17E-10 2.29E-10 2.41E-10 2.41E-10 
gd160 1.75E-10 1.89E-10 2.03E-10 2.18E-10 2.33E-10 2.33E-10 
kr 85 1.92E-10 2.04E-10 2.04E-10 2.04E-10 2.04E-10 1.88E-10 
~o165 1.13E-10 1.25E-10 1.37E-10 1.50E-10 1.64E-10 1.64E-10 
dy160 5.75E-11 6.53E-11 7.36E-11 8.25E-11 9.19E-11 9.19E-11 
ce144 8.88E-11 2.16E·10 2.16E-10 2.15E-10 2.15E-10 7.08E-11 
xe128 4.07E-11 4.59E-11 5.14E-11 5.72E-11 6.34E-11 6.34E-11 
te124 3.23E·1~ 3.49E-11 3.76E-11 4.04E-11 4.32E-11 4.32E-11 
sr 86 2.53E-11 2.82E-11 3.11E-11 3.42E-11 3.74E-11 3.74E·11 
sr 87 2.38E-11 2.54E-11 2.70E-11 2.86E-11 3.02E-11 3.02E-11 
sn116 1.56E-11 1.76E-11 1.97E-11 Z.20E-11 2.43E-11 2.43E-11 
nb 94 1.35E-11 1.45E-11 1.55E-11 1.66E-11 1.77E-11 1.77E-11 
ge 74 1.10E·11 1.16E-11 1.23E-11 1.30E-11 1.37E-11 1.37E-11 
se 76 8.87E-12 9.73E-12 1.06E-11 1.15E-11 1.25E-11 1.25E-11 
te122 6.51E-12 7.35E-12 8.24E-12 9.18E-12 1.02E-11 1.02~-11 
ge 72 7.63E-12 8.13E-12 8.62E-12 9.12E-12 9.62E-12 9.62E-12 
er166 5.84E-12 6.48E-12 7.15E-12 7.84E-12 8.57E-12 8.57E-12 

y 90 5.66E-12 5.79E-12 5.78E-12 5.78E-12 5.77E-12 5.59E-12 
ru106 5.97E-i2 1.i9E-ii i.ZOE-11 1.22E-11 1.23E-11 5.25E-12 
sb125 4.61E-12 5.95E-1~ ~.98E-12 6.00E-12 6.02E-12 4.40E-12 
kr 80 9.43E-13 i.OBE-12 1.23E-12 1.39E-12 1.57E-12 1.57E-12 
nb 95 2.35E-12 5.50E-11 5.49E-11 5.49E-11 5.48E-11 B.62E-13 
zr 9~ 1.14E-12 5.92E-11 5.92E-11 5.91E-11 5.91[·11 4.21E-13 
er167 1.93E-13 2.25E-13 2.59E-13 2.96E-13 3.36E-13 3.36!:-13 

y <;1 6.81E-13 5.11l-11 5.11E-11 5.10E-11 5.09!·11 2.2'7C-13 
tc123 1.15E-13 1.33C-13 1.53E-13 1.75E·1~ 1.99E-13 1.99E-13 
tc12/rrl 3.03E·13 3.00E-12 3.011::·12 3.02E-12 3.03!:-12 l.I{'E-13 
Sas2~,; far-field crit based On b&i-i 15x15, 3.00wt't:;, 20c;~·H"i/llltU 4(!,: h2o/ e;; U02 

fraction of total absorption r~te 
-power= .OOnn<, bur·nup= 6?0Z.n1wd, flux= 9.23E+07n/crn**2-sec 

cd108 
ru103 
ce141 
be 9 
sr 89 
l i 7 
sn114 
sb126 

. ~ ; .. ' ' ' 

~ ;·, j £ ~. 

t :_ 1 c (J 

cc.i 1 i Srn 
tc129m 
sb124 
cd109 
pm148 
pr143 
eu1 56 

initial ******* d ******* d ******* d ******* d ******* d 

2.89E-14 
2.14E-13 
2.41E-13 
2.41E-14 
7.32E-14 
9.8'-E-15 
3.93E-15 
4.?2E-15 

... · .. -lc 

..:, . c·~-~- 16 
3. 18E- 16 
3.63E-16 
2. 11 E · 17 
1.21E-18 
5.12E-18 
8.40E-18 
9.14E-19 

3.48E-14 
1.36E-10 
5.79E-10. 
2.56E-14 
1.09E-11 
l.OSE-14 
4.44E-15 
6.22E-15 

::- • / ~- t.- 1) 
1.13~-14 

9.31E-14 
6.77E-13 
1.46E-15 
2.24E-18 
4.92E-14 
9.60E-10 
1.56E-11 

4.15E-14 
1.36E-10 
5. 79£-10 
2.71E-14 
1.09E-11 
1.11E-14 
4.98E-15 
6.52E-15 
1 . : '•C- 1? 
~. 1 'L · I:) 
i.''JE-11. 
9.34E-14 
6. 78~·13 
1.50E-15 
2.42E-18 
4.93E-14 
9.59E-10 
1. 58E ·11 

4.90E-14 
1.36E-10 
5.79E-10 
2.86E-14 
1.09E-11 
1.17E-14 
5.56E-15 
6.83E-15 
1 . 0 •:· ~: • 1 ~ 
~J. / ·, L- .I) 
1. <C;/[- 1 '+ 
9.37E-14 
6.79E-13 
1.)3E-15 
2.59E-18 
4.93E-14 
9.59E-10 
1.59E-11 

5.74E-14 
1.36E-10 
5. 78E- 10 
3.01E-14 
1.09[·11 
1.23E-14 
6. 17E- 15 
7. 1'ir- 15 
1. 7'"·.,-· 

.:_. I : - ·~) 

;: . (·y i'- i I, 
9. I, UE- 14 
6.cor:-13 
1. 5 7E- 15 
2.78t·18 
4.94E-14 
9.58E-10 
1.61E-11 

5.74E-14 
4.29E-14 
3.43E-14 
3.01E-14 
Z.OoE-14 
1.23E-14 
6.17E-15 
5.32E-15 
1 . [- r, :- - , / 
') • ,_ r , ~ - i :_ 
2.G~~E~1C 

?.?toE-11' 
5.54E-17 
b. 19L -11.! 
1. 40E -18 
1. 12E -18 
8.30E-20 
1.84E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=6.7023E+03mwd, flux= 9.23E+07n/cm**2-sec 

ti,·;,ion pro::Jucts 

light elements 

( 
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0 

0 
1 

0 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l 27 
al 28 
al 29 
al 30 
s i 28 
si 29 
s i 30 
s i 31 
s i 32 

totals 
flux 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
3.18E-04 3.38E-04 3.58E-04 3.78E-04 3.97E-04 3.97E-04 
9.47E-07 1.01E-06 .1.07E-06 1.12E-06 1.18E-06 1.18E-06 
1.46E-11 1.57E-11 1.58E-11 1.60E-11 1.62E-11 1.51E-11 

.OOE+OO 2.30E-35 2.32E-35 2.3SE-35 2.37E-35 .OOE+OO 
6.20E-09 6.53E-09 6.86E-09 7.18E-09 7.49E-09 7.49E-09 
5.27E-05 5.60E-05 5.92E-05 6.25E-05 6.58E-05 6.58E-05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
6.33E-06 6.73E-06 7.12E-06 7.51E-06 7.90E-06 7.90E-06 
7.11E-10 7.96E-10 8.85E-10 9.79E-10 1.08E-09 1.08E-09 
4.16E-08 4.42E-08 4.68E-08 4.94E-08 5.20E-08 5.20E-08 
2.60E-30 2.61E-15 2.61E-15 2.61E-15 2.61E-15 2.61E-30 
1.18E-11 1.54E-11 1.54E-11 1.54E-11 1.54E-11 1.11E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
9.66E-24 9.55E-09 9.55E-09 9.55E-09 9.55E-09 9.55E-24 
1.59E-30 1.57E-15 1.57E-15 1.57E-15 1.57E-15 1.57E-30 
8.06E-40 8.98E-25 9.95E-25 1.10E-24 1.20E-24 1.20E-39 
4.57E-02 4.82E-02 5.07E-02 5.32E-02 5.56E-02 5.56E-02 
7.79E-08 8.69E-08 9.63E-08 1.06E-07 1.16E-07 1.16E-07 
9.47E-07 1.01E-06 1.06E-06 1.12E-06 1.18E-06 1.18E-06 
7.77E-28 7.79E-13 7.79E-13 7.79E-13 7.79E-13 7.79E-28 

.OOE+OO 5.74E-25 5.74E-25 5.74E-25 5.74E-25 .OOE+OO 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
7.16E-26 7.08E-11 ?.OBE-11 7.08£-11 7.08E-11 7.08E-26 
6.13E-38 6.87E-23 7.64E-23 8.4SE-23 9.30E-23 9.30E-38 

.OOE+OO 5.07E-33 5.97E-33 6.98E-33 8.09E-33 .OOE+OO 
1.33E-01 1.40L-01 1.48E-01 1.55E-01 1.62E-01 1.62E-01 
6.62E-07 7.42E-07 8.25E-07 9.13E-07 1.01E-06 1.01E-06 
3.44E-12 4.10E-12 4.83E-12 5.64E-12 6.54E-12 6.54E-12 
8.97E-40 1.06£-24 1.25E-24 1.46E-24 1.70E-24 1.70E-39 
5.27E-31 6.33E-31 7.49E-31 8.72E-31 1.02E-30 1.02E-30 
5.75E+04 5.7SE+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

9.23E+07 9.23E+07 9.23E+07 9.23E+07 9.23E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=6.7023E+03mwd, flux= 9.23E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
r'h?11 
po212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 

charae ******* d ******* d ******* d ******* d ******* d 
3.56E;OO 3.9~E+OO 4.30E+OO 4.70E+OO 5.10E+OO 5.11E+OO 
7.45E-03 E.61E-03 9.85E-03 1.12E-02 1.26E-02 1.26E-02 
7.30E·04 8.22E-04 9.20E-04 1.02E-03 1.13E-03 1.13E-03 
4.1BE-05 4.71E-05 5.27E-05 5.85E-05 6.47E-05 6.47E-05 
1.03E-10 1.15E-10 1.26E-10 1.38E-10 1.51E-10 1.51E-10 
5.70E-05 6.15E-05 6.59E-05 7.04E-05 7.49E-05 7.49E-05 
1.! 70

· 11 •.•1• -11 1.~CE-11 1.i7f-11 1.7"r·11 1.7(r-11 
1.~3E-11 1.~1L-11 1.59~·11 1.b8E-11 1.76l-\1 1.7~~-1 I 

1.30E-10 1.41E-10 1.51E-10 1.61E-10 1.71E-10 1.71E-10 
.OOE+OO .OOE+OD .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

6.94E-04 8.~1E-04 9.62E-04 1.12E-03 1.28E-03 1.28E-03 
.OOE+OO .QOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

3.51E-08 3.78E-08 4.06E-08 4.33E-08 4.61E-08 4.61E-08 
8.45E-13 8.93E-13 9.42E-13 9.91E-13 1.04E-12 1.04E-12 
1.36E-12 1.43E-12 1.51E-12 1.59E-12 1.67E-12 1.67E-12 
2.41E-11 2.68E-11 2.95E-11 3.23E-11 3.52E-11 3.52E-11 
9.68E-11 1.04E-10 1.12E-10 1.19E-10 1.27E-10 1.27E-10 
9.59E-07 1.04E-06 1.12E-06 1.20E-06 · 1.27E-06 1.26E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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po211 9.34E·18 9.87E·18 1.04E·17 1.10E·17 1.15E·17 1.15E·17 
po212 7 .13E·23 7.53E·23 7.95E·23 8.36E·23 8.77E·23 8.78E·23 
po213 3.63E·20 4.03E·20 4.43E·20 4.86E·20 5.29E-20 5.29E·20 
po214 1.33E·17 1.44E·17 1.54E-17 1.64E·17 1. 75E-17 1. 75E·17 
po215 1.17E·17 1. 24E·17 1.31E-17 1.37E·17 1.44E-17 1. 44E·17 
po216 5.42E·17 5. 72E·17 6.04E-17 6.35E·17 6.66E·17 6. 67E-17 
po218 1.51E·11 1.63E-11 1.74E-11 1.86E·11 1.98E·11 1. 98E -11 
rn218 3.88E·34 7.93E·29 8.37E·29 8.80E-29 9.23E·29 2.27E·35 
rn219 2.61E·14 2.75E·14 2.91E-14 3.06E-14 3.21E·14 3.21E-14 
rn220 2.08E-14 2. 19E ·14 2.31E·14 2.43E-14 2.5SE·14 2.56E-14 
rn222 2.68E-08 2.89E-08 3.10E-08 3.31E-08 3.52E·08 3.52E·08 
ra222 4.21E-31 8.61E-26 9.08E·26 9.55E-26 1.00E·25 2. 47E -32 
ra223 6.50E-09 6.87E-09 7.25E·09 7.62E-09 S.OOE-09 8.02E-09 
ra224 1.18E-10 1.25E-10 1.32E-10 1.38E-10 1.45E-10 1.45E-10 
ra225 1.13E-08 1.25E-08 1.38E-08 1. 51 E- 08 1.64E-08 1.65E-08 
ra226 4.09E-03 4.41E-03 4.73E-03 5.05E-03 5.37E-03 5.37E-03 
ra228 2.14E-11 2.27E-11 2.41E-11 2.54E-11 2.68E-11 2.68E-11 
ac225 · 7.63E-09 8.46E-09 9.32E-09 1.02E-08 1.11E-08 1.11E-08 
ac227 4.51E-06 4.78E-06 5.04E-06 5.30E-06 5.56E-06 5.56E-06 
ac228 2.61E-15 2.77E-15 2.94E-15 3.10E-15 3.27E-15 3.27E-15 
th226 2.06E-29 4.20E-24 4.43E-24 4.66E-24 4.89E-24 1.20E-30 
th227 1.05E-08 1.11E-08 1.17E-08 1.23E-08 1.29E-08 1.29E-08 
th228 2.25E-08 2.38E-08 2.51E-08 2.64E-08 2.77E-08 2. 77E-03 
th229 2.20E-03 2.44E-03 2.68E-03 2.94E-03 3.20E-03 3.20E-03 
th230 2.49E-01 2.64E-01 2.79E-01 2.94E-01 3.09E-01 3.09E-01 
th231 2.92E-09 3.34E-09 3.36E-09 3.313E-09 3.40E-09 2.90E-09 
th232 s.nE-oz ~,_~SE-02 5.88E-02 6.21E-02 6.54E-02 6.55E-02 
th 23 3 1. 73E-28 1.1l4E-1::J 1. 95E -13 2.05E-13 z.16E-n 2.16E-28 
th234 ':J.37E-07 5.37E-07 5.37:.:-07 5.37t:-07 5.37E-07 5.3lE-J7 
pc,231 · 6. 79E-03 7.19E-03 7.58E-03 7.9EE-03 8.37E-03 8.37E-03 
pa232 4.21E-26 4.45E-11 4.70E·11 4.94E-11 5. 19E -11 5.19E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 
power= 1.468E-03mw, burnup=6.7023E+03mwd, flux= 9.23E+07n/c~~·Z-sec 

nuclide concentrations, gram atoms 
ba~is = single reactor assembly 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 

L.L~I 

u238 
u239 
u{~4 0 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 

charge ******* d ******* d ******* d ******* d ******* d 
1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E·06 
1.81E·11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.99E-26 4.07E-21 4.30E-21 4.52E-21 4.74E-21 1.17E-27 
3.58E-32 3.80E·17 4.01E·17 4.22E-17 4.43E·17 4.43E-32 
8.13E-07 8.69E-07 9.17E·07 9.64E·07 1.01E-06 9.99E-07 
1.31E-01 1.39E-01 1.47E-01 1.54E-OJ 1.62E-01 1.62E-01 
9.42E+OO 9.44E+OO 9.47E+OO 9.49E+OO 9.51E+00 9.51E+OO 
7.06E+02 7.04E+02 7.03E+02 7.01E+02 7.00E+02 7.00E+02 
1.7·•r•rt? 1.7r-:+0~ 1.7--1 -:J!"';,') ~--;·~+n"? 1.7-.-"':_j~2 1.7(~~~r-~ 
L. tf ;;t- - ~1.) ~, •. , ""+ i:- uo 1. l .... t.:- L1 D I. I'··-- uo Ll-L·Cc 'i.~ci:· b 
3.63E+04 3.6:SE+04 3 .f3ET04 3 .{3~+04 3.t.~3[+04 3. 63i>04 
1.12E-22 1.12E-07 1.12E-07 1.12~·07 1.12E-07 1.12E-22 
1.33E-39 2.26f:-39 3.69E-39 S.Uf-39 8.62E.-39 8.62[·39 

.GOE+OO . O~i~+OO . GOE+ oo· . 0Jf.+OO .OOE+OO .00L+OO 
1 . 64E -12 3.12E-12 3. 11 E -12 3. 11 E- 12 3.11 E -12 1. i.O!:- 12 
7.40E-28 7.40E-13 7.40E-13 7.39E-13 7.39E-13 7.39E-28 
6.97E-07 7.38E-07 7.79E-07 8.20E-07 8.60E-07 8.60E-07 
4.18E+01 4.18E+01 4.17E+01 4.17E+01 4.17E+01 4. 17E+01 
1.93E-14 5.50E-07 S.SOE-07 5.49E-07 5.49E-07 2.77E-14 
6.38E-15 1.62E-05 1.62E-05 1.62E-05 1.62E-05 1.32E-14 
1.14E-41 1.93E-41 3.15E-41 4.82E-41 7.36E-41 7.36E-41 

( 
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np240 4.66E-40 1. 18E -15 1.18E-15 1. 18E -15 1.18E-15 9.61E-40 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 3.18E·10 4.03E-10 4.03E-10 4.03E-10 4.03E-10 2.99E-10 
pu237 2.76E-16 7.74E·14 7.96E-14 8. 18E -14 8.39E-14 7 .60E-17 
pu238 ·a.27E-03 8.32E-03 8.32E-03 8.31E-03 8.31E-03 8.23E-03 
pu239 1.47E+01 1.54E+01 1.61E+01 1.68E+01 1. 75E+01 1. 75E+01 
pu240 1.61E-01 1. 76E-01 1.92E-01 2.08E-01 2.24E-01 2.24E-01 
pu241 2.26E·05 2.60E-05 2.83E-05 3.06E-05 3.30E-05 3.10E·OS 
pu242 2.26E-06 2.68E-06 3.13E-06 3.63E-06 4.16E·06 4.16E-06 
pu243 1.73E-30 2.04E-15 2.38E-15 2.76E-15 3. 17E -15 3.18E·30 
·pu244 6.88E-29 1.13E-28 1.81E-28 2.82E-28 4.29E-28 4.30E-28 
pu245 .OOE+OO 1.68E-39 2.67E-39 4.20E-39 6.34E-39 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 6.34E-35 6.99E-20 7.67E-20 8.35E-20 9.03E-20 9.04E-35 
am240 2.90E-32 3.20E-17 3.51E-17 3.82E-17 4.13E-17 4.13E-32 
am241 6.36E-04 7.02E-04 7.69E-04 8.37E·04 9.07E-04 9.07E-04 
am242m 1.04E-07 1 .16E-07 1.27E-07 1.39E-07 1.50E-07 1.50E-07 
am242 1.35E-12 9.53E-12 1.04E-11 1.14E-11 1.23E-11 1.93E-12 
am243 7.29E-09 8.89E-09 1.07E-08 1. 28E-08 1.50E-08 1.50E-08 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.99E·32 2.43E-17 2.92E-17 3.48E-17 4.11E-17 4.11E-32 
am245 .OOE+OO 3.431:::-40 5.37E-40 8.50E-40 1.28E·39 1.49E-41 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 8.12E-26 2.02E-22 2.21E-22 2.41E-22 2.61E-22 1.68E-26 
cm242 5.85E-10 1.92E-09 2.11E-09 2.30E-09 2.49E-09 6.92E-10 
cm2~3 1.'i1E-1l, 1. 59E- 14 1.74E-14 1.90E·14 2.05E-14 1 . 99E- 14 
cm~44 3.01E-13 3.81E-13 4.59E-13 5. 4 7E- 13 6.45E-13 6.15E-13 

sas2h: far-field cr1t bc;sed on b&w l5x15, 3.00o.~t>~. 20~o.~d;o.tu 40% h2o/ c. u__,;: 
powe1·= 1.4~8E-03mw, burnup=6.7023E+03mwd, flux= 9.25E+07n/cm**2-sec 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly 

charoe **~x*** d ~****** d ******* d *i"***** d ******* d 
cm245 2.3~r=1~ 3.[3C-16 3.84E-16 4.ROE-16 S.O?E-16 5.92E-16 
cm246 7.601:-h' ·I.L•)f:-113 1.37E-18 1.79E-1.3 2.31E-18 2.31E-18 
cm247 4.63E-23 7.00E-23 9.91E-23 1.37E-22 1.37E-22 1.87E-22 
cm248 3.04E-26 4.70E-26 7.07E-26 1.04E-25 1.50E-25 1.50E-25 
cm249 .OOE+OO 5.33E-37 8.02·E-37 1.13E-36 1.70E-36 .OOE+OO 
cm250 6.00E-42 9.86E-42 1.57E-41 2.44E~41 3.70E·41 3.70E-41 
cm251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 flux 9.23E+07 9.23E+07 9.23E+07 9.23E+07 9.23E·08 
0 1q array has 20 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entri~s. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
(l ')/ .. (' -lrr·.;'! r-~· 1 .., ror~..-~-;,,.~ .. 
'li1llra1·y Jr.;ur •.•. "t·, .. ," ... 

cross-section d.Jta taken from po,;ition nu1;1ber 6 of library on unit 33. 

pi3SS 1 
pass 0 
*~cale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiitie~ 
pass n applies mid time densities of nth library interval 

first library updated was .•• 
pass 1 

( 
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eass 0 
scale-system control module sas2 library* 

used a time-dependent neutron spectrum1 for each of the above passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was .•• 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library•-id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nutlides on the scale "burnup" library 

fission product yields are from endf;b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******************************************************************************** 
* * 

0 ******************************************************************************** 
0 .other identification and sizes of library. 
0 data set n~me: ft33f001 
0 8/29/1996 date library was produced 
0 1697 total number of nuclides in library 

689 number of light-element nuclides 
129 number of actinide nuclides 
879 nu•;1h<er c·f fissicn pro:iuct nucl i·:L·; 

0 7993 nUtubcr ot r·,,;n:£cro eft-diagonal fll·ltr·i>, ctc:;1enl~ 
0 •***********************~·~-**~*•***-**~******************~~*~~···~·************* 

( 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 50 
power= .OOmw, burnup= 8043.mwd, flux= 9.22E+07n/cm**2-sec 

0 basis = 
0 (note, k-infinities, clad and ~oderator absorptions are correct, only, if correctly weighted cross sections are applied.) 
0 initial ******* d ******* d ******* d ******* d ******* d 

productions 1.230308E+06 1.230539E+06 1.230739E+06 1.230910E+06 1.231051E+06 1.231049E+06 
absorptions 9.935671E+OS 9.939184E+05 9.942503E+05 9.945639E+05 9.948606E+05 9.948588E+05 
k infinity 1.238274E+OO 1.238068E+OO 1.237857E+OO 1.237638E+OO 1.237410E+OO 1.237411E+OO 

0 initial ******* d ******* d ******* d ******* d ******* d 

1 
0 

0 

actinide 
absorptions 9.816583E+OS 
r. r1·· c-.= t: 1 n i 'i··" 

9.818589[+05 9.820431E+OS 9.822113E+OS 9.823639E+OS 

c. L >i • r 1· c c.:~ • 1 • 1 :t 0) C.,' u L - u.::... i _ .·_ 1 _)...) .-, ,_, _ - -· 1 . ;._ {___ , -,- / L ~ - u .: 1 ...... ·- ,_ .... 1 ..._, ::: - '- 1 • 2 ~ c ·~ ~:::. L - L1::: 
sc.s2h: far-field crit based en b,'." 15x15, ::i.OO~Jt/L, ZOg11d/nnu 40/o h2o/ 8/; uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 8,].'.3.mwd, flux= 9.22E+07n/clli**2·;.:0c 

initial ***~•~~ d **~**** d •••~~•• d ******* d ***•*** d 

sm149 5.44E-03 5.45E-03 5.45E-03 5.45E-03 5.45E-03 5.45E-03 
eu151 8.42E-04 8.76E-04 9.09E-04 9.41E-04 9.73E-04 9.73E-04 
nd143 6.63E-04 6.96E-04 7.28E-04 7.60E-04 7.92E-04 7.92E-04 
rh103 3.12E-04 3.2aE-o4 3.43E-04 3.59E-04 3.75E-04 3. 75E-04 
xe131 2.12E-04 2.22E-04 2.33E-04 2.43E-04 2.54E-04 2.54E-04 
cs133 1.64E-04 1. 73E-04 1.81E-04 1.89E-04 1.97E-04 1.97E-04 

9.823629E+05 
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1 
0 

0 

.gd155 1.86E·04 1.89E·04 1.91E·04 1.93E·04 1.95E·04 1.95E·04 
sm147 1.22E·04 1.28E·04 1.34E-04 1.40E·04 1.45E·04 1.46E·04 
tc 99 1.18E·04 1.24E·04 1.30E·04 1.36E·04 1.41E·04 1.41E·04 
nd145 9.33E·05 9.79E·05 1.02E·04 1.07E-04 1.12E·04 1.12E·04 
cd113 9.09E·05 9.18E·05 9.25E·05 9.32E-05 9.39E·05 9.39E·OS 
mo 95 6.47E·OS 6.79E·05 7.10E·05 7.42E·05 7.74E·05 7.74E-05 
sm152 5.96E·05 6.29E·05 6.63E·05 6.98E·05 7.32E·OS 7.32E·05 
sm150 4.25E·OS 4.50E·05 4.76E·05 5.01E·05 5.26E·05 5.26E·OS 
gd157 4.93E·05 4.99E·05 5.04E·05 5.10E·05 5.15E-05 5.15E-05 
kr 83 4.03E~OS 4.23E-05 4.43E·05 4.62E·05 4.82E·05 4.82E·OS 
~s135 3.71E-05 3.90E-05 4.08E·05 4.27E·05 4.45E·05 4.45E·05 
ru101 2.88E·05 3.03E-05 3.17E·OS 3.31E·05 3.46E-05 3.46E·OS 
pr141 2.77E-05 2.90E-05 3.04E·05 3.18E·05 3.31E·05 3.31E-05 
eu153 2.69E·OS 2.83E·05 2.97E-05 3.11E-05 3.25E-05 3.25E-05 
la139 2.26E·05 2.38E-05 2.49E-05 2.60E-05 2.71E·05 ·2.71E·05 
sm151 1.75E-05 1.77E-05 1.77E-05 1.78E-05 1.78E-05 1.76E-05 
ba137 1.08E-05 1.14E·05 1.19E-05 1.25E-05 1.30E-05 1.30E-05 
pd105 1.05E-05 1.10E-05 1.16E·05 ~.21E-05 1.27E-05 1.27E-05 
zr 93 9.07E-06 9.51E-06 9.95E-06 1.04E-05 1.08E-05 1.08E-05 
ag109 7.20E-06 7.71E-06 8.24E-06 8.78E-06 9.33E·06 9.33E-06 

i129 7.20E-06 7.56E-06 7.93E-06 8.29E-06 8.66E-06 8.66E-06 
nd144 6.86E-06 7.20E-06 7.54E-06 7.88E-06 8.23E-06 8.23E-06 
mo 97 5.14E-06 5.39E-06 5.65E-06 5.90E-06 6.15E-06 6.15E-06 
gd152 2.32E-06 2.54E-06 2.77E-06 3.01E-06 3.26E-06 3.26E-06 
zr 91 2.39E-06 2.51E-06 2.63E-06 2.75E-06 2.86E-06 2.86E-06 

y 89 ?.?9F-Gb ?.40F-06 2.52E-06 2.63E-06 2.74E-06 2.74E-06 
ru102 2.12f-06 2.22E·06 2.33E-06 2.43E-06 2.54E-06 2.54E-06 
pd108 1.92E-06 2.04E-06 2.17E-06 2.30E-06 2.44E-06 2.44E-06 
ce142 l.B~E-06 1.98E-06 2.07E-06 2.16E-06 2.26E-06 2.26E-06 
nd148 1.R1E-06 1.90E-06 1.99E-06 2.08E-06 2.17E-06 2.17E-06 
nd146 1.52E-06 1.60E-06 1.67E-06 1.75E-06 1.82E-06 1.82E·06 
in115 1.30E·06 1.36E-06 1.43E-06 1.50E-06 1.56E-06 1.56E-06 
ba138 1.30E·06 1.36E-06 1.43E-06 1.49E·06 1.56E·06 1.56E-06 
ce140 1.;~[-C• ;.ZBE-06 1.34E-06 1.40E-Gb 1.4~E-OS 1.46E·Oh 
xe132 l.HIE-06 1.16E-06 1.21E-06 1.27E·Ob 1.32[-06 1.32E-06 
pd107 1.G3i:-06 i.09F-06 1.15E·06 1.22E-G6 1.29E-06 1.29E-06 
mo 98 7.51E-07 7.89E-07 8.26E-07 8.63E-07 9.00E-07 9.00E-07 
mo100 7.29E-07 7.66E-07 8.02E-07 8.38E-07 8.74E-07 8.74E·07 
xe134 7.19E-07 7.55E-07 7.90E-07 8.26E-07 8.62E-07 8.62E-07 
zr 92 5.78E-07 6.06E-07 6.35E-07 6.63E-07 6.91E-07 6.91E-07 

i127 5.03E-07 5.30E-07 5.56E-07 5.83E-07 6.09E-07 6.09E-07 
ru104 4.69E-07 4.93E·07- 5.17E-07 5.42E-07 5.66E-07 5.66E-07 
ru 99 3.86E-07 4.25E-07 4.65E-07 5.08E-07 5.53E-07 5.53E-07 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 8043.mwd, flux= 9.22E+07n/cm**2-sec 

initi~l *****x* d ******* d ******* d'ww***~* d ******* d 

z r ~.' 6 
nd150 
xe136 
br 81 
rb b5 
cd111 
zr 94 
zr 90 
sm154 
te130 
rb 87 
se 77 

3 . ~ ·.,' ~: - 0 i 
(.. 

1
;'' tl_- c ·.7 

2. t ·It·- (r/ 

2.45E-07 
2.44E-07 
2.26E-07 
1 .81E- 07 
1.78E-07 
1.62E-07 
1.17E·07 

~~-~-~-~~-L'I 

4. C.: L- C / 
f... (i:: := Cr? 
:C. C'> [- (•7 
;: . c;s' - o7 
2.59<:-07 
2.56E-07 
2.37E-07 
1.90E-07 
1.87E-07 
1.70E-07 
1.23E·07 

!.. • '1 Y:: -l·'l 
4.46E·07 
C21'E·G7 
3- 1 'o-f- L:7 
3.l•Yf·lJ7 
2.74E-07 
2.69E-07 
2.48E-07 
Z.OOE-07 
1.96E-07 
1.78E-07 
1.28E-07 

5. 2 ·1 L- '· ;· 
4. 6c:: C·7 
L. .47r -C·7 
j_3~~L-u·/ 

:; . z;= '=- o-; 
2.89E-07 
2.81E-07 
2.59E-07 
2.09E-07 
2.05E-07 
1.86E-07 
1.34E·07 

5. l, '1 ~:- [r / 

4.87E-07 
I,.(_ (·t- l:l 
3.4c~:-u? 
3.3tL-t.7 
3.04E-07 
2.93E-07 
2.70E-07 
2.19E-07 
2.14E-07 
1.94E-07 
1.40E-07 

5 . :__.., ~ - l= 
4.C7L·C:7 
4. cJ r.- ~·: 
3.Ltf::-Cr7 
3 0 ~~C:·~-- 07 
3.04E·07 
2.93E-07 
2.70E-07 
2.19E-07 
2.14E-07 
1.94E-07 
1.40E-07 

fission products 

( 
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pd106 9.86E-08 1.04E-07 1.10E-07 1.16E-07 1.21E-07 1.21E-07 
gd154 8.11E-08 8.94E-08 9.82E-08 1.07E-07 1.17E-07 1.17E-07 
gd156 8.35E-08 8.91E-08 9.47E-08 1.00E-07 1.06E-07 1.06E-07 
kr 84 7.68E-08 8.06E-08 8.43E-08 8.81E-08 9.19E-08 9.19E-08 
eu152 7.47E-08 8.29E-08 8.61E-08 8.91E-08 9.21E-08 8.52E-08 
sb121 5.92E-08 6.22E-08 6.52E-08 6.83E-08 7 .13E-08 7.13E-08 
se 79 5.94E-08 6.23E-08 6.52E-08 6.81E-08 7.10E-08 7.10E-08 
pm147 7.16E-08 9.84E-08 9.84E-08 9.83E-08 9.83E-08 6.69E-08 
dy161 4.50E-08 4.82E-08 5.13E-08 5.46E-08 5.79E-08 5.79E-08 
sb123 4. 79E-08 5.04E-08 5.29E-08 5.53E-08 5.78E-08 5.78E-08 
'ba135 3.74E-08 4.12E-08 4.52E-08 4.94E-08 5.38E-08 5.38E-08 
kr 86 4.28E-08 4.49E-08 4.70E-08 4.91E-08 5.12E-08 5.12E-08 
eu155 5. 19E-08 6.27E-08 6.30E-08 6.33E-08 6.36E-08 5.09E-08 
te128 3.96E-08 4.16E-08 4.36E-08 4.56E-08 4.76E-08 4.76E-08 
ru100 2.44E-08 2.68E-08 2. 94E- 08. 3.21E-08 3.49E-08 3.49E-08 
se 80 2.79E-08 2.93E-08 3.07E-08 3.21E·08 3.35E·08 3.35E-08 
te125 2.59E-08 2.72E-08 2.86E-08 2.99E-08 3.13E·08 3.13E-08 
tb159 2.24E-08 2.38E-08 2.52E-08 2.66E-08 2.81E-08 2.81E·08 
nd142 1. 72E-08 1.90E-08 2.08E-08 2.28E-08 2.48E-08 2.48E-08 
ba134 1.66E-08 1. 83E · 08 2.00E-08 2.19E-08 2.38E-08 2.38E·08 
gd158 1.81E-08 1.92E·08 2.04E·08 2.15E-08 2.27E-08 2.27E-08 
cd112 1.83E-08 1.93E·08 2.03E·08 2 .13E-08 2.24E-08 2.24E-08 
sm148 1.52E-08 1.67E-08 1.83E-08 Z.OOE-08 2.18E-08 2.18E-08 
li 6 1. 54E- 08 1.62E-08 1. 69E- 08 1.77E-08 1. 84E-08 1.84E-08 
sn117 1. 37E-08 1.44E-08 1.51E-08 1.59E-08 1. 66E · 08 1.66E-08 
pd104 1.12E-08 1.24E-08 1.36E-08 1.49E-08 1.62E-08 1.62E·08 
cd114 1.06E-08 1.12E-08 1.19E-08 1.25E-08 1. 32E- 08 1.32E·08 
sn119 1. OBE- 08 1.14E-08 1.20E-08 1.25E-08 1.31E-08 1.31 E- 08 
dy164 9.17E-09 9.89E-09 1.06E-08 1.14E-08 1.21E-08 1.21 E -08 
sn115 9.93E-09 1.04E-08 1.10E-08 1.15E-08 1.20E-08 1.20E-08 
dy162 8.47E-09 9.13E-09 9.81E-09 1.05E-08 1.12E-08 1.12E-08 .-
pd110 7.83E-09 8.31E-09 8.81E-09 9.31E-09 9.81E·09 9.81E-09 
sr 88 7.86E-09 8.25E-09 8.63E-09 9.02E-09 9.40E-09 9.40E-09 
nb 93 6.02E-09 6.63E-09 7. z::c- 09 7.95E-09 8.65[·09 8.65E-09 
se 82 5. 3 7E- 09 5.63E-09 5.90E-09 6.16E-09 6.42E-09 6.42E-09 
sr 90 5.87E-09 6.05E-09 6.04E-09 6.03E-09 6.02E-09 5.80E-09 
mo 96 4.03E-09 4.42E-09 4.83E-09 5.26E-09 5.71E-09 5.71E-09 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40/o h2o/ 8% uo2 fission products page 53 
0 fraction of total absorption rate 

power= .OOmw, burnup= 8043.mwd, flux= 9.22E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

sn126 4.62E-09 4.86E-09 5.10E-09 5.34E-09 5.59E-09 5.59E-09 
se 78 4.13E-09 4.34E-09 4.54E-09 4.75E-09 4.95E-09 4.95E-09 
eu154 3.91E-09 4.55E-09 4.77E-09 S.OOE-09 5.23E-09 4.63E-09 
br 79 3.03E-09 3.34E-09 3.66E-09 4.00E-09 4.35E-09 4.35E-09 
sn124 3.45E-09 3.63E-09 3.81E-09 3.99E-09 4. 17E- 09 4.1?E-09 
cd110 ?.52E-09 2.f.:?F.-09 "!.. 1 r- F- ('9 :-_t~~~-09 3.2-:-c--09 3.87E-C9 
br1130 2.63E-09 £:.2:5[-(jq 3. (•_)-- 0~ ::; . ; --E- 09 3.4r.=·G'1 3 . .: ,_,E- CJ9 
ag107 2.09E·09 2.32E-09 2.5·t-L-OY 2.L3E-09 3. 11 E- O'i 3.11[·09 
xe130 2. 19E- 09 2.39E-09 2.6'JE-09 2.82E-09 3.04E-09 3.04E·09 
as 75 2.45E-09 2.57E-09 2.69!:-09 2.81E-09 2.93E·09 2.93::-09 
dy163 2. 1 DE- 09 2.27E-09 2.,4[·09 2.61E-09 2.80E-09 Z.oJE-09 
kr 82 1 . 96E- 09 2. 12E- 09 2.28E-09 2.44E-09 2.61E-09 2.61E-09 
xe129 1.75E-09 1.94E-09 2.12E-09 2.32E-09 2.53E-09 2.53E-09 
in113 1.94E·09 2.04E-09 2.15E-09 2.25E·09 2.35E·09 2.35E-09 
sn118 1.40E·09 1.47E-09 1.54E-09 1.62E-09 1. 69E- 09 1.69E-09 
te126 1.08E·09 1.19E-09 1.30E-09 1.41E-09 1.54E-09 1.54E-09 
sn122 1.19E-09 1. 25 E · 09 1.32E-09 1.38E·09 1.44E-09 1.44E-09 
cd116 1.18E-09 1.24E-09 1.30E-09 1.37E-09 1.43E-09 1.43E-09 
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cs137 1.33E-09 1.37E-09 1.37E-09 1.37E-09 . 1.37E-09 1.32E-09 
sn120 8.86E-10 9.31E-10 9.77E-10 1.02E-09 1.07E-09 1.07E-09 
ge 73 6.82E-10 7 .17E-10 7.51E-10. 7.86E-10 8.20E-10 8.20E-10 
cs134 2.90E-10 4.64E-10 4.86E-10 5.08E-10 5.30E-10 3.20E-10 
gd160 2.33E-10 2.48E-10 2.63E-10 2.79E-10 2.95E-10 2.95E-10 
ge 76 2.41E-10 2.52E-10 2.64E-10 2.76E-10 2.88E-10 2.88E-10 
ho165 1.64E·10 1. 78E-10 1.92E-10 2.07E-10. 2.23E-10 2.23E-10 
kr 85 1.88E-10 2.03E·10 2.03E-10 2.03E-10 2.02E·10 1.84E-10 
dy160 9. 19E ·11 1.02E-10 1.12E-10 1.24E-10 1.35E-10 1.35E-10 
xe128 6.34E-11 6.99E·11 7.67E-11 8.38E-11 9.13E-11 9.13E-11 

·ce144 7.08E-11 2.15E·10 2.15E-10 2.14E-10 2.14E·10 5.65E-11 
te124 4.32E-11 4.61E-11 4.91E-11 5.21E-11 5.53E-11 5.53E-11 
sr 86 3.74E-11 4.08E-11 4.43E-11 4.80E-11 5.18E-11 5.18E-11 
sr 87 3.02E-11 3.18E-11 3.34E-11 3.51E-11 3.67E-11 3.67E-11 
sn116 2.43E-11 2.69E-11 2.95E-11 3.23E-11 3.51E-11 3.51E-11 
nb 94 1. 77E ·11 1.88E-11 2.00E-11 2.13E-11 2.25E-11 2. 25E·-11 
se 76 1.25E-11 1.35E-11 1.45E-11 1.56E-11 1. 6 7E -11 1. 6 7E -11 
ge 74" 1 . 3 7E- 11 1.44E-11 1.51E-11 1.58E-11 1.65E-11 1.65E-11 
te122 1.02E-11 1.12E-11 1.23E-11 1.35E-11 1. 47E-11 1.47E-11 
er166 8. 5 7E -12 9.32E-12 1.01E-11 1.09E-11 1. 17E -11 1.17E-11 
ge 72 9.62E-12 1.01E-11 1.06E·11 1.11E-11 1.16E-11 1.16E-11 

y 90 5.59E-12 5.76E-12 5.75E-t2 5.74E-12 5. 73E -12 5.52E-12 
ru106 5.25E-12 1.24E-11 1.25E-11 1.26E-11 1.28E-11 4.59E-12 
sb125 4.40E-12 6.04E-12 6.06E-12 6.08E-12 6.10E-12 4.18E-12 
kr 80 1. 5 7E- 12 1.76E-12 1.97E·12 2.20E-12 2.45E-12 2.45E-12 
er167 3.36E-13 3.80E-13 4.27E-13 4.78F-13 ';.32E-13 5.32E-13 
nb 95 8.62E-13 5.48E-11 5.47E-11 5.47E-11 5.46E-11 3.18'0-13 
te123 1. 99E- 1:5 2.25E-13 2.53E-13 2.84E-13 3.17E-13 3.17E-13 
zr 95 4.21E-13 5.90E-11 5.90E-11 5.90E-11 5.89E-11 1.56E-13 
cd108 5.74E-14 6.68E-14 7.72E-14 8.86E-14 1.01E-13 1.01E-13 
te127m 1.72E-13 3.04E-12 3.06E-12 3.07E-12 3.08E-12 9.79E-14 .; 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40% h2o/ 8% uo2 fission products page 54 
0 fraction of total absorption rate 

power= .OOmw, bu1·nup= 8043.mwd, flux= 9.22E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

y 91 2.29E-13 5.08E-11 5.08E-11 5.07E-11 5.06E-11 7.72E-14 
be 9 3.02E·14 3.17E-14 3.31E-14 3.46E-14 3.61E-14 3.61E-14 
li 7 1.23E-14 1.29E-14 1.35E-14 1 .. 41E-14 1. 4 7E- 14 1.47E-14 
sn114 6.17E-15 6.81E-15. 7.48E-15 8.19E-15 8.93E-15 8.93E-15 
ru103 4.29E-14 1.36E-10 1.37E-10 1.37E-10 1. 37E- 10 8.60E-15 
sb126 5.32E-15 7.43E-15 7. 73E-15 8.03E-15 8.34E-15 6.42E-15 
sr 89 2.08E-14 1.08E-11 1.08E-11 1.08E-11 1 . 08E- 11 5.89E-15 
ce141 3.43E-14 5.78E-10 5.77E·10 5.77E-10 5. 77E-1 0 4.87E-15 
sn123 3.26E-16 3.78E-15 3.79E·15 3.79E-15 3.79E-15 Z.OOE-16 
pm148m 6.49E-16 1.39E-12 1.39E-12 1.40E-12 1.40E-12 1.42E-16 
tb160 2.62E-16 2.21E-14 2.33E-14 2.46E-14 2.59E-14 1.35E-16 
cd11':m 7. 70.:.-17 9. ::. "·>: -1.'. 9.41\E-1!. 9.41'[·1.'. 9. s tr -1!. 1.f}llf:-17 
te129m 5.54E-17 cJ.CVE-13 6.81E·L:5 6.82l-13 6.83~- u 8.4SE-i8 
sb124 8.19E-18 1.61E-15 1.65E·15 1.69[·15 1. 73~. 15 3.14E-18 
cd109 1.40E-18 2.9eE·18 3.20E-18 3.42E-18 3. 66E · 1 B 1.61E-1E 
pm148 1.11E-18 4.94E·14 4.95E-14 4.95E-14 4.96E·14 2.48E-19 

sas2h: far-field cr it ba:<cd on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 55 
power= 1.468E-03mw, burnup=8.0428E+03mwd, flux= 9.22E+07n/cm**2-sec 

0 nuclide concentrations, gram atoms 

charge ******* 
basis = single reactor assembly 

d ******* d ******* d ******* d ******* d 
h 1 3.97E-04 4. 17E- 04 4.37E-04 4.57E-04 4.77E-04 4.77E-04 
h 2 1.18E·06 1.24E-06 1.30E-06 1.36E-06 1.42E-06 1.42E-06 
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0 
1 

0 

h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 

·na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
al 27 
al 28 
al 29 
al 30 
si 28 
51 29 
si 30 
si ·31 
s i 32 

totals 
flux 

1.51E-11 
.OOE+OO 

7.49E-09 
6.58E·05 

.OOE+OO 
7.90E-06 
1.08E·09 
5.20E-08 
2.61E-30 
1.11E·11 
7.53E+03 
9.55E-24 
1.57E·30 
1.20E·39 
5.56E,02 
1.16E·07 
1.18E·06 
7.79E·28 

.OOE+OO 
4.99E+04 
7.08E-26 
9.30E·38 

.OOE+OO 
1.62E·01 
l.OlE-06 
6.54E·12 
1.70E·39 
1.02E-30 
5.75E+04 

1.64E·11 
2.40E·35 
7.80E-09 
6.91E·05 

.OOE+OO 
8.30E·06 
1. 18E · 09 
5.46E·08 
2.62E·1S 
1.55E·11 
7.53E+03 
9.56E·09 
1. 57E ·15 
1.32E-24 
5.81E·02 
1. 27E-07 
1.24E·06 
7.82E·13 
5.76E·25 
4.99E+04 
7.08E·11 
1.02E-22 
9.32E-33 
1.69E·Ol 
1.10E-06 
7.53E-12 
1.95E-24 
1.18E-3·0 
5. 75E+04 
9.22E+07 

1.65E·tt 
2.42E-35 
8.10E·09 
7.24E·05 

.OOE+OO 
8.69E·06 
1.29E·09 
5.72E·08 
2.62E-15 
1.55E·11 
7.53E+03 
9.56E-09 
1.57E·15 
1.43E·24 
6.06E·02 
1.38E-07 
1.30E·06 
7 .82E-13 
5.76E-25 
4.99E+04 
7.08E·11 
l.llE-22 
1.07E-32 
1.76E-01 
1.20E-06 
8.60E-12 
2.23E-24 
1.35E-30 
5.75E+04 
9.22E+07 

1.67E·11 
2.45E·35 
8.40E·09 
7.56E·05 

.OOE+OO 
9.09E·06 
1.40E·09 
5.98E-08 
2.62E-15 
t.SSE-11 
7.53E+03 
9.56E·09 
1. 57E -15 
1.55E·24 
6.31E·02 
1.50E·07 
1.36E·06 
7 .82E-13 
5.76E-25 
4.99E+04 
7.08E-11 
1.21E-22 
1.21E-32 
1.84E-01 
1.31E-06 
9.78E·12 
2.53E-24 
1. 54E-30 
5.75E+04 
9.22E+07 

1.68E·11 
2.47E·35 
8.70E·09 
7.89E·05 

.OOE+OO 
9.48E·06 
1.51E-09 
6.24E·08 
2.62E·15 
1.55E·11 
7.53E+03 
9.56E·09 
1.57E·15 
1.68E-24 
6.55E-02 
1.62E-07 
1.42E-06 
7.82E-13 
5.76E-25 
4.99E+04 
7.08E-11 
1.31E-22 
1.37E·32 
1.91E-01 
1.42E-06 
1.11E-11 
2.86E-24 
1.7H-30 
5.75E+04 
9.22E+07 

1.55E·11 
.OOE+OO 

8.70E·09 
7.89E-05 

.OOE+OO 
9.48E-06 
1.51E·09 
6.24E-08 
2.62E-30 
1.04E-11 
7.53E+03 
9.56E·24 
1.57E·30 
1.68E·39 
6.55E·02 
1.62E·07 
1.42E·06 
7.82E-28 

.OOE+OO 
4.99E+04 
7.09E-26 
1.31E-37 

.OOE+OO 
1.91E-01 
1.42E-06 
1.11E-11 
2.86E·39 
1.73E-30 
5.75E+04 
9.22E-08 

sas2h: far-field crit ba~ed on G&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=8.0428E+03mwd, flux= 9.22E+O?n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi 211 
bi212 
bi213 
bi214 
po210 
po211 m 
po211 
po212 
po213 
po214 
po215 

5.11E+OO 5.53E+OO 5.96E+OO 6.41E+OO 6.87E+OO 6.87E+OO 
1.26E-02 1.41E-02 1.57,E-02 1. 74E-02 1.91E-02 1.91E-02 
1.13E-03 1.24E-03 1.36E-03 1.49E-03 1.61E-03 1.61E-03 
6.47E-05 7.12E-05 7.79E-05 8.49E~05 9.23E-05 9.23E-05 
1.51E-10 1.63E-10 1.76E-10 1.89E-10 2.03E-10 2.03E-10 
7.49E-05 7.93E-05 8.37E-05 8.82E-05 9.26E-05 9.26E-05 
1.76E-11 1.84E-11 1.92E-11 2.00E-11 2.08E-11 2.08E-11 
1.76E-11 1.84E-11 1.92E-11 2.00E-11 2.08E-11 2.08E-11 
1.71E-10 1.81E-10 l.91E-10 2.01E-10 2.12E-10 2.12E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.28E-03 1.47E-03 1.67E-03 1.88E-03 2.11E-03 2.11E-03 

.OOE+OO .OOE+JQ .CUF-+OJ .OC"+CJ .0(1<:+00 .0\rf'+CJO 
4.61E-08 4.BBE-03 5.1~E-G6 5.43E-OB 5.70~·03 5.70E-G8 
1.04E-12 1.09E-12 1.14E-12 1.18E-12 1.23E-12 1.23E-12 
1.67E-12 1.75E-12 1.82E-12 1.90E-12 1.98E-i2 1.97E-12 
3.52E-11 3.81E-11 4.11E-11 4.42E-11 4.73E-11 4.73E-11 
1.27E-10 1.35E-10 1.42E-10 l.SOE-10 1.57E-10 1.57E-10 
1.26E-06 1.35E-06 1.42E-06 l.SOE-06 1.57E-06 1.56E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.15E-17 1.20E-17 1.26E-17 1.31E-17 1.36E-17 1.36E-17 
8.78E-23 9.17E-23 9.58E-23 9.98E-23 1.04E-22 1.04E-22 
5.29E-20 5.73E-20 6.18E-20 6.64E-20 7.11E-20 7.11E-20 
1.75E-17 1.85E-17 1.96E~17 2.06E·17 2.16E-17 2.16E·17 
1.44E·17 1.51E-17 1.57E-17 1.64E·17 1.71E-17 1.71E-17 

-·: 
actinides 

( 

page 56 
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po216 6.67E-17 6.97E-17 7.28E-17 7 .SSE-17 7.88E-17 7.88E-17 
po218 1.98E-11 2.10E-11 2.21E·11 2.33E·11 2.45E·11 2.45E-11 
rn218 2.27E-35 9.67E-29 1.01E·28 1.05E-28 1.09E-28 1.28E-36 
rn219 3.21E·14 3.35E-14 3.50E-14 3.65E-14 3.80E-14 3.80E-14 
rn220 2.56E·14 2.67E-14 2.79E-14 2.91E·14 3.02E-14 3.02E-14 
rn222 3.52E-08 3.73E-08 3.93E-08 4.14E-08 4.35E·08 4.35E-08 
ra222 2.47E-32 1.05E-25 1.10E-25 1.14E-25 1.19E-25 1.39E-33 
ra223 8.02E-09 8.37E-09 8.74E-09 9.10E-09 9.47E-09 9.49E·09 
ra224 1.45E-10 1.52E-10 1.59E-10 1.65E-10 1.72E-10 1. 72E-10 
ra225 1.65E-08 1. 78E-08 1.92E-08 2.07E-08 2.21E-08 2.21E-08 

·ra226 5.37E-03 5.69E-03 6.01E-03 6.33E-03 6.64E-03 6.64E-03 
ra228 2.68E-11 2.81E-11 2.95E-11 3.09E-11 3.22E-11 3.22E-11 
ac225 1. 11 E -08 1.20E-08 1.30E-08 1.40E-08 1.49E·08 1.50E-08 
ac227 5.56E-06 5.82E-06 6.08E-06 6.33E-06 6.58E-06 6.58E-06 
ac228 3.27E-15 3.43E-1S 3.60E-15 3. 77E-1S 3.93E-15 3.93E-15 
th226 1.20E·30 5 .12E-24 5.35E-24 5.57E-24 5.80E-24 6.79E-32 
th227 1.29E·08 1.35E-08 1. 41 E · 08 1. 4 7E · 08 1.53E-08 1.53E-08 
th228 2.77E-08 2.90E-08 3.03E-08 3.16E-08 3.28E-08 3.27E-08 
th229 3.20E-03 3.47E-03 3.74E-03 4.02E-03 4.30E-03 4.30E-03 
th230 3.09E-01 3.24E-01 3.38E·01 3.53E-01 3.68E-01 3.68E·01 
th231 2.90E-09 3.42E-09 3.44E-09 3.46E-09 3.48E-09 2.87E-09 
th232 6.55E-02 6.88E-02 7.21E-02 7.54E-02 7.88E-02 7.88E-02 
th233 2.16E-28 2.27E-13 2.38E-13 2.49E-13 2.61E-13 2.61E-28 
th234 5.37E-07 5.37E-07 5.37E-07 5. 37E- 07 5.37E-07 5.37E-07 
pn231 8.37E-03 8.75E-03 9.14E-03 9.52E-03 9.90E-03 9.90E-03 
pa232 5. 19E-26 5.43E-11 5.67E-11 5.90E-11 6.14E-11 6.14£-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 57 
power= 1.468E-03mw, burnup=8.0428E+C3mwd, flux= 9.22E+07n/cm**2-sec 

0 nuclide concentriltions, gram ntoms 
basis = single reactor assembly .;; 

chetrge *j·"*• 1 ":--.; d ******* d ******* d ~:.>'** .. ** d ****"""* ... d 
pa233 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 1.44E-06 
pa234m 1.81E-11 1.81E·11 1.81E-11 1.81E-11 1.81 E -11 1.81E-11 
pa234 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 
pn235 .OOE+OO .(HlE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.17E-27 4.96E-21 5.18E-21 5.40E-21 5.62E-21 6. 57E- 29 
u231 4.43E-32 4.65E-17 4.86E·17 5.06E-17 5.27E-17 5.27E-32 
u232 9.99E-07 1 . 06E- 06 1.11E-06 1.15E-06 1.20E-06 1.18E-06 
u233 1.62E-01 1.70E-01 1. 77E-01 1.85E-01 1.92E-01 1.92£-01 
u234 9.51£+00 9.53E+OO 9.56E+OO 9.58E+OO 9.60E+OO 9.60E+OO 
u235 7.00£+02 6.99E+02 6.97E+02 6.96E+02 6.95E+02 6.95E+02 
u236 1. 79E+02 1. 80E+02 1.80E+02 1. 80E+02 1.80E+02 1.80E+02 
u237 9.56E-13 1.15E-06 1.15E·06 1.15E-06 1.15E-06 1.22E-12 
u238 3.63Et04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
u239 1.12E-22 1.12E-07 1 .. 12E-07 1.12E-07 1.12E-07 1.12E-22 
u240 8.62E·39 1. 25E-38 1.87E-38 2.68E·38 3.78E-38 3.78E-38 
u241 .OOE+OO .00~+00 .OOE+OO . OOf+OO .OOE+0C1 .OOE+OO 

np235 1.40E-12 3. 12r:- 12 3.12E-12 3.11E-12 3.11t:-P 1.19E-12 
np236m 7.39E-28 7.40~·13 7.40E-13 7.40E-13 7.39E.-13 7.39E-2S 
np236 8.60E-07 9.01E-07 9.41E-07 9.82E-07 1.02E-0b 1.02E-06 
np237 4.17E+01 4.17E+01 4.16E+01 4.16E+01 4 .16E+01 4.16E+01 
np238 2.77E-14 5.49E-07 5.49E-07 5.48E-07 5.48E-07 3.64E-14 
np239 1.32E-14 1.62E-05 1.62E-05 1. 62E- OS 1.62E-05 2.34E-14 
np240m 7.36E-41 1.09E-40 1.59E-40 2.29E-40 3.22E-40 3.22E-40 
np240 9.61E-40 1. 19E -15 1.19E-15 1.19E-15 1.19E·15 1.72E-39 
np241 .OOE+OO .OOE+OO .OOC:+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 2.99E-10 4.04E·.10 4.03E·10 4.03E-10 4.03E-10 2.83E-10 
pu237 7.60E-17 8.62E-14 8.82E-14 9.02E-14 9.22E-14 2.05E-17 
pu238 8.23E-03 8.31E-03 8.30E-03 . 8.30E-03 8.30E-03 8.20E-03 
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pu239 1. 75E+01 1.82E+01 1.88E+01 1. 95E+01 2.01E+01 2.01E+01 
pu240 2.24E-01 2.40E-01 2.56E-01 2.72E-01 Z.89E-01 2.89E-01 
pu241 3.10E-05 3.53E-05 3.77E-05 4.01E-05 4.25E-05 3.95E-05 
pu242 4.16E-06 4.74E-06 5.36E-06 6.02E-06 6.73E-06 6.73E-06 
pu243 3.18E-30 3.61E-15 4.08E-15 4.59E-15 5.13E-15 5.15E-30 
pu244 4.30E-28 6.39E-28 9.31E-28 1.33E-27 1.88E-27 1.88E-27 
pu245 .OOE+OO 9.48E-39 1.38E-38 1.97E-38 2.78E-38 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 9.04E-35 9.75E-20 1.05E-19 1.12E-19 1.19E-19 1.19E-34 
am240 4.13E-32 4.46E-17 4.78E·17 5.10E-17 5.43E-17 5.43E-32 

·am241 9.07E·04 9.76E-04 1.05E-03 1.12E-03 1.19E-03 1.19E-03 
am242m 1.50E-07 1.62E-07 1. 74E-07 1.86E-07 1.98E·07 1.97E-07 
am242 1.93E-12 1.33E·11 1.42E·11 1.52E-11 1.62E·11 2.54E·12 
am243 1.50E-08 1. 76E-08 2.04E-08 2.34E-08 2.68E-08 2.68E·08 
am244m .OOE+OO .OOE+OO .OOE+OO • OOE+OO .OOE+OO .OOE+OO 
am244 4.11E-32 4.80E-17 5.56E-17 6.40E-17 7.32E-17 7.31E-32 
am245 1.49E-41 1.91E-39 2.78E-39 3.97E-39 5.59E-39 4.48E-41 
am246· .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 1.68E-26 2.81E-22 3.01E-22 3.22E-22 3.42E-22 3.20E-27 
cm242 6.92E·10 2.68E-09 2.87E-09 3. 07E- 09 3.26E-09 7.81E-10 
cm243 1.99E-14 2.21E-14 2.37E-14 2.53E-14 2.69E-14 2.60E-14 
cm244 6.15E-13 7.54E-13 8.74E-13 1. 01E-12 1.15E-12 1.09E-12 

0 

S3s2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% hZo/ 8% uo2 
power= 1.468E-03mw, burnup=8.0428E+03mwd, flux= 9.22E+07n/cm**2-sec 

nucljde concentrations. Grnrn atc:11s 
basis= :,inglc re;Jctor··a~sembly 

cmz;::.s 
cr;,246 
cn.24 7 
Clll248 
C/~1~49 
cm250 
crn251 

tot:d:; 
0 flux 

charge ******* d ******* d ******* d *****~* d ****T~* d 
5.92E-16 7.21E-16 ~.7GE·16 1.04E-15 1.23E-15 1.23E-15 
2."31E-13 2.~'31:-13 ::;.67i::-la 4.55E-18 s.S?i-13 s.sn-12 
1.87E-22 2.50E-22 3.31E-22 4.30E-22 5.53E-22 5.53E-22 
1.50E-25 2.11F-~5 ?.t~[-25 4.00E-25 5.3~F-25 5.3J~-25 

.OOE+OG 2.40E-36 3.3:[-36 4.54E-36 6.11E-36 .UGE+OO 
3.70E-41 5.4tE-41 ?.~~C-41 1.14E-40 1.60E-40 1.60E-40 

.OOE+OO .OOE+00 .OGE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E;Q~ 3.7~~E~(:.'~ .~.T;~+0~ 3.7~~E+O~ 3.73!-+C·"i 3.7~[+0~ 

9.22E+07 9.22E+07 9.22E+07 9.22E+07 9.22E-08 
0 1q array has 20 entries. 

1 entries. 
1 entries. 
1 entries. 
1 entries. 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 12 entries. 
1library information ... 

cross-section dcit2 rc,kcn from position riundJcr 7 of library on unit 33. 

p~,,, s 1 

P·'"" 0 
•scale-systow control mo~ulo sasZ library* 
used u timc-C._pc-r~~::c :-.t r:cu~ ron ~pcctr-LHil, fer e-Jch of the tJbGvc p:i~~:-~0:.; 

pass 0 applies start-up fuel dcnsiities . 
pass n applies mid time densities of nth library interval 

first library updated was ... 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

( 
Page 47 

actinides page 58 
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0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 

1 
0 

first library updated was • .'. 
******************************************************************************** 
* 
* 
*· 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4 •. 2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b·vi 

neutron flux spectrum factors and cross sections were produced from. 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******************************************************************************** 
* * 
******************************************************************************** 

.other identification and sizes of library. 
dota set name: ft33f001 

8/~9/1996 date library was prcd~ced 
1697 total number of nuclides in librarv 
689 number of light-elelilcnt nuclides · 
129 number of actinide nuclidc.·s 
879 number of fission prodJct nuclides 

7993 number of nonzero oft-ciiagonal llliitrix elelfler~ts 
***x***~~-1************************~***~~M**r**~xw**~*********•*•**~•*****~•***** 

:-:.u~;2h: fz-~r-f-i~::lr. rrit based on L&w 1S!,15, 3.C'~·~·.·l;.~, 20:;i:d/rntu 4Q~S h2•1/ c·~~ LJ"J2 
power= .OGmo.~, burnup= 9383.1il'id, flux= 9.22E+G?r~/cm**2-sec 

basis = 
(note, k-infin1ties, c:l:;d and rn:"1der,ltor nb·-:.cr!-:-i,-:-.r~·:. <irC' cor·rect, only, 

i11~tial *~ .. ***~::4. d ~,. . ..J"J..o: (; ""**** .. ,... d 
if ~crr0ctly weighted cro~s ~nction; 

;.--,.,~.,:.~; .. d .. *"'A*'J.:-:~ d 
productions 
absorptions 
k infinity 

actinide 

1.232141E+06 1.232255E+06 1.232342E•06 1.232401E+06 
9.95E343E+05 9.961657E+05 9.964301E+05 9.966786E+05 
1.237233E+OO 1.236998E+OO 1.236757E+OO 1.236508E+OO 

initial ******* d ******* d ******* d 

absorptions 9.833770E+05 
non-actinide 

9.835148E+05 9.836378E+OS 9.837461E+05 

1.232434E+06 
9.969119E+05 
1.236251E+OO 
******* d 

9.838402E+05 

ob~. fracs. 1.255894E-02 1.269954E-02 1.=~3813E-02 1.297551E-02 1.311225E-02 
sas2h: far-field crit based an b&w 15x15, 3.00~tZ, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of tot~l absorptior1 rate 
power= .OOntw, burnup= 9383.mwd, flux= 9.22E+G?n/cm**2-sec 

ini:_ir-t -:-.**""'·-;,-;.·* d ******* d •*~*~r* d *,~.,,~* d ****~"** d 

::;rn I 49 s.~~~~-c·-~ S.f,SE-03 5.45E-03 s.L.~:r-0~; S.L~C-03 5.4SE-03 
cu 151 9.72[-CJ ... 1. O<JE- 03 1.03E-03 1.Q(,t-C'3 1.\.:~l:-03 1. 09E- 03 
nd143 7.92~-04 8.24E-04 8.56E-04 8.8~E-G4 9.20E-04 9.20E-04 
rh 103 3.75l-04 3.91E-04 4.06E-04 4 . I;~ E - 0 .~ 4' 3::f:- 04 4.33E-04 
xe131 Z.S!.C:-0-'. 2.t>4E-04 2.75E-04 2.8)E-G~ 2.~'oE-04 2.96E-04 
c,; 133 1. 9f'E- 04 i'.OSE-04 2.13E-04 2.21E-04 2.3DE-04 2.30E-04 
gd155 1.95E-0-'. 1.97E-04 1.99E-04 Z.GOE.-04 2.02E-04 2.02E-04 
sm14 7 1. 46E- 04 1. 51 E- 04 1.57E-04 1.63E-04 1.69E-04 1.69E-04 
tc 99 1.41E-04 1.47E-04 1.53E-04 1.581!-04 1. 64E- 04 1.64E-04 
nd145 1.12E-04 1.16E-04 1.21E-04 1.25E-04 1.30E-04 1.30E-04 
cd113 9.39E-05 9.45E·05 9.50E·OS 9.55E-05 9.60E-05 9.60E·05 

1.232432f:+06 
9.969099E+05 
1.236252E+OO 
******* d 

9.838389E+05 

1.311159E-02 
fission products 

( 

p:ige 59 
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1 
0 

0 

mo 95 7.74E-05 8.06E-05 8.38E-05 8.69E-05 9.01E-05 9.01E-05 
sm152 7.32E-05 7.67E-05 8.03E-05 8.38E-05 8.74E-05 8.74E-05 
sm150 5.26E-05 5.52E-05 5.77E-05 6.03E-05 6.28E-05 6.28E-05 
kr 83 4.82E-05 5.01E-05 5.21E-05 5.40E-05 5.60E-05 5.60E-05 
gd157 5.15E-05 5.20E-05 5.25E-05 5.30E-05 5.35E-05 5.35E-05 
cs135 4.45E-05 4.64E-05 4.82E-05 5.00E-05 5.19E-05 5.19E-05 
ru101 3.46E-05 3.60E-05 3.74E-05 3.89E-05 4.03E-05 4.03E-05 
pr141 3.31E-05 3.45E-05 3.59E-05 3.72E-05 3.86E-05 3.86E-05 
eu153 3.25E-05 3.39E-05 3.53E-05 3.68E-05 3.82E-05 3.82E-05 
la139 2.71E-05 2.82E-05 2.93E-05 3.05E-05 3.16E-05 3~16E-05 
sm151 1.76E-05 1.78E-05 1.79E-05 1.79E-05 1.79E-05 1.77E-05 
ba137 1.30E-05 1.35E-05 1.41E-05 1.46E-05 1.52E-05 1.52E-05 
pd105 1.27E-05 1.33E-05 1.38E-05 1.44E-05 1.50E-05 1.50E-05 
zr 93 1.08E-05 1.13E-05 1.17E-05 1.22E-05 1.26E-05 1.26E-05 
ag109 9.33E-06 9.89E-06 1.05E-05 1.10E-05 1.16E-05 1.16E-05 

i129 8.65E-06 9.02E-06 9.39E-06 9.75E-06 1.01E-05 1.01E-05 
nd144 8.22E-06 8.57E-06 8.91E-06 9.25E-06 9.60E-06 9.60E-06 
mo 97 6.15E-06 6.41E-06 6.66E-06 6.91E-06 7.17E-06 7.17E-06 
gd152 3.26E-06 3.51E-06 3.77E-06 4.05E-06 4.32E-06 4.32E-06 
zr 91 2.86E-06 2.98E-06 3.10E-06 3.21E-06 3.33E-06 3.33E-06 

y 89 2.74E-06 2.85E-06 2.96E-06 3.07E-06 3.19E-06 3.19E-06 
pd108 2.44E-06 2.57E-06 2.71E-06 2.85E-06 2.99E-06 2.99E-06 
ru102 2.54E-06 2.65E-06 2.75E-06 2.86E-06 2.96E-06 2.96E-06 
ce142 2.26E-06 2.35E-06 2.44E-06 2.54E-06 2.63E-06 2.63E-06 
nd148 2.17E-06 2.26E-06 2.35E-06 2.44E-06 2.53E-06 2.53E-06 
ndl46 1.82E-06 1.90E-06 1.97E-06 2.05E-06 2.13E-06 2.13E-06 
inllS 1.)6E-06 1.63E-(J6 1.70E-06 1.77E-06 1.83E-06 1.83E-06 
b;,133 1.56E-06 1.i?L-l<::J 1.69E-06 1.75t:-06 1.8"tE-00 1./:lE-06 
u140 1.4f.E-06 LS::::-0:.; 1.58E-06 1.6/.E-Oo 1.70E·Oc, 1.7::r-('6 
pd107 1.29E-06 1._r;E·1Jc l_I,ZE-06 1.4'iE-06 1.57t-06 1.57E-06 
xe132 1.32E-06 1.~-":~E-06 1.43E-06 1.1.9<:-06 1.S .• E-06 1.54E-06 
~' 93 9.01E-07 ~-~~E-07 9.75E-07 1.01E-06 1.0~E-06 l.OSE-06 
molOO 8. 74E-07 9.11E-07 9.47E-07 9.83E-07 l.OJE-0:', 1.02E-06 
xe134 8.61E-07 8.97E·07 9.33E-07 9.68E-07 1.00E-06 1.00E-06 
zr 92 6.91E-07 7.19E-07 7.47E-07 7.76E-07 8.04~·07 8.04E-07 
ru 99 5.53E-07 5.9;E-07 6.47E-07 6.97E-07 7.49E-07 7.4Y~-G7 

i127 6.09E-07 6.36E·07 6.63E-07 6.90E-07 7.17E-07 7.17E-07 
ru104 5.66E-07 S.91E-07 6.15E-07 6.40E-07 6.64E-07 6.64E-07 
s<Js2h: far-field crit based en b&w 15x15, 3.00wt%, 20gwd/mtu 40~6 h2o/ 8% uo2 

f~action of total absorption rate 
power= .OOmw, burnup= 9383.mwd, flux= 9.22E+07n/cm**2-sec 

initial ******* d ******* d ******* d ******* d ******* d 

zr 96 
nd150 
xe136 
br 81 
rb 85 
cd111 
zr 94 
z.r 90 
sm154 
te130 
rb 87 
se 77 
gd154 
pd106 
gd156 
kr 84 
eu152 

5.44E-07 
4.87E-07 
4.66E-07 
3.48E-07 
3.36E-07. 
3.04E-07 
2.93E-07 
2.70E·(·i 
2.19[·07 
2.14E·G7 
1.94E-07 
1.4UE-G7 
1.17E-07 
1.21E-07 
1.06E-07 
9.19E-08 
8.52E-08 

5. 66[. 0 7 
5.07E-07 
.'._f:(,f-07 
:i.C2ie-07 
3. :,1_1 '::- 0 7 
3. ·,9E-07 
3.05[·07 
~: . ( i [- l ,. 
2.<CJE·07 
~:. ~-. .:) :-- (! 7 
z . r~.;:_ ~ - n 7 
1.:; -;:::- G 7 
1.27E-07 
1.27E-07 
1.12E-07 
9.57E-08 
9.51E-08 

5.39E-07 6.11E-07 
5.27E-07 5.48E-07 
5.05E-07 5.24E-07 
3.76E-07 3.91E-07 
3.64E-07 3.77E-07 
3.3~E-07 3.51E-07 
3.17E·07 3.29E-07 
2.~2[-07 3.03L-07 
2.3SE-07 2.47c-07 
2.31E-07 2.40E-07 
2.10l-07 2.1UE-07 
1 . 51 E · 0 7 1 . 5 7E- 0 7 
1.38E-07 1.49E-07 
1.33E-07 1.39E-07 
1.18E-07 1.24E-07 
9.94E-08 1.03E-07 
9.80E-O& 1.01E-07 

6.33E-07 
5.6?-E-07 
S.CE-07 
4.0~E-07 
3.91E-07 
3.66E-07 
3.41E-07 
3.1~[-07 
2.)7l·07 
2.4YE-07 
2.2~!=-07 
1. Uf- D7 
1.60E-07 
1.45E-07 
1.29E-07 
1.07E-07 
1.04E-07 

6.33E-07 
5.68E-07 
5.431::·07 
4.0)E-07 
3.91E-07 
3.66E-07 
3.41E·OT 
3. 1.:.E- G l 
2. 57[- ('7 
2. ~·:,E- (:7 
2.2',[·07 
1. 6:'iE- G7 
1.60E-07 
1.45E-07 
1.29E-07 
1.07E-07 
9.46E-08 

fission products 

( 
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1 
0 

0 

_ sb121 
se 79 
ba135 
dy161 
sb123 
pm147 
kr 86 
te128 
eu155 
ru100 
se 80 
te125 
tb159 
nd142 
ba134 
sm148 
gd158 
cd112 
pd104 
l i 6 
sn117 
cd114 
dy164 
sn119 
dy162 
sn115 
pd110 
nb 93 
Sl" 83 
mo 96 
se f 2 
sn126 
sas2h: 

7.13E-08 7.44E-08 7.75E-08 8.06E-08 8.36E·08 8.36E-08 
7.10E-08 7.39E-08 7.68E-08 7.97E-08 8.26E-08 8.26E·08 
5.38E-08 5.83E-08 6.31E-08 6.80E-08 7.31E-08 7.31E·08 
5.79E-08 6.13E-08 6.48E-08 6.83E-08 7.18E-08 7.18E-08 
5.78E-08 6.03E-08 6.28E·08 6.52E-08 6.77E-08 6.77E-08 
6.69E-08 9.82E-08 9.82E-08 9.81E-08 9.81E-08 6.25E-08 
5.12E-08 5.33E-08 5.53E-08 5.74E-08 5.95E-08 5.95E-08 
4.76E-08 4.96E-08 5.16E-08 5.37E·08 5.57E-08 5.57E-08 
5.09E-08 6.39E-08 6.42E-08 6.45E-08 6.47E-08 4.99E-08 
3.49E-08 3.78E-08 4.08E-08 4.40E-08 4.73E-08 4.73E-08 
3.34E-08 3.48E-08 3.62E-08 3.76E-08 3.90E-08 3.90E-08 
3.13E·08 3.26E·08 3.40E-08 3.54E-08 3.68E-08 3.68E-08 
2.81E-08 2.95E-08 3.10E-08 3.25E-08 3.40E-08 3.40E-08 
2.48E-08 2.68E-08 2.90E-08 3.13E-08 3.36E-08 3.36E-08 
2o38E-08 2.58E-08 2o79E-08 3.01E-08 3o23E-08 3o23E-08 
2.18E-08 2o36E-08 2.55E-08 2.75E-08 2o96E-08 2o96E-08 
2o27E-08 2o38E-08 2.50E-08 2o62E-08 2.74E-08 2o74E-08 
2.24E-08 2o34E-08 2.45E-08 2.5SE-08 2.66E-08 2o66E-08 
1.62E-08 1o76E-08 1.90E-08 2o05E-08 2o20E-08 2o20E-08 
1o84E-08 1o91E-08 1o98E-08 2o06E-08 2o13E-08 2o13E-08 
1.66E-08 1o73E-08 1o81E-08 1o88E-08 1.96E-08 1o96E-08 
1.32E-08 1.39E-08 1.45E-08 1.52E-08 1.58E-08 1.58E-08 
1.21E-08 1.29E-08 1.37E-08 1.45E-08 1.54E-08 1.54E-08 
1031E-08 1o37E-08 1.42E-08 1o48E-08 1o54E-08 lo54E-08 
1o12E-08 1o20E-08 1o27E-08 1o35E-08 1o43E-08 1o43E-03 
1o20E-08 1.25E-08 1.30f-03 1.'>5F-Ofl 1.41E-08 1.41f-03 
9o81E-09 1.03E-08 loOSE-08 1o14E-08 1o19E-08 1019f-08 
B.65E-09 9o38E-09 1.01E-08 loOOE-03 1o17E-03 1017~-GU 
~-~OE-09 9o73E-09 1.02E-08 1o05E-03 1o09E-08 1o09E-03 
5.71E-09 6o17E-09 6o65E-09 7.16E-UJ 7o63E-09 7o6BE-09 
6042E-09 6o69E-09 6o95E-09 7.?1E-07 7o47E-09 7o47E-09 
~-~''E-Oo ~.E3E-09 6.07l-D? f.31E-09 6.5~E-09 f.~~[-00 

far-field crit based on b&;.; 15x15, 3o00wt , 20gwd/mtu 4G.-~ h2o/ c,: 
fraction of totul absorption rate 

power~ oGCmw, burnup= 9333omwd, flux= 9.2?E+07n/cm**?-soc 
initial *~***** d ****~** d ***~*** d ******* d ******* d 

br 79 
se 78 
sr 90 
cd110 
eu154 
sn124 
ag107 
ba136 
>,e130 
dy163 
xe129 
as 75 
kr 82 
i nl13 
te126 
sn118 
sn122 
cd116 
cs 13 7 
sn120 
ge 73 
gd160 
cs134 

4o35E-09 
4o95E-09 
5o80E-09 
3o87E-09 
4o63E-09 
4 o 17E- 09 
3 o 11 E- 09 
3o46E-09 
3.04E-09 
2.80[-09 
2.53':-(19 
2o'/SE-lJ9 
2ot-1f·C7 
~-~~J[-G·~ 

1.54E-C'o 
1o69E-09 
1.44E-09 

.1o43E-09 
1.32E-09 
1o07E-09 
8o20E-10 
2o95E-10 
3.20E-10 

4o72E-09 
5.16E-09 
6o01E-09 
4o26E-09 
5o45E-09 
4o35E-09 
3o41E-09 
3o68E-09 
3o27E.-09 
2o98E-09 
?.75[-(19 
3o05E-09 
2072E-C>9 
2045[-Q't 
1o66E-09 
1o76E-09 
1o50E-09 
1o49E-09 
1o37E-09 
1o11E-09 
8o55E-10 
3o11E-10 
5.52E-10 

5o10E-09 
5o37E-09 
6.00E-09 
4o68E-09 
5o68E·09 
4o53E-09 
3o72E-09 
3.90E-09 
3o51E-09 
3o17E-09 
Zo97E-0'' 
3o17E-H 
209(;~-(19 

2 o 5 ~ [- c ;I 
1o79E-OY 
1o84E-09 
1o57E-09 
1.55E-09 
lo37E-09 
lol6E-09 
8o90E-10 
3o27E-10 
5.73E-10 

SoSOE-09 
5o57E-09 
6o0DE-09 
5012E-09 
5o91E-09 
4o72E-09 
4o04E-09 
4014E-09 
3o76E-0') 
3o37E-M 
3 . ? cq: - r, ·! 
3o30i:-(i) 
3.i4E-OQ 
=.(.col· 
10Y5E-O~ 

1091E-09 
1o63E-09 
1o61E-09 
1o37E-09 
1.21E-OY 
9o24E-10 
3o44E-10 
5.95E-10 

5o91E-09 
5.78E-09 
5o99E-09 
5o59E-09 
6.14E-09 
4o90E-09 
4o38E-09 
4 o 3 7E- 09 
4o02E-09 
3o57E-09 
3045f:-(19 
3o42E-OY 
3.33E-09 
;__77E-GJ 
2o07E-OY 
1o98E-09 
1 o 69E- 09 
lo67E-09 
1o37E-09 
1.25E-09 
9o59E-10 
3.61E-10 
6.17E-10 

5o91E-09 
5o78E-09 
5.74E-09 
5.59E-09 
5o34E-09 
4o90E-09 
4o38E-09 
4o37E-09 
4o02E-09 
3 0) 7E- 09 
3.4SE-09 
3o42E-09 
3.33F-CI9 
? . Ti i - c·~; 

2o07l-GY 
1o98E-09 
1o69E-09 
1o67E-09 
lo31E-09 
1o25E-09 
9o59E-10 
3o61E-10 
3.43E-10 

uo2 

I 
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1 
0 

0 

0 

ge 76 2.88E-10 3.00E-10 3.12E-10 3.23E-10 3.35E-10 3.35E-10 
ho165 2.23E-10 2.39E-10 2.55E-10 2.72E-10 2.90E-10 2.90E-10 
dy160 1.35E-10 1.48E-10 1.60E-10 1.74E-10 1.88E-10 1.88E-10 
kr 85 1.84E-10 2.02E-10 2.02E-10 2.02E-10 2.02E-10 1.80E-10 
xe128 9.13Ec11 9.91E-11 1.07E-10 1.16E-10 1.25E-10 1.25E-10 
te124 5.53E-11 5.84E-11 6.17E-11 6.SOE-11 6.84E-11 6.84E-11 
sr 86 5.18E-11 5.57E-11 5.98E-11 6.40E-11 6.84E-11 6.84E-11 
sn116 3.51E-11 3.82E-11 4.13E-11 4.46E-11 4.80E-11 4.80E-11 
ce144 5.65E-11 2.14E·10 2.14E-10 2.14E-10 2.14E-10 4.51E-11 
sr 87 3.67E-11 3.84E-11 4.00E-11 4.17E-11 4.34E-11 4.34E-11 

'nb 94 2.25E-11 2.39E-11 2.52E-11 2.66E-11 2.81E-11 2.81E-11 
se 76 1.67E-11 1.78E-11 1.90E-11 2.02E-11 2.15E-11 2.15E-11 
te122 1.47E-11 1.59E·11 1.72E-11 1.86E-11 Z.OOE-11 Z.OOE-11 
ge 74 1.6S·E-11 1.72E-11 1.79E-11 1.85E-11 1.92E-11 1.92E-11 
er166 1.17E-11 1.26E-11 1.35E-11. 1.44E·11 1.53E-11 1.53E-11 
ge 72 1.16E-11 1.21E-11 1.27E-11 1.32E-11 1.37E-11 1.37E-11 

y 90 5.52E-12 5.72E-12 5.71E·12 5.71E-12 5.70E-12 5.46E·12 
ru106 4.59E-12 1.29E·11 1.30E-11 1.31E-11 1.32E-11 4.00E-12 
sb125 4.18E-12 6.12E-12 6.14E-12 6.16E-12 6.18E-12 3.97E-12 
kr 80 2.45E-12 2.71E·12 2.99E-12 3.29E-12 3.62E-12 3.62E-12 
er167 5.32E-13 5.89E·13 6.51E-13 7.16E-13 7.86E·13 7.86E-13 
te123 3.17E-13 3.53E-13 3.91E-13 4.32E-13 4.76E-13 4.76E-13 
cd108 1.01E-13 1.15E-13 1.30E-13 1.46E-13 1.64E-13 1.64E-13 
nb 95 3.18E-13 5.46E-11 5.46E·11 5.45E-11 5.45E-11 1.18E-13 
zr 95 1.56E-13 5.89E-11 5.88E-11 5.88E-11 5.88E-11 5.78E-14 
te127m 9.79E-14 3.09E-12 3.10E-12 3.11E-12 3.12E-12 5.55E-14 
sas2h: fc;r-field cri: b<Jscd on b&w 15x15, 3.00wt~{, 20g.-dj;ntu 40% h2o; 8% uo2 

fraction of totnl absooption rate 
power= .08"'·'· Lur·nup= 938.:5.mwd, flux~ 9.2C'E+07n/cm*x2-s•): 

be 9 
y 91 

l i 7 
snii4 
sb126 
ru103 
sr 89 
ce141 
sn123 
tb160 
pm148m 
cd115m 
cd109 
te129m 
sb124 
pm148 

initial ~•x**** d ******* d ******* d ******* d ******~ d 

3.c2E-1.:. 
7.72E-1.!, 
1.47E-14 
8.92E-15 
6.42E-15 
8.60E-15 
5.89E-15 
4.87E-15 
2.00E·16 
1.35E-16 
1.42E-16 
1.90E-17 
1.61E-18 
8.44£:-18 
3.14E-15 
2.48E-19 

3. 77C. -14 
5.05E-11 
1. 5:JE -14 
r' 7r.r- "r-
't. I UC- I J 

S.6C.E-15 
1.37E-10 
1.03E-11 
5.76E-10 
3.80E-15 
2.72E-14 
1.41E-12 
9.54E-14 
3.9:!E-18 
6.84E-13 
1. 77E-15 
4.97E-14 

3. 91 E -14 
5.05E-11 
1.59E-14 
1.05E-14 
8.94E·15 
1.37E-10 
1 . 08E- 11 
5. 76E -10 
3.80E-15 
2.85E-14 
1.41E-12 
9.56E-14 
4.19E-18 
6.84E-13 
1.81E-15 
4.97E-14 

4.06E-1.'. 
5.04E-11 
1.65E-14 
1'1 "'7r- "l I 
I .. I JC- I'+ 

9.24E-15 
1.38E-10 
1.08E-11 
5.76E-10 
3.80E-15 
2.98E-14 
1.41E-12 
9.59E-14 
4.47E-18 
6.85E-13 
1.85E-15 
4.98E-14 

4- 21 [- 14 
5.04E-11 
1. ?H:-14 
1 "1 i- 1 I 
I • '- t. ;_- I-; 

9.5:~t:-15 
1.3eE-10 
1.07E-11 
5.76E-10 
3.81E-15 
3.11E-14 
1.42E-12 
9.61E-14 
4.79E-18 
6.8{,[-13 
1. s:<c:-15 
4.9::\E-14 

4. 21!- -14 
2.60t:-14 
1.71E-14 
1 - .. -: '1 f 
I • t: .;. L 1-T 

7.5~::-15 
1.72E-15 
1.67::-15 
6.91E-16 
1.23E-16 
6. 77E-17 
3.09E-17 
4.64E-18 
1.c.'>E-18 
1.29E-18 
1.1'?E-18 
5.51E-20 

sc.1s~h: fur-l it·lrj ~._.,,;.. l)_~::.LJ on t., ... · 15xl5, 3.CtG~JL/:;, 2~J~,.::,/;it~L !.,~~-.~ h2o/ C;<; uc2 
JJO•wr= 1 . .:.6<oC-C3ro~>J, burnup=9.3C:32E+03rn;;d, flux= 9.22~+07n/crr,h2-scc 

nur:lid2 conccn~r-,lti:::,n:-:., sr·:~:·; c.~o·w~ 
t <1 ~- i :-:. = ~ 1 n s l t: r c .:~ c t c r· r. :.:: :-:. .::! 1·, b l y 

cll~rge ~***~** d ***~*** d *x***~* d ******* d ***x*~* d 
h 1 4.77E-04 4.96E-04 5.16E-04 5.36E-04 5.56E-04 5.56 -04 
h 2 1.42E-06 1.43E-06 1.54E-06 1.60E-06 1.66E-06 1.66 -06 
h 3 1.55E-11 1.70E-11 1.72E-11 1.73E-11 1.75E-11 1.52 ·11 
h 4 .OOE+OO 2.50E-35 2.52E-35 2.54E-35 2.56E-35 .00 +00 

he 3 8.70E-09 8.99E-09 9.27E-09 9.55E-09 9.83E-09 9.83 -09 
he 4 7.89E-05 8.22E-05 8.55E-05 8.88E-05, 9.21E-05 9.21 -05 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .00 +00 

fission products 

ll yh t e L e:J:ic-nts 
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0 
1 

0 

ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
·mg 25 
mg 26 
mg 27 
mg 28 
al 27 
al 28 
al 29 
al 30• 
s i 28 
si 29 
s i 30 
s i 31 
s i 32 

totals 
flux 

9.48E-06 
1.51 E-09 
6.24E-08 
2.62E-30 
1.04E-11 
7.53E+03 
9.56E-24 
1.57E-30 
1.68E-39 
6.55E-02 
1.62E-07 
1 .42E-06 
7.82E-28 

.OOE+OO 
4.99E+04 
7.09E-26 
1.31E-37 

.OOE+OO 
1.91E-01 
1.42E-06 
1.11E-11 
2.36E-3? 
1. 73E-30 
5.75E+04 

9.88E-06 
1.63E-09 
6.50E-08 
2.63E-15 
1.56E-11 
7. 53E+03 
9.56E-09 
1. 57E ·15 
1.81E-24 
6.80E-02 
1.75E·07 
1.48E-06 
7.84E-13 
5.77E-25 
4.99E+04 
7. 09E- 1 1 
1.42E-22 
1.54E-32 
1 .98E-01 
1. 53E-06 
1.24E-11 
3.22E-24 
1.96E-30 
5.75E+04 
9.21E+07 

1.03E-05 
1. 76E-09 
6.76E-08 
2.63E-15 
1.56E-11 
7.53E+03 
9.56E-09 
1.57E·15 
1.94E-24 
7.05E-02 
1.88E-07 
1.54E-06 
7 .84E-13 
5.78E-25 
4.99E+04 
7.09E-11 
1.53E-22 
1.72E-32 
2.05E-01 
1 .65E-06 
1.39E-11 
3.61E-24 
2.20E-30 
5.75E+04 
9.22E+07 

1.07E-05 
1.89E-09 
7.02E-08 
2.63E·15 
1.56E-11 
7.53E+03 
9.56E-09 
1. 5 7E -15 
2.08E-24 
7.30E-02 
2.01E-07 
1. 60E- 06 
7.84E-13 
5.78E-25 
4.99E+04 
7.09E-11 
1 .64E-22 
1.92E-32 
2.12E-01 
1.77E-06 
1.55E-11 
4.02E-24 
2.46E-30 
5.75E+04 
9.22E+07 

1.11E-05 
2.02E-09 
7.28E-08 
2.63E-15 
1.56E-11 
7.53E+03 
9.56E-09 
1.57E-15 
2.23E-24 
7.55E-02 
2.15E-07 
1.65E-06 
7 .84E-13 
5.78E-25 
4.99E+04 
7.09E-11 
1.76E-22 
2.14E-32 
2.20E-01 
1.89E-06 
1.72E-11 
4.47E-24 
2.73E-30 
5.75E+04 
9.22E+07 

1. 11 E- 05 
2.02E·09 
7.28E-08 
2.63E-30 
9.76E-12 
7.53E+03 
9. 57E-24 
1.57E-30 
2.23E-39 
7.55E-02 
2.15E-07 
1.65E-06 
7.84E-28 

.OOE+OO 
4.99E+04 
7.09E-26 
1. 76E-37 

.OOE+OO 
2.20E-01 
1.89E-06 
1 . 72E- 1 1 
4.47E-39 
2.72E-30 
5.75E+04 
9.22E-08 

sas2h: tar-field crit based on t&w 15x15, 3.00wt%, ZOgwd/mtu 40X hZo/ 8% uo2 
power= 1.468E-03mw, burnup=9.3832E+03mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram 3tcms 
basis = single reactor assen1bly 

charge ******* d ******* d ***•*** d ******* d ***~*** d 
he 4 
pb206 
pb207 
pb208 
pl.J209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi 211 
bi212 
bi213 
1: i? 1 ·~ 
po21G 
po211m 
po211 
po21? 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 

6.87E+OO 7.35E+OO 7.84E+OO 8.34E+OO 8.85E+OO 8.85E+OO 
1.91E-02 2.10E-02 2.29E-02 2.50E-02 2.71E-02 2.71E-02 
1.61E-03 1.75E-03 1.G9E-03 2.03E·03 2.18E-03 2.13E-03 
9.23E-05 9.99E-05 1.08f-04 1.16E-04 1.24E-04 1.24E-04 
2.03E-10 2.16E-10 2.30E-10 2.44E-10 2.58E-10 2.58E-10 
9.26E-05 9.70E-05 1.01E-04 1.06E-04 1.10E-04 1.10E-04 
2.03E-11 2.16E-11 2.23E-11 2.31E-11 2.39E-11 2.40E-11 
2.08E-11 2.16E-11 2.24E-11 2.32E-11 2.40E-11 2.39E-11 
2.12E-10 2.22E-10 2.32E-10 2.42E-10 2.52E-10 2.52E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.11E-03 2.35E-03 2.61E-03 2.89E-03 3.18E-03 3.18E-03 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.70E-03 5.97E-03 6.24E-03 6.51E-03 6.77E-08 6.73E-08 
1.23E-12 1.28E-12 1.32E-12 1.37E-1.2 1.42E-12 1.42E-12 
1.97E-12 Z.OSE-12 2.13E-12 2.20E-12 2.27E-12 2.27E-12 
4.73E-11 S.OSE-11 5.37E-11 5.70E-11 6.03E-11 6.03E-11 
1.C,If-1rJ 1.b~t:-10 i.T:0-1:1 ;_n,·-1r. 1."7.'-10 1.11 7c-F' 
1 . 56 L - C· ~) 1 • 6 S E- 0 6 1 . f ~. E - C: .J l . G C L - l1 G 1 a C? E- C ~- I . 0 S ~: - \_1 ~:; 

.OOE+GO .GOE+00 .CCE+OO .OOE+OO .OOE+OO .00~+00 
1.36E-17 1.41E-17 1.4~E-17 1.51E-17 1.57E-17 1.57F-17 
1.04E-22 1.0tE-2? 1.1;[-22 ;.16~-27 1.20E·?? 1.19E·2~ 
7.11E-20 7.59E-20 B.OPE-20 2.57E-~0 9.06E-20 9.07E-20 
2.16E-17 2.26E-17 2.37E-17 2.47E-17 2.57E-17 2.57E-17 
1.71F-17 1.77E-17 l.HLE-17 1.90E-17 1.96E-17 1.97E-17 
7.8BE-17 8.19l-17 B.4~E-17 8.78~·17 9.02~·17 9.06f-17 
2.45E-11 2.56E-11 2.6BE-11 2.80E-11 2.91E-11 2.91[·11 
1.28E-36 1.14E-28 1.18E-28 1.22E-28 1.26E-28 7.02E-38 
3.80E-14 3.94E-14 4.08E-14 4.23E-14 4.37E-14 4.38E-14 
3.02E-14 3.14E-14 3.25E-14 3.37E·14 3.48E-14 3.48E-14 

Clctlnidcs 
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0 

rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 

"th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

4.3SE-08 
1.39E-33 
9.49E-09 
1. 72E-10 
2.21E·08 
6.64E-03 
3.22E-11 
1.50E-08 
6.58E-06 
3.93E-15 
6.79E-32 
1.53E·08 
3.27E-08 
4.30E-03 
3.68Ec01 
2.87E-09 
7.88E-02 
2.61E-28 
5.37E-07 
9.90E-03 
6.14E-26 

4.55E-08 
1.23E-25 
9.83E-09 
1. 79E-10 
2.36E-08 
6.96E-03 
3.36E-11 
1.60E-08 
6.84E-06 
4. 1 OE -15 
6.02E-24 
1.59E-08 
3.41E-08 
4.59E-03 
3.83E-01 
3.50E-09 
8.21E-02 
2.72E-13 
5.37E-07 
1.03E-02 
6.38E-11 

4.76E-08 
1.28E-25 
1.02E-08 
1.85E-10 
2.51E-08 
7.27E-03 
3.50E-11 
1. ?OE-08 
7.09E-06 
4.27E-15 
6.25E-24 
1.64E-08 
3.53E-08 
4.89E-03 
3.97E-01 
3.52E-09 
8.54E-02 
2.83E-13 
5.37E-07 
1.07E-02 
6.61E-11 

4.97E-08 
1.33E-25 
1.05E-08 
1. 92E-10 
2.67E-08 
7.59E-03 
3.63E-11 
1.80E-08 
7.33E-06 
4.43E-15 
6.47E-24 
1.70E-08 
3.66E-08 
5.18E-03 
4.12E-01 
3.53E-09 
8.88E-02 
2.94E-13 
5.37E-07 
1.10E-02 
6.84E-11 

5.17E-08 
1.37E-25 
1.09E-08 
1.98E-10 
2.82E-08 
7.90E-03 
3.77E-11 
1.90E-08 
7.58E-06 
4.60E-15 
6.68E-24 
1.76E-08 
3.78E-08 
5.48E-03 
4.27E-01 
3.55E·09 
9.21E-02 
3.05E-13 
5.37E-07 
1.14E-02 
7.07E-11 

5.17E-08 
7.63E-35 
1.09E-08 
1. 98E-1 0 
2.82E-08 
7.90E-03 
3.77E-11 
1.91E-08 
7.58E-06 
4.60E-15 
3.72E-33 
1.76E-08 
3.76E-08 
5.48E-03 
4.27E-01 
2.85E-09 
9.22E-02 
3.05E-28 
5.37E-07 
1.14E-02 
7.07E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20qwd/mtu 40% hZo/ 8o/ uo2 
power= 1.46JE-03mw, burnup=9.3832E+03mwd, flux= 9.2ZE•U7n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single rt':'lctor <'lSSPmbly 

charae ******* d ******* d ******* d ******* d ******* d 
p3233 
pa234m 
pc:234 
r-a235 

u230 
u231 
u:~2 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np23 7 
r-··"<=."'~ 

r.; .• JY 
r.jJ24 Om 
r.p240 
np241 
ruZ36 
r:u237 
r:u238 
FU239 
pu240 
pu241 
pu242 
pu243 

1.44f,:06 1.44E-06 1.44E-06 1.44E-06 1.43F-06 1.43E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.B1E-11 l.BIE-11 
8.0[E-12 8.0BE-12 8.08E-12 8.08E-12 8.02E-12 S.OBE-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
6.57E-29 5.84E-21 6.05E·21 6.27E-21 6.43[-21 3.60E·30 
S.Z?E-32 5.43E-17 5.69E-17 5.89E-17 6.10C-17 6.10E-32 
1.1U-Ou 1.::-c-06 1.29E-06 1.33E-On 1.3:"f-06 1.36[-06 
1.92l-01 2.00l-01 2.07E-01 2.1~E-01 2.2jE-01 2.22E-01 
9.60E+OO 9.62~+00 9.64E+OO 9.67E+OO 9.(9E+OO 9.69E+OO 
6.95E+02 6.94E+02 6.92E+02 6.91E+02 6.90E+02 6.90E+02 
1.80E+02 1.81E+02 1.81E+02 1.81E+02 1.81E+02 1.~1[+02 
1.22E-12 1.15E-06 1.15E-06 1.16E-06 1.16E-06 1.47E-12 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63[+04 3.63E+04 
1.12E-22 1.12E-07 1.12E-07 1.12E-07 1.12E·07 1.12E-22 
3.78E-38 5.23E-38 7.17E-38 9.69E-38 1.29E-37 1.30E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.19E-12 3.12E-12 3.12E-12 3.12E-12 3.11E-12 1.02E-12 
7.39E-28 7.41E-13 7.40E-13 7.40E-13 7.40E-13 7.40E-28 
1.02E-06 1.06E-06 1.10E-06 1.14E-06 1.18E-06 1.18E-06 
4.16[+01 4.16E+01 4.16E+01 4.15E+01 4.15E+01 4.15E+01 
?. 11 f-1L r I' ;:_07 ~-~~~-07 5.l''~-07 5.L7r-~ 7 L_c~~-14 
L • ~..,. :_ - 1 .:,_ I • L •. ~ - t..' j ; • L 2 f.: - (J:) 1 . tJ 2 t - l· ~ 1 . ( c. [. · l' . _: .• /"/ f:. - 1 .:., 
3 . 2 2 E - 4 0 4 . 4 7l - 4 0 6 . 1 2 E - 4 0 8 • 2 7 E - 4 0 1. 1 : .. : - 3 S' 1. 11 !: - 3'" 
1.72E-39 1.19E-15 1.19E-15 1.19E-15 1.1?E-15 2.7R~·39 

.OJE+OO .OGE•OO .GOE+OO .OOE+OO .OOE+OG .00~+00 
2.83l-10 4.0~E-10 4.04E-10 4.04E-10 4.0~E-10 2.67E-10 
2.05E-17 9.43E-14 9.61E-14 9.80E-14 9.97E-14 5.47E-18 
8.20E-G~ 8.29E-03 B.29E-03 8.29E-03 8.2~E-03 8.17E-03 
2.01E+01 2.07L+01 2.13E+01 2.19E+01 2.2~E+D1 2.2~E+01 
2.89E-01 3.05E-01 3.21E·01 3.37E-01 3.53E-01 3.53E-01 
3.95E·05 4.49E-05 4.72E-05 4.96E-05 5.20E-05 4.78E-05 
6.73E-06 7.48E-06 8.27~·06 9.10E-06 9.98E-06 9.98E-06 
5.15E-30 5.70E-15 6.30E-15 6.94E-15 7.61E·15 7.66E-30 

actinide,; 
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pu244 1.88E-27 2.61E-27 3.57E-27 4.83E·27 6.45E-27 6.45E-27 
pu245 .OOE+OO 3.86E-38 5.28E-38 7.14E-38 9.54E-38 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.19E-34 1.26E-19 1.33E-19 1.40E-19 1.47E-19 1.47E-34 
am240 5.43E-32 5. 76E-17 6.08E-17 6.41E-17 6.73E-17 6.73E-32 
am241 1.19E-03 1.26E-03 1.33E-03 1.40E-03 1.47E-03 1.47E-03 
am242m 1.97E-07 2.10E·07 2.22E-07 2.34E-07 2.46E-07 2.44E-07 
am242 2.54E-12 1. 71E-11 1.81E-11 1.90E-11 2.00E-11 3.15E-12 
am243 2.68E-08 3.04E·08 3.43E-08 3.86E-08 4.31E-08 4 .. 31E-08 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 7.31E-32 8.31E·17 9.38E-17 1.05E·16 1.18E-16 1.18E-31 
am245 4.48E-41 7.76E-39 1.06E·38 1.43E·38 1.91E-38 1.19E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 3.20E-27 3.63E-22 3.84E-22 4.05E·22 4.25E·22 5.76E·28 
cm242 7.81E·10 3.45E-09 3.65E-09 3.84E·09 4.04E·09 8.62E-10 
cm243 2.60E-14 2.85E·14 3.01E-14 3.18E-14 3.34E-14 3.20E-14 
cm244 1.09E·12 1.31E·12 1.47E-12 1.66E-12 1.85E·12 1. 73E ·12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=9.3832E+03mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.23E-15 1.45E·15 1.69E-15 1.96E-15 2.26E-15 2.26E·15 
5.57E-18 6.77E·18 8.15E-W 9.73F-1?. 1.15E-17 1.15E-17 
5.S3F-7? ?.O~F-?2 R.84E-22 1.10E-21 1.36E-21 1.36E-21 
5.3'tE·25 7.15E·25 9.39E-25 1.22E-24 1.57E-24 1.57E-24 

cm245 
crn2.:.6 
crn247 
crn2 4 8 
cm249 
cr:,25 G 
CIH251 

totals 

.OOE•OD 3.13E-36 1.07E-35 1.33E-35 1.78E-35 .DOE+OO 
1.t0~-~0 2.~2E-40 3.03E-40 (.03E-£0 5.44E-40 5.44E-4J 
.00~·00 .GOE+OO .GOE+GD .OO~+u0 .OOE+OO .OCE+00 

3.73E+04 3.73E+04 3.73E+O~ 3.73[+04 3.73E+O~ 3.73E+04 
0 flux 9.21E+07 9.22E+07 9.22E+07 9.22E+07 9.22E-08 
0 -~q·"· array h3s 
0 . :1 r r:.y 1, -, . 
0 3~ arr&y h~s 
0 3q array has 
0 4q array has 
0 54q array has 
1library information .•• 

20 entries. 
1 en t r~ i ·::: s. 
1 cntric:;. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken from position number 8 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a fime-depcndent neutron spectrum, for each of the above passes 

pass 0 .:.ppl i es ,;Tart- up fw:l cc n:c i i r i eo; 
r .~ l .- : ......1 ~ ~ I ' • : • r ~ I •. ' : .~ ~ r ! 

11 :~-:::.1 ll L·r.~:l y Lq.-dn.tl:d \-JU:... ••• 

p:oSS 1 
pass 0 
"scale-system control module sar2 lib1ary• 
u:->cd n t inte-d,:penrlent nc~utron S}. -~~t!·uni, for· c.Jch of the <1bove p:.~~~L:~3 

pi,,s 0 ;:.ppl i ~-:; < t <Jrt -up fu-.l c,:;·_,. i it i c:: 
p;,,;s n applie-s mid tillle dc:n:-;itic,; cf "th library intcrv;:ll 

first library updated was... _ 
******************************************************************************** 
* 
* 
* 

preli~ lwr origen-s binary working library--id = 1143 
made from modified card-image origen·s libraries of scale 4.2 

* 
* 
* 

( 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi * 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

************~******************************************************************* 

* * 
******************************************************************************** 

.other identification and.sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 nu~bcr of nonzero off-dioaonal matrix clements 

,;:;s2h: far-field cr·it bc,sed on b&w 15x15, 3.00wto;;, 20JIId/cltu 40;: h2o/ 8;~ uoZ 
power= .OOmw, burnuF~· 10724.mwd, flux= 9.f'~[+:.1 7 ni''"''.''?-scr: 

b:;·, 1 ~; = 
(r1·Jte, k-intinitif-:·., ctnd l1il,; f1.Vdt:f't.ltor· C:~):::. 1JI'pti.~···,::. ;~r·t... tvi'i·,_...-:t, ·:::r1ly, if 

inltiol ******* d •~•~~*~ d *****A* d 
pr·oduc t ions 
absorption,; 
k infinity 

1.233W1F+(h 1.233189E+06 1.2~317::E•I'~· 1.233U2C:+06 
9.976366E+OS 9.97B565E+05 9.9R0606E+05 9.982511E+05 
1.2361G3c~+OG 1.23S33CE+OO 1.2)5)69!:,0C, 1.2:':5292[+00 

actinide 
absorptions 
non-actinide 

initial 

9.845568E+05 

abs. fracs. 1.311076E-02 
sas2h: far-field crit based 

**~'**** d 

9.846375E+05 9.847045E+05 9.847583E+05 

power= 

1.324737E-02 1.338202E-02 1.351643E·02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
.OOmw, burnup=. 10724.mwd, flux= 9.22E+07n/cm**2·sec 

initial ******* d ******* d ******* d ******* d ******* d 

sm149 
cu151 
nd10 

"" i::, 1 cs133 
gd155 
sm1~ 7 
tc 99 
,-,:_;'1 ") 
mo 95 
sm152 
cd113 
sm150 
kr 83 
cs135 

5.45E-03 
1.09E-03 
9.?1·E-04 

'. 
Z.Y:...'.-0~ 
2 .. 30E-04 
2.02E-04 
1.69E-04 
1. UF-OL 
1. ::Ou[.- (.::, 

9 .. 01E-05 
8.74E-05 
9.60E-05 
6.2BE-05 
5.60E-05 
5.19E-05 

5.45E-03 5.45E-03 
1.12E-03 1.15E-03 
9.52C-04 9.!3i.E-04 

-- C·~ 

.J. : "!_.:., ::,. 1 /r' -u:. 
2. 3•:•: -li!, 2. 4t·~- 04 
2.0~E-04 Z.OSE-04 
1.75C-04 1.81E-04 
1.7!):-c.r. 1.75r:-04 
1. -_)~ L- .._ -, 1 . _;).·.~ 1:- 04 
9.33E-05 9.64E-05 
9.10E-05 9.46E-05 
9.64E-05 9.69E-05 
6.54E-05 6. 79E-05 
5.79E-05 5.98E-05 
5.37E-05 5.56E-05 

5.45E-03 5.45E-03 5.45E-03 
1.18E-03 1.20E-03 1.20f,03 
1.02E-03 1 . (;5 E- C3 1. (1'_;' -03 
I,.:' 
3.2/L-1)4 .J • :_: :· . ~ -l.:-. :_-,. ~ ·_ -- ~· ~ 

2.54E-04 2. (./r: · o~ 2 . t_ ~~ '=. - 0 4 
2.06E-04 2.0/E-O:. Z.O?t:-04 
1.87E-04 1. 9:iE- o:. 1. 9:lt- 04 
1.81E-04 1. f' :·r:- (!_:'_ 1. i "'- 04 
1. L. .. E- 04 1 ... ··- -'- L .. ,_- 04 
9.96E-05 1.03E-04 1.03E-04 
9.83E-05 1.02E-04 1.02E-04 
9. 73E-05 9.77E-OS 9.77E-05 
7.04E-05 7.30E-05 7.30E-05 
6.18E-05 6.37E-05 6.37E-05 
5.74E-05 5.92E-05 5.92E-05 

*****"'·* 0 
1. 23.)fj67[+06 
9.9['-'+277t+0) 
1. 2.35(_1;:\~(:+[1 
* + 7"/< ... ~"" d 

9.847991E+05 

1.365000E-02 
uo2 

1. 2331l64E+06 
9.9J4253E+05 
1.235GG9HOO 

9.847976E+05 

1.364917E-02 
fission products 

( 
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1 
0 

0 

gd157 
ru101 
pr141 
eu153 
la139 
sm151 
pd105 
ba137 
zr 93 

_ag109 
i 129 

nd144 
mo 97 
gd152 
zr 91 

y 89 
pd108 
ru102 
ce142 
nd148 
nd146 
in115 
ba138 
ce140 
pd107 
x.e13 2 
r.JI) 98 
f':(,1 C•O 
xe13..., 
ru 'd 
zr 92 

i127 
ru104 
sa~2h: 

5.35E-05 S.40E-05 5.44E·05 5.49E-05 5.53E-05 5.53E-05 
4.03E·05 4.17E-05 4.32E-05 4.46E-05 4.60E-05 4.60E-05 
3.86E-05 4.00E-05 4.13E-05 4.27E-05 4.41E-05 4.41E·05 
3.82E-05 3.96E-05 4.11E-05 4.25E-05 4.40E-05 4.40E-05 
3.16E·05 3.27E-05 3.38E-05 3.49E-05 3.60E-05 3.60E-05 
1.77E-05 1.80E-05 1.80E-05 1.80E-05 1.81E-05 1.78E-05 
1.50E-05 1.56E-05 1.62E-05 1.67E-05 1.73E-05 1.73E-05 
1.52E-05 1.57E-05 1.62E-05 1.68E-05 1.73E-05 1.73E-05 
1.26E-05 1.31E-05 1.35E-05 1.39E-05 1.44E-05 1.44E-05 
1.16E-05 1.22E-05 1.29E-05 1.35E-05 1.41E-05 1.41E-05 
1.01E-05 1.05E-05 1.08E-05 1.12E-05 1.16E-05 1.16E-05 
9.59E-06 9.94E-06 1.03E-05 1.06E-05 1.10E-05 1.10E-05 
7.17E-06 7.42E-06 7.67E-06 7.93E-06 8.18E-06 8.18E-06 
4.3ZE-06 4.61E-06 4.90E-06 5.20E-06 5.51E-06 5.51E-06 
3.33E·06 3.44E-06 3.56E-0G 3.68E-06 3.79E-06 3.79E-06 
3.18E-06 3.30E-06 3.41E-06 3.52E-06 3.63E-06 3.63E-06 
2.99E-06 3.13E-06 3.28E-06 3.43E-06 3.58E-06 3.58E-06 
2.96E-06 3.07E-06 3.18E-06 3.28E-06 3.39E-06 3.39E-06 
2.63E-06 2.72E-06 2.81E-06 2.91E~06 3.00E-06 3.00E-06 
2.53E-06 2.62E-06 2.71E-06 2.80E-06 2.89E-06 2.89E-06 
2.13E-06 2.20E-06 2.28E-06 2.35E-06 2.43E-06 2.43E-06 
1.33E-06 1.90E-06 1.97E-06 2.03E-06 2.10E-06 2.10E-06 
1.81E-06 1.88E-06 1.94E-06 2.01E-06 2.07E-06 2.07E·06 
1.70E-06 1.76E-06 1.82E-06 1.88E-06 1.94E-06 1.94E-06 
1.56E-06 1.64E-06 1.71E-06 1.78E-06 1.86E-06 1.86E-06 
1.54E·06 1.60E-06 1.65E·06 1.71E-06 1.77E-06 1.77E-06 
1.05E-06 1.09E-06 1.12E-06 1..16E-06 1.20E-06 1.20E-06 
1.02E-06 1.0(f-06 1.0~[-06 1.13E-06 1.16E-06 1.16E-06 
l.(Jl-06 1.0-E-06 1.07L-06 :.11E-06 1.15E-06 1.15E-06 
7.4'~ .. ;:-G? 8.03~-07 b.:::;~~-C·7 s:·.-~cE-07 't .. lSE-Ol 9./~Jt.:.-CJ? 
8.04E-07 8.32E-07 8.60E-07 8.88E-07 9.16E-07 9.16E-07 
7.17E-07 7.44E-07 7.71E-07 7.93E-07 8.26E-07 8.26E-07 
6.64E-07 6.89E-07 7.14E-07 7.39E-07 7.64E-07 7.64E-07 

far-field crit b3scd on b&~ 15x15, 3.00wt%, 20gwd/mtu 40% h2J/ 
fr·~ction of tot~l ~bsorption r~te 

.DOrm-•, burnup= 1(,;~~.111.-id, flux= 9.22E+Cr7n/cm*'2-scc 
initial ******* d ******* d ******* d ******* d ******* d 

power= 

zr 96 
nd150 
xe136 
br 81 
rb 85 
cd111 
zr 94 
zr 90 
sm154 
tc1~0 

rb 8 7 
gd154 
se 77 
pdl06 
gels 6 
kr 8.+ 
eu152 
sb121 
ba135 
se 79 
dy161 
sb123 

6.34E-07 
5.68E-07 
5.43E-07 
4.05E·07 
3.91E-07 
3.66E-07 
3.41E-07 
3.14E-07 
2.57E-07 ( .... ,_: -c 7 
2.2)i:-G7 
1.60E-07 
1.63E-07 
1.45E-07 
1 • 2 S.'~::- G l 
1. CiT- G7 
9.45E-03 
8.36E-08 
7.31E-08 
8.25E-08 
7.18E-08 
6.77E-08 

6.56E-07 
5.89E-07 
5.63E-07 
4.19E-07 
4.05E-07 
3.82E-07 
3.53E-07 
3.25E-07 
2.67E-07 

.~. -, 

2.3:iE:-G7 
1.72E-07 
1.69E-07 
1.51t.·C•7 
1. 3~; - c 7 
1.11t:-G7 
1.06£.-07 
8.67E-08 
7.84[-08 
8.54E-08 
7.54E-08 
7.02E-08 

6.78E-07 
6.09E-07 
5.82E-07 
4.34E-07 
4.18E-07 
3.99E-07 
3.65E-07 
3.3~E-07 
2.7M-07 
~ ., - -, 

2.41[-1)7 
1 .84E-07 
1.7,~£.-07 
1 . 5 "?,c- 0 7 
1.!,1'"-(·7 
1. 1 !_ i...- (· 7 
l.os;:'-07 
8.98E-08 
8.39[-08 
8.8:SE-08 
7.91E-08 
7.27E-08 

7.01E-07 
6.29E-07 
6.01E-07 
4.48E-07 
4.32E-07 
4.15E-07 
3.77E-07 
3.46E-07 
2.86E-07 

2.4•;[-LJ7 
1.97E-07 
1.80£.-07 
1. 63£.- (•7 
1. L, 7l- 07 
i . 1 ;~:_- L / 
1.12E-07 
9.29E-08 
8.96E-08 
9.12E-08 
8.28E-.08 
7.52E-08 

7.23E-07 
6.50E-07 
6.20E-07 
4.62E-07 
4.46E-07 
4.31E-07 
3.89E-07 
3.57E-07 
2. 96E-07 
;:_~c:~-07 

2.57E-07 
2.10E-07 
1.86~·07 
1. 6'1[- 07 
1 . ~-. .:. r- r·? 
'i- L.: L- \_I? 
1.1~E-07 
9.60E-08 
9.54E-08 
9.40E-08 
8.66E-08 
7.78E-08 

7.23E-07 
6.50E-07 
6.20E-07 
4.62E-07 
4.46[-07 
4.31E-07 
3.89E-07 
3.57E-07 
2.96E-07 
: _ ·~ ~~ F _ r1 7 
2.57l:-Oi 
2.10E-07 
1.e6E-o7 
1.691-07 
1. r, :.r · r ;-
1. 2d -C7 
1.03E-07 
9.60E-08 
9.55E-08 
9.40E-08 
8.66E-08 
7.78E-08 

81. uo2 fi:,sion pr·oducts 

( 
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kr 86 5.95E-08 6.16E-08 6.36E-08 6.57E-08 6.78E-08 6.78E-08 
te128 5.57E·08 5.77E-08 5.97E-08 6.18E-08 6.38E-08 6.38E-08 
ru100 4.73E-08 5.06E-08 5.41E-08 5.78E-08 6.15E-08 6.15E-08 
pm147 6.25E-08 9.81E-08 9.80E-08 9.80E-08 9.79E-08 5.84E-08 
eu155 4.99E-08 6.50E-08 6.52E-08 6.55E-08 6.57E-08 4.89E-08 
se 80 3.90E-08 4.03E-08 4.17E-08 4.31E-08 4.45E-08 4.45E-08 
nd142 3.36E-08 3.61E-08 3.86E-08 4.12E-0& 4.39E-08 4.39E-08 
te125 3.68E-08 3.82E-08 3.96E-08 4.10E-08 4.24E-08 4.24E-08 
ba134 3.23E-08 3.47E-08 · 3. 71E-08 3.96E-08 4.22E-08 4.22E-08 
tb159 3.40E-08 3.55E-08 3.71E-08 3.86E-08 4.02E-08 4.02E-08 
sm148 2.96E-08 3.17E-08 3.39E-08 3.62E-08 3.86E-08 3.86E-08 
gd158 2.74E-08 2.86E-08 2.98E-08 3.11E-08 3.23E-08 3.23E-08 
cd112 2.66E·08 2.77E-08 2.88E-08 2.98E-08 3.09E-08 3.09E·08 
pd104 2.20E-08 2.36E·08 2.53E-08 2.70E·08 2.88E-08 2.88E·08 
li 6 2.13E·08 2.20E-08 2.27E·08 2.34E-08 2.42E-08 2.42E-08 
sn117 1.96E-08 2.03E-08 2.11E·08 2.19E-08 2.26E-08 2.26E·08 
dy164 1.54E-08 1.62E-08 1.71E-08 1.80E-08 1.88E-08 1.88E·08 
cd114 1.58E-08 1.65E-08 1.72E-08 1.79E-08 1.55E-08 1.85E-08 
sn119 1.54E-08 1.59E-08 1.65E-08 1.71E-08 1.76E-08 1.76E-08 
dy162 1.43E-08 1.51E-08 1.59E-08 1.68E-08 1.76E-08 1.76E-08 
sn115 1.41E·08 1.46E-08 1.51E-08 1.56E-08 1.62E-08 1.62E-08 
nb 93 1.17E-08 1.26E-08 1.35E-08 1.44E-08 1.53E-08 1.53E-08 
pd110 1.19E-08 1.25E-08 1.30E-08 1.36E-08 1.41E-08 1.41E-08 
sr 88 1.09E-08 1.13E-08 1.17E-08 1.21E-08 1.25E-08 1.25E-03 
me 96 7.68E-09 8.21E-09 8.77E-09 9.34E-09 9.94E-09 9.94E-09 
S" 82 7.47~-G? 7.73f-09 R.OOF-09 8.?6F-09 E.~?F-09 R.~?F-09 
t·· 79 5.91"-C·i !..).·.; ·09 6.77E-09 7.23E·tl'? r.t .,_.r•c;: 7.70C-09 

1 ... , a::. 2 h : f u ,. - f 1 (· l d L I i t l:., u :. \._ d G r l b; w 1 ~ I. 1 5 I 3 . (J ,._-. \I : ~ I t" ' ·:J i·i li / I l"'l ·,j ~ (_! ~< h 2 I-, I c; u 
0 f r a c t i on o f t o t . , l '' l:--. c 1 p t 1 u ·, r· a t e 

power= .Ou111>1, bur·nup= 10724.rnwd, flux= 9.22t:.,.Oin/c;;i**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

cd110 
sn126 
sc ?e 
eu154 
ag1u7 
sr 90 
sn124 
ba136 
xe130 
xe129 
dy163 
kr 82 
as 75 
in113 
tc126 
-: !' : 1 ~~ 
~ni:::C. 
c .'116 
sn120 
cs 13 7 
ae 73 
gd160 
ge 76 
ho165 
cs134 
dy160 
kr 85 
xe128 

5.58E-09 
6.55E·09 
S.?ll!:0-09 
5.33E-09 
4.3cE-09 
5. 73 E- 09 
4.90E-09 
4.37E-09 
4.02E-09 
3.45E-09 
3. 5 7E- 09 
3.33E-09 
3.42E·09 
2.77E-09 
2.07E-09 
j . 9: ;:; - f.\J 
1. bYi::- U'f 
1. 67E- 09 
1.25E-09 
1. 31E-09 
9.59E-10 
3.61E-10 
3.35E-10 
2.90E-10 
3.43E-10 
1.88E-10 
1.80E-10 
1.25E·10 

6.07E-09 
6. 7'it:- 09 
5.9"E-09 
6. 3 :::-09 
4.71.E-09 
5.9JE-09 
S.OoE-09 
4.62E-09 
4.2?E-09 
3.70E-09 
3.77E-09 
3.52E-09 
3.54E-09 
2.87E·09 
2.21E-09 
-. n ·',!-- 09 
i.-i~t.-09 

1.7~['-09 
!.::SGE-09 
1.36E-09 
9.9~E-10 
3.78f.>10 
3.47E-10 
3.Gi.:i:-10 
6.3'iE-10 
2.03E-10 
2.01E-10 
1.34E-10 

6.59E-09 
7.04E-09 
6.19E-09 
6.61E-09 
5. 11 E- 09 
5.97E-09 
5.27E-09 
4.87E-09 
4.56E-09 
3.96E·09 
3.98E-09 
3.71E-09 
3.66E-09 
2.98E-09 
2.37E-09 
~. 13:'- (19 
1.52E-09 
1.80E-09 
1.35E-09 
1.36E-09 
1 . 03E-- 09 
3.95E-10 
3.59E·10 
3.27E-10 
6. 61 E -10 
2.18E-10 
2.01E-10 
1.43E-10 

7.13E-09 
7.28E-09 
6.40f:-09 
6.84E-09 
5.50E·09 
5.97E-09 
5.45E-09 
5.12E-09 
4.85E-09 
4.23E-09 
4.19E·09 
3.91E-09 
3.78E-09 
3.08!:-09 
2.52E-09 
? . ? 1 E- ('IQ 

1. BOt:- J'i 
1.86E-09 
1.39E-G9 
1.36E-09 
1.06E-09 
4.13E-10 
3.71E-10 
3.46E-10 
6.83E-10 
2.34E-10 
2.01 E -10 
1.53E-10 

7.70E-09 
7.~3E 09 
6.(,1~-09 
7. it: c- 09 
5.9!•E-09 
5.96E-09 
5.63E-09 
5.3SE-09 
S.lt.E-09 
4.51E-09 
4.41E-09 
4.121':-09 
3.90E-09 
3.19E·09 
2.68E-09 
?.?:'r-r..:.~ 

1 . s. .. L_- (1-;; 
1.92E-09 
I . !. L. F- C ~) 
1.3bE-0\) 
1.10E-09 
4. 31 E- 10 
3.82E-10 
3.66[-10 
7.05E-10 
2. 51 E- 10 
2. 01 E- 1 Q 
1.63E-10 

7.70E-09 
7.53E-09 
6.61E-09 
6.02E-G9 
5.90!:-09 
5.67E-09 
5.63E-09 
5.38E-09 
5 .14E-09 
4.51E-09 
4.41E-09 
4.12E-09 
3.90E-09 
3.19E-09 
2.68E-09 
=·. ?3[- 11 9 
1. 9C.E-GI 
1.92E-09 
1. L,[. E- c:; 
1.30E-Oi 
1. 1 OE- O'i 
/,31E-10 
3.82E-10 
3.66E-10 
3.60E-10 
2.51E-10 
1.76E-10 
1 • 63 E -10 

( 
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sr 86 6.84E-11 7.29E-11 7.75E-11 8.23E-11 8.73E-11 8.73E-11 
te124 6.84E-11 7. 19E -11 7.54E-11 7.90E-11 8.27E-11 8.27E-11 
sn116 4.80E-11 5.15E-11 5.51E-11 5.89E-11 6.28E-11 6.28E-11 
sr 87 4.34E-11 4.51E-11 4.68E-11 4.85E-11 5.02E-11 5.02E-11 
ce144 4.51E-11 2.13E-10 2.13E-10 2.13E-10 2.13E-10 3.60E-11 
nb 94 2.81E-11 2.96E-11 3.12E-11 3.28E-11 3.45E-11 3.45E-11 
se 76 2.15E-11 2.27E-11 2.40E-11 2.54E-11 2.68E-11 2.68E-11 
te122 2.00E-11 2.15E-11 2.30E-11 2.46E-11 2.62E-11 2.62E-11 
ge 74 1.92E-11 1.99E-11 2.06E-11 2.13E-11 2.20E-11 2.20E-11 
er166 1.53E-11 1.62E-11 1.72E-11 1.82E-11 1.92E-11 1.92E-11 
ge 72 1.37E-11 1.42E-11 1. 47E -11 1.52E-11 1.58E-11 1.58E-11 

y 90 5.46E-12 5.69E-12 5.68E-12 5.68E·12 5.67E-12 5.40E-12 
kr 80 3.62E-12 3.96E-12 4.33E·12 4.72E-12 5.13E-12 5.13E·12 
sb125 3.97E-12 6.20E-12 6.22E-12 6.24E-12 6.25E·12 3.77E·12 
ru106 4.00E·12 1.33E-11 1.34E·11 1.35E-11 1.36E·11 3.47E-12 
er167 7.85E-13 8.59E-13 9.36E-13 1.02E-12 1.10E-12 1.10E-12 
te123 4.76E-13 5.23E-13 5.74E-13 6.27E-13 6.83E-13 6.83E-13 
cd108 1. 64E -13 1.84E-13 2.04E-13 2.27E-13 2.51E-13 2.51E-13 
be 9 4.22E-14 4.37E-14 4.51E-14 4.66E-14 4.81E-14 4.81E-14 
nb 95 1.18E-13 5.44E·11 5.44E-11 5.44E-11 5.43E-11 4.36E-14 
te127m 5.55E-14 3.13E-12 3.14E-12 3.15E-12 3.16E-12 3.13E-14 
sc.s2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 

fraction of total absorption rate 
power= .OOmw, burnup= 10724.mwd, flux= 9.22E+07n/cm**2-sec 

z r ·95 
l i 7 
sn114 

y 91 
sb126 
sr 89 
ru103 
ce141 
sn123 
tb1b0 
pm148m 
cd1G9 
cd115m 
sb124 
te129m 
pm148 

initial 

"·. 7~l" ·1i, 
1.71E-14 
1.22E-14 
2.601.:-14 
7.54E-15 
1. 6 7E -15 
1.72E-15 
6.91E-16 
1.25[-16 
6.77E-17 
3.09E-17 
1.[:4~·13 
4.64E-18 
1.19E -18 
1.28E-18 
5.51E-20 

******* d 

s. {:lr- i 1 
1.77!:·1~ 
1. 31E -1:, 
5.03E-11 
9.84E-15 
1.07E-11 
1.38E-10 
5. 75 E- Hl 
3.81E-1') 
3.25E-1.'. 
1.42<::-12 
5. 11 E -1 ~ 
9 .64E-14 
1.92E-15 
6.87E-13 
4.99E-14 

******* d ******* d ******* d ******* d 

5 . i:?F- 11 
1 . :>:.E- 1.\ 
1.41E-14 
5.02E-11 
1.01E-14 
1. 07E -11 
1.31lE-10 
5.75E-10 
3.81E-1) 
3. 38F:- 1:. 
1.43E-12 
5.45E-18 
9."66E-14 
1. 96E- 15 
6. 88E-13 
4.99E-14 

5. E 7 ~ -11 
1. c;o:: -14 
1.50E-14 
5.02E-11 
1.04E-14 
1.07E-11 
1.31lE-10 
5.7'>E-10 
3.L?.f-:-15 
3.S2E·1~ 
1.43E-12 
5.32E-13 
9.68E-14 
2.00E-15 
6.83E-13 
S.OOE-14 

5. 8f,E- 11 
1. 96E- 1 ·~ 
1.60E-14 
5.01E-11 
1.07E-14 
1. 07E- 11 
1.38E-10 
5.75E-10 
3.82E-1'i 
3.66E-14 
1.43E-12 
6. 21 E- 1:3 
9. 71E-14 
2.0.\E-15 
6.89E-13 
5.01E-14 

2- 1 ~ ~:- 1 :~ 
i .·:~.~t:- h 
1. 60E -1:, 
8.73E-15 
8.66E-15 
4.73E-16 
3.4?E-16 
9. 75 E -17 
7. ',s r- 17 
3.30c:-17 
6.70E-18 
2. 0/l-13 
1.13E-18 
4.49E-19 
1 .93E-19 
9.17E-21 

ATTACHMENT XIX 

8% uo2 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.0724E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

ch~r~0 ******* d ******* d ******* d ******* d ******* d 
h 
h 
h 
h 

he 
he 
he 

1 
2 
3 
4 
3 
4 
6 

n"' 20 
ne 21 
ne 22 
ne 23 
na 22 

5.5LE-0·~ ~.?c;[-0·~ 5.9oE-04 6.1L~·G4 6.J~E-O~ 6.3r)~-0~ 
1.6([-0~ 1.72~·06 1.7BE-06 1.B~E-06 1.89E-06 1.89E-06 
1.58E-11 1.76E-11 1.7BE-11 1.79f-11 1.81E-11 1.61E-11 

.OOE+OO 2.59E-35 2.61E-35 2.63E-35 2.65E-35 .OOE+OO 
9.83[-09 1.01E-08 1.04E-08 1.06c-08 1.09E-08 1.09E-03 
9.21E-05 9.54E-05 9.87E-05 1.G2E-04 1.05E-04 1.05E-04 

.OOE+OO .OGE+OO .OOE+OO .OGE+OO .00E+OO .OOE+OO 
1.11~·05 1.1~E-05 1.19E-05 1.2'[-05 1.27~·05 1.?7r-05 
2.02l-09 2.1~E-09 Z.~OE-09 2.45l-U9 2.60E-09 2.b0E-U9 
7.28E-08 7.54E-08 7.80E·08 8.06E-08 8.33E-08 8.33E-08 
2.63E-30 2.64E-15 2.64t·15 2.64E-15 2.64E-15 2.64E-30 
9.76E-12 1.56E-11 1.56E-11 1.56E-11 1.56E-11 9.16E-12 

( 
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0 
1 

0 

na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
al 27 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 
s i 31 
si 32 

totals 
flux 

7.53E+03 
9.57E·24 
1.57E·30 
2.23E-39 
7.55E·02 
2.15E-07 
1.65E-06 
7.84E-28 

.OOE+OO 
4.99E+04 
7.09E·26 
1. 76E-37 

.OOE+OO 
2.20E-01 
1.89E-06 
1.72E-11 
4.47E-39 
2.72E-30 
5.75E+04 

7.53E+03 
9. 57E·09 
1. 57E ·15 
2.38E-24 
7.79E-02 
2.29E-07 
1.71E-06 
7 .86E·13 
5.79E·25 
4.99E+04 
7.09E·11 
1. 88E- 22 
2.37E-32 
2. 2 7E- 01 
2.02E-06 
1.91E-11 
4.94E-24 
3.03E-30 
5.75E+04 
9.21E+07 

7.53E+03 
9.57E·09 
1.57E·15 
2.53E·24 
8.04E·02 
2.44E·07 
1. 77E-06 
7.86E-13 
5.80E-25 
4.99E+04 
7.10E·11 
2.00E-22 
2.61E-32 
2.34E-01 
2.16E-06 
2.10E-11 
5.45E-24 
3.35E-30 
5.75E+04 
9.22E+07 

7.53E+03 
9.57E·09 
1. 57E·15 
2.69E·24 
8.29E·02 
2.59E·07 
1.83E·06 
7.87E·13 
5.80E·25 
4.99E+04 
7.10E·11 
2.13E-22 
2.87E-32 
2.41E-01 
2.29E·06 
2.31E-11 
5.99E-24 
3.69E-30 
5.75E+04 
9.22E+07 

7.53E+03 
9.58E·09 
1.57E-15 
2.86E-24 
8.54E-02 
2. 75E·07 
1.89E·06 
7.87E·13 
5.80E·25 
4.99E+04 
7.10E-11 
2.27E-22 
3.14E-32 
2.48E-01 
2.44E-06 
2.53E-11 
6.57E-24 
4.05E-30 
5.75E+04 
9.22E+07 

7.53E+03 
9.58E-24 
1.57E·30 
2.86E-39 
8.54E·02 
2.75E·07 
1.89E-06 
7.87E·28 

.OOE+OO 
4.99E+04 
7.10E·26 
2.27E-37 

.OOE+OO 
2.48E-01 
2.44E-06 
2.53E-11 
6.56E-39 
4.01E-30 
5.75E+04 
9.22E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.0724E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi 213 
bi214 
po210 
po211rn 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 

ch~roe **~**** d ******* d ******* d ******* d ******* rl 
8.85E;OO 9.37E+OO 9.91E+OO 1.05E+01 1.10E+01 1.10E+01 
2.71E-02 2.93E-02 3.15E-02 3.39E-02 3.63r-02 3.63E-02 
2.1BE-03 2.33E·03 2.49E-03 2.65E-03 2.e2E-03 2.82E-03 
1.2~E-04 1.33E-04 1.42E-04 1.51E-04 1.61E-04 1.61E-04 
2.53E-10 Z.?<~f:-10 2.8/'E-10 3.02E-10 3.1SE-10 3.16E-10 
1.10E-04 1.1!.E-04 1.19E-04 1.2'E-04 1.27E-04 1.27E-04 
2.40E-11 2.47E-11 2.54E-11 2.62E-11 2.70E-11 2.70E-11 
2.3JE-11 2.!,~E-11 2.55E-11 2.63E-11 ?.71E-11 2.70E-11 
2.52E-10 2.6~E-10 2.71E-10 Z.HlE-10 2.91E-10 2.91E-10 

.OUE+OO .(HlE+OO .OOE+OO .OOE+OO .UOE+OO .OOE+OO 
3.18E-03 3.49E-03 3.82E-03 4.16E-03 4.52E-03 4.53E-03 

:OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
6.78E-08 7.04E-08 7.31E·08 7.57E-08 7.84E·08 7.84E-08 
1.42E-12 1.46E-12 1.~1E-12 1.55E-12 1.60E-12 1.60E·12 
2.27E-12 2.35E-12 2.42E-12 2.50E-12 2.57E-12 2.56E-12 
6.03E-11 6.36E-11 6.70E-11 7.04E-11 7.39E-11 7.39E-11 
1.87E-10 1.94E-10 2.02E-10 2.09E-10 2.16E-10 2.16E-10 
1.85E-06 1.94E-06 2.02E-06 2.09E-06 2.16E-06 2.15E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.57E•17 1.62E-17 1.67E-17 1.72E-17 1.77E-17 1.77E-17 
1.19E-22 1.23E-22 1.27E-22 1.31E-22 1.35E-22 1.35E-22 
9.07E-20 9.57~-?Q 1.01E-19 1.05E-19 1.11E-19 1.11E-19 
~.57~·17 2.f7~-17 ~.77l·17 2.87l-17 2.97E-17 2.97E-17 
1.9/E-17 2.u3E-17 2.09E-17 2.15~·17 Z.ZZE-17 2.22E-17 
9.06E-17 9.37E-17 9.67E-17 9.96E-17 1.02E-16 1.02E-16 
2.91E-11 3.03E-11 3.14E-11 3.25E-11 3.37E-11 3.37E-11 
7.02E·38 1.30E-28 1.35E-28 1.39E-28 1.43E-28 3.73E-39 
4.38E-14 4.51E-14 4.65E-14 4.79E-14 4.93E-14 4.9!.E-14 
3.48E-14 3.59E-14 3.71E-14 3.82E-14 3.93E-14 3.92E-14 
5.17E-08 5.37E-08 5.58E-08 5.78E-08 5.9BE-OB 5.9BE-08 
7.63E-35 1.4?E-25 1.46E-25 1.50E-25 1.5~E-25 4.05E-36 
1.09E-08 1.13E-Oi.l 1.16E-08 1.20E-08 1.23E-08 1.23E-08 
1.98E-10 2.04E"10 2.11E-10 2.17E-10 2.24E-10 2.23E-10 
2.82E-08 2.98E-08 3.13E-08 3.29E·08 3.45E-08 3.45E·08 
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0 

ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

7.90E-03 
3.77E-11 
1. 91 E-08 
7.58E-06 
4.60E-15 
3.72E-33 
1.76E-08 
3.76E-08 
5.48E-03 
4.27E-01 
2.85E-09 
9.22E-02 
3.05E-28 
5.37E-07 
1.14E-02. 
7.07E-26 

8.21E-03 
3.91E-11 
2.01E-08 
7.83E-06 
4. 77E-15 
6.91E-24 
1.82E-08 
3.90E-08 
5.79E-03 
4.41E-01 
3.57E-09 
9.55E-02 
3. 16E -13 
5.37E-07 
1.18E-02 
7.30E-11 

8.52E-03 
4.04E-11 
2.12E-08 
8.07E-06 
4.94E-15 
7.13E-24 
1.87E-08 
4.03E-08 
6.09E-03 
4.56E-01 
3.59E-09 
9.89E-02 
3.27E-13 
5.36E-07 
1.21E-02 
7.53E-11 

8.83E-03 
4. 18E -11 
2.22E-08 
8.31E-06 
5. 1 OE -15 
7.34E-24 
1.93E-08 
4.15E-08 
6.40E-03 
4.70E-01 
3.61E-09 
1.02E-01 
3.39E-13 
5.36E-07 
1.25E-02 
7.76E·11 

9.14E-03 
4.32E-11 
2.33E-08 
8.55E-06 
5.27E-15 
7.56E-24 
1.98E-08 
4.27E-08 
6.72E-03 
4.84E-01 
3.63E-09 
1.06E-01 
3.50E-13 
5.36E-07 
1.29E-02 
7.98E-11 

9.14E-03 
4.32E-11 
2.33E-08 
8.55E-06 
5.27E-15 
1.97E-34 
1. 99E-08 
4.24E-08 
6.72E-03 
4.84E-01 
2.83E-09 
1.06E-01 
3.50E-28 
5.36E-07 
1.29E-02 
7.99E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.0724E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 
pa234m 
pa234 
pa235 
· u230 

u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
nr~24.0 
n:>241 

pu>~ 57 
pu?38 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu"45 
pu246 
arn23 9 
am240 

1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
B.OBE-12 B.OBE-12 B.OBE-12 B.OeE-12 8.08E-12 8.08E-12 

.OJE+OO .OOE+OO .OOE+OO .OOE+OJ .OOE+OO .OOE•OO 
3.60E-30 6.70E-21 6.91E·21 7.12E-21 7.33f-21 1.91E-31 
6.10E-32 6.30E-17 6.50E-17 6.71E-17 6.90[·17 6.91E-32 
1.36E-06 1.42E-06 1.47E·06 1.51E·06 1.5GE-06 1.53E-06 
2.22E-01 2.29E-01 2.37E-01 2.44E·01 2.51E-01 2.51E-01 
9.69E+GO 9.71E+OO 9.73E+OO 9.75E+OO 9.77E+OO 9.77E+OO 
6.90E+02 6.89E+02 6.87E+02 6.86E+02 6.85E+02 6.85E+02 
1.81E+02 1.82E+02 1.82E+02 1.82E+02 1.83E+02 1.83E+02 
1.47E-12 1.1S~·06 1.16E-06 1.16E-06 1.1~E-06 1.71E-12 
3.b3E+O~ 3.bSE+04 3.63E+04 3.63E+O~ 3.~3[•0~ 3.63E+04 
1.12E-22 1.12E-07 1.12E-07 1.12E-07 1.i2E-07 1.12E-22 
1.30E-37 1.71E-37 2.24E-37 2.90E-37 3.72E-37 3.73E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.02E-12 3.12E-12 3.12E-12 3.12E-12 3.12E-12 8.67E-13 
7.40E-28 7.41E-13 7.41E-13 7.40E-13 7.40E-13 7.40E-28 
1.18E·06 1.22E-06 1.26E-06 1.30E·06 1.34E·06 1.34E-06 
4.15E+01 4.15E+01 . 4.15E-+01 4.15E+01 4.14E+01 4.14E+01 
4.52E-14 5.47E-07 5.47E-07 5.47E-07 5.47E-07 5.38E-14 
3.77E-14 1.62E-05 1.62E·05 1.62E-05 1.62E·05 5.64E-14 
1.11E-39 1.46E-39 1.91E-39 2.47E-39 3.18E·39 3.18E·39 
2.78~·3? 1.19C-15 1.19E-15 1.19E-15 1.19E·15 4.17E-39 

.Or!:C<'O .D<·:•C·J .OOE•OO .OC•E+J'j .C·""'-'0 .C:IE+ilO 

).41~-i:' 
8. 11c- u.:; 
2.24E+01 
3.53E-01 
4.78E-05 
9.98E-06 
7.66E-30 
6:45E-27 

.OOE+OJ 

.OOC•OO 
1.47E-34 
6.73E-32 

to. 2:.~:. 03 
2.30~+01 
3.69E-01 
5.43E-05 
1.09E-05 
8. 31 E- 15 
8.52E·27 
1. 2•.);:- 3 7 

.OOE+OO 
1. 54E- 19 
7.06E-17 

L, (', 

1. ln" · '1.) 
8.28"·03 
2.35E+01 
3.85E-01 
5 .66E-05 
1.19E-05 
9.05E-15 
1.11E-26 
1.65E-37 

.OOE+OO 
1.61E-19 
7.38E-17 

1 . c.' i .. ~ . 
8. z~::c · o.s 
2.41E+01 
4.00E-01 
5.89E-05 
1.29E-05 
9.81E-15 
1.44E-26 
2.14E-37 

.OOE+OO 
1. 68E- 19 
7.70E-17 

1.t:, i -· !_) 

8.2/t.·C'3 
2.4bE+01 
4.16E-01 
6.12E-05 
1.39E-05 
1. OCE-14 
1.S~E-26 
2.l .. E-37 

.OOE+OO 
1.75E-19 
8.02E-17 

') {_' <· 
' 

1.4_:_,:.:.-1:, 
8. 1 ::.F · 05 
2.46E+01 
4.16E-01 
5.56E-05 
1.39E-05 
1.07E-29 
1. c~,[- 26 

.OCJC+OO 

.OOE+OO 
1.75E-34 
8.02E-32 
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0 

am241 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
cm241 
cm242 

· cm243 
cm244 

1.47E·03 
2.44E·07 
3.15E-12 
4.31E·08 

.OOE+OO 
1.18E·31 
1.19E·40 

.OOE+OO 
5.76E-28 
8.62E-10 
3.20E-14 
1. 73E·12 

1.54E·03 1.61E·03 
2.58E·07 2.70E·07 
2.09E~11 2.19E-11 
4.79E·08 5.31E-08 

.OOE+OO .OOE+OO 
1.31E·16 1.45E·16 
2.52E·38 3.30E-38 

.OOE+OO .OOE+OO 
4.46E·22 4.66E·22 
4.23E-09 4.42E·09 
3.49E-14 3.66E·14 
2.06E-12 2.28E-12 

1.68E·03 1.75E·03 1. 75E·03 
2.82E·07 2.94E·07 2.91E-07 
2.29E·11 2.38E-11 3.75E-12 
5.86E-08 6.44E·08 6.44E-08 

.OOE+OO. .OOE+OO .OOE+OO 
1.60E-16 1.76E·16 1. 76E·31 
4.27E-38 5.48E·38 2.54E·40 

.OOE+OO .OOE+OO .OOE+OO 
4.87E-22 5.07E·22 9.87E·29 
4.61E·09 4.80E-09 9.40E·10 
3.82E-14 3.97E·14 3.79E·14 
2.52E·12 2.77E-12 2.57E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, ZOgwd/mtu 40% h2o/ 8% uoZ 
power= 1.468E-03mw, burnup=1.0724E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 
cm246 
cm247 
cm248 
cm249 
crn250 
cm251 

total,; 

2.26E-15 2.59E-15 2.95E-15 3.35E-15 3.78E·15 3.77E·15 
1.15E·17 1.36E-17 1.58E-17 1.84E·17 2.13E-17 2.13E-17 
1.36E-21 1.66E-21 Z.OZE-21 2.44E·21 2.92E-21 2.92E-21 
1.57E-24 1.99E-24 2.51E-24 3.14E-24 3.90E-24 3.90E-24 

0 tlux 

.OOE+OO 2.26E-35 2.86E-35 3.57E-35 4.43E-35 .OOE+OO 
5.44E-40 7.17F-40 9.35E-40 1.21E-39 l.SSE-39 l.SSE-39 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OJE+OO 
3.73E+04 3.73~+04 i.73~+04 3.73E+04 3.75E+04 3.73E+04 

9.21E+07 9.22E+07 9.22E+07 9.22E+O/ 9.22E-08 
0 lq array h8s 
0 3q array has 
0 3q arr8y has 
0 3q array has 
0 4q array has 
0 54q array has 
llibrary information ... 

20 r:ntric~. 
entric~~-

1 cr. t r i .:;s. 
1 
1 

12 

cnt r· i c ·;. 
entri>:c.. 
entries. 

cross-section dc.ti.l tz.kt.:n from position number 9 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ..• 
pass 1 
pass 0 
;. :..: c n l e- ~ )" ~;; •_· ·;• l r: 'l t r :=-- l :·~ -~ cj:; l C· ~., ~? t i b r 0 r· y * 

,-, :- · ' - -:. r 1 • • • • --. ~--- • '. ! -. -. • 

p<Js~ 0 o;_··pLi·-·:- ::.-tdi'L-• ... J TLh:·l c_/·~~litlt_:._-. 
pdss n aFpli_·:, rt:ic! I.IL!·~· dcn:_,itlc·s of 11-.:h li!)rz,ry 1nt~rvz:~l 

first library upd~tcd Wils ••• 

******************************************************************************** 
* 
* 

* 

* 
* 
* 

prelim lwr origen-s binAry working librRry--id = 1143 
rr.c~J.:; irL<:l c:~::iificd C(\rd-im:lge cr·iqen-~ l"ibrories of scale 4.2 

d~tc1 fro1n tf:1:: li:;nt f'l~·li!Ctlt, a~rinic.i~_', and ti:-:.:-~ion prcduct llbro1·lc:~. 
dcc:;--,y d.J"..-~, if~cludin::: :J:1i!ii;JCI c:~-~d totul cncl·Jy, c1re from endf;L-vl 

n~utron flux ~pcctrur11 f~~ctoJ,s ar1d ~ro~s ~cctions were produced frcn1 
the "presas2" case updating all nuclides on the scale "burnup" library 

* 
* 
* 

* 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 

*********~********************************************************************** 

* * 
******************************************************************************** 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements . 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
·power= .OOn,w, burnup= 12064.m>ld, flux= 9.22E+07n/cm**2-sec 

basis = 
(note, k-infinitic-~. clad And moder~ator at>~orct1:·r>: urc corrcct

1 
ontyi if c~r·r·prtly weight0~ cro·~ 

initial *~***** d ~~~~~y* d w****** d 
prcductlon·; 
<~t:·.:.or·pt i ens 
"- infln1ty 

1.?~~0~6E+06 1.233959E+06 1.?i3R~~E+06 1 .233716E+06 
9.~?27~c~+05 9.994441E•G5 9.t0~~41C+05 9.99731!E~G< 
1.; j.'1(13(,~E+UU 1. 23-+645L+C!O 1. ;..':; .. :;/~-tE+UJ I. 23!,.047Ei l·:J 

actinide-
biJsor·pt~on~ 9.~S6~26E+OS 
non-actinide 

******* d 

9.856710E+il5 9.1;)6()71[+05 9.856911E+OS 

z,b,;. fr.>cs. i.3:,1.67JE-02 1.378077E-02 1.3·~126~E-02 1.404399E-02 
sas2h: far-fi~ld crit b~sed on b&w 15x15, 3.0D~t~. 20;~j/mtu 40% h2o/ a: 

fraction of totdl absorption rate 
power= .OOmw, burnup= 12064.mwd, flux= 9.22E+07n/cm**2-sec 

initial ******* d ******* d ******* d ******* d ******* d 

sm149 
eu151 
nd143 
rh103 
xe131 
cs133 
sm14 7 
gd155 
t .- ~-· ·~) 

r .. ~ 4 5 
Slll1) 2 
mo YS 
cd113 
sm150 
kr 83 
cs 135 
adl S 7 
T-u101 
eu153 
pr141 
la139 

5.45E-03 
1.20E-03 
1.05E-03 
5.01E-04 
3.38E-04 
2.62E-04 
1.93E-O.:. 
2.c··:-~.~ 

1.1-
l.Gc"c·u .. 
1 . u.'. ~- c· .. 
9.77E-05 
7.30E-05 
6.37E-05 
5.92E·lJ5 
)_5j~-OS 

~- :) . - ~ 1.' ~ 
~.LtOE-05 
4.41E·05 
3.60E-05 

5.45E-03 
1.23E-03 
1.08E-03 
5.17E-04 
3.48E-04 
2.70E-04 
1 .99[·04 

1.c.c::-o.:. 
1.0:':!:0- 04 
9.80E-05 
7.55E-05 
6.56[-05 
6.11E-05 
5.57f·OS 
t... • r·~. ~~- c· s 
L..54E·OS 
4.54E-05 
3.71E-05 

5.45E-03 
1.26E-03 
1.11E-03 
5.32E-04 
3.58E-04 
2.78E-04 
2.05[-0/+ 
? . nc- or. 

1. 09E- G" 
1.09E-04 
9.84E-05 
7.81E·05 
6.75E-05 
6.29E-05 
5.62~·05 
I,. cPt· 05 
L..69E-05 
4.68E-05 
3.83E-05 

5.45E-03 
1.28E-03 
1.14E-03 
5.48E-04 
3.69E-04 
2.86E-04 
2. 11 E- 0.4 
? • 1 ;"·c. C,/ 

'· 
1 • "1.:- L · L ., 
1.12E-n~ 
9.87E-05 
8.06E-05 
6.95E-05 
6.4cT·C•S 
5.6f;[-C·) 
5. C· :.J E-.·-:· 
4.2~E-c~~_; 

4.81E-05 
3.94E-05 

5.45E-03 
1.31E-03 
1.17E-03 
5.64E-04 
3.79E-04 
2.94E-04 
2. 17E- 04 
? . 1 ~' . (14 

1 • i i r - Cl.., 
1. 1 'J ~- 04 
9.90E-G5 
8.31E-05 
7.14E-05 
6.~{:t.-05 
S. i'"L·::- 05 

-(l", 

4.9'/ -0) 
4.9) -05 
4. 05 -05 

5.45E-03 
1.31 E-03 
1.17E-03 
5.64E-04 
3.79E-04 
2.94E-04 
2.17E-04 
? . 11 r- r~ 

-~ • c. ~- f - ' . ...., 
1. 1 7L · LC; 
1.15E·O-'t 
9.9uE·05 
8.31E-05 
7.14E-05 
6.66E-05 
5.70E-05 
~ . 1 'c~ -liS 
::..99E-05 
4.95E-05 
4.05E-05 

~~~~~~* d ******~ 

1.233562E+06 
9. <;-'9:'';630:+05 
1.23173'/L+OO 
jo,,.." )'( T ·~ * d 

9.8S6834E+05 

1.417500E-02 
uo2 

1.?3)~<<; 

9. 99 Js::., 
1.2337~·.i 

9.856314[.,05 

1.417!.10E·C2 
f i ~~-; 1 on proc.~uc t :..; 

( 
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1 
0 

0 

pd105 
ba137 
sm151 
ag109 
zr 93 

i129 
nd144 
mo 97 
gd152 
zr 91 

"pd108 
y 89 

ru102 
ce142 
nd148 
nd146 
i n115 
ba138 
ce140 
pd107 
xe132 
mo 98 
mo100 
xe134 
ru 99 
zr 92 

1127 
rui04 
sc.~.2h; 

1.73E-05 1.79E-05 1.85E-05 1.91E-05 1.97E-05 1.97E-05 
1.73E·05 1.79E-05 1.84E-05 1.89E-05 1.95E-05 1.95E-05 
1.78E·05 1.81E-05 1.81E-05 1.82E-05 1.82E-05 1.79E-05 
1.41E-05 1.48E·OS 1.54E-05 1.61E-05 1.67E-OS 1.67E-05 
1.44E-05 1.48E-05 1.52E-05 1.57E-05 1.61E·OS 1.61E-OS 
1.16E-05 1.20E-05 1.23E-05 1.27E-05 1.31E-05 1.31E·OS 
1.10E-05 1.13E-OS 1.17E-05 1.20E-05 1.23E-05 1.23E-OS 
8.18E-06 8.44E-06 8.69E-06 8.94E-06 9.20E-06 9.20E-06 
5.51E-06 5.82E-06 6.14E-06 6.47E-06 6.80E-06 6.80E-06 
3.79E-06 3.91E-06 4.02E-06 4.14E-06 4.26E-06 4.26E-06 
3.58E-06 3.73E-06 3.88E-06 4.04E-06 4.20E-06 4.20E-06 
3.63E-06 3.74E-06 3.85E-06 3.96E-06 4.07E-06 4.07E-06 
3.39E-06 3.50E-06 3.60E-06 3.71E-06 3.82E-06 3.82E-06 
3.00E-06 3.09E-06 3.18E-06 3.28E-06 3.37E-06 3.37E-06 
2.89E-06 2.98E-06 3.07E-06 3.16E-06 3.25E-06 3.25E-06 
2.43E-06 2.50E-06 2.58E-06 2.65E-06 2.73E·06 2.73E-06 
2.10E-06 2.17E-06 2.24E-06 2.31E-06 2.37E-06 2.37E-06 
2.07E-06 2.13E-06 2.20E-06 2.26E-06 2.33E-06 2.33E-06 
1.94E-06 2.00E-06 2.06E-06 2.12E-06 2.18E-06 2.18E-06 
1.86E-06 1.93E-06 2.01E-06 2.08E-06 2.16E-06 2.16E-06 
1.77E-06 1.82E-06 1.88E-06 1.93E-06 1.99E-06 1.99E-06 
1.20E-06 1.24E-06 1.27E-06 1.31E-06 1.35E·06 1.35E-06 
1.16E-06 1.20E-06 1.24E-06 1.27E-06 1.31E-06 1.31E-06 
1.15E-06 1.18E·06 1.22E-06 1.25E-06 1.29E·06 1.29E-06 
9.75E-07 i.C4L-G6 1.10E-06 1.16E-06 1.23t:-06 1.23~·06 
9.16E-07 ~-~~F-07 9.72E-07 l.OOE-06 1.03E-06 1.03E-06 
8.26E-07 2.'3E-07 8.81E-07 9.09~-07 Y.36E-U1 Y.~6E-O/ 
7.64E-07 ?.CJE-07 8.14E-07 8.39E-07 8.64E-07 8.6&E-07 

far- f l cld cri t L._.:· -::d crt bt.\.J 15x15, 3. 00ht/~, 2\Js~·:d/n~tu :::.uK h2o/ 
fraction of total absorption rate 

.OOmw, burnup= 12064.mwd, flux= 9.22E+07n/cm**2-sec 
initial **~~*** d ******* d ******* d ******* d ******* d 

power= 

:r 96 
nJ150 
xe136 
br 81 
rb 85 
cd111 
zr 94 
zr 90 
sm154 
te130 
rb 87 
gd154 
se 77 
pd106 
r.dl';l) 
~: r c4 
Lu1:'>5 
cu1~2 
sb121 
se 79 
dy161 
sb123 
rulOO 
kr 86 
te128 
nd142 
pm147 

7.23E-07 
6.50E-07 
6.20E-07 
4.62E-07 
4.46E-07 
4.31E-07 
3.89E-07 
3.57E-07 
2.96E-07 
2.85E-07 
2.57E-07 
2.10E-07 
1.86E-07 
1.69C-G7 
1.:J,E-C·7 
1.22E-G/ 
9.54::-c:, 
i.03E-O/ 
9.60E-08 
9.40E-08 
8.66E-08 
7.78E-OS 
6.15E-O:l 
6.78E-03 
6.38E-08 
4.39E-08 
5.84E-08 

?.L.SE-07 
6./';J[-07 
6.1,CJE-07 
4.77E-07 
4.59E·07 
4.48E-07 
4.01E-07 
3.68E-07 
3.05E-07 
2.94E-07 
2.65E-07 
2.24E-07 
1.92E-07 
1. 7~ [- C:7 
; . ( -·:: · r 7 
1 . ~- ,> L- (l ~ 
1 • ·~ 1 f - (,1? 
1 . ~, -r- F - C! 7 
9.9LE-G0 
9.69E-08 
9.05E-08 
8. c., c- oe 
6.~'lc·OH 
t. <. '[-(II' 
6.~'/i:-011 

4.67E-08 
9.79E-08 

7.68E-07 
6.91E-07 
6.59E-07 
4.91E-07 
4.73E-07 
4.·65E-07 
4.12E-07 
3. 79E-07 
3.15E-07 
3.03E-07 
2. 73E-07 
2.38E-07 
1.97E-07 
1.82E-07 
1. u~- r~? 

1.30~·01 
1. C;:e·- Ol 
1. 19t:- 07 
1.02E-07 
9.97E-08 
9.43E-08 
8.28::-03 
6.9.3F-03 
7.19E-03 
6.79E-03 
4.95E-08 
9.79E-08 

7.90E-07 
7.11E-07 
6.78E-07 
5.05E-07 
4.87E-07 
4.82E-07 
4.24E-07 
3.90E-07 
3.25E-07 
3.12E-07 
2.80E-07 
2.52E-07 
2.03E-07 
1.83E-07 
1.7''-(17 
1.33E-u7 
1.14t-07 
1.22E-07 
1.05E-07 
1.03E-07 
9.83E-08 
8.53E-03 
7. 34 E- (,8 
7. 40~- Oil 
6.99E-.08 
5.25E-08 
9.78E-08 

ll. 12E- 0 7 
7.31E·o·,, 
6.98E-07 
5.20E-07 
S.OOE-07 
4.99E-07 
4.36E-07 
4.01E-07 
3.35E-07 
3.21E-07 
2.88E-07 
2.67E-07 
2.09£-07 
1.94E-07 
1. 7:'1.- (\~ 

1. 3 7!:- () l 
1.21l-l'/-
1.21.E-07 
1.090:-07 
1.05E-07 
1.02E-07 
8.72E-08 
7. 76E-Ul 
7.61E·O~ 
7.20[-08 
5.55E-08 
9.78E-08 

8.12E-07 
7.31E-07 
6.98E-07 
5.20E-07 
S.OOE-07 
4.99E-07 
4.36E-07 
4.01E-07 
3.35E-07 
3.21E-07 
2.88E-07 
2.67E-07 
2.09E-07 
1. 941~ -Gl 
1 . 7:~--' -, 
1.371:-(7 
1- 21 ,: - [, ( 
1. 1Cd:- (I/ 

1.09E-G7 
1.05E-07 
1.02E-07 
8.7C.:E-08 
7. hE-Cil 
7.61C-C:.l 
7.20E-08 
S.SSE-08 
5.46E-08 

t1:-::::1un pr-od:...Jcts 

( 

79 
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ba134 4.22E-08 4.48E-08 4.76E-08 5.04E-08 5.33E-08 5.33E-08 
se 80 4.45E-08 4.58E-08 4. 72E-08 4.86E-08 S.OOE-08 S.OOE-08 
sm148 3.86E-08 4.10E-08 4.35E-08 4.61E-08 4.87E-08 4.87E-08 
te125 4.24E-08 4.38E-08 4.52E-08 4.66E-08 4.80E-08 4.80E-08 
eu155 4.89E-08 6.60E-08 6.62E-08 6.65E-08 6.67E-08 4.78E-08 
tb159 4.02E-08 4.18E-08 4.34E-08 4.51E-08 4.67E-08 4.67E-08 
gd158 3.23E-08 3.36E-08 3.49E-08 3.61E-08 3.74E-08 3. 74E-08 
pd104 2.88E-08 3.06E-08 3.25E-08 3.45E-08 3.65E-08 3.65E-08 
cd112 3.09E-08 3.20E-08 3.32E-08 3.43E-08 3.54E-08 3.54E-08 
l i 6 2.42E-08 2.49E-08 2.56E-08 2.63E-08 2.70E-08 2.70E-08 

·sn117 2.26E-08 2.34E-08 2.42E-08 2.49E-08 2.57E-08 2.57E-08 
dy164 1.88E-08 1.97E-08 2.07E-08 2.16E-08 2.25E-08 2.25E-08 
cd114 1.85E-08 1.92E-08 1.99E·08 2.06E·08 2.13E-08 2.13E·08 
dy162 1.76E-08 1.85E·08 1.94E·08 2.03E·08 2.12E-08 2.12E·08 
sn119 1.76E-08 1.82E·08 1.88E-08 1.94E·08 2.00E·08 2.00E-08 
nb 93 1. 53E·08 1.63E-08 1.73E·08 1.83E-08 1.93E·08 1.93E·08 
sn115 1. 62E-08 1.67E·08 1.72E·08 1.77E·08 1.83E·08 1.83E·08 
pd110 1.41E·08 1.47E·08 1.52E·08 1.58E-08 1.64E-08 1.64E-08 
sr 88 1.25E-08 1.28E-08 1.32E-08 1.36E·08 1.40E-08 1.40E·08 
mo 96 9.94E·09 1.05E·08 1.12E-08 1.18E·08 1. 25E·08 1.25E-08 
cd110 7.69E·09 8.29E·09 8.91E·09 9.55E·09 1.02E-08 1.02E-08 
br 79 7.70E-09 8.18E·09 8.68E-09 9.19E·09 9.72E-09 9.72E-09 

1 sasZh: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 80 
0 fraction of total absorption rate 

po1•c r= .00111w, burnup= 12064. mwd, flux= 9.22E+07n/cm**2-sec 
0 in it 1 a l **'***** d ******'~<' d )I( -J. '**'J. ,..* d **1<'1-.*** d ******A d 

Sf? 82 r.~2:-oo 8.72~·0? 9.0/.F-09 S:.31[-[.9 9. 5 7E · 09 9.S71-09 
sn 12ci i' . ~) :- ~~ - G J 7.77E-\JJ 8.01[·09 r. :· c ;_- l!:;. i.:.SUE-C9 8.' ·: :~ - C'J 
ag1 07 5. '/:1[- 09 6.32[·09 6.76E-09 7.22t-o·; 7.69E-09 7 .i,9E -09 
se 78 6.61E-09 6.81[·09 7.02E-09 7.23E-09 7.4.',E-09 7.44E-09 
eu15~ 6.G2t:-09 7.32E-09 7.55E-09 7.79E-G9 8.03E-G9 6.7JE-G9 
ba136 5.~-,E-09 5.65E-09 5.92E-09 6.20E-C9 6.4flE-09 6.4:>c-O? 
xe130 5. 1 c.[- 09 5.44E·G9 5. 75 E- 09 6.C•7E-09 6.39E-09 6.::; :. c- O'i 
sn124 5.63E-09 5.82E-O:t 6.0•)[·09 6.1S'E·(J9 6.33E-09 6.33E-U9 
xe129 4.51E-09 4.80E-09 5.09E-09 5.40E-09 5.71E-09 5.71E-09 
sr 90 5.67E-09 5.95E-09 5.95E-09 5.94E-09 5.93E-09 5.61E·09 
dy163 4.41E-09 4.63E-09 4.85E-09 5.08E·09 5.32E·09 5.32E-09 
kr 82 4.12E-09 4.32E·09 4.54E-09 4.75E-09 4.97E-09 4.97E·09 
as 75 3.90E-09 4.02E-09 4.15E-09 4.27E-09 4.39E-09 4.39E-09 
i n113 3.19E-09 3.29E·09 ~.40E·09 3.51E-09 3.61E-09 3.61E-09 
te126 2.68E-09 2.85E-09 3.02E·09 3.20E·09 3.38E-09 3.38E·09 
sn118 2.28E-09 2.36E-09 2.43E·09 2.51E-09 2.58E-09 2.58E-09 
sn122 1.94E-09 2.01E·09 2.07E-09 2.14E-09 2.20E·09 2.20E-09 
cd116 1.92E-09 1.99E-09 2.05E·09 2.11E-09 2.17E·09 2.17E-09 
sn120 1 .4!4E- 09 1.49E-09 1.53E-09 1 .SGE-09 1.63E-09 1 .63E-09 
C:'. 13 7 1. 3'1F- (19 1.36[·09 1. 3! r:- 0) 1. ' ( ~- 00 1. y,E-C•9 1.2(/[-09 

~' "~ • '1 .·c- ~ . ~ ::: E - ~~. :J i . ' ~- ' .. .. ;-·_r ('• 
'. ....,:_f (' 

gu 1 (n.J -· .. .) "lt_-1(: '. ""~- 10 4. t:tT- ~~ u ... i ~· E - 1 ·-' ~~. tr ... E- 1 L ~ • t.~-~ L- 't C• 
t," 1 ,, s :·,_· ,_,_-1 :-.. ~(! - 1 c+ • o ,. :~- 1 c~ -1: ... :: ~~ t- 1 u i_ • :· -~I :· - ~ ~ ·, 

se 76 ~. L.:.:.- 1 \.} :).94i:-1U 4. 06<:- 10 ". i G[- 10 4.290:-10 4.=h-1U 
cs134 3.60E-10 7.27E·10 7.49E·10 7.71E-10 7.93E·10 3.72E-10 
dy160 2.51E-10 2.68E·10 2.86E·10 3.05E·10 3.24E·10 3.24E-10 
xe128 1.63E-10 1.74E-10 1.84E-10 1 .96E-10 2. 07E · 10 2.07E·10 
kr 85 1.76E·10 Z.OOE-10 2.00E-10 2.00E-10 2.00E-10 1 . 73 E -10 
sr 86 8.73E-11 9.23E-11 9. 75E- 1 1 1.C3E-1CJ 1.03E-10 1. 03E -10 
tc:124 s. ?/E- 11 (;. 6.\ E -11 9.02~·11 9.!, 'j c- 1 1 9 .['i)~- 11 9. c)[- 11 
sn116 6.23E-11 6.69E-11 7. 1 0'0 -11 7.53[·11 7. 92E-11 7.93E-11 
sr 87 S.OZE-11 5.19E-11 5. 37E- 11 5.54E-11 5.72E-11 5.72E-11 
nb 94 3.45E·11 3.63E-11 3.81E-1.1 4.00E·11 4. 19E · 11 4.19E-11 
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1 
0 

0 

0 

te122 2.62E-11 2.79E·11 2.96E-11 3.14E-11 3.33E-11 3.33E-11 
·se 76 2.68E-11 2.82E-11 2.96E·11 3.11E·11 3.27E-11 3.27E-11 
ce144 3.60E-11 2.13E-10 2.13E·10 2.13E-10 2.12E·10 2.87E-11 
ge 74 2.20E-11 2.27E-11 2.34E-11 2.41E-11 2.48E-11 2.48E-11 
er166 1.92E-11 2.02E-11 2.13E-11 2.24E-11 2.35E·11 2.35E·11 
ge 72 1.58E·11 1.63E-11 1. 68E-11 1.73E-11 1. 78E -11 1.78E-11 
kr 80 5.13E·12 5.57E-12 6.03E-12 6.52E-12 7.03E-12 7.03E-12 

y 90 5.40E-12 5.66E·12 5.66E-12 5.65E-12 5.65E-12 5.34E-12 
sb125 3. 77E-12 6.27E-12 6.29E-12 6.30E-12 6.32E-12 3.58E-12 
ru106 3.47E-12 1. 37E·11 1.38E·11 1.38E-11 1. 39E- 11 3.00E-12 
·er167 1.10E-12 1.19E-12 1.29E-12 1.39E-12 1.49E-12 1.49E-12 
te123 6.83E-13 7.43E-13 8.07E-13 8.74E-13 9.44E-13 9.44E-13 
cd108 2.51E-13 2.76E·13 3.04E-13 3.33E·13 3.65E·13 3.65E-13 
be 9 4.81E-14 4.96E-14 5.11E-14 5.26E-14 5.41E-14 5 .41E-14 
l i 7 1.96E-14 2.02E-14 2.08E-14 2.14E-14 2.20E-14 2.20E-14 
sn114 1.60E-17, 1.71E-14 1.82E-14 1.93E-14 2.04E-14 2.04E-14 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% hZo/ 

power= 

t e127m 
nb 95 
sb126 
zr 95 

y 91 
~ r E'i 
ru1U3 
sn 1:03 
tb160 
C•!141 
c'1C•O 
tJ11114Sru 
cd115m 
sb124 
te129m 

.OOmw, burn up= 
initial 

3.13E-14 
4.36E-14 
8.66E-15 
2.14E-14 
8.73E-1:J 
4.73L-i6 
3. 42:- 1" 
7.5SE-17 
3.30E-17 
9.75E-17 
Z.C?E-18 
6. 71t:-18 
1. 13E- 18 
4.49E-19 
1.9ZE-19 

******* d 

3.17E-12 
5.43E-11 
1.11E-14 
5.86E-11 
5. C· i E -1 i 
i. (h-i i 
~-~i~-H· 
:, . L2L -15 
3.ClJF-1~ 
5. 7 .'.E -10 
(. t 1::- 1" 
1.-~f-lc' 
r; .• i"3E -14 
z.o:~E-15 
6.90E-13 

fraction of total absorption rate 
12064.mwd,· flux= 9.22E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

3.18E-12 
5.43E-11 
1.14E-14 
5.86E-11 
S.OJE-11 
I. 07t:- i 1 
1. 3'7~- 10 
3.82E-15 
3.9.:.E-14 
5.74E·10 
7. OC,F- 1 o 
1. Lt~E- 12 
9.75E-14 
2. 12E- 15 
6.90E-13 

3.19E·12 
5.43E-11 
1.17E-14 
5.85E-11 
S.OOE-11 
1.U7E-11 
1.39E-10 
3.8.3E-15 
4.03E-14 
5.74E-10 
7.51E-13 
1. L.!.E -12 
9.77E-14 
2.16E-15 
6.91E-13 

3.19E-12 
5.42E-11 
1.20E-14 
5.85E-11 
4. 9·iE- i i 
1. (16[- 11 
1.3~~-10 

3.33E-15 
4.23E-14 
5.7C,E-10 
7. 0-)[_ -1 (:_' 
I. 45 t:- 12 
9. 79E- 1.', 
2. 1 <;'E- 15 
6.92E-13 

1. 78E -14 
1.63E-14 
9.73E-15 
7.96E-15 
2. 96t:- i 5 
1.5)E-16 
6.~JE-1? 
4. (.,:. E -1 I' 
1.59E-17 
1. L OE -17 
2.33C:-18 
1. C. 7E -18 
2.75E-19 
1. 7.',[ -19 
2.75E-20 

8% uo2 

sas2h: far·field crit b~sed on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.2064E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

h 
h 
h 
h 

he 
t·, 

1 
2 
3 
4 
3 

h '·' ~ 
II~ 2] 
nc 21 
ne 22 
ne 23 
na 22 
na 23 
n.1 24 

n1 25 
mg 24 
mg 25 

charge ******* d ******* ~ ******* d ******* d ******* d 
6.36E-04 6.56E-04 6.76E-04 6.95E-04 7.15E-04 7.15E-04 
1.89E-06 1.95E-06 2.01E-06 2.07E-06 2.13E-06 2.13E-06 
1.61E-11 1.82E-11 1.84E-11 1.85E-11 1.86E-11 1.64E-11 

.OOE+OO 2.68E-35 2.70E·35 2.72E-35 2.74E-35 .OOE+OO 
1.09E-OS 1.11E-CH 1.14E-03 1.1~E-03 1.19~-01 1.1o~-n1 
1 • c::: :-- :·.: 

.0·_•=--:-r-t-.<: 
1. = 7E ~ l..:':.. 
2.60E-G9 
8.33E-03 
2.64E-30 
9.16E-12 
7.53E+03 
9.58E-zt, 
1. 57[ -::J 
2.tl6~·39 
8.54E·02 
2.75E-07 

1 . - r ~ 

. :_. :~· r: .,_ C·J 
1. ~- 1 
2.76 
8. 59 
2.64 
1. 57 
7.53 
9. sc, 
1. 57 

- c~ :. 
-09 
-08 
-15 
- 11 
+03 
-09 
- 15 

' . ~ 

. '- :_· L T u ... 
'j • ~!, ;: - t)5 

2.9ZE-09 
8.85E-08 
2.64E·15 
1.57E-11 
7.53E+03 
9.53E-09 
1 . 5 7E- 1 ~· 

. O·Jt+LrU 
1.38[-05 
3.09E-09 
9.11E-08 
2.64E·15 
1. 5 7E- 11 
7.53E+03 
9.58E-09 
1. 5 7E- 15 

3.U3 L- 3.20!:-2~ 3.35[-24 
8.79 -02 9.03E-02 9.28E-02 
2.91 -07 3.08E-07 3.25E-07 

• l.' ·' ~- ,. i.! . I 
1. :...~::> G:J 
3.26E-O<J 
9.38E-08 
2.64E-15 
1.57E-11 
7.53E+03 
9.58:'-09 
1.5/'C:-15 

9.53E-02 
3.43E·07 

' . i < 

1. 4! 
3. 2t) 
9.38 
2.64 
8.60 
7. 53 
9. 5:' 
1. s 7 

_, ~· ') 

c 
-GY 
-08 
-30 
- 12 
+03 

9.53 -02 
3.43 -07 

( 
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0 
1 

0 

mg 26 
mg 27 
mg 28 
al 27 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 

·s i 31 
si 32 

totals 
flux 

1.89E-06 
7.87E-28 

.OOE+OO 
4.99E+04 
7.10E·26 
2.27E-37 

.OOE+OO 
2.48E-01 
2.44E-06 
2.53E-11 
6.56E-39 
4.01E·30 
5.75E+04 

1.95E-06 
7.88E-13 
5.81E-25 
4.99E+04 
7.10E·11 
2.40E-22 
3.44E-32 
2.56E-01 
2.58E-06 
2.77E-11 
7.18E-24 
4.42E-30 
5. 75E+04 
9.21E+07 

2.01E-06 
7.88E-13 
5.81E-25 
4.99E+04 
7.10E·11 
2.54E-22 
3.75E-32 
2.63E-01 
2.74E-06 
3.02E·11 
7.83E-24 
4.83E·30 
5.75E+04 
9.22E+07 

2.07E-06 
7.89E-13 
5.82E-25 
4.99E+04 
7. 1 OE -11 . 
2.69E-22 
4.08E-32 
2.70E-01 
2.89E-06 
3.28E-11 
8.52E-24 
5.26E-30 
5.75E+04 
9.22E+07 

2.13E-06 
7.89E-13 
5.82E-25 
4.99E+04 
7.10E-11 
2.84E-22 
4.43E-32 
2.77E-01 
3.05E-06 
3.56E-11 
9.24E-24 
5.72E-30 
5.75E+04 
9.22E+07 

2.13E-06 
7.89E-28 

.OOE+OO 
4.99E+04 
7.10E-26 
2.84E-37 

.OOE+OO 
2.77E-01 
3.05E-06 
3.56E-11 
9.24E-39 
5.67E·30 
5.75E+04 
9.22E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.2064E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
f-'IJ211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi 211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn213 

rr.2C_u 
rn2.22 
ra222 
ra223 
ra224 
rn225 
ru226 
ra228 
uc225 
ac227 
ac228 
th226 

1.10E+01 1.16E+01 1.22E+01 1.28E+01 1.34E+01 1.34E+01 
3.63E-02 3.89E-02 4.15E-02 4.42E-02 4.70E-02 4.70E-02 
2.82E-03 2.99E-03 3.17E-03 3.35E-03 3.54E-03 3.54E-03 
1.61E-04 1.71E-04 1.81E·04 1.91E-04 2.02E-04 2.02E-04 
3.16E-10 3.31E-10 3.46E-10 3.61E-10 3.76E-10 3.76E-10 
1.27E-04 1.32E-04 1.36E-04 1.40F-04 1.44E-04 1.44E-04 
2.70E-11 Z.77E-11 2.85~·11 2.9?E-11 2.9~~-11 3.00E-11 
2.70E-11 2.7CE-ll 2.86E-11 2.94E-11 1.01E-11 3.00E-11 
2.91E-10 3.01E-10 3.11E-10 3.LUE-1u 3.30E-10 3.30E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+GJ .OOE+OO .OOE+OO 
4.53E-03 4.90E-03 5.30E-03 5.71E-03 6.14E-03 6.14E-03 

.JQr•O .G~E+OO .OOE+OG .OJC+G1 .ODE+OO .OOE+OO 
7.84E-08 8.10E-08 H.36E-08 8.63E-03 B.tYE-08 E.89E-03 
1.61L-12 1.64E-12 1.69E-12 1.73_-12 1.72E-12 1.78E-12 
2.)6[·12 2.6l.E-12 2.71E-12 2.78r:·i2 2.f6E-12 2.84E-12 
7.39E-11 7.73E-11 8.08E-11 8.43c·11 H.78E-11 8.79E-11 
2.16E-10 2.23E-10 2.31E-10 2.33E-10 2.4)E-10 2.45E-10 
2.15E·O~ 2.24[-06 2.31E-06 2.3~E-06 2.45E-06 2.44E-06 

.OOE+OO .00~+00 .OOE+OO .OOE+GJ .OJE+OO .OOE+OO 
1.77E-17 1.82E-17 1.86E·17 1.91E-17 1.96E-17 1.97E-17 
1.35E-22 1.39E-22 1.43E-22 1.46E-22 1.50E-22 1.49E-22 
1.11E-19 1.16E-19 1.21E-19 1.27E·19 1.32E-19 1.32E-19 
2.97E-17 3.07E-17 3.17E-17 3.27E-17 3.37E·17 3.37E-17 
2.22E-17 2.28E-17 2.34E·17 2.40E-17 2.46E-17 2.47E-17 
1.02E-16 1.05E-16 1.08E·16 1.11E·16 1.14E-16 1.13E-16 
3.37E-11 3.48E-11 3.59E·11 3.71E-11 3.82E-11 3.82E-11 
3.7:::<-3·~ 1.1./'i'-?3 1.51E-2:3 1.5':~<"'21 1.5~T-23 2.C••}E-40 
c •• ( 

5.9t.t-C:~: 
4.G:i~·36 
1.23E-08 
2.23E-10 
3.45E-08 
9.1~E-03 
4.32E-11 
2.33E-08 
8.55E-06 
5.27E-15 
1.97E-34 

.. 
~. L~·~ L- 1"'" 
C Lt.:- 03 
1.59~·25 
1.26[-08 
2.30E·10 
3.62E-03 
9.1.5E-03 
4.46[·11 
2.44E-08 
5.79E-06 
5.44E-15 
7.78E-24 

r . -

4. 15 E- 1 '+ 
6.30E-03 
1.64E-25 

-1.30E-08 
2.36E-10 
3.78E·08 
9.76E-03 
4.60E-11 
2.55E-08 
9.03E-06 
5.61[-15 
7.99E-24 

4. C., '-- 1-
6. 5 ~:...- C::5 
1.t~~-2) 

1.33E·08 
2.42E-10 
3.94E-03 
1.01E-02 
4. 74E -11 
2.66E-08 
9.26E-06 
s. 7uE-15 
8.20E-24 

4. j r'C- i.:,. 
c. l'<.t~- on 
1. 72cc- 25 
1.37E-08 
2.49E-10 
4.11E-08 
1.04E-02 
4.87E-11 
2. 71:' ~- 08 
9.50E-06 
5.9SE-15 
8.41E-24 

4. ::.5 i_- ·, !, 
6. r:r:- C<J 
2.17l-37 
1.37E-08 
2.47E-10 
4.11E-08 
1.0-'.E-02 
4.87E-11 
2.78E-08 
9.50E-06 
5.95E-15 
1.06E-35 
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th227 1.99E-08 2.04E-08 2.10E-08 2.15E·08 2.20E-08 2.21E-08 
th228 4.24E·08 4.39E-08 4.51E-08 4.63E-08 4.74E-08 4.71E-08 
th229 6.72E-03 7.03E-03 7.35E-03 7.67E-03 7.99E-03 7.99E-03 
th230 4.84E-01 4.99E·01 5.13E-01 ~.27E-01 5.41E-01 5.41E-01 
th231 2.83E-09 3.65E-09 3.67E-09 3.69E-09 3.70E-09 2.81E-09 
th232 1.06E-01 1.09E-01 1.12E-01 1.16E-01 1.19E-01 1.19E-01 
th233 3.50E-28 3.61E-13 3.72E-13 3.84E-13 3.95E-13 3.95E-28 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E·07 5.36E-07 5.36E-07 
pa231 1.29E-02 1.32E-02 1.36E·02 1.39E-02 1.43E-02 1.43E-02 
pa232 7.99E·26 8.21E-11 8.43E-11 8.66E-11 8.88E-11 8.88E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.2064E+04mwd( flux= 9.22E+07n/cm**2·sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u~ 3 7 

charge ******* d ******* d ******* d ******* d ******* d 
1.43E-06 1.43E·06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 
1.81E·11 1.81E·11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.08E·12 8.08E·12 8.08E-12 8.08E-12 8.08E-12 8.08E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.91E·31 7.54E-21 7.74E-21 7.95E-21 8.16E-21 1.03E-32 
6.91E·32 7.11E·17 7.31E-17 7.50E-17 7.70E-17 7.70E·32 
1.53E·06 1.60E·06 1.64E-06 1.69E-06 1.73E-06 1.69E-06 
2.51E-01 2.58E·01 2.66E-01 2.73E-01 2.80E-01 2.80E·01 
9.77E+OO 9.79E+OO 9.82E+OO 9.84E+OO 9.86E+OO 9.86E+OO 
6.85E+02 6.84E+02 6.83E+02 6.81E+02 6.80E+02 6.80E+02 
1.e3E+02 1.83E+02 1.23E+02 1.83E+02 1.84E+02 1.84F+02 
1.71E-12 1.17E-06 1.17E-OG 1.17E·06 1.17E-06 1.9~[-12 

u23S 3.63E+04 3.63E+G~ 3.63E+04 3.63E+04 3.63E+04 3.63E+G~ 
u?39 1.12E-22 1.12E-07 1.12E-G7 1.12E-07 1.12E-07 1.12E-22 

nr23 5 
npZ36m 
np2.56 
np:'~H 
np?3R 
n[J239 
np240m 
np240 
np241 
pu236 
pu237 
pu23'3 
pu239 
pu240 
pu241 
;•'!-:·.·,:: 

t-' i.~.- '' .. 

pu{'L.~ 

pu246 
am239 
am24 0 

3.73E-37 4.74E-37 5.9YE-37 7.51E-37 9.36E-37 9.36E-37 
. 0 ;_-.;: -t G .J • 0 0::: + G Q • 0 C.1 L + C' ·J • 0 l' [ + 0 J . G Gr.., C• CJ • L' _.,: -: C ·J 

8.67E-13 3.12E-12 3.12E-12 3.12E-12 3.1?[·1? ?.~J~-13 
7.40E·2B 7.41E-13 7.41E-13 7.41E-13 7.40E-13 7.41E-Z3 
1.3!,E-06 1.3cE·C•6 1.41C-Ci6 1.45E-06 1.49E-06 1.4YE-06 
4.1C:.E+01 4.14E+G1 4.14E+Ol 4.14E+01 4.14E+CI1 4.14C+01 
5.33E·14 5.47E-07 5.47E·07 5.46E·07 5.46E-07 6.21E-14 
5.64E-14 1.62E-05 1.62E-05 1.62E·05 1.62E-05 7.97E·14 
3.18E-39 4.05E-39 5.11E-39 6.41E·39 7.98E-39 7.99E-39 
4.17E-39 1.19E-15 1.19E-15 1.19E-15 1.19E-15 5.94E-39 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .00~+00 
2.52E·10 4.05E-10 4.05E-10 4.05E·10 4.05E-10 2.3BE·10 
1.43E·18 1.08E-13 1.10E-13 1.12E·13 1.13E·13 3.75E·19 
8.14E-03 8.27E-03 8.27E-03 8.27E-03 8.27E-03 8.12E-03 
2.46E+01 2.51E+01 2.56E+01 2.61E+01 2.65E+01 2.65E+01 
4.16E-01 4.31E-01 4.46E-01 4.61E-01 4.76E-01 4.76E-01 
5.56E-05 6.35E-05 6.5BE-05 6.8JE-05 7.02E-05 6.30E·05 
1.-,·---tv:; 1.:~.:·-(:.s 1.r.::-:"-~·r: 1.7-·~:--ns 1.~·::;~~-C!S 1.r~~-r-,s 

1 . , ; r_ • {. ,:> 1. "j '- i: · 1 ~ 1. , .· t: · I .', 1 . 3 C: ~ • 1 4 1 . i. 1E · 1 C. i. 4 :, cc - ; ,i 
1.; 1 >" lu :.~--~--=~ ; .. ( .. ,-!:·-:'(: ::./'-i::·26 ~~.(~~L-?.t; · 1t.('~--~-(~ 

.U~E+OO 3.50L-37 4.~~E-37 ~-S'E-37 6.91E-37 .GOE+OO 

.00E+OO .00E+OO .OOE+OO .OGE+OO .OOE+OO .ODE+OO 
1.75E-34 1.82E·19 1.89E-19 1.96E-19 2.03E-19 2.03E-34 
8.02E-32 8.33E-17 8.65E-17 8.96E-17 9.27E-17 9.27E-32 
1.7"[-03 1.81E-C3 1.BSE-03 1.95E-03 2.01E-03 2.01~·03 

ilPI242:;; 2.911:·07 3.05[·07 3.16E-07 3.23E-07 3.40E-07 3.3L:'·07 
£HI I?~ 2 
c~m:-·/t3 

am244 

3.75l-12 ?.47f-11 2.5fE-1l 2.t6~·11 2.75E-11 ~-3~~-12 
6.4-E·O~ 7.G~E-C8 7.71E-Oe 8.39E-08 9.11E-08 9.11E-G8 

E~GJ .CCE+OJ .OG~~GJ .(•JE+OJ .00E+0tj .0(J~+GO 
l.?oE-31 1.93E-16 2.11E·16 2.30E·16 Z.SOE-16 2.50~·31 

( 
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0 

am245 
am246 
cm241 
cm242 
cm243 
cm244 

. 2.54E-40 
.OOE+OO 

9.87E-29 
9.40E-10 
3. 79E-14 
2.57E-12 

6.98E-38 8.81E-38 
.OOE+OO .OOE+OO 

5.27E-22 5.47E·22 
4.98E-09 5 .18E-09 
4. 13E- 14 4.28E-14 
3.04E-12 3.32E-12 

1.10E-37 1.38E-37 4.63E·40 
.OOE+OO .OOE+OO .OOE+OO 

5.67E-22 5.87E-22 1.67E-29 
5.36E-09 5.55E-09 1. 02E-09 
4.44E-14 4.59E-14 4.35E-14 
3.61E-12 3.92E-12 3.60E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.2064E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 

3.77E-15 4.24E-15 4.74E-15 5.28E-15 5.87E-15 5.87E-15 
2.13E-17 2.44E-17 2.79E-17 3.18E-17 3.60E-17 3.60E-17 
2.92E-21 3.47E-21 4.11E-21 4.84E-21 5.66E-21 5.66E-21 
3.90E-24 4.80E-24 5.87E-24 7.13E-24 8.62E-24 8.62E-24 

.OOE+OO 5.46E-35 6.68E-35 8.12E-35 9.81E-35 .OOE+OO 
1.55E-39 1.97E-39 2.48E-39 3.10E-39 3.85E-39 3.85E·39 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 9.21E+07 9.22E+07 9.22E+07 9.22E+07 9.22E-08 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array h~s 
0 .54q array has 
1library inforrnatic)r• ... 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-secticr. d:Jtzl taken from position r,:..;;dxr· 10 of librc.ry on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a tirne-dcTc·ndent neutron spectru:n, for e~Jch of the above p.:;ssos 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
****+***x**~**x~**************************+************************************* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

'' ' ' ~ i ~ ! - ' .. l - - i '! 1 ~ .: 7 

I. 1 I·::· -l~ j 1 i Ld C.-:! C- l: •· :- ll.: <ti··ll •, \. i 

~; ':._;, '._· t i ;: ; I: ! l \_ •', ·- I < • ' I ·, .--: 1 ~ , i c ~i f:S r . , . t. :_ ~ L : . 
dE:cay data, including gu1111ii.J c.nd tvlc.d energy, a:~e tr·o:tl cndf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2 11 case updating all nuclides on the scale "burnup" librury 

fission product yields ~rc frcm cndf/b-v 

photon t ibi'.Jrics u:;c c.r~ 1~1-c·nl~r-s';-gr-oLJ;J ~tr~uctLrr· 
th2 phJton d,Jt·cj :1r'c fro111 rt~:·· r:~-:·· ... t·~r pr-.otvn ci,·it.'1 b sc, 
produced to include bremsstrahlung from uoZ matr x 

* 

* 
* 
* 
* 
* 

* 
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* 
* 
* 

see information above this box (if present) for later updates 
* 
* 
* ******************************************************************************** 

* * 0 ******************************************************************************** 
0 .other identification and sizes of library. 
0 data set name: ft33f001 
0 8/29/1996 date library was produced 
0 1697 total number of nuclides in library 

689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

0 7993 number of nonzero off-diagonal matrix elements 
0 ***************************************~**************************************** 

( 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 86 
power= .OOmw, burnup= 13405.mwd, flux= 9.22E+07n/cm*•2-sec 

0 basis = 
0 (note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 
0 initial ******* d ******* d ******* d ******* d ******* d 

productions 1.234425E+06 1.234251E+06 1.234056E+06 1.233841E+06 1.233607E+06 1.233607E+06 
absorptions 1.000585E+06 1.000699E+06 1.000800E+06 1.000889E+06 1.000967E+06 1.000967E+06 
k infinity 1.233703E+OO 1.233389E+OO 1.233069E+OO 1.232746E+OO 1.232415E+OO 1.232415E+OO 

0 initial ******* d ******* d ******* d ******* d ******* d 

1 
0 

0 

actinide 
acsorptlons 9.864043E+05 
non-actinide 
alJS. fr·<,cs. 1.417267E-02 
s~s2h: tar-field crit based 

power= .OOmw, burnup= 

:sm1!.9 
eu151 
nd143 
rh103 
xe131 
cs 133 
sm14 7 
tc 99 
gd155 
nd145 
sm152 
nro 95 
cd113 
sm150 
t :- ::-) 
c 7':-- '!.: ~j 
~: '-: 1 ', ·,· 
ru1U1 
eu1':J3 
pr141 
l a 139 
pd105 
bc; 13 7 
<Jo109 
snr151 
Zi" <;'3 

i 129 

initial ******* d 

5.L5[·03 
1.31E:-03 
1.17E-03 
5.64E-04 
3.79E-04 
2.94E-04 
2.17E·04 
2.09E-04 
2.11E-04 
1. 66E- 04 
1. 17E- 04 
1.15E-04 
9.Sl'rE-05 
8.31l-05 .. 
I. 

( . . ~ 
' ·'·I 
~-.1· c-h 
4. 9', ~~ - [)':J 
4.C,)E-05 
4.05E-05 
1.97E-05 
1 . S: 1:- G5 
1.1.7!:-05 
1. 79'> 05 
1. (E- (1 5 
1.31E-05 

S.L.'.f'-(13 
1.33E-03 
1.20E-03 
5.80E-04 
3.90E-04 
3.02E-04 
2.23E-04 
2 .14E-04 
2.12E-04 
1.71E-04 
1.21E-04 
1.19E-04 
9.93E-05 
B.S?f:-05 

l. 

'" -.' 
' 
~. 1 
5.0 
4.1 
2.0 
2.G 
1.7 
1 

,, 
• L 

1 .{, 
1.3 

~ ' - (_' ':,. 
··i i 

~ - (;') 
l:-0~ 
E-05 
E-05 
E-05 
~-05 
E-05 
r:-05 
E-05 
E-05 

9.863252E+OS 9. 86351,9[+05 9.863136E+05 

1 • 4 3D 3 C ~~ £: - 0 2 1 . 4 !+ 3 3 6 :~ ~ - 0 2 1 . .:, :. { ~-:: 7 i~ - 0 ~ 
011 bi:w 1':x15, 3.0Jwt%, 20g><Jf,;ltU /.,._:~; l.::'cr/ o;: 

fraction of total absorption rate 
13405.mwd, flux= 9.22E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

S.l,~C-('3 

1.3)l·03 
1.24E-03 
5.96E-04 
4.00E-04 
3.11E-04 
2.29E-04 
"2.20E-04 
2.13E-04 
1.75E-04 
1.25E-04 
1.22E-04 
9.9oE-05 
8.82E-05 
I !' 

I.:_. 

::.4 /r-·- (_·S 
S.ZoE-05 
5.22E-05 
4.27E-05 
2.09[-05 
2.0CJc·G5 
1.81E-05 
l.E:)E-05 
1. 7:. ~- 0:) 
1.33t-Q) 

5.44E-03 
1. 31lf:- 03 
1.27E-03 
6.12E-04 
4.11E-04 
3.19E-04 
2.35E-04 
2.25E-04 
2.14E-04 
1.80E-04 
1.28E-04 
1.25E-04 
9.99E-05 
9.03E-05 
7. ~' 1 ·- .. -; ·:: 
·r .. -~- - t.'::.: 

• :· -, ·- - l" ~'! 

5 .bll.-(;) 
5.43E-05 
5.36E-05 
4.38E-05 
2.15f-05 
2.11£::-05 
1. 81lE- OS 
1.83[-05 
l.?~E-05 
1.42E-05 

5. 44 E- C3 
1. 40E.- 03 
1.30E-03 
6.27E-04 
4.21E-04 
3.27E-04 
2.40E-04 
2.31E-04 
2.15E-04 
1.85E-04 
1.32E·04 
1.28E-04 
l.ODE-04 
9.33E-05 

/. ~ ., - ( ,..., 
:- . ( './ :~ - l .. 

5. 75t:-U) 
5.58E-05 
5.50E-05 
4.49E-05 
2.21E-05 
2. 16E- 05 
1. 95 E- G', 
1.[;3E-GS 
1.79E-G:i 
1.45E-05 

S&lt.'-~:[- 1]3 

1. 4Ul- {;.:) 
1.30E-03 
6.27E-04 
4.21E-04 
3.27E-04 
2.40E-04 
2.31E-04 
2.15E-04 
1.85E-04 
1.32E-04 
1.28E-04 
1.Q:jE-04 
9.33E-05 
I • \• ~ ( 

/0 L, ; 
' 

S.SOE-05 
4.49E-05 
2.21E-C1 5 
2.16E-C:5 
1.95E-c,s· 
1 . £:31 ·I) 5 
1. 79[. [;5 

1.45E-05 

9.86?617F+OS 

1.4t.91~1E-02 
uv2 

9,f62617E+05 

1 . !.. :: ·:; i ~ 1 E- 0:2 
iisc.icn pr·odu.:ts 87 
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1 
0 

0 

nd144 1.23E-05 1.27E-05 1.30E-05 1.34E-05 1.37E-05 1.37E-05 
·mo 97 9.20E-06 9.45E-06 9.70E-06 9.96E-06 1.02E-05 1.02E-05 
gd152 6.80E-06 7.14E-06 7.49E-06 7.84E-06 8.20E-06 8.20E·06 
pd108 4.20E-06 4.35E-06 4.52E·06 4.68E-06 4.84E-06 4.84E-06 
zr 91 4.25E·06 4.37E-06 4.49E-06 4.60E-06 4.72E-06 4.72E-06 
y 89 4.07E-06 4.18E-06 4.29E-06 4.40E-06 4.51E-06 4.51E-06 

ru102 3.81E-06 3.92E-06 4.03E-06 4.14E-06 4.24E-06 4.24E-06 
ce142 3.37E-06 3.46E-06 3.55E-06 3.65E-06 3.74E-06 3.74E-06 
nd148 3.25E-06 3.34E-06 3.43E-06 3.52E-06 3.61E-06 3.61E-06 
nd146 2.73E-06 2.80E-06 2.88E-06 2.95E-06 3.03E-06 3.03E-06 

"in115 2.37E-06 2.44E-06 2.51E-06 2.58E-06 2.65E-06 2.65E-06 
ba138 2.33E-06 2.39E·06 2.45E-06 2.52E-06 2.58E·06 2.58E-06 
pd107 2.16E-06 2.24E-06 2.32E-06 2.40E-06 2.48E-06 2.48E-06 
ce140 2.18E-06 2.24E-06 2.30E-06 2.36E-06 2.42E-06 2.42E-06 
xe132 1.99E-06 2.04E-06 2.10E-06 2.16E-06 2.21E-06 2.21E-06 
ru 99 1.23E-0D 1.30E-06 1.37E-06 1.44E-06 1.51E-06 1.51E-06 
1110 98 1.3:,E-06 1.33E-06 1.42E-06 1.46E-06 1.50E-06 l.SOE-06 
mo100 1.31E-06 1.35E-06 1.38E-06 1.42E-06 1.45E-06 1.45E-06 
xe134 1.29E-06 1.32E-06 1.36E-06 1.39E-06 1.43E-06 1.43E-06 
zr 92 1.03E-06 1.06E-06 1.08E-06 1.11E-06 1.14E-06 1.14E-06 

i127 9.36E-07 9.64E-07 9.92E-07 1.02E-06 1.05E-06 1.05E-06 
ru104 8.64[-07 8.89c-07 9.14E-07 9.40E-07 9.L5E-07 9.65E-07 
sas2h: far-field crit based on b&~ 15x15, 3.00wt~. 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 13405.mwd, flux= 9.22E+07n/cm**2-sec 

zr 96 
Y.e135 
nJ1)0 
xe136 
br 81 
cd111 
rb 85 
zr 94 
z r 90 
sm154 
te130 
gd154 
rb 87 
sc 77 
pd106 
gd156 
kr 84 
ba135 
eu152 
:'bl21 

:.e 19 
~' b 12 3 
rm14 7 
ru100 
kr 86 
te128 
nd142 
cu155 
t:-113!. 
sm148 
sc EO 
te125 

initial ~~-,~~~ d ~~~~*~~ d ~***~WW ri •**«WWW d ******* d 

8.12E-07 
. OJ~+ i}i' 

7.31E·G7 
6.98E-07 
5.20E-07 
4.99E-07 
S.OOE-07 
4. 36;'- 07 
4.01E-07 
3.35E-07 
3.21E-07 
2. 6 7E- 07 
2.88E-07 
2.09E-07 
1.94E-07 
1.78E-07 
1.37E-07 
1.21E-07 
1.10E-07 
1.Cl9E-07 
1 ..... r-_,....., 

1 • t_, , t-- G i' 
2.?s~-os 
5.46E-08 
7.7bE-08 
7.60E-08 
7.20E-03 
5.55E-03 
4.78E-08 
~l.33E·0~3 
4.ClE-OB 
s • (I J r:- 0 :~ 
4.80£-03 

8.35E-07 
(·.' 4 [. ('? 

7.17E-07 
5.34E·07 
5.16E-07 
5.1'.~·07 
4. 4 :>~. 0 7 
4. 12C: -07 
3.45E-07 
3.29E-07 
2.82E-07 
2.96E-07 
2.14E-07 
Z.OOE-07 
1.84E-OT 
1 .41E-07 
1 .28E-07 
1.26E·07 
1. L'E-07 

'7. !•C.E • GJ 
O.?~E-08 
8.19E-08 
7.81E-08 
7.40E-08 
5.86E·08 
6.69E-03 
5.()3E-Cl8 
~,. 15 r:- oe 
5.13!:-03 
4.94[-03 

8. 5 7E- 07 
8.44E-07 
7.72~-(17 
7.36E-07 
5.48E-07 
5.33E-07 
5.27E-07 
4.60E-07 
4.23E-07 
3.55E-07 
3.38E-07 
2.98E-07 
3.04E-07 
2.20E-07 
2. 07£-07 
1.91E-07 
1.45E-07 
1.34E-07 
1.29E-07 
1.15E-07 

1.11ci.Ji 
9.2v~-01l 

9.77E-08 
8.63E-08 
8.02E-08 
7.61E-08 
6.18E-08 
6.71E-OB 
5.94E-02 
5.43E-08 
s. nc-o:' 
5.08E·G8 

a. nr=-o7 
8.4.:.!:-~7 
?.;;~E-Gl 
7.56E-07 
5.62E-07 
5.51E-07 
5.41E-07 
4.7:E-C~7 
4.34E-07 
3.6SE·07 
3.47E-07 
3.15E-07 
3.12E·07 
2.26E·07 
2.13E-07 
1.97E-07 
1.48E-07 
1.42E-07 
1.31E-07 
1. 1 .':[- 07 

1 . 1 ·~ r. · ·, · t 

9.55[-t~'•; 

9. 77E-(<> 
9.08E-08 
8.22E-08 
7.81E·08 
6.51[-08 
6.73E·03 
6.2/-(,~ 

5.71[-('3 
5 •:... '1 :~- r ,) 

s.zs;:-u'"' 

9.0;E-07 
E. L.:-t. ·· G"l 
b. 1 ~::- rJ7 
7.75E·07 
5.77E-07 
5.6BE-07 
S.S:'.E-07 
4.2~1.:-07 
4.44E-07 
3.74E·07 
3.56E-07 
3.31E·07 
3.19E-07 
2.32E-07 
2.20E-07 
2.03E-07 
1.52E-07 
1 .49E-07 
1.33E-07 
1.21E-07 

r.-
, .. ' .. , 
I. i 1 ·.-L'I 

rl.: - [':3 
9./7l:-Oc 
9.55E-08 
8.43E-08 
8.02E·08 
6.85E·08 
6.71:[-0:l 
6.53E-Cl 
t.O~E-O'i 
[: . :, .: r::-- (' '( 
5.3Ti..-Gb 

9.02E-07 
8.45f-07 
0. 1::; c- 07 
7.75E·07 
5.77E-07 
5.68E·07 
5.54E-07 
4.84E-07 
4.44E·07 
3. 74E-07 
3.56E-07 
3.31E·07 
3.19E·07 
2.32E·07 
2.20E-07 
2.03E-07 
1.52E-07 
1.49E·07 
1.33E-07 
1. 21 E- 07 
1 I o • (,7 

I . -~ /'.:- L· I 

9. t:::J•- (JJ 
9.77E-03 
9.55E-08 
8.43E-08 
8.02E-08 
6.85E-08 
6.76E-08 
t.52E·C•3 
(,. 01 E- G'l 
5.5~E-C:~ 
~.37E-G3 

fission products 

( 
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tb159 4.67E-08 4.84E·08 5.00E-08 5 .17E-08 5.34E-08 5.34E-08 
pd104 3.65E-08 3.86E-08 4.07E-08 4.29E-08 4.51E-08 4.51E-08 
gd158 3. 74E-08 3.87E-08 4.00E-08 4.14E·08 4.27E-08 4.27E-08 
cd112 3.54E-08 3.65E-08 3. 77E-08 3.88E-08 3.99E·08 3.99E-08 
l i 6 2.70E-08 2.77E-08 2.84E-08 2.91E-.08 2.98E-08 2.98E-08 
sn117 2.57E-08 2.65E-08 2.73E-08 2.80E-08 2.88E-08 2.88E-08 
dy164 2.25E-08 2.35E-08 2.44E-08 2.54E-08 2.64E-08 2.64E-08 
dy162 2.12E-08 2.21E-08 2.31E-08 2.41E-08 2.50E-08 2.50E-08 
cd114 2.13E-08 2.20E-08 2.26E-08 2.33E-08 2.40E-08 2.40E-08 
nb 93 1.93E-08 2.04E-08 2.15E-08 2.27E-08 2.38E-08 2.38E·08 
sn119 Z.OOE-08 2.05E-08 2.11E-08 2.17E-08 2.23E-08 2.23E-08 
sn115 1.83E-08 1.88E-08 1.93E-08 1.99E-08 2.04E-08 2.04E-08 
pd110 1.64E-08 1. 70E-08 1.76E-08 1.82E-08 1. 88E- 08 1.88E-08 
sr 88 1.40E-08 1.43E-08 1.47E-08 1.51E-08 1.55E-08 1.55E-08 
rna 96 1. 25E-08 1.32E-08 1. 39E- 0.8 1.46E-08 1.53E-08 1.53E-08 
cd110 1. 02E-08 1.09E-08 1.17E-08 1.24E-08 1.32E-08 1.32E-08 

1 sas2h: far-field crit based on b&w 15 X 15, 3.00wt%, 20;wd/mtu 40% h2o/ 
0 fraction of total absorption rate 

power= .OOmw, burnup= 13405.mwd, flux= 9.22E+O?n/cm**2-sec 
0 

br 79 
se 82 
ag107 
sn126 
cu15<'~ 
se 70 
;;e13 0 
b;; ij 6 
,:n12:. 
xe12? 
dy163 
s r 90 
kr 82 
<IS 75 
te126 
in113 
rh105 
sn118 
sn122 
cd116 
sn120 
ge 73 
cs137 
pr143 
cs134 
xe133 
'. '~ ' ;) 
L t;'l_:, 1 
hv 1 (:~ 
ae 76 
dy160 
pm149 
nd147 
xc128 
ce1!,4 
k r 25 
ru103 
sr 86 
te124 

initial 

9.72E-09 
9.57E-09 
7.69E·09 
8.50£::·09 
t·. 7uL-- [;'-/ 
7.4-~F-0~ 
'- . :; < f::- (. '} 
{:·. -·1 :_- u::-; 
c.3·~~-o·; 

5.71E·09 
5.32E·09 
5.'\1[·09 
:,_<;?E-09 
L.39E-09 
3.3cc:·09 
3.61E-09 

.OOE+OO 
2.58E-09 
2.2JE-09 
2.17E-u9 
1.63E-09 
1.24E-09 
1. 29E- 09 

.OOE+OO 
3.72E-10 

.OOE+OO 

~-24[-10 
.00[+00 
.OOE+CCI 
• 07r- 1 o 
.IJI'E- 11 
. 73c- 1°· 
. 9CL- 17 
• O:.::t:- 10 
.80E-11 

******* d 

1.03E-08 
9.83E-09 
8.18E-09 
8.75E-09 
fl.NE-UY 
7.6'.E-09 
'·. lSt: -o·:t 
t) . / ~: c -0 I 
o.s:;r:-o? 
6.0:.E-09 
5.55E-09 
5.93E-09 
5.2JL-09 
4.51E-09 
3.56':-09 
3.72E-09 
3.82E-09 
2.66E-09 
2.26E-09 
2.24E-09 
1.67E-09 
1.27E·09 
1.36E-09 
9.47E-10 
8.15E-10 
7.30E-10 
r ... -1 .... 

• '., j,_ 

·~-~,~~E-10 

4.4E-10 
3.44E-10 
3.56E-10 
3.34E-10 
2. 19E -10 
2.12E-10 
2.l,GC-10 
1. 39E- 10 
1.14[-10 
1.02E-10 

******* d ******* d ******* d ******* d 

1.08E-08 
1.01E-03 
8.69E-09 
8.99E-09 
c.'>2E-09 
7.El'l~-OY 
7 . ll 7 C - C· ·~ 
7. l' iE- c·'! 
6.7:5[-(•9 
6.37E-09 
5.79E-09 
5.92E-09 
5.42E-(J9 
4.63E-09 
3.7()E-09 
3.83E-09 
3.83E-09 
2.73E-09 
2.33E-09 
2.30E-09 
1.72E-09 
1.31E-09 
1.36E-09 
9.46E-10 
8.37E-10 
7.30E-10 
r ~ ,-

L. • ";" :, E:- 1 1J 

4.55E-10 
3. 6'iE- 10 
3.56E-10 
3.34E-10 
2. 31 F- 10 
2. 12E- 10 
2. C• :.,c- 11J 
1. 3Gf"- 1 iJ 
1.20E-10 
1.06E-10 

1.14E-08 
1.04E·08 
9.21E-09 
9.24E-09 
5.76E-C'9 
t.G~o~;-0) 

1. " .. , - c--; 
(. J I l - [j} 

6- ',L,[- 09 
6.71E-09 
6.04E-09 
5.92E-09 
5.65E-09 
4. 75E-09 
3.95E-09 
3.94E-09 
3.34E-09 
2.81E-09 
2 .39E-09 
2.36E-09 
1. 77E-09 
1.34E-09 
1.36E-09 
9.46E-10 
8.59E-10 
7.30E-10 
r ', ,. 

~-li"~-L 

4.b5E-10 
3.36[·10 
3.56E-10 
3.34E-10 
2-44!:- 10 
2. 1 ?t:. 10 
1. ',? · 1C· 
1.~~ ·10 
1.26 -10 
1.10 -10 

1.20E-08 
1.06E-03 
9.75E-09 
9.43<:-09 
9.01l'-09 
8. 27E-09 
7.7~o~·G9 
?.L7t:-C9 
7.13E-09 
7.06E-09 
6.29E-09 
5.91E-09 
5.89E-09 
4.83E-09 
4.15E·09 
4.04E-09 
3.86E-09 
2.83E-09 
2.46E·09 
2.43E-09 
1.82E-09 
1.38E-09 
1.36E-09 
9.45E-10 
8.81E-10 
7.30E-10 
c ~ r _ " '"', 

~. 7-: I ·.• 

S. '•2L- 10 
4.76E-10 
4.03~·10 
3.56E-10 
3.34E-10 
2.57F-Hl 
2. Lr- 1 o 
1.9"~·10 
1. 40[- 10 
1.32[·10 
1.15E-10 

1.20E-08 
1.06E-08 
9.75E-09 
9. 48E'- (•9 

8.2/t:-(:') 
7. 7:: r-- c;·:: 
~:. (, / .._- - ; f 

7. EE:-Vi 
7.06E-09 
6.29E-09 
5.91E-09 
s .s•;c-09 
4.88E-09 
4.1'JE·G9 
4.0.:.F-(J9 
3.86E-09 
2.8~E-09 
2.46E-0/ 
2.43E-09 
1.82E-09 
1.38E-09 
1.36E-09 
9.45E-10 
8.81E-10 
7.30!'-10 
r ' 

5 _I,;" -1 ; 
4- 7( -1 (j 
4. 0:' - 1 D 
3.5:0 -10 
3. 31, -10 
2. 57 -1 i) 
2. L 10 
1_~, 10 
1 -4 ,· - 1 il 
1.3C: -10 
1.15 -10 

( 
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sn116 7.98E-11 8.43E-11 8.90E-11 9.38E-11 9.88E-11 9.88E-11 
sr 87 5. 72E ·11 5.89E-11 6.07E-11 6.25E-11 . 6. 43E -11 6.43E-11 
zr 95 7.96E-15 5.85E-11 5.84E-11 5.84E-11 5.84E-11 5.84E-11 
nb 95 1.63E-14 5.42E-11 5 .42E-11 . 5.42E-11 5.41E-11 5.41E-11 
nb 94 4. 1 9E -11 4.39E-11 4.60E-11 4.81E-11 5.03E-11 5.03E-11 

y 91 2.96E-15 4.99E-11 4.99E-11 4.98E-11 4.98E-11 4.98E-11 
pm151 .OOE+OO 4.18E-11 4. 19E -11 4.19E-11· 4. 19E -11 4.19E-11 
te122 3.33E-11 3.52E-11 3.71E-11 3.91E-11 4.12E-11 4.12E-11 
se 76 3.27E-11 3.42E-11 3.58E-11 3.74E-11 3.91E-11 3.91E-11 
er166 2.35E-11 2.46E-11 2.57E-11 2.69E-11 2.81E-11 2.81E-11 
·sas2h: far·field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 

fraction of total absorption rate 
power= .OOmw, burnup= 13405.mwd, flux= 9.22E+07n/cm**2-sec 

ge 74 
ge 72 
eu156· 
sm153 
ba140 
ru106 
sr 89 
kr 80 
kr 87 
sb125 
c,'14 ~ 

v 90 
l ;, 140 
JnCl 99 
tel 27m 

i 131 
er167 
pm148m 
te123 
tel 29m 
cd108 
ii;; 111 
eu157 
cd115m 
cs136 
be 9 
pm148 
tb160 
sn114 
l i 7 
pr142 
ru105 
'~ !; L'"c 
sn1?~ 
rb 8S 

i 13 0 
, r; 1 ;.: ~. 

i 13 s 
t rc13 2 
sb124 
tc134 
rb 86 
in117m 
d'f16S 
in117 

initial ******* d 

2.48E-11 
1 . 78E- 11 

.OOE+OO 

.OOE+OO 

.OOE+OO 
3.00E·12 
1.35E-16 
7.03E-12 

.OOE+OO 
3.52E-1? 

,:JOF+OO 
5.3,:,[-12 

. OOE+O,J 

.00[+00 
1.7CE-14 

.OOE+OO 
1.49E-12 
1. 4 7E-13 
9.44E-13 
2.74E-20 
:5. 65E- 13 

.00[+00 

.OOE+OO 
2.74E-19 

.OOE+OO 
5.41E-14 

.OOE+OO 
1. 59E-17 
2.04E-14 
2.20E-14 

.OOE+OO 

. OOE+OO 

.C••cc+l'O 

.OC•'+CO 

. Q[I[+(JQ 
i,. (.c F · 17 

.OOE+OO 
• O•JE+OO 

1.74E-19 
.OOE+OO 
.OOE+OO 
.OOE+OO 
.OGE+OO 
.OOE+OO 

2.55E-11 
1.84E-11 
1.80E-11 
1.68E-11 
1.69E-11 
1.40E-11 
1.06E-11 
7.57E-12 
7.97E-12 
6.3::r:-F 
,, . 21 ~. 1 ,• 
5. to~ E- 1 ;: 
: .. 4 ::;,-: -12 
4. 73i:- 12 
3.2CL-12 
2.49E-12 
1.60E-12 
1.45E-12 
1.Co2E-12 
6.92E-13 
3.9cE-13 
2.11 E -13 
1.73E-13 
9.81E-14 
9.04E-14 
5.56E-14 
5.03E-14 
4.37E-14 
2. 16E -14 
2.26E·14 
2.09E-14 
1.35E-14 
1. 7 7 F -1 ~ 
1. 1 [- 1 ~ 
4. 4 "-15 
3. c :: -15 
3 • E ~ - 1 ~-: 
3. 6 ~- 15 
3.~ :=-1) 
2. 2 t- I 'J 
2. 0 E- 15 
1. 2 ~ -15 
9.4 E-16 
7.3 E-16 
2.8 E-16 

******* d ******* d ******* d ******* d 

2.62E-11 
1. 89E -11 
1.81E-11 
1.69E-11 
1.69E-11 
1.41E-11 
1.06E-11 
8.14E-12 
7.96E-12 
6.35E-12 
(). ::n~- 12 
S.S.:.E-12 
~·.4~E-12 
t,.73E-12 
3.21E-12 
2.49E-12 
1.71E-12 
1.46E-12 
1. 1 8E- 12 
6.93E-13 
4.34E-13 
2.12E-13 
1.75E-13 
9.84E·14 
9.21E-14 
5.71E-14 
5.04E-14 
4.52E-14 
2.28E-14 
2.32E-14 
2.14E-14 
1.35E-14 
1.?;r·14 
1.1 ;·r.- 1!.-
4.41!-15 
3. 'f'ic: · 1 5 
3. t"l:- 15 
3.(,7[-15 
3. S<·"- 15 
2.;: /'[- 15 
2.G7E-15 
1.::; 1 [- 15 
9. 4-'+E-16 
7. 4 7E- 16 
2.!l2E-16 

2.69E-11 
1 . 94 E -11 
1.82E-11 
1. 69E -11 
1.69E-11 
1.42E-11 
1.06E-11 
8. 74E-12 
7.95E-12 
6.3/f-17 
6. ~~l~ -1:? 
5.b3E-1:: 
5. !-+ ?E -12 
4.7JC-12 
3.22E-12 
2.49E-12 
1.83E-12 
1.46E-12 
1.13E-12 
6.94E-13 
4.72E-13 
2.14E-13 
1.76E-13 
9.86E-14 
9.38E-14 
5.86E-14 
5.04E-14 
4.67E-14 
2.41E·14 
2.38E-14 
2.20E.·14 
1.36E-14 
1 . C • r • 1 ·~ 
1. 1 i':-11, 
4.47F-1S 
4. 0'/r'-1) 
3.1:~~-1) 
3.67E-15 
3. 5·:1[ -15 
2. 31 E -15 
Z.C7E-15 
1. ::;,, '- -1) 
9.47L-16 
7. 61.E -16 
2.83E-16 

2.76E-11 
2.00E-11 
1.83E-11 
1.70E-11 
1.69E-11 
1.43E-11 
1.06E-11 
9.37E-12 
7.95E-12 
f,. '; .,, - 1? 
[. :•c:::- 12 
) . ( :::.::- 12 
:-.~(L-12 

4. nt:-12 
3. ZiE-12 
2.4¥1:-12 
1.95E-12 
1.L6E-12 
1.27l:-12 
6.94£:-13 
5. 12E · 13 
2. 1 {,[- 13 
1.77E-13 
9.88E-14 
9.55E-14 
6. 01E-14 
S.OSE-14 
4.81E-14 
2.54E·14 
2.44E-14 
2.26E-14 
1.36E-14 
1 . :: ~ - 1 .', 
1.1. 
CL:' 

- l, 

. 1 s 
L • 'i I'. - 1 '~ 

- 1) ?: . ~: .• 
3.67 
3 . ~ L· 

- 15 
. 15 

~- . ~- 5 - 1:, 
2. 07 - 15 
1.3/ ·1) 
9. 50 - 16 
?.IF! -16 
2.a4 -1b 

2.76E-11 
2.00E-11 
1.83E-11 
1.70E-11 
1.69E-11 
1.43E-11 
1.06E-11 
9.37E-12 
7.95E-12 
f·, 3/':E- 12 
r .• ?(" ~-- 12 
~' . 6.) ~- 12 
5.47~-12 
4./3 i:.- 12 
3. 23l:- 12 
2.49E-12 
1.95E-12 
1.46E-12 
1.27E-12 
6.94E-13 
5.12E-13 
2. 16E -13 
1.77E-13 
9.88E-14 
9.55E-14 
6.01E-14 
5.05E-14 
4.81E-14 
2.54E·14 
2.44E-14 
2.26E-14 
1.36E-14 
1. -, r,r. n 
I. l :--14 
4. 4 ·, c .. 15 
4. 1: c- 15 
3 .I, 15 
3 .Ci -15 
3. sc . 15 
2. ~·, -15 
2.07 -15 
1. ~ / . 15 
9.50 -16 
7. 2C· -16 
2. 84 -16 
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1 
0 

0 

0 

0 
1 

0 

cs134m .OOE+OO 1.54E-16 1.58E-16 1.62E-16 1.66E-16 1.66E·16 
cd118 .OOE+OO 4.96E-17 4.97E-17 4.98E-17 4.99E-17 4.99E-17 
ge 75 .OOE+OO 3.14E-17 3.14E-17 3.14E-17 3.14E-17 3.14E-17 
in119m .OOE+OO 1.22E-17 1.22E-17 1.22E-17 1.22E-17 1.22E-17 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 13405.mwd, flux= 9.22E+07n/cm**2-sec 

initial ******* d ******* d ******* d ******* d ******* d 

cd109 
llg110 
in119 

2.33E-18 
.OOE+OO 
.OOE+OO 

8.50E-18 
8.29E-18 
9.87E-19 

9.04E-18 
8.62E-18 
9.96E-19 

9.61E-18 
8.96E-18 
9.96E-19 

1.02E-17 
9.30E-18 
9.96E-19 

1.02E-17 
9.30E-18 
9.96E-19 

sas2h: f~r-field crit based on b&w 1Sx15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.3405E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne ZZ 
ne 23 
nil 22 
na 23 
na 24 
na 24m 
na 25 
mg 21.. 
mg 25 
mg 26 
mg 27 
mg 28 
at 27 
al 28 
al 29 
al 30 
si 28 
si 29 
s i 30 
s i 31 
s i 3 2 

totills 
flux 

7.15E-04 7.35E-04 7.55E·04 7.75E-04 7.95E-04 7.95E-04 
2.13E-06 2.19E-06 2.25E-06 2.31E-06 2.37E-06 2.37E-b6 
1.64E-11 1.88E-11 1.89E-11 1.90E-11 1.92E-11 1.92E-11 

.OOE+OO 2.76E-35 2.78E-35 2.80E-35 2.82E-35 2.82E-35 
1.19E-08 1.21E-08 1.23E-08 1.26E-08 1.28E-08 1.28E-08 
1.19E-04 1.22E-04 1.25E-04 1.29E-04 1.32E-04 1.32E-04 

.OJE+OO .GCE+OO .OOE+OO .O]E+OO .OOE+OO .OOE+OO 
1.42E-05 1.4(,E-05 l.SOE-05 l.S:.E-05 1.53E-05 1.58E-05 
S.26E-U9 j.4~E-09 3.61E-09 3.EOE-09 3.99E-09 3.99E-09 
9.3JE'03 9.6~E-03 9.90E-08 l.O:E-07 1.04E-07 1.04E-07 
2.64E-30 2.6)E-15 2.65E-15 2.65E-15 2.65E-15 2.65E-15 
8.60E·12 1.57E-11 1.57E-11 1.57E-11 1.57E-11 1.57E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
9.53E-24 9.58E-09 9.59E-09 9.59E-09 9.59E-09 9.59E-09 
1.57E~30 1.57E-15 1.58E-15 1.58E-15 1.58E-15 1.58E-15 
3.56E-3Y 3.75E-24 3.94E-24 4.14E-24 4.34E-24 4.34E-24 
9.5)[·0~ 9.710E-02 l.OOE-01 1.0jE-01 1.05E-01 1.05E-01 
3.~3E-07 3.b1E-07 3.79E-07 3.92[-07 4.17E-07 4.17E-07 
2.13E-06 2.19E-06 2.25E-06 2.31E-06 2.37E-06 2.37E-06 
7.89E-28 7.90E-13 7.90E-13 7.91E-13 7.91E-13 7.91E-13 

.OOE+OO 5.83E-25 5.83E-25 5.84E-25 5.84E-25 5.84E-25 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
7.10E-26 7.10E-11 7.11E-11 7.11E-11 7.11E-11 7.11E-11 
2.84E-37 2.99E-22 3.15E-22 3.31E·22 3.48E-22 3.48E-22 

.OOE+OO 4.79E·32 5.18E-32 5.59E-32 6.02E-32 6.02E-32 
2.77E-01 2.85E-01 2.92E-01 2.99E-01 3.06E-01 3.06E-01 
3.05E-06 3.21E-06 3.38E-06 3.55E-06 3.73E-06 3.73E-06 
3.56E-11 3.85E-11 4:16E-11 4.49E-11 4.83E-11 4.83E-11 
9.24E-39 l.OOE-23 1.08E-23 1.17E-23 1.26E-23 1.26E-?3 
5.~7c·~J f.~-~-=J 6.71[-30 7.~'F-3Q ?.F~:-30 7.~]~-30 
5.75~T8~ ~.7: _+J4 5.75(+04 5.75~T04 5.7~~+04 5.75E+04 

9.7;[+07 9.22E+07 9.22~+07 9.2S~+07 9.23E-08 

sas2h: for-field crit ~Dsed on b~w 1~x15, 3.00wt~. ZOg~d/mtu 40~ h:a; L~ u~z 
power= 1.468E-03m>~, burnup=1.3405E+04mwd, flux= 9.22E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single re~ctor Dssembly 

he 4 
pb206 
pb207 
pb208 

ch~ro~ ******* d ******* d ******* d ******* d ******* d 
1.:\'.F~01 1. ~~~+01 1.4AE+01 1. 52~• 01 1. 5?C+01 1. 59 +01 
~.?OE-02 ~.93E-02 5.28E-02 S.Scc-02, 5.89E-02 5.~9 -02 
3.54E-03 3.73C-03 3.93E-03 4.13E-03 4.33E-03 4.33 -03 
2.02E-04 2.13E-04 2.24E-04 2.36E-04 2.47E-04 2.47 -04 

fission products 

light elements 

actinides 

( 
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0 

pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
r.-!2 22 
rc~(· 23 
r :l2 2 4 
rr~225 
r<>226 
ril228 
ac225 
nc227 
.'):-' 2."~3 
tn226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

3.76E·10 
1.44E·04 
3.00E·11 
3.00E·11 
3.30E·10 

.OOE+OO 
6.14E·03 

.OOE+OO 
8.89E-08 
1. 78E -12 
2.84E-12 
8.79E·11 
2.45E·10 
2.44E-06 

.OOE+OO 
1.97E-17 
1.49E-22 
1o32E-19 
3o37E-17 
2.47E-17 
1.13E·16 
3.82E-11 
Z.OOE-40 
5o49E-14 
4o35E-14 
6.78E-08 
2017E-37 
lo37E-03 
2.47E-10 
4o11E-08 
1 o 0-'.E- 02 
4o87E-11 
2o78E-08 
9o50E-06 
5o95E-15 
1o0cE-35 
2.21E·08 
4.71E·08 
7.99E·03 
5.41E-01 
2.81E-09 
1.19E-01 
3.95E-28 
5.36E·07 
1o43E·02 
8 o 88E -026 

3.91E-10 
1.49E·04 
3. 07E ·11 
3.08E·11 
3.40E-10 

.OOE+OO 
6.59E·03 

.OOE+OO 
9.15E·08 
1.82E-12 
2.93E-12 
9o14E-11 
2.52E-10 
2.53E-06 

.OOE+OO 
2.01E·17 
1.54E·22 
1o37E·19 
3 o 4 7E · 17 
2o52E-17 
1o17E-16 
3o93E-11 
1o63E-28 
5.61E-14 
l..48E-1-'t 
6.9ilE-08 
1.77::-zc: 
1.4·JE-03 
2o55E-10 
4o27E-03 
1o07E-G2 
5o Ole -11 
2.89E-03 
9o73E-06 
6.1?!:-15 
8 0 6::,c:- 2·; 
2.26E-03 
4.86E·08 
8o31E-03 
5o55E-01 
3o72E-09 
1. 23E-01 
4.06E-13 
5.36E·07 
1.46E-02 
9o1DE-11 

4.07E·10 
1.53E·04 
3.14E·11 
3 .16E ·11 
3.49E-10 

.OOE+OO 
7.06E-03 

.OOE+OO 
9.41E·08 
1.86E·12 
3.00E-12 
9.49E-11 
2.59E·10 
2.60E-06 

oOOE+OO 
2.06E·17 
1.57E-22 
1.43E·19 
3.57E·17 
2.58E-17 
1o20E·16 
4.04E·11 
1o67E-28 
5o74E-14 
4o59E-14 
7o18E-08 
1 0 .S 1 E- 25 
1ol.3E-08 
2o6lE-10 
4o4~E-03 
1010E-02 
5o15E-11 
3o00E-08 
9o%E-06 
6.:2-iE-15 
llo:~.~t:-24 
2o31E·08 
4.98E-08 
8o63E-03 
5.69E·01 
3.74E-09 
1.26E-01 
4.18E·13 
5.36E·07 
1.50E·02 
9.32E-11 

4.22E·10 
1. 57E-04 
3.21E·11 
3.23E·11 
3.59E·10 

.OOE+OO 
7.54E-03 

.OOE+OO 
9.67E·08 
1.91E·12 
3.07E·12 
9.85E-11 
2. 6 7E · 10 
2.67E·06 

.OOE+OO 
2.11E-17 
1.61E-22 
1.48E-19 
3.67E·17 
2.64E·17 
1.22E·16 
4.15E-11 
1071E-28 
5.88E·14 
4o69E-14 
?o38E·08 
loB'iE-25 
1.47E-03 
2. 6 7E- 10 
4o61E-03 
1013E-02 
5.29E-11 
3011E-08 
1.02E-05 
6ol.6E-15 
'ioOSE-24 
2.37E-08 
5.10E-08 
8.96E-03 
5.84E·01 
3.76E-09 
1. 29E·01 
4.29E·13 
5.36E-07 
1. 53E-02 
9.54E·11 

4.37E·10 
1.61E·04 
3.29E·11 
3.31E-11 
3.69E·10 

.OOE+OO 
8.04E-03 

.OOE+OO 
9.92E-08 
1. 95E -12 
3.14E-12 
1.02E-10 
2.74E-10 
2.74E-06 

.OOE+OO 
2o15E·17 
1o65E-22 
1.53E-19 
3.76E-17 
2.70E-17 
1.25E-16 
4.26E·11 
1. 75E-28 
6o01E-14 
40001--14 
7.57[-08 
1. 9·J[:- 25 
1.5C•r:-03 
20 ?::~:- 10 
40 77~·08 
1o16E-02 
50 4 3 E -11 
3.23E-08 
1o0~E-05 
6.fc~·l·15 
9 ..... :~:.:- C.-'t 
2.42E-08 
5.21E-08 
9.28E·03 
5.97E-01 
3.78E-09 
1.33E·01 
4.41E·13 
5.36E-07 
lo57E-02 
9o75E-11 

4.37E-10 
1. 61E- 04 
3.29E-11 
3.31E·11 
3.69E·10 

.OOE+OO 
8.04E-03 

.OOE+OO 
9.92E·08 
1. 95E- 12 
3.14E·12 
1.02E-10 
2.74E-10 
2.74E·06 

.OOE+OO 
2.15E·17 
1o65E-22 
1o53E-19 
3o76E-17 
2.70E-17 
1.25E-16 
4.26E·11 
1o75E-28 
6 0 01 E-14 
4.80E-14 
7057E-08 
1. q:;c · 2) 
1.5')~-03 
2 0 7:...- 1 J 
4o77i:.-G8 
1. E0:-02 
5o43E-11 
3onE-08 
1 0 OO:.E- 05 
6. C~':- 15 

2.42E-08 
5.21E-08 
9.28E-03 
5.97E-01 
3.78E-09 
1.33E·01 
4.41E·13 
5.36E-07 
1o57E-02 
9 o 75 E- 11 

•:;.,~!i: -~-fl•-:l~! ~=r·i~ !.:-::---.~~ ''~ !,~' . .' 1r 1', 3.n.--: ~~~:_·L·~ ,_.'i" ~-,---: :)':' tr-? 

j.-Oh"l:t~= ·1.46CE-03LI .. J, burnu;>=-1.)40~;_::.,:-..• : .. ~;d, ftu;-,:..:. S'.2~:..:+ ;·:1/;,1:1 ..... *2-::,_:c 

p3233 
pa23-'tm 
p;;{'34 
v.z3s 

u230 
u231 
u23 2 
u233 

r,·....J::-l id,-· c ::-.r""'i.-:.t-l"'i''~r.:i 1 ,;;·,·., g~- .·:tern~; 
L ·, •, i :; = , i " ; l ,_~ r '· " · : ' ,. . , ,, , , , , , , l / 

Ctl~rge *~~**~* d ***xx** d ******* d *x*~w** d *~x~x** d 
1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43E-06 1.43 -06 
1o81E-11 1.81E-11 1o81E-11 1o81E-11 lo81E-11 1.81 -11 
E.08E-12 8.08E-12 8o08E-12 8o03E-12 800~E-12 800~ -12 

oOOE+OO oGOE+OO OOGE+OO oOOE+OO oGG~+OG 000 +00 
1o03E-32 Ho36E-21 8o57E-21 lo77E-21 8097E-21 8oY7 -21 
7o70E-32 7o90E-17 Ho09E-17 8o29E-17 Bo43E-17 8048 -17 
1o69E-06 10 77E-06 lo82E-06 1o86E-06 1o90E-06 1o90 -06 
2o80E-01 Zo87E-01 2.94E-01 .3.01E-01 3o08E-01 3o08 -01 

( 
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u234 
- u235 

u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 

· np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu24) 
pu246 
am239 
am240 
arii241 
am242m 
am242 
am243 
am244m 
am244 
am245 
am2Z.6 
cm241 
cm242 
cm243 
cm244 

9.86E+OO 
6.80E+02 
1.84E+02 
1.94E-12 
3.63E+04 
1.12E-22 
9.36E-37 

.OOE+OO 
7.40E-13 
7.41E-28 
1.49E-06 
4 .14E+01 
6.21E-14 
7.97E-14 
7.99E-39 
5.94E-39. 

.OOE+OO 
2.38E-10 
3. 75E -19 
8.12E-03 
2.65E+01 
4.76E·01 
6.30E-05 
1.85[-05 
1.43E-29 
4.66t-26 

. (Jl;~ +(;(, 

2.03E·34 
9.27E-32 
2.01E-03 
3.36E-07 
4.33E-12 
9.11C·C2 

.C:-IE+(,Q 
2.50<:-31 
4.63E-40 

.OOE+OO 
1.67E-29 
1.02E-09 
4.35E-14 
3.60E-12 

9.88E+OO 
6.79E+02 
1.84E+02 
1.17E-06 
3.63E+04 
1.12E-07 
1.16E-36 

.OOE+OO 
3.12E-12 
7.41E-13 
1.53E-06 
4.13E+01 
5.46E-07 
1.62E-05 
9.89E-39 
1.19E-15 

.OOE+OO 
4.05E-10 
l.15E-13 
8.26E-03 
2.70E+01 
4.91E-01 
7.23E-05 
1.91'E-G5 
1.~1f-1C. 
5.77£:-26 
.:.)SE-3? 

. u:•:_ +O:J 
2. ·>C:-19 
9.';7E-17 
z.o::~-03 
3.50E-07 
2.L3E-11 

. l;cJE+OO 
2.?G::-16 
1. 70E-37 

.OOE+OO 
6.06E-22 
5.72E-09 
4.74E-14 
4.24E-12 

9.90E+OO 
6.78E+02 
1.84E+02 
1.18E-06 
3.63E+04 
1.12E-07 
1.42E.-36 

.OOE+OO 
3.12E-12 
7.41E-13 
1.57E-06 
4.13E+01 
5.46E-07 
1.62E-05 
1.22E-38 
1.19E-15 

.OOE+OO 
4.05E-10 
1.16E-13 
8.26E-03 
2.74E+01 
S.OSE-01 
7.45E-05 
2.10E-05 
1.60E-14 
7.0YE-26 
1.05E-36 

.OOE+OO 
2.16E-19 
9.88E-17 
2.14E-03 
3.62E-07 
2.92E-11 
1.06£:-07 

.00£:+00 
2.92E-16 
2.09E-37 

.OOE+OO 
6.25E-22 
5.90E-09 
4.89E-14 
4.59E712 

9.92E+OO 
6.77E+02 
1.84E+02 
1.18E-06 
3.63E+04 
1.12E·07 
1. 74E·36 

.OOE+OO 
3.12E-12 
7.41E-13 
1.61E-06 
4.13E+01 
5.46E-07 
1.62E-05 
1.49E-38 
1.19E-15 

.OOE+OO 
4.05E-10 
1:18E-13 
8.26E-03 
2.79E+01 
5 .19E-01 
7.66E-05 
2.23E-05 
1.71E·14 
8.67!'-26 
1 . ?9t~-::: ·) 

. GE+O! 
2.23E-19 
1.02E-16 
2.21E-03 
3.73E-07 
3. 01 E -11 
1. 15:: · G 7 

.OOE+OO 
3.15E-16 
2.56E-37 

.OOE+OO 
6.45E-22 
6.08E-09 
5.04E-14 
4.94E-12 

9.94E+OO 
6.76E+02 
1.85E+02 
1.18E·06 
3.63E+04 
1.12E-07 
2.12E-36 

.OOE+OO 
3.12E-12 
7.41E-13 
1.64E-06 
4.13E+01 
5.46E-07 
1.62E-05 
1.81E-38 
1.19E-15 

.OOE+OO 
4.05E-10 
1.19E-13 
8.26E-03 
2.83E+01 
5.33E-01 
7.87E-05 
2.37E-05 
LciE-14 
1. O'it- 25 
1. ~ c.i:- 36 

. OOt:+OO 
2.2Y~-19 
l.OSE-16 
2.27E-03 
3.84E-07 
3. 18E -11 
1.23E-07 

. C<n:+OO 
3.30E-16 
3.11E-37 

.OOE+OO 
6.64E-22 
6.26E-09 
5.19E-14 
5.31E-12 

9.94E+OO 
6. 76E+02 
1.85E+02 
1.18E-06 
3.63E+04 
1.12E-07 
2.12E-36 

.OOE+OO 
3.12E-12 
7.41E-13 
1.64E-06 
4.13E+01 
5.46E-07 
1.62E-05 
1.81E-38 
1.19E-15 

.OOE+OO 
4.05E-10 
1.19E-13 
8.26E-03 
2.83E+01 
5.33E-01 
7.87E-05 
2.37E-05 
1.81E-14 
1.05c-25 
1.56[-36 
.OJ~+OO 

2.29E-19 
1. OSE-16 
2.27E-03 
3.84E-07 
3. 1 OE- 11 
1.23[-07 

• or·lr: +OO 
3. 33C:-16 
3.11E-37 

.OOE+OO 
6.64E-22 
6.26E-09 
5.19E-14 
5.31E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 1.468E-03mw, burnup=1.3405E+04mwd, flux= 9.22E+07n/cm**2-sec 

0 nuclide concentrations, gram atoms 
b~sis = single re~ctor asse1I1bly 

(" 1: .... ~" ,_. r ")i. • ; • • ;. * (; i .,. ~ * :.l * * (.f .,. 7 . ..,; .,.. T :to "f.: ( l ~- ~·: .. ~- :-<" j: ~ (~ -..· .,.. * * -J-- "!-· + d 

c IH2 '* ) 5 . ~: l ~~ - 1 ~- { . i~ ~ ·- 'j ~' 7 . 1 5 i: - 'i ) I . G 7 f - i ~~ (: . b? :~ - 1 ~ 8 • 6 2 - 1 5 
c rn2 4 6 '; . r 0 L · F ... l 1. - l"i" 4 . 5 C:, E - 1 T S . 11 f - 1 <' ': . ;· ~~ <' - '1 7 5 . 7L• - 1T 
cm247 ':l.66l-21 c.~\i -21 7.64E-21 c.e2~-21 1.01E-20 1.01 -2G 
cm248 H.62E-24 1.03 -23 1.24E-23 1.47E-23 1.74E-23 1.74 -23 
cm249 .OOE+OO 1.18 -34 1.41E-34 1.67E-34 1.9BE-34 1.98 -34 
cm250 3.b5E-39 4.76 -39 5.84E-39 7.12E-39 8.64E-39 8.64 -39 
cm251 .OOE+OO on +00 .OOE+OO .OOE+OO .OOE+OD .OG +00 

totals 3.73L+04 3.73 +C4 3.73E+04 3.73E+04 3.7SE+G4 3."13 +04 
C flux S.22 +07 9.22E+07 9.22E+C7 9.23CT07 9.23 -03 
0 1q array hGs 2 entries. 
0 3q array has entries. 
0 3q array has entries. 

actinides 

( 
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0 3q array has 
0 4q array has 

1 entries. 
1 entries. 

12·entries. 0 54q array has 
1library information ••• 

0 
0 
0 
0 
0 

c 
0 
1 

cross-section data taken from position number 11 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n.applies mid time densities of nth library interval 

first library updated was ... 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
******************************************************************************** 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
maJC> from n:8Jificd c.:rd-im:Jg2 origcro-:.; libi-ui·lc:~ of ~;c.:.le 4.2 

d::.;t;J from the tight clu:~c.nt, actinide, c.nd fl:_~sic.<; ~;r~;j,;ct librar-ies 
decay d,'jta, inctuJins ~:::.::n::.'=l .und tot.:d t:ners'/, c:.r·c frn:·.1 £n::lf/b-vi 

t1<2utron flux spt.~ctrum f<:~ctors ar.d eros~ sections \.Jere pr·uduced from 
the "presas2" case updating all nuclide,; on the scale "llurnup" libr·ar·y 

fission product yields are from endf/b·v 

photon lfbr~rics use an 18-energy-grc·up structur·e 
t h c ph o t c n d .J t ;:1 ;-1 r· e f r o :~1 t h c ~ .-1 • ~ t P r· p ~~ :_: t c n d d t ;:: b ; s e , 
produced to include brcrn:;strahlung from uo2 r.,~.trix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

******************************************************************************** 
* * 
******************************************************************************** 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-rlement nuclides 
1 ~- r; r·.: . ... .,; - - ~-. , .. I_ ~ ....: 

i /) r,._j- ;JI:! Ll 1 ,:__,_~·....: .• j.r·(.. ... ~~J. ;o._~'--l1 ... : -~, 

l'ir-J:.. nu.;.~)C'f' ct n.~r.:-'.•::i't..l t..~::f-c~~ •. r:.;:··z-ll r;i:tr·iy e:l~-~d~nt:--. 
~*****x****x*j~***~*****~~****~*******~~~**~**;~*~~**•**•~***~**~~************** 

sns2h: tz,r-fi,,ld crit l.13scd on l:JS>J 1Sx15, 3.001H>:, 20g11d/1ntu i,G/. h2o/ 8:·: uu2 
po1;cr·= .OOrm;, burnup= 1.',299.r.H;d, flu;,= 5.99c+U?n/cmx*2-scc 

bz-1s i .s = 0 
(1 (:.,.:~c, ~--ir~flnitl·2·~, cliid and rn.:.-3(·r·. t:_·r· r,; ~!·;+ir~·~ rrc cct·rc~t, cnty, if correctly wei~ht0~ rro~s ~ccticns 
u 

0 

product l <_;il::. 

absorptions 
k infinity 

i r. i t i <. l r ::<.,. ·.·: .._ . .,. ' ... J 

1.zc.;:lh+G6 
1.026:SS7E+06 
1.236506E+OO 

initial 

1.263)72~+06 
1 • 0 2 6 21 4 f: + () 6 
1.236167E•OJ 
******* d 

:.. :·: x' "· • .,: {~ " .,.,. ~ ~ .,._. "~- .,. c1 
1. 26Bt)..:,.~t:+06 1 ~?:i~t+IJ6 
1 _ 02 t~C;f_,C;~:+OS 1 ·;c,919t:+06 
1.235827E+OO 1 55490E+OO 
******* d ** **** d 

"7C'7<:'il.'ll-*.,.:* d ...- .... ~ ... ~ ..... ci 

1. 2(,697lE+IJ6 1. 2t' (f i --~ ;: 1" !( 

1. 0~5 763E+IJ6 1 . c :: ~ 
,' ~ .,_· ;: 

1.2.35155E+OO 1. 23 i55E+GLI 
******* d **** ** d 

( 
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1 
0 

0 

1 
0 

actinide 
absorptions 1.011393E+06 
non-actinide 

1.011139E+06 1.010885E+06 1.010629E+06 

abs. fracs. 1.457953E-D2 1.469040E-02 1.479900E-02 1.490355E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
14299.mwd flux= 5.99E+07n/cm**2-sec 

******* d ~****** d ******* d ******* d 

sas2h: far-field crit based 

power= .OOmw, burnup= 
initial ******* d 

sm149 
·eu151 
nd143 
rh103 
xe131 
cs133 
sm147 
tc 99 
gd155. 
nd145 
sm152 
mo 95 
cd113 
sm150 
kr 83 
cs135 
ru101 
eu153 
gd15 7 
pr141 
la139 
pd105 
ba137 
ag109 
zr· 93 

i 129 
nd144 
sm151 
mo 97 
gd152 
pd108 
zr 91 

y 89 
ru102 
ce142 
nd148 
nd146 
i n115 
~' -: ~ 3 .'3 
r.:·, ·'' 
c-_ 1.-.o 
>.: 132 
ru 99 
mo 98 
mo100 
>.c:134 
z r· 92 

5.31E-03 
1.40E·03 
1.30E-03 
6.26E-04 
4.22E-04 
3.27E-04 
2.41E-04 
2.31E-04 
2.20E-04 
1.85E-04 
1.33E-04 
1.28E-04 
l.OOE-04 
9.36E-05 
7.93E-05 
7.41E-OS 
5.76E-05 
5.62E-C•'.> 
5.86E-05 
5.50E·G~; 
4.50E-05 
2.22E-05 
2.17E-0) 
1.95E-05 
1. 791:-0:0 
1.46E-05 
1.36<:-05 
1.8'iE-05 
1.02E-05 
8.22E-06 
4.85E-06 
4.72E-06 
4.52E-06 
4.25E-06 
3.75E-06 
3.61E-06 
3.03E-06 
2.65E-06 

~. L :,,_- ,_.,. 

2. ;• 1 L- (·r 
1. ~ 1 E- Or..; 
1 . 5 OE- fl"> 
1.4f>E-l<· 
1.43::-C··. 
1.1.E-C 
1. 05[- 0 
9.66[-0 

5.33E-03 
1.42E-03 
1.32E-03 
6.37E-04 
4.29E·04 
3.33E-04 
2.45E-04 
2.35E-04 
2.20E-04 
1.88E-04 
1.35E-04 
1.30E-04 
1.01E-04 
9.52E-05 
8.06E-05 
7.53E-05 
S.tSE-05 
5.7t't-C·5 
S.C:?E-05 
5. t:Oi:- (}5 
4 .. 5LE-05 
2.~6E-05 
2.21E-05 
2.00E-05 
1. e::c- os 
1.4C:E-05 
1.4UE-05 
1.27E-05 
1.04E-05 
8.46E-06 
4.96E-06 
4.80E-06 
4.59E·06 
4.32E-06 
3.81E-06 
3.67E-06 
3.09E-06 
2.70E-06 

- r ;, 

5.35E-03 
1.44E-03 
1.34E-03 
6.48E·04 
4.36E-04 
3.38E-04 
2.49E-04 
2.38E-04 
2.21E·04 
1.91E-04 
1.38E-04 
1.32E-04 
1.01E-04 
9.69E-05 
8.19E-05 
7.66E-05 
5.95E-05 
5.82E-05 
5.88E-05 
5.69E-05 
4.65E-05 
2.30E-05 
2.24E-05 
2.05E-05 
1.85E-05 
1.51E-05 
1.42[-05 
1.27E-05 
1.06E-05 
8.71E-06 
5.07E-06 
4.88E-06 
4.67E·06 
4.39E-06 
3.87E-06 
3.73E-06 
3.14E-06 
2. 74E-06 
., • 1-, -;:-- 0--1 

5.37E-03 
1.45E-03 
1.37E-03 
6.59E-04 
4.43E·04 
3.44E-04 
2.53E-04 
2.42E-04 
2.21E-04 
1. 94E -04 
1.40E-04 
1.35E-04 
1.01E-04 
9.86E-05 
8.32E-05 
7.78E-05 
6.05E-05 
5.93E-05 
5.89E-05 
5.78E-05 
4.73[-05 
2.34E-05 
2.28E-05 
2.09E-05 
1.88E-05 
1.53E-05 
1.45E-05 
1.27E-05 
1.07E-05 
8.96E-06 
5.18E-06 
4.96E-06 
4.74E-06 
4.47E-06 
3.93E-06 
3.79E-06 
3.19E-06 
2.79E-06 
:0.7"['-f'/. 

' • <.__·1 •• ';- L- \...,' • ~-- • .:__ ·• L- [ :~· 

5.38E-03 
1. 4 7E- 03 
1.39E-03 
6.69E-04 
4.50E-04 
3.49E-04 
2.57E-04 
2.45E-04 
2.21E-04 
1. 97E- 04 
1.43E-04 
1. 37E-04 
1.01E•04 
1.00E-04 
8.44E-05 
7.91E-05 
6.1~E-05 
6.03E-05 
5.90E-05 
5.87f-05 
4.8GE-G5 
2.38E-05 
2.32E-05 
2.14E-05 
1.91E-05 
1.st"r:-os 
1.47E-05 
1.27E-05 
1.09E-05 
9.21E·06 
5.29E-06 
5.04E-06 
4.82E-06 
4.54E·06 
4.00E-06 
3.85E-06 
3.24E-06 
2.83E-06 
:. -: .' c- ;.,, 

5.39E-03 
1.47E-03 
1.39E-03 
6.69E-04 
4.50E-04 
3.49E-04 
2.57E-04 
2.45E-04 
2.21E-04 
1.97E-04 
1.43E-04 
1.37E-04 
1.01 E-04 
1.00E-04 
8.44E-05 
7.91E-05 
6.15F-05 
6.03E-05 
5.90E-OS 
5.87E-05 
4.80E-05 
2.38E-05 
2.32E·05 
2.14E-05 
1.91E-05 
1.56E-05 
1.47E-05 
1.24E-05 
1.09E-05 
9.21E-06 
5.29E-06 
5.04E-06 
4.82E-06 
4.54E-06 
4.00E-06 
3.85E-06 
3.24E-06 
2.83E-06 

:.-. .:.. -C~J ~~-L·C~l-06 2.5·4[-06 {.~~t::.:.-Cr-' 2.S9 -(:t: 

~-?~ -0~ 2.29C-06 2.3SL-C6 Z.~7E-0c 2.37 -Gf 
1.5': -06 1.6/E-Oo LT.'.E-06 1.c~;c.-O:i 1.U -Gt.J 
1.5? -06 1.55E~06 1.57E-06 1.60E-06 1.60 -06 
1.4:' -06 1.50~·06 1.53E-06 1.55E-06 1.55 -06 
1 . ,; - [ S 1. I, 8 E - 011 1 . 50 E - 0 6 1. 5 V: - C' 6 1 . 5 .) - 0 6 
1.~~ -~6 1.1~~-06 1.20E-Gt 1.2~E-L6 1.?2 -06 
1.~7 -Gb 1.G9E-06 1.11E-06 1.1~E-06 1.1~ -06 
9.!\:) -07 1.00E-06 1.02E-06 1.03E-06 1.03 -06 

1. 01 0372E+06 

1.500481E-02 
uo2 

i 127 
ru104 
sas2h: far- f i cld r·it b:, ed on b&w 15x15, 3.001<t%, 2Gg,;d/rntu 1.0/o h2o/ 8.<: uo2 

fraction of total absorpt1on rate 

1.010369E+06 

1.500428E-02 
fission products 

fission products 

( 
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0 

1 
0 

0 

power= · .OOmw burnup= 14299.mwd, flux= 5.99E+07n/cm**2-sec 
initial '****** d ******* d ••••••• d ******* d ******* d 

zr 96 
nd150 
xe136 
cci111 
br 81 
rb 85 
zr 94 
·zr 90 
sm154 
te130 
gd154 
rb 87 
se 77 
pd106 
gd156 
ba135 
kr 84 
dy161 
sb121 
se 79 
ru100 
>:b123 
kr- E6 
te1.23 
eu15 2 
nd142 
b;:;134 
sm148 
se 80 
tb159 
te125 
pd104 
gd158 
cd112 
pm14 7 
I i 6 
sn117 
eu155 
dy164 
nb 93 
dy162 
cd114 
sn119 
sn115 
r··j; 10 

9.02E-07 
8.14E-07 
7.76E-07 
5.69E-07 
5.77E-07 
5.55E-07 
4.85E--07 
4.45E-07 
3.75E-07 
3.57E-07 
3.32E-07 
3.20.E·07 
2.32E·07 
2.20E-07 
2.04E-07 
1.49E-07 
1. 52E-07 
1.19E-07 
1.21E-07 
1.17E-07 
9.56E-08 
9.81[-03 
C.L~t-01: 

10.'~-~E-08 

i. 3:-:L- 0/ 
t- _c.'.- r~- tJi) 
r_,. s·t;r..:- oa 
6.02E-03 
5.56E·08 
5.3)[·03 
5.3Gt:-08 
I,. '-•2[- 08 
4.27E-08 
4.00E-08 
9.79E-08 
2.98E-08 
2.89E-08 
6.70E-08 
2.64E-08 
2.39E-08 
2.51E-08 
2.40E-08 
2.23E-08 
2.04E-0<5 
~j • ;: • [ - r.· 

9.17E-07 9.32E-07 9.47E·07 9.62E-07 
8.28E-07 8.42E·07 8.56E-07 8.70E-07 
7.89E-07 8.02E-07 8.15E-07 8.28E-07 
5.81E-07 5.93E-07 6.05E-07 6.17E-07 
5.87E-07 5.97E-07 6.06E-07 6.16E·07 
5.64E-07 5.74E-07 5.83E-07 5.92E-07 
4.93E-07 5.01E-07 5.09E-07 5.17E-07 
4.53E-07 4.60E-~7 4.67E-07 4.7SE-07 
3.82E-07 3.88E-07 3.95E-07 4.02E·07 
3.63E-07 3.69E-07 3.75E-07 3.81E-07 
3.44E-07 3.55E-07 3.67E-07 3.80E-07 
3.25E-07 3.30E-07 3.36E-07 3.41E-07 
2.36E-07 2.40E-07 2.44E-07 2.48E-07 
2.24E-07 2.29E-07 2.33E-07 2.37E-07 
2.08E-07 2.12E-07 2.17E-07 2.21E-07 
1.57E-07 1.64E-07 1.72E-07 1.80E-07 
1.55E-07 1.57E-07 1.60E-07 1.62E-07 
1.22E-07 1.24E·07 1.27E-07 1.30E-07 
1.23E-07 1.26E-07 1.28E-07 1.30E-07 
1.19E-07 1.21E·07 1.23E-07 1.24E-07 
9.88E-08 1.02E-07 1.05E-07 1.09E-07 
9.93E-08 1.02E-07 1.03E-07 1.05E·07 
f.~RE-08 8.72E-03 B.f6E-OB 9.00E·OB 
8.17E-08 8.31E-02 8.45E-08 8.59E-08 
9.00E-OH 9.10~·03 9.20E-OB 9.30E-OR 
7.09E·0~) 7.33E·(•13 7.:?L-Gi' 7.L1E-C:3 
6.81E-03 ?.O~E-03 7.27E-05 7.50E-03 
6.22E-08 6.43E-08 6.63E-08 6.85E-08 
5.65E-08 5.74E-08 5.83E-08 5.93E-08 
5.46E-08 5.58E-08 5.69E-08 5.81E-08 
5.47E-08 5.57E-08 5.67[·08 5.76E-08 
4.67E-08 4.82E-08 4.93[·08 5.14E-08 
4.36E-08 4.45E-08 4.54E-08 4.63E·08 
4.08E-08 4.16E-08 4.23E-08 4.31E-08 
6.53E-08 6.54E-08 6.54E-08 6.54E-08 
3.03E-08 3.b8E-08 3.12E-08 3.17E-08 
2.94E-08 2.99E-08 3.05E-08 3.10E-08 
4.45E-08 4.46E-08 4.46E-08 4.47E·08 
2.71E·08 2.77E-08 2.84E-08 2.90E-08 
2.51E·08 2.63E-08 2.75E-08 2.88E-08 
2.57E-08 2.64E-08 2.71E·08 2.77E-08 
2.45E-08 2.50E-08 2.55E-08 2.59E-08 
2.27E-08 2.31E-08 2.35E-08 2.39E-08 
2.08E-Oo 2.12E-O:\ ?.15E-C£~ 2.19E-O~l 
1 . ~·.., ~~ - C<~ = . r ~- - r . 

9.62E-07 
8.70E-07 
8.28E-07 
6.17E-07 
6.16E-07 
5.92E-07 
5.17E-07 
4.75E-07 
4.02E-07 
3.81E-07 
3.80E·07 
3.41E-07 
2.48E-07 
2.37E-07 
2.21E-07 
1.80E-07 
1.62E-07 
1.30E·07 
1 .30E-07 
1.24E-07 
1.09E-07 
1.05E-C•7 
9. 0 0 ~- G'! 
8.59E-Occ 
8.Q{;E·C•1! 
7.P.1C·C~ 
7.so::-Gs 
6.85E-08 
5.93E-08 
S.BlE-08 
5.76E-08 
5.14E-08 
4.63E-08 
4.31E·08 
3.20E-08 
3.17E-08 
3.10E-08 
2.97E-08 
2.90E·08 
2.88E-08 
2.77E-08 
2.59E-08 
2.39E-08 
2. 191:- Oil 

(.' - ~ ,j ~ : •· L - l.'· ·. 1 • £. ·- ! _ - C ' -.. ! . -, : - l :: l • -~~ .. : 
>• .:.:.. ~-~-~~-l· l.)~~L-L;: l.t~:l:-(• 1: r -, ·t.t.:..:.·(o! I.e~~_-:_·. 

vc~110 1.~-- r-L• 1.3:~E-lL: 1.!.~.c-C;; ~-~~·l·f-::· -~-~~:E-CE 1.~:5:::-~.·'. 
t_, r 7 9 1 . c ,j i: - G '.: 1 . 2 6 E - G _; 1 . 3 2 [ · C: J '• ":. .. - ( :~ ·, . . ': f: - k: 1. ~ ' > f 
S3s2h: f;c,r- field Cl'i t based on bi,w 15;:15, 3. 001,;:/:, 2C'G"d/mtu .:.u?; h2u/ b uo2 

f r act i on of tot a l E,' ··;or p t i on r .~ t e 
pow2r= .Oom~-J, burnup= 14299.no;·':1, ftl::-:-:-- 5.9'/L:+O?n/cn;,..*?-scc 

initial ***x*** d **~•~~~ ~ ~~~~~~• ~· ,~~•*~~ d *~kA~~* d 

ag107 
sc E2 
sn126 

9. 77E-09 1.03E-08 
1.06E-G8 l.OBE-08 
9.50E-09 9.65E-09 

1.09E-08 
1.10E-08 
9.80E-09 

1.i5E,Q3 
1.12E-08 
9.95E-09 

l.ZiE·OIJ 
1.13E-GE 
1.01E-08 

l.?lE-08 
1.13E-08 
1 .01 E-08 

f 1::.:-. ion pr-:..:Jucts 

( 
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se 78 8.28E·09 8.42E·09 8.56E-09 8.70E-09 8.84E-09 8.84E-09 
xe130 7.80E-09 8.04E-09 8.29E-09 8.55E-09 8.80E-09 8.80E-09 
xe129 7 .07E·09 7.43E-09 7.80E-09 8.18E-09 8.55E-09 8.56E-09 
ba136 7.68E-09 7.89E-09 8.10E-09 8.31E-09 8.53E-09 8.53E-09 
sn124 7.13E-09 7.26E-09 7.39E·09 7.52E-09 7.64E-09 7.64E-09 
dy163 6.30E-09 6.46E-09 6.63E-09 6.80E-09 6.96E-09 6.96E-09 
kr 82 5.90E-09 6.06E-09 6.22E-09 6.38E-09 6.54E-09 6.54E-09 
as 75 4.88E-09 4.96E-09 S.OSE-09 5.13E-09 5.21E-09 5.21E-09 
eu154 8.76E-09 5.96E-09 6.07E-09 6.18E-09 6.29E-09 5.04E-09 
te126 4.16E-09 4.36E-09 4.57E-09 4.78E-09 4.99E-09 4.99E-09 

· in113 4.05E·09 4.12E·09 4.20E-09 4.27E·09 4.34E-09 4.34E·09 
sr 90 5.92E·09 3.95E-09 3.95E·09 3.95E-09 3.95E-09 3.69E·09 
sn118 2.89E·09 2.94E·09 2.99E-09 3.04E-09 3.09E·09 3.09E·09 
sn122 2.46E-09 2.50E-09 2.55E-09 2.59E-09 2.64E-09 2.64E-09 
cd116 2.43E-09 2.47E-09 2.51E·09 2.56E-09 2.60E-09 2.60E·09 
sn120 1.82E-09 1.85E-09 1.88E-09 1.92E·09 1.95E·09 1.95E-09 
ge 73 1.38E-09 1.41E·09 1.43E·09 1.45E·09 1.48E-09 1.48E·09 
cs137 1.36E·09 9.10E·10 9.10E-10 9.11E-10 9.11E·10 8.55E·10 
gd160 5.82E·10 5.95E·10 6.08E·10 6.21E-10 6.34E·10 6.34E·10 
ho165 5.43E-10 5.59E·10 5.75E-10 5.91E-10 6.08E-10 6.08E-10 
ge 76 4. 77E·10 4.85E·10 4.93E-10 5.01E-10 5.09E-10 5.09E-10 
dy1q0 4.08E-10 4.24E-10 4.39E·10 4.55E-10 4.71E-10 4.71E-10 
xe128 2. 5 7E · 10 2.66E-10 2.75E-10 2.84E-10 2.93E-10 2.93E-10 
cs134 8.83E-10 5.9:>E-10 6. 08E-10 6.18E-10 6.2SE-10 2.49E-10 
sr 86 1. 32E- 10 1 a 3tJE -10 1.40!'-10 1.45E-10 1.49E·1D 1.49E-10 
t <>124 1. 1 SE · 10 1. 1 ::E- 10 1.21E·10 1.23F·10 1. ?6r- 1 o 1.?rSF·1J 
,·n116 9. 8:'~. 11 1 . ! ~ i'. 1 ·) 1 ' (·~,::. 1 0 1.G·IF·1G 1. E,[ ·1 ; 1.1c;,. F· 
kr 85 2. (!CJE · 10 1. ~ _:)!_- lll i. 33E · 10 1.33E·10 1.33,:-lU 1. 12E ·1 0 
~r 87 6.4LE-11 { . '· ~- i~ . 11 6.71E·11 6. !liE -11 {·. 97E · i 1 1•. ')/ E ·11 
nb 9·~ 5. Ot.E · 11 ' . 1 ', E · 11 5. ::u. 11 5.40E·11 S. St.[- 11 ~.5-'.l-11 
t e 122 4.13E·11 I; • ;: 7l:. 11 4. 41 E · 11 4.56E 11 4. 71E ·11 t,. 71 E -11 
se 76 3.92E-11 4.U:)E·11 4.15E·11 4.26E-11 4. 38:: · 11 4.38E-11 
cr166 2.81E-11 2. i:'iE ·11 ?.97E·11 3.05E·11 3. 13E · 11 3.13E·11 
ge 74 2. 77E · 11 z. e 1 e -11 2.1l6E-11 2. 91 E ·11 2.96E·11 2.95E·11 
ge 72 2.00E·11 2. Q!.[ ·11 2.07E-11 2. 11 E ·11 2. 14E- 11 2. 14E ·11 
ce144 2.12E-10 1. 42E- 10 1.42E·10 1.42E-10 1.42E·10 1.23E·11 
kr 80 9.33E·12 9.!'2E·12 1.03E·11 1.08E-11 1.13E·11 1.13E·11 

y 90 5.64E-12 3.76E·12 3. 76E·12 3.76E-12 3.76E·12 3.52E-12 
er167 1.95E-12 2.C4E-12 2.13E-12 2.22E-12 2.31E·12 2.31E-12 
sb125 6.39E·12 4.25E·12 4.25E·12 4.26E·12 4.26E-12 2.12E-12 
te123 1. 27E·12 1.33E·12 1.39E-12 1.46E-12 1.52E·12 1.52E·12 
ru106 1. 43E-11 9.45E-12 9. 47E-12 9.49E-12 9.50E-12 1.46E-12 
cd108 5.12E·13 5.41E·13 5.71E·13 6.02E-13 6.35E-13 6.35E-13 
be 9 6.02E-14 6. 12E·14 6.22E·14 6.32E·14 6.42E·14 6.42E·14 
sn114 2.54E·14 2.63E-14 2.72E·14 2.81E·14 2.91E·14 2.91E·14 
l i 7 2.45E·14 2.49E-14 2.53E·14 2.57E·14 2.61E·14 2.61E·14 
s3s2h: fnr·field c r it b:-l:)t:J en b&;; 15x15, 3. 00<Jt%, 20owd/PltU l (l~~ h2o/ 8:< uo2 fi,;sion products rago 10J 

n f r r.~( l . :j :l f to: cd ;, ; .. ·. J ~~ ;·, ~ i ( ;~ r ·: 7 ·~ 
P0'.EJ"= . (• J .. :,.;' L Ui'f';,_i;)...: 1:., .:__ ·~, ... r;:~r.:', f t lL'.-= : . t: _ ;: ~ .. ,',. I;: •. 1·, "'· ~- : 

lJ initial *;. -1:'1'. )'< * * d **"1f*7(** d ***"''"*'"( d ~ • ; ~? ., .... (j 
.,. ,. ... .,._.,.,..,. d 

sb1?6 1.3::E-1~ 1. · '11. 1. 2cE- 14 1.29E·14 1. 31 [_. 14 1. 1 ~ --:!_,. 
te127m 3.23C-P - j: 2. 1 ~F · 12 2.15E·12 2.16E·12 3. ~~; ·15 
nb 9'> 5 .-4~E- 1 i ·11 3. 62t:- 11 3- 62!: -11 3.62<:·11 1. 50 . 15 
zr 95 5. 8~E · 11 3. ·11 3.90~·11 3.90E·11 3.90E·11 7.33 ·16 

y 91 4. 99E · 11 3. . 11 3.33E-11 3.33E·11 3.33E-11 2- 2!~ ·16 
sn123 3.8~E-15 2. . 1 5 2.56[·15 2.5oE-15 2.56E-1~· L 17 ·17 
sr 89 1.06E·11 7. . 12 7.09E-12 7.(!9E·12 7.09E·12 7.35 -1il 
t b1 ().] 4. s2c:- 1.:. ). . 14 3. 3,;E · 14 3 ,I,[;[. i 4 3. •1 7E- l·'r 2.27 ·18 
ru103 1.40i:-1J 'Y. - 11 9.33:::-1_1 9.33E·11 9.34[·11 1. 84 ·18 



( ( 
Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIX- Page 80 

0 

cd109 
- ce141 

pm148m 
sb124 
cd115m 

1.02E-17 
5.74E-10 
1.47E-12 
2.35E-15 
9.89E-14 

7.04E-18 
3.83E-10 
6.98E-13 
1.58E-15 
6.58E-14 

7.32E-18 
3.83E-10 
6.99E-13 
1. 60E-15 
6.59E-14 

7.62E-18 
3.83E-10 
7.00E-13 
1.61E-15 
6.59E-14 

7.94E-18 
3.83E-10 
7.01E-13 
1.63E-15 
6.60E-14 

1. 76E-18 
1.92E-19 
2.75E-20 
1.37E-20 
1.37E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd, flux= 5.99E+07n/cm**2-sec 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
7.95E-04 8.09E-04 8.22E·04 8.35E-04 8.49E·04 8.49E-04 
2.37E-06 2.41E-06 2.45E-06 2.49E-06 2.53E-06 2.53E-06 
1.92E-11 1.28E-11 1.28E-11 1.29E·11 1.30E-11 1.11E-11 
2.82E-35_ 1.25E-35 1.26E-35 1.27E-35 1.27E-35 .OOE+OO 
1.28E-08 1.30E-08 1.31E-08 1.32E-08 1.34E-08 1.34E-08 
1.32E-04 1.34E-04 1.36E-04 1.38E-04 1.41E-04 1.41E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.58E-05 1.61E-05 1.64E·05 1~66E-05 1.69E-05 1.69E-05 
3.99E·09 4.11E-09 4.24E-09 4.38E-09 4.51E-09 4.51E·09 
1.04E-07 1.06E·07 1.08E-07 1.10E-07 1.11E·07 1.11E-07 
2.65E-15 1.76E-15 1.76E-15 1.76E-15 1.76E-15 1.76E-30 
1.57E-11 1.05E-11 1.05E-11 1.05E-11 1.05E-11 5.03E-12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
9.59E-09 6.39E-09 6.40E-09 6.40E-09 6.40E-09 6.40E-24 

n;, ;>4m 1.~ri_-1° 1.05[·15 1.05E-15 1.0)E-15 1.C'iE-15 1.0'5E-30 
na 25 4.34E-24 2.9~E-24 3.07E·24 3.17E·2~ 3.27E-24 3.27E-39 
mg 24 1.05E-C1 1.07E-01 1.09E-01 1.10[-01 1.12E-01 1.12E-01 
mg 25 4.17E-07 4.31E·07 4.44E·07 4.57E-C7 4.71E-07 4.71E·07 
mg 26 2.37E-06 ?.41E-06 2.45E·06 2.49E·O~ 2.53E-06 2.53E-06 
mg 27 7.91E-13 5.2~E-13 5.26E·13 5.26E-13 5.2~E-13 5.26E-28 
mg 28 5.84E·25 2.59~·25 2.59E-25 2.59E-25 2.59E-25 .OOE+OO 
al 27 4.99E+04 4.99E•04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
at 28 7.11E-11 4.74E-11 4.74E·11 4.74E·11 4.75E·11 4.75E-26 
al 29 3.4~E-22 2.39E·22 2.46E·22 2.54E-22 2.62E-22 2.62E-37 
at 30 6.02E-32 4.20E-32 4.40E·32 4.61E·32 4.83E·32 .OOE+OO 
si 28 3.06E·01 3.11E·01 3.16E·01 3.21E-01 3.26E-01 3.26E·01 
si 29 3.73E-06 3.85E·06 3.97E·06 4.10E-06 4.22E·06 4.22E-06 
si 30 4.83E-11 5.07E·11 5.31E-11 5.56E-11 5.82E-11 5.82E·11 
si 31 1.26E-23 8.78E-24 9.21E-24 9.65E-24 1.01E-23 1.01E-38 
si 32 7.80E·30 4.02E-30 3.88E-30 4.04E-30 4.23E-30 4.19E-30 

totals 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
0 flux 5.98E+07 5.99E+07 5.99E+07 5.99E+07 5.99E-08 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd, flux= 5.99E+07n/cm**2-sec 

0 nucli~~ concentrations, gr~m ~toms 
~~: . ! .. ;·,;~~(~!--.,·.·:-,1\' 

c:,:.;' - u ., ?,)'.')'':-....... J ~ -,. 1 "" ., -: 
l 

~ ~ ~ ~ 

l. 
•:- ~· .• 7. - . .,., 

(, 

h~ !. 1.5'h-' 1 . (. ~ -d'l 1.71L•01 1. I ' ': 1. t ~'-+ '! 1 1. 8!;[-+ c 1 ·- ' pb;'06 5.2'if'·(~ 6- 21 ·GZ 6.54E-02 6.1'- :-- (: 2 7- c_;:_t.;- 02 7.22E-G2 
pb207 4.3:)!:-03 4.54 -03 4.75E-03 4.9 E-03 5.1S'E-03 5.1<;·E-G3 
pb208 2.47E-04 2.56 -04 2.64E-04 2.7 E-04 2.81[·04 2.81E-04 
pb209 4.37E-10 4.53 - 10 4.68E-10 4.8 t'-10 4.99E-10 4.99E-10 
p')21 0 1. {,1 £- o:. 1. 65 -04 1.70E-04 1.7 E-04 1.7EE-04 1.no:-o:. 
pb211 3.'29!:·11 3.35 - 11 3.41E·11 3.4 E- 11 3.53E·11 3.54E-11 
pb212 3. 31 [ -11 2.2) ·11 2.29E·11 2.3 f- 1 i 2-3 7 C:- 11 2. 3';E- ·, 1 
pb214 3.69l-10 3. 7C - 1 0 3.88E-10 3.9 E- 10 4. 06t:- 10 4.07E-10 
bi?03 .C'''~>CI _(.(1 'O·'l . o~:·~+OO . 0 :>r .( ~ -'} \1 • C'<i!.=+ C~·J 
bi209 8.04E·03 8.56 -03 9.10E·03 9.6 E-03 1.02E-02 l.OZE-02 

light elements. 

actinides 

( 
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0 

bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
'po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
raZZS 
ra226 
ra228 
ac225 
ac.:.=2T 
ac2~~~5 
th226 
th:::'27 
th228 
th229 
th230 
t!",?31 
tll2)2 
th233 
th234 
pa231 
pa232 

.OOE+OO 
9.92E-08 
1.95E-12 
3.14E-12 
1.02E-10 
2.74E-10 
2.74E-06 

.OOE+OO 
2.15E-17 
1.65E-22 
1.53E-19 
3.76E-17 
2.70E-17 
1.25E·16 
4.26E-11 
1. 75E-28 
6.01E-14 
4.80E-14 
7.57E-08 
1.90E-25 
1.50E-08 
2.73E-10 
4. 77E-08 
1.16E-02 
5.43E-11 
3.23E-Oil 
l.O.f-05 
6.63E-15 
9.26E-2-'t 
2.42E-03 
5.21E-03 
9.28E-03 
5.97E-01 
3.78E-09 
1. 33E- 01 
4.41E-13 
5.36E-07 
1.57E-02 
9.75E-11 

.OOE+OO 
1.02E-07 
1.98E-12 
2.13E-12 
1. 06E -10 
2.81E-10 
2.81E-06 

.OOE+OO 
2. 19E -17 
1.12E-22 
1.59E-19 
3.86E-17 
2. 75E -17 
8.51E-17 
4. 3 7E- 11 
7.90E-29 
6.12E-14 
3.26E-14 
7. 77E- 08 
8.58E-26 
1.53E-08 
1.86E-10 
4.94E-08 
1.19E-02 
5.57E-11 
3.34F-0!l 
1.06~-C<i 

6.8'JC-i5 
4. 19f·- 2:. 
2.47E-03 
3.54E-0'3 
9.61E-C·3 
6. 11 [- 01 
3.4GC-1'? 
1.36E-01 
3.01E-13 
5.36E-07 
1.60E-02 
6.62E-11 

.OOE+OO 
1.04E-07 
2.02E-12 
2 .17E-12 
1.09E-10 
.2.88E-10 
2.88E-06 

.OOE+OO 
2.23E-17 
1.14E-22 
1.64E-19 
3.96E-17 
2.80E-17 
8.66E-17 
4.48E-11 
8.05E-29 
6.24E-14 
3.32E-14 
7.96E-08 
8.74E-26 
1.56E-08 
1.89E-10 
5.11E-08 
1.22E-02 
5.71E-11 
3.4SE-08 
1. Oi'.'> O~i 
6.97E-15 
4.26E-24 
2.51E-08 
3.61E-08 
9.9!,E-03 
6.25E-01 
3.411E-09 
1.4CC-01 
3.09E-13 
5.36E-07 
1.63E-02 
6.75E-11 

.OOE+OO 
1.07E-07 
2.06E-12 
2.21E-12 
1. 13E -10 . 
2.95E-10 
2.95E-06 

.OOE+OO 
2.27E-17 
1.16E-22 
1.70E-19 
4.06E-17 
2.85E-17 
8.82E·17 
4.59E-11 
'8.20E·29 
6.35E-14 
3.38E-14 
8.16E-08 
8.90E·26 
1.58E·08 
1.92E·10 
5.28E·08 
1.25E-02 
5.85E-11 
3.57E-08 
1.10E-05 
7. 14E- 15 
C34E-24 
2.56E-08 
3.67E·03 
1.03E-02 
6.39E-01 
3.49E-09 
1.43E-01 
3.16E·13 
5.36E-07 
1.66E-02 
6.87E·11 

.OOE+OO 
1.09E-07 
2.09E-12 
2.25E-12 
1. 17E -10 
3.02E-10 
3.02E-06 

.OOE+OO 
2.31E-17 
1.18E-22 
1. 75E-19 
4.15E-17 
2.90E-17 
8.98E-17 
4.70E-11 
8.35E-29 
6.46E-14 
3.44E-14 
8.35E-08 
9.07E-26 
1.61E-08 
1.96E-10 
5.45E-08 
1.28E-02 
5.99E-11 
3.68E-08 
1. 12 i'- (J'i 
7. 31 E- 1 ~ 
4.42E-2.t 
2.601:-03 
3.74[-03 
1.06E-02 
6.53E-01 
3.50E·09 
1.46E-01 
3.24E-13 
5.36E-07 
1.69E-02 
6.99E-11 

.OOE+OO 
1. 1 OE- 07 
2. 1 OE -12 
2.23E-12 
1.17E-10 
3.02E-10 
3.00E-06 

.OOE+OO 
2.32E-17 
1.17E-22 
1. 75E -19 
4.15E-17 
2.91E-17 
8.91E-17 
4.70E-11 
3.18E-43 
6.47E-14 
3.42E-14 
8.35E-08 
3.46E-40 
1.61E-08 
1.94E-10 
5.45E-08 
1.28E-02 
5.99E-11 
3.6ilf-OR 
1 • 1? E - D~J 
7. 3 1 ~- 1 'j 
1.69<:·3~5 
2.61E-C3 
3. ?uL-03 
1. G',r:- 02 
6.5)E-01 
2. 7'i'E- 09 
1. 46~- 01 
3.24E-28 
5.36E-07 
1.69E-02 
?.OOE-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd, flux= 5.99E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.43E-06 1.43E-06 1.431:-06 1.42E-06 1.42E-06 1.42E-06 
pa?3~m 1.E1E-11 1.BlE-11 1.81E-11 1.81~·11 1.E1E-11 1.E1E-11 

r. r .. --- 1' ,- r· ··- 1- " ~ .-, · 1 :-' ~, . :: ,_, ·:-- 1 2 f. • r r, ~- 1 :-- :; . C·' :- 1:: 

u 
L; 

" u 
u 
u 
u 
l1 

u 
u 
u 

~) 

'J 
1 
2 
3 
4 
5 
6 

:.l 
9 
0 

• l- . ""! ..._, ~' 

L. ~- 7 - L I 
c . .:.:: -17 
1. 9 -06 
3 . fJ~O - 0 1 
'1 s,, +00 
L.h +02 
1. 8'-, +02 
1 . I.· - f'. [; 
3 . t ::.: + :~, ~, 

1 . 1 ! - 1J 1 
2.12 -36 

. ' , 

... 
~.77 
1.> 

": 1 
- 1 I 

3. 'I~ -01 
'1. y', +(!0 

L.7: tc2 
1. E:1 + C'2 
('. ~ ~: -c ( 
3 . { 3 ~· CJ ~ 
I •. ,.1 

2.55 -::>o 

o L l : ., \~ J 

),<; 

.1.3 
3.£:: 
9.'i 
6.7 
1. f 
7. ~-
3. ( 
~ I 
f ,""1 

3.0 

- ~-- ~i 

- 1 7 
-06 
-01 
~JO 

+G2 
+0? 
- (,l? 
-t Cl !~ 
_ r, •1 

-36 

.I:.'L .,- '....'l' 
• . : 'L- 21 
t. 03[- 17 
1.3!,[-(16 
3. 2YE-G1 
9.97E+OO 
t./-'t[TQ2 
1 .1· ''E + 02 
"? ' -~~ ,.. ...., 

I ,,.t:._·t•~ 

3.63E+O'-

• ~· :_• • ..: ... [_, •_j 
' ... - ---

.... . .~ :-" :: - .~ : 
(,. 1 oE- 17 
1 . .3c·te- 06 
3.3··E-01 
9.9~E+OO 
L .• 74F+O;~ 
1.£5[+02 
'-~'.:c-o~· 
:: .. 6~ l +0:-t 

3.56E-36, 4.15E-36 

6' 1! -32 
1.33 -(;6 
3. 3-, -01 
q. 9:: + O'l 
r~.?~- -1-02 
1.1.~ •C) 
1 • ~ - 1 ~: 
3.~~-:; +O:'t 
7. ·!~ ~ . _, 

4.1) -36 

actinides 
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0 

u241 
np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 

·pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243. 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
dlil243 
arn244m 
om2.:4 
d.Ji245 
am246 
cm241 
cm242 
cm243 
cm244 

.OOE+OO 
3.12E-12 
7.41E-13 
1.64E-06 
4.13E+01 
5.46E-07 
1.62E-05 
1.81E-38 
1. 19E -15 

.OOE+OO 
4.05E-10 
1.19E-13 
8.26E-03 
2.83E+01 
5.33E-01 
7.87E-05 
2.37E-05 
1.81E-14 
1.05E-25 
1.56E-36 

.OOE+OO 
2.29E-19 
1.05E-16 

·z.Z7E-03 
3.84E-07 
3. 1 DE -11 
1.2)[·07 

.OOE+OO 
3. 3i'E · 16 
3.11E-3? 

.OOE+OO 
6.64E-22 
6.26E-09 
5. 19~ -14 
5.31t-12 

.OOE+OO 
2.07E·12 
4.93E·13 
1.67E-06 
4.13E+01 
3.63E-07 
1.07E-05 
2.17E·38 
5.27E·16 

.OOE+OO 
2.71E·10 
7.29E-14 
5.52E·03 
2.84E+01 
5.30E-01 
S.ZOE-05 
2.45E-05 
1.25E·14 
1.27E·25 
1.25E-36 

.OOE+OO 
1.22E-19 
5.59E-17 
1.82E-03 
2.24E-07 
1.67E-11 
1.26E-07 

.00!:+00 
2.31)[·16 
2.4'Jt:-37 

.OJE+OO 
2.37E-22 
3.37E-09 
1.L6C-14 
3.62E-12 

.OOE+OO 
2.08E·12 
4.93E·13 
1.69E·06 
4.12E+01 
3.63E·07 
1.08E·05 
2.58E-38 
5.27E-16 

.OOE+OO 
2.71E·10 
7.31E·14 
S.SOE-03 
2.85E+01 
5.27E-01 
5.17E-05 
2.51E-05 
1.28E-14 
1.51E-25 
1.49E·36 

.OOE+OO 
1.10E-19 
5.04E-17 
1.64E-03 
1.91E-07 
1.49E-11 
1.29E-07 

.OOE+OO 
2.36E-16 
2.96E-37 

.OOE+OO 
2.12E-22 
3.01E-09 
1.66E-14 
3.70E-12 

.OOE+OO 
2.08E-12 
4.93E-13 
1. 71E-06 
4.12E+01 
3.63E·07 
1.08E-05 
3.04E-38 
5.28E-16 

.OOE+OO 
2.71E-10 
7.34E-14 
S.SOE-03 
2.86E+01 
5.24E-01 
5.15E-05 
2.57E-05 
1.31E-14 
1.77E-25 
1.75E-36 

.OOE+OO 
1.06E-19 
4.83E·17 
1.57E-03 
1.80E-07 
1.42E-11 
1. 3ZE- 01 

. OOE+OO 
2.41E-1(, 
3.47E·37 

.OOE+OU 
2.03E-22 
2.87E-09 
1. 5t;'[- 1 ~ 
3. 79E-12 

.OOE+OO 
2.08E-12 
4.93E-13 
1.74E-06 
4.12E+01 
3.63E-07 
1.08E·05 
3.54E·38 
5.28E·16 

.OOE+OO 
2.71E-10 
7.37E-14 
S.SOE-03 
2.87E+01 
5.22E-01 
5.13E-05 
2.63E-05 
1.34E·14 
2.07E·25 
2.05E-36 

.OOE+OO 
1. 04E -19 
4. 74E-17 
1.54E-03 
1. 75E- 07 
1. 39E -11 
1. 35;:- 07 

.OOE+OO 
2.~~y[-16 

4.05E-37 
• O•i::+UO 

1.99E-22 
2.81E-09 
1. 56i..:- 14 
3.87E-12 

.OOE+OO 
3.58E·13 
4.93E-28 
1. 74E-06 
4.12E+01 
3. 19E -14 
1.18E-13 
3.54E-38 
6.16E-39 

.OOE+OO 
1.42E-10 
1.48E-20 
5.38E·03 
2.87E+01 
5.22E-01 
4.49E-05 
2.63E-05 
1.39E-29 
2.07E·25 

.OOE+OO 

.OOE+OO 
1.04E-34 
4.74E-32 
L54E-03 
1. 73E- 07 
2.23!:-12 
1.35~·07 

.DOE+ DO 
2.47t:-31 
t-.27E-40 

.OOE+OO 
1.19E-31 
4.8t.E-10 
1. 1.6E · 14 
3.49E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.4299E+04mwd, flux= 5.99E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 

8.62E·15 8.72E·15 8.82E-15 8.93E-15 9.04E-15 9.04E·15 
5.70E·17 5.92E·17 6.14E-17 6.34E-17 6.54E-17 6.54E-17 
1.01E-20 1.11E·20 1.21E-20 1.31E-20 1.41E-20 1.41E-20 
1.74E-23 1.94E-23 2.15E-23 2.39E-23 2.64E-23 2.64E-23 
1.91lE-34 1.47E-34 1.63E-34 1.81E-34 2.01E-34 .OOE+OO 
B.64E-30 9.29~·39 1.00E-38 1.01lE-31l 1.17E-3S 1.17E-38 

r· , ... - + -: 

. l :. t 'S -~·. I:_;: - :)....., ., • I :: ;:_ ~ i.:·- ::.. "i:, i· . .,.. L' .... _). I.: 
C• i l u.< ~-9;:~+~·7 5.9~i+07 
U 1 'l Dr· f'(; '/ h ·: ~, 
(! ::, q "r r '' y h;, ,, 
0 3q arra; h~s 
0 3q array has 
0 4q arrGy has 
0 5i,q < r·ru•. h.~ 
i l i 0r·c.d·y i tl1 ~.): n •.. 1. i :_;n ••• 

2u L·nt r i e:s. 
1 ecntric,s. 
1 f·nt r i 0::'. 

1 entries. 
1 entries. 

12 ·.ntri<>;. 

actinides 

( 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

pa5s 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was... . 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
"' 
* 
* 
* 
* 
* 
* 

prelim lwr origen·s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2'' case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
pr·oducod to include bremsstrahlung fro<1i uo2 n•;Hrix 

see inforr;,ntion ;,bove this box (if present) for Iuter upd.Jtos 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
******************~****************************w******************************** 

* 
************~*******~**********•~····~······**********************~************* 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total ~umber of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= .OOmw, burnup= · 15192.mwd, flux= 5.99E+07n/cm**2-sec 

t-Jro.::~:.t ~en:~ 
a:..;svrpt 1 r:.:"!··, 

>-infinity 

actinide 
td··:.~~~ r:t i t..,r,..._: 
r-. ..._-, r ·~- :-~ ._:: i r; i :l .. 

1 n·~ t 1 c t 
1. 2cJb~· ~,.,t_·,~· + 06 
1. 02t:·i'l :_·.:--:·06 
1. ;:-~-:: 3s, .::. ; L:O 

in it i u l 

1.0113-0'7E-+OcS 

basis = 

1 _ ~- c~ ?;~s{·.l~·c6 

1.0:-~·':S~•"+H: 
1. ?~tj(·~·.~t:~oo 
-;., T. ,..:, 7< XY * d 

1.01105CC•06 

'-' 
1. Zb 7.112!:+l'6 
1.026386[:+06 
1. ?:·;!. 7 33E+GO 
*"lr**'A"'<.* d 

1. 01 Ol£:9F:+C6 

y ........ .,.,... c! 

1 .. 2(. (·I'()~' E-+ C · 
1.C·~~C:·?1?ET:•: 
1 .. ? :: 'I (_ (i 3 [ -t· L 'j 
*"1<.:....-; .. ~x a 

1.010''27E+t•6 

j., '· ,..,. ... ". (i 

~ . h C. :' 1 c. !:0 ;~ (o 
1. GC {,04cjE + Cl6 
1. 2~1~ D/~t:+OD 
***l'<"l'r"'"'" d 

1.010264E+06 

&bs. fr~cs. 1.~0~~0~~-02 1.50~;0~~-02 1.~195l~E-02 1.52~Yi~E-02 1.5SL122~-G2 
sas2h: fur-field crit bu:oc::l on b&w 15x15, 3.0Q••t:Z, 20g1d/1:1tu 40;: h2o/ !J: uo2 

fr(.~ction of total lib.;8rp~lon r:-:tc 
power= .OOmw, burnup= 15192.rnwd, flux= 5.99E+07n/cn.~*2-st:c 

~~ . _ : I ! .:. - C· :-~ 
1 . ·:-:) .. ,·_,-. :- ~·~ + 1.-. 6 
1 .. -~: "G 0 

1.C102i1f+G6 

LS.:J:._u)<jL-c·~ 

fission products 

( 
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0 

0 

sm149 
eu151 
nd143 
rh103 
xe131 
cs133 
sm147 
tc 99 

. gd155 
nd145 
sm152 
mo 95 
sm150 
cd113 
kr 83 
cs135 
ru101 
eu153 
pr141 
gd157 
la139 
pd105 
ba137 
ag109 
zr 93 

i129 
r.d14 4 
sm151 
fi10 97 
o.Jl52 
pd108 
zr 91 

y 89 
ru102 
ce142 
nd148 
nd146 
in115 
ba138 
pd107 
ce140 
xe132 
ru 99 
mo 98 
mo100 
~-·Fl. 

i1?7 
ru104 
~' ~-. ·; 2 h: 

z j' 6 
,~.d i C· 
XC 1 6 
dl 1 

initial ******* d ******* d ******* d ******* d ******* d 

5.39E-03 
1.47E-03 
1.39E-03 
6.69E-04 
4.50E-04 
3.49E-04 
2. 57E- 04 
2.45E-04 
2.21E-04 
1.97E-04 
1.43E-04 
1.37E-04 
1.00E-04 
1.01E-04 
8.45E·05 
7.90E-05 
6.15E-05 
6.03E-05 
5.87E-05 
5.90E·05 
4.EOE-05 
2.38E-05 
2.32E-05 
2. ll,E- 05 
1.91E-05 
1.56!::-05 
1. L. If- OS 
1. zc;E- os 
1- r_.:;::;- 05 
9.~;:E-06 

5.2'/L-l!S 
5.0-'+E-06 
4.82E-06 
4.54E-06 
4.00E-06 
3.85E-06 
3.24E·06 
2.83E-06 
2.76E-06 
2.70E-06 
2.59E-06 
2.37E-06 
1.82E·06 
1.60E-06 
1.55E-06 
1 . ~ ~:.- .'!(, 

'.( .... 

5.40E-03 
1.48E-03 
1.41E-03 
6.80E-04 
4.57E-04 
3.55E-04 
2.61E-04 
2.49E-04 
2.21E-04 
2.00E-04 
1.46E-04 
1.39E-04 
1.02E-04 
1.01E·04 
8.58E-05 
8.03E-05 
6.24E-05 
6.13E-05 
5.97E-05 
5.91E-05 
4.83E-05 
2.42E-05 
2.35E-05 
2.19E-05 
1.94E-05 
1.51lE-05 
1 . l~ ~·;:-or; 
1.2'.'t -US 
1.1iE-05 
<;_47E-•J6 
S.!.C'E-06 
5.12[·06 
4.89E-06 
4.61E-06 
4.06E-06 
3.92E-06 
3.29E-06 
2.88E-06 
2.81E-06 
2.75E-06 
2.63E-06 
2.40E-06 
1. 90E · 06 
1.62E-06 
1.58E-06 
1 . c, ~- :=- - (, ·'· 

5.41E-03 
1.50E-03 
1.43E-03 
6.90E-04 
4.64E-04 
3.60E-04 
2.65E-04 
2.52E-04 
2.21E-04 
2.03E-04 
1.48E·04 
1.41E-04 
1.04E-04 
1.01E-04 
8.71E-05 
8.15E-05 
6.34E-05 
6.24E-05 
6.06E-05 
5.92E-05 
4.95E-05 
2.46E-05 
2.39E-05 
2.24E-05 
1.97E-05 
1.61E·05 
1.52f·05 
l.Z?F-05 
1.1.5E-05 
9.73E-06 
5.51E-06 
5.19E-06 
4.97E-06 
4.68E-06 
4.12E-06 
3.98E-06 
3.34E·06 
2.93E-06 
2.85E-06 
2.81E-06 
2.67E-06 
2.44E-06 
1.98E-06 
1.65E·06 
1.60E·06 
1 _ ~ ,,,.. - r, 1

1 

I. ·-L~- '- 'J 

5.42E-03 
1.51E-03 
1.45E-03 
7.01E-04 
4.71E-04 
3.66E-04 
2.69E-04 
2.56E-04 
2.21E-04 
2.06E·04 
1. 51 E · 04 
1.43E·04 
1.05E-04 
1.01E-04 
8.83E·05 
8.28E-05 
6.44E-05 
6.34E·05 
6.15E-05 
5.93E·05 
5.03E-05 
2.50E-05 
2.43E-05 
2.t'EE-C!5 
2.00:0-GS 
1.63E·05 
1.~-L::C-0) 

1.?~.E-CJ 
1.1.:0[-0) 
9.9?<:·06 
5.6{~-C}6 
5.2/E-Ob 
S.OC.E-06 
4.76E-06 
4.19E-06 
4.04E-06 
3.39E-06 
2.97E-06 
2.89E-06 
2.86E-06 
2.71E·06 
2.48E·06 
2.06E·06 
1.67E-06 
1.63E-06 
1 _f '"- n,: 

L i ' L - l': i. 1 '· ~ - lc •; 1. 1 6 t. · lir .• 1 . c. -
1.GoE·C·i; 1.0~E-0'1 1.C7E-C•6 1. ',;.· 

f,-~r-f~c·ld rr·it L:.:~~.:d on t:.·:~J 1l))•.15, .P·=~ 

5.42E-03 
1.52E-03 
1.47E-03 
7.12E-04 
4.78E-04 
3.71E-04 
2.73E-04 
2.59E-04 
2.21E-04 
2.09E-04 
1.54E-04 
1.45E-04 
1. 07E- 04 
1.01E·04 
8.96E·05 
8.40E·05 
6.54E·05 
6.44E-05 
6.24E·05 
5.94E·05 
5.11E-05 
2.54E-05 
2.46E-05 
2.33E-05 
2.02E-05 
1.66E-05 
1 . : -': E- (' S 
1. 2::c- GS 
1. hE-05 
l.O~E-05 

"· nE-06 
5.3'.,E-06 
5.12E-06 
4.83E-06 
4.25E-06 
4.10E-06 
3.44E-06 
3.02E-06 
2.94E-06 
2.92E-06 
2.75E-06 
2.52E-06 
2.15E·06 
1. 70E-06 
1.65E·06 
1."""-C·I; 

5.42E-03 
1.52E-03 
1.47E-03 
7 .12E-04 
4.78E-04 
3.71E·04 
2. 73E-04 
'2.59E-04 
2.21E-04 
2.09E·04 
1.54E·04 
1.45E·04 
1.07E-04 
1.01E-04 
8.96E·05 
8.40E·05 
6.54E·05 
6.44E-05 
6.24E·05 
5.94E-05 
5.11E-05 
2.54E-05 
2.46E-05 
? . :~:1F- or; 
2.02E·05 
1 .{,1:-E- 05 
1.5,;E-05 
1.2)<:-05 
1.EE-05 
1.03E·05 
S.?:E-06 
5.3~E-06 
5.12E·06 
4.83E-06 
4.25E-06 
4.10E-06 
3.44E-06 
3.02E·06 
2.94E·06 
2.92E-06 
2.75E-06 
2.52E·06 
2.15E·06 
1.70E·06 
1.65E-06 
1 _r 'r:. n t., 

f:·;lCtiOll Oi 

.C•Or;;'-i, kJrT.uiJ= 15192.nn;d, f 
irliti3l *x***•* d *****•* d *•* 

·- i'f-: i l.n 1 r~d •: 
uy::-- 5 .s·~ .. ·.,.:·,7rltcm**2-sc·c 

. ( 
• I 

. ? 

. 1 

. -,.? 

. . 
·'-'-! 

7 9.9~ 

7 c.'i:.: 
I 3.55 
7 6.41 

1. 'I;_

S. 
E. ,_-
6 . 

d ~~~x~•x d ****~** d 

j_l ") 

\' . (' "1 

~) • t, _. 

1. 
l <;_ 
I 8 . 

6 . 

- ~!6 

-07 
-07 
-0? 

( 
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br 81 6.16E·07 6.26E-07 6.35E-07 6.45E·07 6.55E·07 6.55E·07 
- rb 85 5.92E-07 6.01E·07 6.10E-07 6.20E-07 6.29E-07 6.29E-07 

zr 94 5.17E-07 5.25E·07 5.33E-07 5.41E-07 5.49E-07 5.49E-07 
zr 90 4.75E-07 4.82E-07 4.90E-07 4.97E-07 5.04E-07 5.04E-07 
gd154 3.80E-07 3.92E·07 4.05E-07 4.18E-07 4.31E-07 4.31E-07 
sm154 4.02E-07 4.09E-07 4.15E-07 4.22E-07 4.29E-07 4.29E-07 
te130 3.81E-07 3.87E-07 3.9:3E-07 3.99E-07 4.06E-07 4.06E-07 
rb 87 3.41E-07 3.46E-07 3.52E-07 3.57E-07 3.62E-07 3.62E-07 
se 77 2.48E-07 2.52E-07 2.55E-07 2.59E-07 2.63E-07 2.63E-07 
pd106 2.37E-07 2.42E-07 2.46E-07 2.50E-07 2.55E-07 2.55E-07 

·gd156 2.21E·07 2.25E-07 2.30E-07 2.34E·07 2.38E·07 2.38E-07 
ba135 1.80E-07 1.88E·07 1.96E-07 2.05E·07 2.13E·07 2.13E·07 
kr 84 1. 62E · 07 1.65E·07 1.67E-07 1. 70E·07 1.72E·07 1. 72E·07 
dy161 1.30E-07 1.33E-07 1 .36E-07 1.38E·07 1.41E·07 1.41E-07 
sb1 21 1.30E-07 1 .32E-07 1.34E-07 1.36E·07 1.38E-07 1.38E-07 
se 79 1.25E-07 1.26E-07 1.28E-07 1.30E-07 1.32E-07 1.32E-07 
ru100 1.09E-07 1.12E-07 1.16E-07 1.19E-07 1.23E-07 1.23E-07 
sb123 1. OSE-07 1.07E-07 1.08E·07 1.10E-07 1.12E-07 1.12E-07 
kr 86 9.00E·08 9.14E-08 9.28E-08 ·9.42E·08 9.56E-08 9.56E-08 
te128 8.59E·08 8.73E·08 8.87E-08 9.00E·08 9.14E·08 9.14E-08 
nd142 7.81E·08 8.06E·08 8.31E-08 8.57E-08 8.83E-08 8.83E-08 
ba134 7.50E·08 7.74E-08 7.98E·08 8.22E-08 8.47E-08 8.47E-08 
eu15 2 8.06E-03 9.39E-08 9.49E-08 9.58E-08 9.68E-08 8.22E·08 
sm148 6.85£-08 7.06E-08 7.28E-08 7.51E·08 7.73E-08 7.73E-Otl 
se 80 5.93E-08 6.02E-08 6.11E-08 6.21E-08 6.30£-03 6.30E-03 
tb15Y ':o.SlE-08 5.92[·08 6.04E-08 6.15E·08 6.27E-08 6. 2 ?E- C•i3 
t c125 5.76E·O'l 5.86E-08 S.96E-03 6.05E-08 6.15E-08 6.15E-08 
r.:11o:. : .. 1 1. [ - (1 ~; 5.31E-03 s . t. 7E- c:~ 5.64E-08 5.£:1[-03 5.C1F-Ot 
sd158 i.. t31:- (;t; ~ .. ??f-03 4.81E·l':i 4.(?Jr-oe 4.r;·~L-02 4. ~'{.,. :_- ( .. 
cd112 L.31L~-03 4.39~-os L.I.7E-[J'' .',.~SE-Oci 4.6?[·03 ~ • t.: ~- t- - G ~~ 
r.:J <;3 2. ;~ :.E- C·'l 3.(;][~-03 :-:. 1 L E- J~ 3.2?E-0~) 3.41JE-CJ 3.4~·L-fJ·~ 
l i 6 3.17E-03 3.22[-03 3.27E-03 3.31E-08 3.36E-08 3.3SE·Ccl 
sn117 3. 1 OE- O'l 3.1SE-03 3.21E-03 3.26E-08 3.31E-08 3.31E·O.'J 
d)'164 Z.90E-u3 2.9/t:-08 3.03E-03 3.10t·08 3.16E-03 3.16E-C3 
dy162 2. 77E-03 2.84E-08 2.91E-08 2.93E·08 3.04E-08 3.04E-03 
pm14 7 3.20E-03 6.54E-08 6.5t.E-03 6.54E·08 6.54E-08 2.99E·03 
eu155 2.97E-08 4.47E-08 4.43E-03 4.48E·08 4.49E-08 2.83E-08 
cd114 2.59E-08 2.64E·08 2.69E-08 2.73E-08 2.78E-08 2.7:.\E-08 
sn119 2.39E-08 2.43E·08 2.47E·08 2.51E-08 2.55E-08 2.55E-08 
sn115 2.19E-08 2.23E-08 2.26E·08 2.30E-08 2.34E·08 2.34E-08 
pd110 2.04E-08 2.08E·08 2.12E·08 2.17E·08 2.21E·08 2.21E-08 
mo 96 1.74E·08 1.80E-08 1.85E-08 1.91E·08 1.96E·08 1.96E·08 
cd110 1.55E·08 1.61E-08' 1.67E·08 1.73E·08 1.80E·08 1.80E·08 
sr 88 1.65E·08 1.68E-08 1. 70E-08 1.73E·08 1.76E-08 1.76E·08 
br 79 1.45E·08 1.51E-08 1.57E·08 1.64E-08 1.71E-08 1.71E-08 

1 sas2h: far-field cr it based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 108 
0 fr<Jction of total ·absorption rate 

r.c .:· r ~ ; '"'·' b~ '; 'l! ;:;:: 1 c: 1 ?J- fP,.Jd 
1 

f t •.n; ~ ~·. 99C-4-07n/·.~:J;-.~.;*7- ~:.nr:-.. , 
0 :·,; ·. -, cJ ;-·-·-.:·:-· ·l 

G 
., ____ - •· "., f-

(. 

;;g1D7 I. '; ~- -c ~· 1. -Ul 1. :~[- l•J 1.'- - [1 ~:; 1. 46 -G8 1. I,!_;: . . 
S€ ll <: 1. :· r- \· :. 1. -OE 1. ( L:- I 2 1. ':'; - (1 ~) 1 . ; c - Cl ~~ 1 .. -
:~ f 1 I '~ (; I. 1. - :..· ~~ i. -I 1.·•· -! .. :.) I- u /0 -LJ": 1. 
xe12q b. - L 8. -09 9. -(; 9.? -09 1. 01 -03 1. ·(; 

xe13 0 8. :; 9. -09 9. ·l! 9.6 -09 9.87 -09 9. -G 
ba136 8. -0 8. -09 8. -I) 9.1 -09 9.41 -0? 9. -0 
se 78 ..:_._ C· 2. -09 9. . i~l c;.? -(!9 9. 40 -(19 S:. 
s n i ~~ t.. ~ -. 7. <·9 7. -c 1'.0 · C·9 I). 1 ~ -[if) E:. 
dy163 'J. - I· 7. - r·9 7. - C: 7.11 - ~-Y 7. {:!... - C·'f· 7. -I; 
kr !JZ 0. 6. ·09 G. . u 7.0 - Ot 7. :~ J -01 I. - u 
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1 
0 

0 

0 

te126 4.99E-09 5.21E-09 5.42E·09 5.65E-09 5.87E-09 5.87E-09 
as 75 5.21E-09 5.29E-09 5.38E-09 5.46E-09 5.54E-09 5.54E-09 
eu154 5.04E-09 6.40E-09 6.51E-09 6.63E-09 6.74E-09 5.29E-09 
in113 4.34E-09 4.42E-09 4.49E-09 4.56E-09 4.64E-09 4.64E-09 
sr 90 3.69E-09 3.95E-09 3.95E-09 3.95E-Og 3.95E-09 3.67E-09 
sn118 3.09E·09 3.14E-09· 3.19E-09 3.24E-09 3.30E-09 3.30E-09 
sn122 2.64E-09 2.68E-09 2.72E·09 2.77E·09 2.81E-09 2.81E-09 
cd116 2.60E-09 2.64E-09 2.68E-09 2.73E-09 2.77E-09 2.77E-09 
sn120 1.95E-09 1.98E-09 2.01E-09 2.04E-09 2.08E-09 2.08E-09 
ge 73 1.48E·09 1.50E-09 1.53E-09 1.55E-09 1.57E-09 1.57E-09 
cs137 8.55E-10 9.11E-10 9.11E-10 9.11E-10 9.11E-10 S.SOE-10 
gd160 6.34E-10 6.47E-10 6.60E-10 6.74E-10 6.87E-10 6.87E-10 
ho165 6.08E-10 6.25E-10 6.42E-10 6.59E-10 6.76E-10 6.76E-10 
ge 76 5.09E·10 5.17E-10 5.25E-10 5.33E-10 5.41E-10 5.41E-10 
dy160 4.71E-10 4.87E-10 5.04E-10 5.21E-10 5.38E-10 5.38E-10 
xe128 2.93E-10 3.03E-10 3.13E-10 3.22E-10 3.32E-10 3.32E-10 
cs134 2.49E-10 6.38E-10 6.48E-10 6.59E-10 6.69E-10 2.44E-10 
sr 86 1.49E-10 1.53E-10 1.58E-10 1.62E-10 1.67E-10 1.67E-10 
te124 1.26E-10 1.29E-10 1.32E-10 1.36E-10 1.39E-10 1.39E-10 
sn116 1.13E-10 1.16E-10 1.20E-10 1.24E-10 1.28E-10 1.28E-10 
kr 85 1.12E-10 1.33E-10 1.33E-10 1.33E-10 1.33E-10 1.10E-10 
sr 87 6.97E-11 7.11E-11 7.24E-11 7.37E-11 7.51E-11 7.51E-11 
nb 94 5.53E-11 5.67E-11 5.82E-11 5.97E-11 6.12E-11 6.12E-11 
te122 4.71E-11 4.86E-11 5.01E-11 5.17E-11 5.33E-11 5.33E-11 
se 76 4.38E-11 4.50E·11 4.63E-11 4.75E-11 4.82C-11 4.88E-11 
cr166 3.13E-11 3.?1E-11 3.29E-11 3.3RF-11 3.4ff-11 3.46F-11 
ge 74 2.9bE-11 3.0-,r-11 3.05E-11 3.10E-11 3.1~~-11 3.15E-11 
ac 72 2.14E-11 2.1~E-11 2.22E-11 2.25E-11 2.~9F-11 2.29[-11 
kr 80 1.13c-11 1.11\i'-11 1.23E-11 1.29E-11 1.3'::'-1i 1.35E-11 
C0144 1.23E-11 1.(2[-10 1.42E-10 1.42E-1 1 1.L;[-10 9.BSE-12 

y 90 3.52E-12 3.7cE-12 3.76E-12 3.7b[-i2 3.7c[-12 3.50E-12 
er167 2.31E-12 2.40E-12 2.50E-12 2.59E-12 2.69E-12 2.69E-12 
sb125 2.12E-12 4.20E-12 4.27E-12 4.27E-12 4.27E-12 Z.OOE-12 
te123 1.52E-12 1.SYE-12 1.66E-12 1.73E-12 1.P1E-12 1.81E-12 
ru106 1.46E-12 9.S1E-12 9.53E-12 9.54E-12 9.~(E-12 1.24E-12 
cd108 6.35E-13 6.70E-13 7.07E-13 7.45E-13 7.8c~-13 7.H6E-13 
be 9 6.42E-14 6.52E-14 6.62E-14 6.72E-14 6.8~f-14 6.82E-14 
sn114 2.91E-14 3.00E-14 3.10E-14 3.20E-14 3.30~-14 3.3DE-14 
li 7 2.61E-14 2.65E-14 2.70E-14 2.74E-14 2.73E-14 2.78E-14 
sas2h: far-field crit b~sed on b&w 15x15, 3.00wt%, 20~wd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 15192.mwd, flux= 5.99E+07n/cm**2-sec 

sb126 
te127m 
nb 95 
zr 95 

y 't1 
,·n123 
s r [9 
cu109 
tt;160 
ru1U3 
cc·141 
p;;t148m 

initial ******* d ******* d ******* d ******* d ******* d 

1.16E-14 
3.75E-15 
1. 50E-15 
7.·~,=-1~ 

2. Ll: L~- 1 (~ 
1 . 1 ,--..[~- 1l 
7. 3~[- 1 i 
1.hf-13 
2. ?::~::- 10 
1.a~:> 18 
1.92E-19 
2.74E-20 

1.33E-14 
2.16E-12 
3.62E-11 
., . (:'"- 11 
:._, . _: - ~- - 1 1 
{'. ': toi: -15 
i'. r_,c[- 12 
L. 2 ~, ~- - 1 a 
3. ~ -· [ -1 ~ 
9. ,,, i' -11 
:; . 2:; f.: -10 
?.O~E-13 

1.35E-14 
2.16E-12 
3.62E-11 
:< . <; :; c- 11 
:~. :::: c- 11 
2.~r;[-15 

7.U9E-12 
F.<'ll:-12 
3. t (j[ -14 
•;.~:SE-11 

3.e3E-10 
7.03E-13 

1.36E-14 
2.16E-12 
3.62E-11 
:. 9 "- 11 
_ . _ - I 1 
? _,,-,-- L 
l. L ; ~-- 'l;. 
I' . 'iS t- 1 :; 
3 .::.;T-1-
't.:0:<-11 
3.~]~E-1~1 

?.OC:.E-13 

1.38E-14 
2.16E-12 
3.62E-11 
7 • ,. ~j :·- i 1 

.:.>:-I 1 
._ . _ r - 1 ~ 
~· . l<~ t·- i? 
\·,. ~ ._ ::-10 

". ~-::c.- 11 
3.[,lc10 
7.05E-13 

1.23E-14 
2.11E-15 
5.59E-16 
? . 7~ Cc -16 
I.:,,::- 17 
-/ • 1 ~~ l-. - 1 L 
;c.1H-18 
1 . .- . i r~ - 1 () 
1. ; ,:-1c 
2. ?C L- 19 
:;: . 7-'. E- 20 
1.37E-20 

:--,~s2~i: f::.r·-f1,··LG C'"'it t.~;~:-·rr.: or, hF.w 15x~:~., 3.C ,_, ·:t:~:' ~l. f..-~~~ t-.?c/ G uc2 
f.;O~~~r--= '7./'t;UL·l·.:;·"i., t,urn·.Jp:::i.S'iS,2C+04i.i\·:8, f ~-·.· ~.c'!£_,.(; r;/._,;"'*2-~cc 

11ucli~ ccri:cntrat LI1S, gr~m ntoms 

fission products 

( 
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0 
1 

0 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
a l 2 7 
a l 23 
n t -:;.:; 
a l 3 ·j 
s 1 2 .~~ 
s 1 2 y 
s i 3 0. 
s i 31 
s i 3 2 

totals 
flux 

basis = single reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

8.49E-04 8.62E-04 8.75E-04 8.89E-04 9.02E-04 9.02E-04 
2.53E-06 2.57E-06 2.61E-06 ·2.65E-06 2.69E-06 2.69E-06 
1.11E-11 1.30E-11 1.31E-11 1.31E-11 1.32E-11 1.11E-11 

.OOE+OO 1.28E-35 1.28E-35 1.29E-35 1.30E-35 .OOE+OO 
1.34E-08 1.35E-08 1.37E-08 1.38E-08 -1.39E·08 1.39E-08 
1.41E-04 1.43E-04. 1.45E-04 1.47E-04 1.50E-04 1.50E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.69E-05 1.72E·05 1.74E-05 1.77E-05 1.80E-05 1.80E-05 
4.51E-09 4.65E-09 4.78E-09 4.92E-09 5.07E-09 5.07E-09 
1.11E-07 1.13E-07 1.15E-07 1.17E-07 1.18E-07 1.18E-07 
1.76E-30 1.76E·15 1.76E-15 1.76E-15 1.77E-15 1.77E-30 
5.03E-12 1.05E-11 1.05E-11 1.05E-11 1.05E-11 4.71E-12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
6.40E-24 6.39E-09 6.40E-09 6.40E-09 6.40E-09 6.40E-24 
1.05E-30 1.05E-15 1.05E-15 1.05E-15 1.05E-15 1.05E-30 
3.27E-39 3.36E-24 3.46E-24 3.56E·24 3.67E-24 3.67E-39 
1.12E-01 1.14E-01 1.15E-01 1.17E-01 1.19E-01 1.19E-01 
4.71E-07 4.85E-07 4.99E-07 5.14E-07 5.28E-07 5.28E-07 
2.53E-06 2.57E·06 2.61E-06 2.65E-06 2.69E-06 2.69E-06 
5.26E-28 5.26E-13 5.26E·13 5.26E-13 5.27E-13 5.27E·28 

.OOE+OO 2.59E·25 2.60E·25 2.60E-25 2.60E-25 .OOE+OO 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
4.75E-26 4.74E-11 4.74E-11 4.74E-11 4.75E-11 4.7SE·2~ 
?.~~f:-~7 2.70E-22 2.73E-22 2.86E-22 2.95E-22 2.9~E-~7 

.GuE+OJ S.OSE-32 ~.?3E-32 5.52l·32 5.77E-32 .00E+OJ 
3.;:~-01 3.3GE·G1 3.35E-01 3.4JE-01 3.45E-01 3.L5E-01 
4.~~~-06 4.35E 06 4.45E-06 4.61~·06 4.74E-06 4.7~E-~o 
5.e2E-11 6.0?E-11 6.37E-11 6.66E-11 6.95E-11 6.9jE-11 
1.01E-38 1.06E-23 1.11E·23 1.16E-23 1.21E-23 1.21E-33 
4.19E-30 4.43~·30 4.64E·30 4.85E-30 5.07E-30 5.01E-3J 
5.7)E+04 5.7)E+04 5.75E+04 5.75E+04 5.75E+04 5.75E•04 

5.99E+07 5.99E+D7 5.99E+07 6.DOE+07 6.00E·03 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.5192E+04mwd, flux= 5.99E+07n/cm*•2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

ch3rge ******* d ******* d ******* d ******* d ******* d 
he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
rt ? 1 2 
po)?l:. 
bi20tl 

bi 21 Or:1 
bi21J 
bi 211 
b i 212 
bi2L 
bi 214 
pc:1:1 
po?l ~' 
po211 

1.84E+01 1.90E+01 1.97E+01 2.03E+01 2.10E+01 2.10E+01 
7.22E-02 7.57E-02 7.93E-02 8.30E-02 8.67E-02 8.67E-02 
5.19E-03 5.42E·03 5.65E-03 5.88E-03 6.11E-03 6.12E-03 
2.81E-04 2.89E·04 2.98E-04 3.07E·04 3.16E-04 3.16E-04 
4.99E-10 5.15E-10 5.30E-10 5.46E-10 5.62E-10 5.62E-10 
1.78E-04 1.82E-04 1.86E-04 1.90E~04 1.94E-04 1.94E-04 
3.54E-11 3.59E-11 3.65E-11 3.71E-11 3.77E·11 3.78E-11 
7 . 7 

r ' - ~ 1 ? . l 1 ::- 11 2 . !, f. E- 1 ; ? . : 0 F - 11 ? . ~ !+ E - 11 2 . 5 1 f - 11 
~.,,7 -1~· i..L[-10 4.2~E-10 . ._::;)E-10 i..44l.-1:J .:..~~::·1Li 

'J +00 .OOE+OO .OOE+OO .OUE+OO .OOE•OO .O~l•OJ 
1. ,_ i.Cr~:c-0~ 1.i~=-02 1.~'1[-~J(' 1.(7[-02 1.(7:_-~t= 

.L·J +(·J .00L+0J .OJl~+GG .~0E+0U .00[~00 .GC~+O J 

1.10 -Of 1.12E-07 1.1~E-B7 1.17E-07 1.2dE-07 1.20E-07 
2.10 -12 2.13E-12 2.17E-12 2.20E-12 2.24E-12 2.2i.E·12 
z_; -12 2.29~·12 2.33F-12 2.~7E-12 2.41E-12 2.~~F-12 
i.';, -it! r • ..:i_r,-j..._l 1.2.:.L-1~ 1.~7._-1l1 1.31;__·10 1.~~1!..·1•,• 
3 . ,_.. - 'i 0 ~ . C ,· C: - ; U 3 • 1 L!:: - 1 0 .5 • (~ =~' ,--: - 1 0 3 . 3 C· f: - 1 :._.: ~: • ~: ~· ~ - 1 ·J 
3 .. -c·:~ ::;_[:);.-c:: 3.1t~-or:.. 3.~3L-06 3.3e.::-C•r) 3.-:-:-'!~-c(·-

. r_.1 ·f- .,. , • G :: , ~ . u. "'f :~· ·, • 1 __ 
z.j~ ·1/ ~.3)E-17 2.3~C-17 2.43E-17 2.47E-17 z.~JE-17 

actinides 

( 
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po212 '1.17£-22 1. 20E- 22 1.22E-22 1.24E-22 1.27E-22 1.25E-22 
po213 1.75E-19 1.81E-19 1.86E-19 1.92E-19 1.97E-19 1.97E-19 
po214 4.15E-17 4.25E-17 4.34E-17 4.44E-17 4.53E-17 4.54E-17 
po215 2.91E-17 2.95E-17 3.00E-17 3.05E-17 3.10E-17 3.11E-17 
po216 8.91E-17 9.14E-17 9.30E-17 9.45E-17 9.61E-17 9.52E-17 
po218 4.70E-11 4.81E-11 .4.92E-11 5.03E-11 5.14E-11 5.14E-11 
rn'218 3.18E-43 8.49E-29 8.64E-29 8.79E-29 8.94E-29 9.95E-44 
rn219 6.47E-14 6. 57E-14 6.68E-14 6.79E-14 6.90E-14 6.91E-14 
rn220 3.42E-14 3.51E-14 3.57E-14 3.63E-14 3.68E-14 3.65E-14 
rn222 8.35E-08 B.SSE-08 8.74E-08 8.93E-08 9.12E-08 9.12E-08 
·ra222 3.46E-40 9.22E-26 9.38E-26 9.55E-26 9.71E-26 1.08E-40 
ra223 1.61E-08 1.64E-08 1.67E-08 1.69E-08 1. 72E-08 1. 72E-08 
ra224 1.94E-10 1.99E-10 2.03E-10 2.06E-10 2.10E-10 2.08E-10 
ra225 S.45E-08 5.62E-08 5.79E-08 5.96E-08 6.13E-08 6.13E-08 
ra226 1.28E-02 1.31E-02 1.34E-02 1.36E-02 1.39E-02 1.39E-02 
ra228 5.99E-11 6.13E-11 6.27E-11 6.41E-11 6.55E-11 6.55E-11 
ac225 3.68E-08 3.80E-08 3.91E-08 4.03E-08 4.14E-08 4.14E-08 
ac227 1.12E-05 1.14E-05 1.16E-05 1.18E-05 1.20E-05 1.20E-05 
ac228 7.31E-15 7 .48E-15 7.65E-15 7.83E-15 8.00E-15 B.OOE-15 
th226 1.69E-38 4.50E-24 4.58E-24 4.66E-24 4.74E-24 5.25E-39 
th227 2.61E-08 2.65E-08 2.69E-08 2.73E-08 2.78E-08 2.78E-08 
th228 3.70E-08 3.81E-08 3.87E-08 3.94E-08 4.00E-08 3.96E-08 
th229 1.06E-02 1.09E-02 1.13E-02 1.16E-02 1.19E -02 1.19E-02 
th230 6.53E-01 6. 6 7E- 01 6.80E-01 6.94E-01 7.07E-01 7.08E-01 
th231 2.79E-09 3.52E-09 3.53E-09 3.54E-09 3.55E-09 2.78E-09 
th232 1 .46E- 01 1. 5"'E- 01 1.53E-01 1.57E-01 1.60[·01 1.6GE-01 
th233 3.24E-28 3.32f-13 3.40E-13 3.47E-13 3.55t:-13 3. SSE- 2<l 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
pn231 1.69E-02 1.71E-02 1.7-.E-02 1.77E-02 1.[,}[-02 1.00E-02 
pa232 7.00E-26 7. 12E- 11 7.24E-11 7.36E-11 7.48E-11 7.43E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.5192E+04mwd, fluy= 5.99E+07n/cm**2-scc 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u235 
u-;-~ 7 

u?-.,9 
u~:.._ n 
Uc. 1 

nr'2 S 
nD2 6m 
np2 6 
np:~ 7 
llp2 ~ 
llfJ2 9 
np2 Gn1 
r.p:: J 

1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.08E-12 8.08E-12 8.08f-12 8.08E-12 8.08E-12 8.08E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+DO .OOE+OO .OOE+OO 
1.64E-35 4.36E-21 4.44E-21 4.51E-21 4.59E-21 5.09E-36 
6.16E-32 6.29E-17 6.42E-17 6.55E-17 6.68E-17 6.68E-32 
1.33E-06 1.39E-06 1.41E-06 1.44E-06 1.46E-06 1.42E-06 
3.36E-01 3.43E-01 3.50E-01 3.57E-01 3.63E-01 3.64E-01 
9.9SE+OO 9.99E+OO 1.00E+01 1.00E+01 1.00E+01 1.00E+01 
6.74E+02 6.73E•02 6~73E+02 6.72E+02 6.71E+02 6.71E•02 
1.85E+02 1.86E•02 1.86E+02 1.86E+02 1.f6E+02 1.86E+02 
1 . ~ q !~- i? 7. r ;·_- v, 7. r;.' , 7. 91: - n·;-· 7. <.<l ~=- c 7 1 . : - , ,· 
:; .b3!:.~u~ 3 t-<'l!...:-tl:-+ j.D.J ~L-
7.45E>?3 7 45E- ,.,_., 7.45 - C:o 
I. 1 '" - 3!; t, P,C1F -;::,:.. 5 52 -:-:h 

.. L \: ... r_,J i_; ·~' !: "T ~- L' u'- - "'" 3 .~[> 13 2 r?E- 1 2 07 - 1'J 
4 . .:;:.; ~- 211 4 . 92[- 13 4 .93 - 13 
1 .74E-u6 1 76E- 06 1 78 - (•6 
4 1 ~b~-1 l, 1 r 1 ~ t:·· +C 
3 'j 9 ~- 14 3 6)~- 07 3 .6.J 01 
1 18E- 13 1 O~E- 05 1 08 -05 
3 .54E-38 4 10E 38 4 71 • 3:; 
D. 16[-3) 5 22i:: - 16 5 29 - 1o 

3. {Jj -+ u.: 
7. 45 C:~E 
6. 31 - :;, 

• G.; - Jl: 
2 .l' 7 -12 
4. <r:. - 13 
1.80 -06 
L, '- Cti 
3. b_~ 07 
1 ~0~ -o:. 
5 3G - 3;: 
5 ;: ;· - 1t 

3 (,~ '· 
? " ; ~ 

'· 

7 1 
.. 

2 ()! .. 

~ ' _·; i~ 
1 L:) E 
.. -, 

3 {,) 

1 I.JL 

I ~ ., 
' 

' 1..''-t ~ L:, ~ ' 
., 

~=·B 7 4 c " 
.> 

I· 7 1 '· ''6 -
' ' c .j 

1 2 3 (• 3 
1 3 I <; e ~ 

- 06 1 b 6 
1 

07 ~ ·, - " o:: 1 2 - 3 
32 { 1 8 
1 u .. "' 9 

( 
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0 

np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
p.u244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244in 
am244 
am245 
am246 
cm241 
cm242 
cm243 
cm244 

.OOE+OO 
1.42E-10 
1.48E-20 
5.38E-03 
2.87E+01 
5.22E-01 
4.49E-05 
2.63E-05 
1.39E-29 
2.07E-25 

.OOE+OO 

.OOE+OO 
1.04E·34 
4.74E-32 
1.54E-03 
1.73E-07 
2.23E-12 
1.35E-07 

.OOE+OO 
2.47E-31 
6.27E-40 

.OOE+OO 
1.19E-31 
4.84E-10 
1.46E-14 
3.49L-12 

.OOE+OO .OOE+OO 
2.71E-10 2.71E-10 
7.39E-14 7.41E-14 
S.SOE-03 S.SOE-03 
2.88E+01 2.89E+01 
5.20E·01 5.18E-01 
5.10E-05 5.09E-05 
2.69E-05 2.75E-05 
1 . 3 7E- 14 1.40E-14 
2.39E-25 2.75E-25 
2.37E-36 2.73E-36 

.OOE+OO .OOE+OO 
1.02E-19 1.02E- 19 
4.68E-17 4.66E-17 
1.52£-03 1.52E-03 
1.72E-07 1.72E-07 
1.38E-11 1.37E-11 
1.38E-07 1.41E-07 

.OOE+OO .OOE+OO 
2.52E-16 2.58E-16 
4.69E-37 5.39E-37 

.OOE+OO .OOE+OO 
1 .96E-22 1.95E-22 
2.78E-09 2.77E-09 
1.54E-14 1.53E-14 
3.9oE-12 4.05E-12 

.OOE+OO .OOE+OO .OOE+OO 
2.71E-10 2.71E-10 1.35E-10 
7.43E-14 7.46E-14 3.70E-21 
S.SOE-03 S.SOE-03 5.37E-03 
2.90E+01 2.91E+01 2.91E+01 
5.16E-01 5.15E-01 5.15E-01 
5.08E-05 S.O?E-05 4.38E-05 
2.81E-05 2.87E-05 2.87E-05 
1.43E-14 1.46E-14 1.53E-29 
3.14E-25 3.58E-25 3;58E-25 
3.12E-36 3.55E-36 .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO 
1.02E-19 1.01E-19 1.01E-34 
4.65E-17 4.64E-17 4.64E-32 
1 .51E-03 1 .51E-03 1 .51E-03 
1.71E-07 1.71E-07 1.68E-07 
1. 3 7E- 1 1 1.36E-11 2.17E-12 
1.44£-07 1.47E-07 1.47E-07 

.OOE+OO .OOE+OO .OOE+OO 
2.63E-16 2.69E-16 2.69E-31 
6.16E-37 7.01E-37 7.61E-40 

.OOE+OO .OOE+OO .OOE+OO 
1.95E-22 1 .95E-22 1.70E-32 
2.76E-09 2.75E-09 4.61E-10 
1- 53[- 14 1. 53E-14 1.42E-14 
4. 14E- 12 4.25E-12 3. 77E-12 

sas2h: f<Jr·fo·.ld crit based on b&w 15x15, 3.00,n:~'. 20gl<d/rHu 40::. h2·:J/ 8~; uvZ 
power~ 9.7·i0E·O~r;.~l, bUI·nup=1.5192E+04mwd, flux= 5.99E+Oln/cm**2-,;·.·c 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm2:.6 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 

chorse ******* d ******* d ******* d ******* d ******* d 
9.04E-15 9.16E-15 9.28E-15 9.42E-15 9.56E-15 9.56E-15 
6.5~E-17 6.7~E-17 6.91E-17 ?.OiE-17 7.27E-17 7.26E-17 
1.41E-20 1.52E-ZO 1.63E-20 1.74E-20 1.86E-20 1.86E-20 
2.64[·23 2.92E-23 3.21E-23 3.53E-23 3.87c·23 3.87E-23 

.OOE+OO 2.22E-34 2.44E-34 2.68E-34 2.94E-34 .OOE+OO 
1.17E-38 1.2BE-38 1.39E-38 1.51E-38 1.65E-38 1.65E-38 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 5.99E+07 5.'99E+07 5.99E+07 6.00E+07 6.00E-08 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array.has 
0 54q array h~s 
1 l i !J r;; '"" i 1 "' .: r· ..•• 

c ('[' ·,' . ' ' 

[.J 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

:~ r :!1· y,._ 
u !.. ,1 l1 t 1::._-· r~ 1- .~. nt r.t.:utr·on :·.p ct u ,, for c~ch of the ~bovc 

p:' .. (• ; p l '- ' '.r· t - u !=' f ;_k l c C'·: 
r~:,-:s r. i.;.pl c 1:: d tiro:c dcn"i t c;; 
r~t litr;.ry Llpd~ ed wa~: ... 

p 
p ::,,; 

I 
0 

Gf !Hh [ibr·z,ry irHCI'Val 

actinides 
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*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card·image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup'' library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******************************************************************************** 
* * 

c 
0 .other idcntificGtion and sizPs of library. 
0 dat~ ~ct n~mo: ft33f001 
0 8/29/1996 d~tc library WG~ produced 
0 1697 tonl nurabo1· of r.uclid'"s in library 

6C.'I nu,;Jber of light-element nuclides 
129 nuonber of actinide nuclides 
879 nu:;.bcr of fission product nuclides 

0 79i;3 nu.,!...ier of nonzero ofT-..:!ir1gcn~:d n>:]tr·lx. elements 
0 ******~**********~**********************************~*************************** 

( 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 114 
_power= .OOmw, burnup= 16086.mwd, flux= 6.00E+07n/cm**2-sec 

0 basis = 
0 (note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 
0 initial ******* d ******* d ******* d ******* d ******* d 

productions 1.267559E+06 1.267004E+06 1.266447E+06 1.265886E+06 1.265323E+06 1.265318E+06 
absorptions 1.026885E+06 1.026710E+06 1.026532E+06 1.026352E+06 1.026170E+06 1.026165E+06 
k infinity 1.234373E+OO 1.234043E+OO 1.233714E+00 1.233384E+OO 1.233054E+OO 1.233054E+OO 

0 initial ******* d ******* d ******* d ******* d ******* d 

1 
0 

t) 

actinide 
absorptions 1.011094E+06 
non-actinide 
~h~. fr-r~. 1.S~77~~~-0? 

n:-~i~: f..r-{id·j cri: lei.'-"'' 

,;m149 5 42 -03 5 .43 -03 
(•t115 1 1 5? - 05 1 . ~ :~ -()3 
r.·:. 1 

., 
('_:, 1 ,, 

' -. -,_, ~ ' -·-
rh1 us 7 1:0 - (14 7. n -I)., 
},(.'13 1 ~ 7' 04 I. .E~ -0~ 

c•, 13 3 3 '; o.:. ' I; l;i, 

sm14 7 2 73 - 04 2. 77 ·04 

1.01082!lE+06 

Lt. •. ; i)' 
f r' . . ~ i ' ~ 1 c~ f 
·i, l'·r 

5 :OE- 03 5 
1 5C - C·<; 1 
1 ' oL ' 
7. .Si. L'·-t 7. 
4 2f . u.:, L. 
3 --;r- l!-, 3 
2. 1 E- o.:. 2. 

1.010561 E+06 1.010293[+06 

.l•.·,,·~ ~ 1 L' ~~.· '·•t•_J :...., I.: :•/ i_., 
·,,,l ;' f :·.' 

">.>""1 u 

3E- 03 
i•!=. 03 

! . .' 
L .; 

- 0 •t 

- [!!. 
- ~)..:. 

-0-. 

F..; /, .. ., . -. 

5.41.<:-
1 r..·•.--

1 ' 
7 s •t. 

' C· ·' 
~ ·~ 

-
c 

2. ~;:.-

03 
C•-: 
__ .} 
(;• 

'" c~ 

C··t 
G~ 

; , ,. '. c..l 

.l.i.E-03 
• ~ ~~' - (1 3 

• :, -+ ( - d-~ 

• C-' - t1~ 

1.010023E+0!) 

1 . ~ 7'U, f 1;:- rn 
lO :·i 

1.01002~:::+06 

d t :- 11 ~ 
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1 
0 

0 

tc 99 
gd155 
nd145 
sm152 
mo 95 
sm150 
cd113 
kr 83 
cs135 
ru101 

· eu153 
pr141 
gd157 
la139 
pd105 
ba137 
ag109 
zr 93 

i 129 
nd144 
sm151 
mo 97 
gd152 
pd108 
zr 91 

y 59 
ru102 
ce142 
nd148 
nd1L.6 
i n115 
pd107 
ba138 
ce140 
xe132 
ru 99 
mo 98 
mo100 
xe134 
zr 92 

i 127 
ru104 
sas2h: 

2.59E-04 2.63E·04 2.66E·04 2.70E-04 2.73E-04 2.73E-04 
2.21E-04 2.21E-04 2.22E-04 2.22E-04 2.22E-04 2.22E-04 
2.09E-04 2.12E-04 2.15E-04 2.19E-04 2.22E-04 2.22E-04 
1.54E-04 1.56E-04 1.59E-04 1.62E·04 1.64E-04 1.64E-04 
1.45E-04 1.47E-04 1.50E-04 1.52E~04 1.54E-04 1.54E-04 
1.07E-04 1.09E-04 1.11E-04 1.12E-04 1.14E-04 1.14E-04 
1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 
8.97E-05 9.10E-05 9.22E-05 9.35E-05 9.48E-05 9.48E-05 
8.40E-05 8.52E-05 8.65E-05 8.77E-05 8.90E-05 8.90E-05 
6.53E-05 6.63E-05 6.73E-05 6.82E-05 6.92E-05 6.92E-05 
6.44E-05 6.55E-05 6.65E-05 6.76E-05 6.86E-05 6.86E-05 
6.24E-05 6.34E-05 6.43E-05 6.52E-05 6.61E-05 6.61E-05 
5.94E-05 5.95E-05 5.96E-05 5.96E-05 5.97E-05 5.97E-05 
5.1~E-05 5.18E-05 5.26E-05 5.33E-05 5.41E-05 5.41E-05 
2.54E-05 2.58E-05 2.63E-05 2.67E-05 2.71E-05 2.71E-05 
2.46E-05 2.50E-05 2.54E-05 2.57E-05 2.61E·05 2.61E-05 
2.33E-05 2.38E-05 2.43E-05 2.48E-05 2.52E-05 2.52E-05 
2.02E-05 2.05E-05 2.08E-05 2.11E-05 2.14E-05 2.14E-05 
1.66E-05 1.68E-05 1.71E-05 1.73E-05 1.76E-05 1.76E-05 
1.56E-05 1.59E-05 1.61E-05 1.64E-05 1.66E·05 1.66E-05 
1.25E-05 1.28E-05 1.28E-05 1.28E·05 1.28E-05 1.25E-05 
1.16E-05 1.18E-05 1.19E-05 1.21E-05 1.23E-05 1.23E-05 
1.03E-05 1.05E-05 l.OBE-05 1.11E-05 1.13E-05 1.13E-05 
5.73[-06 5.84E-06 5.96E-06 6.07E-06 6.18E-06 6.18E-06 
5.35E-06 5.43E-06 5.51E-06 5.59E-06 5.66E-06 5.66E-06 
~ ~ . :: - C ~ :- • i s~ L - 0 6 5 • 2 7 L- C· C 5 . :=; ··+ ~- - C ~~ 5 . i. 2l - 0 b 5 . 4? f·_ -; t 

._,_c :_-(·,_ '~.Y0L>06 . .,.98E-Gt. ::.l.::f-l•c 5.i2E>06 5.1?:_-
:. . ~- ~~ l - C -:. ~ •• j 1 E - 0 6 4 • 3 0!:: - C: t .: .. ."; ·· := - \: '( 4 • ) IJ E - G 6 4 • 5 •J E - 0 () 
~.101~-~6 ~.16E-06 L.22E-06 4.28~-Gc 4.34E-06 4.3~E-0(~ 
3.'5E-00 3.50E-06 3.55E-06 3.o0E-0b 3.65E-06 3.65E-06 
3.02E-06 3.0bE-06 3.11E-06 3.16E-06 3.20E-06 3.20E-06 
2.92E-G6 2.97E-06 3.03E-06 3.03E-06 3.14E-06 3.14E-06 
2.9L.E-06 2.9BE-06 3.02E-06 3.07E-06 3.11E-06 3.11E-06 
2.7jE-r~ 2.7~~-06 2.83C-06 2.37~·06 2.91~·06 2.91E-~~ 
2.52E-06 2.56E-06 2.59E-06 2.63E-06 2.67E-06 2.67E-06 
2.15E-06 2.23E-06 2.32E-06 2.40E-06 2.49E-06 2.49E-06 
1.70E-06 1.72E-06 1.75E-06 1.77E-06 1.80E-06 1.80E-06 
1.6:iC-C6 1.6.<;E-06 1.70E-06 1.73£:-05 1.7~E-06 1.75E-06 
1.63E-C•6 1.65E-06 1.67E-06 1.70E-06 1.72E-06 1.72E-06 
1.29E-06 1.31E-06 1.33E-06 1.35E-06 1.37E-06 1.37E-06 
l.ZOE-06 1.22E-06 1.24E-06 1.26E-06 1.28E-06 1.28E-06 
1.10E-06 1.12E-06 1.14E-06 1.16E-06 1.17E-06 1.17E-06 

far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 
fraction of total absorption rate 

.OOmw, burnup= 16086.mwd, flux= 6.00E+07n/cm**2-sec 
initial ******* d ******* d ******* d ******* d ******* d 

power= 

:r (; ('·")!:' - nr, 1 (1.'. "- Qlj 1 0~[ -06 1 n..,.r: - 0() 1 G~'" - ()lj 1 ")r: - nlj 

I ,d I (J { '- (: 
.. 

'·· :, - 0? ~ ~ ::,[_ - ( I '· 
.. ,. L' 7 ~ 1 (j I 9 l \ ' ' '· ·- I 

Yc1 t; : ., .. [· 
' '· .. ~ - (• 7 9 (· /[ - G7 s: ,_ ' !~ - C•7 9 '7' ·- t Ol q - F - C: i -

cc 1 1 •· I ' G ' t~. ' c ( 7 I I L Cl? 7 : .. .. - ( ? i : ' 
br -,_ 

' ' ~ ~ ~~ c. I ..:. !~ - 07 (: : ., - 0 1 t· ... _ 
~ - 0 7' tJ - L 

rb 5 ' I " i c ~. ;:: - 07 6 47E - 07 6 ~ ~) ~ - (J 1 6 f,i:·E - 07 l E - l 7 
zr {, ~~ ~. - (17 <, 

·' t - 07 5 65E - 07 5 7)E - 07 5 E2E - 07 5 L - 07 
z r 0 7 ) 1 (!7 s 1 9T - 07 5 nc - [17 5 7 .· F - 07 ' [' - ' ·7 ' '- ,)'- J 

gd1 1 l ' 
., ., 

' ! s l 7 ~ ·-
-· 

L ,_ ,_. ., 
'·" C - L I (_ I 

:cr:;l .. r .., ., c Cl L? :~ C·7 :. I r:'·r" n: ~ ' c ~.., r ., 
c;, 

t ( •j 0 I I. 7 1 - Ui' 1 t:• D ? ., 
., :. L L··-. I Y''· (' :· ' -, .., 

r-[c; 7 ., f'7 .. 
Ci? .: P7 0 - .. ( 1 ~., ' : - r -, 

,;e 7 .Jc: - Gl 2 0 L. - 07 71 E G7 i:: 7~i:. - 07 2 r~c. - 0 7 ·- - ()7 ~ 
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1 
0 

0 

pd106 2.55E-07 2.59E-07 2.64E-07 2.68E-07 2.73E-07 2.73E-07 
gd156 2.38E-07 2.43E-07 2.47E-07 2.51E-07 2.56E-07 2.56E-07 
ba135 2.13E-07 2.22E-07 2.30E-07 2.39E-07 2.48E-07 2.48E-07 
kr 84 1.72E-07 1.75E-07 1.77E-07 1.80E-07 1.83E-07 1.83E-07 
dy161 1.41E-07 1.44E-07 1.47E-07 1.50E-07 1.53E-07 1.53E-07 
sb121 1.38E-07 1.40E-07 1.43E-07 1.45E-07 1.47E-07 1.47E-07 
se 79 1.32E-07 1.34E-07 1.36E-07 1.38E-07 1.39E-07 1.39E-07 
ru100 1.23E-07 1.26E-07 1.30E-07 1.34E-07 1.37E-07 1.37E-07 
sb123 1.12E-07 1.14E-07 1.15E-07 1.17E-07 1.19E-07 1.19E-07 
kr 86 9.56E-08 9.70E-08 9.84E-08 9.98E-08 1.01E-07 l.OlE-07 

·nd142 8.83E-08 9.09E-08 9.36E·08 9.63E-08 9.91E-08 9.91E-08 
te128 9.14E·08 9.28E-08 9.42E-08 9.56E·08 9.70E-08 9.70E-08 
ba134 8.47E-08 8.73E·08 8.98E·08 9.24E-08 9.51E-08 9.51E-08 
sm148 7.73E-08 7.96E-08 8.19E-08 8.43E-08 8.67E·08 8.67E·08 
eu152 8.28E-08 9.77E·08 9.86E·08 9.95E·08 1.00E·07 8.48E·08 
tb159 6.27E·08 6.39E·08 6.50E·08 6.62E·08 6.74E·08 6.74E~08 
se 80 6.30E·08 6.40E·08 6.49E·08 6.58E·08 6.68E·08 6.68E·08 
te12~ 6.15E-08 6.25E-08 6.35E·08 6.44E-08 6.54E-08 6.54E-08 
pd104 5.81E·08 5.99E-08 6.16E-08 6.34E·08 6.53E·08 6.53E-08 
gd158 4.99E·08 5.09E-08 5.18E·08 5.27E·08 5.36E·08 5.36E-08 
cd112 4.62E·08 4.70E-08 4.78E·08 4.86E-08 4.94E·08 4.94E-08 
nb 93 3.40E·03 3.54E·08 3.68E·03 3.82E·08 3.96E·08 3.96E·08 
li 6 3.36E·03 3.41f·08 3.45E·08 3.50E·08 3.54E-08 3.5~E-03 
sn117 3.32E-08 3.37E-08 3.42E-08 3.48E-G8 3.53E-Od 3.53E-08 
dy164 3.17E-08 3.?3F-08 3.30E-08 3.3~E-08 3.~3[-03 3.£3~·03 
.: I', 1 ·~ ~ 3 . 0 1... [ - ~ .'? 3 . 11 : - C· ~! - • 1 ~~ r -0 3 3 . 2 J F - c ~ 3 . 3 ~; =- - r :: 7 ' I - r;-:.:: 
c~~1~~ 2.7RE-02 2.8~::-0~i ~.e7f~-03 2.9~E-0~ 2.~,-E-(:J ~-~;l--OL 
F··-~-~r 2.';'9t:-C·~ 6.).'~r_-c:-: i.~· .. ·,L-(<:; t)_~~r: c: 6.~- r.-c~ :.,::-o~: 

cu155 2.8~E-G3 4.~-)~-03 4.~·;E-0j ~.50E-~J 4.5~L-0t 2.,-~:f~-lJJ 
sn119 2.55E-08 2.59E-08 2.63E·08 2.67E·08 2.71E-08 2.71E-03 
sn115 2.34E-08 2.37E-OR 2.41E-08 2.45E·08 2.43E-08 2.,2E-03 
pd110 2.21E-03 2.25E-08 2.29E-08 2.33E-08 2.37E-08 2.37E-08 
me 96 1.96E-08 2.02E-08 2.08E-G8 2.14E-08 2.20E-08 2.20E-08 
cdllJ 1.80E-08 1.E6E-08 1.93E·OS 2.00E-03 2.07E-08 2.07E-08 
br· 79 1. 71E-08 1. ?BE-08 1.£i4E-Oi.l 1.91E-08 1.9RE-08 1.93E-08 
sr 88 1.76E-08 1.78E-08 1.81E-08 1.83E-08 1.86E·08 1.86E-08 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rnte 
power= .OOmw, burnup= 16086.mwd, flux= 6.00E+07n/cm**Z-sec 

ag107 
sc 82 
xe129 
sn126 
xe130 
ba136 
~- ·c 78 

c~ ,' 1 t 3 
,. n 

(_~ .-, i J 
(;U]~!, 

i n113 

cd 1 ;, 
~r~ ..:...J 

initial ******* d ******* d ******* d ******* d ******* d 

1.46E·08 
1.2DE-08 
1.01E·08 
1.07E-08 
9.87E-09 
9.41E-09 
9.~0!'-(\9 
C.l:,E-09 
7.64[-Q\; 
7.20~-09 
~·. t 7t~- o·r· 
5.'>4E·G'i 
5.29E-0)' 
4.64E-09 
3.67::-G'I 
~ .2<-r.·; 
:'.:51~-L; 

2.77':'·"-f 
2~0Li..-C·1 

1.53E-08 
1.22E·08 
1.05E-08 
1.09E-08 
1.02E-08 
9.63E-09 
9.5'i~-09 
8.2?E-OJ 
7.82f-09 
7.3/E-09 
t>. 1 r_;,- 09 
5.62t'-09 
6.8)E-09 
4.71E-U9 
3.9)1::-0·:J 

2. c-:o> o 
? . 81l:- (J 
2. 1 it- (J 

.59E·O 

.24E-0 

.10E·O 

.10E·O 

.04E·O 

.86E-0 

. f-OE- 0 

. :... CrL- 0 

. q9~- c~ 

.5'-C-0 

. ~ _ L- C 

. IE·G 

. 9t~[- 0 

. 7\?E- 0 

. s: ~, L- i} 
:_(.' -~.. 

. i' ,, :. (· 
• 1 ..,E- U 

1.66E·08 
1.26E·08 
1.14E-08 
1.11E-08 
1.071:'-08 
1.01E-08 
9.e3E-D9 
s. s 3 r:- r 'J 
t'. l{E- oc: 
7.71E-09 
c . . :: ( C - C· ~: 

.79E-G9 
!.07E-Oi 
L..£6E-u9 
3.9~E-G' 
7 • /, ~- ~- c -, 

. t; ... E- l!~-· 

2. 9CH __ - C''·! 
2. 1/"t:-09 

1.73E-08 
1.28E-08 
1.18E·08 
1.13E·03 
1.10E·03 
1. 03E-03 
9.97E-OlJ 
13.600:-H 
I!. 3 ~ E · 0 '·' 
7.f~C;~-i·" 
(. L t.- i ·; 

5.? t-(.1 9 
/.1 E-H 
4.rt E-07 
3 . ~- [ - ~-1; 

2.c; 
2.:. - u-7 

1. 73E-08 
1.28E-08 
1.18E·08 
1.13E·08 
1.10E·03 
1.03E·08 
9.97r-o9 
c:. ·' '·"- Ci9 

7. ~ '~ , .. c 0 

(_ . :_ ~:· :· -c ·,· 
~-~7L-L!~ 
S.S3t.·09 
4.\r~1E-C9 
:·. t/) r- c,9 

' . - ()() 

- (;'~ 

.:..·1 -(i-) 
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ge 73 1 ;57E·09 1.60E-09 1.62E·09 1.65E-09 1.67E-09 1.67E-09 
cs137 8.50E·10 9.11E-10 9.11E-10 9.12E-10 9.12E·10 8.46E·10 
ho165 6.76E-10 6.94E-10 7.11E-10 7.29E·10 7.47E-10 7 .47E·10 
gd160 6.87E-10 7.00E-10 7.13E-10 7.27E-10 7.40E-10 7.40E-10 
dy160 5.38E-10 5.55E-10 5.73E·10 5.91E-10 6. 1 OE -10 6.10E-10 
ge 76 5.41E-10 5.49E-10 5. 57E -10 5.65E-10 5.73E-10 5.73E-10 
xe128 3.32E-10 3.43E·10 3.53E-10 3.63E-10 3.74E-10 3.74E-10 
cs134 2.44E-10 6.79E-10 6.89E-10 6.99E-10 7.09E-10 2.38E-10 
sr 86 1.67E-10 1. 72E-10 1. 76E-10 1.81E·10 1. 86E -10 1.86E-10 
te124 1.39E-10 1.42E-10 1.45E·10 1.48E-10 1.51E-10 1.51E-10 

·sn116 1.28E-10 1.31E-10 1.35E·10 1.39E-10 1.43E-10 1.43E-10 
kr 85 1.10E-10 1.33E-10 1.33E-10 1.33E-10 1.33E-10 1.08E-10 
sr 87 7.51E-11 7.65E-11 7. 78E -11 7.92E-11 8.06E-11 8.06E-11 
nb 94 6.12E-11 6.28E-11 6.45E-11 6.62E-11 6.79E-11 6.79E-11 
te122 5.33E-11 5.49E-11 5.65E-11 5.82E-11 5.99E-11 5.99E-11 
se 76 4.83E-11 S.OOE-11 5.13E-11 5.26E-11 5.40E-11 5.40E-11 
er166 3.46E-11 3.54E-11 3.62E-11 3.71E-11 3.79E·11 3.79E-11 
ge 74 3.15E-11 3.20E·11 3.24E-11 3.29E-11 3.34E-11 3.34E-11 
ge 72 2.29E-11 2.33E-11 2.36E-11 2.40E-11 2.44E-11 2.44E-11 
kr 80 1.35E-11 1.41E-11 1.48E-11 1.54E-11 1.61E-11 1.61E-11 
ce144 9.85E-12 1.42E-10 1.42E·10 1.42E-10 1.42E-10 7.88E-12 

y 90 3.50E-12 3.76E-12 3.76E-12 3.76E-12 3.76E-12 3.47E·12 
er16 7 2 J9E-12 Z.BOE-12 2.90E-12 3. 01 E · 12 3.12E·12 3.12E·12 
te123 1.81C-12 1.88E·12 1.'i6E-12 2.04E-12 2.13E-12 2. 13E ·12 
sb125 2. G:Jt · 1 = 4.22E·12 4.25E-12 t..28E-i2 4.29E-12 1.82E-i2 
ruiiltS 1 . ;: - .. - ~ ~ c.~7L-i2 9. ~ 15E -12 ~ . (,. ;~ :~ - 1.~: s·. G t::- 12 1 J;S! ·1 :' 
cdl 08 7. :_. o:-- ~ · ":. ?''f . 13 e. nE-13 9.1:'E·U 9.6:,[-13 9.U>E·13 
u·c 9 ( .• {_ :: C- ·I· t: • 9 ~-: [ - l..+ 7. C•2C: · 14 7. 1 ~ L- 1 ~. ?.22:::-~,4 7- 2 c.:·_- 1-~ 
~n114 3. 3U~- 14 3.4GE-14 3.5GE-14 3.61E-14 3.72E-14 3.7ZE-14 
l i 7 2.78E·14 2.82E-14 2.86E~14 2.90E-14 2.94E·14 2.94E-14 
sas2h: far-field c r i t based on b&w 15 X 15, 3.00wt%, 20gwd/mtu 40% h2o/ 

f r· action of total absorption rate 
power= • OC'r!H;, burnup= 16086.mwd, flux= 6.00E+07n/cm**2·sec 

sb126 
tc127m 
nb 95 
zr 95 

y 91 
sn123 
cd109 
sr 89 
tb160 
ru103 

in it 1 ~1 l 

1.23E-14 
2. 11 E -15 
5.59~·16 
2.74E-16 
7.69E-17 
7.15E-18 
1.81E-18 
2.11E-18 
1.03E-18 
3.70E-19 

.... *-). -,.,--;. -1:* d 

1.40E-14 
2.17E-12 
3.62E-11 
3.90E-11 
3.33E-11 
2.57E-15 
9. 77E-18 
7.09E-12 
3.81E-14 
9.36E-11. 

*****•* d 

1.42E-14 
2. 17E- 12 
3.62E-11 
3:90E-11 
3.33E-11 
2.57E-15 
1.02E-17 
7.09E·12 
3. 87E- 14 
9.36E-11 

******* d 'llclO:****'*" d ***TT** d 

1.43E-14 1.45E-14 1.30E-14 
2.17E-12 2. 17E- 12 1.18E-15 
3.62E·11 3.62E-11 2.07E·16 
3.90E·11 3.90E-11 1.01E-16 
3.33E-11 3.33E-11 2.59E·17 
2.57E-15 2.57E-15 4.37E-18 
1.06E-17 1.11E-17 1.86E-18 
7.09E-12 7.09E-12 6.03E-19 
3.94E-14 4.01E-14 4.52E-19 
9.37E-11 9. 3 7E- 11 6.85E·20 

ATTACHMENT 

8% uo2 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20g d/mtu 40% h2o/ 8% uo2 
r:::t;,-r:: <i. 7""--~~ r ,.:, L...::-n,!~--1.f.'~~~r~-::+C!·~·•J.·;·i~ fl._;.:-: (.P~, -..CI?n/:.':1:-·*?-··· 

nuclic..- ~:\;~.>:.r.L ~-.. io!·,·.;, ~):. 1 (_, 

.._: .~ :: t C r· (, :: · C·! l • L l !; .l '~ i ::_; ' ~; .. l 
c!· "~· > ,. ; 

* ,. ~-:;.. '1-'T** d ; -1-:'X:- '7-'A·-,.: ' 
, > ' -r;. r+ * *"' 'l"r~: ·' 

h q l<-' (0 
~ - l ') ., ' - r; (; {,! - ( 

h - ; , . . t_,.) ., 
: .. (. ' .::. 

h 3 1 1 1 .. 1 1 E - 1 1 1 _) L . 1 i 1. ; : . 
h 4 l· 'i ·' 1 E . 35 1 3 [ . 1 r:~ (.c + 

he 3 I ~ 1 " 1 '· l:. 1 ,- . C<~ 1 .. 1 ,J 1 .. ,.. 
he 4 1 <, (,' . ., 1 ': 1 F . C•L 1 5 r: 1 1. 
he 6 ("' ' r T J ' +(',! 0 ' T 

r--.c ~ ·, i ~ 1 t:· 1 .. 
ne 2 1 :, IJ i'L - '-t ) 2 - t :, E -09 5 ~ E . 5 

( 
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ne 22 1.18E-07 1. 20E-07 1.22E-07 1.24E-07 1.25E·07 1.25E-07 
ne 23 1. 77E-30 1. 76E-15 1. 77E-15 1. 77E-15 1. 77E-15 1. 77E-30 
na 22 4.71E-12 1.05E-11 1.05E-11 1.05E-11 1.05E-11 4.41E-12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 6.40E-24 6.39E-09 6.40E-09 6.40E·09 6.40E-09 6.40E-24 
na 24m 1.05E-30 1.05E·15 1.05E-15 1.05E-15 1.05E·15 1.05E-30 
na 25 3.67E·39 3. 77E·24 3.87E·24 3.98E-24 4.09E-24 4.09E·39 
mg 24 1.19E-01 1.20E-01 1.22E-01 1.23E-01 1.25E-01 1.25E-01 
mg 25 5.28E-07 5.43E-07 5.58E-07 5.73E-07 5.89E-07 5.89E-07 
mg 26 2.69E-06 2.73E-06 2.77E-06 2.81E·06 2.85E-06 2.85E·06 
mg 27 5.27E-28 5.26E-13 5.27E-13 5.27E·13 5.27E-13 5.27E-28 
mg 28 .OOE+OO 2.60E-25 2.60E-25 2.61E-25 2.61E·25 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
a l 28 4.75E-26 4.74E·11 4.74E-11 4.74E·11 4. 75E ·11 4.75E·26 
a l 29 2.95E-37 3.03E-22 3.12E-22 3.21E·22 3.30E-22 3.30E·37 
a l 30 .OOE+OO 6.02E-32 6.28E-32 6.55E-32 6.82E-32 .OOE+OO 
si 28 3.45E-01 3.50E-01 3.55E·01 3.59E-01 3.64E-01 3.64E·01 
si 29 4.74E-06 4.88E-06 5.02E-06 5.16E·06 5.30E·06 5.30E-06 
si 30 6.95E-11 7.25E-11 7.56E-11 7.88E-11 8.21E-11 8.21E-11 
si 31 1.21 E-38 1. 26E- 23 1.32E-23 1.37E-23 1.43E·23 1.43E-38 
si 32 5.01E-30 5.30E-30 5.54E-30 5.78E-30 6.03E-30 5.95E·30 

totc.ls, 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.7SE+04 
0 flux 5.99E+07 5.99E+07 6.00E+07 6.00E+07 6.00[·08 
1 

sns2h: far-field crit based on b&w 15 X 15, 3.00wt~~. 20gl<ci/rntu L r, ;~ h 2<.}/ 8"~ uo2 r:ctini:)cs p.:gc 12C 
p0~:(~;~::: 9. 790E- 04nn,;, bu rnup= 1 . [,fJ1)(,[ + Q.~ !!! ~>t j, f tux~ 6. or::~:::+,-,·;- .. :'.· ~- /- ~ : 

0 r'"1lJC: t i j -~ C' cntr;-~~ ~ ( · . j",".i'' :.;·. 
t:. ":> i ':.. ~ ~- 1 r . .3l e r •:. 1 -~- : ·~- 1· ,,._ ".·.~Ill;_:. l Y 

ch~• I'SJe ****·*** d *~***** d ***.,...*** d **'***** d ** .... **** d 
he 4 2.10E+01 2.16E+01 2.23E+01 2.29E+01 2.36E+01 2.36E+01 
pb206 8.67E-02 9.06E·02 9./,SE-02 9.85E-02 1.03E-01 1.03C-01 
pb207 6.12E-03 6.35E-03 6.60E-03 6.85E-03 7.10E-03 7.10E-03 
pb20'3 3.16E·04 3.25E-04 3.35E-04 3.44E-04 3.54E-04 3.~4E-04 
F~'':O'i 5.6~~-10 5 _ 77E- 10 5.93£:-10 6.G?L-10 6.2/,E-10 t-.2'·t·iJ 
pb210 1. <;:, E- 04 1.98E-04 2.02E·04 2.06E·04 2.10E-04 2.1l!E-04 
pb211 3.73c·11 3.83E·11 3.89E-11 3.95E-11 4.01E-11 4. 01 E- 11 
pb212 2.51E-11 2.58E-11 2.62E-11 2.66E-11 2.70E-11 2.67E-11 
pb214 4.44E-10 4.53E·10 4.62E·10 4.72E-10 4.81E-10 4. 81 E· 10 
bi 208 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi209 1.27E-02 1.3-'+E-02 1.~1E·02 1.48E-02 1.55E-02 1.55E-02 
bi21Dm .OOE+OO .DDE+OO .ODE+DD .OOE+OO .DOE+OO .OOE+OO 
bi210 1.20E-07 1. 22E·07 1.25E-07 1.27E-07 1.29E-07 1.30E-07 
bi211 2.24E·12 2.27E-12 2.31E-12 2.34E-12 2.37E·12 2.38E-12 
bi212 2.38E-12 2.45E-12 2.49E-12 2.52E-12 2.56E-12 2.53E-12 
bi213 1.31E-10 1.35E-10 1.38E-10 1.42E-10 1.46E-10 1.46E-10 
bi214 3.30E•10 3.37E-10 3.43E-10 3.50E-10 3.57E·10 3.57E-10 
r:;c2i0 3.2l'E·CJG 3.37E·Q(, 3.44E·06 3. 5 i E- OS 3.57E-06 3.55'0-(•6 

' 1 ~ .l 
-, c . f· ', ,-- ' ' .. 1 . c - -~ 1 ; (', ( r..: :·:o -

~- :_ ,,, : f ' . : l::. 1; ~- . ~: ~- ~ I I ~- <-L- 1 • L- -I' 

f!'~':'- 1. ?:- ,_- ?2 1. {'CT- 22 1.:_;]<:.; :' 1.::,:--n 1. r: [-? . 3.: r·- :-·? 
P- -i :~ I . ~-I, - 1 (; 2. f•:: E · i; 2. c:. ? . i ~ - - i (:' (, i...- l -,- ,. 

,, 

fJL~. I.~ ~. ~; ~ ::- 17 i..t-,:\E-17 L,- 7:· ". c::··,- 17 ~~ i :: - ~I !,';• - 1 i 
r ... ~:} ~ 3. i 1 [ -17 ::. 1 )I -17 3. :OC· 3.? ·-: . 17 3. ('c 1 ,·,· - 17 ,. __ - l 

f (' s:.' ::;_ -17 'i.7t,>17 ~- . ~:- ,· - "i 1- ( ·,' 1 {; '. ; :'·1 "it) 

r' ~· :- 1 ... L • ~ ~ f - 1 1 ' . (:.[- 11 c -~ c: -1 . ' I I ' ' ' -1 -11 
r: ~~-- 1 ~ S • -_;::. L -l_ .Y 9.Gui~-d ~' - ' • • i.:O 1 • .:.. i L c '7 't . C.L-(:_ 
rn?. I 9 t. 91 [ -14 7. 01 E- 14 7.11 -1 7. 2 .' '-- 14 7- 2E-1 . ~- - 1 t .. 
r n7'2 0 3.6SE·14 3.7~E-14 3.[50 - 1 3. [",cjf- 1 L.. 3. 2E-1 .F/ - 14 
r;;Z::2 '-'· LL-03 S.3H:-G3 ~- . 5 .: -c (/ • L '.,. .._ - (r ~) > • ~ ~- J -l' i 
ra222 1.08E-40 9.86E-26 1.00 -2 . 1. 02E- 25 1. 3E-2 .01 -40 
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0 

ra223 
'ra224 

ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 

"th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

1.72E-08 
2.08E-10 
6.13E-08 
1.39E-02 
6.55E-11 
4.14E-08 
1.20E-05 
S.OOE-15 
5.25E-39 
2.78E-08 
3.96E-08 
1.19E-02 
7.08E-01 
2.78E-09 
1 .60E-01 
3.55E-28 
5.36E-07 
1.80E-02 
7.48E-26 

1. 75E-08 
2.13E-10 
6.31E-08 
1.42E-02 
6.69E-11 
4.26E-08 
1.22E-05 
8. 17E -15 
4.81E-24 
2.82E-08 
4.07E-08 
1.23E-02 
7.21E-01 
3.57E-09 
1.64E-01 
3.63E-13 
5.36E-07 
1.83E-02 
7.60E-11 

1. 77E-08 
2.16E-10 
6.48E-08 
1.45E-02 
6.84E-11 
4.38E-08 
1.23E·OS 
8.34E-15 
4.89E-24 
2.86E·08 
4.13E·08 
1.26E-02 
7.34E-01 
3.58E-09 
1.67E-01 
3.71E·13 
5.36E-07 
1.86E·02 
7.72E-11 

1.80E-08 
2.20E-10 
6.65E·08 
1.48E-02 
6.98E-11 
4.49E-08 
1. 25E-05 
8.51E-15 
4.97E-24 
2.91E-08 
4.19E-08 
1.29E-02 
7.48E-01 
3.59E-09 
1.71E-01 
3.79E-13 
5.36E-07 
1.88E-02 
7.'84E-11 

1.83E-08 
2.23E·10 
6.82E·08 
1.51E-02 
7.12E·11 
4.61E-08 
1.27E-05 
8.69E-15 
5.04E-24 
2.95E·08 
4.26E-08 
1.33E·02 
7.61E·01 
3.61E-09 
1.74E-01 
3.86E-13 
5.36E-07 
1.91E-02 
7.96E-11 

1.83E-08 
2.20E·10 
6.82E·08 
1.51E-02 
7.12E-11 
4.61E-08 
1.27E-05 
8.69E-15 
4.92E-39 
2.96E-08 
4.20E-08 
1.33E-02 
7.61E-01 
2. 77E· 09 
1. 74E·01 
3.87E-28 
5.36E-07 
1.91E-02 
7.96E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04m~. burnup=1.6086E+04mwd, flux= 6.00E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

p3233 
pa?~7m 
~ •• ; ) _) '-.f 

pc>235 
u230 
u231 
u232 
u233 
u234 
u?35 
u236 
u2~7 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
;, ,')!,il;,; 

I,·} Ll 

r ."; 1 
i -~ L 
jC'L. 7 
j"\j.J _) 

f :· y 
f '.L. D 
r ,~ 1 
'' 
r)~(! 3 
r;.J' 4 
pu2 5 

charge ******* d ******* d ******* d ******* d ******* d 
1.4?f-01, l.L.?F-06 1.42E-06 1.42E-06 1.4(E-06 1.4?E-06 
1 . 81 E · 1 i 1 . ~ 1 i '. · 1 1 1 . 8 1 E - 11 1 . 8 1 E - 1 1 1 . !. 1 ;: - 1 1 'I • 8 1 ;: - 11 
L.C':;E-i·, :-.(J~·-E-12 J.C<:~-i: .... r~.:·-1: C.·~~·~c-1~~ 

.. OJC+l:CJ 
5.09E-36 
6.68E-32 
1.42£-06 
3.64E-01 
1.00E<1 
6.l1E+02 
1.86E+OZ 
1.35E-12 
3.63E+04 
7.46E-23 
7.18E-36 

.OOE+OO 
3.05E-13 
4.93E-28 
1.83E-06 
4.11E+01 
3. 11 E -14 
1. 20::-13 
(._ ..... _-·· 

c., ... _-. 
.. (!' :~ ~: ... \ 

. ~· : t - \ 

.L: 

,. 
•• J 

.lJ 

.uiJ~•l:O 
4.66E-21 
6.<:~-E-17 
1.42L-G~ 
3. f:,f-(11 
~ • (I - :... 1 C I 
6.7iL+C'2 
1.86E+OZ 
7.92E-07 
3.63E+04 
7.46E-08 
8.13E-36 

.OOE+OO 
2.07E·12 
4.92E-13 
1.85E-06 
4.11E+01 
3.63l'-07 
1 . c ']"- [)') 

. \._. ... 

- JU 

..., L·U 
-·.) 

'. . -1 
: _r P·-l_o 

' . 1 ., - (• 

'. 
!.. • 5 
". 2 

.OOE+OO 
4.74E-21 
6.93E-17 
1.51E-06 
3. 77E-01 
1.00E+01 
6.70E+02 
1.86E+02 
7.93E-07 
3.63E+04 
7.46E-08 
9.17E-36 

.OOE+OO 
2.07E-.12 
·4.92E·13 
1.87E-06 
4.11E+01 
3.63E-07 
1.fj['E-05 

·- ·- 7 ,, 

, .·-c -1 
- (· 

l .• 1 ~ - [! 
t I' -(• 

~~ 

-1 
-2 
-3 

.OOE+GO 
4.81E-21 
7.05E-17 
1.53E-06 
3.84E·01 
1. OOE+Cr1 
6.70E+D2 
1.87E+02 
7.94E-07 
3.63E+04 
7.46E-08 
1.03E-35 

.OOE+OO 
2.07E-12 
4.92E-13 
1.89E-06 
4.11E+01 
3.63E·07 
1. Olof- C·S 

- r_. 'f -+ ( 'J 
~ . i'; r 
'.' :·:c- I 
•.• t, ;·' ~ - \: 

- • ;' •t 1 ~ 

5. l ~ -0 

1. 5 - 1 
s. 1 -? 
5. 1 - 3 

. uoE-too 
4.89E-21 
7. 13E ·17 
1.5~[-06 
3.91E-01 
l.Gi E•Cil 
6.b'i~+02 
1.87E+02 
7.95E-07 
3.63E+04 
7.47E-08 
1.15E-35 

.OOE+OO 
2.07E-12 
4.92E-13 
1.91E-06 
4.11E+01 
3.63E·07 
1. 02' -05 
,, ·:··, 

A"'' 0 0 ':''• 

'' 
t. -. - ~' 

. ~~ 2 - ('i 

0 

.OOt:+OO 
4. 77E-36 
7.18E-32 
l.SOE-06 
3.91E-01 
1.01[+01 
6.6'h+02 
1.87E+D2 
1.33E-12 
3.63E+04 
7.47E-23 
1.15E-35 

.OOE+OO 
2.60E-13 
4.93E-28 
1.91E-06 
4.11E+01 
3.09E-14 
1. !.C·::- 13 

I:-

.. . . ~ 

5 . ~ I i~ -

_,_ 

1 . f: ~ .. 
: . 7 ., 

.00 + 

actinides 

( 
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0 

pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244m 
am244 
am245 

·am246 
cm241 
cm242 
cm243 
cm244 

.OOE+OO 
1.01E-34 
4.64E-32 
1.51E-03 
1;68E-07 
2.17E-12 
1.47E-07 

.OOE+OO 
2.69E-31 
7.61E-40 

.OOE+OO 
1.70E-32 
4.61E·10 
1.42E-14 
3.77E-12 

.OOE+OO .OOE+OO 
1.01E-19 1.01E-19 
4.61E-H 4.61E-17 
1.50E-03 1.50E-03 
1. 70E-07 1.70E-07 
1 .36E-11 1.36E-11 
1.50E-07 1.53E-07 

.OOE+OO .OOE+OO 
2.75E-16 2.81E-16 
7.94E-37 8.95E-37 

.OOE+OO .OOE+OO 
1.94E·22 1.94E-22 
2.74E-09 2.74E-09 
1.52E-14 1.52E-14 
4.31E·12 4.41E-12 

.OOE+OO .OOE+OO .OOE+OO 
1.01E-19 1.01E-19 1.01E-34 
4.61E-17 4.61E-17 4.61E-32 
1.50E-03 1.50E-03 1.49E-03 
1. 70E-07 · 1. 70E-07 1.67E-07 
1. 36E -11 1. 36E -11 2.15E-12 
1.57E-07 1.60E-07 1.60E-07 

.OOE+OO .OOE+OO .OOE+OO 
2.87E-16 2.93E-16 2.93E-31 
1.01E-36 1.13E-36 8.80E-40 

.OOE+OO .OOE+OO .OOE+OO 
1.94E-22 1.94E-22 2.43E-33 
2.74E-09 2.74E-09 4.50E-10 
1.52E-14 1.52E·14 1.40E-14 
.4. SOE -12 4.60E-12 4.06E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.6086E+04mwd, flux= 6.00E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 
cm246 
cm247 
cm248 
cm249 
cr.r250 
cm251 

tot;,! s 

9.56E-15 9.70E·15 9.86E-15 1.00E-14 1.02E-14 1.02E-14 
7.26E-17 7.44E-17 7.61£-17 7.78E-17 7.94E-17 7.94E-17 
1.86E-20 1.98E·20 2.10E-20 2.22E-20 2.35E-20 2.35E·20 
3.87E-23 4.23E-23 4.61E-23 5.02E-23 5.45E-23 5.45E·23 

.OOE+OO 3.21E·34 3.51F-34 ~-B2E-3' 4.15E-34 OOE+OO 
1.6';E-38 1.80E-38 1.97E-38 2.1·~~-3'3 2.3~E-38 2.5~~-33 

.O",;:<Q,) .OOC:+OO .00~+00 .C·'i'~•n:) .OOE+OO .0~'-TOQ 
3.75[~0~ 3.71i~O~ 3.7~~+0~ 3.7?~T04 ~.73~~(,. 3.7~!·+~~~ 

0 t lt.H. 5.t~c+~7 5.9;~+07 ~.00C+07 6.0GL•C7 6.0J~·G3 
0 lq ~rray has 
0 3q array has 
0 3q array h3s 
0 3q array has 
0 4q array has 
0 54q array has 
1library information ... 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken from position number 14 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

p1ss 0 applies s~art:up fuel_densiities . . 
f.;;~~_: n opull:..!S m1d t1:n2 dc·ns1t1c::.. c,f n1..r1 llbr...-.:ry 1n~crv<::l 

fir,t libri,ry updc.ted was ... 
1 

•_;' .- . J ~ i ' 

I ~ i 

::cntrot 
·-.ri r. r ·, t 

n~ocL.J l e: 

~ l . . ; C:: ~ i '' ,\.. c'. 

1:·.'('!,_. tr~._~m j,_,.j 1 c. i ...... :c 
u. • . i r or:; t h •. l 1 h l . 

c.J..:c.Jy data, in (.; liJ g.:.lildiiU or1d 

;: ·:.· :, - s L l i_ I ''I ~ ·-: <., ,·. l (· 4 • ~) 
. :.r~:::1 11 l•_l~: c···,J~Jl li!-·l·.~,ri-':--_, 

Gtal ener~n', ul't.: f r·c..Hil r.dr jo- vi 

actinides 

( 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
c 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* • 
• 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" Library 

fission product yields are from endf/b-v 

photon Libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* • 
* • 
* 
* 
* 

************************************************************W******************* 
• * 
*******************************.************************************************* 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number ~f nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far·field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uoZ 
power= .OOmw, burnup= 16980.rnwd, flux= 6.00E+07n/c•n**2-sec 

basis = 
(not·?, k·infinitic·~. ct.:-~d :1t1d Plc.-:);_:r·ntor ob:::orptir.'1··. ar~c- ccr~rect, only, if 1-.'c:ic:~,t·--1 cro~-:.~ sections 

i f"l i :. i ~. t .,.- _, ....- .. 7' *-;. d * ~ * '!': "': * .,., d ..,... * )'< * ">. ~ j.; d 
pr·oclu-: t ion--; 
ubsor;Jt ion~_; 
~ in(inity 

i . ? ; . ~· . ' ; > (1 '~' 1 . ? (,: t. 7 J ~ T 0 6 1 • 2 c_.l_. 1 :. Cl :: ·: 0 ;:· l . ~ t J :~ 5 2 7 L -t c: ~ 
1 _c,:: '-~'::c> Gro 1.02c~93E+06 1.l•.: ·.311E+C6 1.()~c 122f:+JS 
1. 23~:;,;•;,>00 1. 232993E+OO 1.Z:i2,)o7E+OO 1. 23233/E+OO 

initial 
actinide 
absorptions 1.010530E+06 
non-actinide 
abs. fracs. 1.573350E-02 
sas2h: far-field crit based 

power= .OOmw, burnup= 

sm149 
nd143 
eul51 
rh103 
xe131 
( •"'_ 1 -;-' 
~ i .• '1- .' 

i..L. '7''-' 
r.d1 -'· ~: 
(· ;; 

.,,I ') 
cd1 ·, 
I • 

initial ******* d 

5.44E-03 
1. 56E- 03 
1.58E-03 
7. 54i'- (.:. 
5. C•c::- ('!, 
7 r ·. - _ !·.' 

L W 
{ . . 7 ~~- . ." 
"2 • 2?r - (,...,. 

'i r 

5.44E-03 
1.58E-03 
1.59E-03 
7. 65[:- CJ4 
5 1.)F-04 
7 r · - r•:~ 

{ •j 

'.l: .. ( 

******* d ******* d ******* d 

1.010258E+06 1.009985E+06 1.009711E+06 

1.582122E-02 1.590741E-02 1.599281'.E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
16980.mwd, flux= 6.00E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

5.44E-03 
1.60E-03 
1.6C!E·03 
7.70[,·[1~ 

5.20[-0~ 
4 n,- ,-,; 

( 7 

2. :..:. ~ : •J.:. 

5.44E-03 
1.62E-03 
1.62E-03 
7 .86[ · Gi, 
5.2/C-04 
l1. flC'~-- r .. '. 

- ( ~~ l . '-. •t 

i.. • f -~· f-

1 ! -~ ;::""-t 
·:: .. , 1 ~... - L• .... 

1 - 0~ 1 19~-0~ 
1 ' C1.'. 1 . C.),-- 0-t 

5.44E-03 
1.64E-03 
1.63!:·03 
7.9TE-04 
5.3!,E-0!. 
!. ... r -- r· ·' 

;> -; --: ,._ 

i 
1 1 [~ - 'I-t 
1 -

5.44E-03 
1.64E-03 
1.63"-['3 
7.97E·04 
5.3~F-0!. 
f. 1 ~ r: r 't 
··.1 

{__,. 

,·, 

I . . .. -' ·~ 

1. L 'i C' lJ4 
1 - rr~ 

l :; 1 5 
I U 1 1 
eul 3 

(' ·-· _(" ~ ·-l-0 
I - l. I 'I -- G I .... I -\. ) 

.86E-0 6.97 -05 7. 7E-0 7.18 ·0) 
I i 
7. 9 -OS 

! • ::1 5 
7.2'./E- 5 

***·-~-- ... * d 
1.:::,-,:,.·::':;b 
1. l;:'"'dlt:+Go 
1. 2520CJ'JE+OO 
******* d 

1.009436E+06 

1.607!l11E-02 
uo2 

- .,. ..... ~~<;~"'1-,"* d 
i _? ~ ~-: .. ,:, ~ :-1"C'D 
1.C·:·''i'i?I'E+n6 
1.232004E+GO 
******* d 

1.009433E+06 

1.607752E-02 
fission products 

( 
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1 
0 

0 

pr141 
gd157 
la139 
pd105 
ba137 
ag109 
zr 93 

i129 
nd144 
mo 97 
·sm151 
gd152 
pd108 
zr 91 

y 89 
ru102 
ce142 
nd148 
nd146 
in115 
pd107 
ba138 
ce140 
ru 99 
xe132 
mo 9il 
1110100 
r.e 134 
z r 92 

i 12 7 
ru llY4 
~as2h: 

6.62E·05 6.71E-05 6.80E-05 6.89E-05 6.99E-05 6.99E-05 
5.97E-05 5.98E-05 5.99E-05 5.99E-05 6.00E-05 6.00E-05 
5.41E-05 5.49E-05 5.56E-05 5.64E-05 5.71E-05 5.71E-05 
2.71E-05 2.75E-05 2.79E·OS 2.83E-05 2.87E-05 2.87E-05 
2.61E-05 2.65E-05 2.68E-05 2.72E-05 2.76E-05 2.76E-05 
2.52E-05 2.57E-OS 2.62E·05 2.67E-05 2.72E-OS 2.72E-OS 
2.14E-05 2.17E-OS 2.20E-05 2.23E-05 2.26E-05 2.26E-05 
1.76E-05 1.78E-OS 1.81E-05 1.84E-OS 1.86E·OS 1.86E-OS 
1.66E-05 1.68E-05 1.71E-05 1.73E-05 1.76E-OS 1.76E-05 
1.23E-05 1.25E-05 1.26E-05 1.28E-05 1.30E-OS 1.30E-OS 
1.25E·OS 1.28E·05 1.29E-05 1.29E·05 1.29E-05 1.25E·05 
1.13E·OS 1.16E·OS 1.19E·OS 1.22E·OS 1.25E-05 1.25E·OS 
6.18E·06 6.29E·06 6.41E·06 6.52E·06 6.63E·06 6.63E·06 
5.66E·06 5.74E·06 5.82E-06 5.90E-06 5.98E-06 5.98E-06 
5.42E-06 5.49E-06 5.57E-06 5.64E-06 5.72E-06 5.72E-06 
5.12E-06 5.20E-06 5.27E-06 5.34E-06 5.41E-06 5.41E-06 
4.50E-06 4.57E·06 4.63E-06 4.69E-06 4.76E-06 4.76E-06 
4.34E-06 4.40E-06 4.46E-06 4.53E·06 4.59E-06 4.59E-06 
3.65E-06 3.70E-06 3.75E-06 3.81E-06 3.86E·06 3.86E-06 
3.20E-06 3.25E-06 3.29E-06 3.34E-06 3.39E-06 3.39E-06 
3.14E-06 3.19E-06 3.25E-06 3.31E-06 3.36E-06 3.36E-06 
3.11E-06 3.16E-06 3.20E-06 3.24E-06 3.29E-06 3.29E-06 
2.91E-06 2.95E-06 3.00E-06 3.04E-06 3.08E-06 3.08E-06 
2.49E-06 2.58E-06 2.67E-06 2.76E-06 2.86E-06 2.86E-06 
2.67E·06 2.71E-06 2.75E-06 2.78E-06 2.82E-06 2.82E-06 
1 .E·:'E-06 1 .82E-06 1 .BSE-06 1.E7F-f>l, 1.90E-06 1.90[-0') 
1.hf_·06 1.77E-06 1.80E 0:.· Lc?l-O(o 1.85E-QC, 1.B:il·C!6 
Lrr:-06 1.75E-06 1.77E-06 l.foC~-06 1.82E-0'o 1.82E-or, 
1.3,'E-06 1.39E-06 1.41E-G6 1.4)E-G6 1.45E·Q(, 1.45E·\6 
1~~~-·~~-r: . ...:. 1~7)0£:>06 1.3~E-f-.f, 1.:-::,r:-:;r-. 1.35E-06 1.35E·O~~, 
1.1,~..:-Vc 1.1'YC·u~ 1.21[-.J') 1.L~-~-Lb i.24E-L:'J 1.2'--t~-l-'6 

fi,,--li·.:ld crit based on b&I·J 15..,15, 3.l<:l:t/:, 20gwd/l;,tu 40,; i;;'J/ 
fraction of total absorption rate 

.OOmw, Lurnup= 16980.mwd, flux= 6.00E+07n/cm**2-sec 
initlal ******* d ******* d ******* d ******* d ******* d 

power= 

zr 96 
nd150 
xe136 
cd111 
br 81 
rb 85 
zr 94 
zr 90 
gd154 
sm154 
tel 30 
r !~ ' ' 
~- \. ( : 
1 --~ 1 Ci f." 
: ;, ~:: s 

. ' 
~~- H, 
d 1t:1 

ll• 1' ·] 
,.c 79 
~-L 1 :3 

kr l:l6 

1.03E-06 
9.81E-07 
9.34E-07 
7.14E-07 
6.94E·07 
6.66E-07 
5.81E-07 
5.34E·07 
4.86E-07 
4.5',E-07 
4.3cJE-D7 

:_-l}l 

7 
• I. - G 7 

- 07 

1. ('< -0 
J. r; 

: . ) ' 

1. :~ - (; 
1.1 c, ". ~ 1. 0 . 0 

1.10E-06 
9.95E-07 
9.47E-07 
7.26E-07 
7.03E-07 
6.75E-07 
5.89E-07 
5.41E-07 
S.OOE-07 
4.63E-07 
4.36E-07 

L. ~ _)..:..- CJ l 
;'.//C-C7 
~ • ~, ~- :_- C· 7 

1.11E-06 
1. 01E-06 
9.60E-07 
7.38E-07 
7.13E-07 
6.84E-07 
5.98E-07 
5.49E-07 
5.14E-07 
4.70E-07 
4.42E-07 

? - ?.1 ,, - l'/ 

~· 7 '- . : .. 

1.13E-06 
1. OZE-06 
9.73E-07 
7.50E-07 
7.23E-07 
6.93E-07 
6.06E-07 
5.56E·07 
5.29E-07 
4. 77E-07 
t..t.tE-07 

: -c -,-

1.14E-06 
1.04E-06 
9.86E-07 
7.62E-07 
7.32E-07 
7.02E-07 
6.14E-07 
5.64E-07 
5.44E-07 
4.83E-07 
4.55E-07 

. ~-

1.14E-06 
1.04E-06 
9.86E-07 
7.62E-07 
7.32E-07 
7.02E-07 
6.14E-07 
5.64E-07 
5.44E-07 
4.83E-07 
4.55E-07 

.: • ; _; !: ·~· ( 

. 07 1 . 1 :. c. 0 ;· 1 . ·; ' . ;, 7 1. - 0 7 1 . --~ _·; f_ - ': 

1.-. 
1 . ,f 
1. 2 
·,. G 
1.0 

- {"\ 7 1 -~ ,. 1 •· - 1 1 : 1 

- l.' / 
-C7 
-07 
-07 

-Ol 

! . ~- : ; 
1 • r-,-
I • ...,.J:.- { 

1.4 :'r:- 7 

1.2?::-? 
1 . C: '· -
1.0.:,E- 1 

l.L.. 
1.C 
1. ?-

1. 0) -

I, 
1. 
1. ,_ 
i. 

1. 

- C· ./, 1 . ,.. - ~- I 

. Ji 1. -G 
1. - G 
"!. '1 .,, 

-Ol 1. l ·0 

r;; uo2 

( 

125 
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ba134 9.51E-08 9.78E-08 1.00E-07 1.03E-07. 1.06E-07 1.06E·07 
te128 9.70E·08 9.84E-08 9.98E-08 1.01E-07 1.03E-07 1.03E-07 
sm148 8.67E·08 8.92E·08 9.16E-08 9.41E·08 9.67E·08 9.67E·08 
eu152 8.48E-08 1.01E·07 1.02E·07 1.03E-07 1.04E·07 8.66E·08 
pd104 6.52E-08 6.71E·08 6.90E-08 7.09E-08 7.28E·08 7.28E·08 
tb159 6.74E-08 6.85E·08 6.97E-08 7.09E-08 7.21E-08 7.21E-08 
se 80 6.68E-08 6.77E·08 6.87E·08 6.96E-08 7.05E-08 7.05E·08 
te125 6.54E·08 6.64E-08 6.74E·08 6.83E-08 6.93E-08 6.93E-08 
gd158 5.36E-08 5.45E-08 5.54E·08 5.63E-08 5.73E-08 5.73E-08 
cd112 4.94E-08 5.02E-08 5. 1 OE · 08 5.18E·08 5.26E-08 5.26E-08 

· nb 93 3.96E·08 4.10E-08 4.25E·08 4.40E-08 4.54E-08 4.55E-08 
sn117 3.53E·08 3.58E-08 3.64E-08 3.69E·08 3.75E-08 3.75E-08 
l i 6 3.55E-08 3.59E-08 3.64E-08 3.68E-08 3.73E-08 3.73E-08 
dy164 3.43E-08 3.49E-08 3.56E-08 3.62E-08 3.69E-08 3.69E-08 
dy162 3.32E-08 3.39E-08 3.46E-08 3.53E-08 3.60E-08 3.60E-08 
cd114 2.97E-08 3.02E-08 3.06E-08 3.11E-08 3.16E-08 3.16E-08 
sn119 2.71E-08 2.75E·08 2.79E-08 2.83E-08 2.87E-08 2.87E-08 
eu155 2.78E·08 4.51E-08 4.51E·08 4.51E·08 4.52E-08 2.69E-08 
sn115 2.48E·08 2.52E-08 2.56E·08 2.59E·08 2.63E-08 2.63E-08 
pm147 2.80E·08 6.54E-08 6.54E-08 6.54E-08 6.54E-08 2.62E-08 
pd110 2.37E-08 2.41E-08 2.45E-08 2.50E-08 2.54E-08 2.54E-08 
mo 96 2.20E-08 2.26E-08 2.32E-08 2.38E-08 2.44E-08 2.44E-08 
cd110 2.07E-08 2.14E-08 2.21E-08 2.28E-08 2.36E·08 2.36E-08 
br 79 1.98E-08 2.06E-08 2.13E·08 2.20E-08 2.28E-08 2.28E-08 
ag107 1. 73E-08 1.80E-08 1.88E·08 1.95E-08 2.02E-08 2.02E-08 

1 ~Cl~?h; fu- field crit b.1sed en bRw 15x15, 3.01Jwt%, 20ql·Jd/rlttJ 41)')' h?o/ 8~1. un2 fis:~lon products r;J~n 1?6 
0 f r· "" r ion of tO!<J[ ob..,,_~; j .... t -i !.fl 1·.:: te 

pm.,er= . or'!ilH I t:u,·nup= 1 i:9<l0. m,Jd, t l u:-.= 6. 01JC +0/oo/ Cr;," *2- ""C 
0 initial *kw::t."J\J~:• d **1(**** d ******* d *"'Y(***-« d **** ... ""* d 

sr 88 1.86E-08 1.89E-08 1.91E-08 1.94E-03 1.96E-08 1.96E-08 
X•'129 1.18E-Oil 1.2.5E-08 1.2lE-08 1. 31 E- 08 1.3f,E-O:J 1.~~E-08 
SC' 82 1.28E-08 1.2'1E-08 1. 31 E- 08 1.33E-08 1.35E-08 1.35E-08 
xe130 1.10E-08 1.13E-08 1.16E-08 1.19E-03 1.22E-08 1.22E-03 
sn126 1.13E-08 1.14E-08 1.16E-08 1.17E-08 1.19E-03 1.19E-03 
ba136 1.03E-08 1.06E-03 1.08E-08 1.10E-08 1.13E-08 1.13E-08 
se 78 9.97E-09 1.01E-08 1.03E-08 1.04E·08 1.05E-03 1.05E-03 
sn124 8.66E-09 8.78E-09 8.91E-09 9.04E-09 9.17E-09 9.17E-09 
dy163 8.34E-09 8.51E-09 8.69E-09 8.87E-09 9.04E-09 9.04E-09 
kr 82 7.88E-09 8.05E-09 8.23E·09 8.40E·09 8.58E-09 8.58E-09 
te126 6.80E-09 7.04E-09 7.28E-09 7.53E-09 7.78E-09 7.78E-09 
as 75 5.87E-09 5.95E·09 6.04E-09 6.12E-09 6.20E·09 6.20E-09 
eu154 5.53E·09 7.30E-09 7.42E-09 7.53E-09 7.65E·09 5.76E-09 
in113 4.93E-09 5.01E-09 5.08E-09 5.15E-09 5.23E-09 5.23E-09 
sn118 3.50E-09 3.55E-09 3.60E-09 3.65E-09 3.71E-09 3.71E-09 
sr 90 3.65E-09 3.95E-09 3.95E-09 3.95E-09 3.95E-09 3.63E-09 
sn122 2.99E-09 3.03E-09 3.03E-09 3.12E-09 3.17E-09 3.17E-09 
.·-' 11 f } . r; .. C- r ·~ ~ ,-,,·: ... 0 ' n .: ;-·- r :::' ' r; -.f-- n·J 7. 11 r;- _ r• '} 3. 11 :--. .. 
·.!11 :~c :_ • :_ I:..:.- '--' :.: L·- ..,.;_--:...: ' •• ~ I '- - t' "I (.. ·5 ·=.'L- U f 2. ::..tt .. - l'.; ~ • ~- ':. - l 

;:- ?:c ~: . (: ( -:-·- [ r; 1. 1..,1 \- - :· -~· 1. /,--:·_ · CY 1. ?L: :·- Cl•:; 1. /?L- C 1. ;-;-,. ' 
"' .. L f r ,: - ·,r, 

• I 
.... (;• . 1 ~. t . (_~ . 1 -

.... -t'·.J '. { • ~. -· ' - i '- ; . l- :__ ,, 
' - .. 

:o1Ul 7. '-0!:- 1 I • :. l- .. i !_: ;·. 6/ C:·· 1 D 7. E 1 L -1 J ( . .• ;:-1·:1 ~:· • ('J - i~ 1(1 
1 t ,, t:.1·-! ~ - I {,. '-~- ~; .. 1 0 ~·I 

0 
it • -F· 6.67F-b I. 7ie- L· c - ~-. ;· !~ - 1 . 

.· .. ' 
" 

-, .:;. . i 3. ::>i'J l:..- 'j u ' --1•.) "· j_; ~ ~. ,. 
( 1 4 -1 7. "- 1C• 7. 10 7. - 1 '] (. (1 -. -1.1 

t) 1. '· . i ' ::- lc' '· 1. C)f=:- 1 1 J 2. - 10 -, _r,,, 

t 1 1. • I 1. ·--~~=] 1. :I.) 1. ·H 1. '. - 1"·-' 

s 1 0 1. :s -1 1. L-1 0 1. 2::-10 1. -10 1. u 1. -1 J 
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1 
0 

0 

0 

kr 85 1.08E·10 1.33E·10 1.33E·10 1.33E·10 1.33E·10 1.06E·10 
sr 87 8.06E·11 8.20E·11 8.34E·11 8.48E·11 8.62E·11 8.62E·11 
nb 94 6.79E·11 6.97E-11 7. 16E ·11 7.36E-11 7.55E·11 7.55E·11 
te122 5.99E·11 6.16E·11 6.34E·11 6.52E·11 6.70E-11 6.70E·11 
se 76 5.40E·11 5.53E-11 5.67E·11 5.80E·11 5.94E-11 5.94E·11 
er166 3.79E·11 3.88E·11 3.96E-11 4.05E·11 4. 13E ·11 4.13E-11 
ge 74 3.34E·11 3.39E·11 3.44E·11 3.48E·11 3.53E-11 3.53E-11 
ge 72 2.44E·11 2.47E·11 2.51E·11 2.55E-11 2.58E·11 2.58E-11 
kr 80 1.61E·11 1.68E~11 1. 75E -11 1.83E ·11 1.91E·11 1.91E-11 
ce144 7.88E-12 1.42E·10 1.42E-10 1.42E-10 1.42E·10 6.32E-12 

·er167 3.12E-12 3.23E·12 3.34E-12 3.46E-12 3.58E·12 3.58E-12 
y 90 3.48E·12 3.76E-12 3.76E·12 3.76E-12 3.76E-12 3.45E-12 

te123 2.13E-12 2o21E-12 2.30E·12 2.39E·12 2.48E-12 2.48E-12 
sb125 1.88E·12 4.29E-12 4.29E·12 4.29E-12 4.30E·12 1.77Eo12 
cd108 9.66Eo13 1o02E-12 1.07E·12 1.12E-12 1.18E·12 1.18E·12 
ru106 1.05E·12 9.62E·12 9.64E·12 9.65E·12 9.66E·12 8.90E·13 
be 9 7.22E·14 7.32E·14 7.42E-14 7.52E·14 7.63E·14 7.63E·14 
sn114 3.72E·14 3.83E·14 3.94E·14 4.05E·14 4. 16E ·14 4.16E·14 
li 7 2o95E·14 2.99E·14 3o03E-14 3.07E-14 3.11E·14 3.11E-14 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burn up= 16980.mwd, flux= 6.00E+07n/cm**2-sec 

sb126 
te127m 
nb-95 
zr 'iS 
y 91 

sn123 
cd109 
tb160 
sr 89 
ru103 

initial ******* d 

1.30E·14 1.47E-14 
1018E-15 2 o 17E -12 
?o07Eo16 3062E-11 
1 0 c' 1l' 0 1 'c 3.U'~o11 

2o59Eo17 3o33E-11 
4o33Eo18 2057Eo15 
1 o 86Eo13 1.15E·17 
4o52Eo1i 4o08E-14 
6o02Eo19 7o09Eo12 
6o8.'.E·20 9o38E-11 

******* d ******* d ******* d ******* d 

1.48E·14 l.SOE-14 1.52E-14 1o37E-14 
2 o 17E -12 2018E-12 ? . 11lE -12 6 0 64 E -16 
3o62E-11 3o6?Eo11 3o62Eo11 7o73Eo17 
3. S<n: -11 3. 1

: '', ~ - 1 ~ 3. '; ':[. 11 3o70co17 
3o33E-11 3o33Eo11 3o33Eo11 8o82Eo18 
2o57E-15 2o57E·15 2o57E-15 2o68E-18 
1.20E·17 1.25Eo17 1.31E·17 1 o 92E 018 
4015E·14 4o22E-14 4o29Eo14 ZoOSE-19 
7o09E·12 7o09Eo12 7o09Eo12 1o78Eo19 
9o33Eo11 9o38Eo11 9o39Eo11 1o37Eo20 

sas2h: far-field crit based on b&w 15x15, 3.0Gwt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E·04u,w, burnup=1.6980E+04mwd, flux= 6.00t+07n/cm**2·sec 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
r:,:· C• 
n,_, 
ne 2 
ne :' 

0 

nu £: 
r, ~i 3 
r.a 4 
n.1 L,m 

nCJ 5 
r· 3 ' ., 
r,,: 
r:·0 
r;:g 7 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
9.55E004 9o69Eo04 9.82E-04 9.95E·04 1.01E-03 1.01E-03 
2.85E-06 2o89E·06 2.93E·06 2.97E-06 3.01E·06 3.01E-06 
1.11E-11 1o34E·11 1.35E-11 1.35E·11 1.36E·11 1.11E·11 

.OOE+OO 1o32E-35 1o33E·35 1.33E·35 1.34E·35 .OOE+OO 
1.45Eo08 1o46Eo08 1.47E-08 1.49E·08 1.50Eo08 1.50E·08 
1o58E-04 1o61Eo04 1o63Eo04 1.65Eo04 1.67Eo04 1.67E-04 

oODE+OO .OOE+OO oDOE+OO oODE+OO oOOE+OO oOOE+GO 
1 . 9 n '> (• '; 1 . <F :0 

0 n 5 1. c · 1 ° r,) 1. c·: · ·· ( . f1 ' • 0 ,c ~ ? r, ' ,. 0 ,, ·: 
' t) ~ L L • ~; 
1 ;~ ~) :_ u /" 
1 7 7 ~ -:: i} 
~ t.., 1 ·--I .. 
7 )3;0~03 
L !,'Jf- 2~ 

1 L ~ 
~ ~-:·.- ~ ~s 

i 2 ~~ i.. I 
c :.:·,EOC7 
c: (,'): (J.') 

S 27Eo28 

~, c i u~) 

-1 ? 7 - (•/ 

1 71 1 ', 
1 L· 0 l'r 
7 5 ~ + l 1:) 

( -~ (1') 

'j l1 < - I .• 

j L - ( 

f (' 0 0 
t: h 0 0 
5 2 ° 1 

5 <; ~ .. (;•) 
1 (\-·~- (1/ 

1 77; 1' 
1 C' ~ L· 0 11 
7 ~ ___. r· + ( 1 -~ 

t· 4'~i: ('•:) 
1 c ~ 0 

4 ~;I. ,_ .• 
1 ,: 0 0 (· ·: 

6 2.,JE 0 (,7 

2 9 ° (•6 
5 27E·13 

': 
7 '•' 
!.J ·- ~I 

6 ' 
~ ' L I I. 

~ it. 0 

t ••• :... 

I ~-

L 'i r 

1 

" 1 
[. 

i 1 
G- L' :. - ~' 

1. 3:?::- l7 
I . I • ' ·: r, 

:~ . t - : - ' -
7. ~· . ., r ~; 

' . L : .. -. '-t 

L ' c 3 
0 

( c u 
:0 c 0 
s L 0 2 

( 
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0 
1 

0 

mg 28 
al 27 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 
s i 31 
si 32 

tbtals 
flux 

.OOE+OO 
4.99E+04 
4.75E·26 
3.30E-37 

.OOE+OO 
3.64E-01 
5.30E-06 
8.21E-11 
1.43E-38 
5.95E-30 
5.75E+04 

2.61E·25 
4.99E+04 
4.74E-11 
3.38E·22 
7.10E·32 
3.69E-01 
5.44E·06 
8.55E-11 
1.49E-23 
6.27E-30 
5.75E+04 
6. OOE+07 

2.61E-25 
4.99E+04 
4.75E-11 
3.47E-22 
7.39E-32 
3.74E·01 
5.59E-06 
8.90E·11 
1.55E·23 
6.54E-30 
5.75E+04 
6.00E+07 

2.61E-25 
4.99E+04 
4.75E-11 
3.57E·22 
7.69E-32 
3.79E-01 
5.73E·06 
9.25E-11 
1.61E·23 
6.81E-30 
5.75E+04 
6.00E+07 

2.62E-25 
4.99E+04 
4.75E·11 
3.66E·22 
8.00E·32 
3.84E-01 
5.88E-06 
9.62E·11 
1.68E·23 
7.09E·30 
5.75E+04 
6.01E+07 

.OOE+OO 
4.99E+04 
4. 75E-26 
3.66E·37 

.OOE+OO 
3.84E·01 
5.88E-06 
9.62E·11 
1.h8E-38 
6.99E·30 
5. 75E+04 
6.01E·08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.6980E+04mwd, flux= 6.00E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
2.36E+01 2.42E+01 2.49E+01 2.56E+01 2.62E+01 2.62E+01 
1.03E-01 1.07E-01 1.11E-01 1.15E-01 1.20E-01 1.20E-01 
7.10E·03 7.35E-03 7.61E-03 7.87E-03 8.14E-03 8.14E-03 
3.54E-04 3.63E-04 3.73E-04 3.83E-04 3.93E-04 3.94E-04 
6.24E-10 6.40E-10 6.56E-10 6.71E-10 6.87E-10 6.87E-10 
2.10E-04 2.14E-04 2.18E-04 2.22E-04 2.26E-04 2.26E-04 
4.01E-11 4.06E-11 4.12E-11 4.18E-11 4.23E-11 4.24E-11 
?.~?F-11 2.74E-11 2.73E-11 2.82E-11 2.86E-11 2.r2~-11 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
r!-1?1? 
;c:: 1 ~ 
i~ i !' :' 
bi209 
ui 21 Orn 
bi210 
bi 211 
bi212 
bi 213 
b i 211, 
po21CI 
po211 :n 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn2:?0 

r:..? 
r :;(:;:·I. 
r ;, :· ~ ~ 

'' 
t ~ 
th 2!l 

.:. . 8 i c.- 1 G c . 9 :• r:- 1 (] 4. c; :_ · 1 Cl 5 .C 3 E- 1 0 S . 1 i'r- 1 :1 C, • L'r 1 0 

l.:)SE-02 
• OOE-t-00 

1.30F-07 
Z.3oE-1Z 
2e53L-12 
1.4tf·10 
3.~71:-10 
3.55F-06 

• O'=r!-+00 
z:63E-17 
1.33E-22 
2.19E-19 
4.91E-17 
3.30E·17 
1.01E-16 
5.56E-11 
9.25E-44 
7. 3·~C-14 
3. :.: ?L: -14 
(). :, :· r:- 0 '·~ 
1 I - -~ :j 

. ;~: ·~1[ + ;- ·=· 
1.62E-02 

.OOE+OO 
1.32E-07 
2.41E-12 
2.60E-12 
1.49E-10 
3.64E-10 
3.64E-06 

• OC>E+OO 
2.66E-17 
1 . 3 7E- 2 2 
2.25E-19 
S.OOE-17 
3.34E-17 
1.04E-16 
5.67E-11 
9.66E-29 
7.43E-14 
3. W'E -14 
1. r, 1 ·:- C' i 
1 . ·~· ~ 
1. L~ 
t_. 2~ 

r ~- -.- ;_. 0 

1.70E-uz 
.OGE+DO 

1. ~ •, t- 07 
2.44E-12 
2.6!,E-12 
1.S3C-10 
3. 7\)[ -10 
3. 7E-06 

.OOE+OJ 
2.70E-17 
1.39E-22 
2.lOE·19 
5.10E-17 
3.39E·17 
1.05E-16 
5.77E-11 
9.80E-29 
7.53E-14 
~-u~'-1~ 
1.- ,. ' . ~ 

t ' ·: -
1)3. C·. ·.,, - t<: 7. 1 

-~. t-C·::: 1.:.~ -o=: 1.~-
-"11 I.,·· '; ·: ( .-

.. ; ( 

u 

4.20E- !l 

- c~. ~ 

1 . .'. ·, - l ~ . , 
I 

?.. - (j ') 

4. -03 

'' •'I-. 

-Oli 

.fJY>CJfJ 
1.78E-02 

.OOE+OO 
1.37[·07 
2.4~E-12 
2.67E-12 
1.57E-10 
3.77E-10 
3.73E-06 

.OOE+OO 
2.74E-17 
1.41E-22 
2.36E-19 
5.19E-17 
3.43E·17 
1.07E·16 
5.88E-11 
9.94E-29 
7.64E-14 
4. (•9C-14 
1. 1' ·, r :' 

1 '~ >2) 
1 c c- 0:1 
2.) E- 10 
7.: :- o:; 
1.: - C2 
7 r· - 1 .I 
1 •• c- ( 

-0 

- ( 

-0 
-0 

• C<J :: + C<j 
1.1l5E-02 

.OOE+OO 
1.39E-07 
2.51E-12 
2. 71 E -12 
1.60E-1J 
3.84£:-10 
3.84E-C.6 

.OOE+O::J 
2.77E-17 
1.42E-22 
2.41E·19 
5.28E-17 
3.48E-17 
1.08E-16 
5.98E-11 
1.01E-28 
7.74E-14 
4. 15f -14 
~ . : -' ~- . '' --:' 

2.36 
7. -; 1 
1. c :• 

j . 1 (~ 
4.)1 

0 

1.LO:;c-fJ2 
.OUE+OCJ 

1. 3',:::- (17 
2. 51 E- 12 
2. t:-: i:- 12 
l.[Ct:-10 
3.r~r-1Q 
3. ~'7r::- (::) 

.DCC:+ GO 
2.710E-17 
1.41E-22 
2.41E-19 
5.28E·17 
3.49E-17 
1.07E-16 
5.98E-11 
9.81E-44 
7.75E-14 
4. ()',;::- 1:. 

1. ', ,;j 
? . .- ;.· i!) 
... : ·:: 

~~ . 

actinides 
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0 

-th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

1.33E·02 
7.61E·01 
2.77E-09 
1. 74E-01 
3.87E-28 
5.36E·07 
1.91E-02 
7.96E·26 

1.36E·02 
7.74E·01 
3.62E-09 
1. 77E-01 
3.94E-13 
5.36E·07 
1.94E·02 
8.08E·11 

1.39E·02 
7.87E·01 
3.63E-09 
1.81E-01 
4.02E-13 
5.36E·07 
1.97E.-02 
8.20E·11 

1.43E·02 
8.00E·01 
3.64E·09 
1.84E-01 
4. 1 OE ·13 
5.36E-07 
1.99E-02 
8.31E-11 

1.46E·02 
8.13E·01 
3.66E·09 
1.88E-01 
4.18E-13 
5.36E-07 
2.02E-02 
8.43E·11 

1.46E·02 
8.14E·01 
2. 76E·09 
1.88E-01 
4.18E·28 
5.36E-07 
2.02E-02 
8.43E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.6980E+04mwd, flux= 6.00E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

nr235 
np236Hi 
np236 
np237 
nr231l 
np?,~9 
n;..;c. ... Om 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
r~~~~ 
iou2 4 5 
I c;:2!. (; 

:.1:·2:::9 
f, ~~I;:_ L, (_) 

,-_:·.f.>~ I 

. :·.'- ... ; 

( .. ilu.:_...,. .... 

o'::-:ilJ24) 

am246 

1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 1.42E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.08E-12 8.08E-12 8.08E-12 8.08E-12 8.07E-12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .~OE+OO .OOE+OO .OOE+OO 
4.77E-36 4.96E-21 5.03E-21 5.11E-21 5.18E-21 5.01E-36 
7.18E-32 7.30E-17 7.43E-17 7.55E-17 7.68E-17 7.68E-32 
1.50E-06 1.58E-06 1.60E-06 1.62E-06 1.64E-06 1.59E-06 
3.91E-01 3.97E-01 4.04E-01 4.11E-01 4.17E-01 4.17E-01 
1.01E+01 1.01E+01 1.01E+01 1.01E+01 1.01E+01 1.01E+01 
6.69E+02 6.69E+02 6.68E+02 6.68E+02 6.67E+02 6.67E+02 
1.87E+02 1.87E+02 1.87E+02 1.87E+02 1.88E+02 1.88E+02 
1.33E-12 7.96:0·07 7.97E·07 7.93E·07 7.99E·07 1.31E-12 
3.63 +CI- 3.i.::;;:.; 3.63[+01, 3.6::0::;::,.·, 3.:. ~.(,/, 3.(,3Hi:i.', 
7 . !. :' L- - ( 5 I .• .:. t. L - c ~ 7 • ~ 7 E - 0 0 7 • :.. -!- ~ ~ - l~ 3 ~· ...... !~ - 0 •j 7 0 -'+ :~- t. - ::. 3 
l.lSE-35 1.2~E-35 1.43E·35 1.59E·35 1.7~~·3S 1.75E·35 

.OGE+OO .00E•00 .OGE+OO .O~f+OO .0! 0 +~0 .OOE+OO 
z.oo::-13 2.0/'1:·12 z.on-12 z.oc:•-12 2.•·;•-1:: 2.2E-13 
4.93[·28 4.9?E-13 4.92E-13 4.9:E-13 ~-~:~·13 4.?2E·28 
1.91E-06 1.9-C:-06 1.96E·06 1.9~cE-(;6 2.CiE·G6 Z.OuE-06 
4.11E+01 4.11~+01 4.11E+01 4.10E•01 4.10E+01 4.10E+01 
3.09E·14 3.~3E·07 3.63E·07 3.f3C·07 3.6~E-07 3.02E·14 
1.40E·13 1.0~:-05 1.0RE-05 1.0~[-05 1.G~E-05 1.51E·13 
9.8~E-38 1.1CC:·37 1.22E-37 1.35E·37 1.5'L·37 1.50E·37 
7.90~·39 5.31E·16 5.32E-16 5.32E-16 5.33E-16 9.01E·39 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.27E·10 2.71E·10 2.71E·10 2.71E-10 2.71E-10 1.20E-10 
9.16E·22 7.56E·14 7.58E-14 7.60E-14 7.63E-14 2.29E-22 
5.36E-03 5.50E·03 5.50E-'03 S.SOE-03 S.SOE-03 5.35E·03 
2.95E+01 2.96E+01 2.97E+01 2.98E+01 2.98E+01 2.98E+01 
5.11E-01 5.11E-01 5.11E-01 5.11E-01 5.11E-01 5.10E-01 
4.30E-05 5.03E-05 5.03E-05 5.03E-05 5.03E-05 4.25E-05 
3.09E-05 3.15E·05 3.21E-05 3.26E·05 3.32E-05 3.32E·05 
1.t6E·29 1.1'1E·14 1.ME·14 1.t7c·14 1.70E-14 1.80E·29 
~- .. . • '. ; f -. :- --, ~ ; r _ ""\ r ~ · · · ..., ·· -- - c 

.C' 1Jt:+(J0 6 .. ~/L-:;f-, /.(!'-,(_-~6 7.:, -_;•_ ( ....... ,:_-:..,.:.1 .uv~_+I .. :J 

• ~ · · - .,. 1 0 : ~ ~ C<J . C d l- + U •J · · · - ' ' · + ~ :, • c; -:) L -+ L· :} 
i . ,, ~ . ~-.:, i . : .. :· - 1 :; 1 . c 1 E - 1 c '; . L ·, ' ' I . ·, ' . 1 ' i . ::' 1 : ...• 

" - I -~ 

1:. i :--I 
I I" ~ • ··, 7 

•:-. [ 0 

i:;+ 0 

~i . ' ~'::: - : ·, 

.. -r ~ 

~. ~- c L- 1/' 
1 . ..'.. 1; t_- C<S 
·' ... I 

1 . 3 ~ E -11 
1 . ~ ,. : - r / 

L. ~ 7 t__. -·~ • L :. [ - j {; 

.GI.i + 0 
1. ~..rC1 E-:: c., 

.OOE+OO 

'l.i ,, 
-I· 

. ,. 
.-1-1. .. 

1. '. :'·1; 
i . 

1. 
l.iio+UJ .ODE.,. 0 .OOE.,.u 
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0 

cm241 
cm242 
cm243 
cm244 

2.43E-33 
4.50E-10 
1.40E-14 
4~06E-12 

1.93E-22 
2.73E-09 
1.51E-·14 
4.69E-12 

1.93E-22 
2.73E-09 
1.52E-14 
4.79E-12 

1.94E-22 
2.73E-09 
1.52E-14 
4.89E-12 

1.94E-22 
2.74E-09 
1.52E-14 
4.99E·12 

3.55E-34 
4.45E-10 
1.40E-14 
4.36E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.6980E+04mwd[ flux= 6.00E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

· cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm25 1 

totals 

charge ******* d ******* d ******* d ******* d ******* d 
1.02E-14 1.04E-14 1.05E-14 1.07E-14 1.09E-14 1.09E-14 
7.94E-17 8.11E-17 8.28E-17 8.45E-17 8.62E-17 8.62E-17 
2.35E-20 2.48E-20 2.61E-20 2.75E-20 2.89E-20 2.89E-20 
5.45E~23 5.90E-23 6.38E·23 6.88E·23 7.41E-23 7.41E-23 

.OOE+OO 4.49E-34 4.86E-34 .5.24E-34 5.65E-34 .OOE+OO 
2.34E-38 2.55E-38 2.78E-38 3.02E-38 3.29E-38 3.29E-38 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 6.00E+07 6.00E+07 6.00E+07 6.01E+07 6.01E-08 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1librAry inform~tion ... 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken from position number 15 of librory on unit 33. 

pnss 1 
P'·""' 0 
*,:.,lo-~)'~tc'H cont1·ol OJ";dJle s;,,.;:> library* 
u~;cd o t lmc-dcp.:!ndent nt;utron Sl>:ctrum, for each of the ubove f:dsses 

pnss 0 applies start-up fuel d~nsiities 
pass n applies mid tin1e densities of nth library interval 

first library updated was ... 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ..• 
******************************************************************************** 
* * 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

C-4..~ f!·c.;11 tL·:' li•;f,t ,·! .. •':rlt, 3·ti,tir.L.:
1 

r:nd fi:·:-~i-~· ;·:·"'-i ~ ... l~!,:·::-jrj,~s 

c..·_cuy d.:ltD, ir,cluJir.~? F;-111.r:ld ond total energy, art: fr~.·•r C:tJdf/b-vl 

·:~ :·r ~~. ftL. ~f. ·1_r·L:r, f.;~ ;)f. ;:-')l' Ct~(-_ : '-'-~ ic n~· 
( .· ., : t ! •• ! ll '-:.. ., : i 

i i ' ' y \. ,~. 

~; ' 1 ,- ~ I 
_..,,, ,, ~~ . i l \ ,. 

: ; l 1 : 1 -, .-. 
L~ ' 

·'· r 
t-::o.._, .. ~.L·.._; \.v ir·,clLk.:<..: Lrr:._{;;~=::_,trut·.~u!~::, rr..-:;, tJ_,,___ 1,,.,-~1 ],-. 

sLe infor111ation -.bovc thi, bux (if present) fvr l<Jte:r u;xl.:.tcs 

* 
* 
* 
* 
* 

* 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* * ******************************************************************************** 
* * ******************************************************************************** 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elemen"ts 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 132 
power= .OOmw, burnup= 17874.mwd, flux= 6.01E+07n/cm**2-sec 

basis = 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.264834E+06 1.264255E+06 1.263673E+06 1.263090E+06 1.262504E+06 1.262498E+06 
absorptions 1.026414E+06 1.026221E+06 1.026026E+06 1.025829E+06 l.025631E+06 1.025627E+06 
k infinity 1.232285E+OO 1.231952E+OO 1.231620E+OO 1.231287E+OO 1.230953E+OO 1.230952E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 1.009912E+06 
non·actinide 

1.009635E+06 1.009357E+06 1 .009077E+06 1.008797E+06 

il~·J··. fr~H .... -.;, 1,,:.~,771{,:-0~ 1.6162·~(:E-02 1.('"? __ t~?:~-c_1 : 1.()3036C-02 1.£413::-::t::--02 
~:3~~2h: fDr-field crit b.::~..:d on b~-w 15x15, 3.0:,·,~~·:·, 2G']Hd/:1l~~u L.O~~ h2::J/ 8:.; uu2 

fraction of totc.l "•'-hGiption rate 
power= .OOmw, burnu~= 17874.mwd, flux= 6.01E+07n/cm**2-sec 

initial *****x* d ******* d ******* d ****~•• d ******* d 

sm149 
nd143 
eu151 
rh103 
x•"131 
cs133 
sm14 7 
tc 99 
nd145 
gd155 
sm152 
me 95 
sm150 
kr 83 
cd113 
cs135 
~·.11 "1 
r·u1 1 

( .-: ~ ( 

i>"'' 5 
< 1 9 

•.. ·I I 

I 7 

7 

9 2 

5.44E-03 
1.64~-03 
1.63E-03 
7.97E-04 
5.34E-04 
4.15E-04 
3.05E-04 
2.87E-04 
2.34E-04 
2.23E-04 
1. 75E- 04 
1. 62E · 04 
1.21E·04 
1. OOE-04 
1.02E-04 
9.39E-05 
7.~~::-05 
7.-51E-GS 

.\..' 

. [ {' . c) 

. /'!.' -OS 
• ('· -(rt.:: 

5.44E-03 
1.·.~- 0 -03 
1.C..E-03 
8.0:JE-G4 
5.41E-04 
4.20E-04 
3.09E-04 
2.90E-04 
2.37E-04 
2.23E-04 
1.78E-04 
1.64E-04 
1.23E-04 
1.01E-04 
1.0?E-04 
9.52E-05 
7.3~)::-o~; 

?.4.:~-C·J 

,· L -,.. 
. -c 

-05 1. 7 -0 

5.44E-03 
1.63[-03 
1.65E-03 
8.18E-04 
S.I,SE-04 
4.26E-04 
3.13E-04 
2.94E-04 
2.40E-04 
2.23E-04 
1. 81 E- 04 
1.67E-04 
1.24E-04 
1.03E-04 
1.02E-04 
9.64E-05 

7.~·:,~-(1) 

7.:~·;~-cs 

. • 1 ;:__-c; 

:._. C( ~=- [j 

1 i:- c 
1 • .--. i - ~ -. 

1. OE- 0 

5.44E-0) 
1.71E-03 
1.67E-03 
8.29E-04 
S.S)E-04 
4.31E-04 
3.17E-04 
2.97E-04 
2.43E-04 
2.23E-04 
1.83E-04 
1.69E-04 
1.26E-04 
1.04E-04 
1.02E-04 
9.77E-05 
7. i, ~ r-- f· r; 

(' 

·-· .'. 

( • , I - t_· ~· 

1 . -' ~-- - ( ~ 
,, . 
1. 3E-05 

1. 7.-~L-:- C:5 
1. 6:3<:- 03 
8.40E-04 
5.62E-04 
4.37E-04 
3.21E-04 
3.00E-04 
2.46E-04 
2.23E-04 
1.86E-04 
1. 71E-04 
1.28E-04 
1. OSE-04 
1.02E-04 
9.89E-05 
-;-. 7'. ':- ns 
7.70~-:-o~ 
7 . - C·5 

-i· 

1. 
1 : •. 

1.36E- S 

5.44E-03 
1. 73:0 -(3 
1.68E-03 
8.40E-04 
5.62E-04 
4.37E-04 
3.21E-04 
3.00E-04 
2.46E-04 
2.23E-04 
1.86E-04 
1. 71E-04 
1.28E-04 
1.05E-04 
1.02E-04 
9.89E-05 
7. 71 ~- crJ 
7. 7UL:- Qt) 

7. ~\; :=- G'::· 
~ • l_' :: ~= - (, c; 

l' . 

[-\.; 

I • •. ;~ 

1 t. _r 

-
1. 6 -0 

1.008793E+06 

1.~:.l3l5F-r;2 
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sm151 L26E-05 1.29E-05 1.29E-05 1.29E-05 1.29E-05 1.26E-05 
pd108 6.63E·06 6.75E·06 6.86E-06 6.98E-06 7.09E-06 7.09E·06 
zr 91 5.98E·06 6.06E·06 6.14E-06 6.22E-06 6.29E·06 6.29E·06 
y 89 5.72E·06 5.79E·06 5.87E-06 5.94E·06 6.02E-06 6.02E·06 

ru102 5.42E·06 5.49E·06 5.56E-06 5.63E·06 5.71E-06 5. 71 E-06 
ce142 4.76E·06 4.82E·06 4.88E-06 4.95E·06 5.01E·06 5.01E·06 
nd148 4.59E·06 4.65E·06 4. 71E·06 4.77E·06 4.83E·06 4.83E·06 
nd146 3.86E-06 3.91E·06 3.96E·06 4.01E·06 4.07E·06 4.07E·06 
pd107 3.36E-06 3.42E·06 3.47E·06 3.53E-06 3.59E-06 3.59E·06 
in115 3.39E-06 3.43E-06 3.48E-06 3.53E·06 3.57E·06 3.57E-06 

·ba138 3.29E·06 3.33E-06 3.38E·06 3.42E-06 3.46E-06 3.46E·06 
ce140 3.08E-06 3.12E-06 3.16E-06 3.20E-06 3.24E-06 3.24E-06 
ru 99 2.86E-06 2.95E-06 3.04E-06 3.14E-06 3.24E-06 3.24E-06 
xe132 2.82E-06 2.86E-06 2.90E-06 2.94E-06 2.98E-06 2.98E-06 
mo 98 1.90E-06 1.92E-06 1.95E-06 1.97E-06 2.00E-06 Z.OOE-06 
mo100 1.85E-06 1.87E-06 1.90E-06 1.92E-06 1.95E-06 1.95E-06 
xe134 1.82E-06 1.84E-06 1.87E-06 1.89E-06 1. 92E- 06 1.92E-06 
zr 92 1.45E-06 1.47E-06 1.48E-06 1.50E-06 1.52E-06 1.52E-06 

i 127 1.35E-06 1.37E-06 1.39E-06 1.41E-06 1.43E-06 1.43E-06 
ru104 1. 24E-06 1.26E-06 1.28E-06 1.29E-06 1.31E-06 1.31E-06 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 

fraction of total absorption rate 
power= .OOmw, burnup= 17874.mwd, flux= 6.01E+07n/cm**2-sec 

zr QA 
n'_H 50 
xe 136 
cd111 
br 81 
rb 135 
zr 94 
gd154 
zr 90 
sr.l15 4 
te130 
rb 87 
ba135 
se 77 
pd106 
gd156 
kr 84 
dy161 
ru100 
sb121 
se 79 
sb123 
nd1l.2 
bo13~ 
k r ·•.· 
t ~' 

:._,rrl !..:: 
( u 

. ' ,,_ 

t· 
. ' 

~.: ...... 

cu 
nb .:i 

initial ******* d 

1. 1!.[-06 
1.0~.~-C:~J 

9.~~7E-G7 
7.t:3E-07 
7.)2E-Ol 
7.02E-07 
6.14E-07 
5.44E-07 
5.64E-07 
4.83E-07 
4.55E-07 
4.04E-07 
2.85E-07 
2.95E-07 
2.90E-07 
2. 73E-07 
1.93E-07 
1.64E-07 
1.53E-07 
1.56E-07 
1.47E-07 
1.26E-07 
1 . 11 h- (',-, 

1. G ~E- ( 7 
1 ( ~[·- ( .... 

;_-. 1:_,/l- l···· 

r. • (( ~~ - :.· :' 

4 .. )C-uO 

1.E10-0I) 
1.05!'-06 
1. GC'E- f.J·6 
7.75E-0? 
7.42E-07 
7.12E-07 
6.22E-07 
5.59E-07 
5.71E-07 
4.90E-07 
4.61E-07 
4.10E-07 
2.95E-07 
2.99E-07 
2.95E-07 
2.78E-07 
1.95E-07 
1.67E-07 
1.57E-07 
1.58E-07-
1.49E-07 
1.27E-07 
1. 1-' E- f17 
1.GJE-07 
1.o:~r-n7 

'i .l1•• E- ,'I 
S1 .9~·L-Ci..~ 

1.0)i-C7 
7. ~ .{ ,: ... ,, 
f __ •. 

L 
.\. '-

' 
4.70 -03 

******* d ******* d ******* d ******* d 

1.1n-o,: 
1.0h-c·6 
1. 01 E- 06 
7.37E-07 
7.521:-07 
7.21E-07 
6.30E-07 
5. 74E-07 
5.78E-07 
4.97E-07 
4.6/E-07 
4.15E-07 
3.04E-07 
3.02E-07 
2.99E-07 
2.82E-07 
1.98E-07 
1. 70E-07 
1 .61E-07 
1.60E-07 
1.51E-07 
1. 29E-07 
1.17E-07 
1.Pc-Gl 
1. 1 !" r" ['. :• 

1. l' ~ 
1 • C ·? ~: - C· :' 
1 . lit,;[- ( 7 

(, .. 

'i: 

:· . .., 
4. u:, -Go 

'1 . 19::- [>:, 
1. o:JE- o6 
1.C·'3E-06 
7.S9E-07 
?.UE-07 
7.3DE-07 
6.38E-07 
5.90E-07 
5.86E-07 
5.04E-07 
4.73E-07 
4.20E-07 
3.14E-07 
3.06E-07 
3.04E-07 
2.86E-07 
2.00E·07 
1. 73E-07 
1.65E-07 
1.62E-07 
1.52E-07 
1.31E-07 
1.?~1[-07 
1.15E-:'7 
1. 11 c- r,7 
1. ci;l- :·.;· 
1 . (; ~~ [ -C.· 7 
1 .C~r ! - "7 
l . :,.' ~· l - ~- -

I t !. 

:' .. ~ 
:-... r, .. ,_. 
L 

5.01 -G:J 

1. 20!':- 06 
1.0'/[·06 
1.0~E-06 
8.12<:-07 
7.71E-07 
7.39E-07 
6.46E-07 
6.06E-07 
5.93E-07 
5.11E-07 
4.79E-07 
4.26E-07 
3.24E-07 
3.10E-07 
3.08E-07 
2.91E-07 
2.03E-07 
1.76E-07 
1.69E-07 
1.64E-07 
1.54E-07 
1.33E-07 
1.23~-07 
1.13l>07 
1 • 17<:- C,? 
1 {; ·, - i i 

1. ut·:_·- u;· 
1. C·?E- (I
f. C;:_:_- '<' 
/'. 

7. - '· 

r 
J • I ·• 

5. 6t:- Go 

1 . ;-- ~, r - r .. : 
1 . c., c · C:c 
1 . ('•~ ~- C ·) 
8. 1? E- (j l 
7.71t:·07 
7.39E-G7 
6.46E-07 
6.06E-07 
5.93E-07 
5.11E-07 
4.7\JE-07 
4.26E-07 
3.24E-07 
3.10E-07 
3.08E·07 
2.91E-07 
2.03E-07 
1.76E-07 
1.69E-07 
1.64E-07 
1.54E-07 
1.33E-07 
1.:~~-c? 

1.1; ' - !·7 
1. -, 

: .l 

- ••• -' ..J 

) . 11 t.:.- UJ 

( 
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sn117 3. 75E-08 3.80E-08 3.86E-08 3.91E·08 3.96E·08 3.96E-08 
dy164 3.69E-08 3.76E·08 3.82E·08 3.89E-08 3.95E-08 3.95E-08 
l i 6 3.73E-08 3.78E·08 3.82E-08 3.87E-08 3.91E-08 3.91E-08 
dy162 3.60E-08 3.67E-08 3.75E-08 3.82E-08 3.89E-08 3.89E-08 
cd114 3.16E-08 3.21E-08 3.25E·08 3.30E-08 3.35E-08 3.35E-08 
sn119 2.87E-08 2.91E-08 2.95E-08 2.99E·08 3.03E-08 3.03E-08 
sn115 2.63E-08 2.67E-08 2.70E-08 2.74E·08 2.78E-08 2.78E·08 
pd110 2.54E-08 2.58E-08 2.62E-08 2.66E-08 2.71E-08 2.71E-08 
mo 96 2.44E-08 2.51E-08 2.57E-08 2.64E-08 2.71E-08 2.71E-08 
cd110 2.36E-08 2.43E-08 2.51E-08 2.59E-08 2.67E-08 2.67E-08 

· eu155 2.69E-08 4.52E-08 4.53E-08 4.53E-08 4.53E-08 2.60E-08 
br 79 2.28E-08 2.35E-08 2.43E-08 2.51E-08 2.58E-08 2.58E-08 
pm147 2.62E-08 6.54E-08 6.54E-08 6.54E-08 6.54E-08 2.45E-08 
ag107 2.03E-08 2.10E-08 2.18E-08 2.26E-08 2.34E-08 2.34E-08 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 

fraction of total absorption rate 
power= .OOmw, burnup= 17874.mwd, flux= 6.01E+07n/cm**2-sec 

sr 88 
xe129 
se 82 
xe130 
sn126 
ba136 
se 78 
dv163 
;::,'1124 
k r c2 
tc126 
"'; 75 
eu154 
in113 
sn118 
sr 90 
sn122 
cd116 
sn120 
ge 73 
ho165 
gd160 
cs137 
dy160 
ge 76 
xe128 
sr 86 
cs134 
tc12/. 
sn116 
J: r- PS 
~--:, ! l I 

r::...~ ,_ 
1' 1:-: 

:·1· 

t-.1 .:.. 

c:.. 1 '• 
Cl' 10 

initial ******* d 

1.96E-08 
1.36E-08 
1.35E-08 
1.22E-08 
1 .19E-08 
1.13E-08 
1.0SE-08 
9.04!'-09 
9.17t:-G9 
8. 51'E- 09 
?.?::E-09 
6.20E-09 
5.76E-09 
5.23E-09 
3.70E-09 
3.63E-09 
3.17E-09 
3.11E-09 
2.34E-09 
1. 77E- 09 
8.20E-10 
7.94E-10 
8.41E-10 
6.87E-10 
6.05E-10 
4. 18E- 10 
2.06E-10 
2.31E-10 
1. 65E -10 
1.60~·10 
1.P'>Fl 
c. ( ::: 11 
/ • ~; 1 

:· - '1 1 
/.. t 'c, L · 11 
c: ' ~ 1 I 

. i1 

I .. t 1 
6. ',;- . i 
3. :,;, ·1 

1.99E-08 
1.41E-03 
1.37E-08 
1.25E-08 
1.20E-08 
1.15E-08 
1.07E-08 
9.??F-0'i 
<y. _::: ·:• L- •.··~ 
e.7~jE.-ltS 
1.;.0)[-ji 
6.:-'.;E-09 
7.76E-09 
5.30E-09 
3.76E-09 
3.9::0E-09 
3.21E-c,·; 
3 .16E-09 
2.37E-09 
1.79E-09 
8.39E-10 
8.08E-10 
9.12E-10 
7.07E-10 
6.13E-10 
4.30E-10 
2.11E-10 
7.60E-10 
1. t.sc- 1 o 
1.64l-10 
1.3> 

? . ·,-. !"-: 
t>. f - l 

c . ' 

1. 
7 
-'· 

; . 1 
t:-1 

******* d ******* d ******* d ******* d 

2.01E-08 
1.45E-08 
1.38E-08 
1.28E·08 
1. 22E·-08 
1.18E-08 
1.08E-08 
9.!.0E-09 
9.~2:~-0? 

8.93E-09 
8.29E-Oi 
6.37E-09 
7.88E·09 
5.38E·09 
3.81E-09 
3.96E-09 
3.26E-09 
3.20E·09 
2.40E·09 
1.81E·09 
6.58E·10 
8.22E·10 
9.13E-10 
7.28E-10 
6.21E·10 
4.41E·10 
2.17E-10 
7.70E-10 
1.71E-10 
1.69E-10 
1 . : : . ~ . 1 ' 
~~ • I . ' ' ~ 

1: • ~~ , ; - I I 
7. r · - ~. 1 
L .. 

.. ·-I 

( • ( / L • 

1. ~ __ ;:- "t 

3. L::.;:c-1 

2.04E-08 
1.50E-08 
1.40E·08 
1.31E·08 
1.23E·08 
1.20E·08 
1.10E·08 
9.5.Q[-09 
9. SSE:-lP 
9.11E-09 
8.55E-09 
6.45E·09 
7.99E·09 
5.45E·09 
3.86E·09 
3.96E-09 
3.30E-09 
3.24E-09 
2.43E·09 
1.84E·09 
8.77E·10 
8.35E·10 
9.13E·10 
7.48E-10 
6.29E-10 
4.53E·10 
2.22E-10 
7.81E·10 
1.75E-10 
1. 73E -10 
1 . :;:<: - 1 '1 

i' 'I' ·,' 

7.? :; : ~i I 
t_. • ~- ' : ': i 

.. -I l 

.4 

. 't C- 12 

2.07E-08 
1.55E-08 
1.42E-08 
1.35E·08 
1.25E-08 
1.23E-08 
1.11E·08 
9.71'!'-09 
c;_,·,u-H 
9.29E-09 
8.81E-09 
6.53E-09 
8.11E-09 
5.53E·09 
3.91E·09 
3.96E-09 
3.34E·G9 
3.29E·09 
2.47E-09 
1. 86E- 09 
8.96E·10 
8.49E·10 
9.13E·10 
7.69E·10 
6. 37E ·1 0 
4.65E-10 
2.27E-10 
7.91E·10 
1. 7P:C- 10 
1./:C-1:• 
1 • l -:_ ,- ~ r 

c 

7 . /_- !' - .. i i 
c. t ',. ·, -. 

4. 7L- " 

2.07E-08 
1.55E-08 
1.42E-08 
1.35E-08 
1.25E-08 
1.23E·08 
1.11E-08 
9.71)':-09 
9 .[ ,_: ~- 09 
9.29i:-09 
B.illE-09 
6.53E-09 
5.99E-09 
5.53E-09 
3.91E-09 
3.61E-09 
3.34E-09 
3.29E·09 
2.47E·09 
1.86E·09 
8.96E·10 
8.49E·10 
8.37E·10 
7.70E·10 
6.37E·10 
4.65E·10 
2.27E-10 
2.24E-10 
1.7?~·10 
1. i"LE -10 
1.'''-E• 

';( 

I' 

<: .j. ',I -11 
-11 

( 
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1 
0 

0 

0 

0 

- y 90 3.45E-12 3.77E-12 3. 77E-12 3.77E-12 3.77E-12 3.43E-12 
te123 2.48E-12 2.58E-12 2.68E- 12 2.78E-12 2.88E-12 2.88E-12 
sb125 1. 77E- 12 4.30E-12 4.30E-12 4.31E-12 4.31E-12 1 .67E- 12 
cd108 1.18E-12 1.24E-12 1.30E-12 1.36E-12 1.42E-12 1.42E-12 
ru106 8.89E-13 9.67E-12 9.69E-12 9.70E-12 9.71E-12 7.52E-13 
be 9 7.62E-14 7.72E-14 7.83E-14 7.93E-14 8.03E-14 8.03E-14 
sn114 4.16E-14 4.28E-14 4.39E-14 4.51E-14 4.63E-14 4.63E-14 
li 7 3.11E-14 3.15E-14 3.20E-14 3.24E-14 3. 28E-14 3.28E-14 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 

fraction of total absorption rate 
power= 

sb126 
te12 7m 
nb 95 
zr 95 

y 91 
cd109 
sn123 
tb160 
sr 89 

.OOmw, burnup= 17874.mwd, flux= 6.01E+07n/cm**2-sec 
initial ******* d ******* d ******* d ******* d ******* d 

1. 37E -14 
6.64E-16 
7.73E-17 
3.78E-17 
8.83E-18 
1.93E-18 
2.69E-18 
Z.OSE-19 
1.78E-19 

1.54E-14 
2.18E-12 
3.62E-11 
3.90E-11 
3.33E-11 
1.36E-17 
2.57E-15 
4.36E-14 
7 .09E-12 

1.55E-14 
2.18E-12 
3.62E-11 
3.90E-11 
3.33E-11 
1.42E-17 
2.57E-15 
4.42E-14 
7.09E-12 

1. 5 7E -14 
2.18E-12 
3.62E-11 
3.90E-11 
3.33E-11 
1.48E-17 
2.57E-15 
4.49E-14 
7.09E-12 

1.59E-14 
2.18E-12 
3.62E-11 
3.90E-11 
3.33E-11 
1.54E-17 
2.57E-15 
4.56E-14 
7.09E·12 

1.43E-14 
3.70E-16 
2.84E-17 
1.39E-17 
2.96E-18 
1.97E-18 
1 . 64 E -18 
9.58E-20 
5.47E-20 

8% uo2 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.7874E+04mwd, flux= 6.01E+07n/cm**2-sec 

nuclide conccntrotions, gram atoms 
bJsis = :'ingle react~-r '""·""'dcly 

c r. :; :- :: . ., ')' ... 7'. .. • Yo.-* u * * * ~ * "1: * d * * * * '1':.,. j.· c! -... ..:. , .... .,. ~ J· , d * * "',.. * ... "'!': (j 

h 
h 
h 
h 

1 
2 
3 
4 
3 
4 

he 
he 
he 6 
ne 20 
ne ?1 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
r.lg 2 7 
mg 22 
<;[ 

1.01L-l3 l.l<E-03 1.04E-03 1.05E-03 1.0~E-03 l.O~E-03 
3.~1~·05 3.CjE-G6 3.07E-06 3.1S~·05 3.17E-06 3.17E-00 
1.11E-11 1.35E-11 1.37E-11 1.37E-11 1.33C-11 1.11E-11 

.OOE+OO 1.35E-35 1.35E-35 1.36E-35 1.36E-35 .OOE+OO 
1.5CJE·C·8 1.51E-08 1.52E-08 1.53E-08 1.55E-08 1.55E-03 
1.67E·O~ 1.70E-04 1.72E-04 1.74E-04 1.76E-04 1.76E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.01E-05 2.04E-05 2.06E-05 2.09E-05 2.12E-05 2.12E-05 
6.2?E-09 6.~4E-09 6.60E-09 6.77E-09 6.93E-09 6.93E-09 
1.32E-07 1.3!,E-07 1.36E-07 1.33E-07 1.39E-07 1.39E-07 
1.77E-30 1.77E-15 1.77E-15 1.77E-15 1.77E-15 1.77E-30 
4.13E-12 1.05E-11 1.05E·11 1.05E-11 1.05E-11 3.87E-12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
6.41E-24 6.41E-09 ~.41E-09 6.41E-09 6.42E-09 6.42E-24 
1.05E-30 1.05E-15 1.05E-15 1.05E-15 1.05E-15 1.05E-30 
4.54E-39 4.65E-24 4.77E-24 4.89E-24 5.01E-24 5.01E·39 
1.32E-01 1.33E-01 1.35E-01 1.37E-01 1.38E-01 1.38E-01 
6.53E-07 6.69E-07 6.86E-07 7.03E-07 7.20E-07 7.20E-07 
3.01E-06 3.05E-06 3.09E-06 3.13E-06 3.17E-06 3.17E-06 
:: • : ~: :: - - t - '~- 1) ~ . 2 ~~ ~ - 1 3 5 . 2 ·: ~ - 1 ') 5 . :? :~ ~ - 1 3 5 . 2 q :·: .. ;' :3 

.C:l·i:+l:; . .l ~-~;~C:-25 2.6~~E-25 2.62E-25 2.62E-25 .00E+00 
! c / .. (7 ··-- ·.·-- c ~ 1. . <: ._-; := + 0 t.. 4 . <:: '>- "I" 0 .'. ::... . c;<: - ... r t.. ~ . o ·] c--+ r: :. 

i1 l 2 [~ "-.. I L . . f : . - 11 /, . ('!) t~ - 11 {. -,' 1 '] •· . , : .... -
(;t 

(; t j () 

. ' ) 1 
"1 :; 2 

t~tals 

flux 

- • ~·:, • ·;o I :~ - ?" 2 3 , 2 ~-.' !":" - ? ? 1 • l, • !_ ~ ~- - ;: ;.- !..., , c I ~ ' 

- -
' 

I . -. 

: • ,: :..,.i_. .,.l....,. 

- :: 2 P, • 6 3 C - ~ 2 8 • I i_ ..J ~: \7 . ·. • : - :i ~ r 

E+07 

~; • \; _: ~- - (· 1 
{ . -,. - ' -, 

! ·'· 

~. f 

6.0 

(_:.J 

+07 

:,. - i. i 

+ 7 

" 
C r: 

.. ·:~· 1 

. _r:: 

;--+ ~;. 

.OlE+O/ 

( ' 
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0 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= 9.790E-04mw, burnup=1.7874E+04mwd[ flux= 6.01E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis - single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi 211 
bi212 
bi213 
bi214 
po210 
po211 m 
po211 
[lo212 
po2't3 
F0~14 
p-~:: 1 5 
po216 
pu218 
rn~13 
rn219 
rn220 
rn222 
ra222 
ra223 
r.-~224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 

l ! i ~ :'. •f 

r: ~ : C· 
1:·.:- >1 

t; .. 
, ' . ,,,,_ , .. 

. - i 

i . _.; 2 

charge ******* d ******* d ******* d ******* d ******* d 
2.62E+01 2.69E+01 2.76E+01 2.82E+01 2.89E+01 2.89E+01 
1.20E-01 1.24E-01 1.29E-01 1.33E-01 1.38E-01 1.38E-01 
8.14E-03 8.41E-03 8.68E-03 8.96E-03 9.24E-03 9.24E-03 
3.94E-04 4.04E-04 4.14E-04 4.25E-04 4.36E-04 4.36E-04 
6.87E-10 7.03E-10 7.18E-10 7.34E-10 7.50E-10 7.50E-10 
2.26E-04 2.30E-04 2.34E-04 2.38E-04 2.42E-04 2.42E-04 
4.24E-11 4.29E-11 4.34E-11 4.40E-11 4.45E-11 4.46E-11 
2.82E:11 2.90E-11 2.94E-11 2.98E-11 3.01E-11 2.97E-11 
5.17E-10 5.26E-10 5.35E-10 -5.43E-10 5.52E-10 5.52E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.85E-02 1.94E-02 Z.OZE-02 2.10E-02 2.19E-02 2.19E-02 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.39E-07 1.42E-07 1.44E-07 1.46E-07 1.49E-07 1.49E-07 
2.51E-12 2.54E-12 2.58E-12 2.61E-12 2.64E-12 2.65E-12 
2.68E·12 2.75E-12 2.79E-12 2.82E-12 2.86E·12 2.81E-12 
1.60E·10 1.64E·10 1.68E-10 1.71E-10 1.75E·10 1.75l:-10 
3.84E-10 3.90E-10 3.97E-10 4.03E-10 4.10E-10 4.10E-10 
3.82E-06 3.91E-06 3.98E-06 4.04E-06 4.11E-06 4.09E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.78E-17 2.81E-17 2.85E-17 2.88E-17 2.92E-17 2.92E-17 
1.41E-22 1.44E-22 1.46E-22 1.48E-22 1.50E-22 1.48E-22 
2.41E-19 2.47E-19 2.52E-19 2.5BE-19 2.63E-19 2.63E·19 
5.28E-17 5.37E-17 5.4:-r-17 5.55E-17 5.f.4E-17 5.6-,E-17 
3 . 4 9 E - 1 7 3 . 52 [ . 1 7 3 • s 7E- 1 7 3 . 6 ~ ~- 1 7 3 . 6 '; l: - 1 7 3 • (', ,· L - 1 7 
l.O?E-16 l.lGE-16 1.11E-16 1.13E-16 1.14E-16 1.12E-16 
5.98E-11 6.0BC-11 6.18E-11 6.29E-11 6.39E-11 6.39E-11 
9.81E-44 1.02E-2B 1.04E-28 1.05E-28 1.06E-2B 1.0"~·43 
7.75E-14 7.84E-14 7.94E-14 8.04E-14 8.1;E-14 8.16E-14 
4.09E-14 4.21E-14 4.26E-14 4.32E-14 4.37E-14 4.31E-14 
1.06E-07 1.08E-07 1.10E-07 1.12E-07 1.13E-07 1.13E-07 
1.06E-40 1.11E-25 1.13E-25 1.14E-25 1.16E-25 1.11E-40 
1.93E-08 1.96E-08 1.9::lE-03 2.01E-08 2.03E-08 2.04E-08 
2.33E-10 2.39E-10 2.42E-10 2.46E-10 2.49E-10 2.45E-10 
7.51E-08 7.68E-08 7.85E-08 8.02E-08 8.19E-08 8.19E-08 
1.62E-02 1.65E-02 1.68E-02 1.71E-02 1.73E-02 1.73E-02 
7.68E-11 7.83E-11 7.97E-11 8.11E-11 8.25E-11 8.25E-11 
5.07E-08 5.19E-08 5.30E-08 5.42E-08 5.53E-08 5.53E-08 
1.34E-05 1.36E-05 1.38E-05 1.40E-05 1.41E-05 1.41E-05 
9.38E-15 9.55E-15 9.73E-15 9.90E-15 1.01E-14 1.01E-14 
5.17E-39 5.41E-24 5.49E-24 5.56E-24 5.64E-24 5.44E-39 
3.12E-08 3.16E-08 3.20E-08 3.24E-08 3.28E-08 3.29E-08 
!.. •• '.L.[-C:~ L.;7r-n:: 1 .. /~F-':•'( l .. ·-~~~-0? ~-7~:-:-ll2, !_17~-~~~~ 
I . -0 ~ - :_ __ ; (. "j • .:. :-- t. - 0 2 1 - ~ . :. - C• 2 '1 • :' ~. c - (- ~: 'j . ) ~~ t: - u;: l . ~ 
; . 1 .. f - (• 'I : • . : t~ :_ . i. J 1 (- . . . 'i - C· 1 ' . ~ - t I 
~- . ?cL -l:9 
I . ~ ~~ - ~ · "1 

'- • "r r ' - ~: :..· '· .. ,-_ ··.:. 

·.I f i '_ L d ( ~ i t L 

3 - ~ :'. ,. - (· ·1 
~. ( ~- L - ( .. 

~ :. :.. - ~ i 

. - ( ~-

? • l.' • -I, 

~.C.-'-,_- .I i 

- "t: 

. : .. - l'; 

- " ~ '1 
'-"• I /1.-. '! 

l' 3. 

:,I':' (·' 
~) ... l~!L-L''-1 

:. \!I 

'·I· 
. - i I 

. _( 1 

. ., 

! • ~ I [, 

~ .. :.;, ~-= ~-.79.J~-C: ....... , t.urr--.~. 1_.-l.r ... ,·1:.:..,~·-... ,.<J, l.u-.:. t..,·~~-.,·-
nucli e concentratio1·,s, grolll atoms 

ll.:·· 

actinides 

( 
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pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241" 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
ntJ2/l 0 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu::41 
pu242 
pu243 
pu244 
pu245 
pu246 
<l101239 
am240 
am241 
am242m 
am242 
am243 
am244m 
am244 
am245 
<"F'1::'46 
,.,,:_' ,1 
Cl::.=.:..? 
cr1?4 3 

basis = single reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.01E-36 
7.68E-32 
1.59E-06 
4.17E-01 
1.01E+01 
6.67E+02 
1.88E+02 
1.31E-12 
3.63E+04 
7.48E-23 
1. 75E-35 

.OOE+OO 
2.21E-13 
4.92E-28 
Z.OOE-06 
4.10E+01 
3.0BE-14 
1.51E-13 
1.50E-37 
9.01E-39 

_(:0[+00 
1-20::-1 (t 
2. 2•1 r- ;-: 7: 
5.35E-G5 
2.98E+01 
5.1 DE- 01 
4.25C-G5 
3.32E-05 
1.80E-29 
8.7C.E-25 

.OOE+OO 

.OOE+OO 
1. 0 i E- 3!. 
4.60E-32 
1.49E-03 
1.67E-07 
2. 15E-12 
1. 73E- 07 

.OOE+OO 
3. 17E-31 
9.85E-40 

-- • - ~ "1 

:, • ·- ~ ;· - ,I 

1.!.!·:- '·-

1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.25E-21 
7.80E-17 
1.67E-06 
4.24E-01 
1.01E+01 
6.67E+OZ 
1.88E+OZ 
7.99E-07 
3.63E+04 
7.47E-08 
1.93E-35 

.OOE+OO 
2.07E-12 
4.92E-13 
2.02E-06 
4.10E+01 
3.63E-07 
1.08E-05 
1.65E-37 
5.33E-16 

. ~·,.:!E+OO 
: .. ? ~ [- 1 0 
/. t.!.. F- 14 
S.S~"-0) 

2.99~+01 
5. 11 E- 01 
~.03E-05 
3.32~-05 
1. 73E- 14 
9.6!.<:-25 
9.U!E-36 

.OOE+OO 
1. uo:::- 19 
4.59E-17 
1.49E-03 
1.69E·07 
1.35E-11 
1.76E-07 

.OOE+OO 
3.23E-16 
1.2'/E-36 

t.- 1 . ,_ 

1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.32E-21 
7.92E-17 
1.69E-06 
4.31E-01 
1.01E+01 
6.66E+02 
1.88E+02 
8.00E-07 
3.63E+04 
7.48E-08 
2.13E-35 

.OOE+OO 
2.07E-12 
4.92E-13 
2.04E-06 
4.10E+01 
3.63E-07 
1.08E-05 
1.82E-37 
5.34E-16 

.OOE+OO 
·2.71E-10 

7.66E-14 
5.50E-03 
3.00[+01 
5.11E-01 
5.04E-05 
3.43E-05 
1.76E-14 
1.06E-24 
1.06E-35 

.OOE+OO 
1.01E-19 
4 .. 60E-17 
1.49E-03 
1.69E·07 
1.35E-11 
1.80E-07 

.OOE+OO 
3.30E-16 
2.03E-36 

·,. 
'- . ' . ~ . ' 
1 . 5 = L- 'I! 

i •.' \ 
. ::- j- 7 :_' 

1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.39E-21 
8.05E-17 
1. 71E-06 
4.37E-01 
1.01E+01 
6.66E+02 
1.88E+02 
8.01E-07 
3.63E+04 
7.48E-08 
2.34E-35 

.OOE+OO 
2.07E-12 
4.92E-13 
2.07E-06 
4.10E+01 
3.63E-07 
1.08E-05 
1. 99E-37 
5.3L.f-"-15 

.GLI:O+OJ 
2. 72E-10 
7.c;SE-1C. 
5.50E·O~ 
3.01E+01 
5. 11 E- 01 
5.04E-05 
3.49E-0) 
1.79E-14 
1.16E-24 
1.16E-35 

.OOE+OO 
1.01E-19 
4.61E-17 
1.49E-03 
1.70E-07 
1.36E-11 
1.83E-07 

. OOE+O.O 
3.36E-16 
2.29E-36 

·--t 

~ . f. L- L 

I . ~ ;~ ~- -

1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.47E-21 
8.17E-17 
1. 73E-06 
4.44E-01 
1.01E+01 
6.6SE+02 
1.88E+02 
8.03E-07 
3.63E+04 
7.48E-08 
2.56E-35 

.OOE+OO 
2.07E-12 
4.92E-13 
2.09E-06 
4.10E+01 
3.63E-07 
1.08E-05 
2.1CE-37 
5.3::;E-16 

• Q:.-1E+00 
2.7~E-10 
7.70E·14 
5.5,JE-03 
3.01E+01 
5. 11 E- 01 
S.CSE-05 
3.55E-05 
1.82E-14 
1.27E-24 
1.27E-35 

.OOE+OO 
1.01E-19 
4.62E-17 
l.SOE-03 
1.70E-07 
1.36E-11 
1.87E-07 

.OOE+OO 
3.43E-16 
2.50E-36 

.. 

' . . ~ 

; • ::- _., ~ - ! . 

1.42E-06 
1.81E-11 
8.07E-12 

.OOE+OO 
5.27E-36 
8.17E-32 
1.67E-06 
4.44E-01 
1.01E+01 
6.65E+02 
1.88E+02 
1.30E-12 
3.63E+04 
7.49E-23 
2.56E-35 

.OOE+OO 
1. 88E · 13 
4.92E-28 
2.09E-06 
4 .10E+01 
3.09E-14 
1. 63E -13 
2.1eE-37 
1.03E-38 

.OOE+OO 
i.1i,[-10 
5.59E-23 
5.34E-03 
3.01E+01 
5. 11 E- 01 
4.21E-05 
3.55[·05 
1.94E·29 
1.27E-24 

.OOE+OO 

.OOE+OO 
1.01E-34 
4.62E-32 
1.49E-03 
1. 6 7E- 07 
2.15E-12 
1.87E-07 

.OOE+OO 
3.43E·31 
1.0{,[-39 

1.., ·!. • .. {;; 

Li, 

llt.J, L ·, , · r ; .·· · :: •. 1 :; 

1 ; ) i ~. '-I: 

C ,:, . ': • j "' : . ( ·.. l • I i . ~ I , ' , ·• 

cm246 8.62l-1/' b.7'7E-11 8.97L-17 9.14E-17 'J.32E-11 9.32t·17 

( 

j .. 
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cm247 2.89E·20 3.03E·20 3.17E·20 3.32E·20 3.47E·20 3.47E·20 
cm248 7.41E·23 7.97E·23 8.55E-23 9.16E·23 9.79E·23 9.79E·23 
cm249 .OOE+OO 6.07E-34 6.52E-34 6.99E·34 7.48E·34 .OOE+OO 
cm250 3.29E·38 3.57E·38 3.88E·38 4.20E·38 4.55E·38 4.55E·38 
cm251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3. 73E+04 3.73E+04 3.73E+04 3. 73E+04 
0 flux 6.01E+07 6.01E+07 6.01E+07 6.01E+07 6.02E-08 
0 1q array has 20 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
0 54q array has 12 entries. 
1library information ••• 

u 

cross· section 

pass 1 
pass 0 

data taken from position number 16 of 

*~cale-system control module sas2 library* 

library on unit 

used a time-dependent neutron spectrum, for each of the above passes 
pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
pass 1 
pass 0 
*~cille-:.:..ystem control morlule ~-'1~2 lltr:1ry* 
U:...._··~; b tiill\..:-dt;p~.:r,.j:_.i)t fl€.-Utr.,::,r-, :-,pl~c:r.....i~~l, Tor· C~;1.:h of th.;; ubw'/1.. r,-~:_,;:_.,.:;;s 

pas~ 0 applies start-up fuel ~cnsiities 
pass ri applies mid time densities of nth library interval 

33. 

f i r,ot library updated was ... 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

•. 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image crigen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, induding gamma and total energy, are from endf/b-vi 

neutron flux spcctr~n f~ctors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b·v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

;~' / 1 •))') 
1' ', ,-

_f'{•:.. 

l'i7':J 

.. ' 
l'· '.. ,·; 

':. 

i,·:· 

1, -J,j,:::,. r - t 1 :, i 11
. •• L ~ 

n~J11d·. ~ r ·. 1 

'., 
l '. 

nuhtb._,- ur ·..:n;:....:t· v.r-di ~vt.ol ... .:...lltt: cl..:1dCI'•t;:, 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

( 
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0· 
1 

0 
0 
0 

0 

1 
0 

0 

******************************************************************************** 
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 

power= .OOmw; burnup= 18768.mwdb f~ux= 6.02E+07n/cm**2-sec 
as1s = 

(note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections 
initial ******* d ******* d ******* d 

productions 1.263346E+06 
absorptions 1.026080E+06 
k infinity 1.231235E+OO 

initial 
·actinide 
absorptions 1.009239E+06 
non-actinide 
abs. fracs. 1.641309E·02 
sas2h: far-field crit based 

power= .OOmw, burnup= 
initial ******* d 

sm149 
nd143 
eu15·1 
rh103 
xe131 
cs133 

tc 99 
ndi45 
gd155 
~rn15 2 
mo 95 
sm150 
kr 83 
cs135 
cd113 
eu; 53 
ru101 
pr141 
la139 
gd15 7 
pd105 
ag109 
ba137 
zr 93 

i129 
nd144 
gd152 
r'lO 97 
S!it!) i 
F·'' z r ( 1 

v ~;9 
r-~ 11:! 

/'. : ~ I •• 

~ ' 
ir.11 
L" 'r -~ 
ru 9 

5.44E-03 
1.73E-03 
1.68E·03 
8.40E·04 
5.62E-04 
4.37E-04 
3.20E-G~~ 
3.00E-C'-'t 
2 .46E- Dl, 
2.23E·O~ 
l.et.E-04 
1.71E-O!, 
1.23E-04 
1.05E-04 
9.89E-05 
1.0?E-04 
7.71>C•S 
7.6'/C:-05 
7.3~.~-05 
6.02E-05 
6.03E-05 
3.04E-05 
2.91E-05 
2.91E-05 
2.37E-05 
1.96E-05 
1.85E-05 
1.3C,E-05 
1 . :: i. :: - ( ' ~; 

1 . 2 (,::- ~ ·) 

f: . · - f-c 
t.. (··._:_ -Co 
) . ,--, - l': 
5 .1·1 - r .. 

3 ... b 

5.44E-03 
1. 75E-03 
1.69E-03 
8.50E-04 
5.69E-04 
4.~2E-04 
3.24E-G4 
3.C!+~-C;4 

2.49i:"·l'4 
2.n::-o4 
1.'lCIE-04 
1.73E-04 
1.29~·04 
1.07E-04 
1. Ol1C:- 04 
1.02t·G4 
7. ~:;'l' · C:S 
7.7!f-CS 
7.45E·05 
6.10E-05 
6.04E-05 
3.08E-05 
2.96E-05 
2.94E-05 
2.40E-05 
1.99t:-05 
1.83E-05 
1.39E-05 
1.7A"·0'i 

t .. 

-- v 
c. I 

'- . r 

... Lit.· 

1.262756E+06 1.262165E+06 1.261571E+06 
1.025880E+06 1.025679E+06 1.025476E+06 
1.230900E+OO 1.230565E+OO 1.230230E+OO 
******* d ******* d ******* d 

1.008957E+06 1.008673E+06 1.008389E+06 

1.649696E-02 1.657957E-02 1.666236E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
18768.mwd, flux= 6.02E+07ntcm**2-sec 

******* d ******* d ******* d ******* d 

5.44E-03 
1 . 77E- 03 
1. 70E-03 
8 .. 61E-04 
5.76E-04 
4.48E-04 
3.23E-04 
3.07E·04 
2.52E·04 
2.23E-04 
1.92E-04 
1.75E-04 
1. 31 E · 04 
1.08E-04 
1.01E-04 
1.02E-04 
7.93:0·05 
7.e9E·05 
7.)Sc·05 
6.17E-05 
6.04E-05 
3.12E-05 
3.01E-05 
2.98E-05 
2.43E-05 
2.01E-05 
1.90E-05 
1.42[·05 
1 . t. r-::- fJ 'i 
1.-:icL-GS 
7.3:~·-ot 

(, - [., ~ ; - \, :...· 

t-. 1 I;_- C: (_) 
s . r ~- ~ - c~ t~ 
: . 1-~ ~- - ll6 

( - • ~ (I 

5.44E-03 
1.79E-03 
1.71E-03 
8.72E-04 
5.83E-04 
4.53E-04 
3.32E-04 
3. 11 E · C·'. 
2.55E·IJ~ 
2.23E-04 
1.94[·04 
1. 77E·04 
1.33E-04 
1.09E-04 
1.03E-04 
1.02E-04 
8.04E-05 
7.99E-05 
7.64E-05 
6.25E-05 
6.05E-05 
3.17E-05 
3.06E-05 
3.02E-05 
2.46E-05 
2.04E-05 
1.92E-05 
1.45E-05 
1. L. ,...,E- nr:: 

1. 3u<'- G~ 
I.~-. c- ( l 

l.·. !- :__:_- C.' 

5. <:) f""-
5 - ~- ,~! :~ -

; . c ": ::-
I; - l 'l - • ' ' L 

<:i.: ·:.. 

3t.·O 

:s. 71 L- ·c. 
::.c 
3. 53E · '-' 

5.44E-03 
1.81E-03 
1. 72E-03 
8.82E-04 
5.90E-04 
4.59E-04 
3.36E-04 
3 .. i ' [ .. (\4 
2. S~'l:- c.:. 
2.23E·O~ 
1.91~·04 
1.79:-04 
1.3SE-O~ 
1.10E-04 
1. QI,E- 04 
1.03E·G~ 
a.1s::-os 
8.08E-05 
7.73:C-05 
6.32E-05 
6.06E-05 
3.21E-05 
3.11E-05 
3.06E-05 
2 .. 49E-05 
2.07E-05 
1.95E-05 
1.48E-05 
1 . !, :'. 1 - \' S 

! . ' 

-l 

5.44E-03 
1.81E-03 
1. 72E-03 
8.82E·04 
5.90E-04 
4.59E-04 
3.36E-04 
3. 1!. E-o:. 
2.59E-04 
2.24E-04 
1.97E·04 
1.NE·O~ 
1.35E·O~ 
1.10E-04 
1.04E-04 
1 .. 03E-04 
8.1SE-05 
B.O'?E-[15 
7.73E-05 
6.32E-05 
6.06E-05 
3.21E-05 
3.11E-05 
3.06E-05 
2.49E-05 
2.07E-05 
1.95E-05 
1.43E-05 
1.!.'-'"·!l'i 
1 - ,· ~ ~- u) 
t·.: - .. - C;· 
{ . (_ - =~ - [· (~ 
t·. ~ !_ - ( (j 

( . \ ~- - ~; :·) 

•·. /· 

['"I_;') 

,, 
D 

******* d 
1.260976E+06 
1.025272E+06 
1.229894E+OO 
******* d 

1.008104E+06 

1. 674503E- 02 
uo2 

******* d 
1.260969E+06 
1.025267E+06 
1.229893E+OO 
******* d 

1.008100E+06 

1.674443E-02 
fission products 

( 
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1 
0 

0 

- ce140 3.24E·06 3.28E·06 3.33E-06 3.37E-06 3.41E-06 3.41E-06 
xe132 2.98E-06 3.01E-06 3.05E-06 3.09E-06 3.13E-06 3.13E-06 
mo 98 2.00E-06 2.02E-06 2.05E-06 2.08E-06 2.10E-06 2.10E-06 
mo100 1.95E-06 1.97E-06 2.00E-06 2.02E-06 2.05E-06 2.05E-06 
xe134 1.92E-06 1.94E-06 1.97E-06 1.99E-06 2.02E-06 2.02E·06 
zr 92 1.52E-06 1.54E-06 1.56E-06 1.58E-06 1.60E-06 1.60E-06 

i127 1.43E-06 1.45E-06 1.47E-06 1.49E-06 1. 51 E-06 1.51E-06 
ru104 1.31E-06 1.33E-06 1.35E-06 1.36E-06 1.38E-06 1.38E-06 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 

power= 

zr 96 
nd150 
xe136 
cd111 
br 81 
rb 85 
zr 94 
gd154 
zr 90 
sm154 
te130 
rb 87 
b-313 5 
pd101i 
,,e 77 
gd15 6 
kr 84 
dy161 
ru100 
sb121 
se 79 
sb123 
nd1.',2 
ba1·34 
sm148 
kr 86 
te128 
eu152 
pd104 
tb159 
se 80 
te125 
gd158 
cd112 

L, 
c ,_:i 1 1 .... 
: ,-~ '! ) '·' 

( ·•I ~ .! 

.OOmw, burnup= 
initial ******* d 

1.20E-06 
1. 09E-96 
1.04E-06 
8.12E-07 
7.71E-07 
7.39E-07 
6.46E-07 
6.06E-07 
5.93E-07 
5.11E-07 
4.79E-07 
4.?6"·07 
:- . ? - ~: . ("', 1 
~. (•, [·. 0! 
:; . 1 "r 07 
2. 91 t.. (J7 
2. oc;,:- 07 
1.70!~·07 
1. c. (•,:- 07 
l.t.'.E-07 
1.54!:·07 
1.3'-r:-07 
1.2:::~:-07 
1 . 1 1: E- 0 7 
1.07<:-07 
1.13E-07 
1.08E-07 
8.82E-08 
8.07E-08 
7.68E-08 
7.43E-03 
7.33[-08 
6.10L-08 
5. 5 '\[- 03 

-~ ., 

{",,: 

'.' 

1.22E-06 
1.11E-06 
1.05E-06 
8.24E-07 
7.81E·07 
7.49E·07 
6.54E-07 
6.22E-07 
6.01E·07 
5.18E-07 
4.85E-07 
4.31E·07 
3.3~~-07 
3.13l-07 
3.14E-07 
2.'15::-07 
Z.OSE-07 
1.79t·07 
1.73E-07 
1.66E-07 
1.561::-07 
1.34E-07 
1. 260:-07 
1.21E·07 
1.10E-07 
1.14E-07 
1.10E-07 
1.08E-07 
8.28E-08 
7.80E-08 
7.53E-08 
7.42E-08 
6.19E-08 
5.65E-08 
r .. --- - (' ') 

:., . ,,_, c- C·o 
'·. '· :·-(I~ 

(': -( 

fraction of total absorption rate 
18768.mwd, flux= 6.02E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

1.23E-06 
1.12E-06 
1.07E-06 
8.37E-07 
7.91E·07 
7.58E-07 
6.62E-07 
6.38E-07 
6.08E-07 
5.25E-07 
4.91E-07 
4.36E-07 
3.44'::·07 
3.17E-07 
3.18~-07 
3.00E-0/ 
2.08E-07 
1. 81 E- 0 7 
1. 78E-0? 
1.68E-07 
1.53E-07 
1.36E-07 
1.29E-07 
1.24E-07 
1.13E-07 
1.15E-07 
1.11E-07 
1.09E-07 
8.49E·08 
7.92E-08 
7.62E-08 
7.52E-08 
6.28E-08 
5.74E-08 
5. L. C) f.- r··: 
4. 01.',!.:- Li. 
.... Cl?t~- c,:: 

•• .'.• I 

:::.1:-.: 

. , . 
. ' - . 

1.25E-06 
1.14E-06 
1.08E-06 
8.49E-07 

. 8.01E-07 
7.67E-07 
6.70E-07 
6.55E-07 
6.16E-07 
5.31E-07 
4.98E-07 
4.4?!'-07 
3. c' :-' ~ 
3. z:·::- ::/ 
3. :: :~ ~ - (• { 
3.G:.l< 7 
2. 11 E- C: ?' 
1 . :::... E- C· I 
1 . (1;:'::- '.i 7 
1.71E-07 
1. 60E:- 07 
1. 3 >r- u7 
1. 3;'~- 07 
1.27E-07 
1.15E-07 
1.17E-07 
1.13E-07 
1.10E-07 
8.70E·08 
8.04E-08 
7.71E-08 
7.62E-08 
6.3C>E·08 
5.E2E-03 

·' 

1.26E-06 
1.15E-06 
1.09E-06 
8.61E-07 
8.10E·07 
7.76E-07 
6.79E-07 
6.71E·07 
6.23E-07 
5.38E-07 
5.04E-07 
4.47E-07 
3.f.JE-07 
3.2t,E-07 
3.2'oE·07 
3.0S:E-07 
2.13E-07 
l.I:?E-07 
l.!l:·E-07 
1.73E-07 
1.62E-07 
1.40E-07 
1.35E-07 
1.30E-07 
1.18E-07 
1.18E-07 
1.14E-07 
1.10E-07 
8.92E·08 
8.16E·08 
7.81E-08 
7.72E-08 
6.t,7E-08 
5.90E-08 
r· - n·:} 
L;. :·1 F> c.~ 

1.26E-06 
1.15E-06 
1.09E-06 
8.61E-07 
8.10E-07 
7.76E-07 
6. 79E-07 
6.71E-07 
6.23E·07 
5.38E-07 
5.04E-07 
4.47E-07 
3.{5~"-f/7 

3.2~,r:-(J7 

3.2c~-:-c:? 
3.09r:-u7 
2.13E-C7 
1.87i:-C7 
1.86[·07 
1.73E-07 
1.62E-07 
1.4G~·u7 
1.35E-07 
1.30E-07 
1.18E·07 
1.18E-07 
1.14E-07 
8.96E-08 
8.92E·08 
8.16E-08 
7.81E-08 
7.72E-08 
6.47E-C:3 
5.90E-08 
~ . :- ~ -- ("· ·~ 

1.., -? l :: - l! :~ 
!, . 1 · c . r::; 

,. 

i, .1 

£:..3~t.-0:J .42~- J 2. Oc-Ou .~0~-uJ ~.o L- u ~- lc- j 

8% uo2 fission products 

( 
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eu155 2.60E-08 4.54E-08 4.54E·08 4.54E-08 4.55E-08 2.51E·08 
pm147 2.45E-08 6.54E-08 6.54E-08 6.54E-08 6.55E-08 2.30E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 144 
0 fraction of total_ absorption rate 

power= .OOmw, burnup= 18768.mwd, flux= 6.02E+07n/cm**2-sec 
0 initial ******* d ******* d ****** d ******* d ******* d 

sr 88 2.07E-08 2.09E-08 2.12E-08 2.14E-08 2.17E-08 2.17E-08 
xe129 1.55E·08 1.60E-08 1.65E-08 1. 70E-08 1. 75E- 08 1.75E-08 
se 82 1.42E·08 1.44E-08 1.45E-08 1.47E-08 1.49E-08 1.49E-08 
xe130 1.35E-08 1.38E-08 1.41E-08 1.44E-08 1.48E-08 1.48E-08 
ba136 1.23E-08 1.25E-08 1. 28E- 08 1.30E-08 1.33E-08 1.33E-08 
sn126 1.25E-08 1.26E-08 1.27E-08 1.29E-08 1.30E-08 1.30E-08 
se 78 1. 11 E- 08 1.12E-08 1.14E-08 1. 15 E- 08 1.17E-08 1.17E-08 
dy163 9.76E-09 9.94E-09 1. 01E-08· 1.03E-08 1.05E-08 1.05E-08 
sn124 9.68E-09 9.81E-09 9.94E-09 1.01E-08 1.02E-08 1.02E-08 
kr 82 9.30E-09 9.48E-09 9.66E-09 9.84E-09 1.00E-08 1.00E-08 
te126 8.81E-09 9.07E·09 9.34E·09 9.61E·09 9.88E-09 9.88E·09 
as 75 6.53E·09 6.62E·09 6.70E·09 6.78E·09 6.87E-09 6.87E-09 
eu154 5.99E-09 8.22E·09 8.34E-09 8.46E-09 8.58E-09 6.21E-09 
in113 5.53E-09 5.60E-09 5.68E-09 5.75E-09 5.83E·09 5.83E-09 
sn118 3.91E-09 3.960:-09 4.01E-09 4.07E-09 4.12E-09 4.12E-09 
sr 90 3.61E-09 3.96E-09 3.96E-09 3.96E-09 3.96E·09 3.59E-09 
sn122 3.35E·09 3.39E·09 3.43E-09 3.48E-09 3.52E-09 3.52E-09 
cd116 3.29f-('0 3.:'~"-0? 3.37::-119 3.42E-09 3.',5f-QO 3.46E-09 
:~· ;~ 1 ~ ·; z. 4 7~- c··. - L:7 ., C:7'!' :; j 2 • . .: . .-~ L J ._ ,-' ['} 

L ·-'-''- <.:;· .:.. •-'' L 

~ ~: 7:> 1. E1Jt- C9 1. ~ ~' 
., 

1 • ~-; 1 E - C:9 1.9!,E-C•O 1 . s ·_, ~: -. .. 1 • ~' ::~ L. - c ! 
h.) .i ~ p,. <f /['- "i J ~. ·;.: ; . ::_/,[- 1 (_: ';.55E 1 'j 9. -~-~·· ~- 1 _! n :-r · 1 ~: ·;- • I ~ L 

o.j i tJO o.49t:-10 B. t: _·,c- 1 v 1::. 7oE·10 8.90[·10 9. O<E- 1 J 9. 0-~ ::- 1 i) 
byioO 7.6~E-10 7. <,·1 E -10 ll.13E-10 8.:55E-10 8.S7E-1J 8.57i-10 
c~, I 3 7 8.37E-1J 9. Et:-10 9.1:5E-10 9. nE-10 9. 1.:.~ -10 8.33E-10 
gc 76 6.37E-10 6 ,', 5::- 10 6.53E-10 6.61E-10 6.69E-10 6.69E-10 
xcL3 4.65[-10 4.77~·10 4.8'/E-10 5.02E-10 5.1!.E-1Q 5.1-'.E-10 
sr 1'6 2.27E-10 2.37.[·10 2. 3 :lE- 10 2.44E-10 2. 5 ')<:- 10 2.S0E-10 
cs134 2.2-'.E-10 8.01L-10 8. 12E -10 8.22E-10 8.32E-10 2. 1/t: -10 
sn116 1. 73E- 10 1J2E-10 1 . E 7E- 1 0 1.92E-10 1. 9 ?E- 10 1.97E·10 
tc124 1. 78E- 10 1.f:2E-10 1.8SE·10 1.89E-10 1.92E-10 1.92[·10 
kr 85 1.05E·10 1.33E-10 1.33E-10 1.33E·10 1.33E-10 1.03E-10 
sr 87 9.19E·11 9.33E-11 9.48E·11 9.62E·11 9.77E-11 9.77E·11 
nb 94 8.40E·11 8.63E·11 8.86E·11 9.10E·11 9.35E-11 9.35E-11 
te122 7.44E-11 7.63E-11 7.83E·11 8.03E·11 8.23E-11 8.23E-11 
se 76 6.52E-11 6.66E-11 6.81E·11 6.96E·11 7.11E·11 7.11E·11 
er166 4.43E-11 4.57E-11 4.66E·11 4. 75 E ·11 4.83E-11 4.83E-11 
ge 74 3.73E-11 3.77E-11 3.82E-11 3.87E-11 3.92E-11 3.92E-11 
ge 72 2.73E-11 2.77E-11 2.80E-11 2.84E-11 2.83E-11 2.88E-11 
kr 80 2.25E-11 2.3~E-11 2.44E-11 2.53E-11 2.63E·11 2.63E-11 
cr 16 7 L •• O?E-12 4. 2C;:- 12 4.34[·12 4.47E-12 4.61E-1!' 4.61E-1Z 

< ~ l. '~ ' '" ' - : ~~ 1 • !. - ::- i .~ ' 
I i .~ c' r .. -:' ~ : -

y S:;J :>- ~ _.; ~- 1 ;~ ·'· It_·· iL __ 7iL·L ::; .lit.- L: ::; . I /t:- 'i :: .:.... -·· 1:..:.- "!::..._ 
\, I L :• . [ ' ~:- .I~ <' . . . c (_ f' - 1: :: .. (._ f'· ~ - 1 :· -; ~) .p 

'•·-

r" : ': i ·. I:: '· 
'.' 

, i I -~ 

l i ;· ,... . ' ',.. .· .. 
~. l 1,: ':._: . - r· I • 

IJ 

fJLh . ' "L. 

0 in it i c. l '1\;'>'('II;;<I;'A,),;.,.. d *""A'~ "A I<** (j ... 7<'k"X d )\"*""'A,.. ... ~- J '"' )'. It; " "' .,., ·.~· J 
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0 

0 
1 

sb126 
te127m 
nb 95 
zr 95 
cd109 
sn123 

y 91 
tb160 
sr 89 

1.43E-14 
3. 70E-16 
2.84E-17 
1.39E-17 
1. 97E -18 
1.64E·18 
2.95E-18 
9.56E-20 
5.46E"20 

1.60E·14 
2.19E·12 
3.62E·11 
3.90E·11 
1.60E-17 
2.57E-15 
3.33E·H 
4.63E·14 
7.10E-12 

1.62E-14 1.64E·14 1.65E-14 
2.19E-12 _ 2.19E·12 2.19E-12 
3.62E·11 3.62E·11 3.62E-11 
3.90E·11 3.90E-11 3.90E-11 
1.67E·17 1.74E·17 1.81E-17 
2.57E·15 2.57E-15. 2.57E·15 
3.33E·11 3.33E-11 3.33E·11 
4.70E·14 4.78E·14 4.85E-14 
7.10E·12 7.10E-12 7.10E·12 

1.50E-14 
2.08E-16 
1.06E-17 
5 .18E ·18 
2.02E-18 
1.01E-18 
9.98E-19 
4.10E-20 
1.37E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=1.8768E+04mwd, flux= 6.02E+07n/cm**2·sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge******* d ******* d ******* d ******* d ******* d-
h 
h 
h 
h 

he 
he 
he 

1 
2. 
3 
4 
3 
4 
6 

ne 20 
ne 21 
f1C' 2:0 
f12 (' s 
nn 22 
n~1 23 
n, 2.:. 
na 24m 
na 25 
mg 24 
UVJ 25 
mg 26 
013 27 
mg 28 
a l 27 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 
s i 31 
s i 32 

totals 
flux 

1.06E-03 1.08E-03 1.09E-03 1.10E·03 1.12E·03 1.12E·03 
3.17E-06 3.21E-06 3.25E·06 3.29E-06 3.33E-06 3.33E-06 
1.11E-11 1.38E-11 1.38E·11 1.39E·11 1.39E-11 1.11E·11 

.OOE+OO 1.37E-35 1.37E-35 1.38E-35 1.38E-35 .OOE+OO. 
1.55E·08 1.56E-08 1.57E-08 1.58E-08 1.59E-08 1.59E·08 
1.76E-04 1.78E·O~ 1.81E·04 1.83E-04 1.85E·04 1.85E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.12E-05 2.14E-05 2.17E·05 2.20E-05 2.22E·05 2.22E·05 
6.93~·09 7.10E-09 7.27E-09 7.45E-09 7.62E-09 7.62E-09 
1_30~-('7 

1. 7. t •• 

3. :'7. - 1 '-
7.53E+03 
·6.42E-2~ 

1.05E-30 
S.OiE-39 
1. 3'lE · 01 
7.20E·CJ7 
3.17E-06 
5.29E-28 

.OOE+OO 
4.99E+04 
4.76E-26 
4.05E-37 

.OOE+OO 
4.03E·01 
6.50E-06 
1.12E-10 
1.96E-33 
8.16E-30 
5.75E+04 

1. 
1 . '- ~: ::: . ~I 1 
7.5:3E+03 
6.41E-09 
i . ;~ t:- 15 
5.1jE-24 
1. 4 GE- 01 
7.37t:-07 
3.21E-06 
S.ZJE-13 
2.63E-25 
4.99E+04 
4.75E-11 
4.15E-22 
9.65E-32 
4.08E-01 
6.66E-06 
1.16E-10 
2.03E-23 
B.59E-30 
5.75E+04 
6.01::.+07 

1.43E-07 
1.77f-1~ 

l.C~E-11 
7.53E+03 
6.42E-09 
l.OSE-15 
5.25E-24 
1. 42 E- 01 
7.55E-07 
3.25E-06 
5.29E-13 
2.63E-25 
4.99E+04 
4.76E-11 
4.25E-22 
1.00E-31 
4.13E·01 
6.82E-06 
1.20E-10 
2.10E-23 
8.93E'-30 
5.75E+04 
6.02E+07 

1.L~F-(l7 

1 - ? !· - 1' 

7.53!:+03 
6.42E-:J) 
l.O~E-15 
5.3EE-24 
1.43::-01 
7.73E-07 
3.29E-06 
5.29E-13 
2.63E-25 
4.99E+04 
4.76E-11 
4.35E-22 
1.04E·31 
4. 17E · 01 
6.98E-06 
1.25E-10 
2.18E-23 
9.26E-30 
5.75E+04 
6.0~[+C7 

• ' I t- - I ~~ 

7.)3:';-G3 
6.L,;_E-'J9 
1.C·c.=·15 
S.SiE-24 
1. 45 E- 01 
7.C:1E-07 
3.33E-06 
5.29E-13 
2 .nE-25 
4.99E+04 
4.76E·11 
4.46E-22 
1.08E·31 
4.22E·01 
7.15E-06 
1.29E-10 
2.26E-23 
9.61E-30 
5.75E+04 
6.0 7 ~+07 

1.46C-07 
1. 77[- ::I 

3.6~~:::-12 
7.53E+03 
6.42E-24 
1.0 1JE-30 
5.51E-39 
1.45E·01 
7.91E-07 
3.35E-06 
5.29E-28 

.OOE+OO 
4.99E+04 
4.76E-26 
4.46E·37 

.OOE+OO 
4.22E-01 
7.15E-06 
1.29E·10 
2.26E-38 
9.45E·30 
5.75E+04 
6.0:'::·03 

~ :-. ~~ 2 h : f -. r-- f i ,.~ ~ c1 c : ~ r t :-1 • .- , 1 c r 1 t ?. ~: 1 ~ ;. 1 :: , : . f. • -
rc~;tr·::: ~'_(; ·'-- . , L .. ; .f.::l.f?c~·.:""(-, t .. t -··.'· /cr;.,., .... ~-

I ~ t ~ 
'' I c: 

I' . , . 
c : i 

., ,, X> ·' • -.• ·J'. • + 

t-_;• {._ 2 . (· 1 ;- {f. + 1 3 o:s ~..I. ~ •• • + ::- • ~~ 1-' --+ '' '1 
r 1 I ., ~ c 

,. : 
r.;u: ~3 L I ( .:. ·- 4 '· E L ' '1.-l.1·, 

pi~:: l ' " I t [ -
' ' pb2 0 2 E - o .. )E - .. 2 .4 E - ~ 2 ).)(: o.:. 

/ "" ' u 

i y 

light elements 

( 
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0 

pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 

·bi214 
po210 
po211 m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
r~??3 

f'C::225 
rcj226 
1'0228 
ac2(:5 
ac227 
ac228 
th226 
th227 
th223 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

4.46E-11 
2.97E-11 
5.52E-10 

.OOE+OO 
· 2.19E-02 

.OOE+OO 
1.49E-07 
2.65E-12 
2.81E-12 
1.75E-10 
4.10E-10 
4.09E-06 

.OOE+OO 
2.92E-17 
1.48E-22 
2.63E-19 
5.64E-17 
3.67E-17 
1.12E-16 
6.39E-11 
1.02E-43 
8.16E-14 
4.31E-14 
1.13E-07 
1.11E-40 
?.04~"-0R 

•. .., • ; : ~ - ~i ( 

E.i.~F-00 

1.75E-02 
8.2SE-11 
5.53E-08 
1.41E-05 
1.01E-14 
5.44E-39 
3.29E-08 
4.67E-U8 
1.59E-02 
8.65E-01 
2.75E-09 
2.02E-01 
4.50E-28 
5.36E-07 
2.12E-02 
8.89E-26 

4.51E-11 
3.05E-11 
5.61E-10 

.OOE+OO 
2.28E·02 

.OOE+OO 
1.51E-07 
2.67E-12 
2.89E·12 
1. 79E -10 
4. 17E -10 
4.17E-06 

.OOE+OO 
2.95E-17 
1.52E-22 
2.69E·19 
5. 73E · 17 
3.70E-17 
1.16E-16 
6.49E-11 
1.08E-28 
8.24E-14 
4.43E-14 
1.15E-07 
1.17E-25 
?,O,C,F-08 
:.. • ~ -· :_ - : I 

1.hE-02 
8. 4()[- 11 
S.tS~·03 
1.43!:-05 
1.02E-14 
5.71E-24 
3.32E-08 
4.o1E·03 
1.63E-02 
8.7BE-01 
3.72E-09 
2.05E-01 
4.58E-13 
5.36E·07 
2.15E-02 
9.00E-11 

4.56E-11 
3.09E-11 
5.70E·10 

.OOE+OO 
2.37E-02 

.OOE+OO 
1.53E-07 
2.70E-12 
2.93E-12 
1.82E-10 
4.23E-10 
4.24E-06 

.OOE+OO 
2.99E-17 
1.54E-22 
2.74E-19 
5.82E-17 
3.75E-17 
1.17E-16 
6.59E-11 
1.09E·28 
8.34E-14 
4.49E-14 
1.17E-07 
1.19E-25 
2.081=-08 
~-~~::-.-~~~ 
8 . ~~ 3 c.: - ::. c 
1.79E·02 
8.5!.E·11 
5.76E·03 
1.45E-05 
1.04E-14 
5.78E-24 
3.36E-08 
4.8h·(l3 
1.66E-02 
8.9QE-01 
3.73E-09 
2.09E-01 
4.66E-13 
5.36E-07 
2.18E-02 
9. 11 E -11 

4.62E-11 
3.13E-11 
5.78E-10 

.OOE+OO 
2.46E-02 

.OOE+OO 
1.56E-07 
2.74E-12 
2.97E-12 
1. 86E-10 
4.29E-10 
4.30E-06 

.OOE+OO 
3.02E-17 
1. 56E-22 
2.80E-19 
5.91E-17 
3.79E-17 
1.18E-16 
6.69E-11 
1.11E·28 
8.44E-14 
4.54E-14 
1.19E-07 
1.20E-25 
2.11E-n<1 
~. ~' ;·. 10 
e.?cc:-os 
1.82E-02 
8.60~·11 
5.8~3E-03 
1.46E·05 
1.06E-14 
5.86E-24 
3.40E-08 
4.93E-08 
1.69E·02 
9.03E-01 
3.74E-09 
2.12E-01 
4.74E-13 
5.36E·07 
2.20E-02 
9.22E-11 

4.67E-11 
3.17E-11 
5.87E-10 

.OOE+OO 
2.56E-02 

.OOE+OO 
1.58E-07 
2. 77E-12 
3.00E-12 
1.90E-10 
4.36E-10 
4.36E-06 

.OOE+OO 
3.06E-17 
1.58E-22 
2.85E·19 
6.00E-17 
3.84E-17 
1.20E-16 
6.79E-11 
1.12E-28 
8.54E-14 
4.59E-14 
1.21E-07 
1.22E-25 
? . Fr -G" 
~ • (_, ' ~- - ~I \-) 

8.d"?E-u0 
1.84E-02 
8. 8?.E -11 
5.99E·03 
1.48E-05 
1.08E-14 
5.93E·24 
3.44E·08 
4.99E-03 
1.72E-02 
9.16E-01 
3.75E-09 
2.16E-01 
4.82E-13 
5.36E-07 
2.23E-02 
9.33E-11 

4.68E-11 
3.11E-11 
5.87E-10 

.OOE+OO 
2.56E-02 

.OOE+OO 
1.58E-07 
2. 77E-12 
2.95E-12 
1.90E-10 
4.36E-10 
4.37E-06 

.OOE+OO 
3.06E·17 
1.55E-22 
2.85E-19 
6.00E·17 
3.84E-17 
1.18E-16 
6.79E-11 
1. 08E-43 
8.55E-14 
4.52E-14 
1.21E-07 
1.17E-L.O 

D. L ~·~- C::.S 
1.84E-02 
8.82E-11 
5.9';·E-C3 
1.48E·05 
1.05E-14 
5.70E-39 
3.44E-C•8 
4.90E-O:l 
1.72E-02 
9.16E-01 
2.74E-09 
2.16E- 01 
4.82E-28 
5.36E-07 
2.23E-02 
9.33E-26 

sas2h: far-field crit bGscd on b&w 15x15, 3.00wt%, 20gwd/mtu 40~ h2o/ E~ uo2 
power= 9.790E-04mw, burnup=1.8768E+04mwd, flux= 6.02E+07n/cm••2-sec 

~· ·- -' 

u23 

1. 4 ~- ::- .. ~ 
1.: 
c. 

~ . .: 
::. ";·.· 

j . l' "" 'I 

6.6jL+U 

1 . : ,, ::- c, 
1. 

c .. 
-:) 

i_, 

6.C:.)[:+(i 

n,:-·li-~~ co;-,.:_--:-~ntr.!tln ... ,-
1 

, ••• - ..... 

L·--::1::--: =: ~ln··t..::: rc:H-tOr ~-1~' :!o:Uly 
... io,· * * -J.: -A j. d * * * ~ -1. 7o, X d 'I'* j- * "* "k :i * 7: -J * j.• ':'. ,... ,j 

. 4 '1 ,- - (! ~) 1 . ~ 1 E - (1 ~) 1 . -~ 1 E - fJ ~J 1 • ,, i :- - l · :· 

1 . ( '; i - 1 1 ~ .. : 1 : - 1 I 
'I: -L c,:,~T-'7 

.l 1". 

( . - ~- : ~ . ( ~- - ~ 1 .. ~. 

' - 1'' '···;::-I! ~' . ( - . 

• ~ ~? - , ; .1 . u , .:. . ( ·. ~ -
• 

1
.' .[ .., '.' 1 '! • lr t ~ I I 1 i • 1 • "1 I 

.64 +u2 6.6~E~oz 6.63E+ 2 u.o3 +02 
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0 

u236 1.88E+02 1.88E+02 1.89E+02 1.89E+02 1.89E+02 1.89E+02 
u237 1.30E-12 8.03E-07 8.04E-07 8.05E-07 8.06E-07 1. 29E-12 
u238 3.63E+04 3,63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
u239 7.49E·23 7.48E-08 7.49E-08 7.49E-08 7.49E-08 7.50E-23 
u240 2.56E·35 2.80E-35 3.05E-35 3.32E-35 3.61E-35 3.61E·35 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 1.88E-13 2.07E-12 2.07E-12 2.07E-12 2.07E-12 1.60E-13 
np236m 4.92E-28 4.92E-13 4.92E·13 4.92E-13 4.92E-13 4.92E-28 
np236 2.09E-06 2.11E-06 2.13E·06 2.15E-06 2.17E-06 2.17E-06 
np237 4.10E+01 4.09E+01 4.09E+01 4.09E+01 4.09E+01 4.09E+01 

·np238 3.09E-14 3.63E-07 3.63E-07 3.63E-07 3.64E-07 3. 1 OE -14 
np239 1.63E·13 1.08E-05 1.08E-05 LOBE-05 1.08E-05 1. 76E-13 
np240m 2.18E-37 2.39E-37 2.60E-37 2.83E-37 3.08E-37 3.08E-37 
np240 1.03E-38 5.35E-16 5.35E·16 5.36E-16 5.36[·16 1.19E-38 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+Or.i .OOE+OO .OOE+OO 
pu236 1.14E·10 2.71E·10 2.72E-10 2.72E·10 2.72E·10 1.07E-10 
pu237 5.59E·23 7. 71 E ·14 7. 73E·14 7. 75E · 14 7.77[·14 1.40E·23 
pu238 5.34E·03 S.SOE-03 S.SOE-03 S.SOE-03 S.SOE-03 5.33E·03 
pu239 3.01E+01 3.02E+01 3.03E+01 3.04E+01 3.04E+01 3.04E+01 
pu240 5.11E-01 5.12E·01 5.12E·01 5.13E·01 5.13E·01 5.13E·01 
pu241 4.21E·05 5.05E·05 5.06E-05 5.06E-05 5.07E·05 4.18E-05 
pu24·2 3.55E-05 3.60E-05 3.66E-05 3.71E-05 3.77E-05 3. 77E-05 
pu243 1. 94E- 29 1.84E-14 1.87E-14 1.90E-14 1.93E-14 2.08E-29 
pu244 1.27E-24 1.39E-24 1.52E·24 1.65E-24 1.80E-24 1.80E-24 
pu245 .OOE+OO 1.39E-35 1.52E·35 1.65E-35 1.80E-35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

,<:39 1. C• ·, L- 3·'t 1.1:><' 1. •:J i E ·1 y 1.01E·ii '. '- •'J 1 . C• .·: · :.,.:, 
~·,n~~~t 0 4.62[;·3:: ~ .oL · 17 4.62E·17 4. 6!.c:- i 7 4.LJ~~-1/ 4.6SE-32 
<11:12~ 1 1.49[·l'3 1. L,y;' • 03 1. 50[·03 1.50E·03 1.5Gc>03 1.50E·03 
i'HH2f. 2m 1.67l·07 1.7GL·07 1. ?CIE-07 1.71E·G7 1.71E·07 1.68E·07 
arn242 2.15E·12 1. 3 ',E · 11 1.36E·11 1.36E·11 1.37E·11 2.16E·12 
a.n243 1.87E·07 1.9G~·•J7 1. 9!.E· 07 1.97E·07 2.G1E·07 2.01E·07 
arn244rn .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am2f.4 3.43E·31 3. L.?C:-16 3.56E·16 3.62[·16 3.61E·16 3.69E·31 
urn2!.5 1.0bE·39 2.74E·36 2.99E·36 3.25E·36 3.51,[-36 1.13E·39 
am246 .OOE+OO . 0·)~: +GO .OOE+OO .OOE+OO • 0')~ .. 00 . OOE+OO 
crr.241 5.06E·35 1.91,E-22 1.95E·22 1.96E·22 1. <:;6:.: · 22 7.47E·36 
CJH242 4.43E·10 2. 7i.E·G9 2.75E·09 2.76E·09 2.76[·09 4.43E·10 
cm?.43 1.39E·14 1.53E·14 1.53E·14 1.54E·14 1.5-'.E-14 1.40E-14 
cm244 4.67E·12 5.4cE·12 5.S.9E·12 5.69E·12 5.1lOE·12 4.9/E-12 

sasZh: far-field crit bnsed on b&w 15x15, 3.00wt%, 20gwd/rntu 40% hZo/ 8% uo2 
power= 9.790E·04mw, burnup=1.8768E+04mwd, flux= 6.02E+07n/cm**2-sec 

cm2 5 
c ';!~ t, 
Cf11.2 7 
Ci:.f E ,., 't' 
<. G 

" ! 

nuclide concentrations, gram atoms 
. basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.17E·14 1.19E·14 1.22 ·14 1.24E·14 1.26E·14 1.26E·14 
9.3:'r·17 ·<1_C,~~-17 9J•i ·17 9.8'1L17 1J•F-:t, 1.f'1':·16 
3.47i:-2J ~-L~:-2J 3.~'7 -20 3.93~-20 G.L~i~-~0 ~.00~-20 
9.7';,.~>·~ :.'' ,·,_ 1.1:' -22 1.1·-.·?:' 1.,~·'·2:~ 1.;'c.::-;::-2 

( • ~~ • ~l :~ • :J ·t (_' • ," ,· (" r • ~ i. 
r :· _·. 

(i i" I'.-.·: ~""': ·.;. •-' \ '· 

' ~. ' 
"00 ,, ,: . \ 

. -;- :~ ~ (} .... . . 
r. -,, 

..,. __ .J (.' . . 

(_ .. 

:_ - L' 

( 
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0 _ 54q array has 
1library information ••• 

12 entries. 

0 
0 
0 
0 
0 

I) 

G 
1 

cross-section data taken from position number 17 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was .•• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densitie~ of nth library interval 

first library updated was ... 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

ri('Utron flux sp2ctrun factors dnd cross ~cctions wert? prc,~uc:C'rl from 
the ''pr~eso-.:.2 11 CriSe upd-1tln~1 all nuclides on the seal,: "L,ur·n·Jp 11 library 

fission product yidds are frc·;n endf/b-v 

photon libraries use an 18-energy-group structure 
the photon d::;ta are from the mC~ster photon dc.ta b.>se, 

produced to include bremsstr·ahlung from uo2 n,:,trix 

see information above this box (if present} for later updates 

* 
* 
* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
* 

**w*~*~******•~**~***************~"*****************************•~~************** 

* * 
*****************************************************************************'** 

.ether identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
S79 nUI;;ber of fi:;sion pr·oduct nuclid·~s 
'•·· ,~ • ';- · cf r , . r 4 f-:··'i;r;.·>r,~d 1:-.;rl.v 

s~s2h: f :· ~ i 1 c t .--: ( lt l--~:~-/-~ 
t. '...i ' . ~ ' • . 

nn .. b.~.~J 1~r15, ~.en~~::~! 2:1'J~:~~~~n:'.~c·:~ 

:"~' i '\ i ·:>: 
aU::;orption:...; -,. CO:i513l+06 

l , · ~-! _, 1_ ~ L ..,. · · , r 1, t.. :· 

I. 

1.0GL22cE-r~6 1.0LJ/ojUE+v6 1. u0?3out.+uo 1.0u/::J~~ . .~t.:+Ub 

( 
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1 
0 

0 

non-actinide 
abs. fracs. 1.674420E-02 1.682734E-02 1.690948E-02 1.699156E-02 1.707327E-02 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 19662.mwd flux=·6.03E+07n/cm**2-sec 

initial ******* d ******* d '****** d ******* d ******* d 

sm149 
nd143 
eu151 

· rh 103 
xe131 
cs133 
sm147 
tc 99 
nd145 
gd155 
sm152 
mo 95 
sm150 
kr 83 
cs135 
cd113 
eu153 
ru101 
rr141 
lc,139 
r:;1 S 7 
,: j 1 us 
~-;9109 
l-;137 
zr 93 

i 129 
nd144 
gd152 
[IIQ 97 
sm151 
pd108 
zr 91 

y 89 
ru102 
ce142 
nd148 
nd146 
ru 99 
pd107 
i n115 
b~: 13 3 
c c 1-~ 0 

~. -: ') 

I' 

! ', i _j ., 

5.44E-03 
1.81E-03 
1. 72E-03 
8.82E-04 
5.90E-04 
4.58E-04 
3.36E-04 
3.14E-04 
2.59E-04 
2.24E-04 
1.97E-04 
1 • 79E- 04 
1.35E-04 
1.10E-04 
1.04E-04 
1. 03E-04 
8.14E-05 
8.08E-05 
7.73E·O~ 
6.33E-C·'~ 
{:. ~·(~·E- C' 
3. 21 E- 0': 
3.11E·0) 
3.0s::-c5 
2.49E-OJ 
2.07E-05 
1.95E-05 
1.48E-05 
1. 44<:'- 05 
1.26E-05 
7.55E-C!6 
6.61E-06 
6.32E-06 
6.00E-06 
5.27E-06 
5.08E-06 
4.28E-06 
3.64E-06 
3.81E-06 
3.76E-06 
) _{,(.C<h 
3 . .::. Ai E- c .. , 

r·,. 

. ' 
( • ! -~ :. (· ( 

t'_,"';, 

5.44E-03 
1.83E-03 
1. 74E-03 
8.93E·04 
5.97E-04 
4.64E-04 
3.40E-04 
3.17E-04 
2.62E-04 
2.24E-04 
Z.OOE-04 
1.82E-04 
1.36E-04 
1. 12 E- 04 
1.05E-04 
1.03E-04 
8.25E-05 
8.18E-05 
7.f3'-C'·5 
{,. "1 (; [-.- (15 
. • (: \ '· - : l ~-

3 . ,: ~- t. - c ~; 
3. 1 c•:- L S 
3. L1 7' .: - ~· ') 

2. 5? ~- 1:5 
2. (•');::- cs 
1.97E-05 
1.51E-05 
1.4r·c·C•5 
1. 3C'f:. 05 
7.6/E-06 
6.69~·06 
6.40E-06 
6.0llE-06 
5.33E-06 
5.14E-06 
4.33E-06 
3.74E-06 
3.87E-06 
3.80E-06 
3, f :.r·- 06 
_1 • .__ -I t) 

_(. 

5.44E-03 
1.85E-03 
1. ?SE-03 
9.04E-04 
6.04E-04 
4.70E-04 
3.44E-04 
3.21E-04 
2.65E-04 
2.24E-04 
2.03E-04 
1.84E-04 
1.38E-04 
1.13E·04 
1.06E-04 
1.03E-04 
8.36E-05 
8.28E-05 
?.92E-05 
C..48E-05 
•.O?E-05 
).29E·U5 
3.21E-05 
3.13E-05 
2.55E-05 
2.12E-05 
Z.OOE-05 
1.54E-05 
1 .47E-05 
1.30£-05 
7.73E-06 
6.77E-06 
6.47E-06 
6.15E-06 
5.39E-06 
S.ZOE-06 
4.38E-06 
3.84E-06 
3.93E-06 
3.85E-06 
3. 73"- 06 

'. '· _, 
, . , . , -he· 

- r ~ 

5.44E-03 
1.88E-03 
1. 76E-03 
9.14E-04 
6.11E-04 
4.75E-04 
3.48E-04 
3.24E-04 
2.68E-04 
2.24E-04 
2.06E-04 
1.86E-04 
1.40E-04 
1.14E-04 
1.08E-04 
1.03E-04 
8.47E-05 
8.37E-05 
8.1J1E-05 
(,.SSE-:'· 
{: . C• 7 E - c. c; 

3.26[-,j) 
3.1h·C:5 
Z.SSE-OS 
2.14E-L·S 
2.02E·C'S 
1.57E-05 
1.49E-05 
1.31E-C!5 
7. 90~- (,6 
6.85E-06 
6.55E-06 
6.22E-06 
5.46E-06 
5.26E-06 
4.43E-06 
3.95E-06 
3.913E-06 
3.90E-06 
3.77F.-r,,-, 
3. s:.L- :_ ,_ 

'•('•-_(. 

5.44E-03 
1.90E-03 
1.77E-03 
9.25E-04 
6.18E-04 
4.81E-04 
3.52E-04 
3.27E-04 
2.71E-04 
2.24E-04 
2.08E-04 
1.88E-04 
1 .42E-04 
1.16E-04 
1.09E·04 
1. 03E-04 
8.58E-05 
8.47E-05 
{"!. 11 F- 05 
'. f 'T- p-: 

2,. ~- L. (;) 

3. ~· 1 t:- (:') 
3. ::' 1 E- 05 
2- ~) 1 t:- c 5 
2.1TC-C5 
Z.OSE-05 
1.601:·05 
1.':-lE-05 
1.::S1E-f'5 
e.~~:~-c~~ 
6.tt5~-C6 
6.62i:-G6 
6.30[-06 
5.52E-06 
5.32E-06 
4.48E-06 
4.05E-06 
4.04E-06 
3.94E-06 
3- ~-;r:- p ') 
·;,·.I: 

, .. 

5.44E-03 
1.90E-03 
1.77E-03 
9.25E-04 
6.18E-04 
4.81E-04 
3.52E-04 
3.27E-04 
2.71E-04 
2. 24E-04 
2.08E-04 
1.88E-04 
1.42E-04 
1. 16E-04 
1.09C:-04 
1.03E-04 
8.58E-05 
8.47E-05 
8.11E-05 
6.(,)[·0:: 
(J. r_i \~ r:- cl:· 
3 . . ">:~L -G~ 
3.31~-CJS 
3.21E-05 
2. 6E-05 
2.17E-05 
Z.OSE-05 
1.60E-05 
1.51E-05 
1.2U-05 
IJ.U..:E-()6 
6.93::-06 
6.62E-06 
6.30E-06 
S.SZE-06 
5.32E-06 
4.48E-06 
4.05E-06 
4.04E-06 
3.94E-06 
3 _ r:~·r:- P6 

-Lt 

-(. 

j.~I·J•'f ;
1 

~;, "' :.:_.f•:v,'·,-!
1 

~'·' 1,· ·:-...:C 

:..- initltJL -""'"-"l':.,._.,o; d *.1< "*** d *~"'"'***~ (~ .,_,.,., .... _.,.-;. J ~ .... ,...,** d 

1. 707256E-02 
fission products 

( 
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l' 

zr 96 
nd150 
xe136 
cd111 
br 81 
rb 85 
gd154 
zr 94 
zr 90 
sm154 
te130 
rb 87 
ba135 
pd106 
se 77 
gd156 
kr 84' 
rulOO 
dyl61 
sbl21 
se 79 
nd142 
sb123 
ba134 
sm148 
k r !:.6 
t ·:>I~:] 
p:J1~:. 

eu1 'J2 
tb1)9 
se EO 
te125 
gdl58 
nb 93 
cd112 
dy162 
dyl64 
sn117 
t i 6 
cd114 
cd110 
sn119 
mo 96 
br 79 
sn115 
pd110 
<10107 
CLJ155 

1.26E·06 
1.15E-06 
1.09E·06 
8.62E·07 
8.10E·07 
7.76E·07 
6.72E-07 
6.78E-07 
6.23E-07 
5.38E-07 
5.04E-07 
4.47E-07 
3.6SE-07 
3.26E-07 
3.26E-07 
3.08E-07 
2.13E-07 
1.86E-07 
1.87E-07 
1.73E-07 
1.62E-07 
1.36E-07 
1.40E-07 
1. 30E-07 
l.L!:-07 
1 . 1 :~·- f - (! 7 
1. 1· . · C·"' 
E.'-.· :... - ;_,!, 
~~. 9~·:~- ~-.. ,, 
l.l.bE-u'J 
7.1'iE-03 
7.72E-O:'l 
6.47E-Oil 
S.E?E-0·3 
5.9JE-C,3 
4.H:c-os 
4.21E-C•3 
4. 1 ,~·:c-o:·} 
4.10E-03 
3.54E-03 
3.01E-08 
3.20E-08 
2.98E-08 
2.91E-08 
2.93E-08 
2.87E-03 
2. 67::- r:·:: 
~ . ) 1 i-- l .:~ 

1.28E-06 
1.16E·06 
1.11 E · 06 
8.74E-07 
8.20E·07 
7.86E·07 
6.88E-07 
6.87E·07 
6.31E-07 
5.45E-07 
5. 10E-07 
4.52E-07 
3.76E-07 
3.31E-07 
3.30E-07 
3.13E-07 
2.16E-07 
1 .91E-07 
1.90E-07 
1. 75 E- 07 
1. 64E- 07 
1.39E-07 
1.41E·07 
1.33E-07 
1.21~·07 
1.20E-07 
~ . 1 ~ := . (· 7 
9.13c-C8 
1.1 E-::7 
c. 2.:.:- 0'3 
7.90i:-08 
7.82E-08 
6.56E-08 
5.9EE-08 
5.98<:-03 
4.26E-08 
4.28E-08 
4.C.4E-03 
L,. 1 L, E · 08 
3.59E-08 
3.10E-08 
3.24E-08 
3.05E-08 
2.99E-08 
2.96E-08 
2.92E-08 
2.7(':-03 

::-v 

1.29E-06 
1.18E·06 
1.12E-06 
8.86E-07 
8.30E-07 
7.95E-07 
7.06E-07 
6.95E-07 
6.38E·07 
5.52E-07 
5.16E-07 
4.57E-07 
3.87E-07 
3.35E-07 
3.34E-07 
3.17E-07 
2.18E-07 
1.95E-07 
1.93E-07 
1.77E-07 
1.65E-07 
1.42E-07 
1.43E-07 
1.36E-07 
1.2.',E-07 
1.21E-U7 
1. 17[. fJ7 

1.1~F. 07 
8.40E-D!l 
B.OJE-08 
7.92E-08 
6.66E-03 
6.15E-Dil 
6.06E-08 
4.3.3E-08 
4.35E-08 
4.29E-03 
4.1?E-Oil 
3.64E-08 
3.19E-08 
3.23E-08 
3.12E-08 
3.07E-08 
3.00E-08 
2.96E-08 
2. 8'. E- [13 
4. SSE- c~;·, 
") - ~- . 

""' :: 1 ( . 
J r r-,\!:: :::- 1··: t ,., :_ 

. i, ~ ~ :· 

,!. [' '~ I 

1.31E-06 
1.19E-06 
1.13E·06 
8.99E-07 
8.40E·07 
8.04E·07. 
7.23E-07 
7.03E-07 
6.45E-07 
5.59E-07 
5.22E-07 
4.63E-07 
3.97E-07 
3.40E-07 
3.38E-07 
3.22E-07 
2.21E-07 
Z.OOE-07 
1.96E-07 
1.79E-07 
1.67E-07 
1.46E-07 
1.45E-07 
1.39E-07 
1.27[=-07 
1.?2f-07 
1. ·1: ·-- rJ? 
'>. S:'.c- ,;:o 
1. 13:> :}7 

8.53E-03 
8.09E-08 
8.02E-03 
6.75E-08 
6.33[·03 
6. 14r:- O::l 
4.41E-08 
4.41E-08 
4.35E-08 
4.23E-03 
3.69E-08 
3.28E-08 
3.32E-08 
3.20E·08 
3.16E~08 
3.04E-08 
3.00E-08 
2.93~-03 
~-~>-st-0:) 

~ LL ~-

1.32E-06 
1. 21E·06 
1. 15E- 06 
9.11E-07 
8.49E-07 
8.13E-07 
7.41E·07 
7.11E·07 
6.53E·07 
5.66E-07 
5.28E-07 
4.68E-07 
4.08E-07 
3.44E-07 
3.42E-07 
3.26E-07 
2.23E-07 
2.04E-07 
1.99E-07 
1.81E-07 
1.69E~07 
1.49E-07 
1.47E-07 
1.43E-07 
1.30E-07 
1.24E·07 
1.20~-(!7 

9 . 1>!C: - C<J 
1. U<-Cl 
8.65E-03 
8.19E- 08 
8.12E-08 
6.85E-08 
6.50E-08 
6.22E-08 
4.41)E-08 
4.48E-08 
4.40E-08 
4.28E-08 
3.73E-08 
3.37E-08 
3.36E-08 
3.27E-08 
3.25E-08 
3.07E-08 
3.05E-08 
3.0?E-03 
4.56E-03 

1.32E-06 
1.21E·06 
1.15E-06 
9.11E-07 
8.49E-07 
8.13E-07 
7.41E-07 
7.11E-07 
6.53E·07 
5.66E-07 
5.28E-07 
4.68E-07 
4.08E-07 
3.44E-07 
3.42E·07 
3.26E-07 
2.23E-07 
2.04E-07 
1.99E-07 
1.81E-07 
1.69E-07 
1.49E-07 
1.47E-07 
1.43E-07 
1.31JE-0? 
1. 2i, E- G l 
1. ;·._~:,- c,7 

9. :·:icc-(, : 
9. r::-:. C•'; 
8.65t·08 
8.19E-03 
8.12E-03 
6.L5E-03 
6.50E·(J3 
6.22t:·O.'.i 
4.4SE-08 
4.48E-08 
4.40C-OS 
4.2SC-OS 
3.7.3E-08 
3.37E-08 
3.36E-03 
3.27E-08 
3.25E-08 
3.07E-08 
3.05E-08 
3.02~-C<3 
2 _1,3~-L' 

-· -0-l!",/·· . -

l.t .• '. 
i. 

( 
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1 
0 

0 

sn126 1.30E-08 1.32E-08 1.33E-08 1.35E-08 1.36E-08 1.36E·08 
se 78 1.17E·08 1.18E·08 1.20E-08 1.21E-08 1.22E·08 1.22E-08 
dy163 1.05E·08 1.07E-08 1.09E-08 1.10E-08 1.12E-08 1.12E-08 
te126 9.88E-09 1.02E-08 1.04E-08 1.07E-08 1.10E-08 1.10E·08 
kr 82 1.00E-08 1.02E-08 1.04E-08 1.06E-08 1.08E-08 1.08E·08 
s·n124 1.02E-08 1.03E-08 1.05E-08 1.06E-08 1.07E-08 1.07E-08 
as 75 6.87E-09 6.95E-09 7.03E-09 7.12E-09 7.20E-09 7.20E·09 
eu154 6.21E·09 8.70E·09 8.81E·09 8.93E·09 9.05E·09 6.42E-09 
in113 5.83E-09 5.90E·09 5.98E·09 6.05E·09 6.13E-09 6.13E-09 
sn118 4.12E·09 4.17E·09 4.22E·09 4.27E-09 4.33E·09 4.33E·09 
sn122 3.52E-09 3.57E·09 3.61E·09 3.66E-09 3.70E·09 3.70E-09 
cd116 3.46E·09 3.50E·09 3.55E-09 3.59E-09 3.63E·09 3.63E·09 
sr 90 3.59E-09 3.96E·09 3.96E709 3.96E-09 3.96E·09 3.56E·09 
sn120 2.60E-09 2.63E·09 2.66E·09 2.70E-09 2.73E·09 2.73E·09 
ge 73 1.96E·09 1.99E-09 2.01E·09 2.03E-09 2.06E-09 2.06E-09 
ho165 9.75E-10 9.95E·10 1.02E·09 1.04E·09 1.06E-09 1.06E·09 
gd160 9.04E-10 9.18E-10 9.32E-10 9.46E-10 9.60E-10 9.60E-10 
dy160 8.57E-10 8.80E-10 9.03E-10 9.26E-10 9.50E-10 9.50E-10 
cs137 8.33E·10 9.14E-10 9.14E-10 9.14E-10 9.14E-10 8.29E-10 
ae 76 6.69E-10 6.77E-10 6.85E-10 6.93E-10 7.01E-10 7.01E-10 
xe128 5.14E·10 5.27E·10 5.40E-10 5.53E·10 5.66E-10 5.66E-10 
sr 86 2.50E·10 2.55E-10 2.61E-10 2.67E-10 2.73E·10 2.73E·10 
sn116 1.96E·10 2.01E-10 2.06E·10 2.11E-10 2.16E·10 2.16E·10 
cs134 2.17E-10 8.42E-10 8.53E-10 8.63E-10 8.74E-10 2.09E-10 
te124 1.92E-10 1.96E·10 2.00E-10 2.03E·10 2.07E-10 2.07E-10 
nb 94 9.35E·11 9.60E-11 9.85F-11 1.01f·10 1,04E·10 1.04E-10 
sr 87 9.77E-11 9.91E-11 1.01E-10 1.0:0E-F< 1.,-·c-li' l.fl~F-10 
k r E 5 1 . 0 3 _ - 1 c~ 1 . 3 ~ ;: - ~ r) 1 . 3 .', E - 1 Q 1 . -.; -r [ - 1 1 . :~ 4 L - i .1 1 . : ~ :- - 1 J 
tc122 E.23E-11 ~-~~E-11 e.64E-11 E.l~E-11 9.06E-1 I 9.~~E-11 
se 76 7.12E-11 7.27~·11 7.42[·11 7.5BE-11 7.7~E-11 7.7~E-11 
er166 4.8~E-11 4.93E-11 S.OZE-11 5.11E-11 S.ZOE-11 S.ZOE-11 
ge 74 3:92E-11 3.97E-11 4.02E-11 4.07E-11 4.11E-11 4.11E-11 
kr 80 2.63E-11 2.74~·11 2.84E-11 2.95E-11 3.06E-11 3.06E-11 
a~ 72 2.83E-11 2.92c·11 2.95E-11 2.99E-11 3.03E-11 3.03E-11 
~r167 4.61E-12 4.75E-12 4.89E-12 5.03E-12 5.18E-12 5.18E-12 
te123 3.32E-12 3.43E-12 3.55E-12 3.67E-12 3.80E-12 3.80E-12 

y 90 3.41E-12 3.77E-12 3.77E-12 3.77E-12 3.77E-12 3.39E-12 
cc144 4.05E-12 1.f,?E·l0 1·.42E-10 1.4-:>E-10 1.42E-10 3.23E-12 
cd108 1.71E-12 1.79E·12 1.87E-12 1.95E-12 2.03E-12 2.03E-12 
sb125 1.57E-12 4.32E-12 4.33E-12 4.33E-12 4.33E-12 1.47f-12 
ru106 6.38E-13 9.77E-12 9.78E-12 9.79E-12 9.80E-12 5.39E-13 
be 9 8.43E·14 8.53E·14 8.63E-14 8.73E-14 8.84E-14 8.84E-14 
sn114 5.14E-14 5.26E-14 5.39E-14 5.53E-14 5.66E·14 5.66E-14 
li 7 3.45E-14 3.49E-14 3.53E-14 3.57E-14 3.61E-14 3.61E-14 
sas2h: far-field crit based ~n b&w 15x15, 3.00~t%, 20gwd/mtu 40% h2o/ 8% uo2 

fr~ction of total absorption rate 
power= .OOmw, burnup= 19662.mwd, flux= 6.03E+07n/cm**2-sec 

inltlal ******* d *****~* d ******* rl ***~~** d ******* d 

,1:126 

'' l-: 

L_()t' ': - ' ( 

f '•, .• I 
I • '.' I . ' . -1'-' 

. j I ' l i~ 

burrli. ... f.J=1.SfvoCc-rG4::l:~d, flu.._= L.UJLT\;J.!I/Clll*~£::-sec 

fission products 

( 
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0 

0 
1 

0 

h 
h 
h 
h 

he 
he 

:' .. he 
ne 
ne 
ne 
ne 
na 
na 
na 
na 
na 
mg 
mg 
mg 
mg 
mg 
al 
al 
a l 
a l 
s i 
si 
si 
si 

1 
2 
3 
4 
3 
4 
6 

20 
21 
22 
23 
22 
23 
24 
24m 
25 
24 
25 
26 
27 
28 
27 
28 
29 
30 
28 
2-1 
30 
31 

s i 32 
tot:Jls 

flux 

nuclide concentrations. gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.12E-03 1.13E-03 1.14E-03 1.16E-03 1.17E·03 1.17E-03 
3.33E-06 3.37E·06 3.41E-06 3.45E-06 3.SOE-06 3.50E-06 
1.11E-11 1.40E-11 1.40E-11 1.41E-11 1.41E-11 1.11E-11 

.OOE+OO 1.39E-35 1.39E-35 1.40E-35 1.40E-35 .OOE+OO 
1.59E-08 1.60E-08 1.61E-08 1.62E-08 1.63E-08 1.64E-08 
1.85E-04 1.87E-04 1.90E-04 1.92E-04 1.94E-04 1.94E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.22E-05 2.25E-05 2.28E-05 2.30E-05 2.33E-05 2.33E-05 
7.62E-09 7.80E-09 7.98E-09 8.16E-09 8.34E-09 8.34E-09 
1.46E-07 1.48E-07 1.50E-07 1.52E-07 1.53E-07 1.54E-07 
1.77E-30 1.77E-15 1.77E-15 1.78E-15 1.78E-15 1.78E-30 
3.62E-12 1.05E-11 1.05E·11 1.05E-11 1.05E-11 3.39E-12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
6.42E-24 6.42E-09 6.42E-09 6.43E-09 6.43E-09 6.43E-24 
1.06E-30 1.06E-15 1.06E-15 1.06E-15 1.06E-15 1.06E-30 
5.51E-39 5.63E-24 5.76E-24 5.90E-24 6.03E-24 6.03E-39 
1.45E-01 1.47E-01 1.48E-01 1.50E-01 1.52E-01 1.52E-01 
7.91E-07 8.09E-07 8.27E-07 8.46E-07 8.65E-07 8.65E-07 
3.33E-06 3.37E-06 3.41E-06 3.45E·06 3.49E·06 3.49E·06 
5.29E-28 5.29E·13 5.29E-13 5.29E-13 5.30E-13 5.30E·28 

.OOE+OO 2.63E·25 2.64E-25 2.64E-25 2.64E-25 .OOE+OO 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
4.7~E-26 4.76E-11 4.76E-11 4.76E-11 4.77E-11 4.77E-26 
4.4{E-37 4.56E-?2 4.67E-2? 4.78E-22 4.89E-22 4.89E-37 

. 0 C: ':- ~. i . ~ H- ::, 1 1 . 15 E- 31 1 . F::- 31 1 . 2 4 c- 3 i . 0 G E + C• 0 
4.2?~-01 ~.2/E-01 4.32E-01 (.37E-01 4.42E-01 4.42E-01 
7.15C-06 7.31E-06 7.48E-06 7.65E-06 7.63E-06 7.83E-06 
1.29E-10 1.34E-10 1.38E·10 1.43E-10 1.48E·10 1.48E·10 
2.26E-3S 2.34E-23 2.43E·23 2.51E·23 2.60E-23 2.60E-38 
9.45F·30 9.'i'iE-30 1.03E-29 1.07c-29 1.11E-29 1.09E-:'9 
5.7SC+:4 5.7~E+04 5.75E+04 5.7SE+04 5.75E+04 5.75E+04 

6.02E+G7 6.02E+07 6.05E+07 6.03E+07 6.03E-08 

sas2h: far-ficlj crit b~s~d on bSw 1cx1S, 3.00w:~. 20nwd/Mtu 40~ h2a/ B% u~2 
power= 9.79~E-04mw, burnup=1.9662L+04m~d, flux= 6.05E+07n/cm**2-scc 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
3.16E+01 3.23E+01 3.30E+01 3.37E+01 3.44E+01 3.44E+01 
1.57E-01 1.63E-01 1.68E-01 1.73E-01 1.78E-01 1.78E-01 
1.04E-02 1.07E-02 1.10E-02 1.13E-02 1.16E-02 1.16E-02 
4.80E-04 4.91E-04 5.03E-04 5.15E-04 5.26E-04 5.26E-04 
8.12E:10 8.27E-10 8.43E-10 8.5SE-10 8.73E-10 8.73E-10 
2.57E-04 2.61E-04 2.64E-04 2.63E-04 2.72E-04 2.72E-04 
4.1\<110-11 l,_T'E-11 4.77E-11 4.8-'E-11 4.~•:=-11 4.8~'~·11 
3.11F-11 ~-' ~:-11 3.2-:.E-11 3.2:'::-11 3.31:.-11 3.25~·11 
S.E;'[-1•J 5.'· ':-1J 6.(•:,[-10 6.1::~':-10 6.21C-10 6.2F-1Cl 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
j.:Ll~12 
rh214 
~ } 1 .. ~, <i 

I:: ... 
"1,. 

l ·, :. 1 _! 

: I ~: 

I . . . . 

po2lllii .JuL,uV 

i ·' 
j (. 

-I. 

- i. 

• l,;·Jt:+ UJ 

nctiniJ·.:s 

( 
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0 

_po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 

·rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th:'33 
t/1234 
P'' 2 31 
pd232 

3.06E·17 3.09E·17 
1.55E-22 1.60E-22 
2.85E-19 2.90E-19 
6.00E-17 6.08E-17 
3.84E-17 3.88E-17 
1.18E-16 1.21E-16 
6.79E-11 6.89E-11 
1.08E-43 1.13E·28 
8.55E-14 8.63E-14 
4.52E-14 4.65E-14 
1.21E-07 1.22E·07 
1.17E-40 1.23E-25 
2.13E-08 2.15E-08 
2.57E-10 2.64E-10 
8.87E-08 . 9. 04E-08 
1.84E·02 1.87E·02 
8.82E·11 8.97E·11 
5.99E·08 6.10E·08 
1.48E·05 1.50E·05 
1.08E·14 1.09E·14 
5. 70E·.39 6.00E·24 
3.44E·08 3.48E·08 
4.90E-08 5.05E·08 
1. 72E·02 1.76E·02 
9.16E-01 9.28E-01 
2.74E·09 3.77E·09 
2. 16E -01 2. 19:::-01 
C..82E-2!l 4.9•1':-13 
5.3f>E-07 5.3r)E-07 
2.23<:-02 2.25E-02 
9.33E·26 9.44E·11 

3.13E-17 3.16E-17 3.20E-17 
1.61E-22 1.63E-22 1.65E-22 
2.96E-19 3.01E-19 3.07E-19 
6.17E-17 6.26E-17 6.34E·17 
3.92E-17 3 .97E-17 4.01E-17 
1.23E·16 1.24E-16 1.25E-16 
6.99E"11 7.09E-11 7.19E-11 
1.15E-28 1.16E-28 1.17E-28 
8.73E-14 8.82E-14 8.92E-14 
4.70E-14 4.76E-14 4.81E-14 
1.24E-07 1.26E-07 1.28E-07 
1.24E-25 1.26E-25 1.27E-25 
2.18E-08 2.20E-08 2.22E-08 
2.67E-10 2.71E-10 2.74E-10 
9.20E-08 9.37E-08 9.54E-08 
1.90E·02 1.92E·02 1.95E·02 
9.11E·11 9.25E·11 9.40E·11 
6.22E-08 6,33E·08 6.44E·08 
1.51E·05 1. 53E·05 1.55E·05 
1. 11 E ·14 1.13E·14 1.15E·14 
6.07E·24 6.14E·24 6.21E·24 
3.52E-08 3.55E·08 3.59E·Od 
5.11E-08 5.16E-08 5.22E·08 
1.79E·02 1.82E·02 1.86E·02 
9.41E·01 9.53E-01 9.65E·01 
3.7f!E·09 3.79E-09 3.8<lE·09 
2.23E-01 2.26E-01 2.3r·r:·01 
4.9RE-13 5.06['·13 5.1-~E-13 
5.36E·07 5.36E·07 5.3iJE-07 
2.28E-02 2.30E-02 2.33E·02 
9.55E·11 9. 66E · 11 9.77E-11 

"~~,;2h: f<1r·fi2ld crit !::·,~cd on t:<" 15:<15, 3.QO,Jt%, 20.~><:1 
power= 9.7~UE·04mw, burnup=1.9o62E+04mwd, flux= t~o~~+ 

nuclide conc0ntra 
basis = single re 

po;233 
p.·>234m 
pw234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u?.3 7 

charge ******* d ******* d ******* d ******* d 
1.41E-06 1.41E·06 1.l,1E-06 1.41E·06 1.41E-06 
1.81E·11 1.81E·11 1.81E·11 1.81E-11 1.81E·11 
8.07E·12 8.07E·12 8.07E·12 8.07E·12 8.07E·12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.53E·36 5.81E·21 5.88E•21 5.95E·21 6.02E·21 
8.66E·32 8.77E·17 8.89E·17 9.01E·17 9.13E·17 
1.75E·06 1.84E·06 1.86E·06 1.88E·06 1.90E·06 
4.69E·01 4.76E·01 4.82E·01 4.88E·01 4.95E·01 
1.02E+01 1.02<:+01 1.02E+01 1.02E+01 1.02[+01 
6.63E+02 6.63E+02 6.62E+02 6.61E+02 6.61E+02 
1.8?E+02 1.89E+02 1.39E+02 1.90E+02 1.90E+02 
1.29E-12 8.06E-07 8.03E·07 8.09E·07 8.10E-07 

u~33 3.63E+04 3.63E+04 3.~3=+04 3.63E+04 3.63F+04 
!' ::.·, i _ _; .. - c: .-.: ·L- ;.•' 

.'-, _J ~- • r:· I . - ~- ~ 

.' .. · 

f ' ~ J -

~- . ~ l .. 

: ; ~ : - . 
r ~ . '. 

3.20E-17 
1.62E-22 
3.07E-19 
6.35E·17 
4.02E·17 
1.23E-16 
7. 19E -11 
1.12E-43 
8.94E-14 
4. 72E-14 
1.28E-07 
1.22E-40 
2.23E-08 
2.68E-10 
9.54E-08 
1.95E·02 
9.40E·11 
6.45E·08 
1.55E·05 
1.15E·14 
5.96E·39 
3.60E·08 
5.12E·08 
1.86E·02 
9.65E-01 
2.7.5E·09 
2.3C!E-01 
5. 1 i.E- Lil 
5. 3<)[- 0 7 
2.33E·02 
9.77E·26 

~tu 40~ h?o/ 8% u~Z 
7n/crn~ 7·2-sec 

ions, gram atoms 
ctor assembly 
****** d 

1.41E·06 
1 • 81 E • 11 
8.07E·12 

.OOE+OO 
5.78E·36 
9.13E·32 
1.83E·06 
4.95E·01 
1.02[+01 
6.61E+OZ 
1.9nE+02 
1.2<;:0-12 
3.63E+Q4 

np2~ O;n GL-~7 ~-~~~-~~ S.~i~-~~· 3.Yi~-~~ 4.L~L-~/· ~-~~~-~~· 

nctinides 

( 
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np240 1.19E·38 5.36E-16 5.37E-16 5.37E·16 5.38E-16 1.37E-38 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 1.07E-10 2.72E-10 2.72E-10 2.72E-10 2.72E-10 1.02E-10 
pu237 1.40E-23 7.78E-14 7.80E-14 7.82E-14 7.84E·14 3.41E-24 
pu238 5.33E-03 5.50E-03 5.50E·03 5. 50E-03 . S.SOE-03 5.32E-03 
pu239 3.04E+01 3.0SE+01 3.06E+01 3.06E+01 3.07E+01 3.07E+01 
pu240 5.13E-01 5.14E-01 5.15E-01 5.15E-01 5.16E-01 5.16E-01 
pu241 4.18E-05 5.08E-05 5.09E-05 5.10E-05 5 .11E-05 4.16E-05 
pu242 3.77E-05 3.83E-05 3.88E-05 3.94E-05 4.00E-OS 4.00E-05 
pu243 2.08E-29 1.96E-14 1.99E-14 2.02E-14 2.05E-14 2.22E-29 

·pu244 1.80E·24 1.95E-24 2.11E-24 2.28E-24 2.46E-24 2. 4 7E- 24 
pu245 .OOE+OO 1.95E-35 2.11E-35 2.29E-35 2.47E-35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.02E-34 1.01E-19 1.02E- 19 1.02E-19 1.02E- 19 1.02E·34 
am240 4.65E-32 4.64E-17 4.66E-17 4. 67E-17 4.68E·17 4.68E-32 
am24 1 1.50E-03 1.50E-03 1. SOE-03 1.51E-03 1.51E-03 1.51E-03 
am242m 1.6SE-07 1.71E·07 1.71E-07 1.72E-07 1. 72E-07 1.69E-07 
am242 2.16E-12 1.37E-11 1.37E-11 1. 31lE- 11 1 .31lE -11 2.18E-12 
am243 2.01E·07 2.04E-07 2.08E-07 2.11E-07 2.15E-07 2.15E·07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 3.69E-31 3. 75 E- 16 3.82E-16 3.89E-16 3.96E-16 3.96E-31 
am245 1.13E·39 3.84E·36 4.16E-36 4.50E-36 4.85E-36 1 .16E-39 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 7.47E-36 1.96E-22 1.97E-22 1.97E-22 1.98E-22 1.10E-36 
cm242 4.43E-10 2.76E-09 2.77E-09 2.78E-09 2.78E-09 4.44E-10 
cm?43 1,40F-14 1.54E-14 1.54E-14 1.55E-14 1.55E-14 1.40E-14 
m2.',4 4.i/C-12 ~~ • S· ~ E- 12 6.00E·12 6.11 E- 12 6.22E-12 5.28E·12 

sa<~Zh: fz,r-+i,olc! crit b;,,·.od en bi:.; 15,_15, 3.0(h;t~:.. 20,wd/mtu 40? h2c; ~:;;: U•c~ 
power= 9. 790E·l·>~··~. i.>UI·nu;.;=1.9662E+O.',mwd, flux~ 6.0::;t+07n/cm**2·ccr.:c 

0 nuclide concentrations, gram c;toms 
basis = single reactor assembly 

ch~rs2 *~***** d ******* d *~***** d ******* d ******* d 
crn245 1.2 1oE-1!, 1.::>:\E-14 1.31E·14 1.33E-14 1.36E·14 1.36E-14 
Clll246 1.01f:-16 l.O~E-16 1.05E·16 1.07E·16 1.09E·16 1.09E-16 
cm247 4.09t·20 4.26E-20 4.43E-20 4.60E-20 4.77E-20 4.77E-20 
cm248 1.26E-22 1.34E-22 1.42E-22 1.51E-22 1.60E-22 1.60E-22 
cm249 .OOE+OO 1.03E-33 1.09E-33 1.15E-33 1.22E·33 .OOE+OO 
w250 6.11l~·38 6.65E-33 7.14E-38 7.67E-33 8.22E·38 8.22E·313 
Clll251 .ODE+OO .GOE+GO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
0 flux 6.02E+07 6.02E+07 6.03E+07 6.03E+07 6.03E-08 
0 1q array has 20 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
0 54q array h~s 12 entries. 
1library information ... 

1-. 
i' · .. · 

l {: l i: 

l l I,, L C '· . ·,' I i • t_ ~- :' • rl ll. l ~ :· I ,. "·,· j f, "._ . r •• , l 
r ; 
pu S 

l ~ -... : ·._ l. ~; ::.::- ... 
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pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* ,. 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

******************************************************************************** 
* * 

0 ******************************************************************************** 
0 .other identification and sizes of library. 
0 data set name: ft33f001 
0 8/27/1976 date librnry w~s produced 
0 1697 total number of nuclides in library 

689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

0 7993 r.um:_;cr· of nonzer·o off-diu£~on.-ll r.:.ltrix e:lcn1.:nt~ 
Q ********************•****x***~*******•***************•***~********************** 

( 

1 sasZh: far-field crit bnscd on b~w 15x15, 3.00wt%, 20gwd/mtu 40% hZo/ 8% uo2 ·paoe 159 
pc11cr= .ODmw, burnup= 20)'.i6.mwd, flux= 6.03E+D7n/cm~*2-scc 

0 bJsis = 
0 (note, k-infinities, clad and.moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 
0 initial ******* d ******* d ******* d ******* d ******* d 

productions 1.260138E+06 1.259530E+06 1.258921E+06 1.25~311E+06 1.257699E+06 1.257691E+06 
a~sorptions 1.025244E+06 1.025033E+06 1.02~321E+06 1.u245J7E+06 1.024393E+06 1.02~3SSC+06 
k infinity 1.229110E+OO 1.22H770E+OO 1.228431E+OO 1.228091E+OO 1.227750E+OO 1.227749E+OO 

0 initial ******* d *~***** d. ******* d ******* d ******* d 
actinide 
absorptions 1.007740E+06 
~~ -.r,- ---. ~ t i r. ~ ·-j ~ 

r.~·. tl·~c~. 1.70727~E-02 
:;:, : ;'I; : 1 2 r· f i c- l c c r i t tee, s e rJ 

f'";_'i 

t • ' 

1 .. 
t.-l ·~ . -~ 

•' ,- I 

~ ....... u::·u~ 

1.007449E+06 

1 . --1 ·~ ~ .l .: - [· :.' 

c n t: .~. , : 1 5 -"· 1 : , 
f r ·.: ·! i r· r--, c: { 

, I y• 

1.007157E+06 

_'[j 

., . ·; /i.:.- J"1 

1.006864E+06 1.006570E+06 

::·U...,. 

1.006566E+06 

1 . 7' :; <j· :~ (\ ~ [ - ·=I 2 
f1:·~i:~ f.,-c,·i Jets 160 
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1 
0 

0 

sm147 3.52E-04 3.56E-04 3.60E-04 3.64E-04 3.68E-04 3.68E-04 
tc 99 3.27E·04 3.31E-04 3.34E-04 3.37E-04 3.41E-04 3.41E-04 
nd145 2.71E·04 2.74E·04 2.77E-04 2.80E-04 2.83E-04 2.83E-04 
gd155 2.24E-04 2.24E-04 2.24E·04 2.24E-04 2.24E-04 2.24E-04 
sm152 2.08E-04 2.11E-04 2.14E-04 2.17E-04 2.20E-04 2.20E-04 
mo 95 1.88E-04 1.90E-04 1.92E-04 1.94E-04 1.97E-04 1.97E-04 
sm150 1.42E-04 1.43E-04 1.45E-04 1.47E-04 1.49E-04 1.49E-04 
kr 83 1.16E-04 1.17E-04 1.18E-04 1.19E-04 1.21E-04 1.21E-04 
cs135 1.09E-04 1.10E-04 1.11E-04 1.13E-04 1.14E·04 1.14E-04 
cd113 1.03E·04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04 
eu153 8.58E-05 8.69E-05 B.BOE-05 8.91E-05 9.02E-05 9.02E-05 
ru101 8.47E-05 8.57E-05 8.66E-05 8.76E-05 8.86E-05 8.86E-05 
pr141 8.11E-05 8.20E-05 8.29E-05 8.39E-05 8.48E-05 8.48E-05 
la139 6.63E-05 6.71E-05 6.78E-05 6.86E-05 6.94E-05 6.94E-05 
gd157 6.08E-05 6.09E-05 6.09E·05 6.10E-05 6.10E-05 6.10E-05 
pd105 3.37E-05 3.42E-05 3.46E-05 3.50E-05 3.54E-05 3.54E-05 
ag109 3.31E-OS 3.36E-05 3.4TE-05 3.46E-05 3.51E-05 3.51E-05 
ba137 3.21E-05 3.24E-05 3.28E-05 3.32E-05 3.35E-05 3.35E-05 
zr 93 2.61E-05 2.64E-05 2.67E-05 Z.?OE-05 2.73E-05 2.73E-05 

i129 2.17E-05 2.19E-05 2.22E-05 2.24E-05 2.27E-05 2.27E-05 
nd144 2.05E-05 2.07E-05 2.09E-05 2.12E-05 2.14E-05 2.14E-05 
gd152 1.60E-05 1.64E-05 1.67E-05 1.70E-05 1.73E-05 1.73E-05 
mo 97 1.51E-05 1.52E-05 1.54E-05 1.56E-05 1.58E-05 1.58E-05 
sm151 1.27E-05 1.31E-05 1.31E-05 1.31E-05 1.31E-05 1.27E·05 
pd108 8.01E-06 8.13E-06 8.25E-06 8.37E-06 8.49E-06 8.49E-06 
zr 91 6.93E-06 7.01E-06 7.08E-06 7.16E-06 7.24E-06 7.24E-06 
~ 89 6.62E-06 6.70E-06 6.77E-06 6.85E-06 6.92E-06 6.92E-06 

ru102 6.30E-06 6.37E-06 6.45E-06 6.52E-06 6.59E-06 6.5~E-06 
cc142 5.~2[-06 S.SOE-06 5.65E-06 5.71E-06 5.73E-06 5.78E-06 
nd148 5.32~-0~ 5.3~E-06 5.45E-06 5.51E-06 5.57E-06 5.57E-06 
nd146 4.4:\?-06 4.54E·06 4.59E-06 4.64E-06 4.69E-06 4.69E-06 
ru 99 4.05E-06 4.16E-06 4.27E-06 4.38E-06 4.49E-06 4.49E-06 
pd107 4.0~E-06 4.10E-06 4.16E-06 4.21E-06 4.27E-06 4.27E-06 
in115 3.94E-06 3.99E-06 4.03E-06 4.08E-06 4.13E-06 4.13E-06 
ba138 3.8~~-06 3.86E-06 3.91E-06 3.95E-06 3.9;E-06 3.99E-06 
ce140 3.5/E-06 3.62£-06 3.66E-06 3.7GE-06 3.74E-06 3.74E-06 
xe132 3.28E-06 3.32E-06 3.36E-06 3.40E-06 3.44E-06 3.44E-06 
mo 98 Z.ZCE-06 2.23E-06 ~.25E-06 2.28E-06 2.30E-06 2.30E-06 
mo100 2.15E-06 2.17E-06 2.19E-06 2.22E-06 2.24E-06 2.24E-06 
xe134 2.11E-06 2.14E-06 2.16E-06 2.19E-06 2.21E-06 2.21E-06 
zr 92 1.68E-06 1.70E-06 1.71E-06 1.73E-06 1.75E-06 1.75E-06 

i127 1.58E-06 1.60E-06 1.62E-06 1.64E-06 1.66E-06 1.66E-06 
ru104 1.45<::-06 1.47E-06 1 .49E-06 1.50E-06 1.52E-06 1.52E-06 
sas2h: far-field crit based on b~w 15x15, 3.00wt%, 20gwd/mtu 404 h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 20556.mwd, flux= 6.03E+07n/cm**2-sec 

zr <; o 
nd150 
> Ef. 

1 ~ 1 

1_ ·-

l'·. 
l i' 
r ol 

inlti~t ******* d ******* d ******* d ******* d ******* d 

1 - ~, :· ~ - ~ l ~ .I - ~ -· ~ - C, :~ I - 3 ~ ~~ - (! G 1.~7L-L'G l.~)Ct~-~~~) 1.:);::(=-l,-_, 
1 • 2 ~: L - c.. 1 . 2 2 :_ - ri :J 1 • 2::: r: - u 6 1 • 2 :_, F - ~· 5 1 • :?J, E - C• (, 1 • ? ::- ~ - ~1 ~J 

., ~ ~ -c ' 1 . 1 ~ ~ - ~' c 1 . 1 7 ~~ - c {'; 1.1.-:~~-( ~: 1.2~:~=-_-._; 1 1.: _, -
c "7 ., 

:! 

•' I - ;,_' 

fj,;,;ion products 

( 
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ba135 4.08E-07 4.19E-07 4.31E·07 4.42E-07 4.54E-07 4.54E-07 
pd106 3.44E-07 3.49E-07 3.53E-07 3.58E-07 3.62E-07 3.62E-07 
se 77 3.42E-07 3.46E-07 3.50E-07 3.54E-07 3.58E-07 3.58E-07 
gd156 3.26E-07 3.31E-07 3.35E-07 3.40E-07 3.44E-07 3.44E-07 
kr 84 2.23E-07 2.26E-07 2.28E-07 2.31E-07 2.34E-07 2.34E-07 
ru100 2.04E-07 2.09E-07 2.14E-07 2.18E-07 2.23E-07 2.23E-07 
dy161 1.99E-07 2.02E·07 2.05E-07 2.08E-07 2.11E-07 2.11E-07 
sb121 1.81E-07 1.84E-07 1.86E·07 1.88E707 1.90E-07 1.90E-07 
se 79 1.69E-07 1. 71E·07 1. 73E- 07 1.75E~07 1. 76E-07 1.76E-07 
nd142 1.49E-07 1.52E-07 1.56E-07 1.59E-07 1.63E-07 1.63E-07 

·ba134 1.43E-07 1.46E-07 1.49E-07 1.53E-07 1.56E-07 1.56E-07 
sb123 1.47E-07 1.48E-07 1.50E-07 1.52E-07 1.54E-07 1.54E-07 
sm148 1.30E-07 1.33E-07 1.36E-07 1.39E-07 1.42E-07 1.42E-07 
kr 86 1.24E-07 1.25E-07 1.27E-07 1.28E-07 1.29E-07 1.29E-07 
te128 1.20E-07 1.21E-07 1.22E-07 1.24E-07 1.25E-07 1.25E-07 
pd104 9.80E-08 1.00E-07 1.03E-07 1.05E-07 1.07E-07 1.07E-07 
eu152 9.09E-08 1.14E-07 1.15E-07 1.16E-07 1.16E-07 9.20E-08 
tb159 8.65E-08 8.77E-08 8.89E-08 9.01E-08 9.13E-08 9.13E-08 
se 80 8.19E-08 8.23E-08 8.31lE-08 8.47E-08 8.57E-08 8.57E-08 
te125 8.12E-08 8.21E-08 8.31E-08 8.41E-08 8.51E-08 8.51E-08 
gd158 6.85E-08 6.94E-08 7.03E-08 7 .13E-08 7.22E-08 7.22E-08 
nb 93 6.50E-08 6.68E-08 6.85E-08 7.03E-08 7.22E-08 7.22E-08 
cd112 6.22E-08 6.30E-08 6.38E-08 6.46E-08 6.54E-08 6.54E-08 
dy162 4.48E-08 4.56E-08 4.63E-08 4.71E-08 4.78E-08 4.78E-08 
dy164 4.48E-08 4.54E-08 4.61E-08 4.67E-08 4.74E-08 4.7~E-OS 
;;n117 4.40E-08 4.46E-08 4.51E-08 4.57E-OS 4.62E-08 4.62E-03 
l i 6 ~.2.''E-03 4.32E-03 4.37E-OR 4.41E-08 4.4~>E-C:3 4. 4 .:, [- 0 :~ 
cd11 t. 3.73~-o:J 3.7'lE-0'3 3.~:::.~:-c,s 3.83E-0~) 3.93E-C·':J 3. c; _·) :-- c ~: 
crl; i C1 ::.:; ·;·[- [Ji) 3.~1.E-fl'; =~.S(r:-c~~ 3. t.SE- OC\ 3. ('5 =- c ~) 3. 7') t - f1:-: 

Lr 79 3a2~E-03 3.33E-o::: 3 a!,~::.- 0~ 3.5L:-C3 ~;_6';[-Q'_j 3. •:. J: I·J 
mo 96 3.2/E-08 3.3-'.E-08 3.42E-08 3.49E-08 3.57E-OS 3.57E-03 
,;n119 3.36E-03 3.40E-03 3.44E-G8 3.48E-08 3.52E-03 3.52E-08 
ag107 3.0~E-08 3.12E-03 3.21E-08 3.30E-08 3.40E-03 3.40E-08 
,r;115 3. Oic"·E- 03 3.11E-08 3.15E-08 3 .19E-08 3.22E-03 3.22E-03 
pd110 3.0/,E-03 3.09E-08 3.13E-08 3.17E-08 3.22E-08 3.22E·08 
sr 88 2.27E-03 2.30E-03 2.33<:-03 2.35E-03 2.38E-03 2.33E-03 
eu155 2.43E-03 4.56E-08 4.57E-03 4.57E-08 4.58E-08 2.35E-03 

1 s:Js2h: far-field cr it based on b&w 15x15, 3. oo • .a:~. 20gwa/rlltu lt0t~ h2u/ 8"/ uo2 f i ,; s i en products p<1ge 162 
0 fraction of total absorption rate 

power= . OOmw, burnup= 2,0556.mwd, flux= 6.03E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

xe129 1 . 96E-08 Z.OlE-03 2.06E-03 2.12E-08 2. 18E-08 2 . 18E-08 
pm147 2. 15E-08 6.55E-08 6.55E-03 6.55E-08 6.55E-08 2.01E-08 
xe130 1 .62E-08 1 .65E-08 1 .69E-08 1 . 72E-08 1 .76E-08 1 .76E-08 
se 82 1 .StiE-08 1 .SBE-03 1 .60E-08 1 .62E-08 1 .63E-08 1 .63E-08 
b~136 1 .I.~E-08 1 .46E-03 1 .1.9~-GS 1 . s:?t- o:~ 1 .SSE-03 1 .S)E-03 
sn1 ~ :) 1 ., I C• 

" 1 . 3 i'< _, __ ..... 1 - 3 (~' :~ . c 1 '• 
r,r· ., 1 . ·~ ~ ::- c ~ 1 ' -c '1 

~p .I' ~-~ I ( .. i_ 00 1 . 2.:, ,. - (Jcl 1 { - ~· ~' 1 . ( I ' - Li :; 1 • .:: 'J ~- - i 1 . (' ' ·Lr " 
t c 1 ~ ,,. 1 1' : o:~ 1 13[-(1~ 1 1(~ -r•·; 1 

., .[- ; 1 ,: . t~ - t· ~; 1 _;_r_!_ - r :5 ' 
.:-: i : ,..l • ~ 1 1 L ,. c: 1 1! I i : [·'! i -· " -(· 

' I I 1 : 

' ,, ~ -, 
'· 

\..' .. ; 
{ ' 

.. -I· 

( !.' ' .. : ' , . 
( ;.•. 

(< ' ' .. _, ,, : 
( . ~ i i.' . CiC - C· :; 

.. 
- ~· ':; 

~r 'iU ::S.SIE-09 6E-09 3. 6£- u·y .S.o~-u9 3.96 - G9 3.~'a.-o9 
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- sn120 2.73E·09 2.76E·09 2.80E-09 2.83E-09 2.86E-09 2.86E-09 
ge 73 2.06E-09 2.08E-09 2.11E·09 2.13E-09 2.16E·09 2.16E-09 
ho165 1.06E-09 1.08E-09 1.10E·09 1.12E-09 1.14E·09 1.14E-09 
dy160 9.50E-10 9.74E-10 9.98E-10 1.02E-09 1.05E-09 1.05E-09 
gd160 9.60E-10 9.74E-10 9.88E-10 1.00E-09 1.02E-09 1.02E-09 
cs137 8.28E-10 9.14E-10 9.1.5E-10 9.15E-10 9.15E-10 8.24E-10 -1 ge 76 7.01E-10 7.09E-10 7.17E-10 7.26E-10 7.34E-10 7.34E-10 ,/ 

xe128 5.67E-10 5.80E-10 5.94E-10 6.07E-10 6.21E-10 6.21E-10 
sr 86 2.73E-10 2.79E-10 2.85E-10 2.91E-10 2.97E-10 2.98E-10 
sn116 2. 16E -10 2.21E-10 2.26E-10 2.32E-10 2.37E-10 2.37E-10 

· te124 2.07E-10 2.11E-10 2.15E-10 2.18E-10 2.22E-10 2.22E-10 
cs134 2.09E-10 8.84E-10 8.94E-10 9.05E·10 9.15E-10 2.01E-10 
nb 94 1. 04E-10 1.07E-10 1. 09E·10 1.12E-10 1.15E-10 1.15E-10 
sr 87 1.04E-10 1.05E-10 1.07E-10 1.08E-10 1.10E·10 1.10E-10 
kr 85 1.01E-10 1.34E-10 1.34E-10 1.34E-10 1. 34E·10 9.98E-11 
te122 9.06E-11 9.27E-11 9.49E-11 9.71E-11 9.93E-11 9.93E-11 
se 76 7.74E-11 7.90E-11 8.07E-11 8.23E-11 8.40E·11 8.40E-11 
er166 5.20E-11 5.29E-11 5.38E-11 · 5.4 7E ·11 5.56E·11 5.56E-11 
ge 74 4.12E-11 4.16E·11 4.21E-11 4.26E-11 4.31E-11 4.31E-11 
kr 80 3.06E-11 3.18E-11 3.29E-11 3.41E-11 3.54E·11 3.54E-11 
ge 72 3.03E-11 3.06E-11 3.10E-11 3.14E-11 3.18E·11 3.18E-11 
er167 5.18E-12 5.33E-12 5.48E-12 5.63E-12 5.79E·12 5.79E-12 
te123 3.80E-12 3.93E-12 4.06E-12 4.19E-12 4.32E-12 4.32E-12 
y 90 3.40E·12 3.77E-12 3.77E-12 3.77E-12 3.77E-12 3.38E-12 

ce144 3.23E-12 1.42E-10 1.42E-10 1.42E-10 1.42E-10 2.59E-12 
cd108 2.03E-12 2.12E-12 2.21E-12 2.30E-12 2.40E-12 2.40E-12 
sb125 1.47E-12 4.33E·12 4.34E·12 4.34E-12 4.34E-12 1.39E-12 
ru106 5.39E-13 9.81E-12 9.82E-12 9.83E-12 9.85E-12 4.57E-13 
be 9 8.83E-14 8.93E-14 9.03E-14 9.14E-14. 9.24E·14 9.24E-14 
sn114 5.66E-14 5.80E-14 5.94E-14 6.08E-14 6.22E-14 6.22E-14 
l i 7 3.62E-14 3.66E-14 3.70E-14 3.74E-14 3.78E-14 3.78E-14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ ax uo2 fission products page 163 
0 fraction of total absorCtion rate 

power= .OOmw burnup= 20556.mwd flux= 6.03E+ 7n/cm**2-sec 
0 initial ~****** d ******* d ~****** d ******* d ******* d 

sbf26 1.56E-14 1.74E-14 1.75E-14 1.77E-14 1.78E-14 1.63E·14 
te127m 1.16E·16 Z.ZOE-12 Z.ZOE-12 2.20E-12 2.20E-12 6.50E-17 
cd109 2.06E·18 2.20E-17 Z.Z8E-17 2.37E-17 2.46E·17 Z.09E-18 
nb 95 3.90E-18 3.63E·11 3.63E·11 3.63E-11 3.63E-11 1.46E -18 
zr 95 1.91E-18 3.90E·11 3.90E·11 3.90E-11 3.90E·11 7.10E-19 
sn123 6. 13E- 19 2.58E-15 2.58E-15 2.58E-15 2.58E·15 3.82E·19 
~ 91 3.41E-19 3.34E-11 3.34E·11 3.34E·11 3.34E·11 1.09E·19 

t 160 1.36E·20 5.20E·14 5.27E·14 5.35E-14 5.42E·14 1.36E·20 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X hZo/ 8% uoZ light elements page · 164 
power• 9.790E-04.w, burnup•2.0556E+04•wd( flux= 6.03E+07n/c•**2-sec 

0 nuc ide concentrations, gram atoms 
basfs ~ sin1le reactor assembly 

charge ******* d ******* d ******* d **** ** d ******* d 
h 1 1. 17E·03 1. 18E·03 1.20E·03 1.21E·03 1.22E·03 1.22E·03 
h 2 3.50E·06 3.54E·06 3.58E·06 3.62E·06 3.66E-06 3.66E·06 
h 3 1.11£-11 1.42E·11 1 .42E·11 1.42E·11 1.43E·11 1.11£•11 
h 4 .OOE+OO 1.41E·35 1.41E·35 1.42£-35 1.42E·35 .OOE+OO 

he 3 1 ~64£-08 1.65E·08 1.66E·08 1.67E·08 1.68E·08 1.68£-08 
he 4 1 .94£·04 1.96E·04 1.98E·04 2.01E·04 2.03E·04 2.03E-04 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 2.33E·05 2.36E·05 2.38£·05 2.41E·05 2.44E·05 2.44£·05 
ne 21 8.34£-09 8.53E·09 8.72E•09 8.91E·09 9.10£-09 9.10E•09 
ne 22 1.54E·07 1.55E·07 1.57£-07 1.59E·07 1.61£-07 1.61E·07 
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0 
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ne 23 1.78E-30 1. 78E-15 1.78E-15 1. 78E-15 1. 78E-15 1. 78E-30 
na 22 3.39E-12 1.05E-11 1.05E-11 1.05E-11 1.06E-11 3. 18E -12 
na 23 7.53E+03 7. 53E+03 7.53E+03 7.53E+03 7.53E+03 7. 53E+03 
na 24 6.43E-24 6.43E-09 6.43E-09 6.44E-09 6.44E·09 6.44E·24 
na 24m 1.06E-30 1. 06E-15 1.06E-15 1. 06E-15 . 1.06E-15 1.06E·30 
na 25 6.03E-39 6.16E-24 6.30E-24 6.44E-24 6.58E-24 6.58E-39 
mg 24 1.52E-01 1.53E-01 1.55E-01 1.57E-01 1.58E-01 1.58E-01 
mg 25 8.65E·07 8.84E·07 9.03E-07 9.23E-07 9.42E-07 9.42E-07 
mg 26 3.49E·06 3.53E·06 3.57E-06 3.61E-06 3.65E-06 3.65E-06 
mg 27 5.30E-28 5.29E-13 5.30E·13 5.30E-13 5.30E-13 5.30E-28 

·mg 28 .OOE+OO 2.64E-25 2.65E-25 2.65E-25 2.65E-25 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
al 28 4.77E-26 4.77E-11 4.77E·11 4.77E-11 4.77E-11 4. 77E-26 
al 29 4.89E-37 4.99E-22 5.11E-22 5.22E·22 5.34E-22 5.34E-37 
al 30 .OOE+OO 1.28E-31 1.32E-31 ·1.36E·31 1.41E-31 .OOE+OO 
si 28 4.42E·01 4.46E-01 4.51E·01 4.56E-01 4.61E·01 4.61E·01 
si 29 7.83E-06 B.OOE-06 8.18E-06 8.36E-06 8.54E-06 8.54E-06 
si 30 1.48E-10 1.53E·10 1.58E-10 1.63E·10 1.69E-10 1. 69E -10 
si 31 2.60E-38 2.69E·23 2.78E-23 2.87E-23 2.97E-23 2.97E-38 
si 32 1.09E-29 1.14E-29 1.19E·29 1.23E·29 1.27E·29 1.25E-29 

totals 5. 75E+04 5.75E+04 5.75E+04 5. 75E+04 5. 75E+04 5.75E+04 
flux 6.03E+07 6.03E+07 6.04E+07 6.04E+07 6.04E·08 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= 9.790E-04mw, burnup=2.0556E+04mwd{ flux= 6.03E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po21111 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 

charge ******* d ******* d ******* d ******* d ******* d 
3.44E+01 3.51E+01 3.58E+01 3.65E+01 3.71E+01 3.72E+01 
1.78E-01 1.84E-01 1.89E·01 1.94E-01 2.00E-01 2.00E·01 
1.16E-02 1.19E-02 1.22E-02 1.25E-02 1.29E·02 1.29E·02 
5.26E·04 5.38E-04 5.50E-04 5.63E-04 5.75E-04 5.75E-04 
8.73E·10 8.89E-10 9.04E-10 9.19E-10 9.34E-10 9.34E-10 
2.72E-04 2.75E-04 2.79E·04 2.83E-04 2.86E-04 2.86E·04 
4.89E-11 4.93E-11 4.98E·11 5.03E-11 5.08E-11 5.09E-11 
3.25E-11 3.35E-11 3.39E-11 3.42E·11 3.46E·11 3.39E-11 
6.21E-10 6.30E-10 6.38E-10 6.46E·10 6.55E·10 6.55E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.95E-02 3.05E-02 3.16E·02 3.26E·02 3.37E·02 3.37E·02 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.67E-07 1.70E·07 1.72E·07 1.74E·07 1.76E-07 1.76E-07 
2.90E-12 2.92E·12 2.95E·12 2.98E·12 3.01E·12 3.02E·12 
3.08E·12 3.18E-12 3.21E·12 3.25E·12 3.28E·12 3.21E·12 
2.04E·10 2.08E-10 2.11E·10 2.15E·10 2.18E·10 2.18E-10 
4.61E·10 4.67E·10 4.74E·10 4.80E·10 4.86E·10 4.86E-10 
4.62E-06 4.68E-06 4.74E·06 4.81E·06 4.87E·06 4.87E·06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.20E-17 3.23E-17 3.26E~17 3.30E·17 3.33E·17 3.34E·17 
1.62E·22 1.67E-22 1.69E·22 1.71E·22 1.72E·22 1.69E·22 
3.07E-19 3.12E·19 3.17E·19 3.23E·19 3.28E·19 3.28E·19 
6.35E-17 6.43E-17 6.52E·17 6.60E-17 6.69E-17 6.69E-17 
4.02E·17 4.05E·17 ·4.09E-17 l.14E·17 4.18E·17 4.18E·17 
1.23E·16 1.27E·16 1.28E·16 .JOE•16 1.31E·16 1.28E·16 
7.19E-11 7.28E-11 7.38E·11 .48E·11 7.57E·11 7.57E-11 
1.12E-43 1.19E-28 1.20E·28 1.21E·28 1.23E·28 1.18E·43 
8.94E-14 9.01E·14 9.11E·14 ,.ZOE-14 9.29E·14 9.31E·14 
4.72E-14 4.86E-14 4.92E-14 .97E-14 5.02E·14 4.91E-14 
1.28E-07 1.29E-07 1.31E·07 .33E·07 1.35E-07 1.35E-07 
1.22E-40 1.29E-25 1.30E·25 .32E·25. 1.33E·25 1.27E-40 
2.23E-08 2.25E-08 2.27E·08 2.29E·08 2.32E·08 2.32E-08 

actinides page 165 
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ra224 2.68E-10 2.77E-10 2.80E-10 2.83E-10 2.86E-10 2.79E-10 
ra225 9.54E-08 9.71E-08 9.87E-08 1.00E-07 1.02E·07 1.02E·07 
ra226 1.95E-02 1.98E·02 2.00E-02 2.03E-02 2.06E·02 2.06E-02 
ra228 9.40E-11 9.54E-11 9.69E-11 9.83E·11 9.97E-11 9. 97E·11 
ac225 6.45E-08 6.56E-08 6.67E·08 6.78E·08 6.89E-08 6.89E·08 
ac227 1.55E·05 1.56E-05 1.58E-05 1.60E·05 1.61E-05 1.61E-05 
ac228 1.15E·14 1.16E-14 1.18E-14 1. 20E·14 1.22E-14 1.22E·14 
th226 5.96E·39 6.28E·24 6.35E-24 6.42E-24 6.49E·24 6.21E-39 
th227 3.60E-08 3.63E·08 3.67E-08 3.70E-08 3.74E·08 3.75E-08 
th228 5.12E-08 5.28E·08 5.34E·08 5.39E-08 5.45E·08 5.33E-08 

"th229 1.86E-02 1.89E·02 1.92E·02 1.95E-02 1.98E·02 1.98E-02 
th230 9.65E-01 9.78E-01 9.90E·01 1.00E+OO 1.01E+OO 1. 01 E+OO 
th231 2.73E-09 3.81E-09 3.82E·09 3.84E-09 3.85E·09 2. 73E·09 
th232 2.30E·01 2.33E-01 2.37E-01 2.40E·01 2.44E-01 2.44E·01 
th233 5.14E·28 5.22E-13 5.30E-13 5.38E·13 5.46E-13 5.46E-28 
th234 5.36E·07 5.36E·07 5.36E·07 5.36E·07 5.36E-07 5.36E-07 
pa231 2.33E·02 2.35E-02 2.38E-02 2.40E·02 2.42E-02 2.42E·02 
pa232' 9.77E-26 9.88E-11 9.98E-11 1.01E-10 1.02E·10 1.02E-25 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= 9.790E·04mw, burnup=2.0556E+04mwd(_flux= 6.03E+O?n/cm**2-sec 

nuc 1de concentrattons, gram atoms 
basis = single reactor assembly 

pa233 
pa234m 
pa234 
pa235 
u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236• 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 

charge ******* d ******* d ******* d ******* d ******* d 
1.41E·06 1.41E-06 1.41E-06 1.41E·06 1.41E-06 1.41E-06 
1.81E~11 1.81E·11 1.81E-11 1.81E-11 1.81E·11 1.81E-11 
8.07E-12 8.07E·12 8.07E-12 8.07E·12 8.07E·12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.78E-36 6.09E-21 6.15E·21 6.22E·21 6.29E·21 6.02E·36 
9.13E-32 9.24E-17 9.36E-17 9.48E·17 9.60E-17 9.60E·32 
1.83E-06 1.93E-06 1.95E-06 1.97E·06 1.99E-06 1.90E·06 
4.95E-01 5.01E·01 5.07E·01 5.13E·01 5.19E·01 5.19E-01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 
6.61E+02 6.60E+02 6.60E+02 6.59E+02 6.59E+02 6.59E+02 
1.90E+02 1.90E+02 1.90E+02 1.90E+02 1.90E+02 1.90E+02 
1.28E·12 8.10E-07 8.11E·07 8.12E·07 8.14E·07 1.28E·12 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
7.51E·23 7.50E-08 7.51E-08 7.51E·08 7.51E-08 7.52E·23 
4.95E·35 5.34E-35 5.74E-35 6.17E·35 6.63E-35 6.63E·35 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.36E-13 2.07E-12 2.07E-12 2.07E·12 2.07E·12 1.16E-13 
4.92E·28 4.92E·13 4.92E·13 4.92E-13 4.92E·13 4.92E·28 
2.25E·06 2.28E-06 2.30E·06 2.32E-06 2.34E·06 2.34E·06 
4.08E+01 4.08E+01 4.08E+01 4.08E+01 4.08E+01 4.08E+01 
3.12E·14 3.64E-07 3.64E·07 3.64E-0.7 3.64E·07 3.15E·14 
1.88E-13 1.08E·05 1.09E-05 1.09E·05 1.09E·05 2.01E-13 
4.23E-37 4.55E·37 4.90E-37 5.27E·37 5.65E·37 5.66E·37 
1.37E·38 5.38E-16 5.39E·16 5.39E-16 5.40E·16 1.58E-38 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.02E·10 2.72E-10 2.72E·10 2.72E·10 2.72E·10 9.62E·11 
3.41E-24 7.85E-14 7.87E·14 7.88E-14 7.90E-14 8.49E·25 
5.32E·03 S.SOE-03 S.SOE-03 5.50E·03 5.50E·03 5.31E·03 
3.07E+01 3.08E+01 3.08E+01 3.09E+01 3.10E+01 3.10E+01 
5.16E·01 5.17E·01 5.18E·01 5.19E-01 5.20E·01 5.19E·01 
4.16E·05 5.11E·05 5.12E·05 5.14E·05 5.15E·OS 4.14E·05 
4.00E·05 4.05E·05 4.11E·05 4.16E-05 4.22E·05 4.22E·OS 
2.22E-29 2.08E·14 2.11E·14 2.14E·14 2.17E·14 2.36E·29 
2.47E-24 2.66E-24 2.86E-24 3.07E·24 3.30E-24 3.30E·24 

.OOE+OO 2.66E-35 2.87E-35 3.08E-35 3.31E-35 .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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0 

am239 
am240 
am241 
am242m 
em242 
am243 
am244m 
am244 
am245 
am246 
·cm241 
cm242 
cm243 
cm244 

1.02E·34 
4.68E·32 
1.51E·03 
1.69E-07 

·2.18E-12 
2.15E-07 

.OOE+OO 
3.96E·31 
1.16E·39 

.OOE+OO 
1.10E·36 
4.44E-10 
1.40E-14 
5.28E-12 

1.02E-19 
4.68E-17 
1.51E-03 
~. 72E·07 
1. 38E·11 
2.18E-07 

.OOE+OO 
4.02E·16 
5.24E-36 

.OOE+OO 
1.98E-22 
2.78E·09 
1.55E-14 
6.32E·12 

1.03E.·19 
4.69E·17 
1.52E·03 
1.73E·07 
1.38E-11 
2.22E-07 

.OOE+OO 
4.09E-16 
5.64E-36 

.OOE+OO 
1.99E-22 
2.79E·09 
1.56E-14 
6.42E-12· 

1.03E·19 
4. 71 E ·17 
1.52E·03 
1. 73E-07 
1.391::-11 
2.26E-07 

.OOE+OO 
4. 16E ·16 
6.06E·36 

.OOE+OO 
2.00E·22 
2.80E-09 
1.57E-14 
6.53E·12 

1.03E-19 
4. 72E-17 
1.52E-03 
1. 74E-07 
1.39E·11 
2.29E·07 

.OOE+OO 
4.23E-16 
6.51E-36 

.OOE+OO 
2.00E·22 
2.81E·09 
1. 57E -14 
6.64E·12 

1.03E-34 
4.72E·32 
1.52E-03 
1. 70E·07 
2.20E·12 
2.29E-07 

.OOE+OO 
4.23E·31 
1.19E-39 

.OOE+OO 
1.91E-37 
4.46E·10 
1.41E·14 
5.59E·12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E·04mw, burnup=2.0556E+04mwd[ flux= 6.03E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cmi!51 

totals 

charge ******* d ******* d ******* d ******* d ******* d 
1.36E-14 1.38E-14 1.41E-14 1.43E·14 1.46E·14 1.46E·14 
1.09E-16 1.11E-16 1.13E-16 1.15E·16 1.17E·16 1.17E·16 
4.77E-20 4.95E·20 5.13E-20 5.31E·20 5.50E·20 5.50E·20 
1.60E·22 1.69E-22 1.78E·22 1.88E·22 1.98E·22 1.98E-22 

.OOE+OO 1.29E-33 1.36E-33 1.44E-33 1.52E·33 .OOE+OO 
8.22E-38 8.81E-38 9.42E·38 1.01E-37 1.08E-37 1.08E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 6.03E+07 6.03E+07 6.04E+07 6.04E+07 6.04E·08 
0 1q array bas 
0 3q array has 
0 3q array·has 
0 3q array has 
0 4q array has 
n ~~ft ~~~~u h~~ 
U .1""1'.,. Wf f _, lf'WV 

1library information ••• 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken fr.om position number 19 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum! for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 

prelim lwr origen·s binary working library··id = 1143 
made from modified card-image origen·s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

* 
* 
* 
* 
* 
* 

actinides 

) 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

neutron flux spectrum factors and cr.oss sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 168 
power= .OOmw, burnup= 21450.mwd, flux= 6.04E+07n/cm**2-sec 

basis = 
(note, It-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.258714E+06 1.258098E+06 1.257482E+06 1.256863E+06 1.256244E+06 1.256236E+06 
absorptions 1.024958E+06 1.024742E+06 1.024525E+06 1.024306E+06 1.024087E+06 1.024082E+06 
k infinity 1.228064E+OO 1.227722E+OO 1.227381E+OO 1.227039E+OO 1.226696E+OO 1.226695E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 1.007127E+06 1.006832E+06 1.006536E+06 1.006239E+06 1.005941E+06 1.005936E+06 
non-actinide 
abs. fracs. 1. 739621E·02 1.747781E-02 1.755846E-02 1 • 763892E- 02 1.771957E·02 1. 771897E-02 
sas2h: far-field crit based on b&w 15x15, 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products 

fraction of total a sorption rate 
power= .OOmw burnup= 

initial I****** d 
21450.mwd, flux= 6.04E+07n/cm**2-sec 

******* d ******* d ******* d ******* d 

sm149 5.43E·03 5.43E-03 5.43E-03 5.43E-03 5.43E-03 5.43E-03 
nd143 1.98E·03 2.00E·03 2.02E-03 2.05E-03 2.07E-03 2.07E-03 
eu151 1.81E-03 1.82E-03 1.83E-03 1.84E-03 1.85E-03 1.85E-03 
rh103 9.67E-04 9.78E-04 9.89E-04 1.00E-03 1.01E-03 1.01E-03 
xe131 6.46E-04 6.53E-04 6.60E-04 6.67E-04 6.74E-04 6.74E-04 
cs133 5.02E-04 5.08E-04 5.13E-04 5.19E-04 5.24E-04 5.24E-04 
511147 3.68E-04 3.72E-04 3.76E-04 3.80E-04 3.84E-04 3.84E-04 
tc 99 3.41E-04 3.44E-04 3.47E-04 3.51E-04 3.54E-04 3.54E-04 
nd145 2.83E·04 2.86E·04 2.89E-04 2.93E-04 2.96E-04 2.96E-04 
sm152 2.20E-04 2.22E-04 2.25E-04 2.28E-04 2.31E-04 2.31E-04 
gd155 2.2SE-04 2.25E-04 2.25E·04 2.25E-04 2.25E-04 2.25E-04 
RIO 95 1.97E·04 1.99E-04 2.01E·04 2.03E-04 2.05E-04 2.0SE-04 
SID150 1.49E-04 1.50E-04 1.52E-04 1.54E-04 1.55E-04 1.55E-04 
kr 83 1.21E-04 1.22E-04 1.23E-04 1.25E-04 1.26E-04 1.26E-04 
cs135 1.14E-04 1.15E·04 1.16E·04 1.18E·04 1.19E·04 1.19E-04 
cd113 1.03E·04 1.03E-04 1.03E-04 1.03E·04 1.03E-04 1.03E-04 
eu153 9.02E·OS 9.13E-05 9.24E-05 9.36E-05 9.47E·05 9.47E-05 
ru101 8.86E-05 8.95E-05 9.05E-05 9.15E-05 9.25E-05 9.25E-05 
pr141 8.48E-05 8.58E·05 8.67E-05 8.76E·05 8.86E-05 8.86E-05 
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la139 6.94E·05 7.02E-05 7.09E·OS 7.17E-05 7.25E·OS 7.25E·OS 
gd157 6. 11E·05 6.11E·OS 6.11E·OS 6. 12E·OS 6.12E-05 6. 12E·OS 
ag109 3.51E·05 3.56E-05 3.61E·OS 3.66E-05 3. 71E-05 3.71E·OS 
cd105 3.54E-05 3.59E-05 3.63E-05 3.67E·05 3.71E-05 3.71E-05 
a137 3.36E-05 3.39E-05 3.43E-05 3.47E-05 3.50E-05 3.51E-05 

zr 93 2.73E-05 2.76E·OS 2.78E-05 2.81E-05 2.84E-05 2.84E-05 
i 129 2.27E-05 2.30E·OS 2.32E·05 2.35E·OS 2.37E-05 2.37E-05 

nd144 2.14E-05 2.17E-05 2. 19E-05 2.22E-05 2.24E·OS 2.24E-05 
gd152 1. 73E-05 1. 76E·05 1. 79E-05 1.83E-05 1 .86E·OS 1 .86E-05 
mo 97 1.58E-05 1.59E-05 1.61E·05 1.63E-05 1 .65E-05 1.65E-05 
sm151 1.27E-05 1.31E-05 1.32E-05 1.32E-05 1.32E·05 1.27E-05 
pd108 8.48E·06 8.60E-06 8.72E-06 8.84E-06 8.96E-06 8.96E·06 
zr 91 7.24E·06 7.32E-06 7.40E-06 7.48E-06 7.56E-06 7.56E·06 

y 89 6.93E-06 7.00E-06 7.08E·06 7.15E·06 7.23E·06 7.23E-06 
ru102 6.60E-.06 6.67E-06 6.74E-06 6.82E·06 6.89E·06 6.89E-06 
ce142 5.78E-06 5.84E·06 5.91E-06 5.97E-06 6.03E·06 6.03E·06 
nd148 5.57E-06 5.63E·06 5.69E-06 5.75E-06 5.82E-06 5.82E·06 
ru 99 4.49E-06 4.60E-06 4.71E-06 . 4.82E-06 4.94E·06 4.94E·06 
nd146 4.69E-06 4.75E-06 4.80E-06 4.85E-06 4.90E·06 4.90E-06 
rn107 4.27E·06 4.33E·06 4.39E·06 4.45E-06 4.51E·06 4.51E·06 

115 4.13E·06 4.17E-06 4.22E·06 4.27E-06 4.31E·06 4.31E·06 
ba138 4.00E-06 4.04E·06 4.08E-06 4.13E·06 4.17E·06 4.17E·06 
ce140 3.74E-06 3.78E-06 3.82E·06 3.86E·06 3.91E-06 3.91E·06 
xe132 3.44E-06 3.48E·06 3.52E-06 3.56E·06 3.59E-06 3.59E-06 
mo 98 2.30E-06 2.33E·06 2.35E-06 2.38E·06 2.40E-06 2.40E-06 
mo100 2.24E-06 2.27E-06 2.29E-06 2.32E-06 2.34E·06 2.34E-06 
xe134 2.21E-06 2.24E-06 2.26E-06 2.29E-06 2.31E·06 2.31E-06 
zr 92 1. 75E·06 1. 77E-06 1. 79E·06 1.81E-06 1.83E-06 1.83E·06 

i127 1.66E·06 1.68E-06 1. 70E·06 1. 72E-06 1. 74E-06 1. 74E-06 
ru104 1.52E-06 1.54E-06 1. 56E·06 1.57E·06 1.59E·06 1.59E·06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 170 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 21450.mwd, flux= 6.04E+07n/cm**2-sec 
0 initial ****** d ******* d ****** d **·***** d ******* d 

zr 96 1.38E·06 1.40E·06 1.41E·06 1.43E·06 1.44E·06 1.44E·06 
nd150 1.26E·06 1.28E·06 1.29E·06 1.30E·06 1.32E·06 1.32E·06 
xe136 1.20E·06 1.21E·06 1.23E·06 1.24E·06 1.25E·06 1.25E·06 
cd111 9.62E·07 9.75E·07 9.87E·07 1.00E·06 1.01E·06 1. 01 E-06 
br 81 8.88E-07 8.98E-07 9.08E-07 9.18E-07 9.28E·07 9.28E-07 
gd154 8.14E·07 8.33E·07 8.52E-07 8.71E·07 8.91E·07 8.91E·07 
rb 85 8.50E·07 8.60E-07 8.69E·07 8.78E·07 8.88E·07 8.88E·07 
zr 94 7.43E·07 7.51E·07 7.60E·07 7.68E·07 7.76E·07 7.76E·07 
zr 90 6.83E·07 6.90E·07 6.98E·07 7.05E·07 7.13E·07 7. 13E·07 
••154 5.94E·07 6.01E·07 6.08E·07 6. 14E·07 6.21E·07 6.21E·07 
te130 5.53E·07 5.60E·07 5.66E·07 5.72E·07 5.78E·07 5.78E·07 
rb 87 4.89E·07 4.95E·07 5.00E·07 5.05E-07 5.11E·07 5.11E·07 
ba135 4.54E·07 4.65E·07 4.77E·07 4.89E·07 5.01E·07 5.01E·07 
pd106 3.62E·07 3.67E·07 3.72E·07 3.76E·07 3.81E·07 3.81E·07 
•• 77 3~58E·07 3.62E·07 3.66E·07 3.69E·07 3.73E•07 3.73E·07 
rd156 3.44E·07 3.49E·07 3.53E·07 3.58E·07 3.62E·07 3.62E·07 

r 84 2.J3E·07 2.J6E·07 2.J9E·07 2.41E·07 2.44E·07 2.44E·07 
ru100 2.23E•07 2.28E·07 2.J3E·07 2.38£·07 2.43£-07 2.43E•07 
=161 2.11E·07 2. 14E·07 2. 17E·07 2.20E·07 2.22E·07 2.22E·07 

121 ·1•90E·07 1.92E·07 1.95£·07 1 .97E·07 1.99E·07 1.99E·07 
•• 79 .76E·07 1.78E·07 1.80£·07 1.82£·07 1 .84E·07 1 .84E·07 
nd142 1.63E·07 1 .67E·07 1.70E·07 1. 74E·07 1.78E·07 1. 78E·07 
ba134 1.56E·07 1.60E·07 1.63E•07 1.67E·07 1. 70E•07 1.70E·07 
ab123 1.54E·07 1.55E·07 1.57E·07 1.59E·07 1.61E·07 1 .61E·07 
••148 1.42E·07 1 .45E·07 1.41E·07 1.52E·07 1.55E·07 1.55E·07 



( ( ( 
Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717·0200·00021 REV 00 ATTACHMENT XIX - Page 133 

kr 86 1.30E·07 1.31E·07 1.32E-07 1.34E·07 1.35~·07 1.35E·07 
te128 1.25E·07 1.27E·07 1.28E·07 1.30E·07 1.31E-07 1.31E·07 
pd104 1.07E·07 1.10E·07 1.12E·07 1.15E·07 1.17E-07 1.17E·07 
tb159 9.13E·08 9.25E·08 9.38E·08 9.50E-08 9.62E-08 9.62E-08 
eu152 9.20E·08 1.17E·07 1.18E·07 1.18E·07 1.19E·07 9.30E·08 
se 80 8.57E·08 8.66E·08 8.76E·08 8.85E·08 8.95E·08 8.95E·08 
te125 8.51E·08 8.61E-08 8.71E·08 8.81E-08 8.91E·08 8.91E-08 
nb 93 7.22E·08 7.40E·08 7.59E·08 7.77E·08 7.96E·08 7.96E·08 
gd158 7.22E·08 7.32E·08 7.41E·08 7.51E·08 7.60E·08 7.60E·08 
cd112 6.54E·08 6.63E·08 6.71E·08 6.79E·08 6.87E·08 6.87E·08 
"dy162 4.78E·08 4.86E·08 4.94E·08 5.01E·08 5.09E·08 5.09E·08 
dy164 4.74E·08 4.80E·08 4.87E-08 4.93E·08 5.00E-08 5.00E·08 
sn117 4.62E·08 4.68E·08 4.73E·08 4.79E·08 4.84E-08 4.84E·08 
l i 6 4.46E-08 4.50E·08 4.55E·08 4.59E·08 4.64E·08 4.64E·08 
cd110 3. 75E·08 3.85E·08 3.95E·08· 4.05E·08 4 .16E·08 4.16E·08 
cd114 3.93E·08 3.97E-08 4.02E·08 4.07E·08 4.12E·08 4.12E·08 
br 79 3.60E·08 3.69E-08 3.78E·08 3.87E·08 3.97E·08 3.97E-08 
mo 96 3.57E·08 3.65E-08 3.73E·08 3.81E·08 3.89E·08 3.89E-08 
ag107 3.40E·08 3.50E·08 3.59E·08 3.69E·08 3.79E·08 3.79E-08 
sn119 3.52E-08 3.57E·08 3.61E·08 3.65E·08 3.69E·08 3.69E·08 
pd110 3.22E·08 3.26E·08 3.30E·08 3.35E·08 3.39E·08 3.39E·08 
sn115 3.23E·08 3.26E·08 3.30E·08 3.34E·08 3.37E-08 3.37~·08 
sr 88 2.38E·08 2.40E·08 2.43E·08 2.46E·08 2.48E·08 2.48E·08 
xe129 2 .18E·08 2.23E-08 2.29E·08 2.35E·08 2.40E·08 2.40E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 171 
0 fraction of total absorption rate 

power= .00mw1 burnup= 21450.mwd
1 

flux= 6.04E+07n/cm**2-sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

eu155 2.35E·08 4.58E·08 4.58E·08 4.59E·08 4.59E-08 2.27E·08 
xe130 1. 76E·08 1.80E·08 1.84E·08 1.87E·08 1.91E·08 1.91E·08 
pm147 2.01E·08 6.55E-08 6.55E·08 6.55E·08 6.55E·08 1.89E-08 
se 82 1.63E·08 1.65E·08 1.67E·08 1.69E·08 1. 71E·08 1.71E-08 
ba136 1.55E·08 1.58E·08 1.60E·08 1.63E·08 1.66E·08 1.66E·08 
sn126 1.42E·08 1.43E·08 1.44E·08 1.46E·08 1 .47E·08 1.47E·08 
te126 1.22E·08 1.25E·08 1.28E·08 1 .31E·08 1.34E·08 1.34E·08 
se 78 1 .28E·08 1.30E·08 1.31E·08 1.32E·08 1.34E·08 1 .34E·08 
dy163 1 .20E·08 1.22E·08 1.24E·08 1.26E·08 1.28E·08 1.28E·08 
kr 82 1. 16E·08 1.18E·08 1.19E·08 1.21E·08 1.23E·08 1.23E·08 
sn124 1.12E·08 1.14E·08 1.15E·08 1.16E·08 1.17E·08 1.17E·08 
as 75 7.53E·09 7.62E·09 7.70E·09 7.78E·09 7.87E·09 7.87E·09 
eu154 6.63E·09 9.66E·09 9.78E·09 9.90E·09 1.00E·08 6.83E·09 
in1 13 6.43E-09 6.50E·09 6.58E·09 6.65E·09 6.73E·09 6.73E·09 
sn118 4.53E·09 4.58E·09 4.64E·09 4.69E·09 4.74E·09 4.74E·09 
sn122 3.88E·09 3.93E·09 3.97E·09 4.02E·09 4.06E·09 4.06E·09 
cd116 3.81E·09 3.85E·09 3.89E·09 3.94E·09 3.98E·09 3.98E·09 
sr 90 3.55E·09 3.96E·09 3.96E·09 3.96E·09 3.96E·09 3.53E·09 
sn120 2.86E·09 2.89E·09 2.93E·09 2.96E·09 2.99E·09 2.99E·09 
ge 73 2. 16E·09 2. 18E·09 2.21E·09 2.23E·09 2.25E·09 2.25E·09 
ho165 1.14E·09 1.16E·09 1.18E·09 1.21E·09 1.23E·09 1.23E·09 
dy160 1.05E·09 1.07E·09 1.10E·09 1.12E·09 1.15E·09 1.15E·09 
gd160 1.02E·09 1.03E·09 1.04E·09 1.06E·09 1.07E·09 1.07E·09 
cs137 8.24E·10 9.15E·10 9.15E·10 9.15E·10 9.16E·10 8.20E·10 
ge 76 7.34E~1o 7.42E·10 7.50E·10 7.58E·10 7.66E•10 7.66E·10 
xe128 6.21E·10 6.36E·10 6.50E·10 6.64E·10 6.79E·10 6.79E·10 
sr 86 2.98E·10 3.04E·10 3.10E·10 3 .17E·10 3.23E·10 3.23E·10 
sn116 2 .37E- 10 2.42E·10 2.47E·10 2.53E·10 2.58E·10 2.58E·10 
te124 2.22E·10 2.26E·10 2.30E·10 2.34E·10 2.38E·10 2.38E·10 
cs134 2.01E·10 9.25E·10 9.36E·10 9.47E·10 9.57E·10 1.94E·10 
nb 94 1.15E·10 1.18E·10 1.21E·10 1 .24E·10 1. 27E·10 1.27E·10 
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sr 87 1.10E-10 1.11E-10 1.13E-10 1.14E-10 . 1. 16E -10 1.16E-10 
te122 9.93E-11 1.02E-10 1.04E-10 1.06E-10 1. 08E-10 1.08E-10 
kr 85 9.99E-11 1.34E-10 1.34E-10 1.34E-10 1.34E-10 9.83E-11 
se 76 8.40E-11 8.57E-11 8.73E-11 8.90E-11 9.08E-11 9.08E-11 
er166 5.57E-11 5.66E-11 5.75E-11 5.85E-11 5.94E-11 5.94E-11 
ge 74 4.31E-11 4.36E-11 4.41E-11 4.46E-11 4.51E-11 4.51E-11 
kr 80 3.54E-11 3.67E-11 3.80E-11 3.93E-11 . 4. 07E-11 4.07E-11 
ge 72 3. 18E -11 3.21E-11 3.25E-11 3.29E-11 3.33E-11 3.33E-11 
er167 5. 79E-12 5.95E-12 6.11E-12 6.27E-12 6.44E-12 6.44E-12 
te123 4.32E,12 4.46E-12 4.61E-12 4.75E-12 4.90E-12 4.90E-12 
. y 90 3.38E-12 3.77E-12 3. 77E-12 3.77E-12 3. 77£-12 3.36E-12 
cd108 2.40E-12 2.50E-12 2.60E-12 2.70E-12 2.81E-12 2.81E-12 
ce144 2.59E-12 1.42E-10 1.42E-10 1.42E-10 1.42£-10 2.09E-12 
sb125 1.39E-12 4.34E-12 4.35E-12 4.35E-12 4.35E-12 1.31E-12 
ru106 4. 57E -13 9.85E-12 9.86E-12 9.87E-12 9.89£-12 3.88E-13 
be 9 9.23E-14 9.34E-14 9.44E-14 9.54E-14 9.64E-14 9.64E·14 
sn114 6.22E-14 6.36E-14 6.51E-14 6.65E-14 6.80E-14 6.80E-14 
l i 7' 3. 78£-14 3.83E-14 3.87E-14 3.91E-14 3.95£-14 3.95E-14 
sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 

fraction of total a sorption rate 
power= .OOmw~ burnup= 21450.mwd, flux= 6.04E+07n/cm**2-sec 

initial ****** d ******* d ****** d ******* d ******* d 

sb126 1.63E-14 1.80E-14 1.82E-14 1.83E-14 1.85E·14 1.69E-14 
te12711 6.51E-17 2.21E·12 2.21E-12 2.21E-12 2.21E·12 3.69E-17 
cd109 2.08E·18 2.55E-17 2.65£-17 2.75E-17 2 .85E-17 2.11E·18 
nb 95 1. 46E·18 3.63E-11 3.63E·11 3.63E-11 3.63E-11 5.59E-19 
zr 95 7 .08E·19 3.90E-11 3.90E-11 3.90E-11 3.91£-11 2. 73E·19 
sn123 3.81E-19 2.58E-15 2. 58E-15 2.58E-15 2.58E-15 2.32E-19 

y 91 1. 09E-19 3.34E-11 3.34E-11 3.34E·11 3.34£-11 4.09E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power• 9.790E-04mw, burnup=2.1450E+04mwd( flux= 6.04E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24• 
na 25 
lllil 24 
lllil 25 
lllil 26 
lllil 27 
•e 28 
ll 27 
ll 28 
al 29 

basis = sinale reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

1.22E-03 1.24E·03 1.25E-03 1.26E-03 1.28E-03 1.28E-03 
3.66E-06 3.70£·06 3.74E·06 3.78E-06 3.82E-06 3.82E-06 
1.11£-11 1.43E·11 1.44E·11 1.44E·11 1.44£·11 1.11£-11 

.OOE+OO 1.43£·35 1.43£·35 1.44£·35 1.44£·35 .OOE+OO 
1.68E·08 1.69E-08 1.70£·08 1.71£·08 1.72£·08 1.72£·08 
2.03£·04 2.05£·04 2.07£·04 2.10£·04 2.12£·04 2.12E·04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.44£-05 2.46£·05 2.49E-05 2.52£·05 2.54£·05 2.54£·05 
9.10£-09 9.29£·09 9.49£·09 9.68E-09 9.88£·09 9.88£·09 
1.61£-07 1.62£·07 1.64£-07 1.66£·07 1.68£·07 1.68£-07 
1.78£-30 1.78£·15 1.78£-15 1.78£·15 1.78£-15 1.78£-30 
3.18£·12 1.05E·11 t.06E·11 1.06£·11 1.06£·11 2.98£·12 
7.53£+03 7.53£+03 7.53£+03 7.53£+03 7.53£+03 7.53£+03 
6.44E·24 6.43E·09 6.44E·09 6.44E·09 6.44£·09 6.44£·24 
1.06£-30 1.06£·15 1.06£·15 1.06£·15 1.06E-15 1.06£·30 
6.58£·39 6.71£·24 6.86£·24 7.00£·24 7.15£~24 7.15£-39 
1.58£·01 1.60£·01 t.62E·01· 1.63£·01 1.65£·01 1.65£-01 
9.42£-07 9.62£·07 9.82£·07 1.00E·06 1.02E·06 1.02E·06 
3.65E-06 3.69£·06 3.73£·06 3.77E·06 3.81£·06 3.81£-06 
5.30£-28 5.30£·13 5.30£·13 5.31£·13 5.31£·13 5.31E·28 

.OOE+OO 2.65£-25 2.65E·25 2.66£·25 2.66£·25 .OOE+OO 
4.99E+04 4.99£+04 4.99£+04 4.99£+04 4.99£+04 4.99E+04 
4.77£-26 4.77E-11 4.77£·11 4.77£·11 4.77£-11 4.78£·26 
5.34E·37 5.45E·22 5.57£·22 5.69£-22 5.81E·22 5.81E-37 

fission products 

light elements 

( 
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al 30 .OOE+OO 1.45E-31 1.50E-31 1.55E-31 1.60E-31 .OOE+OO 
si 28 4.61E-01 4.66E·01 4.71E-01 4.76E-01 4.80E-01 4.80E-01 
si 29 8.54E-06 8.72E·06 8.91E-06 9.09E-06 9.28E·06 9.28E-06 
si 30 1.69E-10 1.74E-10 1.80E-10 1. 86E-10 1.91E·10 1.91E·10 
si 31 2.97E-38 3.07E-23 3.17E·23 3.27E-23 3.38E·23 3.38E-38 
si 32 1.25E-29 1.31E-29 1.36E-29 1.40E-29 1.45E-29 1.42E-29 

totals 5.75E+04 5. 75E+04 5.75E+04 5. 75E+04 5.75E+04 5. 75E+04 
flux 6.04E+07 6.04E+07 6.04E+07 6.05E+07 6.05E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
· power• 9.790E·04mw, burnup=2.1450E+04mwd( flux= 6.04E+07n/cm**Z·sec 

nuc ide concentrations, gram atoms 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210• 
bi210 
bi211 
bi212 
bl213 
bi214 
po210 
po21111 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 

· basis = single reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

3.72E+01 3.78E+01 3.85E+01 3.92E+01 3.99E+01 4.00E+01 
2.00E·01 2.06E-01 2.11E-01 2.17E-01 2.23E·01 2.23E·01 
1.29E·02 1.32E-02 1.35E-02 1.38E·02 1.42E·02 1.42E·02 
5.75E-04 5.87E-04 6.00E-04 6.13E-04 6.26E·04 6.26E·04 
9.34E-10 9.49E-10 9.65E·10 9.80E·10 9.94E-10 9.95E~10 
2.86E-04 2.90E·04 2.94E-04 2.97E-04 3.01E-04 3.01E·04 
5.09E-11 5.13E·11 5.18E·11 5.23E-11 5.28E-11 5.29E-11 
3.39E-11 3.49E-11 3.53E-11 3.57E-11 3.60E·11 3.52E-11 
6.55E-10 6.63E-10 6.71E-10 6.79E-10 6.87E·10 6.88E·10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.37E·02 3.48E-02 3.59E·02 3.71E·02 3.82E·OZ 3.82E·02 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.76E-07 1.79E-07 1.81E-07 1.83E-07 1.85E·07 1.85E·07 
3.02E-12 3.04E-12 3.07E-12 3.10E-12 3.13E-12 3.14E-12 
3.21E-12 3.31E·12 3.35E-12 3.38E·12 3.42E-12 3.34E·12 
2.18E-10 2.22E-10 2.25E-10 2.29E-10 2.32E-10 2.32E·10 
4.86E-10 4.92E-10 4.98E-10 5.04E-10 5.10E-10 5.11E-10 
4.87E-·06 4.93E-06 4.99E-06 5.05E-06 5.11E-06 5.12E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.34E-17 3.36E-17 3.39E-17 3.43E·17 3.46E-17 3.47E·17 
1.69E-22 1.74E-22 1.76E-22 1.78E-22 1.79E-22 1.75E-22 
3.28E-19 3.33E-19 3.39E-19 3.44E·19 3.49E·19 3.49E-19 
6.69E-17 6.77E-17 6.86E-17 6.94E·17 7.02E-17 7.02E·17 
4.18E·17 4.22E-17 4.26E-17 4.30E-17 4.34E·17 4.35E·17 
1.28E-16 1.32E-16 1.34E-16 1.35E-16 1.36E-16 1.33E·16 
7.57E-11 7.67E-11 7.76E-11 7.86E-11 7.95E-11 7.95E·11 
1.18E-43 1.24E-28 1.25E-28 1.26E-28 1.28E-28 1.22E-43 
9.31E-14 9.38E·14 9.47E-14 9.56E·14 9.65E·14 9.67E·14 
4.91E-14 5.07E·14 5.12E-14 5.18E-14 5.23E·14 5.11E·14 
1.35E-07 1.36E-07 1.38E·07 1.40E·07 1.41E-07 1.41E·07 
1.27E·40 1.34E-25 1.36E·25 1.37E·25 1.39E·25 1.32E·40 
2.32E·08 2.34E·08 2.36E-08 2.39E·08 2.41E·08 2.41E·08 
2.79E·10 2.88E·10 2.91E-10 2.94E·10 2.97E·10 2.90E·10 
1.02E·07 1.04E·07 1.05E-07 1,07E·07 1.09E·07 1.09E·07 
2.06E·02 2.08E·02 2.11E-02 2.1]E·02 2.16E·02 2.16E·02 
9.97E·11 1.01E·10 1.03E·10 1.04E·10 1.06E·10 1.06E·10 
6.89E·08 7.01E·08 7.12E·08 f.23E·08 7,34E·08 7.34E·08 
1.61E·05 1.63E·05 1.64E·05 t.66E·05 1,67E·05 1.67E•05 
1.22E·14 1.23E·14 1.25E·14 t.27E·14 •• 29E·14 1.29E•14 
6.21E·39 6.56E·24 6.63E-24 6.70E·24 6.77E·24 6,46E·]9 
3.75E·08 3.78E-08 S.IZE-08 I.ISE-08 1.89E·08 J.90E•08 
5.]3E·08 5.$1E·08 $.56E·08 .62E·08 .68E·08 S.54E•08 
1.98E·02 2.02E·02 .OSE-02 ,08E·02 .11E·02 2.11E·02 
1.01E+OO 1.03E+OO f.o4E+OO · .OSE+OO f.o6E+00 1.06E+OO 
2.73E·09 3.86E-09 3.17E·09 .88E·09 3.89E·09 Z.72E•09 
2.44E·01 2.47E·01 2.51E·01 Z.54E·01 Z.58E·01 Z.S8E•01 
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th233 
th234 
pa231 
pa232 

5.46E-28 5.54E-13 5.62E-13 5.71E-13 5.79E-13 5.79E-28 
5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
2.42E-02 2.45E-02 2.47E-02 2.50E-02 2.52E-02 2.52E-02 
1.02E-25 1.03E-10 1.04E-10 1.05E-10 1.06E-10 1.06E-25. 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=2.1450E+04mwd( flux= 6.04E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

·pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
811239 
alll240 
811241 
81124211 
811242 
all243 , 
••244• 
••244 
a111245 
am246 
cm241 
clll242 
cm243 
cm244 

charge ******* d ******* d ******* d ******* d ******* d 
1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
6.02E-36 6.35E-21 6.42E-21 6.49E-21 6.56E-21 6.26E-36 
9.60E-32 9.70E-17 9.82E-17 9.94E-17 1.01E-16 1.01E-31 
1.90E-06 2.01E-06 2.03E-06 2.05E-06 2.07E-06 1.97E-06 
5.19E-01 5.26E-01 5.32E-01 5.38E-01 5.44E-01 5.44E-01 
1.02E+01 1.02E+01 1.02E+01 1.03E+01 1.03E+01 1.03E+01 
6.59E+02 6.58E+02 6.58E+02 6.57E+02 6.57E+02 6.57E+02 
1.90E+02 1.91E+02 1.91E+02 1.91E+02 1.91E+02 1.91E+02 
1.28E-12 8.14E-07 8.15E-07 8.16E-07 8.17E-07 1.27E-12 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
7.52E-23 7.51E-08 7.52E-08 7.52E-08 7.52E-08 7.53E-23 
6.63E-35 7.11E-35 7.61E-35 8.14E-35 8.69E-35 8.70E-35 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.16E-13 2.07E-12 2.07E-12 2.07E-12 2.07E-12 9.94E-14 
4.92E-28 4.91E-13 4.91E-13 4.92E-13 4.92E-13 4.92E-28 
2.34E-06 2.36E-06 2.38E-06 2.40E-06 2.42E-06 2.42E-06 
4.08E+01 4.08E+01 4.08E+01 4.07E+01 4.07E+01 4.07E+01 
3.15E-14 3.64E-07 3.64E-07 3.64E-07 3.64E-07 3.18E-14 
2.01E-13 1.09E-05 1.09E-05 1.09E-05 1.09E-05 2.13E-13 
5.66E-37 6.06E-37 6.49E-37 6.94E-37 7.42E-37 7.42E-37 
1.58E-38 5.40E-16 5.40E-16 5.41E-16 5.41E-16 1.83E-38 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
9.62E-11 2.72E-10 2.72E-10 2.72E-10 2.72E-10 9.11E-11 
8.49E-25 7.91E-14 7.93E-14 7.94E-14 7.96E-14 2.17E-25 
5.31E-03 S.SOE-03 S.SOE-03 S.SOE-03 S.SOE-03 5.30E-03 
3.10E+01 3.10E+01 3.11E+01 3.11E+01 3.12E+01 3.12E+01 
5.19E-01 5.20E-01 5.21E-01 5.22E-01 5.24E-01 5.23E-01 
4.14E-05 5.15E-05 5.17E-05 5.18E-05 5.19E-05 4.13E-05 
4.22E-05 4.28E-05 4.33E-05 4.39E-05 4.45E-05 4.45E-05 
2.36E-29 2.20E-14 2.23E-14 2.26E-14 2.29E-14 2.51E-29 
3.30E-24 3.54E-24 3.79E-24 4.05E-24 4.33E-24 4.33E-24 

.OOE+OO 3.56E-35 3.81E-35 4.08E-35 4.36E-35 .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.03E-34 1.03E-19 1.04E-19 1.04E-19 1.04E-19 1.04E-34 
4.72E-32 · 4.72E-17 4.74E-17 4.75E-17 4.77E-17 4.77E-32 
1.52E-03 1.52E-03 1.53E-03 1.53E-03 1.54E-03 1.54E-03 
1.70E-07 1.74E-07 1.75E-07 1.75E-07 1.76E-07 1.72E-07 
2.20E-12 1.39E-11 1.40E-11 1.40E-11 1.41E-11 2.22E-12 
2.29E-07 2.33E-07 2.37E-07 2.40E-07 2.44E-07 2.44E-07 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.23E-31 4.29E-16 4.36E-16 4.43E-16 4.50E-16 4.50E-31 
1.19E-39 6.99E-36 7.48E-36 8.01E-36 8.56E-36 1.21E-39 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.91E-37 2.00E-22 2.01E-22 2.02E-22 2.02E-22 5.83E-38 
4.46E-10 2.81E-09 2.82E-09 2.83E-09 2.84E-09 4.49E-10 
1.41E-14 1.57E~14 1.58E-14 1.58E-14 1.59E-14 1.42E-14 
5.59E-12 6.74E-12 6.85E-12 .6.96E-12 7.08E-12 5.90E-12 

actinides 
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sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 

power= 9.790E-04mw, burnup=2.1450E+04mwd[ flux= 6.04E+07n/cm**2-sec 
nuc ide concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 

charge ******* d ******* d ******* d ******* d ******* d 
1.46E-14 1.48E-14 1.51E-l4 1.54E-14 1.56E·14 1.56E-14 
1.17E-16 1.19E·16 1.22E-16 1.24E-16 1.26E-16 1.26E·16 
S.SOE-20 5.69E·20 5.89E-20 6.08E-20 6.29E-20 6.29E·20 
1.98E-22 2.09E-22 2.19E-22 2.31E-22 2.42E-22 2.42E-22 

.OOE+OO 1.60E-33 1~68E-33 1.77E-33 1.86E-33 .OOE+OO 
1.08E-37 1.15E·37 1.22E·37 1.30E-37 1.38E-37 1.38E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux -6.04E+07 6.04E+07 6.04E+07 6.05E+07 6.05E-08 
0 1q array has 20 entries. 

1 entries. 
1 entries. 
1 entries. 
1 entries. 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 

12 entries. 0 54q array has 
1library information ••• 

0 

cross-section data taken from position number 20 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum! for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first librarv updated was .•• 
············~-·~································································ * 
* 
* 
* 
* 
* 
* 
* 

prelf• lwr.origen-s binary working library--ids 1143 
•ade from modified card·t•age origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, Including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were croduced from 

* 
* 
* 
* 
* 
* 
* the •presas2• case updating all nuclides on the scale • urnup• library * 

* * • fission product yields are from endftb-v * 
* * * photon libraries use an 11-energy-group structure * 
* the photon data are from the •aster ~hoton data base, * 
• produced to include bre•sstrahlung from uo2 matrix * 
* * * see tnfor .. tton above this box (ff present) for later updates * 
* * ******************************************************************************** 
* * ******************************************************************************** 

actinides 

( 
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0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 page 177 
power= .OOmw, burnup= 22344.mwd1 f~ux= 6.05E+07n/cm**2-sec 

DaS1S : 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.256850E+06 1.256228E+06 1.255605E+06 1.254980E+06 1.254355E+06 1.254355E+06 
absorptions 1.024347E+06 1.024127E+06 1.023905E+06 1.023683E+06 1.023460E+06 1.023460E+06 
k infinity 1.226977E+OO 1.226633E+OO 1.226290E+OO 1.225946E+OO 1.225602E+OO 1.225602E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 
non-actinide 

1.006195E+06 1.005896E+06 1.005597E+06 1.005296E+06 1.004996E+06 1.004996E+06 

abs. fracs. 1. 772010E-02 1. 780099E- 02 1.788104E-02 1.796150E-02 1.804131E-02 1.804131E-02 
sas2h: far-field crit based on b&w 15x15, 3.00wtX 20gwd/mtu 40X h2o/ 8X uo2 fission products 

fraction of total absorption rate 
power= .OOmw burnup= 22344.mwd flux= 6.05E+07n/cm**2-sec 

initial "****** d ******* d "****** d ******* d ******* d 

sm149 5.43E-03 5.43E-03 5.43E-03 5.43E-03 5.42E-03 5.42E-03 
nd143 2.07E-03 2.09E-03 2.11E-03 2.13E-03 2.15E-03 2.15E-03 
eu151 1.85E-03 1.86E-03 1.87E-03 1.88E-03 1.89E-03 1.89E-03 
rh103 1.01E-03 1.02E-03 1.03E-03 1.04E-03 1.05E-03 1. 05E-03 
xe131 6.74E-04 6.81E-04 6.88E-04 6.95E-04 7.02E-04 7.02E-04 
cs133 5.24E-04 5.30E-04 5.35E-04 5.41E-04 5.46E-04 5.46E-04 
sm147 3.84E-04 3.88E-04 3.92E-04 3.96E-04 4.00E-04 4.00E-04 
tc 99 3.54E-04 3.57E-04 3.60E-04 3.64E-04 3.67E-04 3.67E-04 
nd145 2.96E-04 2.99E-04 3.02E-04 3.05E-04 3.08E-04 3.08E·04 
sm152 2.31E-04 2.34E-04 2.37E-04 2.39E-04 2.42E-04 2.42E·04 
gd155 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E-04 2.25E·04 
110 95 2.05E-04 2.07E-04 2.09E-04 2.12E-04 2.14E-04 2.14E-04 
sm150 1.55E-04 1.57E-04 1.59E-04 1.61E-04 1.62E-04 1.62E-04 
kr 83 1.26E-04 1.27E-04 1.29E-04 1.30E-04 1.31E-04 1.31E-04 
cs135 1. 19E·04 1.20E-04 1.21E·04 1.23E-04 1.24E·04 1.24E·04 
cd113 1.03E-04 1 .03E·04 1.03E·04 1.03E·04 1.03E·'04 1.03E·04 
eu153 9.47E·05 9.58E-05 9.69E-05 9.80E·05 9.92E·05 9.92E·05 
ru101 9.24E·05 9.34E·05 9.44E·05 9.54E·05 9.64E·05 9.64E·05 
fr141 8.86E·05 8.95E·05 9.05E·05 9.14E·05 9.23E·05 9.23E-05 

a139 7.25E·05 7.32E·05 7.40E·05 7.48E·05 7.55E·05 7.55E·05 
gd157 6.13E·05 6.13E·05 6. 14E·05 6. 14E·05 6.14E·05 6.14E·05 
ag109 3.71E·05 3.76E·05 3.82E·05 3.87E·05 3.92E·05 3.92E·05 
~105 3.71E·05 3.75E·05 3.80E·05 3.84E·05 3.88E·05 3.88E·05 

137 3.51E·05 3.54E·05 3.58E·05 3.62E·05 3.66E·05 3.66E·05 
zr 93 2.84E·05 2.87E·05 2.90E·05 2.93E·05 2.96E·05 2.96E·05 

t129 2.37E,05 2.40E·05 2.43E·05 2.45E·05 2.48E·05 2.48E·05 
nd144 2.24E·05 2.27E·05 2.29E·05 2.32E·05 2.34E·05 2.34E·05 
gd152 1.86E· 05 1.89E·05 1.93E·05 1.96E·05 1.99E·05 1.99E·05 
mo 97 1.65E·05 1.66E·05 1.68E·05 1 .70E·05 1. 72£•05 1.72£·05 
sm151 1.27E·05 1.32E·05 1.32E·05 1.32E·05 1.33E•05 1.33E·05 
pd108 8.95E·06 9.07E·06 9. 19E·06 9.31E·06 .9.43E•06 9.43E·06 
zr 91 7.56E·06 7.64E·06 7.72E-06 7.80E·06 7.88E·06 7.88E•06 
y 89 7.23E·06 7.30E·06 7.38E·06 7.46E·06 7.53E·06 7.53E·06 
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ru102 6.89E-06 6.97E-06 7.04E·06 7.11E-06 · 7 .19E·06 7 .19E-06 
ce142 6.04E·06 6.10E-06 6.16E-06 6.23E-06 6.29E-06 6.29E-06 
nd148 5.82E·06 5.88E·06 5.94E-06. 6.00E-06 6.06E-06 6.06E-06 
ru 99 4.94E-06 5.05E-06 5.17E·06 5.29E-06 5.41E-06 5.41E·06 
nd146 4.90E·06 4.96E-06 5.01E-06 5.06E·06 5.11E-06 5.11E-06 
pd107 4.51E·06 4.56E·06 4.62E-06 4.68E-06 4.74E-06 4.74E·06 
in115 4.31E-06 4.36E·06 4.41E-06 4.45E-06 4.50E-06 4.50E·06 
ba138 4.17E·06 4.22E-06 4.26E·06 4.31E-06 4.35E-06 4.35E-06 
ce140 3.91E·06 3.95E-06 3.99E·06 4.03E-06 4.07E-06 4.07E·06 
xe132 3.59E-06 3.63E-06 3.67E-06 3.71E·06 3.75E·06 3.75E·06 
·a~o 98 2.40E·06 2.43E-06 2.45E·06 2.48E-06 2.51E·06 2.51E-06 
mo100 2.34E·06 2.37E-06 2.39E-06 2.42E-06 2.44E-06 2.44E-06 
xe134 2.31E·06 2.33E-06 2.36E-06 2.38E-06 2.41E·06 2.41E·06 
zr 92 1.83E-06 1.85E·06 1.87E-06 1.89E·06 1.91E-06 1.91E·06 

i 127 1. 74E-06 1. 76E·06 1. 78E-06 1.80E·06 1.82E-06 1.82E-06 
ru104 1.59E·06 1.61E-06 1.63E-06 1.64E-06 1.66E-06 1.66E•06 

1 sas2h,: far-field crit based on b&w 15x15, 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products page 179 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 22344.mwd, flux= 6.05E+07n/cm**2-sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

zr 96 1.44E-06 1.46E·06 1.47E-06 1.49E·06 1.50E-06 1.50E·06 
nd150 1.32E·06 1.33E-06 1.35E·06 1.36E·06 1.37E-06 1.37E·06 
xe136 1.25E·06 1.27E-06 1.28E-06 1.29E-06 1.31E-06 1.31E·06 
cd111 1. 01E·06 1.03E·06 1.04E·06 1.05E-06 1.06E-06 1.06E·06 
gd154 8.91E·07 9.11E·07 9.31E·07 9.51E-07 9.72E·07 9.72E-07 
br 81 9.27E-07 9.37E-07 9.47E·07 9.57E-07 9.67E·07 9.67E-07 
rb 85 8.87E·07 8.97E-07 9.06E-07 9.15E-07 9.25E-07 9.25E-07 
zr 94 7.76E·07 7.84E-07 7.92E-07 8.00E·07 8.09E-07 8.09E·07 
zr 90 7.13E·07 7.20E·07 7.28E-07 7.35E·07 7.42E-07 7.42E·07 
sm154 6.21E·07 6.28E-07 6.35E-07 6.42E·07 6.49E-07 6.49E·07 
te130 5.78E·07 5.85E-07 5.91E-07 5.97E-07 6.03E-07 6.03E-07 
xe135 .OOE+OO 5.67E-07 5.67E-07 5.67E-07 5.68E-07 5.68E-07 
ba135 5.01E·07 5.13E-07 5.25E·07 5.38E-07 5.50E·07 5.50E-07 
rb 87 5.11E·07 5.16E-07 5.21E·07 5.27E-07 5.32E·07 5.32E·07 
pd106 3.81E-07 3.85E-07 3.90E-07 3.95E·07 3.99E-07 3.99E-07 
se 77 3.74E·07 3.77E-07 3.81E-07 3.85E·07 3.89E-07 3.89E-07 
gd156 3.62E-07 3.67E·07 3.71E·07 3.76E·07 3.80E·07 3.80E·07 
ru100 2.43E·07 2.48E·07 2.53E-07 2.58E·07 2.63E·07 2.63E·07 
kr 84 2.44E·07 2.46E-07 2.49E·07 2.51E-07 2.54E·07 2.54E-07 
d~161 2.23E·07 2.25E-07 2.28E·07 2.31E-07 2.34E·07 2.34E-07 
• 121 1.99E·07 2.01E·07 2.03E·07 2.05E·07 2.08E·07 2.08E·07 
nd142 1.78E·07 1.82E·07 1.86E·07 1.90E·07 1.93E·07 1.93E·07 
se 79 1.84E·07 1.86E·07 1.87E-07 1.89E·07 1.91E·07 1.91E·07 
ba134 1. 70E·07 1. 74E-07 1.77E-07 1.81E-·07 1.85E·07 1.85E·07 
811148 1.55E·07 1.58E·07 1.62E-07 1.65E·07 1.68E·07 1.68E·07 
sb123 1.61E·07 1.62E·07 1.64E-07 1.66E-07 1.68E-07 1.68E·07 
kr 86 1.35E·07 1.37E·07 1.38E·07 1.39E·07 1.41E·07 1.41E·07 
te128 1.31E·07 1.32E·07 1.34E·07 1.35E-07 1.37E·07 1.37E-07 
pd104 1.17E·07 1.19E·07 1.22E-07 1.25E·07 1.27E·07 1.27E·07 
eu152 9.31E·08 1.20E·07 1.20E-07 1.21E·07 1.22E·07 1.22E·07 
tb159 9.62E·08 9.75E·08 9.87E-08 9.99E·08 1.01E·07 1.01E·07 
se 80 8.95E·08 9.05E·08 9.14E;08 9.24E·08 9.33E·08 9.33E·08 
te125 8.91E·08 9.01E·08 9.11E·08 9.21E-08 9.31E·08 9.31E·08 
nb 93 7.97E·08 8.16E-08 8.35E·08 8.55E·08 8.74E·08 8.74E·08 
gd158 7.60E·08 7.70E·08 7.79E-08 7.89E·08 7.99E-08 7.99E·08 
cd112 6.87E·08 6.95E·08 7.04E-08 7.12E-08 7.20E-08 7.20E-08 
pm147 1.89E·08 6.55E·08 6.55E·08 6.55E·08 6.56E-08 6.56E-08 
dy162 5.09E-08 5.17E-08 5.25E-08 5.33E·08 5.40E-08 5.40E-08 
dy164 5.00E·08 5.06E·08 5.13E-08 5.19E-08 5.26E-08 5.26E·08 
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sn117 4:85E·08 4.90E-08 4.96E-08 5. 01E -08 5.07E-08 5.07E-08 
l i 6 4.64E-08 4.68E-08 4.73E·08 4.77E-08 4.82E-08 4.82E-08 
eu155 2.27E-08 4.59E-08 4.60E·08 4.60E-08 4.60E-08 4.60E-08 
cd110 4.16E·08 4.26E·08 4.37E-08 4.48E·08 4.59E-08 4.59E-08 
br 79 3.97E-08 4.06E·08 4.16E-08 4.25E·08 4.35E-08 4.35E-08 
cd114 4.12E-08 4.17E-08 4.22E·08 4.27E-08 4.31E·08 4.31E-08 
mo 96 3.89E-08 3.97E·08 4.05E-08 4 .13E-08 4.22E·08 4.22E-08 
ag107 3.80E-08 3.90E.·08 4.00E-08 4.11E-08 4.21E·08 4.21E-08 
sn119 3.69E-08 3.73E-08 3.77E-08 3.81E-08 3.85E·08 3.85E-08 
pd110 3.39E-08 3.43E·08 3.48E~08 3.52E-08 3.56E-08 3.56E-08 

1 ·sas2h: far-field crit based on b&w 15x15J 3.00wtXb 20gwd/mtu 40X h2o/ 8% uo2 fission products page 180 
0 fraction o total a sorgtion rate 

power= .OOmwt burnup= 22344.mwdt flux= 6.05E+ 7n/cm**2-sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

sn115 3.38E-08 3.41E-08 3.45E·08 3.49E·08 3.52E-08 3.52E-08 
xe129 2.41E-08 2.46E-08 2.52E·08 2.58E·08 2.64E-08 2.64E-08 
sr 88 2.48E·08 2.51E-08 2.53E·08 2.56E-08 2.59E·08 2.59E-08 
xe130 1.91E·08 1.95E-08 1.99E·08 2.03E-08 2.07E-08 2.07E·08 
ba136 1.66E-08 1.69E-08 1. 72E·08 1. 75E·08 1. 78E·08 1. 78E·08 
se 82 1. 71E-08 1. 72E-08 1. 74E·08 1.76E-08 1. 78E·08 1. 78E·08 
sn126 1.47E-08 1.49E·08 1.50E·08 1.51E•08 1.53E·08 1.53E·08 
te126 1.34E-08 1.37E·08 1.40E·08 1.43E·08 1.47E·08 1.47E·08 
se 78 1.34E-08 1.35E-08 1.37E·08 1.38E·08 1.40E·08 1.40E·08 
dy163 1.28E·08 1.29E-08 1.31E·08 1.33E-08 1.35E·08 1.35E·08 
kr 82 1.23E·08 1.25E·08 1.27E·08 1.30E·08 1.32E-08 1.32E-08 
sn124 1.17E·08 1.19E-08 1.20E·08 1.21E-08 1.23E-08 1.23E-08 
eu154 6.84E·09 1.02E-08 1.03E-08 1.04E-08 1.05E-08 1.05E-08 
as 75 7 .87E-09 7.95E-09 8.04E-09 8.12E·09 8.20E·09 8.20E·09 
in113 6.73E·09 6.81E·09 6.88E·09 6.96E·09 7.03E·09 7.03E-09 
sn118 4. 74E·09 4.79E·09 4.84E·09 4.90E·09 4.95E·09 4.95E·09 
sn122 4.06E·09 4.11E-09 4.16E·09 4.20E·09 4.25E·09 4.25E·09 
cd116 3.98E·09 4.02E-09 4.07E-09 4.11E·09 4. 16E·09 4.16E·09 
sr 90 3.53E·09 3.96E·09 3.96E·09 3.96E·09 3.96E-09 3.96E·09 
sn120 2.99E·09 3.03E·09 3.06E·09 3.09E·09 3. 13E·09 3.13E·09 
rh105 .OOE+OO 2.66E·09 2.66E·09 2.66E·09 2.66E·09 2.66E-09 

~· 73 
2.25E·09 2.28E-09 2.30E·09 2.33E·09 2.35E·09 2.35E-09 

o165 1.23E-09 1.25E·09 1.27E·09 1.29E·09 1.32E·09 1.32E·09 
dy160 1.15E·09 1.18E·09 1 .ZOE-09 1.23E·09 1.26E·09 1.26E·09 
gd160 1.07E-09 1.09E·09 1. 10E·09 1.11E-09 1.13E·09 1.13E·09 
cs134 1 .94E- 10 9.67E·10 9.78E·10 9.89E·10 9.99E·10 9.99E·10 
cs137 8.20E·10 9. 16E·10 9. 16E· 10 ,. 16E·10 9.16E·10 9.16E·10 
ge 76 7.66E-10 7.74E·10 7.82E·10 .tOE-10 7.98E·10 7.98E·10 
xe128 6.79E·10 6.94E-10 7.09E-10 7.24E·10 7.39E·10 7.39E-10 
pr143 .OOE+OO 6.35E-10· 6.35E·10 t·35E·10 6.35E·10 6.35E-10 
xe133 .OOE+OO 4.92E-10 4.92E·10 .92E·10 4.92E·10 4.92E·10 
ce141 .OOE+OO 3.86E·10 3.86E·10 3.86E·10 3.86E·10 3.86E-10 
sr 86 3.23E·10 3.30E-10 :S.36E·10 ~.43E-10 3.50E·10 3.50E·10 
sn116 2.58E-10 2.64E·10 2.70E·10 .75E·10 2.81E·10 2.81E-10 
te124 2.38E-10 Z.42E-10 Z.46E·10 .SOE-10 2.54E· 0 2.54E·10 
pll149 .OOE+OO 2.40E-10 2.41E·10 1.41E·10 2.41E· 10 2.41E·10 
nd147 .OOE+OO 2.24E·10 

r···-·· 
.24E·10 2.24E·10 2.24E·10 

ce144 2.09E·12 r··-·· .42E·10 .42E·10 1.42E·10 1.42E·10 
nb 94 1.27E-10 .JOE-10 .34E·10 ,37E·10 1.40E·10 1.40E·10 
kr 85 9.83E-11 .34E-10 .34E·10 ~S4E·10 1.S4E·r 1.34E·10 
sr 87 1. 16E·10 .17E·10 .19E•10 ,,OE•10 J .,2E· 0 1.2ZE-10 

" te122 1.08E·10 • 11E·10 .13E•10 • 6E•10 • 8E· 0 1.18E·10 
•• 76 9.08E·11 9.Z5E-11 9.43E•11 .61E~ 11 9.19E·11 9. 79E-11 
ru103 .OOE+OO 9.48E·11 9.48E•11 .48E·11 9.49E·p 9.49E·11 
er166 5.94E·11 6.04E-11 6.13E·11 6.~3E-11 6.32E· 1 6.32E·11 
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ge 74 4.51E-11 4.56E·11 4.60E-11 4.65E-11 4.70E-11 4.70E-11 
kr 80 4.07E-11 4.21E-11 4.35E-11 4.50E-11 4.65E-11 4.65E-11 
zr 95 2. 72E-19 3.90E-11 3.91E-11 3.91E-11 3.91E-11 3.91E-11 
nb 95 5.58E-19 3.63E-11 3.63E-11 3.63E-11 3.63E-11 3.63E-11 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 181 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 22344.mwd' flux= 6.05E+07n/cm**2-sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

ge 72 3.33E-11 3.37E·11 3.40E-11 3.44E-11 3.48E-11 3.48E-11 
. y 91 4.08E-20 3.34E-11 3.34E-11 3.34E-11 3.34E-11 3.34E-11 

pm151 .OOE+OO 2.84E-11 2.84E·11 2.84E-11 2.84E-11 2.84E-11 
sm153 .OOE+OO 1.27E-11 1. 27E-11 1.27E-11 1. 28E ·11 1.28E-11 
eu156 .OOE+OO 1.27E-11 1. 27E ·11 1.28E-11 1.28E-11 1.28E-11 
ba140 .OOE+OO 1.14E-11 1. 14E -11 1.14E•11 1.14E·11 1.14E-11 
ru106 3.88E-13 9.89E-12 9.90E·12 9.91E·12 9.92E-12 9.92E-12 
er167 6.44E-12 6.61E-12 6.78E·12 6.95E-12 7 .13E -12 7.13E-12 
sr 89 .OOE+OO 7.11E-12 7.11E-12 7.11E·12 7.11E-12 7.11E·12 
te123 4.90E-12 5.05E·12 5.21E-12 5.36E·12 5.53E-12 5.53E·12 
kr 87 .OOE+OO 5.34E-12 5.34E-12 5.34E-12 5.34E-12 5.34E-12 
sb125 1.31E-12 4.35E·12 4.36E-12 4.36E-12 4.36E-12 4.36E-12 
ce143 .OOE+OO 4.16E-12 4.16E·12 4.16E-12 4.16E·12 4.16E-12 

y 90 3.36E-12 3.77E-12 3.78E·12 3.78E-12 3.78E·12 3.78E-12 
la140 .OOE+OO 3.67E-12 3.67E-12 3.67E·12 3.67E-12 3.67E·12 
cd108 2.81E-12 2.92E-12 3.03E-12 3.15E-12 3.27E-12 3.27E-12 
mo 99 .OOE+OO 3.18E·12 3.18E-12 3.18E·12 3.18E-12 3.18E·12 
te127m 3.69E-17 2.21E-12 2.21E-12 2.21E·12 2.22E-12 2.22E·12 

i131 .OOE+OO 1.68E-12 1.68E-12 1.68E-12 1. 68E -12 1.68E-12 
pm148m .OOE+OO 7.28E-13 7 .29E·13 7.30E-13 7.31E-13 7.31E-13 
te129m .OOE+OO 4.71E-13 4.71E·13 4.71E·13 4.71E·13 4.71E-13 
ag111 .OOE+OO 1.51E-13 1.52E·13 1.52E-13 1. 52E·13 1.52E-13 
eu157 .OOE+OO 1.24E-13 1. 24E-13 1.24E -13 1.24E-13 1.24E-13 
be 9 9.64E-14 9.74E-14 9.84E-14 9.94E-14 1. OOE-13 1.00E-13 
cs136 .OOE+OO 8.90E·14 8.97E-14 9.05E·14 9.12E-14 9.12E-14 
sn114 6.80E-14 6.95E·14 7.11E-14 7.26E·14 7.42E·14 7.42E·14 
cd115m .OOE+OO 6.74E-14 6.75E-14 6.75E·14 6.76E·14 6.76E·14 
tb160 .OOE+OO 5.78E-14 5.86E-14 5.93E-14 6.00E·14 6.00E·14 
l i 7 3.95E-14 3.99E-14 4.04E·14 4.08E·14 4.12E·14 4.12E-14 
pr142 .OOE+OO 2.49E-14 2.52E·14 2.54E-14 2.57E-14 2.57E-14 
plll148 .OOE+OO 2.37E-14 2.37E-14 2.38E·14 2.38E-14 2.38E·14 
sb126 1.69E -14 1.87E·14 1.88E-14 1.90E·14 1.91E-14 1.91E·14 
ru105 .OOE+OO 9.33E-15 9.34E·15 9.35E·15 9.36E-15 9.36E-15 
sn125 .OOE+OO 7.97E-15 7.97E·15 7.98E·15 7.98E·15 7.98E-15 

f 130 .OOE+OO 4.38E-15 4.43E·15 4.47E-15 4.52E·15 4.52E-15 
rb 88 .OOE+OO 3.00E·15 3.00E-15 ].OOE-15 3.00E-15 3.00E·15 
sn123 2.31E-19 2.58E-15 2.58E-15 2.58E·15 2.58E·15 2.58E·15 

f135 .OOE+OO 2.47E-15 2.47E-15 2.48E·15 2.48E·15 2.48E·15 
te132 .OOE+OO 2.36E·15 2.36E·15 2.36E·15 2.36E·15 2.36E·15 
ab124 .OOE+OO 2.19E·15 2.20E-15 2.22E·15 2.24E·15 2.24E·15 
rb 86 .OOE+OO 1.45E-15 1.47E·15 1.48E-15 1.50E·15 1.50E·15 
te134 .OOE+OO 1.39E ·15 1.39E·15 1.39E·15 1.39E·15 1.39E·15 
dy165 .OOE+OO 7.14E-16 7.20E-16 7.25E-16 7.30E·16 7.30E·16 
tn117m .OOE+OO 6.54E-16 6.55E·16 6.55E·16 6.56E·16 6.56E·16 
fn117 .OOE+OO 1.96E-16 1.96E-16 1.96E·16 1.96E·16 1.96E-16 
cs134m .OOE+OO 1.83E-16 1.85E-16 1.87E-16 1.89E-16 1.89E-16 
cd118 .OOE+OO 3.41E-17 3.41E·17 3.41E-17 3.42E·17 3.42E-17 . 
ed109 2.12E-18 2.95E-17 3. 06E·17 3.17E-17 3.28E-17 3.28E-17 
ge 75 .OOE+OO 2.12E-17 2.13E-17 2.13E·17 2.13E·17 2.13E-17 

1 sas2h: far-field crit based on b&w 15x15J 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 182 0 fraction o total a sorption rate . 
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0 

0 

0 
1 

0 

power= .OOmw burnup= 22344.mwd flux= 6.05E+07n/cm**2-sec 
initial '****** d ******* d '****** d ******* d ******* d 

ag110 
in119m 
in119 

.OOf+OO 1.22E-17 1.23E-17 1.25E-17 1.27E-17 1.27E-17 

.OOE+OO 8.34E-18 8.34E-18 8.35E-18 8.36E-18 8.36E-18 

.OOE+OO 6.81E-19 6.81E-19 6.81E-19 6.81E-19 6.81E-19 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.790E-04mw, burnup=2.2344E+04mwd[ flux= 6.05E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

h , 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
1119 24 
•g 25 
119 26 
1119 27 
•g 28 
al 27 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 
ai 31 
ai 32 

totals 
flux 

charge ******* d ******* d ******* d ******* d ******* d 
1.28E·03 1.29E-03 1.30E-03 1.32E·03 1.33E-03 1.33E-03 
3.82E·06 3.86E-06 3.90E-06 3.94E·06 3.98E-06 3.98E-06 
1.11E-11· 1.45E-11 1.45E-11 1.46E·11 1.46E-11 1.46E-11 

.OOE+OO 1.45E-35 1.45E-35 1.46E·35 1.46E-35 1.46E-35 
1.72E-08 1.73E-08 1.73E-08 1.74E·08 1.75E-08 1.75E·08 
2.12E-04 2.14E-04 2.16E·04 2.19E-04 2.21E-04 2.21E·04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.54E·05 2.57E-05 2.60E·05 2.63E·05 2.65E-05 2.65E·05 
9.88E~09 1.01E-08 1.03E·08 1.05E·08 1.07E-08 1.07E·08 
1.68E-07 1.69E-07 1.71E·07 1.73E·07 1.75E-07 1.75E-07 
1.78E-30 1.78E-15 1.78E-15 1.78E·15 1.78E-15 1.78E-15 
2.98E-12 1.06E·11 1.06E-11 1.06E·11 1.06E-11 1.06E-11 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
6.44E-24 6.44E-09 6.44E·09 6.45E·09 6.45E·09 6.45E-09 
1.06E-30 1.06E-15 1.06E-15 1.06E·15 1.06E-15 1.06E·15 
7.15E·39 7.29E-24 7.44E·24 7.59E·24 7.75E-24 7.75E·24 
1.65E·01 1.67E-01 1.68E·01 1.70E·01 1.72E-01 1.72E-01 
1.02E-06 1.04E-06 1.06E-06 1.09E-06 1.11E-06 1.11E-06 
3.81E-06 3.85E·06 3.89E-06 3.93E-06 3.97E-06 3.97E-06 
5.31E-28 5.31E·13 5.31E-13 5.31E-13 5.31E·13 5.31E·13 

.OOE+OO 2.66E-25 2.66E-25 2.67E-25 2.67E-25 2.67E-25 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
4.78E-26 4.77E-11 4.78E·11 4.78E-11 4.78E-11 4.78E-11 
5.81E-37 5.93E-22 6.05E-22 6.17E-22 6.30E-22 6.30E-22 

.OOE+OO 1.65E-31 1.70E-31 1.75E-31 1.81E-31 1.81E-31 
4.80E-01 4.85E-01 4.90E-01 4.95E-01 S.OOE-01 S.OOE-01 
9.28E-06 9.47E-06 9.67E-06 9.86E-06 1.01E-05 1.01E-05 
1.91E-10 1.97E-10 2.04E-10 2.10E-10 2.16E-10 2.16E-10 
3.38E-38 3.48E-23 3.59E-23 3.70E-23 3.82E-23 3.82E-23 
1.42E-29 1.49E-29 .1.54E•29 1.59E-29 1.64E-29 1.64E-29 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

6.05E+07 6.05E+07 6.05E+07 6.06E+07 6.06E-08 

aas2h: far-field crit based on b&w 15x15, 3.00w~X, 20gwd/mtu 40X h2o/ 8X uo2 
power• 9.790E-04Mw, burnup=2.2344E+04Mwd[ flux• 6.05E+07n/c•**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 

charge ******* d ******* d ******* d ******* d ******* d 
4.00E+01 4.07E+01 4.14E+01 4.21E+01 4.28E+01 4.28E+01 
2.23E-01 2.29E-01 2.35E-01 2.41E-01 2.47E·01 2.47E-01 
1.42E-02 1.45E-02 1.48E-02 1.52E·02 1.55E-02 1.55E-02 
6.26E-04 6.39E-04 6.52E-04 6.65E-04 6.78E-04 6.78E-04 
9.95E-10 1.01E-09 1.02E-09 1.04E-09 1.05E·09 1.05E-09 
3.01E-04 3.04E·04 3.08E·04 3.11E-04 3.15E-04 3.15E-04 
5.29E-11 5.33E-11 5.38E-11 5.43E-11 5.47E-11 5.47E-11 
3.52E-11 3.64E-11 3.67E-11 3.71E-11 3.74E-11 3.74E-11 
6.88E-10 6.96E-10 7.04E-10 7.12E-10 7.20E-10 7.20E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

light elements 

actinides 

( 

page 183 

page .184 
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bi209 3.82E-02 3.94E-02 4.06E-02 4.18E-02 4.30E-02 4.30E-02 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi210 1 •. 85E-07 1.87E-07 1.90E-07 1.92E-07 1.94E-07 1.94E-07 
bi211 3.14E-12 3.16E-12 3.19E-12 3.22E-12 3.25E-12 3.25E-12 
bi212 3~34E-12 3.45E-12 3.48E-12 3.52E-12. 3.55E-12 3.55E-12 
bi213 2.32E-10 2.36E-10 2.39E-10 2.43E-10 2.46E-10 2.46E-10 
bi214 5.11E-10 5.17E-10 5.23E-10 5.28E-10 5.34E-10 5.34E-10 
po210 5.12E-06 5 .17E-06 5.23E-06 5.29E·06 5.35E-06 5.35E-06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 3.47E·17 3.49E-17 3.52E-17 3.55E-17 3.59E-17 3.59E-17 

·po212 1. 75E-22 1.81E-22 1.83E-22 1.85E·22 1.86E-22 1.86E-22 
po213 3.49E-19 3.54E-19 3.60E-19 3.65E-19 3.70E-19 3.70E-19 
po214 7.02E·.17 7.11E-17 7. 19E-17 7.27E-17 7.35E-17 7 .35E-17 
po215 4.35E-17 4.38E·17 4.42E-17 4.46E-17 4.50E-17 4.50E-17 
po216 1 .33E-16 1 .38E-16 1.39E-16 1.40E-16 1.42E·16 1.42E-16 
po218 7.95E·11 8.05E-11 8.14E-11 8.23E·11 8.33E-11 8.33E-11 
rn218 1.22E-43 1.29E·28 1.30E·28 1.32E-28 1.33E·28 1.33E-28 
rn219 9.67E·14 9.74E-14 9.83E-14 9.92E-14 t.OOE-13 1.00E·13 
rn220 5.11E-14 5.28E-14 5.33E-14 5.38E-14 5.43E-14 5.43E·14 
rn222 1.41E-07 1.43E-07 1.45E-07 1.46E·07 1 .48E·07 1.48E-07 
ra222 1.32E·40 1.40E-25 1.41E-25 1.43E·25 1.44E-25 1.44E·25 
ra223 2.41E-08 2.43E·08 2.45E-08 2.47E-08 Z.SOE-08 2.50E-08 
ra224 2.90E-10 3.00E·10 3.03E·10 3.06E-10 3.09E·10 3.09E-10 
ra225 1.09E-07 1.10E-07 1.12E·07 1.14E-07 1.15E·07 1.15E-07 
ra226 2.16E·02 2.18E-02 2.21E·02 2.24E-02 2.26E·02 2.26E·02 
ra228 1.06E·10 1. 07E-10 1.08E·10 1.10E-10 1.11E·10 1.11E-10 
ac225 7.34E-08 7.45E-08 7.56E-08 7.67E-08 7.78E-08 7.78E-08 
ac227 1.67E-05 1.69E-05 1.71E-05 1. 72E-05 1. 74E-05 1. 74E·05 
ac228 1.29E-14 1.31E-14 1.32E-14 1.34E-14 1.36E-14 1.36E·14 
th226 6.46E-39 6.83E-24 6.90E-24 6.97E-24 7.04E-24 7.04E-24 
th227 3.90E-08 3.92E·08 3.96E-08 4.00E-08 4.03E-08 4.03E-08 
th228 5.54E-08 5.73E-08 5.79E-08 5.84E·08 5.90E·08 5.90E-08 
th229 2.11E-02 2.14E-02 2.18E·02 2.21E-02 2.24E·02 2.24E-02 
th230 1.06E+OO 1 .07E+OO 1.09E+OO 1. 10E+OO 1.11E+OO 1.11E+OO 
th231 2.72E·09 3.91E-09 3.92E-09 3.93E-09 3.94E-09 3.94E-09 
th232 2.58E-01 2.61E-01 2.65E-01 2.69E·01 2.72E·01 2.72E-01 
th233 5.79E-28 5.87E-13 5.95E-13 6.04E·13 6. 12E·13 6. 12E- 13 
th234 5.36E·07 5.36E-07 5.36E·07 5.36E-07 5.36E·07 5.36E-07 
pa231 2.52E-02 2.54E·02 2.57E·02 2.59E-02 2.61E-02 2.61E-02 
pa232 1.06E-25 1.07E-10 1.08E·10 1.09E-10 1.10E-10 1. 10E- 10 

1 
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/~tu 40X h2o/ 8X,uo2 actinides page 185 

0 
power• 9.790E·04aw, burnup•2.2344E+04awd( flux• 6.05E+07n/c•**2·sec 

nuc Ide concentrations, gram atoms 
basts = stn1le reactor ••sembly 

ch•rge ******* d ******* d ******* d **** ** d ******* d 
pa233 1.41E·06 1.41E-06 1.41E·06 1.41E-06 1.41E·06 1.41E·06 
pa234• 1.11E-11 1.81E-11 1.81E··11 1.81E·11 1.11E·11 1.81E·11 
pa234 8.07E-12 1.07E·12 1.07E·12 I.07E-12 1.07E·12 1.07E·12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u230 6.26E-36 6.62E·21 .6.69E-21 6.75E-21 6.82E·21 6.82E·21 
u231 1.01E·31 1 .02E- 16 1.03E·16 t.04E·16 1.05E·16 1.05E• 16 
u232 1 .97E·06 2.09E-06 2.11E·06 1.13E·06 Z.15E·06 Z. 15E·06 
u233 5.44E·01 5.50E-01 5.56E·01 S.62E·01 5.68E·01 5.68E·01 
u234 1.03E+01 1.03E+01 t.03E+01 ,.03E+01 1,03E+01 1•03E+01 u235 6.57E+02 6.56E+02 6.56E+02 .55E+02 6.55E+02 .55E+02 
u236 1.91E+02 1.,1E+02 t.92E+02 .92E+02 t.92E+02 1.92E+02 
u237 t.Z7E·12 a. 7E·07 1.19E·07 1.20E·07 I.Z1E·07 1.21E·07 
u238 3.63E+04 3.63E+04 ].63E+04 3.63E+04 · 3.63E+04 3.63E+04 
u239 7.53E·23 7.52E-08 7.53E·08 7.53E·08 7.53E•08 7.53E•08 
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u240 8.70E-35 9.28E·35 9.89E-35 1.05E-34 1.12E-34 1.12E·34 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 9.94E-14 2.07E-12 2.07E-12 2.07E-12 2.07E-12 2.07E-12 
np236m 4.92E-28 4.91E-13 4.91E·13 4.91E-13 4.91E-13 4.91E-13 
np236 2.42E-06 2.44E-06 2.46E-06 2.48E-06 2.50E-06 2.50E-06 
np237 4.07E+01 4.07E+01 4.07E+01 4.07E+01 4.07E+01 4.07E+01 
np238 3.18E·14 3.64E-07 3.64E·07 3.64E-07 3.64E·07 3.64E-07 
np239 2.13E-13 1.09E-05 1.09E-05 1.09E-05 1.09E·05 1.09E-05 
np240m 7.42E-37 7.92E-37 8.44E-37 8.99E-37 9.56E·37 9.56E-37 
np240 1.83E-38 5.42E·16 5.42E-16 5.43E-16 5.43E-16 5.43E-16 

· np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 9.11E-11 2.72E-10 2.72E-10 2.72E-10 2.72E-10 2.72E-10 
pu237 2.17E-25 7.97E-14 7.99E-14 8.00E-14 8.02E·14 8.02E-14 
pu238 5.30E-03 S.SOE-03 5.50E-03 5.51E-03 5.51E-03 5.51E-03 
pu239 3.12E+01 3.12E+01 3.13E+01 3 .13E+01 3.14E+01 3.14E+01 
pu240 5.23E-01 5.24E-01 5.25E-01 5.26E·01 5.28E-01 5.28E-01 
pu241 4.13E-05 5.20E-05 5.21E-05 5.23E·05 5.24E-05 5.24E·05 
pu242 4.45E-05 4.51E·05 4.56E-05 4.62E-05 4.68E·05 4.68E-05 
pu243 2.51E-29 2.32E·14 2.35E-14 2.38E-14 2.41E-14 2.41E-14 
pu244 4.33E·24 4.62E-24 4.93E-24 5.24E-24 5.58E-24 5.58E·24 
pu245 .OOE+OO 4.65E-35 4.96E-35 5.29E-35 5.63E-35 5.63E·35 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 - 1 .04E-34 1.04E-19 1.05E·19 1.05E-19 1.05E-19 1.05E-19 
am240 4.77E-32 4. 76E-17 4.79E-17 4.80E·17 4.82E-17 4.82E-17 
am241 1.54E·03 1.53E-03 1.54E-03 1.55E·03 1.55E-03 1.55E·03 
am242• 1. 72E•07 1. 75E·07 1. 76E-07 1.77E-07 1. 78E·07 1. 78E-07 
am242 2.22E-12 1. 40E -11 1.41E-11 1.42E-11 1.42E·11 1. 42E -11 
am243 2.44E·07 2.48E-07 · 2.51E-07 2.55E-07 2.59E-07 2.59E·07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 4.50E·31 4.57E-16 4.64E·16 4.71E-16 4.79E-16 4.79E-16 
am245 1.21E-39 9.14E-36 9.74E-36 1.04E-35 1.10E-35 1.10E-35 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 5.83E·38 2.02E-22 2.03E-22 2.04E·22 2.05E-22 Z.OSE-22 
Clll242 4.49E·10 2.84E·09 2.85E-09 2.86E-09 2.87E-09 2.87E·09 
Clll243 1.42E-14 1.59E·14 1.60E -14 1.60E-14 1.61E·14 1.61E-14 
cm244 5,90E-12 7 .18E-12 7.29E·12 7.40E-12 7.52E·12 7.52E·12 

0 

sasZh: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power• 9.790E·04mw, burnup=2.2344E+04mwd( flux= 6.05E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis • single reactor assembly 

cm245 
cm246 
Cll247 
Cll248 
Cll249 
cm250 
Clll251 

totals 
0 flux 

charge ******* d ******* d ******* d ******* d ******* d 
1.56E·14 1.59E·14 1.62E·14 1.64E-14 1.67E-14 1.67E·14 
1.26E·16 1.29E-16 1.31E-16 1.33E-16 1.36E-16 1.36E-16 
6.29E-20 6.49E-20 6.70E-20 6.92E-20 7.13E-20 7.13E-20 
2.42E·22 2.54E-22 2.67E-22 2.80E·22 2.93E·22 2.93E-22 

.OOE+OO 1.95E-33 2.05E-33 2.15E·33 2.25E-33 2.25E·33 
1.38E-37 1.47E-37 1.56E·37 1.65E-37 1.75E·37 1.75E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

6.05E+07 6.05E+07 6.05E+07 6.06E+07 6.06E·08 
0 1q array has 20 entries. 

1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1ltbrary fnforutfon ••• 

cross-section data taken from position number 21 of library on unit 33. 

( 
Page 144 

actinides page 186 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
******************************************************************************** 
* * * prelim lwr origen-s binary working library--id = 1143 * 
* made from modified card-image origen-s libraries of scale 4.2 * 
* data from the light element, actinide, and fission product libraries * 
* decay data, including gamma and total energy, are from endf/b-vi * 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

neutron flux spectrum factors and cross sections were produced from 
the •presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b·v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: .ftllf001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 nu~r of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, l.OOwtXL 20gwd/mtu 40X h2o/ 8X uo2 page 187 
power• .OOmw, burnup= 22791.•wd1 f~ux= 2.Y4E+07n/cm**2·sec 

PaSlS • 
(note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

Initial ******* d ******* d ******* d ******* d ******* d 
productions 1.292597E+06 1.291740E+06 1.290894E+06 1.290058E+06 1.289232E+06 1.289224E+06 
absorptions 1.050823E+06 1.050404E+06 1.049996E+06 1.049592E+06 1.049194E+06 1.049188E+06 
k infinity 1.230081E+OO 1.229756E+OO 1.229428E+00 1.229104E+OO 1.228783E+OO 1.228782E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 1.031996E+06 
non-actinide 
abs. frees. 1.791602E·02 
sas2h: far-field crit based 

1.031525E+06 1.031063E+06 1.030608E+06 1.030158E+06 

1.797271E-02 1:803118E-02 1.808763E·02 1.814312E·02 
on b&w 15x15t 3.00wtX1 20gwd/mtu 40X h2o/ 8X uo2 

fraction or total aPsorption rate 

1.030153E+06 

1.814258E-02 
fission products page 188 
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power= 
0 

.OOmw burnup= 22791.mwd flux= 2.94E+07n/cm**2-sec 
initial ~****** d ******* d ~****** d ******* d ******* d 

sm149 5. 27E· 03 5.28E-03 5.30E-03 5.31E-03 5.32E·03 5.32E-03 
nd14l 2.16E·03 2.17E-03 2.18E-03 2.19E-03 2.20E·03 2.20E-03 
eu151 1.89E-03 1.90E-03 1.91E·03 1.91E-03 1. 91E-03 1.92E·03 
rh103 1.05E-03 1.06E-03 1.06E·03 1.07E-03 1.07E-03 1.07E-03 
xe131 7.03E-04 7.06E·04 7.10E-04 7.14E-04 7.18E-04 7 .18E-04 
cs133 5.47E-04 5.50E·04 5.53E-04 5.56E-04 5.59E·04 5.59E-04 
sm147 · 4.01E·04 4.03E-04 4.05E-04 4.07E·04 4.09E-04 4.09E-04 

· tc 99 3.68E·04 3.69E-04 3. 70E-04 3.72E-04 3. 73E-04 3.73E-04 
nd145 3.09E·04 3.10E·04 3.12E·04 3.13E-04 3.15E·04 3.15E-04 
sm152 2.43E·04 2.44E-04 2.46E·04 2.47E·04 2.49E·04 2.49E-04 
gd155 2.31E·04 2.31E-04 2.30E·04 2.30E-04 2.30E-04 2.30E-04 
mo 95 2.14E·04 2.15E-04 2 .16E·04 2.17E-04 2.19E·04 2. 19E-04 
sm150 1.63E·04 1.64E-04 1.65E·04 1.66E-04 1.66E-04 1.66E·04 
kr 83 1. 32E- 04 1.32E-04 1.33E·04 1.34E-04 1.34E-04 1.34E·04 
cs135 1 .24E-04 1.25E·04 1.25E·04 1.26E·04 1.27E-04 1. 27E- 04 
cd113 1. 03E-04 1.03E·04 1.03E-04 1.03E·04 1.03E-04 1.03E-04 
eu153 9.98E-05 1.00E-04 1.01E·04 1. 0.2E -04 1.02E-04 1.02E-04 
ru101 9.65E-05 9.70E·05 9. 75E·05 9.80E·05 9.86E-05 9.86E-05 
fr141 9.25E·05 9.30E·05 9.35E·05 9.40E·05 9.45E·05 9.45E-05 

a139 7 .57E·05 7.61E·05 7.65E·05 7.69E·05 7.73E·05 7.73E·05 
gd157 6.16E·05 6.15E -05 6.15E·05 6.14E·05 6.13E-05 6.13E-05 
ag109 3.92E-05 3.95E·05 3.98E·05 4.00E·05 4.03E-05 4.03E-05 
ra105 3.89E-05 3.91E·05 3.93E-05 3.95E·05 3.98E-05 3.98E-05 

137 3.66E-05 3.68E·05 3.70E·05 3.72E·05 3. 74E-05 3.74E-05 
zr 93 2.96E-05 2.98E-05 2.99E-05 3.01E-05 3.02E-05 3.02E-05 

i 129 2.48E·05 2.50E-05 2.51E·05 2.52E·05 2.54E·05 2.54E-05 
nd144 2.35E·05 2.36E-05 2.37E·05 2.38E·05 2.40E·05 2.40E·05 
gd152 2.00E·05 2.01E·05 2.03E·05 2.05E-05 2.07E·05 2.07E-05 
IRO 97 1. 72E·05 1. 73E-05 1. 74E-05 1.75E·05 1. 76E-05 1.76E-05 
pd108 9.44E·06 9.50E·06 9.56E·06 9.62E·06 9.68E·06 9.68E·06 
zr 91 7.89E·06 7.93E·06 7.98E·06 8.02E·06 8.06E-06 8.06E·06 
y 89 7.55E·06 7.59E·06 7.63E·06 7.67E·06 7.71E-06 7.71E·06 

ru102 7.20E·06 7.24E·06 7.28E·06 7.32E-06 7.36E·06 7.36E-06 
sm151 1.37E·05 6.92E-06 6.87E·06 6.87E-06 6.87E·06 6.60E-06 
ce142 6.31E·06 6.34E·06 6.37E·06 6.41E·06 6.44E·06 6.44E-06 
nd148 6.07E·06 6.11E-06 6.14E·06 6.17E·06 6.21E·06 6.21E·06 
ru 99 5.41E·06 5.54E·06 ~.66E·06 5.78E·06 5.90E·06 5.90E·06 
nd146 5.12E·06 5 .15E·06 .18E·06 5.21E·06 5.24E·06 5.24E·06 
~107 4.75E·06 4.78E·06 4.81E·06 4.84E·06 4.87E·06 4.87E-06 

n115 4.50E·06 4.53E·06 4.55E·06 4.58E·06 4.60E·06 4.60E·06 
ba138 4.36E·06 4.38E·06 4.41E·06 4.43E·06 4.45E·06 4.45E-06 
ce140 4.08E·06 4.10E·06 4.13E·06 4.15E·06 4.17E·06 4.17E-06 
xe132 3.15E·06 3.78E·06 3.80E•06 3.82E·06 J.84E·06 3.84E·06 
110 98 2.51E·06 2.52E·06 2.53E·06 2.55E·06 2.56E•06 2.56E·06 
110100 2.45E·06 2.46E·06 2.47E·06 2.49E·06 2.50E·06 2.50E·06 
xe134 2.41E·06 2.43E·06 2.44E·06 2.45E·06 2.47E·06 2.47E·06 
zr 92 1.91E·06 1.92E-06 1.93E·06 1.94E·06 1.95E·06 1.95E·06 

t127 1.82E·06 1.83E·06 1.84E·06 1.85E·06 1.86E·06 1.86E-06 
ru104 1.66E·06 1.67E·06 1.68E·06 1.69E·06 1.70E·06 1.70E·06 

1 aaa2h: far-field crtt baaed on b&w 15x15J 3.00wtX£.20gwd/•tu 40X h2o/ 8X uo2 fission products page 119 0 · fract on o tot•l • orgtton rate · 
power• .oo.w burn~ 22791 • .wd flux• 2.94E+ 7n/ca**2·sec 

D fnftf•l '****** d *****~!r,d '****** ,d ·~~**** ~ ******* d. 

zr 96 1.50E·06 1.51E·06 1.52E•06 1.52E·06 l.53E·06 1.53E·06 
nd150 1.38E·06 1.38E·06 t.39E·06 1.40E•06 .41E·06 .41E·06 
xe136 1.31E·06 1.32E·06 1.32E·06 1.33E·06 .34E·06 1.34E·06 
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-cd111 1.07E-06 1.07E·06 1.08E-06 1.09E-06 1.09E·06 1.09E-06 
gd154 9.74E-07 9.85E-07 9.95E-07 1.01E-06 1.02E·06 1.02E-06 
br 81 9.68E-07 9. 73E·07 9.78E-07 9.84E-07 9.89E·07 9.89E-07 
rb 85 9.26E-07 9.31E-07 9.36E·07 9.41E-07 9.46E-07 9.46E·07 
zr 94 8.09E-07 8.14E-07 8.18E·07 8.22E-07 8.27E-07 8.27E-07 
zr 90 7.44E-07 7.48E-07 7.52E-07 7.56E·07 7.60E·07 7.60E-07 
sm154 6.50E-07 6.54E-07 6.5SE·07 6.61E·07 6.65E-07 6.65E·07 
te130 6.04E·07 6.08E-07 6.11E·07 6.14E-07 6.17E-07 6.17E-07 
ba135 5.51E·07 5.64E-07 5.76E-07 5.89E-07 6.02E-07 6.02E-07 
rb 87 5.33E-07 5.36E·07 5.38E-07 5.41E-07 5.44E·07 5.44E-07 

·pd106 4.00E-07 4.02E·07 4.04E·07 4.07E-07 4.09E·07 4.09E-07 
se 77 3.90E-07 3.92E·07 3.94E·07 3.96E-07 3.99E·07 3.99E·07 
gd156 3.80E-07 3.83E·07 3.85E·07 3.88E-07 3.90E·07 3.90E-07 
ru100 2.64E-07 2.66E-07 2.69E·07 2.72E-07 2.74E·07 2.74E-07 
kr 84 2.54E·0·7 2.56E-07 2.57E·07 2.58E-07 2.60E-07 2.60E-07 
dy161 2.35E·07 2.36E-07 2.38E·07 2.39E·07 2.41E-07 2.41E-07 
sb121 2.08E-07 2.09E-07 2.10E·07 2.11E·07 2.12E-07 2.12E·07 
nd142 1.94E·07 1.96E-07 1.98E·07 ·2.00E·07 2.02E-07 2.02E-07 
se 79 1.92E·07 1.92E-07 1.93E·07 1.94E·07 1.95E-07 1.95E-07 
ba134 1.85E-07 1.87E·07 1.89E·07 1.91E-07 1.93E·07 1.93E-07 
sm148 1.68E-07 1.70E·07 1. 72E·07 1. 74E·07 1. 76E·07 1.76E-07 
sb123 1.68E·07 1.69E-07 1. 70E·07 1. 71E-07 1.72E·07 1.72E-07 
kr 86 1.41E-07 1.42E·07 1.43E·07 1.43E-07 1.44E·07 1.44E-07 
te128 1.37E·07 1.38E-07 1.38E·07 1.39E-07 1.40E·07 1.40E·07 
pd104 1.27E-07 1.29E-07 1.30E·07 1.31E-07 1.33E-07 1.33E·07 
tb159 1.01E-07 1.02E-07 1. 03E-07 1.03E·07 1.04E·07 1.04E-07 
nb 93 8.76E-08 8.96E-08 9.16E·08 9.36E·08 9. 57E-08 9.57E-08 
se 80 9.35E-08 9.40E·08 9.45E·08 9.50E-08 9.55E-08 9.55E-08 
te125 9.32E·08 9.38E·08 9.43E-08 9.48E·08 9.53E-08 9.53E·08 
gd158 8.00E-08 8.05E-08 8.10E·08 8. 15E-08 8.20E·08 8.20E-08 
cd112 7.21E·08 7.26E-08 7.30E-08 7.34E-08 7.38E·08 7.38E-08 
dy162 5.41E·08 5.45E-08 5.49E·08 5.53E-08 5 .57E·08 5.57E·08 
dy164 5.27E·08 5.30E-08 5.34E·08 5.37E-08 5.40E-08 5.40E·08 
sn117 5.08E-08 5.11E-08 5.13E·08 5.16E·08 5 .19E·08 5.19E-08 
l i 6 4.83E·08 4.85E-08 4.87E·08 4.90E·08 4.92E·08 4.92E-08 
cd110 4.60E-08 4.65E·08 4.71E·08 4.77E-08 4.83E·08 4.83E-08 
br 79 4.36E-08 4.46E·08 4.56E·08 4.66E·08 4.76E-08 4.76E-08 
eu152 1.22E-07 6.12E-08 6.14E·08 6.16E-08 6.18E·08 4.70E-08 
ag107 4.22E-08 4.33E-08 4.44E·08 4.55E·08 4.66E·08 4.66E·08 
cd114 4.32E·08 4.34E·08 4.37E·08 4.39E·08 4.42E·08 4.42E·08 
mo 96 4.22E·08 4.27E-08 4.31E·08 4.35E-08 4.40E·08 4.40E·08 
sn119 3.86E·08 3.88E·08· 3. 90E·08 3.93E·08 3.95E·08 3.95E-08 
pd110 3.57E·08 3.59E·08 3.61E·08 3.63E·08 3.66E·08 3.66E-08 
sn115 3.53E·08 3.55E·08 3.57E·08 3.59E·08 3.61E·08 3.61E-08 
xe129 2.65E·08 2.71E·08 2.77E·08 2.83E·08 2.90E·08 2.90E·08 
sr 88 2.59E-08 2.60E-08 2.62E·08 2.63E·08. 2.65E·08 2.65E·08 

1 saa2h: far-field crit based on b&w 15x15, 3.00wtX~ 20gwdt•tu 40X h2o/ 8X uo2 fission products page 190 0 fraction of total a sorction rate 
power= .OOmw burnup= 22791.•wd flux• 2.94E+ 7n/cm**2-sec 

0 initial '****** d ******* d '****** d ******* d ******* d 

xe130 2.07E·08 2.09E-08 2.11E·08 2.14E·08 2.16E-08 2.16E-08 
ba136 1. 78E·08 1.80E-08 1. 81E·08 1.83E·08 1.84E·08 1.84E-08 
se 82 1. 78E-08 1. 79E·08 1.80E·08 1.81E·08 1.82E·08 1.82E·08 
te126 1.47E·08 1.50E-08 1.53E·08 1.56E·08 1.60E·08 1.60E·08 
sn126 1.53E·08 1.53E·08 1. 54E·08 1.54E·08 1.55E·08 1.55E-08 
se 78 1.40E·08 1.41E·08 1.41E·08 1.42E·08 1.43E·08 1.43E·08 
dy163 1.36E·08 1.37E·08 1.38E·08 1.38E·08 1. 39E·08 1.39E·08 
kr 82 1.32E·08 1.33E-08 1.34E·08 1.35E-08 1.36E-08 1.36E·08 
sn124 1.23E·08 1.23E·08 1.24E-08 1.25E·08 1.26E·08 1.26E-08 
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.eu155 4.57E·08 2.27E·08 2.27E·08 2.26E·08 2.26E·08 1.04E·08 
as 75 8.21E·09 8.26E·09 8.30E·09 8.35E·09 8.39E·09 8.39E-09 
lMft147 6.57E·08 3.28E·08 3.29E·08 3.29E·08 3.29E·08 8.30E·09 
tn113 7.04E·09 7.08E·09 7.12E·09 7 .16E·09 7.20E·09 7.20E·09 
sn118 4.95E·09 4.98E·09 5.01E·09 5.03E·09 5.06E·09 5.06E·09 
sn122 4.25E·09 4.28E·09 4.30E·09 4.33E-09 4.35E·09 4.35E·09 
c:d116 4.16E·09 4.18E·09 4.20E-09 4.23E·09 4.25E·09 4.25E-09 
eu154 1.02E·08 5.15E·09 5 .19E·09 5.22E·09 5.25E·09 3.44E·09 
sn120 3.13E·09 3.15E·09 3.17E·09 3.18E·09 3.20E·09 3.20E·09 
ge 73 2.36E"09 2.37E·09 2.38E·09 2.40E·09 2.41E·09 2.41E·09 
sr 90 3.97E·09 1.99E·09 1.99E·09 1.99E·09 1.99E·09 1. 75E·09 
ho165 1.32E·09 1.33E·09 1.34E·09 1.35E·09 1.37E·09 1.37E·09 
dy160 1.26E·09 1.28E·09 1.29E-09 1.30E·09 1.32E·09 1.32E·09 
gd160 1.13E·09 1.14E·09 1.15E·09 1.15E ·09 1.16E·09 1.16E·09 
ge 76 8.00E·10 8.04E·10 8.08E·10 8.12E·10 8.17E·10 8.17E·10 
xe128 7.41E·10 7.49E-10 7. 57E·10 7.65E·10 7.73E·10 7.73E·10 
c:s137 9.17E·10 4.58E·10 4.59E·10 4.59E·10 4.59E·10 4.06E·10 
sr 86 3.50E·10 3.54E·10 3.57E·10 l.61E·10 3.64E·10 3.64E·10 
sn116 2.81E·10 2.84E·10 2.87E·10 2.90E·10 2.93E·10 2.93E·10 
te124 2.55E·10 2.57E·10 2.59E·10 2.61E·10 2.63E·10 2.63E·10 
nb 94 1.41E·10 1.41E·10 1.41E·10 1.42E·10 1.42E·10 1.42E·10 
ar 87 1.22E·10 1.23E-10 1.24E·10 1.25E·10 1.26E-10 1.26E·10 
te122 1.18E·10 1.19E·10 1.21E-10 1.22E·10 1. 23E ·1 0 1.23E·10 
ae 76 9.81E·11 9.90E·11 1. OOE ·10 1.01E·10 1. 02E·10 1.02E·10 
c:s134 1.00E·09 5.02E-10 5.05E·10 5.08E·10 5.11E·10 8.73E·11 
er166 6.33E·11 6.38E-11 6.43E-11 6.48E-11 6.53E-11 6.53E-11 
kr 80 4.66E·11 4.73E·11 4.81E·11 4.89E·11 4.98E-11 4.98E·11 
ge 74 4.71E·11 4. 74E-11 4.76E-11 4.79E·11 4.81E·11 4.81E·11 
kr 85 1.34E·10 6.71E-11 6.71E-11 6.72E-11 6.72E·11 4.79E·11 
ge 72 3.48E·11 3.50E-11 3.52E·11 3.54E·11 3.56E·11 3.56E·11 
er167 7 .14E·12 7.23E·12 7.33E·12 7.42E·12 7.51E·12 7.51E·12 
te123 5.53E·12 5.62E·12 5. 70E·12 5. 79E·12 5.87E·12 5.87E·12 
c:d108 3.27E·12 3.33E·12 3.40E·12 3.46E·12 3.53E·12 3.53E·12 

y 90 3.78E·12 1.89E·12 1.90E·12 1.90E·12 1. 90E·12 1.67E-12 
ce144 1.43E·10 7.13E-11 7.13E·11 7.14E·11 7.14E·11 6.71E·13 
ab125 4.37E·12 2.17E·12 2.17E·12 2.17E·12 2.17E·12 5.72E·13 
ru106 9.93E·12 4.91E·12 4.90E·12 4.88E·12 4.87E·12 1.36E·13 
be 9 1. OOE-13 1.01E·13 1.02E·13 1.02E·13 1.03E·13 1.03E·13 
an114 7.43E·14 7.51E·14 7.59E·14 7.67E·14 7.76E·14 7.76E·14 
li 7 4.13E·14 4.15E·14 4.17E-14 4.20E·14 4.22E·14 4.22E·14 

1 aas2h: far·fteld crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 191 
0 · fraction of total a sorgtton rate 

power• .OOmw burnup= 22791 • .wd flux• 2.94E+ 7n/c:m**2·sec: 
0 Initial '****** d ******* d '****** d ******* d ******* d 

ab126 1.92E·14 1.14E·14 1.84E·14 1.85E·14 1. 85E·14 1.77E·14 
te127• 2.22E·12 1.10E·12 1.10E·12 1.10E·12 1.10E·12 5.72E·18 
cd109 3.29E·17 1.67E·17 1. 70E·17 1.73E·17 1.76E·17 9.85E·19 
an123 2.58E·15 1.29E·15 1.29E·15 1.29E·15 1.29E·15 5.47E·20 
nb 95 3.64E·11 1.82E·11 1.82E·11 1.82E-11 1. 82E·11 2.73E·20 
ar 95 3.91E·11 1.96E·11 

1 
1.96E·11 1.96E·11 1.96E·11 2.73E·20 

aas2h: far•fleld crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 light elements page 192 
0 

power= 4.190E·04mw, burnup=2.2791E+04mwd( flux• 2.94E+07n/c:m**2-sec: 
nuc: ide concentrations, gra• atoms 
basis • alngle reactor asse~ly 

• charge ******* d ******* d ******* d ******* d ******* d 
1 1.33E·03 1.34E·03 1.34E·03 1.35E·03 1.36E·03 1.36E·03 

h 2 3.98E·06 4.00E·06 4.02E·06 4.04E·06 4.06E·06 4.06E·06 

" 3 1.46E·11 7.28E·12 7.29E·12 7.30E·12 T.31E·12 5.44E·12 
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h 4 1.46E-35 3.63E-36 3.64E-36 3.65E-36 3.66E-36 .OOE+OO 
he 3 1. 75E-08 1. 76E-08 1.76E-08 1. 77E- 08 1. 77E-08 1. 77E- 08 
he 4 2.21E-04 2.22E-04 2.23E-04 2.24E-04 2.25E-04 2.25E-04 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 2.65E-05 2.67E-05 2.68E-05 2.69E-05 2.71E-05 2.71E-05 
ne 21 1.07E-08 1. 08E -08 1.09E-08 1.10E-08 1. 11 E- 08 1. 11 E- 08 
ne 22 1.75E-07 1. 76E-07 1. 76E-07 1.77E-07 1.78E-07 1. 78E- 07 
ne 23 1.78E-15 8.86E-16 8.86E-16 8.87E-16 8.87E-16 8.87E-31 
na 22 1.06E-11 5.26E-12 5.26E-12 5.26E-12 5.27E-12 1.30E-12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 6.45E-09 3.22E-09 3.22E-09 3.23E-09 3.23E-09 3.23E-24 
na 24m 1.06E-15 5.29E-16 5.30E-16 5.30E-16 5.30E-16 5.31E-31 
na 25 7.75E-.24 3.89E-24 3.93E-24 3.97E-24 4.01E-24 4.01E-39 
mg 24 1. 72E-01 1. 73E-01 1. 73E-01 1.74E-01 1. 75E- 01 1. 75E-01 
mg 25 1.11 E- 06 1.12E-06 1.13E-06 ·1.14E-06 1.15E-06 1.15E-06 
mg 26 3.97E-06 3.99E-06 4.01E-06 4.03E-06 4.05E-06 4.05E-06 
lllg 27 5.31E-13 2.64E-13 2.64E-13 2.64E-13 2.65E-13 2.65E-28 
mg 28 2.67E-25 6.62E-26 6.62E-26 6.63E-26 6.64E-26 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
al 28 4.78E-11 2.39E-11 2.39E-11 2.39E-11 2.39E-11 2.39E-26 
al 29 6.30E-22 3.17E-22 3.20E-22 3.23E-22 3.27E-22 3.27E-37 
al 30 1.81E-31 9.14E-32 9.28E-32 9.42E-32 9.56E-32 .OOE+OO 
si 28 S.OOE-01 5.02E-01 S.OSE-01 5.07E-01 5.10E-01 5.10E-01 
si 29 1.01E-05 1.02E-05 1. 03E- OS 1.04E-05 1.05E-05 1.05E-05 
si 30 2. 16E-10 2. 19E- 10 2.23E-10 2.26E-10 2.29E-10 2.29E-10 
si 31 3.82E-23 1.93E-23 1.96E-23 1.99E-23 2.02E-23 2.02E-38 
si 32 1.64E-29 5.16E-30 4.31E-30 4.31E-30 4.37E-30 4.28E-30 

totals 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5. 75E+04 5. 75E+04 
0 flux 2.94E+07 2.94E+07 2.94E+07 2.94E+07 2.94E-08 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 193 
power= 4.890E-04mw, burnup=2.2791E+04mwd( flux= 2.94E+07n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
he 4 4.28E+01 4.3SE+01 4.42E+01 4.48E+01 4.55E+01 4.55E+01 
pb206 2.47E-01 2.53E-01 2.60E-01 2.66E-01 2. 72E-01 2.72E-01 
pb207 1.55E-02 1.59E-02 1.62E-02 1.66E-02 1.69E-02 1.69E-02 
pb208 6.78E-04 6.86E-04 6.93E-04 7.00E-04 7.06E-04 7.06E-04 
pb209 1.05E-09 1 .07E-09 1.08E-09 1.10E-09 1. 11 E- 09 1. 11 E- 09 
pb210 3.15E-04 3.18E-04 3.22E-04 3.25E-04 3.29E-04 3.29E-04 
pb211 5.47E-11 S.SOE-11 5.53E-11 5.56E·11 5.59E·11 5.60E-11 
pb212 3.74E-11 1. 88E -11 1.89E-11 1. 90E ·11 1.91E·11 1. 86E ·11 
cb214 7.20E-10 7.28E-10 7.36E-10 7.44E-10 7.51E-10 7.52E·10 

i208 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi209 4.30E·02 4.43E-02 4.55E-02 4.68E-02 4.81E·02 4.81E-02 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi210 1.94E-07 1 .96E·07 1.98E·07 2.00E·07 2.02E·07 2.02E·07 
bi211 3.25E·12 3.26E-12 3.28E·12 3.30E·12 3.32E-12 3.32E·12 
bi212 3.55E-12 1. 79E·12 1.79E·12 1. 80E-12 1.81E·12 1. 76E·12 
bi213 2.46E-10 2.50E·10 2.53E-10 2.56E·10 2.60E·10 2.60E·10 
bi214 5.34E·10 5.40E·10 5.46E-10 5.52E-10 5.58E·10 5.58E·10 
po210 5.35E·06 5.41E·06 5.47E-06 5.53E-06 5.59E·06 5.59E·06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 3.59E·17 3.61E-17 3.63E·17 3.64E-17 3.66E·17 3.67E·17 
po212 1.86E-22 9.38E·23 9.42E·23 9.47E-23 9.53E·23 9.27E-23 
po213 3.70E-19 3.75E·19 3.80E-19 3.86E-19 3.91E-19 3.91E·19 
po214 7.35E·17 7 .43E-17 7.52E-17 7 .60E·17 7 .68E-17 7.68E·17 
po215 4.50E-17 4.52E-17 4.55E-17 4. 57E ·17 4.60E-17 4.60E·17 
po216 1.42E·16 7 .13E·17 7.15E-17 7. 20E-17 7.24E-17 7. 04E·17 
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0 

po218 8.33E-11 8.42E-11 8.51E-11 8.60E-11 8.69E-11 8.69E-11 
rn218 1.33E-28 3.32E-29 3.34E-29 3.36E-29 3.38E-29 3.22E-44 
rn219 1.00E-13 1.01E-13 1.01E-13 1.02E-13 1.02E-13 1.02E-13 
rn220 5.43E-14 2.73E-14 2.74E-14 2.76E-14 2.78E-14 2.70E-14 
rn222 1.48E-07 1.50E-07 1.51E-07 1.53E-07 1.54E-07 1.54E-07 
ra222 1.44E-25 3.61E-26 3.63E-26 3.65E-26 3.67E-26 3.49E-41 
ra223 2.50E-08 2.51E-08 2.52E-08 2.54E-08 2.55E-08 2.56E-08 
ra224 3.09E-10 1.55E-10 1.56E-10 1 . 5 7E- 10 1.58E-10 1.54E-10 
ra225 1.15E-07 1.17E-07 1.18E-07 1.20E-07 1.22E-07 1. 22E- 07 
ra226 2.26E-02 2.29E-02 2.31E-02 2.34E-02 2.36E-02 2.36E-02 
·ra228 1.11E-10 1.13E-10 1.14E-10 1. 16E -10 1.17E-10 1. 17E -10 
ac225 7.78E-08 7.89E-08 7.99E-08 8.10E-08 8.21E-08 8.21E-08 
ac227 1. 74E-05 1. 75E-05 1. 76E-05 1. 76E-05 1. 77E-05 1. 77E-05 
ac228 1.36E-14 1. 38E-14 1.39E-14 1.41E-14 1.43E-14 1.43E-14 
th226 7.04E-24 1. 76E-24 1. 77E-24 1. 78E- 24 1.79E-24 1. 70E-39 
th227 4.03E-08 4.05E-08 4.07E-08 4.10E-08 4.12E-08 4.13E-08 
th228 5.90E-08 2.97E-08 2.98E-08 3.00E-08 3.01E-08 2.93E-08 
th229' 2.24E-02 2.27E-02 2.30E-02 2.33E-02 2.36E-02 2.36E-02 
th230 1.11E+OO 1.12E+OO 1.13E+OO 1.14E+OO 1.15E+OO 1.15E+OO 
th231 3.94E-09 3.33E-09 3.34E-09 3.34E-09 3.35E-09 2.71E-09 
th232 2.72E-01 2.76E-01 2.79E-01 2.83E-01 2.86E-01 2.86E-01 
th233 6.12E-13 3.09E-13 3. 13E-13 3.17E-13 3.22E-13 3.22E-28 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
pa231 2.61E-02 2.63E-02 2.64E-02 2.65E-02 2.67E-02 2.67E-02 
pa232 1.10E-10 5.53E-11 5.57E-11 5.60E-11 5.63E-11 5.63E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.2791E+04mwd, flux= 2.94E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.41E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
6.82E-21 1.71E-21 1.71E-21 1.73E-21 1.74E-21 1.65E-36 
1.05E-16 5.28E-17 5.35E-17 5.41E-17 5.47E-17 5.47E-32 
2.15E-06 1.08E-06 1.09E-06 1.09E-06 1.10E-06 1.04E-06 
5.68E-01 5.74E-01 5.80E-01 5.86E-01 5.93E-01 5.93E-01 
1.03E+01 1.03E+01 1.03E+01 1.03E+01 1.03E+01 1.03E+01 
6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 
1.92E+02 1.92E+02 1.92E+02 1.92E+02 1.92E+02 1.92E+02 
8.21E-07 4.09E-07 4.09E-07 4.09E-07 4.10E-07 5.51E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
7.53E-08 3.73E-08 3.74E-08 3.74E-08 3.74E-08 3.74E-23 
1.12E-34 1.19E-34 1.26E-34 1.33E-34 1.41E-34 1.41E-34 

.OOE+OO . OOE+OO • OOE+OO . OOE+OO . OOE+OO • OOE+OO 
2.07E-12 1.03E-12 1.03E-12 1.03E-12 1.03E-12 3.59E-14 
4.91E-13 2.44E-13 2.45E-13 2.45E-13 2.45E-13 2.45E-28 
2.50E-06 2.50E-06 2.51E-06 2.51E-06 2.52E-06 2.52E-06 
4.07E+01 4.07E+01 4.06E+01 4.06E+01 4.06E+01 4.06E+01 
3.64E-07 1.81E-07 1.81E-07 1.81E-07 1.82E·07 7.53E·15 
1.09E-05 5.40E-06 5.40E-06 5.40E-06 5.41E-06 2.08E-13 
9.56E-37 1.02E-36 1.08E-36 1.14E-36 1.20E·36 1.20E-36 
5.43E-16 1.34E·16 1.34E-16 1.35E-16 1.35E-16 1.75E-38 

.OOE+OO . OOE+OO • OOE+OO . OOE+OO . OOE+OO . OOE+OO 
2.72E-10 1.38E-10 1.38E-10 1.38E-10 1.38E-10 4.35E-11 
8.02E-14 3.63E-14 3.61E-14 3.58E-14 3.56E-14 5.83E-27 
5.51E·03 2.76E-03 2.75E-03 2.75E-03 2.75E-03 2.64E-03 
3.14E+01 3.11E+01 3.09E+01 3.06E+01 3.04E+01 3.04E+01 

c 
Page 150 

actinides page 194 



c c 
Sep 03 15:43 1996 File Name: tuff9. sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIX -

pu240 5.28E-01 5.11E-01 4.95E-01 4.79E-01 4.65E-01 4.65E-01 
pu241 5.24E-05 2.52E-05 2.45E-05 2.37E-05 2.30E-05 1.79E-05 
pu242 4.68E-05 4.70E-05 4.71E-05 4. 72E-05 4.73E-05 4. 73E-05 
pu243 2.41E-14 1.21E-14 1.21E-14 1.21E-14 1.22E-14 1.48E-29 
pu244 5.58E-24 5.92E-24 6.28E-24 6.64E-24 7.01E-24 7.01E-24 
pu245 5.63E-35 2.98E-35 3.16E-35 3.35E-35 3.53E-35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.05E-19 3.58E-20 2.89E-20 2.59E-20 2.44E-20 2.44E-35 
am240 4.82E-17 1.64E-17 1.32E-17 1. 19E -17 1.11E-17 1.11E-32 
am241 1.55E-03 1.06E-03 8.55E-04 7.65E-04 7.19E-04 7.18E-04 

·am242m 1.78E-07 7.15E-08 5.21E-08 4.51E-08 4.18E-08 4.07E-08 
am242 1.42E-11 4.95E-12 3.92E-12 3.50E-12 3.28E-12 5. 26E-13 
am243 2.59E-07 2.53E-07 2.48E-07 2.43E-07 2.38E-07 2.38E-07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 4. 79E•16 2.33E-16 2.28E-16 2.24E-16 2.19E-16 2. 19E- 31 
am245 1.10E-35 5.85E-36 6.20E-36 6.56E-36 6.93E-36 5.37E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 2.05E-22 3.55E-23 2.82E-23 2.51E-23 2.36E-23 5.79E-39 
cm242 2.87E-09 1.00E-09 7.92E-10 7.06E-10 6.62E-10 1.06E-10 
cm243 1.61E-14 2.80E-15 2.22E-15 1. 98E-15 1.86E-15 1.63E-15 
cm244 7.52E-12 3.66E-12 3.58E-12 3.51E-12 3.44E-12 2.82E-12 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E·04mw, burnup=2.2791E+04mwd[ flux= 2.94E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = ~ingle reactor assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 
0 flux 

charge ******* d ******* d ******* d ******* d ******* d 
1.67E·14 1.62E-14 1.56E·14 1.51E·14 1.46E-14 1.46E·14 
1.36E·16 1.31E-16 1.26E·16 1.22E-16 1.17E·16 1.17E·16 
7.13E-20 7.24E-20 7.35E-20 7.44E-20 7.54E-20 7.54E·20 
2.93E-22 2.99E-22 3.06E-22 3.13E-22 3.19E-22 3.19E·22 
2.25E-33 1.15E-33 1.17E-33 1.20E·33 1.22E-33 .OOE+OO 
1.75E-37 1.74E·37 1.74E-37 1.73E-37 1.73E·37 1.73E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

2.94E+07 2.94E+07 2.94E+07 2.94E+07 2.94E-08 
0 1q array has 
0 3q array has 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1library fnfor .. tion •.. 

cross-section data taken from position number 2Z of library on unit 33. 

pass 1 
easa 0 
scale·svstem control module sas2 library* 

used a time-dependent neutron spectrum1 for each of the above passes 
pass 0 applies start-up fuel densift1es 
pass n applies •ld time densfties of nth library interval 

first library updated was ••• 
pass 1 · 
eass o 
scale-system control module sas2 library• 

used a time-dependent neutron spectrum
1 

tor each of the above passes 
pass 0 applies start-up fuel densiit es 
pass n applies •id time densities of nth library interval 

first library updated was ••• 

f 
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0 
0 
0 
0 
0 

******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

p~elim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box Cif present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

c 

0 
0 
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%L 20gwd/mtu 40% h2o/ 8% uo2 page 196 

power= .OOmw, burnup= 23237.mwd, flux= 2.Y4E+07n/cm**2-sec 
0 
0 
0 

0 

1 
0 

0 

basis = 
(note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ***~*** d 
productions 1.291305E+06 1.290486E+06 1.289677E+06 1.288876E+06 1.288085E+06 1.288077E+06 
absorptions 1.050426E+06 1.050032E+06 1.049643E+06 1.049258E+06 1.048878E+06 1.048872E+06 
k infinity 1.229316E+OO 1.228997E+OO 1.228682E+OO 1.228370E+OO 1.228061E+OO 1.228059E+OO 

actinide 
initial ******* d ******* d ******* d ******* d ******* d 

absorptions 1.031377E+06 
non-actinide 
abs. fracs. 1.813418E-02 
sas2h: far·field crit based 

power" ·. OOmw burnup= 
Initial ~****** d 

sm149 5.33E-03 5.34E-03 
nd143 2.20E-03 2.21E-03 
eu151 1.92E-03 1.92E-03 
rh103 1.07E-03 1.08E·03 
xe131 7 .17E-04 7.21E·04 
cs133 5.59E-04 5.62E-04 
sm147 4.09E-04 4.11E-04 
tc 99 3.73E-04 3. 74E-04 
nd145 3.15E-04 3. 17E·04 
sm152 2.49E-04 2.50E-04 
gd155 2.30E-04 2.30E-04 
mo 95 2.19E-04 2.20E-04 

1.030934E+06 1.030496E+06 1.030064E+06 1.029638E+06 

1.818848E-02 1.824141E-02 1.829273E-02 1.834309E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
23237.mwd flux= 2.94E+07n/cm**2-sec 

••••••• d ~****** d ******* d ******* d 

5.35E-03 5.35E·03 5.36E-03 5.36E-03 
2.22E-03 2.24E-03 2.25E-03 2.25E-03 
1.93E-03 1.93E-03 1.94E·03 1.94E-03 
1.08E·03 1.09E-03 1.10E-03 1.10E-03 
7.25E-04 7.28E-04 7.32E-04 7.32E-04 
5.65E-04 5.67E-04 5. 70E-04 5.70E-04 
4.13E-04 4. 16E-04 4. 18E-04 4.18E-04 
3.76E-04 3.77E·04 3. 78E·04 3.78E-04 
3.18E-04 3.20E·04 3.22E-04 3.22E-04 
2.52E·04 2.53E-04 2.55E-04 2.55E-04 
2.30E·04 2.29E-04 2.29E-04 2.29E-04 
2.21E-04 2.22E·04 2.23E-04 2.23E·04 

1.029633E+06 

1.834273E-02 
fission products page 197 
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.sm150 1. 66E- 04 1.67E-04 1.68E-04 1.69E-04 1. 70E·04 1. 70E-04 
kr 83 1.34E-04 1.35E-04 1.36E-04 1.36E-04 1. 37E- 04 1.37E-04 
cs135 1.27E-04 1.27E-04 1.28E-04 1.29E-04 1.29E-04 1.29E-04 
eu153 1.02E-04 1. 03E- 04 1.03E-04 1.04E-04 1.05E-04 1.05E-04 
cd113 1. 03E- 04 1.03E-04 1.03E-04 1.03E-04 1. 03E -04 1.03E-04 
ru101 9.85E-05 9.90E-05 9.95E-05 1.00E-04 1. 01E-04 1.01E-04 
r141 9.45E-05 9.50E-05 9.55E-05 9.60E-05 9.65E-05 9.65E-05 

a139 7.73E-05 7.77E-05 7.82E-05 7.86E-05 7.90E·05 7.90E-05 
gd157 6.13E·05 6.12E-05 6.11E-05 6.09E·05 6.08E·05 6.08E-05 
ag109 4.03E·05 4.05E·05 4.08E-05 4.10E-05 4.13E·05 4.13E·05 
cd105 3.98E-05 4.00E-05 4.02E-05 4.04E·05 4.06E·05 4.06E-05 

a137 3.75E-05 3.77E·05 3. 79E·05 3.80E-05 3.82E·05 3.82E·05 
zr 93 3.02E-05 3.04E-05 3.05E-05 3.07E-05 3.08E·05 3.08E·05 

i 129 2.54E-05 2.55E-05 2.56E·05 2.58E-05 2.59E·05 2.59E·05 
nd144 2.40E-05 2.41E·05 2.43E·05 2.44E-05 2.45E·05 2.45E·05 
gd152 2.07E·05 2.08E-05 2.10E·05 2.12E·05 2.14E·05 2.14E·05 
mo 97 1. 76E·05 1. 77E-05 1. 77E·05 1. 78E·05 1.79E-05 1. 79E·05 
pd108 9.68E·06 9.74E·06 9.80E-06 9.86E-06 9.92E·06 9.92E-06 
zr 91 8.06E·06 8.10E·06 8.15E-06 8.19E-06 8.23E·06 8.23E-06 
y 89 7.71E-06 7.75E·06 7.79E·06 7.83E-06 7.87E-06 7.87E·06 

ru102 7.36E·06 7.40E·06 7.44E-06 7.48E-06 7.52E-06 7.52E·06 
sm151 6.60E·06 6.88E-06 6.88E·06 6.88E·06 6.89E-06 6.60E·06 
ce142 6.45E-06 6.48E-06 6.51E·06 6.55E·06 6.58E·06 6.58E·06 
ru 99 5.90E·06 6.02E-06 6.15E-06 6.27E·06 6.39E·06 6.40E·06 
nd148 6.21E·06 6.24E·06 6.27E-06 6.30E·06 6.34E·06 6.34E-06 
nd146 5.24E·06 5.27E·06 5.29E-06 5.32E-06 5.35E·06 5.35E-06 
pd107 4.87E·06 4.90E·06 4.93E-06 4.96E-06 4.99E·06 4.99E-06 
in115 4.60E-06 4.63E·06 4.65E·06 4.67E-06 4.70E-06 4.70E·06 
ba138 4.46E-06 4.48E·06 4.50E·06 4.53E-06 4.55E-06 4.55E·06 
ce140 4.17E-06 4.19E-06 4.22E·06 4.24E·06 4.26E-06 4.26E·06 
xe132 3.84E-06 3.86E-06 3.88E·06 3.90E·06 3.92E-06 3.92E-06 
mo 98 2.56E-06 2.57E-06 2.59E-06 2.60E·06 2.61E·06 2.61E-06 
mo100 2.50E·06 2.51E-06 2.52E·06 2.54E·06 2.55E·06 2.55E-06 
xe134 2.47E·06 2.48E·06 2.49E-06 2.51E·06 2.52E·06 2.52E-06 
zr 92 1.95E·06 1.96E·06 1.97E-06 1.98E-06 1.99E·06 1.99E-06 

i 127 1.86E·06 1.87E·06 1.88E·06 1.89E-06 1.90E·06 1.90E·06 
ru1(}4 1. 70E-06 1.71E·06 1.72E·06 1. 73E·06 1. 74E·06 1. 74E·06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 198 
0 fraction of total absorption rate 

power= .OOmw, burnup= 23237.mwd flux= 2.94E+07n/cm**2·sec 
0 initial ******* d ******* d '****** d ******* d ******* d 

zr 96 1.53E-06 1.54E·06 1.55E·06 1.56E·06 1.56E·06 1.56E·06 
nd150 1. 41 E- 06 1.41E-06 1.42E-06 1.43E·06 1.44E·06 1.44E-06 
xe136 1.34E-06 1.34E·06 1.35E-06 1.36E·06 1.37E·06 1.37E-06 
cd111 1.09E·06 1.10E·06 1.11E-06 1.11E-06 1.12E·06 1.12E-06 
gd154 1.02E·06 1.03E·06 1.04E-06 1.05E-06 1.06E·06 1.06E-06 
br 81 9.89E·07 9.94E·07 9.99E·07 1.00E-06 1.01E·06 1.01E·06 
rb 85 9.46E·07 9.51E·07 9.55E·07 9.60E·07 9.65E·07 9.65E·07 
zr 94 8.26E·07 8.30E-07 8.35E·07 8.39E-07 8.43E·07 8.43E·07 
zr 90 7.60E-07 7.64E-07 7.68E·07 7.72E-07 7.76E·07 7.76E·07 
sm154 6.65E·07 6.69E·07 6.73E-07 6.76E·07 6.80E·07 6.80E-07 
ba135 6.02E·07 6.15E·07 6.28E·07 6.41E·07 6.55E·07 6.55E·07 
te130 6.18E-07 6.21E·07 6.24E-07 6.28E·07 6.31E·07 6.31E·07 
rb 87 5 .• 44E-07 5.47E·07 5.50E-07 5.52E·07 5.55E·07 5.55E·07 
pd106 4.09E·07 4.11E-07 4.14E·07 4.16E-07 4.18E·07 4.18E·07 
se 77 3.99E-07 4.01E-07 4.03E-07 4.05E-07 4.07E·07 4.07E·07 
gd156 3.90E·07 3.92E·07 3.94E·07 3.97E·07 3.99E·07 3.99E-07 
ru100 2.75E-07 2.77E·07 2.80E-07 2.83E-07 2.86E·07 2.86E-07 
kr 84 2.60E-07 2.61E·07 2.62E-07 2.64E-07 2.65E·07 2.65E-07 
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dy161 2.41E-07 2.42E-07 2.44E-07 2.45E-07 2.47E-07 2.47E-07 
sb121 2.12E-07 2.14E-07 2.15E-07 2.16E-07 2.17E-07 2.17E-07 
nd142 2.02E-07 2.04E-07 2.06E-07 2.08E-07 2.11E-07 2.11E-07 
ba134 1.93E-07 1.95E-07 1.97E-07 1.99E-07 2.01E-07 2.01E-07 
se 79 1.95E-07 1.96E-07 1.97E-07 1.97E-07 1.98E·07 1.98E-07 
sm148 1. 76E-07 1. 77E-07 1. 79E-07 1.81E-07 1.83E-07 1.83E-07 
sb123 1. 72E-07 1. 73E-07 1. 73E-07 1.74E-07 1. 75E-07 1. 75E-07 
kr 86 1.44E-07 1.45E-07 1.46E-07 1.46E-07 1.47E-07 1.47E-07 
te128 1.40E·07 1.41E·07 1.41E-07 1.42E-07 1.43E-07 1.43E-07 
pd104 1.33E-07 1.34E-07 1.35E-07 1.37E-07 1.38E-07 1.38E-07 
l:b159 1.04E-07 1.04E-07 1.05E-07 1.06E-07 1. 06E- 07 1.06E-07 
nb 93 9.57E-08 9.78E-08 9.98E-08 1.02E-07 1.04E-07 1.04E-07 
se 80 9.56E-08 9.61E-08 9.66E-08 9.71E-08 9.76E-08 9.76E-08 
te125 9.53E-08 9.59E-08 9.64E-08 9.69E-08 9.74E-08 9. 74E-08 
gd158 8.19E-08 8.24E-08 8.29E-08. 8.34E·08 8.39E-08 8.39E-08 
cd112 7.38E-08 7.43E-08 7.47E-08 7.51E-08 7.55E-08 7.55E-08 
dy162 5.57E-08 5.61E-08 5.65E-08 5.69E-08 5.73E-08 5.73E-08 
dy164 5.40E-08 5.43E-08 5.47E·08 5.50E-08 5.53E-08 5.53E-08 
sn117 5. 19E- 08 5.22E-08 5.25E·08 5.28E-08 5.31E-08 5.31E-08 
br 79 4.76E-08 4.86E-08 4.96E-08 5.06E·08 5 .16E· 08 5.16E-08 
ag107 4.66E-08 4.77E-08 4.88E-08 4.99E·08 5.11E-08 5.11E-08 
cd110 4.83E-08 4.89E-08 4.95E-08 5.00E-08 5.06E-08 5.06E-08 
l i 6 4.92E-08 4.95E-08 4.97E-08 4.99E-08 5.02E-08 5.02E-08 
eu152 4.70E-08 6.20E-08 6.22E-08 6.24E-08 6.26E-08 4.70E-08 
mo 96 4.40E-08 4.44E-08 4.49E-08 4.53E-08 4.58E-08 4.58E-08 
cd114 4.42E-08 4.44E-08 4.47E-08 4.49E·08 4.52E·08 4.52E-08 
sn119 3.95E-08 3.97E-08 3.99E·08 4.01E·08 4.03E-08 4.03E-08 
pd110 3.65E-08 3.68E-08 3.70E-08 3.72E·08 3.74E·08 3.74E-08 
sn115 3.61E-08 3.63E-08 3.65E-08 3.67E·08 3.69E-08 3.69E-08 
xe129 2.90E·08 2.96E-08 3.02E-08 3.09E·08 3.15E-08 3.15E·08 
sr 88 2.65E·08 2.66E-08 2.67E·08 2.69E-08 2.70E-08 2.70E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 199 
0 fraction of total absorGtion rate 

power= .OOmw, burnup= 23237.mwd~ flux= 2.94E+ 7n/cm**2-sec 
0 initial ******* d ******* d ****** d ******* d ******* d 

xe130 2 .16E-08 2.18E-08 2.20E-08 2.22E·08 2.24E·08 2.24E-08 
ba136 1.84E·08 1.86E-08 1.88E-08 1.89E-08 1.91E-08 1.91E-08 
se 82 1.82E·08 1.83E-08 1.84E-08 1.85E-08 1.86E-08 1.86E-08 
te126 1.60E-08 1.63E-08 1.66E-08 1.69E-08 1. 73E-08 1. 73E-08 
sn126 1.55E-08 1.55E·08 1.55E·08 1.56E-08 1.56E-08 1.56E-08 
se 78 1.43E-08 1.44E·08 1.44E·08 1.45E·08 1.46E·08 1.46E-08 
dy163 1.39E·08 1.40E·08 1.41E-08 1.42E·08 1.43E·08 1.43E-08 
kr 82 1.36E-08 1.37E-08 1.38E-08 1.39E·08 1.40E-08 1.40E-08 
sn124 1.25E-08 1.26E·08 1.27E·08 1.27E-08 1.28E-08 1.28E-08 
eu155 1.04E·08 2.26E·08 2.25E·08 2.25E·08 2.25E-08 9.95E-09 
as 75 8.39E·09 8.44E·09 8.48E·09 8.52E·09 8.57E-09 8.57E-09 
pm147 8.30E·09 3.29E·08 3.29E·08 J.29E·08 3.29E·08 7.77E-09 
fn113 7.20E·09 7.24E·09 7.28E·09 7.32E·09 7.36E·09 7.36E-09 
sn118 5.06E·09 5.08E·09 5.11E·09 5. 14E·09 5 .17E·09 5.17E-09 
sn122 4.35E·09 4.37E·09 4.40E·09 4.42E·09 4.44E-09 4.44E-09 
cd116 4.25E-09 4.27E·09 4.29E·09 4.32E·09 4.34E-09 4.34E-09 
eu154 3.44E·09 5.29E·09 5.32E·09 5.35E·09 5.39E-09 3.45E-09 
sn120 3.20E·09 3.22E·09 3.24E·09 S.25E-09 3.27E·09 3.27E-09 
ge 73 2.41E·09 2.42E·09 2.44E·09 , ....... 2.46E·09 2.46E-09 
sr 90 1. 75E•09 2.00E·09 Z.OOE-09 .OOE-09 Z.OOE-09 1. 75E·09 
ho165 1 .37E·09 1.38E·09 1.39E·09 .40E·09 1.41E·09 1.41E-09 
dy160 1.32E·09 1.33E·09 1.35E·09 .36E·09 1.38E-09 1.38E-09 
gd160 1.16E·09 1.17E·09 1.17E·09 .18E·09 1.19E-09 1.19E·09 
ge 76 8.17E·10 8.21E·10 8.25E·10 1.30E·10 8.34E-10 8.34E-10 
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0 

0 

0 

xe128 7.73E-10 7.81E-10 7.89E-10 7.97E-10 8.06E-10 8.06E-10 
cs137 4. 06E -10 4.59E-10 4.59E-10 4.59E·10 4.60E-10 4. 05 E -10 
sr 86 3.65E·10 3.68E·10 3. 72E·1 0 3.75E·10 3.79E-10 3.79E-10 
sn116 2.93E-10 2.96E-10 2.99E·10 3.02E·10 3.05E·10 3.05E·10 
te124 2.63E-10 2.66E·10 2.68E·10 2.70E·10 2.72E·10 2. 72E-10 
nb 94 1.42E-10 1.43E-10 1.43E·10 1.44E-10 1.44E·10 1.44E·10 
sr 87 1. 26E -10 1.27E-10 1. 28E ·1 0 1.29E-10 1.31E·10 1.31E·10 
te122 1.23E·10 1.24E·10 1. 26E -10 1.27E·10 1.28E-10 1.28E·10 
se 76 1.02E·10 1.03E·10 1.04E-10 1.05E-10 1. 06E ·1 0 1.06E·10 
cs134 8.74E·11 5.13E·10 5. 16E -10 5.19E·10 5.22E-10 8.20E·11 

· er166 6.53E·11 6.58E·11 6.63E-11 6.68E·11 6. 72E·11 6.72E·11 
kr 80 4.98E·11 5.06E·11 5.15E·11 5.24E·11 5.33E-11 5.33E·11 
ge 74 4.82E·11 4.84E·11 4.87E·11 4.89E·11 4.92E-11 4.92E·11 
kr 85 4.79E-11 6.73E-11 6.73E·11 6.74E·11 6.74E-11 4.72E·11 
ge 72 3.57E-11 3.59E-11 3.60E·11 3.62E·11 3.64E-11 3.64E-11 
er167 7.51E-12 7.61E-12 7.70E-12 7.80E-12 7.89E·12 7.89E·12 
te123 5.87E·12 5.96E·12 6.05E·12 6.14E-12 6.22E·12 6.22E·12 
cd108 3.53E·12 3.60E·12 3.67E·12 3.74E·12 3.81E·12 3.81E-12 

y 90 1.67E·12 1.90E·12 1. 90E -12 1.90E-12 1.91E-12 1.66E-12 
ce144 6.71E·13 7.15E·11 7.15E·11 7.15E·11 7.16E·11 5.37E·13 
sb125 5.72E·13 2.16E·12 2. 16E ·12 2. 16E ·12 2.16E·12 5.35E·13 
ru106 1. 36E·13 4.86E-12 4.85E·12 4.83E·12 4.82E·12 1.13E·13 
be 9 1.02E-13 1.03E-13 1. 04E ·13 1.04E·13 1.05E-13 1.05E·13 
sn114 7. 76E-14 7.84E·14 7.93E-14 8.01E·14 8.09E·14 8.09E·14 
l i 7 4.22E-14 4.24E·14 4.27E-14 4.29E-14 4.31E·14 4.31E·14 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup= 
fraction of total absorbtion rate 
23237.mwd, flux= 2.94E+ 7n/cm**2-sec 

initial ******* d ******* d ******* d ******* d ******* d 

sb126 1. 77E -14 1.86E-14 1. 86E ·14 1.86E·14 1.87E·14 1.79E·14 
te127m 5.73E-18 1.10E-12 1.10E-12 1.10E-12 1.10E·12 3.17E·18 
cd109 9.83E-19 1. 79E-17 1.83E-17 1.86E-17 1.89E·17 9.30E·19 
sn123 5.46E·20 1.29E·15 1. 29E -15 1.29E·15 1. 29E -15 2.73E·20 
nb 95 2.73E·20 1.82E·11 1.82E-11 1.82E·11 1. 82E -11 2.73E·20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-14mw, burnup=2.3237E+04mwd, flux= 2.94E+07n/cm**2·sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
1.36E·03 1.36E·03 1.37E·03 1.38E·03 1.38E·03 1.38E-03 
4.06E·06 4.08E·06 4.10E·06 4.12E·06 4.14E-06 4.14E-06 
5.44E·12 7.31E·12 7.32E-12 7.33E·12 7.34E·12 5.39E·12 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
119 24 
mg 25 
mg 26 

.OOE+OO 3.66E·36 3.67E-36 3.67E·36 3.68E·36 .OOE+OO 
1.77E·08 1.78E·08 1.78E·08 1.79E·08 1.79E·08 1.79E-08 
2.25E·04 2.26E·04 2.27E·04 2.29E·04 2.30E·04 2.30E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO ,OOE+OO 
2.71E·05 2.72E·05 2.73E·05 2.75E·05 2.76E·05 2.76E-05 
1.11E·08 1.12E·08 1.13E·08 1.14E·08 1.16E·08 1.16E-08 
1.78E·07 1.79E·07 1.80E·07 1.81E·07 1.82E·07 1.82E-07 
8.87E·31 8.85E·16 8.85E·16 8.85E·16 8.86E·16 8.86E·31 
1.30E·12 5.25E·12 5.25E·12 5.26E·12 5.26E·12 1.21E·12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
3.23E-24 3.22E·09 3.22E·09 3.22E·09 3.22E·09 3.22E·24 
5.31E·31 5.28E·16 5.29E·16 5.29E·16 5.29E-16 5.29E-31 
4.01E·39 4.05E·24 4.09E·24 4.13E·24 4.17E-24 4.17E-39 
1.75E·01 1.76E·01 1.77E·01 1.78E·01 1.78E·01 1.78E·01 
1.15E·06 1.16E·06 1.17E-06 1.18E·06 1.20E·06 1.20E-06 
4.05E-06 4.07E-06 4.09E-06 4.11E-06 4.13E·06 4.13E·06 

- Page 155 
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mg 27 2.65E·28 2.64E·13 2.64E·13 2.64E·13 2.64E-13 2.64E-28 
mg 28 .OOE+OO 6.62E·26 6.63E-26 6.64E·26 6.65E·26 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
al 28 2.39E·26 2.38E·11 2.38E-11 2.39E·11 2.39E·11 2.39E·26 
al 29 3.27E-37 3.29E·22 3.33E·22 3.36E·22 3.39E·22 3.39E·37 
al 30 .OOE+OO 9.69E·32 9.84E·32 9.98E·32 1.01E-31 .OOE+OO 
si 28 5 .10E·01 5 .12E·01 5.14E-01 5. 17E · 01 5.19E·01 5.19E·01 
si 29 1.05E·05 1.06E·05 1.07E·05 1.08E·05 1.09E·05 1.09E·05 
si 30 2.29E·10 2.33E·10 2.36E·10 2.39E·10 2.43E·10 2.43E·10 
si 31 2.02E·38 2.05E·23 2.09E·23 2.12E·23 2.15E·23 2.15E-38 
si 32 4.28E·30 4.43E·30 4.51E·30 4.58E·30 4.65E·30 4.55E·30 

totals 5.75E+04 5. 75E+04 5.75E+04 5. 75E+04 5.75E+04 5. 75E+04 
0 flux 2.94E+07 2.94E+07 2.94E+07 2.94E+07 2.94E-08 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 202 
power= 4.890E-04mw, burnup=2.3237E+04mwd[ flux= 2.94E+07n/cm**2·sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
he 4 4.55E+01 4.62E+01 4.69E+01 4. 75E+01 4.82E+01 4.82E+01 
pb206 2.72E·01 2.79E·01 2.85E·01 2.92E·01 2.99E·01 2.99E-01 
pb207 1.69E-02 1.73E·02 1. 76E·02 1.80E·02 1.83E·02 1.84E·02 
pb208 7.06E-04 7.13E·04 7.20E·04 7.27E·04 7.34E·04 7.34E·04 
pb209 1.1 1E·09 1.13E·09 1.14E·09 1. 16E · 09 1. 17E · 09 1.17E·09 
pb210 3.29E-04 3.32E·04 3.36E·04 3.39E·04 3.42E·04 3.42E·04 
pb211 5.60E·11 5.62E·11 5.65E·11 5.68E·11 5.71E·11 5.72E-11 
pb212 1. 86E ·11 1.92E·11 1.93E·11 1.94E·11 1.96E·11 1.90E·11 
cb214 7.52E-10 7.59E·10 7.67E-10 7.75E·10 7.83E·10 7.83E·10 

i208 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi209 4.81E·02 4.94E·02 5.07E·02 5.21E·02 5.34E·02 5.34E·02 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi210 2.02E·07 2.04E·07 2.07E·07 2.09E·07 2.11E-07 2.11E·07 
bi211 3.32E·12 3.33E·12 3.35E·12 3.37E·12 3.38E-12 3.39E·12 
bi212 1 .76E ·12 1.82E·12 1.83E·12 1.84E·12 1.86E-12 1. 80E ·12 
bi213 2.60E·10 2.63E·10 2.67E·10 2.70E·10 2.74E·10 2.74E·10 
bi214 5.58E·10 5.64E·10 5.70E·10 5.75E·10 5.81E·10 5.81E·10 
po210 5.59E·06 5.65E·06 5.70E·06 5.76E·06 5.82E·06 5.82E·06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 3.67E·17 3.68E·17 3. 70E·17 3.72E·17 3.74E·17 3. 75E·17 
po212 9.27E·23 9.58E·23 9.64E·23 9.69E·23 9.75E·23 9.46E·23 
po213 3.91E·19 3.96E·19 4.01E·19 4.06E·19 4.11E·19 4.11E·19 
po214 7.68E·17 7. 76E·17 7.84E·17 7.92E·17 7.99E·17 8.00E·17 
po215 4.60E·17 4.62E·17 4.64E·17 4.67E·17 4.69E·17 4.70E·17 
po216 7 .04E·17 7 .28E·17 7.32E·17 7 .36E·17 7 .40E·11 7.18E·17 
po218 8.69E·11 8.79E·11 8,88E-11 8.96E·11 9.05E·11 9.05E·11 
rn218 3.22E·44 3.40E·29 3.42E·29 3.44E·29 3.46E·29 3.22E·44 
rn219 1.02E·13 1.03E·13 1.03E·13 1.04E·13 1.04E·13 1.05E·13 
rn220 2 .70E ·14 2.79E·14 2.81E-14 2.82E·14 2.84E·14 2.76E·14 
rn222 1.54E-07 1.56E-07 1.58E·07 1. 59E·07 1 .61E·07 1.61E·07 
ra222 3.49E·41 3.69E·26 3.71E-26 3.73E·26 3.76E·26 3.56E·41 
re223 2.56E·08 2.56E·08 2.58E-08 2.59E·08 2.60E·08 2.61E-08 
re224 1.54E·10 1.59E·10 1.60E-10 1.61E·10 1.61E-10 1. 57E· 10 
re225 1.22E·07 1.23E·07 1.25E-07 1.26E-07 1.28E·07 1.28E-07 
ra226 2.36E·02 2.38E-02 2.41E-02 2.43E-02 2.46E-02 2.46E·02 
ra228 1 .17E -10 1.19E-10 1.20E•10 1.21E-10 1.23E-10 1. 23E·10 
ac:225 8.21E-08 8.32E-08 8.43E-08 8.54E-08 8.65E-08 8.65E·08 
•c:227 1. ne-o5 1.78E-05 1.79E-05 1.80E-05 1.81E-05 1.81E·05 
ac:228 1.43E-14 1.45E-14 1 .47E-14 1. 48E- 14' 1.50E-14 1.50E- 14 
th226 1 .70E-39 1.80E·24 1.81E-24 1.82E·24 1 .83E-24 1.74E-39 
th227 4.13E-08 4.14E·08 4. 16E·08 4.18E-08 4.20E·08 4.21E·08 
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th228 2.93E·08 3.03E·08 3.05E-08 3.07E-08 3.08E-08 2.99E·08 
th229 2.36E·02 2.40E·02 2.43E·02 2.46E·02 2.49E-02 2.49E·02 
th230 1.15E+OO 1.17E+OO 1.18E+OO 1.19E+OO 1.20E+OO 1.20E+OO 
th231 2.71E·09 3.36E·09 3.36E·09 3.37E·09 3.38E·09 2.71E·09 
th232 2.86E·01 2.90E·01 2.93E·01 2.97E·01 3.01E-01 3.01E-01 
th233 3.22E-28 3.26E-13 3.30E-13 3.34E·13 3.38E·13 3.38E·28 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E·07 5.36E·07 5.36E-07 
pa231 2.67E-02 2.68E·02 2.70E-02 2.71E-02 2.72E·02 2. 72E·02 
pa232 5.63E-26 5.66E-11 5.70E-11 5.73E·11 5.76E·11 5.76E·26 

·sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 203 
power= 4.890E·04mw, burnup=2.3237E+04mwd[ flux= 2.94E+07n/cm**2·sec 

0 nuc ide concentrations, gram atoms 

charge ******* 
basis = single reactor assembly 

d ******* d ******* d ******* d ******* d 
pa233 1.40E-06 1.40E-06 1.40E-06 1.40E·06 1.40E-06 1.40E-06 
pa234m 1.81E-11 1.81E-11 1.81E-11 1.81E·11 1.81E·11 1.81E-11 
pa234 8.07E·12 8.07E-12 8.07E-12 8.07E-12 8.07E·12 8.07E·12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.65E·36 1. 74E·21 1. 75E · 21 1.77E·21 1. 78E-21 1.68E·36 
u231 5.47E·32 5.52E·17 5.58E·17 5.64E-17 5.69E·17 5.70E·32 
u232 1.04E-06 1.10E·06 1.11 E · 06 1.12E·06 1.12E·06 1.06E-06 
u233 5.93E-01 5.99E·01 6.05E·01 6.11E·01 6.17E-01 6.17E-01 
u234 1. 03E+01 1.03E+01 1. 03E+01 1. 03E+01 1.03E+01 1.03E+01 
u235 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 
u236 1.92E+02 1. 92E+02 1.93E+02 1. 93E+02 1.93E+02 1. 93E+02 
u237 5.51E·13 4.10E-07 4.10E-07 4.11E-07 4.11E-07 4.87E·13 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
u239 3.74E·23 3.74E·08 3.74E·08 3.74E-08 3.75E-08 3.75E·23 
u240 1.41E-34 1.48E·34 1.56E·34 1.64E·34 1. 72E-34 1.72E-34 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 3.59E·14 1.03E-12 1.03E-12 1.03E·12 1.03E-12 3.05E·14 
np236m 2.45E-28 2.44E-13 2.44E-13 2.44E·13 2.44E-13 2.44E·28 
np236 2.52E·06 2.52E·06 2.53E-06 2.53E·06 2.54E·06 2.54E·06 
np237 4.06E+01 4.06E+01 4.06E+01 4.06E+01 4.06E+01 4. 06E+01 
np238 7.53E-15 1.81E·07 1.82E·07 1.82E·07 1.82E·07 6.53E·15 
np239 2.08E-13 5.40E·06 5.41E·06 5.41E·06 5.41E·06 1.93E·13 
np240m 1.20E-36 1.27E-36 1.33E-36 1.40E-36 1.47E·36 1.47E·36 
np240 1.75E-38 1.35E-16 1.35E-16 1.35E·16 1.35E·16 1.99E-38 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 4.35E·11 1. 38E ·1 0 1.38E-10 1.38E·10 1. 38E ·1 0 4.13E·11 
pu237 5.83E·27 3.53E·14 3.51E·14 3.48E·14 3.46E·14 1.40E·27 
pu238 2.64E·03 2. 75E·03 2.75E·03 2.75E·03 2.75E-03 2.63E·03 
pu239 3.04E+01 3.02E+01 2.99E+01 2.97E+01 2.95E+01 2.95E+01 
pu240 4.65E·01 4.52E·01 4.39E·01 4.27E·01 4.16E·01 4.15E·01 
pu241 1. 79E -·os 2.23E·05 2.17E·05 2.12E·05 2.06E·05 1.58E·05 
pu242 4.73E·05 4.74E·05 4.75E-05 4. 75E·05 4.76E·05 4.76E·05 
pu243 1.48E-29 1.22E-14 1.22E·14 1.22E·14 1.22E-14 1.50E·29 
pu244 7 .01E-24 7.39E-24 7.78E·24 8.17E-24 8.57E-24 8.57E·24 
pu245 .OOE+OO 3.73E·35 3.92E·35 4.13E·35 4.33E-35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
em239 2.44E·35 2.32E·20 2.25E·20 2 .19E·20 2.13E·20 2.13E·35 
em240 1. 11E·32 1.06E-17 1.03E·17 1.00E·17 9.74E·18 9.73E·33 
em241 7.18E·04 6.87E-04 6.65E·04 6.46E·04 6.29E·04 6.28E·04 
em242m 4.07E·08 3.96E·08 3.84E·08 3.73E·08 3.62E·08 3.53E·08 
em242 5.26E·13 3.13E·12 3.03E·12 2.95E·12 2.87E·12 4.55E·13 
am243 2.38E·07 2.33E·07 2.29E·07 2.25E·07 2.21E·07 2.21E·07 
em244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 2. 19E-31 2.15E-16 2.11E·16 2.08E·16 2.04E·16 2.04E-31 
am245 5.37E·40 7.31E·36 7.70E-36 8.09E·36 8.49E-36 4. 77E·40 
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0 

..am246 
cm241 
cm242 
cm243 
cm244 

.OOE+OO 
5.79E-39 
1.06E·10 
1.63E·15 
2.82E·12 

.OOE+OO 
2.24E·23 
6.32E-10 
1. 77E ·15 
3.38E·12 

.OOE+OO 
2.18E-23 
6.12E-10 
1.72E·15 
3.32E-12 

.OOE+OO 
2.12E·23 
5.95E·10 
1. 67E -15 
3.26E-12 

.OOE+OO 
2.06E-23 
5.79E·10 
1.63E-15 
3.21E-12 

.OOE+OO 
5.74E-39 
9.20E·11 
1.42E·15 
2.60E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.3237E+04mwd, flux= 2.94E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 

1.46E·14 1.41E-14 1.36E-14 1.31E·14 1.27E-14 1.27E·14 
1.17E·16 1.13E-16 1.09E·16 1.05E·16 1.02E·16 1.01E·16 
7.54E·20 7.63E·20 7.72E-20 7.81E-20 7.89E-20 7.89E·20 
3.19E·22 -3.26E·22 3.33E-22 3.40E-22 3.48E·22 3.48E·22 

.OOE+OO 1.25E·33 1.28E-33 1.31E-33 1.33E-33 .OOE+OO 
1.73E·37 1.72E·37 1.72E-37 1.72E-37 1.72E-37 1.72E-37 

• OOE+OO • OOE+OO • OOE+OO . OOE+OO . OOE+OO . OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.94E+07 2.94E+07 2.94E+07 2.94E+07 2.94E·08 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1Library information ... 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken from position number 23 of Library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 Library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth Library interval 

first Library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 Library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth Library interval 

first Library updated was ... 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim Lwr origen·s binary working Library··id z 1143 
made from modified card-image origen·s libraries of scale 4.2 

data from the Light element, actinide, and fission product Libraries 
decay data, including gamma and total energy, are from endf/b·vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b·v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

actinides page 204 
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0 
0 
0 
0 
0 

* 
* 

see information above this box (if present) for later updates * 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

( 

0 
0 
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%L 20gwd/mtu 40% h2o/ 8% uo2 page 205 

power= .OOmw, burnup= 23684.mwd, flux= 2.Y5E+07n/cm**2-sec 
0 
0 
0 

0 

1 
0 

0 

basis = 
(note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.288924E+06 1.288140E+06 1.287365E+06 1.286599E+06 1.285841E+06 1.285832E+06 
absorptions 1.049175E+06 1.048800E+06 1.048429E+06 1.048062E+06 1.047700E+06 1.047695E+06 
k. infinity 1.228512E+OO 1.228204E+OO 1.227900E+OO 1.227597E+OO 1.227298E+OO 1.227296E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 1.029930E+06 
non-actinide 
abs. fracs. i.834297E·02 
sas2h: far-field crit based 

power= .OOmw, burnup= 
initial ******* d 

sm149 5.36E·03 5.37E·03 
nd143 2.25E·03 2.26E-03 
eu151 1.94E-03 1.94E·03 
rh103 1.10E·03 1.10E-03 
xe131 7.32E-04 7.35E-04 
cs133 5.70E·04 5.73E·04 
sm147 4. 17E-04 4.20E-04 
tc 99 3.78E-04 3.79E·04 
nd145 3.22E-04 3.23E·04 
sm152 2.55E-04 2.56E-04 
gd155 2.29E-04 2.29E·04 
110 95 2.23E·04 2.24E·04 
sm150 1. 70E·04 1. 71 E ·04 
ltr 83 1.37E·04 1.38E·04 
cs135 1.29E·04 1.30E·04 
eu153 1.05E·04 1.05E·04 
cd113 1.03E-04 1.03E·04 
ru101 1.00E-04 1.01E-04 

9.65E·05 9.70E·05 

1.029509E+06 1.029093E+06 1.028683E+06 

1.839298E·02 1.844198E-02 1.849020E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
23684.mwd flux= 2.95E+07n/cm**2-sec 

******* d '****** d ******* d ******* d 

5.38E·03 5.38E-03 5.39E-03 5.39E-03 
2.27E·03 2.28E-03 2.29E-03 2.29E·03 
1.95E·03 1.9SE-03 1.95E·03 1.95E·03 
1. 11 E- 03 1. 11 E -03 1.12E·03 1. 12E-03 
7.39E·04 7.43E-04 7.46E·04 7.46E·04 
5.76E-04 5.79E-04 5.82E·04 5.82E·04 
4.22E-04 4.24E-04 4.26E·04 4.26E-04 
3.81E·04 3.82E-04 3.84E·04 3.84E·04 
3.25E·04 3.26E-04 3.28E·04 3.28E·04 
2.58E·04 2.59E-04 2.61E·04 2 .61E -04 
2.29E·04 2.29E·04 2.28E·04 2.28E-04 
2.25E·04 2.26E·04 2.28E·04 2.28E·04 
1. 72E-04 1. 73E·04 1. 74E·04 1.74E·04 
1.39E·04 1.39E·04 1.40E·04 1.40E·04 
1.30E·04 1.31E-04 1.32E·04 1.32E·04 
1.06E·04 1.06E·04 1.07E·04 1.07E·04 
1.03E-04 1.03E·04 1.03E·04 1.03E·04 
1.02E·04 1.02E·04 1.03E·04 1.03E-04 
9.75E·05 9.80E·05 9.85E·05 9.8SE·05 fr141 

a139 7,90E·05 7.94E-05 . 7.98E-05 8.02E-05 8.06E-05 8.06E·05 
gd157 6.08E·05 6.07E·05 6.05E-05 6.04E·05 6.02E-05 6,02E·05 
ag109 4, 13E·05 4.15E-05 4. 18E·05 4.20E·OS 4.23E·OS 4.23E·05 
cd105 4.06E·05 4.09E·05 4.11E·05 4.13E-05 4.15E·05 4. 15E·05 

a137 3.83E·05 J.85E·05 3.87E-05 3.89E-05 S.91E·05 3.91E·05 
Jr 93 3.08E-05 3.10E·05 3. ,E-05 3.13E·05 3.14E·05 3.14E·05 

t 129 2.59E·05 2.61E-05 2.62E-05 2.63E-05 2.65E·05 2.65E·05 
nd144 2.45E-05 2.47E-05 2.48E-05 2.49E-05 2.50E·05 2.50E-05 
gd152 2.14E·05 2.16E-05 2.17E-05 2. 19E·05 2.21E·05 2.21E·05 

1.028278E+06 

1.853782E·02 
uo2 

1.028273E+06 

1.853758E-02 
fission products page 206 
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mo 97 1. 79E·05 1.80E-05 1.81E-05 1.82E·05 1.83E·05 1.83E·05 
pd108 9.91E·06 9.97E·06 1. OOE- 05 1.01E-05 1.01E-05 1.01E·05 
zr 91 8.23E·06 8.27E·06 8.32E-06. 8.36E-06 8.40E·06 8.40E·06 

y 89 7.87E-06 7.91E·06 7.95E-06 7.99E-06 8.03E-06 8.03E-06 
ru102 7.52E-06 7.56E·06 7.60E-06 7.64E-06 7.68E-06 7.68E-06 
ru 99 6.39E-06 6.52E-06 6.64E·06 6.77E-06 6.90E-06 6.90E·06 
ce142 6.58E-06 6.62E·06 6.65E·06 6.69E-06. 6.72E-06 6.72E-06 
sm151 6.60E-06 6.89E-06 6.90E·06 6.90E·06 6.90E·06 6.60E-06 
nd148 6.34E-06 6.37E-06 6.40E·06 6.44E-06 6.47E-06 6.47E-06 
nd146 5.35E·06 5.38E-06 5.41E-06 5.43E·06 5.46E·06 5.46E-06 
pd107 4.99E·06 5.02E-06 5.05E·06 5.07E·06 5.10E-06 5.10E-06 
in115 4.70E·06 4.72E·06 4.75E-06 4.77E·06 4.80E·06 4.80E·06 
ba138 4.55E·06 4.58E-06 4.60E·06 4.62E·06 4.65E·06 4.65E-06 
ce140 4.26E·06 4.28E-06 4.31E-06 4.33E·06 4.35E·06 4.35E-06 
xe132 3.92E·06 3.94E·06 3.96E-06 3.98E·06 4.00E-06 4.00E·06 
mo 98 2.61E·06 2.62E-06 2.64E-06 2.65E-06 2.67E-06 2.67E-06 
mo100 2.55E·06 2.56E·06 2.58E-06 2.59E-06 2.60E-06 2.60E-06 
xe134' 2.52E·06 2.53E-06 2.55E-06 2.56E·06 2.57E-06 2.57E-06 
zr 92 1.99E·06 2.00E-06 2.01E·06 2.02E·06 2.03E·06 2.03E-06 

i 127 1.90E·06 1.91E-06 1.92E-06 1.93E-06 1.94E·06 1.94E·06 
ru104 1. 74E·06 1.75E-06 1. 76E-06 1. 77E-06 1. 78E· 06 1.78E·06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 207 
0 fraction of total absorption rate 

power= .OOmw, burnup= 23684.mwd, flux= 2.95E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

zr 96 1.56E-06 1.57E-06 1.58E-06 1.59E·06 1.59E·06 1.59E-06 
nd150 1.44E·06 1.44E-06 1.45E-06 1.46E·06 1.47E·06 1.47E·06 
xe136 1.37E·06 1.37E-06 1.38E-06 1.39E·06 1.39E-06 1.39E·06 
cd111 1.12E-06 1.13E·06 1.13E-06 1.14E-06 1.15E-06 1.15E-06 
gd154 1. 06E· 06 1.07E·06 1.08E-06 1.10E-06 1. 11 E- 06 1. 11 E- 06 
br 81 1. 01 E- 06 1.01E-06 1.02E·06 1.02E-06 1.03E-06 1.03E-06 
rb 85 9.65E·07 9.70E·07 9.75E·07 9.80E-07 9.85E-07 9.85E-07 
zr 94 8.43E·07 8.47E-07 8.52E-07 8.56E-07 8.60E·07 8.60E-07 
zr 90 7.76E·07 7.80E-07 7.84E-07 7.88E·07 7.92E·07 7.92E-07 
ba135 6.55E·07 6.68E-07 6.81E-07 6.95E-07 7.08E·07 7.08E·07 
sm154 6.80E·07 6.84E-07 6.87E-07 6.91E-07 6.94E·07 6.94E·07 
te130 6.31E-07 6.34E-07 6.38E-07 6.41E-07 6.44E-07 6.44E-07 
rb 87 5.55E-07 5.58E·07 5.61E-07 5.64E-07 5.67E-07 5.67E-07 
pd106 4.18E·07 4.21E-07 4.23E·07 4.25E·07 4.28E-07 4.28E-07 
se 77 4.07E·07 4.09E-07 4.11E-07 4. 14E·07 4. 16E-07 4.16E-07 
gd156 3.99E-07 4.01E-07 4.04E-07 4.06E-07 4.08E·07 4.08E·07 
ru100 2.86E·07 2.88E-07 2.91E-07 2.94E-07 2.97E-07 2.97E·07 
kr 84 2.65E-07 2.66E·07 2.68E·07 2.69E·07 2.70E-07 2.70E-07 
d~161 2.47E-07 2.48E·07 2.50E·07 2.51E.-07 2.53E-07 2.53E-07 
s 121 2.17E-07 2.18E-07 2. 19E-07 2.20E·07 2.22E-07 2.22E-07 
nd142 2.11E·07 2.13E-07 2.15E-07 2.17E·07 2.19E-07 2.19E-07 
ba134 2.01E·07 2.03E·07 2.05E-07 2.07E-07 2.09E·07 2.09E-07 
se 79 1.98E·07 1.99E-07 2.00E-07 2.01E-07 2.02E·07 2.02E-07 
sm148 1.83E·07 1.85E·07 1.87E·07 1.88E·07 1.90E·07 1.90E·07 
sb123 1. 75E·07 1. 76E·07 1.77E-07 1. 78E-07 1. 79E·07 1.79E·07 
kr 86 1.47E·07 1.48E·07 1.49E·07 1.50E·07 1.50E-07 1.50E-07 
te128 1.43E·07 1.44E-07 1.44E·07 1.45E·07 1.46E-07 1.46E·07 
pd104 1.38E-07 1.39E-07 1.41E-07 1.42E-07 1.44E·07 1.44E-07 
nb 93 1.04E-07 1.06E·07 1.08E-07 1.10E-07 1.12E-07 1.12E-07 
tb159 1.06E-07 1.07E·07 1.08E·07 1.08E-07 1.09E-07 1.09E·07 
se 80 9.76E-08 9.81E-08 9.86E·08 9.91E-08 9.96E·08 9.96E·08 
te125 9.74E·08 9.79E·08 9.85E-08 9.90E·08 9.95E-08 9.95E·08 
gd158 8.39E·08 8.44E·08 8.49E·08 8.54E-08 8.59E-08 8.59E-08 
cd112 7.56E-08 7.60E·08 7.64E-08 7.68E·08 7.72E-08 7.72E-08 
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dy162 5. 73E-08 5.77E-08 5.81E-08 5.85E-08 5.89E-08 5.89E-08 
dy164 5.53E-08 5.56E-08 5.59E-08 5.62E-08 5.65E-08 5.65E·08 
br 79 5. 16E- 08 5.27E-08 5.37E-08 5.47E-08 5.58E-08 5.58E-08 
ag107 5.11E-08 5.22E-08 5.34E·08 5.45E·08 5.57E-08 5.57E·08 
sn117 5.31E·08 5.34E·08 5.37E·08 5.40E·08 5.42E-08 5.42E·08 
cd110 5.07E-08 5.13E·08 5. 19E·08 5.25E·08 5.31E·08 5.31E-08 
li 6 5.02E·08 5.04E·08 5.07E·08 5.09E-08 5.11E-08 5.11E-08 
mo 96 4.58E·08 4.62E·08 4.67E·08 4.71E·08 4.76E·08 4.76E-08 
eu152 4.70E-08 6.28E-08 6.30E·08 6.31E·08 6.33E·08 4.69E-08 
cd114 4.51E·08 4.54E-08 4.57E-08 4.59E-08 4.62E-08 4.62E·08 

·sn119 4.04E·08 4.06E·08 4.08E·08 4.10E·08 4.12E·08 4.12E·08 
pd110 3.74E·08 3.76E·08 3.79E·08 3.81E-08 3.83E·08 3.83E·08 
sn115 3.69E·08 3.71E·08 3. 73E·.08 3.75E-08 3. 77E·08 3.77E·08 
xe129 3.15E·08 3.22E·08 3.28E·08 3.35E-08 3.41E-08 3.41E·08 
sr 88 2.70E·08 2.72E·08 2.73E·08 2.74E-08 2.76E-08 2.76E·08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 208 
0 fraction of total absorption rate 

power= .OOmw, burnup= 23684.mwd, flux= 2.95E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

xe130 2.24E·08 2.26E·08 2.29E·08 2.31E-08 2.33E-08 2.33E·08 
ba136 1.91E-08 1.92E·08 1.94E·08 1.95E·08 1.97E-08 1.97E-08 
se 82 1.86E·08 1.87E·08 1.88E·08 1.89E·08 1. 90E- 08 1.90E-08 
te126 1.73E-08 1. 76E-08 1. 79E·08 1.82E-08 1.86E·08 1.86E-08 
sn126 1.56E-08 1.57E-08 1. 57E·08 1.57E-08 1. 58E· 08 1.58E-08 
se 78 1.46E·08 1.47E-08 1.47E-08 1.48E-08 1,49E-08 1,49E-08 
dy163 1.43E·08 1.44E-08 1.45E·08 1.46E-08 1.47E·08 1.47E-08 
kr 82 1.40E·08 1. 41 E · 08 1.42E·08 1.43E-08 1.44E-08 1.44E-08 
sn124 1.28E·08 1.29E·08 1. 29E·08 1.30E-08 1.31E-08 1.31 E- 08 
eu155 9.95E-09 2.25E·08 2.24E·08 2.24E·08 2.24E-08 9.56E-09 
as 75 8.57E-09 8.61E·09 8.66E·09 8.70E·09 8.75E-09 8.75E-09 
i n113 7.36E·09 7.40E·09 7.44E-09 7.48E·09 7.52E-09 7.52E-09 
pm147 7.77E·09 3.29E-08 3.29E-08 3.30E-08 3.30E-08 7.30E-09 
sn118 5.16E·09 5 .19E·09 5.22E·09 5.25E-09 5.27E-09 5.27E·09 
sn122 4.45E·09 4.47E·09 4.49E·09 4.52E-09 4.54E-09 4.54E-09 
cd116 4.34E-09 4.36E·09 4.38E-09 4.41E-09 4.43E-09 4.43E-09 
eu154 3.46E·09 5.42E·09 5.45E·09 5.49E-09 5.52E-09 3.47E-09 
sn120 3.27E-09 3.29E-09 3:30E·09 3.32E-09 3.34E·09 3.34E-09 
ge 73 2.46E-09 2.48E-09 2.49E·09 2.50E-09 2.51E·09 2.51E-09 
sr 90 1. 75E·09 2.00E-09 2.00E-09 2.01E-09 2.01E-09 1. 74E-09 
ho165 1. 41 E • 09 1.42E-09 1.44E-09 1.45E-09 1.46E·09 1.46E-09 
dy160 1.38E-09 1.39E·09 1.41E·09 1.42E-09 1.44E-09 1.44E-09 
gd160 1. 19E · 09 1.20E·09 1. 20E·09 1.21E-09 1.22E-09 1.22E-09 
ge 76 8.34E·10 8.38E-10 8.43E·10 8.47E·10 8.51E-10 8.51E·10 
xe128 8.06E·10 8.14E-10 8.22E-10 8.31E·10 8.39E-10 8.39E·10 
cs137 4.05E·10 4.60E·10 4.60E·10 4.60E-10 4.60E-10 4.03E-10 
sr 86 3.79E·10 3.83E·10 3.86E·10 3.90E-10 3.94E-10 3.94E·10 
sn116 3.05E-10 3.08E·10 3.11E·10 3.14E·10 3.18E-10 3. 18E -10 
te124 2.72E·10 2.74E·10 2.76E·10 2.79E·10 2.81E-10 2.81E-10 
nb 94 1.44E·10 1.45E·10 1.46E·10 1.47E·10 1.48E-10 1.48E-10 
sr 87 1.31E·10 1.32E-10 1.33E·10 1.34E·10 1.35E-10 1.35E-10 
te122 1. 28E·10 1.30E·10 1.31E·10 1.32E-10 1.34E·10 1.34E-10 
se 76 1. 06E-10 1.07E-10 1. 08E·10 1. 09E -10 1.10E·10 1.10E-10 
cs134 8.20E-11 5.25E·10 5.28E·10 5.31E-10 5.34E·10 7.72E-11 
er166 6. 73E ·11 6.77E-11 6.82E-11 6.87E-11 6.91E·11 6.91E-11 
kr 80 5.33E·11 5.42E·11 5.52E·11 5.61E-11 5.71E-11 5.71E-11 
ge 74 4.92E·11 4.95E·11 4.97E·11 5.00E-11 5.03E-11 5.03E-11 
kr 85 4.72E-11 6.75E·11 6.75E-11 6.76E~11 6.76E-11 4.66E-11 
ge 72 3.65E-11 3.67E·11 3.68E-11 3.70E-11 3. 72E-11 3.72E-11 
er167 7.89E-12 7.99E-12 8.09E-12 8.18E-12 8.28E-12 8.28E-12 
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te123 6.22E-12 6.32E-12 6.41E-12 6.50E-12 6.59E-12 6.59E-12 
cd108 3.81E-12 3.89E-12 3.96E-12 4.04E-12 4.12E-12 4.12E-12 
~ 90 1.66E-12 1.91E-12 1.91E-12 1.91E-12 1.91E-12 1.66E-12 

s 125 5.35E-13 2.16E-12 2. 16E -12 2.15E-12 2.15E-12 5.01E-13 
ce144 5 .37E-13 7.16E-11 7. 17E -11 7 .17E-11 7. 17E -11 4.33E-13 
be 9 1.05E-13 1.05E-13 1.06E-13 1.06E-13 1.07E-13 1.07E-13 
ru106 1 .13E-13 4.81E-12 4.80E-12 4.79E-12 4.78E-12 9.50E-14 
sn114 8. 1 OE -14 8.18E-14 8.27E-14 8.35E-14 8.44E-14 8.44E-14 
li 7 4.31E-14 4.34E-14 4.36E-14 4.38E-14 4.40E-14 4.40E-14 

1 sa·s2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 209 
0 fraction of total absorbtion rate 

power= .OOmw, burnup= 23684.mwd~ flux= 2.95E+ 7n/cm**2-sec 
0 initial ******* d ******* d ****** d ******* d ******* d 

sb126 1. 79E-14 1.87E-14 1. 88E -14 1.88E-14 1. 88E -14 1.81E-14 
te127m 3. 17E -18 1.10E-12 1 . 1 OE- 12 1.10E-12 1. 09E -12 1.78E-18 
cd109 9.28E-19 1.93E-17 1. 96E-17 2.00E-17 2.04E-17 8.75E-19 
sn123 2.73E-20 1.29E-15 1.29E-15 1.29E-15 1.29E-15 2. 73E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 210 
power= 4.890E-04mw, burnup=2.3684E+04mwd[ flux= 2.95E+07n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis E single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
h 1 1.38E-03 1. 39E-03 1.40E-03 1.40E-03 1.41 E-03 1.41E-03 
h 2 4.14E-06 4. 16E- 06 4.18E-06 4.20E-06 4.22E-06 4.22E-06 
h 3 5.39E-12 7.35E-12 7.36E-12 7.37E-12 7.38E-12 5.34E-12 
h 4 .OOE+OO 3.68E-36 3.69E-36 3.70E-36 3.71E-36 .OOE+OO 

he 3 1. 79E-08 1. 79E- 08 1.80E-08 1.80E-08 1.81E-08 1. 81 E- 08 
he 4 2.30E-04 2.31E-04 2.32E-04 2.33E-04 2.34E-04 2.34E-04 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 2.76E-05 2.77E-05 2.79E-05 2.80E-05 2.81E-05 2.81E-05 
ne 21 1.16E-08 1.17E-08 1.18E-08 1.19E-08 1.20E-08 1.20E-08 
ne 22 1.82E-07 1.83E-07 1.84E-07 1.84E-07 1.85E-07 1.85E-07 
ne 23 8.86E-31 8.85E-16 8.85E-16 8.86E-16 8.86E-16 8.86E-31 
na 22 1.21E-12 5.25E-12 5.25E·12 5.26E-12 5.26E-12 1 • 14E- 12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7 .53E+03 
na 24 3.22E-24 3.22E-09 3.22E-09 3.22E-09 3.22E-09 3.22E-24 
na 24m 5.29E-31 5.29E-16 5.29E-16 5.29E-16 5.30E-16 5.30E-31 
na 25 4.17E-39 4.20E-24 4. 2.4E -24 4.29E-24 4.33E-24 4.33E-39 
mg 24 1. 78E-01 1. 79E-01 1.80E-01 1.81E-01 1.82E-01 1. 82E- 01 
•s 25 1.20E-06 1.21E·06 1.22E-06 1.23E-06 1.24E-06 1.24E-06 
•s 26 4.13E·06 4.15E-06 4.17E-06 4.19E-06 4.21E-06 4.21E-06 
•s 27 2.64E-28 2.64E-13 2.64E-13 2.64E·13 2.64E-13 2.64E-28 ·r 28 .OOE+OO 6.64E·26 6.65E·26 6.66E·26 6.66E·26 .OOE+OO 
• 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
el 28 2.39E·26 2.39E·11 2.39E·11 2.39E-11 2.39E-11 2.39E-26 
•l 29 3.39E-37 3.42E-22 3.46E-22 3.49E-22 3.53E-22 3.53E-37 
•l 30 .OOE+OO 1.03E·31 1.04E·31 1.06E·31 1.07E-31 .OOE+OO 
si 28 5.19E·01 5.22E-01 5.24E·01 5.27E·01 5.29E·01 5.29E-01 
•• 29 1 .09E·05 1. 1 OE ·05 1.1 1E·05 1.12E·05 1.13E-05 1.13E-05 
•• 30 2.43E·10 2.46E·10 2.50E·10 2.53E-10 2.57E·10 2.57E-10 
sl 31 2.15E•38 2.18E•23 2.21E·23 2.25E·23 2.28E·23 2.28E-38 
•• 32 4.55E·30 4.72E·30 4.80E·:SO 4.87E-30 4.9SE-:SO 4.83E-30 

totels 5.75E+04 5.75E+04 l.75E+04 J·75E+04 5.75E+04 5. 75E+04 
0 flux 

j,~.,., 2.94E+07 .94E+,Q7 ,95E+07 2,9SE+07 2.95E-08 
1 

ses2h: far-ffeld crft based on b&w t5x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 211 
0 

power• 4.890E·04mw, bUrnup•2.3684E+04mwd( flux• 2.95E+07n/cm**2-sec 
nuc Ide concentretfons, gram etoms 
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basis = single reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

he 4 4.82E+01 4.88E+01 4.95E+01 5.01E+01 5.08E+01 5.08E+01 
pb206 2.99E-01 3.05E-01 3.12E-01 3.19E-01 3.26E-01 3.26E·01 
pb207 1.84E·02 1.87E-02 1.91E·02 1.94E-02 1.98E·02 1.98E·02 
pb208 7.34E·04 7.41E·04 7.48E·04 7.55E-04 7.63E-04 7.63E·04 
pb209 1.17E·09 1.19E·09 1.20E-09 1.22E-09 1.23E-09 1. 23E· 09 
pb210 3.42E·04 3.46E·04 3.49E·04 3.52E·04 3.56E-04 3.56E·04 
pb211 5.72E-11 5.74E-11 5.76E-11 5. 79E -11 5.82E-11 5.83E·11 
pb212 1.90E-11 1. 97E -11 1.98E·11 1. 99E ·11 2.00E-11 1.94E-11 
~b214 7.83E-10 7.90E-10 7.98E·10 8.06E·10 8.13E-10 8.13E·10 

i208 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi209 5.34E-02 5.48E-02 5.62E·02 5.76E·02 5.91E-02 5.91E-02 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi210 2.11E·07 -2.13E-07 2.15E·07 2.17E·07 2.19E·07 2.19E-07 
bi211 3.39E·12 3.40E·12 3.42E·12 3.43E·12 3.45E·12 3.46E·12 
bi212 1.80E·12 1.87E·12 1.88E·12 1.89E·12 1.90E·12 1.84E·12 
bi213 2.74E-10 2.77E·10 2.81E·10 2.84E·10 2.87E-10 2.87E-10 
bi214 5.81E-10 5.87E·10 5.92E·10 5.98E·10 6.04E·10 6.04E-10 
po210 5.82E-06 5.88E-06 5.93E·06 5.99E·06 6.05E·06 6.05E·06 
po211m .OOE+OO .OOE+OO .OOE+OO . OOE+OO .OOE+OO .OOE+OO 
po211 3.75E·17 3. 76E-17 3.78E·17 3. 79E-17 3.81E·17 3.82E·17 
po212 9.46E·23 9.80E-23 9.85E·23 9.91E-23 9.96E·23 9.64E·23 
po213 4.11E·19 4. 17E ·19 4.22E·19 4.27E·19 4.32E-19 4.32E·19 
po214 8.00E·17 8.07E·17 8.15E·17 8. 23E-17 8.31E-17 8.31E·17 
po215 4.70E-17 4. 71E·17 4.74E·17 4. 76E·17 4.78E-17 4. 79E -17 
po216 7.18E-17 7.44E·17 7.49E·17 7.53E·17 7.57E-17 7.33E-17 
po218 9. OS E -11 9.14E-11 9.23E·11 9.32E·11 9.41E·11 9.41E-11 
rn218 3.22E-44 3.47E-29 3.50E·29 3.52E·29 3.54E·29 3.36E-44 
rn219 1.05E·13 1.05E-13 1.05E·13 1.06E-13 1.06E·13 1.07E·13 
rn220 2.76E·14 2.85E-14 2.87E-14 2.89E-14 2.90E·14 2.81E·14 
rn222 1.61E·07 1.62E·07 1.64E·07 1.66E-07 1.67E-07 1.67E·07 
ra222 3.56E·41 3.77E·26 3.79E·26 3.82E-26 3.84E-26 3.63E·41 
ra223 2.61E-08 2.62E·08 2.63E·08 2.64E·08 2.65E-08 2.66E-08 
ra224 1.57E-10 1.62E·10 1.63E·10 1.64E·10 1.65E-10 1.60E·10 
ra225 1.28E-07 1.30E-07 1.31E·07 1.33E·07 1.34E·07 1.34E·07 
ra22-6 2.46E·02 2.48E-02 2.51E·02 2.53E·02 2.55E·02 2.55E·02 
ra228 1.23E·10 1.24E·10 1.26E·10 1.27E-10 1.29E·10 1. 29E · 10 
ac225 8.65E·08 8.75E·08 8.86E·08 8.97E-08 9.08E·08 9.08E·08 
ac227 1.81E-05 1.82E·OS 1.83E·OS 1.84E·05 1.85E-05 1.85E-05 
ac228 1.50E-14 1.52E·14 1.54E·14 1.55E·14 1.57E·14 1. 57E -14 
th226 1.74E-39 1.84E·24 1.85E·24 1.86E·24 1.87E·24 1. 77E·39 
th227 4.21E-08 4.22E·08 4.24E·08 4.26E·08 4.28E·08 4.29E·08 
th228 2.99E·08 3.10E·08 3. 12E·08 3.13E·08 3 .15E-08 3.05E·08 
th229 2.49E·02 2.52E-02 2.55E·02 2.58E·02 2.61E·02 2.61E·02 
th230 1.20E+OO 1.21E+OO 1.22E+OO 1.23E+OO 1.24E+OO 1.24E+OO 
th231 2.71E·09 3.38E·09 3.39E·09 3.39E·09 3.40E·09 2.71E-09 
th232 3.01E·01 3.04E-01 3.08E·01 3.11E·01 3.15E·01 3.15E-01 
th233 3.38E·28 3.42E-13 3.47E·13 3.51E·13 3.55E·13 3.55E·28 
th234 5.36E·07 5.36E·07 5.36E·07 5.36E·07 5.36E·07 5.36E·07 
pa231 2.72E·02 2.74E·02 2.75E·02 2.76E·02 2.78E·02 2.78E·02 
pa232 5.76E·26 5.79E·11 5.82E·11 5.85E-11 5.88E·11 5.89E·26 

aas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 212 
power= 4.890E·04mw, burnup=2.3684E+04mwd( flux= 2.95E+07n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
pa233 1.40E-06 1. 40E · 06 1.40E-06 1.40E·06 1.40E-06 1.40E·06 
pa234m 1.81E·11 1.81E·11 1.81E·11 1.81E-11 1.81E-11 1.81E-11 
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pa234 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.68E-36 1. 78E-21 1. 79E-21 1.81E-21 1.82E·21 1. 72E-36 
u231 5.70E-32 5.74E-17 S.SOE-17 5.86E-17 5.92E·17 5.92E·32 
u232 1.06E·06 1.13E-06 1.14E-06 1.14E·06· 1.15E·06 1.08E-06 
u233 6.17E-01 6.24E-01 6.30E-01 6.36E·01 6.42E·01 6.42E·01 
u234 1. 03E+01 1. 03E+01 1.03E+01 1.03E+01 1.03E+01 1. 03E+01 
u235 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 
u236 1.93E+02 1.93E+02 1. 93E+02 1. 93E+02 1.93E+02 1.93E+02 
u237 4.87E-13 4.11E·07 4.11E-07 4.12E-07 4.12E·07 4.36E·13 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
u239 3.75E-23 3.74E-08 3.75E-08 3. 75E-08 3.75E-08 3.75E·23 
u240 1.72E-34 1.80E·34 1.89E-34 1.97E-34 2.06E-34 2.06E·34 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 J.OSE-14 1. 03E-12 1.03E·12 -1. 03E -12 1.03E-12 2.60E-14 
np236m 2.44E·28 2.44E-13 2.44E·13 2.44E-13 2.44E·13 2.44E·28 
np236 2.54E·06 2.54E-06 2.55E·06 2.55E·06 2.56E·06 2.56E·06 
np237 4.06E+01 4.06E+01 4.05E+01 4.05E+01 4.05E+01 4.05E+01 
np238 6.53E·15 1.82E·07 1.82E·07 1.82E-07 1.82E-07 5.89E·15 
np239 1.93E-13 5.41E·06 5.41E·06 5.42E·06 5.42E·06 1.82E·13 
np240m 1.47E-36 1. 54E·36 1.61E·36 1.68E·36 1.76E-36 1. 76E·36 
np240 1.99E-38 1.35E-16 1.35E·16 1.35E·16 1.36E·16 2.27E·38 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 4.13E·11 1. 38E-10 1.38E-10 1.38E·10 1.38E·10 3.92E·11 
pu237 1.40E·27 3.43E-14 3.41E-14 3.39E·14 3.37E·14 3.70E·28 
pu238 2.63E-03 2.75E·03 2.75E-03 2.75E·03 2.75E-03 2.63E·03 
pu239 2.95E+01 2.93E+01 2.91E+01 2.89E+01 2.86E+01 2.86E+01 
pu240 4.15E-01 4.05E·01 3.95E·01 3.85E-01 3.76E-01 3.76E-01 
pu241 1.58E-05 2.01E·05 1.96E·OS 1.91E-05 1.87E-05 1.41E-05 
pu242 4.76E·OS 4.77E-05 4.77E·05 4.78E·05 4.78E·OS 4.78E·05 
pu243 1.50E-29 1.23E-14 1.23E·14 1.23E·14 1.23E·14 1.52E-29 
pu244 8.57E·24 8.98E-24 9.40E-24 9.83E-24 1.03E·23 1.03E·23 
pu245 .OOE+OO 4.54E-35 4.76E-35 4.98E·35 5.20E·35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 2.13E·35 2.06E·20 2.02E·20 1.97E-20 1.92E-20 1.92E·35 
am240 9. 73E-33 9.43E-18 9.22E·18 9.00E·18 8.79E-18 8.79E·33 
am241 6.28E·04 6.10E·04 5.95E·04 5.81E·04 5.68E·04 5.67E·04 
am242m 3.53E·08 3.51E·08 3.43E-08 3.35E·08 3.27E·08 3.18E·08 
am242 4.55E·13 2.78E-12 2.72E·12 2.65E·12 2.59E·12 4.11E-13 
am243 2.21E·07 2.18E·07 2.14E-07 2.11E-07 2.08E·07 2.08E·07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 2.04E·31 2.01E·16 1.98E·16 1.95E·16 1.92E·16 1.92E·31 
am245 4.77E-40 8.91E·36 9.33E·36 9.76E·36 1.02E·35 4.18E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 5.74E·39 1.99E-23 1.95E-23 1.91E·23 1.86E·23 5.73E·39 
cm242 9.20E·11 5.61E·10 5.49E·10 5.36E·10 5.24E·10 8.30E·11 
cm243 1.42E·15 1.58E·15 1.54E·15 1.51E·15 1.47E· 15 1.28E·15 
cm244 2.60E·12 3.15E-12 3.11E·12 3.06E·12 3.02E·12 2.43E·12 

sasZh: far-field crft based on b&N 15x15, 3.00NtX, 20gNd/mtu 40X hZo/ 8% uoZ actinides page 213 
power= 4.890E·04mw, burnup=2.3684E+04mNd( flux= 2.95E+07n/cm**2-sec 

0 · nuc tde concentrations, gram atoms 
basts • single reactor assembly 

charge******* d ******* d ******* d *******d.******* d 
cm245 1.27E·14 1.23E·14 1.19E·14 1.15E·14 1.12E·14 1.12E·14 
cm246 .01E·16 9.79E·17 9.45E·17 9.13E·17 8.81E·17 8.81E·17 
cm247 7.89E·20 7.97E·20 8.05E·20 8.12E·20 8.19E·20 8.19E-20 
cm248 3.48E·22 3.55E·22 3.62E·22 3.69E•22 3.77E·22 3. 77E·22 
cm249 .OOE+OO 1. 36E- 33 1.39E·33 1.42E·33 1.45E·33 .OOE+OO 
em250 1.72E·37 1.72E·37 1. 72E·37 1. 72E·37 1.72E·37 1. 72E·37 
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cm251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.94E+07 2.94E+07 2~95E+07 2.95E+07 2.95E-08 
0 1q array has 20 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
0 54q array has 12 entries. 
1library information •.. 

0 
0 
0 
0 
0 

0 
0 
1 

0 

cross-section data taken from position number 24 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum 1 for each of the above passes 
·pass 0 applies start-up fuel densiit1es 

pass n applies mid time densities of nth library interval 
first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was .•. 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen·s binary working library--id = 1143 
made from modified card-image origen·s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of 1ight·element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 401 h2o/ 81 uo2 
power= .OOmw, burnup= 24130.mwd1 f!ux= 2.95E+07n/cm**2·sec 

DaS1S = 

f 

page 214 
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0 
0 

0 

1 
0 

0 

(note, k~infinities, clad and mod~rator absorptions are correct, only, if 
initial ******* d ******* d ******* d 

productions 1.286968E+06 1.286217E+06 1.285473E+06 1.284738E+06 
absorptions 1.048220E+06 1.047862E+06 1.047508E+06 1.047158E+06 
k infini~y 1.227765E+OO 1.227468E+OO 1.227173E+OO 1.226880E+OO 

initial ******* d ******* d ******* d 
actinide 
absorptions 
non-actinide 

1. 028791 E+06 1.028390E+06 1.027995E+06 1.027604E+06 

abs. fracs. 1.853555E-02 1.858240E-02 1.862854E-02 1.867402E·02 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
power= .OOmw burnup= 24130.mwd flux= 2.95E+07n/cm**2-sec 

initial lr****** d ******* d /,****** d ******* d ******* d 

sm149 5.39E·03 5.40E-03 5.40E-03 5.40E·03 5.41E·03 5.41E·03 
nd143 2.29E·03 2.30E-03 2.32E•03 2.33E·03 2.34E·03 2.34E·03 
eu151 1.96E-03 1.96E·03 1.96E·03 1.97E-03 1.97E·03 1.97E·03 
rh103 1.12E-03 1.12E·03 1.13E·03 1.13E-03 1.14E·03 1.14E·03 
xe131 7.46E·04 7.50E-04 7.54E·04 7.57E·04 7.61E·04 7.61E-04 
cs133 5.82E-04 5.84E-04 5.87E·04 5.90E·04 5.93E-04 5.93E·04 
sm147 4.26E·04 4.28E-04 4.30E-04 4.32E·04 4.34E-04 4.34E·04 
tc 99 3.83E·04 3.85E-04 3.86E-04 3.87E·04 3.89E-04 3.89E·04 
nd145 3.28E-04 3.30E·04 3.31E-04 3.33E-04 3.35E-04 3.35E·04 
sm152 2.60E-04 2.62E·04 2.63E-04 2.65E-04 2.66E-04 2.66E·04 
mo 95 2.28E-04 2.29E·04 2.30E-04 2.31E-04 2.32E-04 2.32E-04 
gd155 2.28E-04 2.28E·04 2.28E·04 2.28E-04 2. 27E- 04 2.27E-04 
sm150 1. 74E·04 1.75E-04 1. 75E · 04 1. 76E·04 1. 77E · 04 1. 77E-04 
kr 83 1.40E·04 1. 41 E- 04 1.41E-04 1.42E·04 1.43E-04 1.43E-04 
cs135 1.32E·04 1.32E-04 1.33E-04 1.34E·04 1.34E-04 1.34E·04 
eu153 1.07E·04 1.08E-04 1. 08E- 04 1.09E-04 1. 09E · 04 1.09E·04 
ru101 1.02E-04 1.03E·04 1.03E-04 1.04E-04 1.05E-04 1.05E·04 
cd113 1.03E-04 1.03E·04 1.03E-04 1.03E-04 1.03E·04 1.03E·04 
pr141 9.85E-05 9.90E-05 9.95E·05 1.00E·04 1.01E-04 1.01E-04 
la139 8.06E-05 8.10E-05 8.14E-05 8.19E·05 8.23E·05 8.23E-05 
gd157 6.02E·05 6.01E-05 5.99E-05 5.98E·05 5.96E-05 5.96E-05 
ag109 4.22E·05 4.25E-05 4.27E·05 4.30E-05 4.32E·05 4.32E-05 
cd105 4.15E·05 4.17E-05 4.19E-05 4.22E-05 4.24E-05 4.24E·05 

a137 3.91E·05 3.93E-05 3.95E-05 3.97E-05 3.99E·05 3.99E·05 
zr 93 3. 14E · 05 3.16E·05 3.17E·05 3.19E-05 3.20E-05 3.20E-05 

i 129 2.65E-05 2.66E·OS 2.68E-05 2.69E-05 2.70E·OS 2.70E-05 
nd144 2.51E-05 2.52E-05 2.53E-05 2.55E-05 2.56E·05 2.56E-05 
gd152 2.21E"05 2.23E-05 2.25E·OS 2.26E-05 2.28E-05 2.28E-05 
mo 97 1.83E·OS 1.84E·05 1.85E·05 1.86E-05 1.87E-05 1.87E·05 
pd108 1.01 E-05 1.02E-05 1.03E·05 1.03E-05 1.04E·OS 1.04E-05 
zr 91 8.40E-06 8.44E-06 8.49E-06 8.53E-06 8.57E-06 8.57E-06 
y 89 8.04E-06 8.08E-06 8.12E-06 8.16E-06 8.20E·06 8.20E-06 

ru102 7.68E-06 7.72E-06 7.76E-06 7.80E-06 7.84E-06 7.84E·06 
ru 99 6.90E-06 7.02E-06 7.15E-06 7.28E-06 7.40E-06 7.40E-06 
ce142 6.72E-06 6.76E-06 6.79E-06 6.82E-06 6.86E-06 6.86E-06 
sm151 6.61E·06 6.91E-06 6.91E-06 6.91E-06 6.92E-06 6.60E-06 
nd148 6.47E-06 6.50E-06 6.53E-06 6.57E-06 6.60E-06 6.60E·06 
nd146 5.46E-06 5.49E-06 5.52E-06 S.SSE-06 5.58E-06 5.58E-06 
pd107 5.10E-06 5.13E-06 5 .16E- 06 5.19E·06 5.22E-06 5.22E-06 
in115 4.80E-06 4.82E·06 4.84E-06 4.87E·06 4.89E-06 4.89E-06 
ba138 4.65E-06 4.67E-06 4. 70E-06 4. 72E-06 4.74E-06 4.74E-06 
ce140 4.35E-06 4.37E-06 4.40E-06 4.42E·06 4.44E-06 4.44E-06 
xe132 4.00E-06 4.02E-06 4.04E-06 4.06E-06 4.08E-06 4.08E-06 
mo 98 2.66E-06 2.68E-06 2.69E-06 2.70E·06 2.72E-06 2.72E·06 
mo100 2.60E-06 2.62E-06 2.63E·06 2.64E·06 2.66E-06 2.66E·06 

correctly weighted cross sections 
******* d ******* d 
1.284011E+06 1.284001E+06 
1.046813E+06 1.046807E+06 
1.~26590E+OO 1.226588E+OO 
******* d ******* d 

1.027218E+06 1.027212E+06 

1.871920E·02 1.871884E-02 
uo2 fission products 

are applied.) 

page 215 
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xe134 2.57E-06 2.59E-06 2.60E-06 2.61E·06 2.62E·06 2.62E-06 
zr 92 2.04E·06 2.05E·06 2.06E-06 2.07E-06 2.08E·06 2.08E·06 

i 127 1.94E·06 1.95E·06 1.96E-06 1.97E-06 1.98E·06 1.98E·06 
ru104 1. 77E · 06 1.78E·06 1. 79E · 06 1.80E-06 1.81E-06 1.81E·06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 216 
0 fraction of total absorption rate 

power= .OOmw burnup= 24130.mwd flux= 2.95E+07n/cm**2-sec 
0 initial ~****** d ******* d ~****** d ******* d ******* d 

zr 96 1.59E·06 1.60E-06 1.61E-06 1.62E·06 1.62E·06 1.62E-06 
· nd150 1.47E-06 1.47E-06 1.48E-06 1.49E-06 1.50E·06 1.50E-06 

xe136 1.39E·06 1.40E·06 1.41E-06 1.42E-06 1.42E·06 1.42E-06 
cd111 1.15E·06 1.15E·06 1.16E-06 1.16E-06 1. 17E · 06 1.17E-06 
gd154 1. 11 E · 06 1.12E·06 1.13E·06 1.14E-06 1.15E·06 1.15E·06 
br 81 1.03E·06 1.04E-06 1.04E·06 1.05F06 1.05E·06 1.05E·06 
rb 85 9.85E-07 9.90E-07 9.95E·07 1.00E-06 1.00E-06 1.00E-06 
zr 94 8.60E-07 8.64E·07 8.69E·07 8.73E-07 8.77E-07 8.77E-07 
zr 90 7.92E-07 7.96E·07 8.00E-07 8.04E·07 8.08E·07 8.08E-07 
ba135 7.08E·07 7.22E-07 7.35E·07 7.49E·07 7.63E·07 7.63E-07 
sm154 6.95E·07 6.98E·07 7.02E-07 7.06E-07 7.09E·07 7.09E·07 
te130 6.45E·07 6.48E-07 6.51E-07 6.54E-07 6.58E·07 6.58E·07 
rb 87 5.66E·07 5.69E·07 5.72E·07 5.75E-07 5.78E-07 5.78E·07 
pd106 4.28E·07 4.30E·07 4.32E-07 4.35E-07 4.37E-07 4.37E·07 
se 77 4.16E-07 4.18E·07 4.20E·07 4.22E·07 4.24E-07 4.24E-07 
gd156 4.08E-07 4.10E·07 4.13E·07 4.15E·07 4.18E-07 4.18E-07 
ru100 2.97E-07 3.00E-07 3.03E·07 3.05E-07 3.08E·07 3.08E-07 
kr 84 2.70E-07 2. 72E-07 2.73E·07 2.74E-07 2.76E·07 2.76E-07 
dy161 2.53E·07 2.54E-07 2.56E-07 2.57E-07 2.58E·07 2.58E·07 
nd142 2.19E·07 2.22E-07 2.24E-07 2.26E-07 2.28E-07 2.28E·07 
sb121 2.21E·07 2.23E·07 2.24E-07 2.25E-07 2.26E-07 2.26E·07 
ba134 2.09E-07 2.11E·07 2.13E-07 2.15E-07 2.18E-07 2.18E·07 
se 79 2.02E-07 2.03E·07 2.03E·07 2.04E·07 2.05E-07 2.05E·07 
sm148 1. 90E-07 1.92E·07 1.94E·07 1.96E·07 1.98E-07 1.98E-07 
sb123 1.79E·07 1.80E-07 1.81E-07 1.82E·07 1.83E·07 1.83E-07 
kr 86 1.50E·07 1.51E-07 1.52E-07 1.53E·07 1.53E·07 1.53E-07 
pd104 1.43E·07 1.45E·07 1.46E-07 1.48E-07 1.49E·07 1.49E·07 
te128 1.46E·07 1.47E·07 1.47E·07 1.48E·07 1.49E·07 1.49E·07 
nb 93 1.12E-07 1.15E·07 1.17E·07 1.19E-07 1.21E-07 1.21E·07 
tb159 1.09E·07 1.09E·07 1.10E·07 1.11E-07 1.11E-07 1.11E·07 
se 80 9.97E-08 1.00E-07 1.01E·07 1.01E·07 1.02E·07 1.02E-07 
te125 9.95E·08 1.00E-07 1.01E·07 1.01E·07 1.02E-07 1.02E-07 
gd158 8.58E·08 8.63E-08 8.68E-08 8.73E-08 8.78E·08 8.78E·08 
cd112 7.73E·08 7.77E-08 7.81E-08 7.85E-08 7.89E·08 7.89E·08 
dy162 5.89E·08 5.93E·08 5.96E-08 6.00E·08 6.04E·08 6.04E·08 
ag107 5.57E·08 5.69E·08 5.80E·08 5.92E·08 6.04E·08 6.04E·08 
br 79 5.58E·08 5.68E·08 5.79E·08 5.89E·08 6.00E·08 6.00E·08 
dy164 5.65E·08 5.68E·08 5. 71E·08 5.74E·08 5. 77E·08 5.77E·08 
cd110 5.31E·08 5.37E-08 5.43E-08 5.49E·08 5.56E·08 5.56E·08 
an117 5.43E·08 5.45E·08 5.48E·08 5.51E·08 5.54E·08 5.54E·08 
l i 6 5.11E·08 5.14E·08 5 .16E·08 5.18E-08 5.21E·08 5.21E·08 
•o 96 4.76E·08 4.80E·08 4.85E·08 4.90E·08 4.94E·08 4.94E·08 
cd114 4.61E·08 4,64E·08 4.66E·08 4.69E-08 4. 72E·08 4.72E·08 
eu152 4.70E·08 6.35E·08 6.37E·08 6.39E·08 6.41E·08 4.69E·08 
an119 4.12E·08 4.15E·08 4.17E·08 4. 19E·08 4.21E·08 4.21E·08 
pd110 ].83E·08 3.85E·08 3.87E·08 3.89E·08 ].91E·08 J.91E·08 
an115 S.77E-08 3.79E·08 3.81E·08 3.83E·08 ].85E·08 J.85E·08 . 
.lle129 3.41E·08 ].48E·08 ],55E·08 3.61E·08 ].68E·08 3.68E·08 
ar 88 2.76E-08 2.77E-08 2.79E-08 2.80E-08 Z.81E·08 2.81E-08 

1 aas2h: far-field erlt based on b&w 15x15J J.OOwt%~ 20gwd/mtu 40% h2o/ 8% uo2 fission products page 217 
0 fraction o total a sorption rate 
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0 
power= .OOmwl burnup= 24130.mwd, flux= 2.95E+07n/cm**2-sec 

initial ****** d ******* d ****** d ******* d ******* d 

xe130 2.33E-08 2.35E-08 2.37E-08 2.40E-08 2.42E-08 2.42E-08 
ba136 1.97E-08 1.99E-08 2.00E-08 2.02E-08 2.03E-08 2.03E-08 
te126 1. 86E·08 1.89E-08 1.92E-08 1.96E-08 1.99E-08 1.99E-08 
se 82 1.90E-08 1.91E-08 1.92E-08 1.93E-08 1.94E-08 1.94E-08 
sn126 1.58E-08 1.58E-08 1. 58E-08 1.59E-08 1.59E-08 1.59E-08 
se 78 1.49E-08 1.50E-08 1.50E-08 1. 51 E- 08 1.52E-08 1.52E-08 
dy163 1.47E-08 1.48E·08 1.49E-08 1.50E-08 1.51E-08 1.51E-08 
kr 82 1.44E-08 1.45E-08 1.46E-08 1.47E-08 1.49E-08 1.49E-08 
sn124 1. 31E-08 1.31E-08 1.32E-08 1.33E-08 1.33E-08 1.33E-08 
eu155 9.55E-09 2.24E-08 2.24E-08 2.23E-08 2.23E-08 9.17E-09 
as 75 8.75E-09 8.79E-09 8.83E-09 8.88E-09 8.92E-09 8.92E-09 
in113 7.52E-09 7.56E-09 7.60E-09 7.64E-09 7.68E-09 7.68E-09 
pm147 7.29E·09 3.30E-08 3.30E-08 3.30E-08 3.30E-08 6.83E-09 
sn118 5.27E·09 5.30E-09 5.32E-09 5.35E-09 5.38E-09 5.38E-09 
sn122 4.54E-09 4.57E-09 4.59E-09 4.61E-09 4.64E-09 4.64E-09 
cd116 4.43E-09 4.45E-09 4.47E-09 4.50E-09 4.52E-09 4.52E-09 
eu154 3.47E-09 5.56E-09 5.59E-09 5.62E-09 5.66E-09 3.48E-09 
sn120 3.34E-09 3.36E-09 3.37E-09 3.39E-09 3.41E-09 3.41E-09 
ge 73 2.51E-09 2.53E-09 2.54E-09 2.55E-09 2.57E-09 2.57E-09 
sr 90 1. 74E-09 2.01E-09 2.01E-09 2.01E·09 2.01E-09 1.74E-09 
ho165 1.46E-09 1.47E-09 1.48E-09 1.49E-09 1. 51 E- 09 1.51E-09 
dy160 1.44E-09 1.45E-09 1. 4 7E- 09 1.48E-09 1.50E-09 1.50E-09 
gd160 1.22E-09 1.22E-09 1. 23E- 09 1.24E-09 1.25E-09 1.25E-09 
xei28 8.40E-i0 8.48E-10 8.56E-i0 8.65E-i0 8.74E-i0 8.74E-i0 
ge 76 8.51E-10 8.56E-10 8.60E-10 8.64E-10 8.68E-10 8.68E-10 
sr 86 3.94E-10 3.98E-10 4.01E-10 4.05E-10 4.09E-10 4.09E-10 
cs137 4.03E-10 4.60E-10 4. 60E -10 4.60E-10 4.61E-10 4.01E-10 
sn116 3. 17E- 10 3.20E-10 3.24E-10 3.27E-10 3.30E-10 3.30E-10 
te124 2.81E·10 2.83E-10 2.85E-10 2.88E-10 2.90E-10 2.90E·10 
nb 94 1. 48E -10 1.48E·10 1.49E-10 1.50E-10 1.52E-10 1.52E·10 
sr 87 1.35E-10 1.36E·10 1. 37E· 10 1.38E·10 1. 39E -10 1.39E-10 
te122 1.34E-10 1.35E- 10 1. 36E ·1 0 1.38E·10 1. 39E-10 1.39E·10 
se 76 1.10E· 10 1.11E·10 1.12E·10 1.13E·10 1.14E-10 1.14E·10 
cs134 7.72E·11 5.36E·10 5.39E-10 5.42E·10 5.45E·10 7.24E-11 
er166 6.92E-11 6.96E-11 7.01E-11 7.05E·11 7.10E-11 7.10E·11 
kr 80 5.71E-11 5.81E-11 5.91E-11 6.01E·11 6.12E·11 6.12E·11 
ge 74 5.03E-11 5.05E·11 5.08E·11 5.11E-11 5.13E-11 5.13E·11 
kr 85 4.66E·11 6.77E·11 6.77E·11 6.78E·11 6.78E-11 4.60E·11 
ge 72 3.73E-11 3.75E·11 . 3.76E·11 3.78E·11 3.80E·11 3.80E·11 
er167 8.28E-12 8.38E·12 8.48E·12 8.58E·12 8.68E·12 8.68E·12 
te123 6.59E·12 6.69E-12 6. 78E·12 6.88E-12 6.97E·12 6.97E-12 
cd108 4.12E·12 4.21E·12 4.29E·12 4.37E-12 4.46E·12 4.46E·12 

y 90 1. 66E-12 1.91E·12 1.91E·12 1.92E·12 1. 92E-12 1.65E·12 
sb125 5.01E·13 2.15E·12 2.15E·12 2.15E·12 2.15E-12 4.69E-13 
ce144 4.33E·13 7.18E-11 7.18E-11 7.19E·11 7.19E·11 3.46E-13 
be 9 1.07E·13 1.07E-13 1. 08E·13 1.08E·13 1. 09E- 13 1.09E-13 
sn114 8.44E·14 8.53E-14 8.62E·14 8.70E·14 8.79E-14 8.79E·14 
ru106 9.49E·14 4.77E-12 4.76E·12 4. 75E -12 4. 74E-12 7.92E-14 
l i 7 4.40E-14 4.43E·14 4.45E-14 4.47E-14 4.49E·14 4.49E·14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40% h2o/ 8X uo2 fission products page 218 
0 fraction of total a sorption rate 

0 
power= .OOmw, burnup= 24130.mwdl flux= 2.95E+07n/cm**2-sec 

initial ****** d ******* d ****** d ******* d ******* d 

sb126 1.81E-14 1.89E-14 1.89E·14 1.89E·14 1. 90E · 14 1.82E·14 
te127m 1. 80E· 18 1.09E·12 1. 09E ·12 1.09E·12 1.09E·12 9.84E·19 
cd109 8.73E·19 2.08E·17 2.12E·17 2.16E-17 2.20E·17 8.20E·19 
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0 
1 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E·04mw, burnup=2.4130E+04mwd( flux= 2.95E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis =·single reactor assembly 

h 1 
h 2 
h 3 
h 4 

·he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
al 27 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 
si 31 
si 32 

totals 
flux 

charge ******* d ******* d ******* d ******* d ******* d 
1.41E·03 1.42E·03 1.42E-03 1.43E-03 1.44E·03 1.44E·03 
4.22E·06 4.24E·06 4.26E-06 4.28E·06 4.30E·06 4.30E·06 
5.34E·12 7.38E·12 7.39E-12 7.40E-12 7.42E·12 5.29E·12 

.OOE+OO 3.71E·36 3.72E·36 3.73E-36 3.73E-36 .OOE+OO 
1.81E·08 1.81E·08 1.81E·08 1.82E·08 1.82E·08 1.82E·08 
2.34E-04 2.35E·04 2.36E·04 2.37E·04 2.39E·04 2.39E·04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.81E~05 2.83E-05 2.84E-05 2.85E·05 2.87E·05 2.87E·05 
1.20E·08 1.21E·08 1.22E·08 ·1.23E·08 1.24E·08 1.24E·08 
1.85E·07 1.86E-07 1.87E-07 1.88E-07 1.89E·07 1.89E·07 
8.86E·31 8.85E-16 8.85E·16 8.86E-16 8.86E·16 8.86E·31 
1.}4E·12 5.25E·12 5.25E·12 5.26E·12 5.26E·12 1.06E·12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
3.22E-24 3.22E·09 3.22E·09 3.22E·09 3.22E·09 3.22E-24 
5.30E-31 5.29E·16 5.29E·16 5.29E·16 5.30E·16 5.30E-31 
4.33E·39 4.36E-24 4.41E-24 4.45E·24 4.49E·24 4.49E·39 
1.82E·01 1.83E-01 1.83E·01 1.84E·01 1.85E·01 1.85E·01 
1.24E·06 1.25E·06 1.26E·06 1.28E-06 1.29E·06 1.29E·06 
4.21E·06 4.23E·06 4.25E·06 4.27E·06 4.29E·06 4.29E·06 
2.64E·28 2.64E·13 2.64E·13 2.64E·13 2.64E·13 2.64E-28 

.OOE+OO 6.66E·26 6.67E·26 6.67E-26 6.68E-26 .OOE+OO 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
2.39E-26 2.39E·11 2.39E·11 2.39E·11 2.39E-11 2.39E·26 
3.53E·37 3.55E-22 3.59E-22 3.62E·22 3.66E·22 3.66E·37 

.OOE+OO 1.09E·31 1.10E·31 1.12E-31 1.14E·31 .OOE+OO 
5.29E·01 5.31E·01 5.34E-01 5.36E·01 5.39E·01 5.39E·01 
1.13E·05 1.14E-05 1.15E·05 1.16E-05 1.17E·05 1.17E·05 
2.57E-10 2.61E·10 2.64E·10 2.68E·10 2.72E-10 2.72E-10 
2.28E·38 2.31E·23 2.35E·23 2.38E·23 2.42E·23 2.42E·38 
4.83E·30 5.01E-30 5.10E·30 5.18E·30 5.25E·30 5.13E·30 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

2.95E+07 2.95E+07 2.95E+07 2.95E+07 2.95E·08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E·04mw, burnup=2.4130E+04mwd( flux= 2.95E+07n/cm**2·sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly · 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 

charge ******* d ******* d ******* d ******* d ******* d 
5.08E+01 5.14E+01 5.21E+01 5.27E+01 5.33E+01 5.33E+01 
3.26E·01 3.33E·01 3.40E·01 3.47E·01 3.54E·01 3.54E·01 
1.98E·02 2.02E·02 2.05E·02 2.09E·02 2.13E·02 2.13E·02 
7.63E-04 7.70E·04 7.77E·04 7.84E·04 7.91E·04 7.92E·04 
1.23E-09 1.24E-09 1.26E·09 1.27E·09 1.29E·09 1.29E-09 
3.56E·04 3.59E·04 3.62E·04 3.66E·04 3.69E·04 3.69E·04 
5.83E·11 5.85E·11 5.87E·11 5.90E·11 5.93E·11 5.94E·11 
1.94E·11 2.01E·11 2.02E·11 2.03E·11 2.04E·11 1.97E·11 
8.13E-10 8.21E·10 8.28E·10 8.35E·10 8.43E·10 8.43E·10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.91E·02 6.05E·02 6.20E·02 6.35E·02 6.49E·02 6.50E·02 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.19E·07 2.21E·07 2.23E-07 2.25E·07 2.27E·07 2.27E·07 
3.46E·12 3.47E·12 3.48E-12 3.50E·12 3.51E·12 3.52E·12 
1.84E·12 1.91E-12 1.92E-12 1.93E-12 1.93E·12 1.87E-12 
2.87E·10 2.91E·10 2.94E·10 2.98E·10 3.01E·10 3.01E-10 

light elements 

actinides 

( 

page 219 

page 220 
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bi214 6.04E-10 6.09E·10 6.15E-10 6.20E-10 6.26E-10 6.26E-10 
po210 6.05E-06 6.10E-06 6.16E·06 6.21E·06 6.27E-06 6.27E·06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 3.82E-17 3.83E-17 3.85E·17 3.87E-17 3.88E-17 3.89E-17 
po212 9.64E-23 1.00E-22 1.01E·22 1.01E-22 1.02E-22 9.82E-23 
po213 4.32E·19 4.37E-19 4.42E-19 4.47E-19 4.52E-19 4.52E-19 
po214 8.31E·17 8.38E-17 8.46E·17 8.53E·17 8.61E·17 8.61E-17 
po215 4.79E·17 4.81E-17 4.83E-17 4.85E-17 4.87E-17 4.88E-17 
po216 7.33E·17 7.60E-17 7.64E-17 7.68E·17 7. 72E-17 7.46E-17 
po218 9.41E-11 9.49E-11 9.58E-11 9.67E-11 9.75E-11 9. 75E -11 

·rn218 3.36E-44 3.55E·29 3.57E-29 3.59E·29 3.61E-29 3.36E-44 
rn219 1.07E-13 1.07E-13 1.07E·13 1. OBE-13 1.08E-13 1. 09E -13 
rn220 2.81E-14 2.92E-14 2.93E·14 2.95E-14 2.96E-14 2.86E-14 
rn222 1.67E-07 1.69E-07 1. 70E·07 1. 72E-07 1. 73E-07 1. 73E·07 
ra222 3.63E-41 3.85E-26 3.88E-26 3.90E-26 3.92E-26 3.70E-41 
ra223 2.66E·08 2.67E-08 2.68E-08 2.69E-08 2.70E-08 2.71E-08 
ra224 1.60E·10 1.66E -10 1.67E-10 1. 68E ·1 0 1.68E-10 1.63E-10 
ra225· 1.34E-07 1.36E-07 1.38E-07 1.39E-07 1.41E-07 1.41E-07 
ra226 2.55E·02 2.58E-02 2.60E-02 2.62E-02 2.65E-02 2.65E·02 
ra228 1.29E·10 1.30E-10 1.32E-10 1.33E-10 1.35E-10 1.35E·10 
ac225 9.08E·08 9.19E-08 9.29E-08 9.40E-08 9.51E-08 9.51E·08 
ac227 1.85E·05 1.85E-05 1.86E-05 1.87E-05 1.88E-05 1.88E-05 
ac228 1.57E·14 1.59E-14 1.61E-14 1.63E·14 1.64E-14 1.64E-14 
th226 1. 77E-39 1.88E-24 1.89E-24 1.90E-24 1.91E-24 1.80E-39 
th227 4.29E-08 4.30E-08 4.32E·08 4.34E-08 4.36E-08 4.37E-08 
th228 3.05E-08 3.17E-08 3.18E-08 3.20E-08 3.22E-08 3.10E·08 
th229 2.61E-02 2.64E-02 2.67E-02 2.71E-02 2.74E-02 2.74E-02 
th230 1.24E+OO 1. 25E+OO 1.27E+OO 1.28E+OO 1.29E+OO 1.29E+OO 
th231 2.71E-09 3.41E-09 3.41E·09 3.42E-09 3.42E-09 2.71E-09 
th232 3.15E-01 3.18E-01 3.22E-01 3.26E·01 3.29E-01 3.29E-01 
th233 3.55E-28 3.59E-13 3.63E-13 3.68E·13 3.72E·13 3. 72E-28 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
pa231 2.78E-02 2.79E-02 2.80E-02 2.82E·02 2.83E-02 2.83E-02 
pa232 5.89E-26 5.92E-11 5.95E-11 5.98E-11 6.01E-11 6.01E-26 

sas2h: far-field crit based on b&w 15x15, J.OOwtX, 20gwd/mtu 40% h2o/ 8X uo2 actinides page 221 
power= 4.890E-04mw, burnup=2.4130E+04mwd( flux= 2.95E+07n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ••••••• d 
pa233 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E·06 1.40E-06 
pa23411 1.81E-11 1.81E-11 1.81E·11 1.81E-11 1.81E-11 1.81E-11 
pa234 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.72E·36 1.82E-21 1.83E-21 1.84E-21 1.85E-21 1. 75E-36 
u231 5.92E-32 5.97E-17 6.03E-17 6.09E- f7 6.14E-17 6.15E-32 
u232 1.08E-06 1.15E-06 1.16E·06 1 .17E-06 1 .17E-06 1. 10E-06 
u233 6.42E-01 6.48E-01 6.54E-01 6.60E-01 6.66E-01 6.66E-01 
u234 1.03E+01 1.03E+01 1.03E+01 1. 03E+01 1.03E+01 1.03E+01 
u235 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 
u236 1.93E+02 1.93E+02 1.93E+02 1. 93E+02 1.94E+02 1.94E+02 
u237 4.36E-13 4.12E-07 4. 12E-07 4. 13E-07 4.131;-07 J.95E·13 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 J.63E+04 J.63E+04 
u239 3.75E-23 3.75E-08 3.75E-08 J.75E-08 J.75E-08 J.75E·23 
u240 2.06E-34 Z.15E-34 2.24E·34 2.S4E-34 2.43E-34 2.43E·34 
u241 .OOE+OO ,OOE+OO .OOE+OO ,OOE+OO .• OOE+OO .OOE+OO 

np235 2.60E-14 1.03E·12 1.03E-12 ·~.03E·12 -,.OJE-12 Z.Z1E·14 
np236m 2.44E-28 2.44E-13 2.44E·13 .44E·13 2.44E·13 Z.44E·28 
np236 Z.56E-06 2.56E·06 2.57E-06 2.57E·06 2.58E·06 2.58E·06 
np237 4.05E+01 4.05E+01 4.05E+01 4.05E+01 4.05E+01 4.05E+01 
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np238 5.89E·15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 5.38E·15 
np239 1.82E-13 5.42E·06 5.42E·06 5.42E·06 5.42E·06 1. 73E·13 
np240m 1.76E-36 1.84E·36 1.91E·36 1.99E-36 2.07E-36 2.07E·36 
np240 2.27E-38 1.35E-16 1.36E·16 1. 36E-16 1.36E-16 2.57E-38 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu.236 3.92E-11 1. 38E -10 1.38E-10 1.38E-1 0 1.38E-10 3.73E-11 
pu237 3.70E-28 3.35E-14 3.33E-14 3.31E-14 3.29E-14 1.12E-28 
pu238 2.63E-03 2.75E-03 2.75E-03 2.75E-03 2.75E-03 2.62E-03 
pu239 2.86E+01 2.84E+01 2.82E+01 2.81E+01 2.79E+01 2.79E+01 
pu240 3.76E-01 3.67E-01 3.59E-01 3.52E-01 3.44E-01 3.44E-01 
·pu241 1.41E-05 1.82E-05 1. 78E-05 1. 75E-05 1. 71E-05 1.28E-05 
pu242 4.78E-05 4.79E-05 4.79E-05 4.80E-05 4.80E-05 4.80E-05 
pu243 1.52E-29 1.23E-14 1.23E-14 1.24E-14 1.24E-14 1.54E-29 
pu244 1.03E-23 1.07E-23 1.12E-23 1.16E-23 1.21E-23 1. 21 E- 23 
pu245 .OOE+OO 5.43E-35 5.66E-35 5.90E-35 6.14E-35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.92E-35 1.87E-20 1.83E-20 1.79E-20 1.76E-20 1. 76E-35 
am240 8.79E-33 8.54E-18 8.37E-18 8.20E-18 8.04E-18 8.03E-33 
am241 5.67E-04 5.52E-04 5.41E-04 5.30E-04 5.19E-04 5.18E·04 
am242m 3.18E-08 3.18E-08 3.12E·08 3.06E-08 3.00E-08 2.91E-08 
am242 4.11E-13 2.52E-12 2.47E-12 2.42E-12 2.37E-12 3.75E-13 
am243 2.08E-07 2.05E-07 2.03E-07 2.01E-07 1.98E-07 1.98E-07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.92E·31 1. 90E -16 1.87E-16 1.85E-16 1.83E-16 1.83E-31 
am245 4.18E-40 1. 06E-35 1.11E-35 1.16E-35 1.20E-35 3.73E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm24i 5.73E-39 1.81E-23 1.77E-23 1.74E-23 1.71E-23 1.26E-43 
cm242 8.30E-11 5.09E-10 4.99E-10 4.89E-10 4.79E-10 7.58E-11 
cm243 1.28E-15 1.43E-15 1.40E-15 1. 38E -15 1.35E-15 1.17E-15 
cm244 2.43E-12 2.98E-12 2.95E-12 2.91E-12 2.88E-12 2.29E-12 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E·04mw, burnup=2.4130E+04mwd[ flux= 2.95E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 
0 flux 

charge ******* d ******* d ******* d ******* d ******* d 
1.12E-14 1.08E-14 1.05E-14 1.02E-14 9.86E-15 9.85E-15 
8.81E-17 8.50E-17 8.22E-17 7.94E-17 7.67E-17 7.67E-17 
8.19E-20 8.26E-20 8.33~·20 8.39E-20 8.45E-20 8.45E-20 
3.77E-22 3.84E-22 3.92E-22 3.99E-22 4.07E-22 4.07E-22 

.OOE+OO 1.48E·33 1.51E·33 1.54E·33 1.57E·33 .OOE+OO 
1.72E·37 1.73E·37 1.73E·37 1.74E·37 1.74E-37 1.74E·37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

2.95E+07 2~95E+07 2.95E+07 2.95E+07 2.95E·08 
0 1q array has 20 entries. 

1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1llbrary information ••. 

cross-section data taken from position number 25 of library on unit 33. 

pass 1 
eass 0 
scale-system control module sas2 library* 

used a time-dependent neutron spectrum 1 for each of the above passes 
pass 0 applies start-up fuel densiit1es 

( 

Page 171 

actinides page 222 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

, 
0 

0 

pass n applies mid time densities of nth library interval 
first library updated was .•. 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ••. 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ... 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ... 
* 

******************************************************************************** 
* * ******************************************************************************** 

.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 page 223 
power= .OOmw, burnup= Z4577.mwdl f~ux= 2.95E+07n/cm**2-sec 

DaSIS • 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.284710E+06 1.283989E+06 1.283275E+06 1.282569E+06 1.281870E+06 1.281861E+06 
absorptions ·1.047033E+06 1.046691E+06 1.046354E+06 1.046020E+06 1.045690E+06 1.045685E+06 
k Infinity 1.227001E+OO 1.226712E+OO 1.226426E+OO 1.226142E+OO 1.225860E+OO 1.225858E+OO 

Initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 1.027433E+06 
non-actinide 

1.027051E+06 1.026673E+06 1.026300E+06 1.025931E+06 

abs. frees. 1.871938E·02 1.876444E·02 1.880848E-02 1.885235E-02 1.889551E-02 
sas2h: far·field crit based on b&w 15x15l 3.00wtX

1 
20gwd/mtu 40% h2o/ 8X uo2 

fraction OT total aDsorption rate 
power= .OOmw burnup= 24577.•wd flux• 2.95E+07n/cm**2·sec 

initial '****** d ******* d '****** d ******* d ******* d 

sm149 
nd143 
eu151 

5.41E·03 
2.34E·03 
1.97E·03 

5.41E·03 
2.35E-03 
1.98E·03 

5.41E·03 
2.37E-03 
t.99E-03 

5.42E·03 
2.38E-03 
1.99E·03 

5.42E-03 
2.38E-03 
1.99E-03 

1.025926E+06 

1.889545E-02 
fission products page 224 
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_ rh1 03 1.14E-03 1.15E-03 1.15E-03 1.16E-03 1.16E-03 1.16E-03 
xe131 7.61E-04 7.64E-04 7.68E-04 7.72E-04 7.75E-04 7.75E-04 
cs133 5.93E-04 5.96E-04 5.99E-04 6.02E-04 6.05E-04 6.05E-04 
sm147 4.34E-04 4.36E-04 4.38E-04 4.40E-04 4.42E·04 4.42E·04 
tc 99 3.88E-04 3.90E-04 3.91E-04 3.92E-04 3.94E·04 3.94E·04 
nd145 3.35E·04 3.36E-04 3.38E-04 3.40E-04 3.41E-04 3.41E·04 
sm152 2.66E·04 2.68E-04 2.69E-04 2.71E-04 2.72E·04 2.72E-04 
mo 95 2.32E·04 2.33E·04 2.34E·04 2.35E·04 2.37E-04 2.37E-04 
gd155 2.27E·04 2.27E·04 2.27E-04 2.26E-04 2.26E-04 2.26E·04 
sm150 1. 77E-04 1. 78E·04 1. 79E· 04 1.80E·04 1.81E-04 1.81E-04 

·kr 83 1. 43E- 04 1.43E·04 1.44E·04 1.45E-04 1.45E-04 1.45E·04 
cs135 1. 34E- 04 1.35E-04 1.36E·04 1.36E·04 1.37E-04 1.37E-04 
eu153 1. 09E- 04 1.10E-04 1. 11 E · 04 1. 11 E · 04 1.12E-04 1.12E-04 
ru101 1.04E·04 1.05E-04 1.05E-04 1.06E·04 1.07E·04 1.07E-04 
cd113 1.03E·04 1.03E-04 1. 03E · 04 1.03E·04 1. 03E· 04 1.03E-04 
pr141 1. 01 E · 04 1.01E·04 1.02E-04 1.02E-04 1. 03E· 04 1.03E·04 
la139 8.23E-05 8.27E-05 8.31E-05 8.35E·05 8.39E·05 8.39E·OS 
gd157 5.96E-05 5.95E·05 5.93E·05 5.92E-05 5.90E-05 5.90E-05 
ag109 4.32E·05 4.34E·05 4.37E·OS 4.39E·OS 4.42E-05 4.42E-05 
cd105 4.24E-05 4.26E-05 4.28E·05 4.30E·05 4.32E·OS 4.32E-05 

a137 3.99E-05 4.01E-05 4.03E·05 4.05E·05 4.07E·OS 4.07E-05 
zr 93 3.20E·OS 3.21E-05 3.23E-05 3.24E-05 3.26E·05 3.26E·05 

i 129 2.70E·OS 2.72E-05 2.73E-05 2.74E·05 2.76E·05 2.76E·05 
nd144 2.56E·05 2.57E·OS 2.59E·05 2.60E-05 2.61E·05 2.61E·05 
gd152 2.28E·05 2.30E·OS 2.32E-05 2.34E·05 2.36E·05 2.36E·05 
mo 97 1 .87E-OS 1 .88E·05 1 .89E·OS 1.90E·OS 1 .91E-05 1.91E-05 
pd108 1.04E-05 1.04E-05 1.05E·OS 1.05E·OS 1.06E-05 1.06E-05 
zr 91 8. 57E- 06 8.61E-06 8.66E-06 8.70E-06 8.74E·06 8.74E-06 
y 89 8.20E-06 8.24E-06 8.28E-06 8.32E-06 8.36E-06 8.36E-06 

ru102 7.84E-06 7.88E-06 7.92E-06 7.96E-06 7.99E·06 7.99E-06 
ru 99 7.40E·06 7.53E-06 7.66E-06 7.79E-06 7.92E-06 7.92E-06 
ce142 6.86E-06 6.90E-06 6.93E-06 6.96E-06 7.00E-06 7.00E-06 
nd148 6.60E-06 6.63E-06 6.67E-06 6.70E-06 6.73E-06 6.73E-06 
sm151 6.61E-06 6.92E-06 6.93E-06 6.93E-06 6.93E-06 6.61E-06 
nd146 5.58E-06 5.61E-06 5.63E-06 5.66E-06 5.69E-06 5.69E-06 
pd107 5.22E·06 5.25E-06 5.28E-06 5.30E·06 5.33E·06 5.33E·06 
in115 4.89E·06 4.92E·06 4.94E·06 4.96E·06 4.99E·06 4.99E-06 
ba138 4.74E·06 4.77E-06 4.79E-06 4.81E-06 4.84E·06 4.84E-06 
ce140 4.44E·06 4.46E-06 4.49E-06 4. 51E-06 4.53E·06 4.53E-06 
xe132 4.08E-06 4.10E·06 4.12E·06 4.14E-06 4.16E-06 4.16E-06 
mo 98 2.72E-06 2.73E·06 2.74E·06 2.76E·06 2. 77E·06 2.77E-06 
mo100 2.66E-06 2.67E-06. 2.68E-06 2.69E·06 2.71E·06 2.71E-06 
xe134 2.62E-06 2.64E-06 2.65E-06 2.66E·06 2.68E·06 2.68E·06 
zr 92 2.08E·06 2.09E·06 2.10E·06 2.11E-06 2.12E-06 2.12E·06 

i 127 1.98E·06 1.99E·06 2.00E·06 2.01E·06 2.02E·06 2.02E·06 
ru104 1.81E·06 1.82E·06 1.83E·06 1.84E·06 1.85E·06 1.85E-06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtlb 20gwd/mtu 40l h2o/ 8l uo2 fission products page 225 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 24577.mwd, flux= 2.95E+07n/cm**2-sec 
0 Initial ****** d ******* d ****** d ******* d ******* d 

zr 96 1.62E·06 1.63E·06 1.64E·06 1.65E·06 1.65E·06 1.6SE·06 
nd150 1.50E-06 1.50E-06 1.51E·06 1.52E·06 1.53E·06 1.53E·06 
xe136 1.42E-06 1.43E·06 1.44E·06 1.44E·06 1.45E·06 1.45E-06 
gd154 1.15E-06 1 .17E·06 1.18E·06 1.19E·06 1.20E·06 1.20E-06 
cd111 1.17E·06 1.18E·06 1.18E·06 1.19E·06 1.20E·06 1.20E·06 
br 81 1.05E·06 1.06E-06 1.06E·06 1.07E·06 1.07E·06 1.07E·06 
rb 85 1.00E·06 1.01E·06 1.01E·06 1.02E-06 1.02E·06 1.02E·06 
zr 94 8.77E-07 8.81E·07 8.86E·07 8.90E-07 8.94E-07 8.94E·07 
zr 90 8.08E·07 8.12E·07 8.16E·07 8.20E·07 8.24E·07 8.24E·07 
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ba135 7.63E-07 7.77E-07 7.91E-07 8.04E-07 8.18E-07 8.19E-07 
sm154 7.09E-07 7.13E-07 7.16E-07 7.20E-07 7.24E-07 7.24E-07 
te130 6.58E-07 6.61£-07 6.64E-07 6.68E-07 6.71E-07 6.71E-07 
rb 87 5.78E-07 5.81E-07 5.83E-07 5.86E-07 5.89E-07 5.89E-07 
pd106 4.37E-07 4.39E-07 4.41E-07 4.44E-07 4.46E-07 4.46E·07 
se 77 4.24E-07 4.26E-07 4.29E-07 4.31E·07 4.33E-07 4.33E-07 
gd156 4.17E-07 4.20E-07 4.22E-07 4.24E-07 4.27E-07 4.27E-07 
ru100 3.08E-07 3.11E-07 3.14E-07 3.17E-07 3.20E-07 3.20E-07 
kr 84 2.76E-07 2.77E-07 2.78E-07 2.80E-07 2.81E-07 2.81E-07 
dy161 2.58E-07 2.60E-07 2.61E·07 2.63E-07 2.64E-07 2.64E-07 

·nd142 2.28E-07 2.30E·07 2.33E·07 2.35E-07 2.37E-07 2.37E-07 
sb121 2.26E-07 2.27E-07 2.28E-07 2.29E-07 2.31E-07 2.31E-07 
ba134 2.18E-07 2.20E-07 2.22E-07 2.24E-07 2.26E-07 2.26E-07 
se 79 2.05E-07 2.06E-07 2.07E-07 2.08E-07 2.08E-07 2.08E-07 
sm148 1.98E-07 2.00E-07 2.02E-07. 2.04E-07 2.05E-07 2.05E-07 
sb123 1.83E-07 1.83E·07 1.84E-07 1.85E-07 1.86E-07 1.86E-07 
kr 86 1.53E-07 1.54E·07 1.55E-07 1.56E-07 1.56E-07 1.56E-07 
pd104 1.49E-07 1.51E-07 1.52E·07 1.53E-07 1.55E-07 1.55E-07 
te128 1.49E-07 1.50E-07 1.50E-07 1.51E-07 1.52E-07 1.52E-07 
nb 93 1.21E-07 1.23E-07 1.25E-07 1.28E·07 1.30E-07 1.30E-07 
tb159 1.11E-07 1.12E-07 1.12E-07 1.13E-07 1.14E-07 1.14E-07 
se 80 1.02E·07 1.02E-07 1. 03E-07 1.03E-07 1.04E-07 1.04E·07 
te125 1.02E·07 1.02E-07 1.03E-07 1.03E-07 1.04E-07 1.04E·07 
gd158 8. 78E-08 8.83E-08 8.87E-ll8 8.92E-08 8.97E-08 8.97E-08 
cd112 7.89E-08 7.94E-08 7.98E-08 8.02E-08 8.06E-08 8.06E-08 
ag107 6.04E-08 6.16E-08 6.28E-08 6.40E-08 6.52E-08 6.52E-08 
br 79 6.00E-08 6.10E-08 6.21E-08 6.32E-08 6.42E-08 6.42E-08 
dy162 6.04E-08 6.08E-08 6.12E-08 6.16E·08 6.19E-08 6.19E-08 
dy164 5.77E-08 5.80E-08 5.83E-08 5.86E·08 5.88E-08 5.88E-08 
cd110 5.56E-08 5.62E-08 5.68E-08 5.75E-08 5.81E-08 5.81E-08 
sn117 5.54E-08 5.57E-08 5.60E-08 5.63E-08 5.65E-08 5.65E-08 
l i 6 5.21E-08 5.23E-08 5.25E-08 5.28E-08 5.30E-08 5.30E-08 
mo 96 4.94E-08 4.99E-08 5.04E-08 5.09E-08 5.13E-08 5 .13E-08 
cd114 4.71E-08 4.74E-08 4.76E-08 4.79E-08 4.81E-08 4.81E-08 
eu152 4.69E-08 6.43E-08 6.44E-08 6.46E-08 6.48E-08 4.68E-08 
sn119 4.21E-08 4.23E-08 4.25E-08 4.28E·08 4.30E-08 4.30E-08 
pd110 3.91E-08 3.93E·08 3.96E-08 3.98E·08 4.00E-08 4.00E-08 
xe129 3.68E-08 3.75E-08 3.82E-08 3.88E-08 3.95E-08 3.95E-08 
sn115 3.85E-08 3.87E-08 3.89E-08 3.91E-08 3.93E-08 3.93E-08 
sr 88 2.81E-08 2.83E-08 2.84E-08 2.86E-08 2.87E-08 2.87E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products page 226 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 24577.mwd, flux= 2.95E+07n/cm**2-sec 
0 Initial ****** d ******* d ****** d ******* d ******* d 

xe130 2.42E-08 2.44E-08 2.46E-08 2.49E·08 2.51E-08 2.51E-08 
te126 1.99E·08 2.02E-08 2.06E-08 2.09E-08 2.12E-08 2.12E-08 
ba136 2.03E-08 2.05E-08 2.07E-08 2.08E·08 2.10E-08 2.10E-08 
se 82 1.94E·08 1.95E-08 1. 96E-08 1.97E-08 1.98E-08 1.98E-08 
sn126 1.59E·08 1.59E-08 1.60E·08 1.60E-08 1.60E·08 1.60E-08 
se 78 1.52E-08 1.53E-08 1.54E-08 1.54E-08 1.55E·08 1.55E-08 
dy163 1. 51 E- 08 1.52E-08 1.53E·08 1.54E-08 1.55E-08 1.55E-08 
kr 82 1.49E-08 1.50E-08 1. 51E·08 1.52E-08 1.53E-08 1.53E-08 
sn124 1.33E·08 1.34E-08 1.35E-08 1.35E-08 1.36E-08 1.36E-08 
as 75 8.92E·09 8.97E-09 9.01E-09 9.06E-09 9.10E-09 9.10E-09 
eu155 9. 17E- 09 2.23E-08 2.23E-08 2.22E·08 2.22E-08 8.80E-09 
in113 7.68E-09 7.71E-09 7.75E-09 7.79E-09 7.83E·09 7.83E-09 
pm147 6.83E-09 3.30E-08 3.30E-08 3.30E-08 3.30E-08 6.40E-09 
sn118 5.37E-09 5.40E-09 5.43E-09 5.46E-09 5.48E-09 5.48E-09 
sn122 4.64E·09 4.66E-09 4.68E-09 4.71E-09 4.73E-09 4.73E-09 
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0 

0 

0 

cd116 4.52E·09 4.54E·09 4.56E·09 4.59E·09. 4.61E-09 4.61E·09 
eu154 3.49E·09 5.69E-09 5.72E·09 5.76E·09 5.79E·09 3.50E·09 
sn120 3.41E·09 3.43E·09 3.44E·09 3.46E·09 3.48E·09 3.48E-09 
ge 73 2.57E·09 2.58E-09 2.59E-09 2.61E-09 2.62E·09 2.62E·09 
sr 90 1. 74E-09 2.01E-09 2.02E·09 2.02E-09 2.02E·09 1. 73E·09 
dy160 1.50E-09 1.51E-09 1.53E·09 1.55E·09 1. 56E-09 1.56E·09 
ho165 1.51E·09 1.52E-09 1.53E-09 1.54E-09 1.55E·09 1.55E·09 
gd160 1.25E·09 1.25E·09 1.26E·09 1.27E·09 1.27E-09 1.27E·09 
xe128 8.74E·10 8.83E·10 8.91E-10 9.00E-10 9.09E·10 9.09E·10 
ge 76 8.68E·10 8.73E·10 8. 77E ·1 0 8.81E-10 8.86E-10 8.86E-10 

·sr 86 4.09E·10 4.13E·10 4. 17E ·1 0 4.20E·10 4.24E-10 4.24E-10 
cs137 4.01E·10 4.61E·10 4.61E·10 4.61E·10 4.61E-10 3.99E·10 
sn116 3.30E·10 3.33E-10 3.36E·10 3.40E·10 3.43E-10 3.43E-10 
te124 2.90E·10 2.92E-10 2.94E-10 2.97E·10 2.99E·10 2.99E-10 
nb 94 1.51E·10 1.53E-10 1.54E·10 1.55E·10 1.56E·10 1.56E-10 
te122 1.39E·10 1.40E·10 1.42E·10 1.43E·10 1.45E·10 1.45E·10 
sr 87 1.39E·10 1.40E·10 1.41E·10 1.43E·10 1.44E·10 1.44E·10 
se 76· 1.14E·10 1.15E·10 1 . 16E · 1 0 1. 17E ·1 0 1 . 18E -10 1.18E·10 
er166 7.10E·11 7.15E·11 7.19E·11 7.24E·11 7.29E-11 7.29E·11 
cs134 7.24E·11 5.48E·10 5.51E·10 5.54E·10 5.57E·10 6.79E·11 
kr 80 6.12E·11 6.23E·11 6.33E·11 6.44E·11 6.56E·11 6.56E·11 
ge 74 5.13E·11 5.16E·11 5.18E·11 5.21E·11 5.24E·11 5.24E·11 
kr 85 4.60E·11 6.79E·11 6.79E·11 6.79E·11 6.80E·11 4.54E·11 
ge 72 3.81E·11 3.82E-11 3.84E·11 3.86E·11 3.88E·11 3.88E·11 
er167 8.68E·12 8.78E-12 8.88E·12 8.98E·12 9.09E·12 9.09E·12 
te123 6.97E·12 7.07E·12 7. 17E·12 7.27E·12 7.37E·12 7.37E-12 
cd108 4.46E·12 4.55E·12 4.64E·12 4.73E-12 4.83E·12 4.83E-12 
y 90 1.65E· 12 1.92E·12 1.92E·12 1.92E·12 1.92E·12 1 .65E-12 

sb125 4.69E·13 2.15E·12 2.14E·12 2.14E·12 2.14E-12 4.38E-13 
ce144 3.46E-13 7.19E·11 7.20E·11 7.20E·11 7.20E·11 2. 77E·13 
be 9 1. 09E -13 1. 09E·13 1. 1 OE ·13 1.10E·13 1.11E·13 1.11E·13 
sn114 8.80E·14 8.88E-14 8.97E·14 9.06E·14 9.15E·14 9.15E·14 
ru106 7.92E·14 4.73E·12 4.72E·12 4.71E-12 4.70E·12 6.62E·14 
l i 7 4.50E·14 4.52E·14 4.54E·14 4.56E·14 4.58E·14 4.58E·14 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 24577.mwd, flux= 2.95E+07n/cm**2-sec 

initial ****** d ******* d ****** d ******* d ******* d 

sb126 
cd109 
te127m 

1.82E·14 1.90E·14 1.91E-14 1.91E·14 1.91E-14 1.84E-14 
8.18E·19 2.24E·17 2.28E·17 2.33E-17 2.37E-17 7.65E·19 
9.82E-19 1.09E-12 1.09E·12 1.09E·12 1.09E·12 5.46E·19 

aas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E·04mw, burnup=2.4577E+04mwd( flux= 2.95E+07n/cm**2·sec 

nuc ide concentrations, gram atoms 
basis • single reactor assembly 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
ne 22 

charge ******* d ******* d ******* d ******* d ******* d 
1.44E·03 1.44E·03 1.45E·03 1.46E·03 1.46E·03 1.46E·03 
4.30E·06 4.32E·06 4.34E·06 4.36E·06 4.38E·06 4.38E·06 
5.29E·12 7.42E·12 7.43E·12 7.44E·12 7.45E·12 5.24E-12 

.OOE+OO 3.74E·36 3.75E·36 J.75E·36 3.76E·36 ,OOE+OO 
1.82E·08 1.83E·08 1.83E·08 1.83E-08 1.84E·08 1.84E·08 
2.39E·04 2.40E·04 2.41E·04 2.42E·04 2.43E·04 2.43E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.87E·05 2.88E·05 2.89E·05 2.91E·05 2.92E·05 2.92E·05 
1.24E·08 1.26E·08 1.27E·08 1.28E·08 1.29E·08 1.29E-08 
1.89E·07 1.90E·07 1.91E•07 1.91E·07 1.92E·07 1.92E·07 
8.86E·31 8.85E·16 8.86E·16 8.86E·16 8.87E·16 8.87E·31 
1.06E·12 5.25E·12 5.25E·12 5.26E·12 5.26E·12 9.93E-13 

( 
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0 
1 

0 

na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.22E-24 3.22E-09 3.22E-09 3.22E-09 3.23E-09 3.23E-24 
na 24m 5.30E-31 5.29E-16 5.30E-16 5.30E-16 5.30E-16 5.30E-31 
na 25 4.49E-39 4.53E-24 4.57E-24 4.61E·24 4.66E-24 4.66E-39 
mg 24 1.85E-01 1. 86E- 01 1.87E-01 1.88E-01 1.88E-01 1.88E-01 
mg 25 1.29E-06 1.30E-06 1.31 E-06 1.32E-06 1.33E-06 1.33E-06 
mg 26 4.29E-06 4.31E-06 4.33E-06 4.35E·06 4.37E-06 4.37E·06 
mg 27 2.64E-28 2.64E·13 2.64E-13 2.64E-13 2.64E-13 2.64E-28 
mg 28 .OOE+OO 6.68E-26 6.68E-26 6.69E-26 6.70E-26 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 

·at 28 2.39E-26 2.39E-11 2.39E-11 2.39E-11 2.39E-11 2.39E-26 
al 29 3.66E-37 3.69E-22 3.73E-22 3.76E-22 3.80E-22 3.80E-37 
al 30 .OOE+OO 1.15E-31 1.17E-31 1.18E-31 1.20E-31 .OOE+OO 
si 28 5.39E-01 5.41E-01 5.44E-01 5.46E-01 5.48E-01 5.48E-01 
si 29 1. 17E -05 1. 18E -05 1.19E-05 1.20E-05 1. 21 E- 05 1.21E-05 
si 30 2.72E·10 2. 76E-10 2.79E-10 2.83E-10 2.87E-10 2.87E-10 
si 31 2.42E-38 2.45E-23 2.49E-23 2.52E·23 2.56E-23 2.56E-38 
si 32 5.13E-30 5.32E-30 5.41E-30 5.49E-30 5.58E-30 5.44E-30 

totals 5.75E+04 5. 75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
flux 2.95E+07 2.95E+07 2.95E+07 2.96E+07 2.96E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.4577E+04mwd( flux= 2.95E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he· 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 

charge ******* d ******* d ******* d ******* d ******* d 
5.33E+01 5.39E+01 5.46E+01 5.52E+01 5.58E+01 5.58E+01 
3.54E-01 3.62E-01 3.69E-01 3.76E-01 3.84E-01 3.84E-01 
2.13E-02 2.17E-02 2.20E-02 2.24E-02 2.28E-02 2.28E-02 
7.92E-04 7.99E-04 8.06E-04 8.14E-04 8.21E-04 8.21E-04 
1.29E-09 1.30E-09 1.32E-09 1.33E-09 1.35E-09 1.35E-09 
3.69E-04 3.72E-04 3.75E-04 3.78E-04 3.81E-04 3.81E-04 
5.94E-11 5.96E-11 5.98E-11 6.01E-11 6.03E-11 6.05E-11 
1.97E-11 2.05E-11 2.06E-11 2.07E-11 2.08E-11 2.01E-11 
8.43E-10 8.50E·10 8.57E-10 8.65E-10 8.72E-10 8.72E-10 

• OOE+OO • OOE+OO . OOE+OO . OOE+OO . OOE+OO . OOE+OO 
6.50E-02 6.65E·02 6.80E-02 6.96E·02 7.11E-02 7.11E-02 

.OOE+OO .OOE+OO .OO.E+OO .OOE+OO .OOE+OO .OOE+OO 
2.27E·07 2.29E·07 2.31E-07 2.33E-07 2.35E-07 2.35E-07 
3.52E-12 3.53E-12 3.55E-12 3.56E-12 3.58E-12 3.58E-12 
1.87E-12 1.94E-12 1.95E-12 1.96E-12 1.97E-12 1.90E-12 
3.01E-10 3.04E-10 3.08E-10 3.11E·10 3.14E-10 3.14E-10 
6.26E-10 6.31E-10 6.37E-10 6.42E-10 6.47E·10 6.47E-10 
6.27E-06 6.32E-06 6.38E-06 6.43E-06 6.48E-06 6.49E-06 

• OOE+OO • OOE+OO . OOE+OO • OOE+OO • OOE+OO • OOE+OO 
3.89E·17 3.90E·17 3.92E-17 3.94E·17 3.95E-17 3.96E-17 
9.82E·23 1.02E·22 1.03E-22 1.03E·22 1.04E-22 1.00E-22 
4.52E-19 4.57E-19 4.62E·19 4.68E·19 4.73E·19 4.73E-19 
8.61E-17 8.68E-17 8.76E-17 8.83E·17 8.90E-17 8.91E-17 
4.88E-17 4.89E-17 4.92E·17 4.94E-17 4.96E·17 4.97E-17 
7.46E-17 7.76E-17 7.80E·17 7.84E-17 7.88E-17 7.59E-17 
9.75E-11 9.84E-11 9.92E·11 1.00E·10 1.01E-10 1.01E·10 
3.36E-44 3.63E-29 3.65E-29 3.67E·29 3.68E-29 3.50E·44 
1.09E-13 1.09E·13 1.09E-13 1.10E·13 1.10E-13 1.11E-13 
2.86E-14 2.98E-14 2.99E·14 3.01E-14 3.02E-14 2.91E-14 
1.73E·07 1.75E·07 1.76E-07 1.78E-07 1.79E-07 1.79E-07 
3.70E-41 3.94E·26 3.96E-26 3.98E·26 4.00E-26 3.76E-41 
2.71E-08 2.72E·08 2.73E·08 2.74E-08 2.7SE-08 2.76E-08 
1.63E-10 1.69E-10 1.70E~10 1.71E-10 1.72E-10 1.66E-10 
1.41E-07 1.42E-07 1.44E-07 1.45E-07 1.47E-07 1.47E-07 
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ra226 2.65E-02 2.67E-02 2.69E-02 2.72E-02 2.74E-02 2.74E-02 
ra228 1.35E-10 1. 36E -10 1.38E-10 1.39E-10 1.41E-10 1.41E-10 
ac225 9.51E-08 9.61E-08 9. 72E-08 9.82E-08 9.93E-08 9.93E-08 
ac227 1.88E-05 1.89E-05 1.90E-OS 1.91E-05 1.91E-05 1.91E-05 
ac228 1.64E -14 1.66E-14 1.68E-14 1.70E-14 1. 72E-14 1.72E-14 
th226 1.80E-39 1.92E-24 1.93E-24 1. 94E- 24 1.95E-24 1.84E-39 
th227 4.37E-08 4.38E-08 4.40E-08 4.42E-08 4.44E-08 4.45E-08 
th228 3.10E-08 3.23E-08 3.25E-08 3.26E-08 3.28E-08 3.16E-08 
th229 2.74E-02 2.77E-02 2.80E-02 2.83E-02 2.86E-02 2.86E-02 
th230 1.29E+OO 1.30E+OO 1.31E+OO 1.32E+OO 1.33E+OO 1.33E+OO 

. th231 2.71E-09 3.43E-09 3.44E-09 3.44E-09 3.45E·09 2.71E-09 
th232 3.29E-01 3.33E-01 3.36E-01 3.40E-01 3.44E-01 3.44E-01 
th233 3.72E-28 3. 76E-13 3.80E-13 3.84E-13 3.89E-13 3.89E-28 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
pa231 2.83E-02 2.84E-02 2.85E-02 2.87E-02 2.88E-02 2.88E-02 
pa232 6.01E-26 6.04E-11 6.07E-11 6.10E-11 6.13E-11 6.13E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.4577E+04mwd[ flux= 2.95E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 

charge ******* d ******* d ******* d ******* d ******* d 
1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 1.40E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.75E-36 1.86E-21 1.87E-21 1.88E-21 1.89E-21 1.78E-36 
6.15E-32 6.19E-17 6.25E-17 6.31E-17 6.37E-17 6.37E-32 
1.10E-06 1.18E-06 1.18E-06 1.19E-06 1.19E-06 1.12E-06 
6.66E-01 6.72E-01 6.77E-01 6.83E-01 6.89E-01 6.89E-01 
1.03E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 
6.5SE+02 6.55E+02 6.55E+02 6.5SE+02 6.5SE+02 6.55E+02 
1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 
3.9SE-13 4.13E-07 4.13E-07 4.14E-07 4.14E-07 3.61E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.75E-23 3.75E-08 3.7SE-08 3.76E-08 3.76E-08 3.76E-23 
2.43E-34 2.53E-34 2.63E-34 2.73E-34 2.83E-34 2.83E-34 

. OOE+OO • OOE+OO . OOE+OO . OOE+OO . OOE+OO . OOE+OO 
2.21E-14 1.03E-12 1.03E-12 1.03E-12 1.03E-12 1.88E-14 
2.44E-28 2.43E-13 2.44E-13 2.44E-13 2.44E-13 2.44E-28 
2.58E-06 2.58E-06 2.58E-06 2.59E-06 2.59E-06 2.59E-06 
4.05E+01 4.05E+01 4.05E+01 4.04E+01 4.04E+01 4.04E+01 
5.38E-15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 4.97E-15 
1.73E-13 5.42E-06 5.43E-06 5.43E-06 5.43E-06 1.67E-13 
2.07E-36 2.16E-36 2.24E-36 2.33E-36 2.41E-36 2.41E-36 
2.57E•38 1.36E-16 1.36E-16 1.36E-16 1.36E-16 2.90E-38 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E-11 1.38E-10 1.38E-10 1.38E-10 1.38E-10 3.54E-11 
1.12E-28 3.27E-14 3.2SE-14 3.23E-14 3.21E-14 5.07E-29 
2.62E-03 2.75E-03 2.75E-03 2.75E-03 2.75E-03 2.62E-03 
2.79E+01 2.77E+01 2.75E+01 2.73E+01 2.71E+01 2.71E+01 
3.44E-01 3.37E-01 3.31E-01 3.25E-01 3.19E-01 3.19E-01 
1.28E-OS 1.68E-OS 1.64E-OS 1.61E-05 1.59E-OS 1.17E-05 
4.80E-05 4.80E-05 4.81E-05 4.81E-05 4.82E-OS 4.82E-OS 
1.54E-29 1.24E-14 1.24E-14 1.24E-14 1.24E-14 1.55E-29 
1.21E-23 1.26E-23 1.31E-23 1.36E-23 1.41E-23 1.41E-23 

.OOE+OO 6.39E-35 6.65E-35 6.90E-35 7.16E-35 .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.76E-35 1.71E-20 1.68E-20 1.65E-20 1.63E-20 1.62E-35 
8.03E-33 7.83E-18 7.70E-18 7.56E-18 7.43E-18 7.42E-33 

( 
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- am241 5 .18E-04 5.06E-04 4.97E-04 4.88E-04 4.80E-04 4.79E-04 
am242m 2.91E-08 2.92E-08 2.87E-08 2.82E-08 2.77E-08 2.69E-08 
am242 3.75E-13 2.32E-12 2.28E-12 2.24E-12 2.20E-12 3.47E-13 
am243 1.98E-07 1.96E-07 1.94E-07 1.92E-07 1.90E-07 1.90E-07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.83E·31 1.81E-16 1. 79E-16 1. 78E-16 1. 76E-16 1.76E-31 
am245 3.73E-40 1.25E-35 1.30E·35 1.35E-35 1.40E-35 3.28E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 1.26E-43 1.66E-23 1.63E-23 1.61E-23 1.58E-23 1.68E-44 
cm242 7.58E-11 4.68E-10 4.60E-10 4.52E-10 4.44E-10 7.00E-11 

· cm243 1.17E -15 1.32E-15 1.29E-15 1. 27E-15 1.25E-15 1.07E-15 
cm244 2.29E-12 2.85E-12 2.82E-12 2.79E-12 2.77E-12 2.18E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.4577E+04mwd{.flux= 2.95E+O?n/cm**2-sec 

nuc 1de concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 

charge ******* d ******* d ******* d ******* d ******* d 
9.85E-15 9.57E-15 9.29E-15 9.03E-15 8.78E-15 8.77E-15 
7.67E-17 7.41E-17 7.17E-17 6.93E·17 6.71E-17 6.70E-17 
8.45E-20 8.51E-20 8.57E-20 8.62E-20 8.68E-20 8.68E-20 
4.07E-22 4.15E-22 4.23E-22 4.30E-22 4.38E-22 4.38E·22 

.OOE+OO 1.59E-33 1.63E-33 1.66E-33 1.69E-33 .OOE+OO 
1.74E-37 1.75E-37 1.76E-37 1.77E-37 1.78E-37 1.78E-37 

• OOE+OO . OOE+OO . OOE+OO • OOE+OO • OOE+OO . OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.95E+07 2.95E+07 2.95E+07 2.96E+07 2.96E-08 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1library information ••• 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken from position number 26 of library on unit 33. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start~up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
pass 0 
*scale-system control module aas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library Interval 

first library updated was ••• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr orlgen-s binary working lfbrary-·fd • 1143 
made from modified card-Image origen·s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total 1nergy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the •presas2• case updating all nuclides on the scale •burnup" library 

* 
* 
* 
* 
* 
* 
* 
* 

c 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 

fission product yields are from endf/b·v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 232 
power; .OOmw, burnup; 25023.mwd1 f~ux; 2.96E+07n/cm**2·sec 

DaSlS = 
(note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.282571E+06 1.281878E+06 1.281192E+06 1.280512E+06 1.279839E+06 1.279830E+06 
absorptions 1.045925E+06 1.045599E+06 1.045277E+06 1.044958E+06 1.044643E+06 1.044637E+06 
k infinity 1.226255E+OO 1.225974E+OO 1.225696E+OO 1.225420E+OO 1.225146E+OO 1.225143E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 
non-actinide 

1.026161E+06 1.025796E+06 1.025435E+06 1.025078E+06 1.024725E+06 1.024719E+06 

abs. fracs. 1.889569E·02 1.893938E-02 1.898199E-02 1.902443E-02 1.906663E·02 1.906627E·02 
sas2h: far-field crit based on b&w 15x15~ 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products 

fraction o total absorption rate 
power; .OOmw burnup; 25023.mwd flux= 2.96E+07n/cm**2·sec 

initial '****** d ******* d '****** d ******* d ******* d 

sm149 5.42E·03 5.42E-03 5.42E-03 5.42E-03 5.42E-03 5.42E-03 
nd143 2.38E·03 2.40E-03 2.41E-03 2.42E-03 2.43E-03 2.43E·03 
eu151 1.99E·03 2.00E·03 2.00E·03 2.00E·03 2.01E·03 2.01E·03 
rh103 1.16E·03 1.17E·03 1. 17E • 03 1.18E·03 1.18E·03 1.18E-03 
xe131 7.75E-04 7.79E-04 7.82E-04 7.86E-04 7.90E·04 7.90E·04 
cs133 6.04E·04 6.07E-04 6.10E-04 6.13E-04 6.16E·04 6.16E·04 
sm147 4.42E·04 4.44E-04 4.46E-04 4.49E-04 4.51E·04 4.51E·04 
tc 99 3.94E·04 3.95E-04 3.96E-04 3.97E-04 3.99E·04 3.99E·04 
nd145 3.41E·04 3.43E-04 3.44E·04 3.46E·04 3.48E·04 3.48E·04 
sm152 2.72E·04 2.74E-04 2.75E·04 2.77E·04 2.78E·04 2.78E·04 
mo 95 2.37E·04 2.38E·04 2.39E·04 2.40E·04 2.41E·04 2.41E·04 
gd155 2.26E-04 2.26E·04 2.26E·04 2.25E·04 2.25E·04 2.25E-04 
sm150 1. 81 E- 04 1.82E·04 1.83E-04 1.84E·04 1.85E·04 1.85E·04 
kr 83 1.46E·04 1.46E·04 1.47E-04 1.48E·04 1.48E·04 1.48E·04 
cs135 1.37E·04 1.37E-04 1.38E·04 1.39E-04 1.39E·04 1.39E·04 
eu153 1.12E·04 1.12E-04 1.13E-04 1.14E·04 1.14E-04 1.14E·04 
ru101 1. 06E- 04 1.07E·04 1.07E·04 1.08E·04 1.09E·04 1.09E·04 
pr141 1. 03E · 04 1.03E·04 1.04E·04 1.04E·04 1.05E·04 1.05E·04 
cd113 1.03E·04 1.03E·04 1.02E·04 1.02E·04 1.02E·04 1.02E·04 
la139 8.39E·05 8.43E·05 8.47E·05 8.51E·05 8.56E·05 8.56E·05 
gd157 5.90E·05 5.89E·05 5.87E·05 5.86E·05 5.84E·05 5.84E·OS 
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ag109 4.41E-05 4.44E-05 4.46E-OS 4.48E-OS 4.51E-OS 4.51E-05 
cd105 4.32E-05 4.34E-05 4.37E-05 4.39E-05 4.41E-05 4.41E-05 

a137 4.07E-05 4.09E-05 4. 11 E- 05 4.13E-05 4.15E-05 4.15E-05 
zr 93 3.26E-05 3.27E-05 3.29E-05 3.30E-05 3.32E-05 3.32E-05 

i129 2.76E-05 2.77E-05 2.78E-05 2.80E-05 2.81E-05 2.81E-05 
nd144 2.61E-05 2.63E-05 2.64E-OS 2.65E-05 2.67E-05 2.67E-05 
gd152 2.36E-05 2.37E-05 2.39E-05 2.41E-05 2.43E-05 2.43E-05 
mo 97 1.91E-05 1.91E-05 1.92E·OS 1.93E-05 1.94E-05 1.94E-05 
pd108 1.06E-05 1.06E·05 1.07E·05 1.08E·05 1.08E-05 1.08E-05 
zr 91 8.74E-06 8.79E-06 8.83E-06 8.87E·06 8.91E-06 8.91E·06 
y 89 8.36E·06 8.40E-06 8.45E·06 8.49E-06 8.53E-06 8.53E-06 

ru 99 7.92E·06 8.05E·06 8.18E-06 8.31E-06 8.44E-06 8.44E·06 
ru102 8.00E·06 8.04E-06 8.08E-06 8.11E·06 8.15E-06 8.15E·06 
ce142 7.00E·06 7.03E·06 7.07E-06 7.10E-06 7.14E-06 7.14E-06 
nd148 6.73E·06 6.76E-06 6.80E-06 6.83E-06 6.86E-06 6.86E·06 
sm151 6.61E·06 6.94E·06 6.94E·06 6.94E-06 6.95E-06 6.61E-06 
nd146 5.69E·06 5.72E·06 5.75E-06 5.77E-06 5.80E-06 5.80E-06 
pd107· 5.33E·06 5.36E·06 5.39E-06 5.42E·06 5.44E·06 5.44E-06 
in115 4.99E-06 5.01E·06 5.03E·06 5.06E-06 5.08E·06 5.08E·06 
ba138 4.84E-06 4.86E-06 4.89E·06 4.91E·06 4.93E·06 4.93E-06 
ce140 4.53E-06 4.55E-06 4.58E·06 4.60E-06 4.62E·06 4.62E·06 
xe132 4.16E·06 4.18E·06 4.21E-06 4.23E-06 4.25E-06 4.25E-06 
mo 98 2.77E·06 2.78E-06 2.80E-06 2.81E·06 2.82E-06 2.82E·06 
mo100 2.71E·06 2.72E-06 2. 73E-06 2.75E-06 2.76E-06 2.76E-06 
xe134 2.68E·06 2.69E·06 2.70E-06 2.72E-06 2.73E-06 2.73E-06 
zr 92 2.12E-06 2 .13E-06 2.14E-06 2.15E·06 2. 16E- 06 2.16E-06 

i 127 2.02E-06 2.03E-06 2.04E·06 2.05E-06 2.06E-06 2.06E-06 
ru104 1.85E-06 1.86E-06 1.87E-06 1.88E-06 1.88E-06 1.88E-06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 234 
0 fraction of total absorption rate 

power= .OOmw burnup= 25023.mwd flux: 2.96E+07n/cm**2-sec 
0 initial !****** d ******* d ~ •••••• d ******* d ******* d 

zr 96 1.65E·06 1.66E-06 1 .67E- 06 1.68E·06 1.69E·06 1.69E-06 
nd150 1.53E-06 1.53E·06 1.54E·06 1.5SE·06 1.56E-06 1.56E-06 
xe136 1.45E·06 1.46E-06 1.47E-06 1.47E·06 1.48E·06 1.48E·06 
gd154 1.20E·06 1.21E-06 1.23E·06 1.24E·06 1.25E·06 1.25E·06 
cd111 1.20E·06 1.20E·06 1.21E-06 1.22E-06 1. 22E -06 1.22E·06 
br 81 1.07E·06 1.08E·06 1.08E-06 1.09E-06 1. 09E -06 1.09E·06 
rb 85 1.02E-06 1.03E·06 1.03E·06 1.04E-06 1.04E-06 1.04E-06 
zr 94 8.94E·07 8.98E·07 9.03E·07 9.07E-07 9.11E-07 9.11E-07 
ba135 8.19E·07 8.33E·07 8.47E-07 8.61E·07 8.75E·07 8. 75E·07 
zr 90 8.24E·07 8.28E-07 8.32E-07 8.36E-07 8.40E·07 8.40E·07 
sm154 7.24E·07 7.27E·07 7.31E·07 7.35E-07 7.38E-07 7.38E-07 
te130 6.71E·07 6.75E·07 6.78E·07 6.81E-07 6.84E-07 6.84E-07 
rb 87 5.89E·07 5.92E·07 5.95E·07 5.98E"·07 6.00E·07 6.00E-07 
pd106 4.46E·07 4.48E·07 4.50E·07 4.53E·07 4.55E·07 4.55E-07 
se 77 4.33E-07 4.35E-07 4.37E-07 4.39E-07 4.41E·07 4.41E-07 
gd156 4.26E-07 4.29E-07 4.31E-07 4.33E-07 4.36E·07 4.36E-07 
ru100 3.20E-07 3.23E-07 3.26E-07 3.29E-07 3.32E-07 3.32E·07 
kr 84 2.81E·07 2.82E-07 2.84E-07 2.85E-07 2.86E-07 2.86E-07 
dy161 2.64E-07 2.65E-07 2.67E-07 2.68E-07 2.69E-07 2.69E-07 
nd142 2.37E-07 2.40E-07 2.42E·07 2.44E-07 2.46E-07 2.46E-07 
sb121 2.30E·07 2.32E·07 2.33E·07 2.34E·07 2.35E·07 2.35E-07 
ba134 2.26E-07 2.28E·07 2.30E·07 2.32E-07 2.35E·07 2.35E-07 
sm148 2.05E·07 2.07E·07 2.09E·07 2.11E-07 2.13E-07 2.13E-07 
se 79 2.09E·07 2.09E·07 2.10E-07 2.11E-07 2.12E-07 2.12E-07 
sb123 1.86E·07 1.87E-07 1.88E-07 1.89E-07 1 .90E-07 1.90E·07 
~d104 1.55E-07 1.56E-07 1.58E-07 1.59E-07 1.61E-07 1.61E-07 

r 86 1.56E-07 1.57E-07 1.58E-07 1.59E-07 1.59E-07 1.59E-07 
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te128 1.52E-07 1.53E-07 1.S3E-07 1.54E-07 1.55E-07 1.55E-07 
nb 93 1. 30E· 07 1.32E·07 1.34E-07 1.37E-07 1.39E-07 1.39E-07 
tb159 1.14E-07 1.14E-07 1.15E-07 1.15E-07 1.16E·07 1.16E-07 
se 80 1.04E-07 1.04E-07 1.05E-07 1.05E-07 1.06E-07 1.06E-07 
te125 1.04E-07 1.04E-07 1.05E-07 1.05E-07 1.06E-07 1.06E-07 
gcj158 8.97E-08 9.02E-08 9.06E·08 9.11E·08 9.16E-08 9.16E-08 
cd112 8.06E-08 8.10E-08 8.14E·08 8.18E·08 8.23E-08 8.23E·08 
ag107 6.52E-08 6.65E-08 6.77E-08 6.89E-08 7.01E-08 7.02E-08 
br 79 6.42E-08 6.53E-08 6.64E-08 6.75E·08 6.86E-08 6.86E-08 
dy162 6.19E-08 6.23E-08 6.27E-08 6.31E-08 6.34E·08 6.34E-08 

·cd110 5.81E·08 5.88E-08 5.94E-08 6.01E-08 6.07E-08 6.07E·08 
dy164 5.89E-08 5.91E-08 5.94E-08 5.97E-08 5.99E-08 5.99E-08 
sn117 5.66E-08 5.68E-08 5.71E-08 5.74E-08 5.77E·08 5.77E-08 
l i 6 5.30E-08 5.33E-08 5.35E·08 5.37E-08 5.39E-08 5.39E-08 
mo 96 S.l:$E-08 5.18E-08 5.23E-08 5.28E-08 5.33E-08 5.33E-08 
cd114 4.81E-08 4.84E-08 4.86E-08 4.89E·08 4.91E-08 4.91E·08 
eu152 4.68E-08 6.50E-08 6.51E-08 6.53E-08 6.55E-08 4.67E-08 
sn119 4.30E-08 4.32E-08 4.34E-08 4.36E-08 4.38E-08 4.38E-08 
xe129 3.95E-08 4.02E-08 4.09E-08 4.16E-08 4.23E-08 4.23E-08 
pd110 4.00E-08 4.02E·08 4.04E-08 4.06E-08 4.08E-08 4.08E-08 
sn115 3.93E-08 3.95E·08 3.97E-08 3.99E-08 4.01E·08 4.01E-08 
sr 88 2.87E-08 2.88E-08 2.90E-08 2.91E-08 2.93E-08 2.93E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 235 
0 fraction of total absorption rate 

power= .OOmw! burnup= 25023.mwd, flux= 2.96E+07n/cm**2-sec 
0 initial ****** d ******* d •***** ~ ******* d ******* d 

xe130 2.51E-08 2.53E-08 2.56E-08 2.58E-08 2.60E·08 2.60E-08 
te126 2.12E-08 2. 16E · 08 2.19E-08 2.22E-08 2.26E·08 2.26E-08 
ba136 2.10E-08 2.11E-08 2.13E-08 2.15E·08 2.16E-08 2.16E·08 
se 82 1.98E-08 1.99E-08 2.00E-08 2.00E-08 2.01E-08 2.01E·08 
sn126 1.61E-08 1.61E-08 1.61E-08 1. 61 E- 08 1.62E-08 1.62E-08 
dy163 1.55E-08 1.56E-08 1.57E-08 1.57E-08 1. SSE- 08 1.58E-08 
se 78 1.55E-08 1.56E-08 1.57E-08 1.57E-08 1.58E·08 1.58E-08 
kr 82 1. 53E-08 1.54E-08 1.55E·08 1.56E-08 1.57E-08 1.57E-08 
sn124 1.36E·08 1.37E·08 1.37E-08 1.38E-08 1.39E·08 1.39E·08 
as 75 9.10E-09 9.14E-09 9.19E-09 9.23E-09 9.28E·09 9.28E-09 
eu155 8.80E-09 2.22E-08 2.22E-08 2.22E-08 2.22E-08 8.45E-09 
in113 7.83E-09 7.87E-09 7."91E-09 7.95E-09 7.99E-09 7.99E-09 
pm147 6.39E-09 3.30E-08 3.31E-08 3.31E-08 3.31E-08 6.00E-09 
sn118 5.48E-09 5.51E-09 5.53E-09 5.56E-09 5.59E-09 5.59E-09 
sn122 4.73E-09 4.76E-09 4.78E·09 4.80E-09 4.83E-09 4.83E-09 
cd116 4.61E-09 4.63E-09 4.65E-09 4.67E-09 4.70E-09 4.70E-09 
sn120 3.48E-09 3.49E-09 3.51E-09 3.53E-09 3.55E-09 3.5SE-09 
eu154 3.SOE-09 5.83E-09 5.86E-09 5.89E-09 5.93E-09 3.51E-09 
ge 73 2.62E-09 2.63E-09 2.64E-09 2.66E-09 2.67E-09 2.67E-09 
sr 90 1. 73E-09 2.02E-09 2.02E·09 2.02E·09 2.02E-09 1. 72E-09 
dy160 1. 56E-09 1.58E·09 1.59E·09 1.61E-09 1.63E-09 1.63E-09 
ho165 1.55E-09 1.56E·09 l.S?E-09 1.59E-09 1.60E·09 1.60E-09 
gd160 1.27E-09 1.28E-09 .29E·09 1.29E-09 1.30E-09 1.30E·09 
xe128 9.09E·10 9.18E·10 9.27E·10 9.35E-10 9.44E-10 9.44E-10 
ge 76 8.86E·10 8.90E·10 8.94E·10 8.99E·10 9.03E-10 9.03E-10 
sr 86 4.24E·10 4.28E·10 4.32E•10 4.36E·10 4.40E-10 4.40E·10 
cs137 3.99E·10 4.61E·10 4.61E·10 4.61E·10 4.62E-10 3.97E-10 
sn116 3.43E·10 3.46E·10 3.49E·10 3.53E·10 3.56E-10 3.56E-10 
te124 2.99E·10 3.01E·10 ].04E·10 S.06E-10 3.08E-10 l.OBE-10 
nb 94 1. 56E·10 1.58E·10 1.59E·l0 t.60E-10 1.62E·10 1.62E-10 
te122 1.44E·10 1.46E·10 1. 4 7E· 0 1.49E•10 1.50E-10 1.50E·10 
sr 87 1.44E-10 1.45E·10 1.46E·10 1.4 7E-10 1.48E-10 1.48E-10 
se 76 1.18E-10 1.19E·10 1.20E-10 1.21E-10 1.22E-10 1.22E-10 
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er166 7.29E-11 7.33E-11 7.38E-11 7.42E-11 7 .47E-11 7.47E-11 
kr 80 6.56E-11 6.67E-11 6.79E-11 6.91E-11 7.03E-11 7.03E-11 
cs134 6.79E-11 5.59E-10 5.62E-10 5.65E-10 5.68E-10 6.37E-11 
ge 74 5.24E-11 5.26E-11 5.29E-11 5.31E-11 5.34E-11 5.34E-11 
kr 85 4.54E-11 6.80E-11 6.81E-11 6.81E-11 6.81E-11 4.47E-11 
ge 72 3.88E-11 3.90E-11 3.92E-11 3.94E-11 3.96E-11 3.96E-11 
er167 9.09E-12 9.19E-12 9.30E-12 9.40E-12 9.50E-12 9.50E-12 
te123 7. 37E -12 7.47E-12 7.57E-12 7.67E-12 7.78E-12 7.78E-12 
cd108 4.83E-12 4.92E-12 5.02E-12 5.12E-12 5.22E-12 5.22E-12 
y 90 1.65E-12 1.92E-12 1.93E-12 1.93E-12 1.93E-12 1. 64E -12 

sb125 4.38E-13 2.14E-12 2.14E-12 2.14E-12 2.14E-12 4.11E-13 
ce144 2. 77E-13 7.21E-11 7.21E-11 7.21E-11 7.22E-11 2.22E-13 
be 9 1.11E-13 1.11E-13 1.12E-13 1.12E-13 1.13E-13 1.13E-13 
sn114 9.15E-14 9.24E-14 9.34E-14 9.43E-14 9.52E-14 9.52E-14 
ru106 6.61E-14 4.69E-12 4.68E-12 4.68E-12 4.67E-12 5.54E-14 
li 7 4.59E-14 4.61E-14 4.63E-14 4.65E-14 4.68E-14 4.68E-14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 236 
0 fraction of total absorption rate 

power= .OOmw~ burnup= 25023.mwd~ flux= 2.96E+07n/cm**2-sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

sb126 1. 84E-14 1.92E-14 1.92E-14 1.92E-14 1.93E-14 1.85E-14 
cd109 7.64E-19 2.42E-17 2. 47E-17 2.51E-17 2.56E-17 7.37E-19 
te127m 5.45E-19 1.09E-12 1.09E-12 1.09E-12 1.09E-12 3.00E-19 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2oi 8% uo2 light elements page 237 
power= 4.890E-04mw, burnup=2.5023E+04mwd[ flux= 2.96E+07n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
h 1 1.46E-03 1. 4 7E- 03 1 .48E-03 1.48E-03 1.49E-03 1.49E-03 
h 2 4.38E·06 4.40E·06 4.42E-06 4.44E·06 4.46E-06 4.46E-06 
h 3 5.24E·12 7.45E·12 7 .47E -12 7.48E·12 7.49E-12 5. 19E · 12 
h 4 .OOE+OO 3.76E·36 3.77E·36 3.78E-36 3.79E-36 .OOE+OO 

he 3 1.84E-08 1.84E-08 1.85E·08 1.85E-08 1.85E-08 1.85E·08 
he 4 2.43E-04 2.44E-04 2.45E·04 2.46E·04 2.47E-04 2 .47E- 04 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 2.92E·05 2.93E-05 2.95E-05 2.96E-05 2.97E·05 2.97E-05 
ne 21 1.29E·08 1. 30E- 08 1. 31 E -08 1.32E-08 1.34E·08 1.34E-08 
ne 22 1.92E-07 1.93E·07 1 .94E-07 1.95E-07 1.96E·07 1.96E-07 
ne 23 8.87E-31 8.86E·16 8.86E-16 8.86E-16 8.87E·16 8.87E-31 
na 22 9.93E·13 5.25E·12 5.26E·12 5.26E-12 5.26E-12 9.29E-13 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.23E·24 3.22E·09 3.23E·09 3.23E·09 3.23E·09 3.23E-24 
na 24m 5.30E·31 5.30E·16 5.30E-16 5.30E·16 5.30E-16 5.31E·31 
na 25 4.66E·39 4.70E·24 4.74E·24 4.78E-24 4.83E-24 4.83E·39 
mg 24 1.88E·01 1.89E·01 1.90E·01 1.91E-01 1.92E-01 1.92E·01 
119 25 1.33E·06 1.35E·06 1.36E·06 1.37E·06 1.38E-06 1.38E-06 
119 26 4.37E-06 4.39E-06 4.41E·06 4.43E-06 4.45E-06 4.45E-06 
119 27 2.64E·28 2.64E-13 2.64E-13 2.64E-13 2.65E-13 2.65E-28 
119 28 .OOE+OO 6.69E·26 6.70E·26 6.71E·26 6.71E·26 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
al 28 2.39E·26 2.39E·11 2.39E·11 2.39E·11 2.39E·11 2.39E-26 
al 29 3.80E·37 3.83E·22 3.86E·22 3.90E·22 3.94E-22 3.94E·37 
al 30 .OOE+OO 1.21E·31 1.23E·31 1.25E-31 1.27E-31 .OOE+OO 
si 28 5.48E·01 5.51E-01 5.53E·01 5.56E-01 5.58E-01 5.58E-01 
si 29 1.21E·05 1.23E-05 1. 24E ·05 1.25E·05 1.26E-05 1.26E-05 
si 30 2.87E·10 2.91E-10 2.95E·10 2.99E-10 3.03E·10 3.03E-10 
si 31 2.56E·38 2.59E-23 2.63E-23 2.67E-23 2.70E-23 2.71E-38 
si 32 5.44E·30 5.65E·30 5.74E-30 5.82E·30 5.91E·30 5.76E-30 
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to..tals 
0 flux 

5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
2.96E+07 2.96E+07 2.96E+07 2.96E+07 2.96E-08 

1 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5023E+04mwd(_flux= 2.96E+O?n/cm**2-sec 

nuc tde concentrattons, gram atoms 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
b i-211 
bi212 
bi213 
bi214 
oo210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn22.0 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 

· basis = single reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

5.58E+01 5.64E+01 5.70E+01 5.76E+01 5.82E+01 5.82E+01 
3.84E-01 3.91E-01 3.99E-01 4.06E-01 4.14E-01 4.14E-01 
2.28E-02 2.32E·02 2.36E·02 2.40E-02 2.43E-02 2.43E·02 
8.21E·04 8.28E-04 8.36E·04 8.44E·04 8.51E-04 8.51E-04 
1.35E·09 1.36E·09 1.37E·09 1.39E·09 1.40E-09 1.40E-09 
3.81E·04 3.85E·04 3.88E-04 3.91E·04 3.94E·04 3.94E-04 
6.05E·11 -6.06E-11 6.09E-11 6.11E·11 6.14E·11 6.15E-11 
2.01E·11 2.09E·11 2.10E-11 2.11E·11 2.12E-11 2.04E-11 
8.72E·10 8.79E-10 8.86E-10 8.93E-10 9.00E-10 9.00E-10 

• OOE+OO . OOE+OO . OOE+OO . OOE+OO • OOE+OO • OOE+OO 
7.11E·02 7.27E·02 7.43E·02 7.59E·02 7.75E-02 7.76E-02 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.35E-07 2.37E·07 2.39E·07 2.40E·07 2.42E-07 2.42E-07 
3.58E·12 3.59E·12 3.61E·12 3.62E·12 3.64E·12 3.65E-12 
1.90E·12 1.98E-12 1.99E·12 2.00E·12 2.01E·12 1.93E-12 
3.14E·10 3.18E·10 3.21E-10 3.24E-10 3.28E·10 3.28E-10 
6.47E·10 6.53E·10 6.58E-10 6.63E-10 6.68E·10 6.68E-10 
6.49E·06 6.54E·06 6.59E·06 6.64E-06 6.69E-06 6.70E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.96E-17 3.97E-17 3.99E·17 4.00E·17 4.02E-17 4.03E-17 
1.00E-22 1.04E·22 1.05E·22 1.05E·22 1.06E-22 1.02E-22 
4.73E·19 4.78E·19 4.83E-19 4.88E·19 4.93E·19 4.93E-19 
8.91E-17 8.98E-17 9.05E-17 9.12E·17 9.19E·17 9.19E-17 
4.97E·17 4.98E·17 S.OOE-17 5.02E-17 5.04E·17 S.OSE-17 
7.59E·17 7.91E·17 7.95E-17 7.99E-17 8.03E·17 7.72E-17 
1.01E-10 1.02E·10 1.02E·10 1.03E-10 1.04E-10 1.04E-10 
3.50E·44 3.70E·29 3.72E·29 3.74E-29 3.76E-29 3.50E-44 
1.11E·13 1.11E-13 1.11E·13 1.12E·13 1.12E·13 1.12E-13 
2.91E·14 3.03E·14 3.05E·14 3.06E·14 3.08E·14 2.96E-14 
1.79E·07 1.81E-07 1.82E-07 1.84E·07 1.85E-07 1.85E-07 
3.76E·41 4.02E·26 4.04E-26 4.06E·26 4.08E·26 3.83E·41 
2.76E·08 2.76E·08 2.78E·08 2.79E-08 2.80E-08 2.80E-08 
1.66E·10 1.73E·10 1.73E·10 1.74E-10 1.75E-10 1.68E·10 
1.47E·07 1.49E·07 1.50E·07 1.52E·07 1.53E-07 1.53E-07 
2.74E·02 2.76E·02 2.78E·02 2.80E·02 2.83E-02 2.83E-02 
1.41E·10 1.42E·10 1.43E-10 1.45E-10 1.46E·10 1.46E-10 
9.93E·08 1.00E·07 1.01E-07 1.02E·07 1.04E·07 1.04E-07 
1.91E·05 1.92E·05 1.93E-05 1.94E-05 1.95E-05 1.95E·05 
1.72E·14 1.73E·14 1.75E·14 1.77E-14 1.79E-14 1.79E·14 
1.84E·39 1.96E·24 1.97E·24 1.98E·24 1.99E·24 1.87E-39 
4.45E·08 4.46E·08 4.48E·08 4.50E·08 4.52E·08 4.53E-08 
3.16E·08 3.29E·08 3.31E·08 3.33E·08 3.34E·08 3.21E·08 
2.86E·02 2.89E·02 2.92E·02 2.95E·02 2.98E·02 2.98E·02 
1.33E+OO 1.34E+OO 1.35E+OO 1.36E+OO 1.37E+OO 1.37E+OO 
2.71E·09 3.45E·09 3.46E·09 3.47E·09 3.47E·09 2.71E·09 
3.44E·01 3.47E·01 3.51E·01 3.54E·01 3.58E-01 3.58E-01 
3.89E·28 3.93E·13 3.97E·13 4.01E·13 4.06E-13 4.06E-28 
5.36E·07 5.36E·07 5.36E·07 5.36E·07 5.36E-07 5.36E-07 
2.88E·02 2.89E·02 2.90E·02 2.92E·02 2.93E·02 2.93E-02 
6.13E·26 6.16E-11 6.19E·11 6.21E·11 6.24E·11 6.25E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

actinides 

actinides 

( 

page 238 

page 239 
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0 

0 

power= 4.890E-04mw, burnup=2.5023E+04mwd[ flux= 2.96E+07n/cm**2-sec 
nuc ide concentrations, gram atoms 
basis = single reactor assembly 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 

· u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 
c:m241 
c:m242 
c:m243 
c:m244 

charge ******* d ******* d ******* d ******* d ******* d 
1.40E-06 1.40E-06 1.40E-06 1.40E-06. 1.40E-06 1.40E-06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.78E-36 1.90E-21 1.91E-21 1.92E-21 1.93E-21 1.81E-36 
6.37E-32 6.41E-17 6.47E-17 6.53E-17 6.58E-17 6.58E-32 
1.12E-06 1.20E-06 1.21E-06 1.21E-06 1.22E-06 1.14E-06 
6.89E-01 6.95E-01 7.01E-01 7.07E-01 7.12E-01 7.12E-01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 
6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 6.55E+02 
1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 
3.61E-13 4.14E-07 4.14E-07 4.15E-07 4.15E-07 3.34E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.76E-23 3.76E-08 3.76E-08 3.76E-08 3.76E-08 3.76E-23 
2.83E-34 2.93E-34 3.04E-34 3.15E-34 3.25E-34 3.26E-34 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.88E-14 1.02E-12 1.02E-12 1.02E-12 1.02E-12 1.60E-14 
2.44E-28 2.43E-13 2.43E-13 2.43E-13 2.43E-13 2.43E-28 
2.59E-06 2.60E-06 2.60E·06 2.61E-06 2.61E·06 2.61E·06 
4.04E+01 4.04E+01 4.04E+01 4.04E+01 4.04E+01 4.04E+01 
4.97E·15 1.82E·07 1.82E-07 1.82E-07 1.82E·07 4.64E-15 
1.67E~13 5.43E-06 5.43E-06 5.43E-06 5.44E·06 1.61E·13 
2.4iE-36 2.50E-36 2.59E-36 2.68E·36 2.78E-36 2.78E-36 
2.90E-38 1.36E-16 1.36E·16 1.37E-16 1.37E-16 3.26E·38 

• OOE+OO • OOE+OO . OOE+OO . OOE+OO . OOE+OO . OOE+OO 
3.54E-11 1.38E-10 1.38E·10 1.38E·10 1.38E-10 3.37E-11 
5.07E·29 3.19E-14 3.18E·14 3.16E·14 3.14E-14 3.58E-29 
2.62E-03 2.75E·03 2.75E-03 2.75E·03 2.75E·03 2.62E-03 
2.71E+01 2.70E+01 2.68E+01 2.66E+01 2.65E+01 2.65E+01 
3.19E-01 3.13E·01 3.08E·01 3.03E-01 2.98E·01 2.98E·01 
1.17E-05 1.56E·05 1.53E·05 1.51E-05 1.48E·05 1.08E·05 
4.82E·05 4.82E-05 4.82E·05 4.83E-05 4.83E-05 4.83E-05 
1.55E-29 1.24E-14 1.24E·14 1.25E-14 1.25E-14 1.56E-29 
1.41E-23 1.46E-23 1.51E-23 1.57E·23 1.62E·23 1.62E-23 

.OOE+OO 7.43E-35 7.70E-35 7.98E·35 8.26E-35 .OOE+OO 
• OOE+OO . OOE+OO • OOE+OO . OOE+OO . OOE+OO . OOE+OO 

1.62E·35 1.59E-20 1.56E-20 1.54E·20 1.52E·20 1.52E·35 
7.42E-33 7.26E-18 7.15E·18 7.04E·18 6.94E-18 6.93E·33 
4.79E-04 4.69E-04 4.62E·04 4.55E·04 4.48E·04 4.47E·04 
2.69E·08 2.70E-08 2.67E·08 2.63E·08 2.59E·08 2.51E-08 
3.47E·13 2.15E-12 2.12E·12 2.09E·12 2.05E·12 3.23E·13 
1.90E·07 1.89E·07 1.87E·07 1.86E·07 1.84E-07 1.84E·07 

.OOE+OO • OOE+OO • OOE+OO • OOE+OO • OOE+OO • OOE+OO 
1.76E-31 1.75E·16 1.73E·16 1.72E·16 1.71E·16 1.71E·31 
3.28E·40 1.46E·35 1.51E•35 1.56E-35 1.62E·35 2.98E·40 

.OOE+OO • OOE+OO • OOE+OO . OOE+OO • OOE+OO • OOE+OO 
1.68E·44 1.54E·23 1.52E·23 1.50E·23 1.48E-23 .OOE+OO 
7.00E·11 4.34E·10 -4.28E·10 4.21E·10 4.15E·10 6.53E-11 
1.07E·15 1.22E·15 1.21E·15 1.19E·15 1.17E·15 t.OOE-15 
2.18E·12 2.74E·12 2.72E·12 2.70E·12 2.68E·12 2.09E-12 

aas2h: far-field crit based on b&w 15x15, 5.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= 4.890E-04mw, burnup=2.5023E+04mwd( flux• 2.96E+07n/cm**2-sec 

nuc Ide concentrations, gram atoms 
basta • single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 

actinides page 240 
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cm245 8.77E-15 8.53E·15 8.30E-15 8.09E-15 7.88E-15 7.87E-15 
cm246 6.70E·17 6.49E-17 6.28E-17 6.09E-17 5.90E-17 5.89E-17 
cm247 8.68E-20 8.73E-20 8.78E-20 8.83E-20 8.87E-20 8.87E-20 
cm248 4.38E-22 4.46E-22 4.54E-22 4.62E-22 4.70E-22 4.70E-22 
cm249 .OOE+OO 1.72E-33 1.75E-33 1. 78E-33 1.81E-33 .OOE+OO 
cm250 1. 78E-37 1. 79E-37 1.80E-37 1.81E-37 1.82E-37 1.82E-37 
cm251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 
0 flux 2.96E+07 2.96E+07 2.96E+07 2.96E+07 2.96E-08 
0 1q array has 20 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 3q array has 1 entries. 
0 4q array has 1 entries. 
0 54q array has 12 entries. 
1library information •.. 

0 
0 
0 
0 
0 

eross-section 

pass 1 
pass 0 

data taken from position number 27 of 

*scale-system control module sas2 library* 

library on unit 

used a time-dependent neutron spectrum 1 for each of the above passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was""" 
pass 1 
pass 0 
*scale-system control module sas2 library* 
us·ed a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

33. 

first library updated was .•• 
******************************************************************************** 
* * 
* prelim lwr origen-s binary working library--id = 1143 * 
* made from modified card-image origen-s libraries of scale 4.2 * 
* data from the light element, actinide, and fission product libraries * 
* decay data, including gamma and total energy, are from endf/b-vi * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 

( 

- Page 185 
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0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

879 number ~f fission product nuclides 
7993 number of nonzero off-diagonal matrix elements 

******************************************************************************** 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

power= .OOmw, burnup= 25470.mwd1 f!ux= 2.96E+07n/cm**2-sec 
oas1s = 

page 241 

(note, k-infinities, clad and moderator absorptions are correct, only, if 
initial ******* d ******* d ******* d 

weighted cross sections are applied.) 
******* d 

correctly 
******* d 
1.277893E+06 
1.043652E+06 
1.224444E+OO 
******* d 

productions 1.280524E+06 1.279857E+06 1.279196E+06 1.278541E+06 
absorptions 1.044879E+06 1.044567E+06 1.044258E+06 1.043953E+06 
k infinity 1.225524E+OO 1.225251E+OO 1.224980E+OO 1.224711E+OO 

initial ******* d ******* d ******* d 
actinide 
absorptions 1.024956E+06 
non-actinide 
abs. fracs. 1.906675E-02 
sas2h: far-field crit based 

power= .OOmw burnup= 
initial .;.****** d 

sm149 5.42E-03 5.42E-03 
nd143 2.43E-03 2.44E-03 
eu151 2.01E-03 2.01E-03 
rh103 1.18E-03 1.19E-03 
xe131 7.89E-04 7.93E-04 
cs133 6. 16E- 04 6.19E-04 
smf4 7 4.50E-04 4.53E-04 
tc 99 3.99E-04 4.00E-04 
nd145 3.48E-04 3.49E-04 
sm152 2.78E-04 2.80E-04 
mo 95 2.41E·04 2.42E-04 
gd155 2.25E-04 2.25E-04 
sm150 1.85E-04 1.86E-04 
kr 83 1.48E-04 1.49E-04 
cs135 1.39E-04 1.40E-04 
eu153 1.14E-04 1.15E-04 
ru101 1.08E-04 1.09E-04 
pr141 1. 05E- 04 1.05E-04 
cd113 1.02E-04 1.02E-04 
la139 8.56E-05 8.60E-05 
gd157 5.85E-05 5.83E-05 
ag109 4.51E·OS 4.53E-05 
~105 4.41E-05 4.43E-05 

137 4.15E-OS 4.17E-05 
zr 93 3.32E-05 3.33E-05 

1129 2.81E-05 2.83E-05 
nd144 2.67E-05 2.68E-05 
gd152 2.43E-05 2.4SE-05 
•o 97 1.94E-OS 1.95E-05 
pd108 1.08E-05 1.09E-05 
zr 91 8.91E-06 8.96E-06 
ru 99 8.44E-06 8.57E-06 
y 89 8.53E-06 8.57E-06 

ru102 8.16E-06 8.19E-06 
c:e142 7. 14E-06 7.17E-06 
nd148 6.86E-06 6.90E-06 
am151 6.61E-06 6.95E-06 
nd146 5.80E-06 5.83E-06 
pd107 5.45E-06 5.47E-06 

1.024606E+06 1.024260E+06 1.023918E+06 1.023578E+06 

1.910883E-02 1.915073E-02 1.919210E-02 1.923358E-02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
25470.mwd flux= 2.96E+07n/cm**2-sec 

******* d .;.****** d ******* d ******* d 

5.42E-03 5.42E-03 5.42E-03 5.42E-03 
2.45E-03 2.46E-03 2.47E-03 2.47E-03 
2.02E-03 2.02E-03 2.02E-03 2.03E-03 
1. 19E- 03 1.20E-03 1. 21 E- 03 1.21E-03 
7.97E-04 8.00E-04 8.04E~04 8.04E-04 
6.22E-04 6.24E-04 6.27E-04 6.27E-04 
4.55E-04 4.57E-04 4.59E-04 4.59E-04 
4.01E-04 4.02E·04 4.04E-04 4.04E-04 
3.51E-04 3.53E-04 3.54E-04 3.54E-04 
2.81E-04 2.83E-04 2.84E-04 2.84E-04 
2.43E-04 2.44E-04 2.46E-04 2.46E-04 
2.25E-04 2.24E-04 2.24E-04 2.24E-04 
1.86E-04 1.87E-04 1.88E-04 1.88E-04 
1.50E-04 1.50E-04 1.51E-04 1. 51 E- 04 
1.41E-04 1. 41 E- 04 1.42E-04 1.42E-04 
1.15E-04 1.16E-04 1. 17E- 04 1.17E-04 
1. 09E- 04 1.10E-04 1. 11 E- 04 1.11 E- 04 
1.06E-04 1.06E-04 1. 07E- 04 1.07E-04 
1.02E-04 1.02E-04 1.02E-04 1.02E-04 
8.64E-05 8.68E-05 8.72E-05 8. 72E-05 
5.82E-05 5.80E-05 5.79E-05 5.79E-05 
4.55E-05 4.58E-05 4.60E-05 4.60E-05 
4.45E-05 4.47E-05 4.49E-05 4.49E-05 
4.19E-05 4.21E-05 4.23E-05 4.23E-05 
3.35E-05 3.36E-05 3.38E-05 3.38E-05 
2.84E-05 2.85E-05 2.87E-05 2.87E-05 
2.69E-05 2.71E-05 2.72E-05 2.72E-05 
2.47E-05 2.49E-05 2.SOE-05 2.50E-05 
1.96E-05 1.97E-05 1.98E-05 1.98E-05 
1.09E-05 1.10E-05 1.10E-05 1.10E-05 
9.00E-06 9.04E-06 9.08E-06 9.08E-06 
8.70E-06 8.84E-06 8.97E-06 8.97E-06 
8.61E-06 8.65E-06 8.69E-06 8.69E-06 
8.23E-06 8.27E-06 8.31E-06 8.31E-06 
7.21E-06 7.24E-06 7.27E-06 7.27E-06 
6.93E-06 6.96E-06 6.99E-06 6.99E-06 
6.96E-06 6.96E-,06 6.96E-06 6.61E-06 
5.86E-06 5.89E-06 5.92E-06 5.92E-06 
S.SOE-06 5.53E-06 5.56E-06 5.56E-06 

1.277883E+06 
1.043646E+06 
1.224442E+OO 
******* d 

1.023573E+06 

1.923329E-02 
fission products page 242 
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in115 5.08E-06 5.10E-06 5.13E-06 5 .15E-06 5 .18E- 06 5.18E-06 
ba138 4.94E-06 4.96E-06 4.98E-06 5.01E-06 5.03E-06 5.03E-06 
ce140 4.62E-06 4.64E-06 4.67E-06 4.69E-06 4.71E-06 4.71E-06 
xe132 4.25E-06 4.27E-06 4.29E-06 4.31E-06 4.33E-06 4.33E-06 
mo 98 2.82E-06 2.83E-06 2.85E-06 2.86E-06 2.87E-06 2.87E-06 
mo100 2.76E-06 2.77E-06 2.79E-06 2.80E-06 2.81E-06 2.81E-06 
xe134 2.73E-06 2.74E-06 2.76E-06 2.77E-06 2.78E-06 2.78E-06 
zr 92 2.16E-06 2.17E·06 2.18E-06 2.19E-06 2.20E-06 2.20E-06 

i 127 2.06E-06 2.07E·06 2.08E-06 2.09E-06 2.10E-06 2.10E-06 
ru104 1. 88E- 06 1.89E-06 1. 90E- 06 1.91E-06 1.92E-06 1.92E-06 

1 ·sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 243 
0 fraction of total absorption rate 

power= .OOmw~ burnup= 25470.mwd~ flux= 2.96E+07n/cm**2-sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

zr 96 1.68E-06 1.69E-06 1.70E-06 1.71E-06 1. 72E-06 1.72E-06 
nd150 1. 56E- 06 1.56E-06 1.57E-06 1.58E-06 1.59E-06 1.59E-06 
xe136 1.48E·06 1.49E·06 1.49E-06 1.50E-06 1.51E-06 1. 51 E- 06 
gd154 1.25E·06 1.26E-06 1.28E-06 1.29E-06 1.30E-06 1.30E-06 
cd111 1.22E-06 1.23E-06 1. 23E-06 1.24E-06 1.25E-06 1.25E-06 
br 81 1. 09E-06 1.10E-06 1.10E-06 1.11E -06 1. 11 E- 06 1. 11 E- 06 
rb 85 1. 04E-06 1.05E-06 1.05E-06 1.06E-06 1.06E-06 1.06E-06 
ba135 8.75E-07 8.90E-07 9.04E-07 9.18E-07 9.33E-07 9.33E-07 
zr 94 9.11E-07 9.15E-07 9.20E-07 9.24E-07 9.28E-07 9.28E-07 
zr 90 8.40E-07 8.44E-07 8.48E-07 8.52E-07 8.56E-07 8.56E-07 
sm154 7.38E·07 7.42E-07 7.45E-07 7.49E-07 7.53E-07 7.53E-07 
te130 6.85E-07 6.88E-07 6.91E-07 6.94E-07 6.98E-07 6.98E-07 
rb 87 6.00E-07 6.03E-07 6.06E-07 6.09E-07 6.12E-07 6.12E-07 
pd106 4.55E-07 4.57E-07 4.59E-07 4.62E-07 4.64E-07 4.64E-07 
se 77 4.41E-07 4.44E-07 4.46E-07 4.48E-07 4.50E-07 4.50E-07 
gd156 4.35E-07 4.38E-07 4.40E-07 4.42E-07 4.45E-07 4.45E-07 
ru100 3.32E-07 3.35E-07 3.38E-07 3.41E-07 3.44E-07 3.44E-07 
kr 84 2.86E-07 2.88E-07 2.89E-07 2.90E-07 2.92E-07 2.92E-07 
dy161 2.70E-07 2.71E·07 2. 72E-07 2.73E-07 2.75E-07 2.75E-07 
nd142 2.47E-07 2.49E-07 2.51E-07 2.54E-07 2.56E-07 2.56E-07 
ba134 2.35E-07 2.37E-07 2.39E-07 2.41E·07 2.43E-07 2.44E-07 
sb121 2.35E-07 2.36E-07 2.37E-07 2.38E-07 2.39E-07 2.39E-07 
sm148 2.13E-07 2.15E-07 2.17E-07 2.19E-07 2.21E-07 2.21E-07 
se 79 2.12E-07 2.13E-07 2.14E-07 2.14E-07 2.15E-07 2.15E-07 
sb123 1.90E-07 1.91E-07 1.92E-07 1.93E-07 1.93E-07 1.93E-07 
~d104 1.61E-07 1.62E-07 L64E-07 1.65E-07 1.67E-07 1.67E-07 

r 86 1.60E-07 1.60E-07 1.61E-07 1.62E-07 1.63E-07 1.63E-07 
te128 1.55E-07 1.55E-07 1.56E-07 1.57E-07 1.58E-07 1.58E-07 
nb 93 1.39E-07 1.41E-07 1.43E-07 1.46E-07 1.48E-07 1.48E-07 
tb159 1.16E-07 1.17E-07 1.17E-07 1.18E-07 1.18E-07 1. 18E-07 
se 80 1.06E-07 1 .06E-07 1 .07E-07 1.07E-07 1.08E-07 t.OSE-07 
te125 1.06E-07 1.06E-07 1 .07E-07 1.07E-07 1.08E-07 1.08E-07 
gd158 9.16E-08 9.21E-08 9.25E-08 9.30E-08 9.35E-08 9.35E-08 
cd112 8.23E-08 8.27E-08 8.31E-08 8.35E-08 8.39E-08 8.39E-08 
ag107 7.02E-08 7 .14E-08 7.27E-08 7.39E-08 7.52E-08 7.52E-08 
br 79 6.86E-08 6.97E-08 7.08E-08 7.19E-08 7.30E-08 7.30E-08 
dy162 6.34E-08 6.38E-08 6.42E-08 6.46E-08 6.49E-08 6.49E-08 
cd110 6.07E-08 6.14E·08 6.20E-08 6.27E-08 6.34E-08 6.34E-08 
dy164 6.00E-08 6.02E-08 6.05E-08 6.07E-08 6. 10E- 08 6.10E-08 
sn117 5. 77E·08 5.80E·08 5.83E·08 S.BSE-08 5.88E-08 5.88E-08 
mo 96 5.33E·08 5.38E·08 5.42E-08 5.47E-08 5.52E·08 5.52E-08 
l i 6 5.40E·08 5.42E·08 5.44E-08 5.47E-08 5.49E-08 5.49E·08 
cd114 4.91E·08 4.93E·08 4.96E·08 4.98E·08 5.01E-08 5.01E·08 
eu152 4.67E-08 6.56E-08 6.58E·08 6.60E-08 6.61E-08 4.65E·08 
xe129 4.23E-08 4.30E·08 4.37E·08 4.44E-08 4.51E·08 4.51E·08 
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sn119 4.38E-08 4.41E-08 4.43E-08 4.45E-08 4.47E-08 4.47E-08 
- pd11 0 4.08E-08 4.10E-08 4.12E-08 4.14E-08 4.16E-08 4.16E-08 

sn115 4.01E-08 4.03E-08 4.05E-08 4.07E-08 4.09E-08 4.09E-08 
sr 88 2.93E-08 2.94E-08 2.95E-08 2.97E·08 2.98E-08 2.98E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 244 
0 fraction of total absorption rate 

power= .OOmw burnup= 25470.mwd flux= 2.96E+07n/cm**2-sec 
0 initial '****** d ******* d '****** d ******* d ******* d 

xe130 2.60E-08 2.63E·08 2.65E-08 2.67E-08 2.70E-08 2.70E-08 
·te126 2.26E-08 2.29E-08 2.33E-08 2.36E-08 2.39E-08 2.39E-08 
ba136 2 .16E- 08 2.18E·08 2.20E-08 2. 21E -08 2.23E-08 2.23E-08 
se 82 2.02E-08 2.02E·08 2.03E-08 2.04E-08 2.05E-08 2.05E-08 
sn126 1.62E-08 1.62E-08 1.62E-08 1.63E-08 1.63E-08 1.63E-08 
dy163 1.58E-08 1.59E-08 1.60E-08 1.61E-08 1.62E-08 1.62E-08 
se 78 1.58E-08 1.59E-08 1. 60E- 08 1.60E-08 1.61E-08 1.61E-08 
kr 82 1.57E-08 1.58E-08 1. 59E- 08 1.60E-08 1.61E-08 1.61E-08 
sn124 1.39E-08 1.39E-08 1.40E-08 1.41E-08 1.41E-08 1.41E-08 
as 75 9.28E-09 9.32E-09 9.37E-09 9.41E-09 9.45E-09 9.45E-09 
i n113 7.99E-09 8.03E-09 8.07E-09 8.10E-09 8.14E-09 8.14E-09 
eu155 8.45E-09 2.21E-08 2.21E-08 2.21E-08 2.21E-08 8.12E-09 
sn118 5.59E-09 5.61E-09 5.64E-09 5.67E-09 5.69E-09 5.69E-09 
pm147 5.99E-09 3.31E-08 3.31E·08 3.31E-08 3.31E-08 5.62E-09 
sn122 4.83E-09 4.85E-09 4.87E-09 4.90E-09 4.92E-09 4.92E-09 
cd116 4.70E-09 4.72E-09 4.74E-09 4.76E-09 4.79E-09 4.79E-09 
sn120 3.55E-09 3.56E-09 3.58E-09 3.60E-09 3.61E-09 3.61E-09 
eu154 3.5iE-09 5.96E-09 5.99E-09 6.03E-09 6.06E-09 3.5iE-09 
ge 73 2.67E-09 2.68E-09 2.70E-09 2.71E-09 2.72E-09 2.72E-09 
sr 90 1. 72E-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09 1.72E-09 
dy160 1.63E-09 1.64E-09 1.66E-09 1.67E-09 1.69E-09 1.69E-09 
ho165 1. 60E- 09 1.61E-09 1.62E-09 1.63E-09 1.64E-09 1.64E-09 
gd160 1. 30E- 09 1.31E-09 1.31E-09 1.32E-09 1.33E-09 1.33E-09 
xe128 9.45E-10 9.54E-10 9.63E-10 9.72E·10 9.81E-10 9.81E-10 
ge 76 9.03E-10 9.07E-10 9.12E-10 9.16E-10 9.20E-10 9.20E-10 
sr 86 4.40E-10 4.44E-10 4.48E-10 4.52E-10 4.56E-10 4.56E-10 
cs137 3.97E-10 4.62E·10 4.62E-10 4.62E-10 4.62E-10 3.95E-10 
sn116 3.56E-10 3.59E·10 3.63E-10 3.66E-10 3.69E-10 3.69E-10 
te124 3.08E-10 3.11E-10 3.13E-10 3.15E-10 3. 17E -10 3. 17E -10 
nb 94 1. 62E-10 1.63E-10 1.65E-10 1.66E-10 1. 68E- 10 1.68E-10 
te122 1.50E-10 1.52E-10 1.53E-10 1.54E-10 1.56E-10 1.56E-10 
sr 87 1. 48E-10 1.49E-10 1.50E-10 1.52E-10 1.53E-10 1.53E-10 
se 76 1.22E-10 1.23E·10 1.24E·10 1.25E-10 1.26E-10 1.26E-10 
er166 7 .47E-11 7.51E-11" 7.56E·11 7.60E-11 7.65E-11 7.65E-11 
kr 80 7.03E-11 7.15E-11 7.27E-11 7.40E·11 7.53E-11 7.53E-11 
cs134 6.38E-11 5.71E-10 5.74E-10 5. 77E ·10 5.80E-10 5.98E-11 
ge 74 5.34E-11 5.37E·11 5.39E-11 5.42E-11 5.45E-11 5.45E-11 
kr 85 4. 47E -11 6.82E-11 6.82E-11 6.83E-11 6.83E-11 4.41E-11 
ge 72 3.96E-11 3.98E-11 4.00E-11 4.02E-11 4.04E-11 4.04E-11 
er167 9.51E-12 9.61E-12 9.72E-12 9.82E-12 9.93E-12 9.93E-12 
te123 7. 78E-12 7.88E-12 7.99E-12 8.10E-12 8.20E-12 8.20E-12 
cd108 5.22E-12 5.33E-12 5.43E-12 5.54E-12 5.64E-12 5.64E-12 

y 90 1. 64E-12 1.93E-12 1. 93E·12 1. 93E ·12 1.93E-12 1.64E-12 
sb125 4.10E-13 2.14E-12 2.13E·12 2.13E·12 2 .13E-12 3.85E-13 
ce144 2.22E-13 7.22E-11 7.22E-11 7.23E-11 7.23E-11 1. 79E-13 
be 9 1.13E-13 1.13E-13 1.14E-13 1.14E-13 1.15E-13 1.15E-13 
sn114 9.52E-14 9.61E·14 9.71E-14 9.80E-14 9.89E-14 9.89E-14 
l i 7 4.68E-14 4.70E·14 4.72E-14 4.74E-14 4. 77E-14 4. 77E -14 
ru106 5.54E-14 4.66E-12 4.65E·12 4.64E-12 4.64E-12 4.65E-14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 
0 fraction of total absorption rate 

8% uo2 fission products page 245 
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0 

0 
1 

0 

power= .OOmw burnup= 25470.mwd, flux= 2.96E+07n/cm**2-sec 
initial '****** d ******* d ******* d ******* d ******* d 

sb126 
cd109 
te127m 

1.85E-14 1.93E-14 1.93E-14 1.94E-14 1.94E-14 1.87E-14 
7.36E-19 2.61E-17 2.66E-17 2.72E-17 2.76E-17 6.82E·19 
3.00E-19 1.09E-12 1.09E-12 1.09E·12 1.09E·12 1.64E·19 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5470E+04mwd[ flux= 2.96E+07n/cm**2-sec 

· nuc ide concentrations, gram atoms 
basis = single reactor assembly 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
al 27 
al 28 
al 29 
al 30 
sf 28 
sf 29 
si 30 
sf 31 
sf 32 

totals 
flux 

charge ******* d ******* d ******* d ******* d ******* d 
1.49E-03 1.50E-03 1.50E-03 1.51E-03 1.52E-03 1.52E-03 
4.46E-06 4.48E·06 4.50E-06 4.52E-06 4.54E-06 4.54E-06 
5.19E-12 7.49E-12 7.50E-12 7.51E-12 7.52E-12 5.14E-12 

.OOE+OO 3.79E·36 3.80E-36 3.80E·36 3.81E-36 .OOE+OO 
1.85E-08 1.86E·08 1.86E-08 1.86E·08 1.87E·08 1.87E-08 
2.47E·04 2.49E·04 2.50E·04 2.51E-04 2.52E-04 2.52E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.97E-05 2.99E-05 3.00E-05 3.01E-05 3.03E-05 3.03E-05 
1.34E-08 1.35E-08 1.36E-08 1.37E-08 1.38E-08 1.38E-08 
1.96E-07 1.97E-07 1.98E-07 1.98E-07 1.99E-07 1.99E-07 
8.87E-31 8.86E·16 8.86E·16 8.87E·16 8.87E-16 8.87E-31 
9.29E-13 5.25E-12 5.26E-12 5.26E-12 5.26E-12 8.69E-13 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
3,23E-24 3,23E·09 3,23E-09 3,23E-09 3,23E-09 3,23E·24 
5.31E-31 5.30E·16 5.30E·16 5.31E·16 5.31E-16 5.31E-31 
4.83E-39 4.87E-24 4.91E-24 4.96E-24 S.OOE-24 S.OOE-39 
1.92E-01 1.93E-01 1.93E-01 1.94E-01 1.95E-01 1.95E-01 
1.38E-06 1.39E·06 1.41E·06 1.42E·06 1.43E-06 1.43E·06 
4.45E-06 4.47E-06 4.49E-06 4.51E-06 4.53E-06 4.53E-06 
2.65E-28 2.64E-13 2.64E-13 2.64E-13 2.65E-13 2.65E-28 

.OOE+OO 6.71E·26 6.72E-26 6.72E-26 6.73E-26 .OOE+OO 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
2.39E·26 2.39E·11 2.39E·11 2.39E-11 2.39E·11 2.40E·26 
3.94E-37 3.97E·22 4.01E-22 4.04E-22 4.08E-22 4.08E-37 

.OOE+OO 1.28E-31 1.30E-31 1.32E-31 1.34E-31 .OOE+OO 
5.58E-01 5.61E·01 5.63E-01 5.65E-01 5.68E-01 5.6BE-01 
1.26E-05 1.27E·05 1.28E·05 1.29E-05 1.30E-05 1.30E-05 
3.03E-10 3.07E-10 3.l1E·10 3.15E-10 3.20E·10 3.20E·10 
2.71E-38 2.74E-23 2.78E-23 2.82E-23 2.86E-23 2.86E-38 
5.76E·30 5.98E·30 6.08E·30 6.17E·30 6.26E-30 6.09E-30 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

2.96E+07 2.96E+07 2.96E+07 2.96E+07 2.96E-08 

sas2h: far-fteld crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5470E+04mwd[ flux= 2.96E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis • single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 

charge ******* d ******* d ******* d ******* d ******* d 
5.82E+01 5.88E+01 5.94E+01 6.00E+01 6.06E+01 6.06E+01 
4.14E-01 4.22E·01 4.30E-01 4.37E-01 4.45E-01 4.45E-01 
2.43E·02 2.47E·02 2.51E-02 2.55E-02 2.59E-02 2.59E-02 
8.51£-04 8.59E·04 8.66E-04 8.74E-04 8.82E·04 8.82E-04 
1.40E·09 1.42E·09 1.43E·09 1.44E-09 1.46E·09 1.46E-09 
3.94E·04 3.97E·04 4.00E·04 4.03E·04 4.06E-04 4.06E-04 
6.15E·11 6.16E·11 6.19E-11 6.21E-11 6.24E-11 6.25E·11 
2.04E·11 2.13E-11 2.14E·11 2.15E-11 2.16E-11 2.07E-11 
9.00E·10 9.07E-10 9.14E·10 9.21E-10 9.27E-10 9.28E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

light elements 

actinides 

( 

page 246 
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_bi209 7.76E-02 7.92E-02 8.09E-02 8.26E-02 8.42E-02 8.43E-02 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi210 2.42E-07 2.44E-07 2.46E-07 2.48E-07 2.50E-07 2.50E-07 
bi211 3.65E-12 3.65E-12 3.67E-12 3.68E-12 3.70E-12 3.71E-12 
bi212 1.93E-12 2.02E-12 2.03E-12 2.04E-12 2.05E-12 1. 97E-12 
bi213 3.28E-10 3.31E-10 3.34E-10 3.37E-10 3.41E-10 3.41E-10 
bi214 6.68E-10 6.73E-10 6.79E"10 6.84E-10 6.89E-10 6.89E-10 
po210 6.70E-06 6.74E-06 6.80E-06 6.85E-06 6.90E-06 6.90E-06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 4.03E-17 4.04E-17 4.05E-17 4.07E-17 4.09E-17 4.09E-17 

·po212 1.02E-22 1.06E-22 1.07E-22 1.07E-22 1.08E-22 1.03E-22 
po213 4.93E-19 4.98E-19 5.02E-19 5.07E-19 5.12E-19 5.12E-19 
po214 9.19E-17 9.26E-17 9.34E-17 9.41E-17 9.47E-17 9.48E-17 
po215 5.05E-17 5.07E-17 5.09E-17 5.11E-17 5.13E-17 5.14E-17 
po216 7.72E-17. 8.06E-17 8.10E-17 8.14E-17 8.17E-17 7.84E-17 
po218 1.04E-10 1.05E-10 1.06E-10 1.07E-10 1.07E-10 1.07E-10 
rn218 3.50E-44 3.77E-29 3.79E·29 3.81E-29 3.83E-29 3.64E-44 
rn219 1.12E·13 1.13E-13 1.13E-13 1.14E·13 1.14E-13 1.14E-13 
rn220 2.96E-14 3.09E-14 3.11E-14 3.12E·14 3.13E-14 3.01E-14 
rn222 1.85E-07 1.86E·07 1.88E-07 1.89E-07 1.91E-07 1.91E-07 
ra222 3.83E-41 4.09E·26 4.11E-26 4.14E-26 4.16E-26 3.89E-41 
ra223 2.80E-08 2.81E-08 2.82E-08 2.83E-08 2.85E-08 2.85E-08 
ra224 1.68E-10 1. 76E·10 1. 77E -10 1. 77E-10 1.78E-10 1.71E-10 
ra225 1.53E-07 1.55E-07 1.56E-07 1.58E·07 1.59E·07 1.59E-07 
ra226 2.83E-02 2.85E-02 2.87E·02 2.89E-02 2.91E-02 2.91E-02 
ra228 1.46E·10 1.48E-10 1.49E-10 1.51E-10 1.52E-10 1.52E-10 
ac225 1.04E·07 1.05E-07 1.06E-07 1.07E-07 1.08E-07 1.08E·07 
ac227 1.95E-05 1. 96E- 05 1.96E-05 1. 97E-05 1.98E-05 1.98E-05 
ac228 1. 79E ·14 1.81E-14 1.82E-14 1.84E-14 1.86E-14 1. 86E-14 
th226 1.87E-39 2.00E-24 2.01E-24 2.02E-24 2.03E-24 1.90E-39 
th227 4.53E-08 4.54E-08 4.56E·08 4.58E-08 4.59E-08 4.60E-08 
th228 3.21E-08 3.36E-08 3.37E·08 3.39E·08 3.40E-08 3.26E-08 
th229 2.98E-02 3.01E-02 3.04E-02 3.07E·02 3. 10E·02 3.10E-02 
th230 1. 37E+OO 1. 38E+OO 1.39E+OO 1.40E+OO 1.41E+OO 1.41E+OO 
th231 2.71E·09 3.48E-09 3.48E-09 3.49E-09 3.49E·09 2.71E·09 
th232 3.58E-01 3.62E·01 3.65E-01 3.69E-01 3.72E-01 3.72E-01 
th2:33 4.06E-28 4 .10E·13 4.14E-13 4. 18E -13 4.23E-13 4.23E-28 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
pa231 2.93E-02 2.94E·02 2.95E·02 2.96E·02 2.98E-02 2.98E-02 
pa232 6.25E-26 6.27E-11 6.30E-11 6.33E-11 6.36E·11 6.36E-26 

aas2h: far-field crit based 4n b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ SX uo2 
power= 4.890E·04mw, burnup=2.5470E+04mwd[ flux= 2.96E+07ntcm**2-sec 

nuc ide concentrations, gram atoms 
basis • single reactor assembly 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 

charge ******* d ******* d ******* d ******* d ******* d 
1.40E-06 1.40E-06 1.40E·06 1.39E·06 1.39E·06 1.39E-06 
1.81E·11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E·11 
8.07E-12 8.07E·12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.81E-36 1.94E-21 1.95E-21 1.96E·21 1.97E-21 1.84E-36 
6.58E-32 6.63E·17 6.69E·17 6.74E·17 6.80E-17 6.80E-32 
1.14E-06 1.22E·06 1.23E·06 1.23E·06 1.24E·06 1.16E-06 
7.12E-01 7.18E-01 7.24E·01 7.30E·01 7.35E·01 7.35E-01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 
6.55E+02 6.55E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 
1.94E+02 1.94E+02 1.94E+02 1.95E+02 1.95E+02 1.95E+02 
3.34E·13 4.15E-07 4.15E·07 4.16E-07 4.16E·07 3.11E·13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.76E-23 3.76E·08 3.76E-08 3.76E-08 3.77E-08 3.77E·23 

( 
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u240 3.26E-34 3.37E-34 3.48E-34 3.60E-34 3.71E-34 3.71E-34 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 1.60E-14 1.02E-12 1.02E·12 1.02E-12 1.02E-12 1.36E-14 
np236m 2.43E-28 2.43E·13 2.43E-13 2.43E-13 2.43E-13 2.43E-28 
np236 2.61E-06 2.62E-06 2.62E-06 2.63E-06 2.63E-06 2.63E-06 
np237 4.04E+01 4.04E+01 4.04E+01 4.03E+01 4.03E+01 4.03E+01 
np238 4.64E-15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 4.36E-15 
np239 1.61E-13 5.43E-06 5.44E-06 5.44E-06 5.44E-06 1.57E·13 
np240m 2.78E-36 2.87E-36 2.97E-36 3.07E-36 3.17E-36 3.17E-36 
np240 3.26E-38 1. 37E -16 1.37E-16 1. 37E-16 1.37E-16 3.66E-38 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 3.37E-11 1. 38E -10 1.38E-10 1. 38E-1 0 1.38E-10 3.22E-11 
pu237 3.58E-29 3.12E-14 3.11E-14 3.09E-14 3.08E-14 3.17E-29 
pu238 2.62E-03 2.75E·03 2.75E-03 2.75E-03 2.75E-03 2.61E-03 
pu239 2.65E+01 2.63E+01 2.62E+01 · 2.60E+01 2.59E+01 2.59E+01 
pu240 2.98E-01 2.93E-01 2.89E-01 2.85E-01 2.81E-01 2.81E-01 
pu241 1.08E-05 1. 46E- 05 1.44E-05 1.42E-05 1.40E-05 1.01E-05 
pu242 4.83E-05 4.83E-05 4.83E-05 4.84E-05 4.84E-05 4.84E-05 
pu243 1.56E-29 1.25E-14 1.25E-14 1.25E-14 1.25E-14 1.57E·29 
pu244 1.62E-23 1.68E-23 1.73E-23 1. 79E-23 1.85E-23 1.85E-23 
pu245 .OOE+OO 8.55E-35 8.84E-35 9.14E-35 9.44E-35 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.52E-35 1. 48E • 20 1.47E·20 1.45E-20 1.43E-20 1.43E-35 
am240 6.93E-33 6.79E-18 6. 71E-18 6.62E-18 6.53E-18 6.52E-33 
am241 4.47E-04 4.39E-04 4.33E-04 4.27E·04 4.21E-04 4.21E-04 
am242m 2.51E-08 2.53E-08 2.50E-08 2.47E-08 2.44E-08 2.36E-08 
am242 3.23E-13 2.01E-12 1.99E-12 1. 96E -12 1. 94E -12 3. 04E- 13 
am243 1.84E-07 1.83E-07 1.82E-07 1.81E-07 1.80E-07 1.80E-07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.71E-31 1. 70E ·16 1.69E-16 1. 68E -16 1.67E-16 1. 67E- 31 
am245 2.98E-40 1 .68E-35 1.73E-35 1.79E-35 1.85E-35 2.54E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 .OOE+OO 1.45E-23 1.43E-23 1. 41 E- 23 1.39E-23 .OOE+OO 
cm242 6.53E-11 4.06E-10 4.02E-10 3.96E-10 3.91E-10 6.15E·11 
cm243 1.00E-15 1.15E-15 1.13E-15 1.12E-15 1.11E-15 9.38E-16 
cm244 2.09E-12 2.66E-12 2.65E-12 2.63E-12 2.62E-12 2.02E-12 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5470E+04mwd( flux= 2.96E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cm247 
cm248 
cm249 
cm250 
cm251 

totals 
0 flux 

charge ******* d ******* d ******* d ******* d ******* d 
7.87E·15 7.67E·15 7.48E-15 7.30E-15 7.13E-15 7.13E-15 
5.89E-17 5.71E-17 5.54E-17 5.37E·17 5.21E-17 5.21E-17 
8.87E-20 8.92E-20 8.96E·20 9.01E-20 9.05E-20 9.05E-20 
4.70E-22 4.78E-22 4.86E-22 4.94E-22 5.02E·22 5.02E-22 

.OOE+OO 1.84E-33 1.87E-33 1.91E-33 1.94E·33 .OOE+OO 
1.82E·37 1.84E-37 1.85E-37 1.87E-37 1.88E-37 1.88E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

2.96E+07 2.96E+07 2.96E+07 2.96E+07 2.96E-08 
0 1q array has 20 entries. 

1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1library information •.. 

cross-section data taken from position number 28 of Library on unit 33. 

( 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was .•. 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
*****************************************•••················~··················· 

* * • 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other Identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far·field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 page 250 
power= .OOrnw, burnup= 25916.mwd1 flux= 2.96E+07n/crn**2-sec 

oasis • 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

Initial ******* d ******* d **** ** d ******* d ******* d 
productions 1.278555E+06 1.277911E+06 1.277274E+06 1.276642E+06 1.276016E+06 1.276007E+06 
absorptions 1.043883E+06 1.043584E+06 1.043289E+06 1.042996E+06 1.042707E+06 1.042701E+06 
k infinity 1.224807E+OO 1.224541E+OO 1.224276E+OO 1.224014E+OO 1.223754E+OO 1.223751E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actfnide 
absorptions 1.023805E+06 
non-actinide 
abs. frees. 1.923376E·02 
sas2h: far·field crit based 

1.023469E+06 1.023136E+06 1.022807E+06 1.022481E+06 

1.927501E-02 1.931602E-02 1.935685E-02 1.939768E-02 
on b&w 15x15t 3.00wtX, 20gwd/rntu 40% h2o/ 8% uo2 

fraction or total absorption rate 

1.022475E+06 

1.939726E-02 
fission products page 251 
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power= .OOmw burnup= 25916.mwd, flux= 2.96E+07n/cm**2-sec 
0 initial '****** d ******* d ****** d ******* d ******* d 

sm149 5.43E-03 5.43E-03 5.43E-03 5.43E-03 5.43E·03 5.43E·03 
nd143 2.47E·03 2.49E·03 2.50E·03 2.51E-03 2.52E·03 2.52E·03 
eu151 2.03E·03 2.03E·03 2.03E·03 2.04E-03 2.04E-03 2.04E·03 
rh103 1.21E·03 1.21E·03 1.22E·03 1.22E-03 1.23E·03 1.23E·03 
xe131 8.04E-04 8.07E·04 8. 11 E · 04 8.15E-04 8.18E-04 8.18E·04 
cs133 6.27E·04 6.30E·04 6.33E·04 6.36E-04 6.39E-04 6.39E·04 
sm147 4.59E-04 4.61E-04 4.63E·04 4.65E·04 4.67E-04 4.67E-04 

· tc 99 4.04E-04 4.05E·04 4.06E·04 4.07E-04 4.09E-04 4.09E·04 
nd145 3.54E-04 3.56E-04 3.57E·04 3.59E·04 3.61E-04 3.61E-04 
sm152 2.84E-04 2.86E·04 2.87E·04 2.89E·04 2.90E-04 2.90E·04 
mo 95 2.46E·04 2.47E-04 2.48E•04 2.49E·04 2.50E·04 2.50E-04 
gd155 2.24E·04 2.24E-04 2.24E·04 2.23E·04 2.23E-04 2.23E-04 
sm150 1.88E·04 1.89E·04 1.90E·04 1.91E·04 1.92E·04 1.92E-04 
kr 83 1.51E·04 1. 52E·04 1.52E·04 1.53E-04 1.54E·04 1.54E·04 
cs135 1.42E-04 1.43E·04 1.43E·04 1.44E-04 1.44E-04 1.44E·04 
eu153 1. 17E- 04 1. 17E · 04 1.18E·04 1.18E·04 1.19E-04 1.19E·04 
ru101 1.10E-04 1.11E-04 1. 11 E · 04 1.12E·04 1.12E·04 1.12E·04 
pr141 1.07E-04 1.07E-04 1.08E·04 1.08E·04 1.09E-04 1.09E-04 
cd113 1.02E·04 1.02E-04 1.02E-04 1.02E·04 1.02E·04 1.02E·04 
la139 8. 72E·05 8.76E·05 8.80E·05 8.84E·05 8.88E·05 8.88E-05 
gd157 5.79E·05 5.78E·05 5.77E-05 5.75E-05 5.74E·05 5. 74E·05 
ag109 4.60E-05 4.62E·05 4.64E·05 4.66E-05 4.69E·05 4.69E·05 
pd105 4.49E-05 4.51E·05 4.54E·05 4.56E-05 4.58E·05 4.58E·05 
ba137 4.23E-05 4.25E·05 4.27E·05 4.29E-05 4.31E-05 4.31E·05 
zr 93 3.38E-05 3.39E-05 3.41E·05 3.42E·05 3.44E-05 3.44E-05 

i 129 2.87E-05 2.88E-05 2.89E·05 2.91E·05 2.92E-05 2.92E-05 
nd144 2.72E·05 2.73E-05 2.75E-05 2.76E·05 2.77E·05 2.77E-05 
gd152 2.51E·05 2.52E-05 2.54E-05 2.56E·05 2.58E·05 2.58E-05 
mo 97 1. 98E · 05 1.99E·05 2.00E-05 2.01E-05 2.02E·05 2.02E·OS 
pd108 1.10E·05 1. 11 E · 05 1.11E-05 1.12E-05 1.12E·OS 1.12E·05 
ru 99 8.97E-06 9.10E·06 9.24E·06 9.37E-06 9.50E-06 9.51E·06 
zr 91 9.08E-06 9.13E·06 9.17E·06 9.21E-06 9.25E-06 9.25E·06 

y 89 8.69E-06 8.73E-06 8.77E·06 8.81E·06 8.85E·06 8.85E-06 
ru102 8.31E-06 8.35E-06 8.39E·06 8.43E·06 8.47E·06 8.47E-06 
ce142 7.28E·06 7.31E·06 7 .• 34E-06 7.38E·06 7.41E·06 7.41E-06 
nd148 6.99E·06 7.03E-06 7.06E-06 7.09E·06 7.13E·06 7.13E-06 
sm151 6.61E-06 6.97E·06 6.97E·06 6.98E-06 6.98E·06 6.61E-06 
nd146 5.92E·06 5.94E·06 5.97E·06 6.00E·06 6.03E·06 6.03E·06 
pd107 5.56E-06 5.58E-06 5.61E·06 5.64E·06 5.67E·06 5.67E·06 
in11 5 5 .18E-06 5.20E-06 5.22E·06 5.25E·06 5. 27E·06 5.27E·06 
ba138 5.03E·06 5.06E-06 5.08E-06 5.10E-06 5.13E·06 5 .13E·06 
ce140 4.71E·06 4.73E·06 4.76E·06 4.78E·06 4.80E·06 4.80E·06 
xe132 4.33E-06 4.35E·06 4.37E·06 4.39E·06 4.41E-06 4.41E·06 
RIO 98 2.87E-06 2.89E-06 2.90E·06 2.91E·06 2.93E-06 2.93E·06 
mo100 2.81E-06 2.82E·06 2.84E·06 2.8SE·06 2.86E·06 2.86E·06 
xe134 2. 78E-06 2.80E·06 2.81E·06 2.82E·06 2.84E·06 2.84E·06 
zr 92 2.20E·06 2.21E·06 2.22E·06 2.23E·06 2.24E·06 2.24E·06 

1127 2. 10E-06 2.11E·06 2.12E·06 2.13E·06 2. 14E·06 2 .14E-06 
ru104 1.92E·06 1 .93E·06 1.94E-06 1.9SE·06 1 .96E·06 1.96E·06 

1 sas2h: far-field crit based on b&w 15x15f 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 252 0 fraction o total absorgtion rate 

0 
power= .OOmw, burnup= 25916.mwd, flux= 2.96E+ 7n/cm**2·sec 

initial ****** d ******* d ****** d ******* d ******* d 

zr 96 1. 71E·06 1. 72E·06 1. 73E·06 1.74E·06 1. 75E·06 1. 75E-06 
nd150 1.59E-06 1.59E-06 1.60E-06 1.61E-06 1.61E-06 1.61E-06 
xe136 1.51E·06 1.52E·06 1.52E·06 1.53E-06 1.54E·06 1.54E·06 



~ ( 

Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717·0200·00021 REV 00 ATTACHMENT XIX · Page 194 

gd154 1.30E·06 1.31E·06 1.33E·06 1.34E-06 1.35E·06 1.35E·06 
cd111 1.25E·06 1.25E·06 1.26E·06 1.27E·06 1.27E·06 1.27E·06 
br 81 1. 11 E · 06 1.12E·06 1. 12E · 06 1.13E·06 1.13E·06 1.13E·06 
rb 85 1.06E·06 1.07E·06 1.07E·06 1.08E·06 1. 08E· 06 1.08E·06 
ba135 9.33E·07 9.48E·07 9.62E·07 9.77E·07 9.92E·07 9.92E·07 
zr 94 9.28E·07 9.32E·07 9.37E·07 9.41E·07 9.45E·07 9.45E-07 
zr 90 8.57E·07 8.61E·07 8.64E-07 8.68E·07 8.72E·07 8.72E-07 
sm154 7.53E·07 7.56E·07 7.60E·07 7.63E·07 7 .67E·07 7.67E·07 
te130 6.98E·07 7.01E·07 7.04E-07 7.08E·07 7.11E-07 7.11E·07 
rb 87 6.12E·07 6.15E·07 6.17E·07 6.20E·07 6.23E·07 6.23E·07 

. pd106 4.64E·07 4.66E·07 4.68E·07 4.71E·07 4.73E·07 4.73E·07 
se 77 4.50E·07 4.52E·07 4.54E·07 4.56E·07 4.58E·07 4.58E·07 
gd156 4.44E·07 4.47E·07 4.49E·07 4.51E-07 4.54E·07 4.54E·07 
ru100 3.44E·07 3.47E·07 3.50E·07 3.53E·07 3.56E·07 3.56E·07 
kr 84 2.92E·07 2.93E·07 2.94E·07 2.96E~07 2.97E·07 2.97E·07 
dy161 2.75E·07 2.76E-07 2. 77E·07 2.79E·07 2.80E·07 2.80E·07 
nd142 2.56E·07 2.58E·07 2.61E·07 2.63E·07 2.66E·07 2.66E·07 
ba134 2.44E·07 2.46E·07 2.48E·07 2.50E·07 2.52E·07 2.53E·07 
sb121 2.39E-07 2.41E·07 2.42E-07 2.43E·07 2.44E·07 2.44E·07 
sm148 2.21E-07 2.23E·07 2.25E·07 2.27E·07 2.29E·07 2.29E·07 
se 79 2.15E-07 2.16E·07 2.17E-07 2.18E·07 2.18E·07 2.18E·07 
sb123 1.93E·07 1.94E·07 1.95E·07 1.96E·07 1.97E-07 1.97E·07 
~d104 1.67E·07 1.68E·07 1.70E·07 1. 71E·07 1. 73E-07 1. 73E·07 

r 86 1.63E·07 1.63E·07 1.64E·07 1.65E·07 1.66E·07 1.66E·07 
te128 1.58E·07 1.58E·07 1.59E-07 1.60E·07 1.61E-07 1.61E·07 
nb 93 1.48E·O? 1.50E·07 1.53E·07 1.55E-07 1. 57E- 07 1.57E-07 
tb159 1.18E-07 1.19E·07 1.20E·07 1.20E-07 1.21E·07 1.21E·07 
se 80 1.08E·07 1.08E-07 1.09E·07 1.09E·07 1.10E·07 1.10E·07 
te125 1.08E·07 1.08E·07 1.09E·07 1.09E·07 1.10E·07 1.10E·07 
gd158 9.35E·08 9.39E·08 9.44E·08 9.49E·08 9.53E·08 9.53E·08 
cd112 8.39E·08 8.43E·08 8.47E·08 8.51E·08 8.55E·08 8.55E-08 
ag107 7.52E·08 7.65E·08 7.78E·08 7.90E·08 8.03E·08 8.03E·08 
br 79 7.30E·08 7.41E·08 7.52E·08 7.63E·08 7.74E·08 7.75E-08 
dy162 6.49E·08 6.53E·08 6.57E·08 6.60E·08 6.64E·08 6.64E·08 
cd110 6.34E·08 6.41E·08 6.47E-08 6.54E·08 6.61E·08 6.61E·08 
dy164 6.10E·08 6.13E·08 6.15E·08 6.18E·08 6.20E·08 6.20E·08 
sn117 5.88E·08 5.91E·08 5.94E·08 5.97E-08 6.00E·08 6.00E·08 
mo 96 5.52E·08 5.57E·08 5.62E·08 5.67E·08 5.72E·08 5.72E·08 
l i 6 5.49E·08 5.51E·08 5.54E·08 5.56E·08 5.58E·08 5.58E·08 
cd114 5.01E·08 5.03E·08 5.06E·08 5.08E·08 5.11E·08 5.11E·08 
xe129 4.51E-08 4.58E·08 4.66E·08 4.73E·08 4.80E-08 4.80E·08 
eu152 4.65E·08 6.63E·08 6.65E·08 6.66E·08 6.68E-08 4.64E·08 
sn119 4.47E·08 4.49E·08 4.51E·08 4.53E·08 4.56E·08 4.56E·08 
pd110 4.16E·08 4.18E·08 4.20E·08 4.22E·08 4.24E-08 4.24E·08 
sn115 4.09E·08 4.11E·08 4.13E·08 4.15E·08 4.17E·08 4.17E-08 
sr 88 2.98E·08 3.00E·08 3.01E·08 3.02E·08 3.04E·08 3.04E·08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 253 0 fraction of total absorption rate 
power= .OOmw, burnup= 25916.mwd, flux= 2.96E+07n/cm**2-sec 

0 initial ****** d ******* d ****** d ******* d ******* d 

xe130 2.70E·08 2.72E·08 2.74E·08 2.77E·08 2.79E·08 2.79E·08 
te126 2.39E·08 2.43E·08 2.46E·08 2.50E·08 2.53E·08 2.53E·08 
ba136 2.23E-08 2.25E·08 2.26E·08 2.28E·08 2.30E·08 2.30E-08 
se 82 2.05E·08 2.06E·08 2.07E·08 2.08E-08 2.09E·08 2.09E-08 
dy163 1.62E-08 1.63E·08 1.64E·08 1.65E-08 1.66E·08 1.66E·08 
kr 82 1.61E·08 1.62E·08 1.63E·08 1.64E-08 1.65E·08 1.65E-08 
sn126 1.63E·08 1.63E·08 1.64E·08 1.64E·08 1.64E-08 1.64E·08 
se 78 1.61E·08 1.62E·08 1.63E·08 1.63E·08 1.64E·08 1.64E·08 
sn124 1.41E·08 1.42E·08 1.43E·08 1.43E·08 1.44E·08 1.44E-08 
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_as 75 9.45E-09 9.50E-09 9.54E-09 9.59E-09 9.63E-09 9.63E-09 
in113 8.14E-09 8.18E-09 8.22E-09 8.26E-09 8.30E·09 8.30E-09 
eu155 8.12E-09 2.21E-08 2.21E-08 2.20E-08 2.20E-08 7.80E-09 
sn118 5.69E-09 5.72E-09 5.74E-09 5.77E-09 5.80E-09 5.80E-09 
pm147 5.62E-09 3.31E-08 3.31E-08 3.31E-08 3.31E-08 5.26E-09 
sn122 4.92E-09 4.94E-09 4.97E-09 4.99E-09 5.01E-09 5.01E-09 
cd116 4.78E-09 4.81E-09 4.83E-09 4.85E-09 4.87E-09 4.87E-09 
sn120 3.61E-09 3.63E-09 3.65E-09 3.67E-09 3.68E-09 3.68E-09 
eu154 3.52E-09 6.10E-09 6.13E-09 6.17E-09 6.20E-09 3.52E-09 
ge 73 2.72E-09 2.74E-09 2.75E-09 2.76E-09 2.77E-09 2.77E-09 

·dy160 1.69E-09 1.71E-09 1. 72E-09 1.74E-09 1.76E-09 1.76E-09 
sr 90 1. 72E-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09 1.71E-09 
ho165 1.64E-09 1.66E-09 1.67E-09 1.68E-09 1.69E-09 1.69E-09 
gd160 1.33E-09 1.33E-09 1.34E-09 1.35E-09 1.35E-09 1.35E-09 
xe128 9.81E-1-0 9.90E-10 9.99E-10 1.01E-09 1.02E-09 1.02E-09 
ge 76 9.20E-10 9.24E-10 9.29E-10 9.33E-10 9.37E-10 9.37E-10 
sr 86 4.56E-10 4.60E-10 4.64E-10 4.68E-10 4.72E-10 4.72E-10 
cs137 3.95E-10 4.62E-10 4.62E-10 4.62E-10 4.63E-10 3.93E-10 
sn116 3.69E-10 3.73E-10 3.76E-10 3.80E-10 3.83E-10 3.83E-10 
te124 3.18E- 10 3.20E-10 3.22E-10 3.24E-10 3.27E-10 3.27E-10 
nb 94 1.68E-10 1. 70E-10 1.71E-10 1. 73E-10 1. 75E-10 1. 75E -10 
te122 1.56E-10 1. 57E -10 1.59E-10 1.60E-10 1. 62E-10 1.62E-10 
sr 87 1.53E-10 1.54E-10 1.55E- 10 1.56E-10 1. 5 7E -10 1. 57E -10 
se 76 1. 26E -10 1.27E-10 1.28E-10 1.29E-10 1.30E-10 1.30E-10 
kr 80 7.53E-11 7.66E-11 7.79E-11 7.92E-11 8.06E-11 8.06E-11 
er166 7.65E-11 7.69E-11 7.74E-11 7.78E-11 7.83E-11 7.83E-11 
cs134 5.98E-11 5.83E-10 5.85E-10 5.88E-10 5.91E-10 5.60E-11 
ge 74 5.45E·11 5.47E-11 5.50E-11 5.52E-11 5.55E-11 5.55E-11 
kr 85 4.41E-11 6.83E-11 6.84E-11 6.84E-11 6.84E-11 4.35E-11 
ge 72 4.04E·11 4.06E·11 4.08E-11 4.10E-11 4. 12E -11 4.12E-11 
er167 9.93E·12 1.00E-11 1.01E-11 1.03E-11 1. 04E -11 1.04E-11 
te123 8.20E-12 8.31E-12 8.42E-12 8.53E-12 8.65E-12 8.65E-12 
cd108 5.65E-12 5.76E-12 5.87E-12 5.98E-12 6.10E-12 6.10E-12 
y 90 1.64E-12 1.93E-12 1.94E·12 1. 94E -12 1.94E-12 1.63E-12 

sb125 3.85E-13 2.13E-12 2.13E·12 2.13E-12 2.13E-12 3.60E-13 
ce144 1.79E-13 7.23E-11 7.24E-11 7.24E-11 7.24E·11 1.43E-13 
be -9 1.15E-13 1.15E-13 1.16E-13 1.16E-13 1.17E-13 1.17E -13 
sn114 9.90E-14 9.99E-14 1.01E-13 1.02E-13 1. 03E ·13 1.03E-13 
l i 7 4. 77E-14 4.79E-14 4.81E-14 4.84E-14 4. 86E-14 4.86E-14 
ru106 4.64E-14 4.63E-12 4.62E-12 4.61E·12 4.61E-12 3.88E-14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40% h2o/ 8% uo2 fission products page 254 
0 . fraction of total a sorption rate 

0 
power= .OOmw, burnup= 25916.mwd, flux= 2.96E+07n/cm**2-sec 

initial ****** d ******* d ****** d ******* d ******* d 

ab126 1.87E-14 1.94E-14 1.95E-14 1.95E-14 1.95E-14 1.88E-14 
cd109 6.81E-19 2.82E-17 2.87E-17 2.93E-17 2.99E-17 6.55E-19 
te127• 1.64E·19 1.08E-12 1. 08E -12 1.08E-12 1.08E-12 8.19E-20 

1 
aas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 255 

power• 4.890E-04mw, burnup•2.5916E+04mwd[ flux= 2.96E+07ntc•**2-sec 
0 nuc ide concentration•, gram atoms 

basis = single reactor assembly 
charge ******* d ******* d ******* d ******* d ******* d 

h 1 1.52E-03 1.52E-03 1.53E-03 1.54E-03 1.54E-03 1.54E-03 
h 2 4.54E-06 4.56E-06 4.58E-06 4.60E-06 4.62E-06 4.62E-06 
h 3 5.14E-12 7.52E-12 7.53E-12 7.54E-12 7.55E-12 5.09E-12 
h 4 .OOE+OO 3.81E-36 3.82E-36 3.83E-36 J.83E-36 .OOE+OO 

he 3 1.87E-08 1.87E-08 1.88E-08 1.88E·08 1.88E-08 1.88E-08 
he 4 2.52E-04 2.53E-04 2.54£-04 2.55E-04 2.56£-04 2.56E-04 
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0 

he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 3.03E-05 3.04E-05 3.05E-05 3.07E·05 3.08E-05 3.08E-05 
ne 21 1.38E-08 1.39E-08 1.41E-08 1.42E·08 1.43E-08 1.43E-08 
ne 22 1.99E-07 2.00E-07 2.01E-07 2.02E-07 2.03E-07 2.03E-07 
ne 23 8.87E-31 8.86E-16 8.87E-16 8.87E-16 8.87E·16 8.87E-31 
na 22 8.69E·13 5.26E·12 5.26E-12 5.26E-12 5.26E-12 8.13E-13 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7 .53E+03 7.53E+03 
na 24 3.23E-24 3.23E-09 3.23E-09 3.23E-09 3.23E-09 3.23E-24 
na 24m 5.31E-31 5.31E-16 5.31E-16 5.31E-16 5.31E-16 5.31E-31 
na 25 5.00E-39 5.04E-24 5.09E-24 5.13E-24 5.18E-24 5.18E-39 

- mg 24 1.95E-01 1. 96E- 01 1.97E-01 1.98E-01 1.98E-01 1.98E-01 
mg 25 1.43E-06 1. 44E- 06 1.46E-06 1.47E-06 1.48E-06 1.48E-06 
mg 26 4.53E-06 4.55E-06 4.57E-06 4.59E-06 4.61E-06 4.61E-06 
mg 27 2.65E~28 2.64E-13 2.64E-13 2.65E·13 2.65E-13 2.65E-28 
mg 28 .OOE+OO 6.73E-26 6.73E-26 -6.74E-26 6.74E-26 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99£+04 
al 28 2.40E-26 2.39E·11 2.39E-11 2.40E-11 2.40E-11 2.40E-26 
al 29 4.08E-37 4.11E-22 4.15E-22 4.19E-22 4.23E-22 4.23E-37 
al 30 .OOE+OO 1.35E-31 1.37E-31 1.39E-31 1.41E-31 .OOE+OO 
si 28 5.68E-01 5.70E-01 5.73E-01 5.75E-01 5.78E-01 5.78E-01 
si 29 1.30E-05 1.32E-05 1.33E-05 1.34E-05 1.35E-05 1.35E-05 
si 30 3.20E-10 3.24E-10 3.28E-10 3.32E-10 3.37E-10 3.37E-10 
si 31 2.86E-38 2.90E-23 2.94E-23 2.98E-23 3.02E-23 3.02E-38 
si 32 6.09E-30 6.33E-30 6.44E-30 6.53E-30 6.62E-30 6.43E-30 

totals 5. 75E+04 5. 75E+04 5. 75E+04 5. 75E+04 5.75E+04 5.75E+04 
flux 2.96E+07 2.96E+07 2.97E+07 2.97E+07 2.97E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04rnw, burnup=2.5916E+04mwd( flux= 2.96E+07n/crn**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 

charge ******* d ******* d ******* d ******* d ******* d 
6.06E+01 6.12E+01 6.18E+01 6.24E+01 6.30E+01 6.30E+01 
4.45E-01 4.53E-01 4.61E-01 4.70E-01 4.78E-01 4.78E-01 
2.59E-02 2.63E-02 2.67E-02 2.71E-02 2.75E-02 2.75E-02 
8.82E-04 8.90E-04 8.97E-04 9.05E·04 9.13E-04 9.13E-04 
1.46E-09 1.47E-09 1.49E-09 1.50E·09 1.51E-09 1.51E-09 
4.06E-04 4.09E-04 4.12E-04 4.15E-04 4.18E-04 4.18E-04 
6.25E-11 6.26E-11 6.29E-11 6.31E-11 6.34E-11 6.35E-11 
2.07E-11 2.17E-11 2.18E-11 2.19E-11 2.20E-11 2.10E-11 
9.28E-10 9.34E-10 9.41E-10 9.48E-10 9.54E-10 9.54E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
8.43E-02 8.60E-02 8.77E-02 8.94E-02 9.12E-02 9.12E-02 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.50E-07 2.52E-07 2.53E-07 2.55E-07 2.57E-07 2.57E-07 
3.71E-12 3.71E-12 3.73E·12 3.74E·12 3.76E-12 3.76E-12 
1.97E-12 2.06E-12 2.07E·12 2.08E·12 2.08E-12 2.00E-12 
3.41E-10 3.44E-10 3.47E-10 3.51E-10 3.54E·10 3.54E-10 
6.89E-10 6.94E-10 6.99E-10 7.04E-10 7.09E·10 7.09E·10 
6.90E-06 6.95E-06 7.00E-06 7.05E-06 7.10E·06 7.10E·06 

• OOE+OO • OOE+OO • OOE+OO • OOE+OO • OOE+OO • OOE+OO 
4.09E-17 4.10E-17 4.12E-17 4.14E-17 4.15E·17 4.16E·17 
1.03E-22 1.08E-22 1.09E·22 1.09E-22 1.10E·22 1.05E·22 
5.12E-19 5.17E-19 5.22E-19 5.27E-19 5.32E-19 5.32E-19 
9.48E-17 9.54E-17 9.61E-17 9.68E-17 9.75E-17 9.75E-17 
5.14E-17 5.15E-17 5.17E-17 5.19E·17 5.21E·17 5.22E-17 
7.84E-17 8.21E-17 8.25E-17 8.28E-17 8.32E·17 7.96E-17 
1.07E-10 1.08E-10 1.09E-10 1.10E-10 1.10E-10 1.10E·10 
3.64E·44 3.84E-29 3.86E-29 3.88E-29 3.90E-29 3.64E-44 
1.14E-13 1.15E-13 1.15E-13 1.15E·13 1.16E-13 1.16E·13 

actinides page 256 
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rn220 3.01E·14 3.15E·14 3.16E-14 3. 18E -14 3.19E·14 3.05E·14 
rn222 1.91E-07 1.92E-07 1.93E·07 1.95E-07 1.96E-07 1.96E-07 
ra222 3.89E-41 4.17E-26 4.19E·26 4.21E-26 4.23E-26 3.95E·41 
ra223 2.85E-08 2.86E-08 2.87E-08 ·2.88E·08 2.89E-08 2.90E-08 
ra224 1.71E-10 1. 79E -10 1.80E·10 1.81E·10 1.81E-10 1. 74E-10 
ra225 1.59E·07 1.61E-07 1.62E-07 1.64E-07 1.65E·07 1.65E-07 
ra226 2.91E-02 2.93E-02 2.96E-02 2.98E·02 3.00E·02 3.00E-02 
ra228 1.52E·10 1. 54E -10 1.55E-10 1. 57E -10 1.58E·10 1. SBE-10 
ac225 1.08E-07 1.09E-07 1.10E-07 1.11E·07 1.12E-07 1.12E-07 
ac227 1.98E·05 1.99E·05 1.99E-05 2.00E-05 2.01E-05 2.01E-05 

· ac228 1.86E·14 1. 88E ·14 1.90E·14 1.91E·14 1.93E·14 1.93E-14 
th226 1.90E-39 2.03E·24 2.04E-24 2.05E-24 2.06E·24 1.93E-39 
th227 4.60E-08 4.61E·08 4.63E-08 4.65E-08 4.67E-08 4.67E-08 
th228 3.26E-08 3.42E-08 3.43E·08 3.45E-08 3.46E-08 3.31E·08 
th229 3.10E-02 3.13E-02 3.16E·02 3.19E-02 3.22E-02 3.22E·02 
th230 1.41E+OO 1. 42E+OO 1.43E+OO 1.44E+OO 1.45E+OO 1.45E+OO 
th231 2.71E·09 3.50E-09 3.50E-09 3.51E·09 3.51E-09 2.71E-09 
th232 3.72E-01 3. 76E·01 3.80E-01 3.83E-01 3.87E-01 3.87E-01 
th233 4.23E-28 4. 27E ·13 4.31E-13 4.35E-13 4.40E-13 4.40E-28 
th234 5.36E-07 5.36E·07 5.36E·07 5.36E-07 5.36E-07 5.36E·07 
pa231 2.98E-02 2.99E-02 3.00E·02 3.01E-02 3.02E-02 3.02E·02 
pa232 6.36E-26 6.39E-11 6.41E-11 6.44E-11 6.47E-11 6.47E-26 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5916E+04mwd[ flux= 2.96E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 

charge ******* d ******* d ******* d ******* d ******* d 
1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E·06 
1.81E-11 1.81E-11 1.81E·11 1.81E·11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.84E·36 1.97E-21 1.98E-21 1.99E·21 2.00E·21 1.87E-36 
6.80E·32 6.84E·17 6.90E-17 6.95E-17 7.01E·17 7.01E·32 
1.16E·06 1.25E·06 1.25E-06 1.26E-06 1.26E·06 1.18E·06 
7.35E-01 7.41E·01 7.47E·01 7.52E-01 7.58E-01 7.58E·01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 
6.54E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 
1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 
3.11E·13 4.16E-07 4.16E-07 4.17E·07 4.17E-07 2.92E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.77E-23 3.76E-08 3.77E·08 3.77E-08 3.77E-08 3.77E-23 
3.71E-34 3.83E-34 3.95E·34 4.08E·34 4.20E-34 4.20E·34 

• OOE+OO • OOE+OO .OOE+OO • OOE+OO • OOE+OO • OOE+OO 
1.36E·14 1.02E-12 1.02E-12 1.02E·l2 1.02E·12 1.16E·14 
2.43E·28 2.43E·13 2.43E-13 2.43E-13 2.43E·13 2.43E·28 
2.63E·06 2.64E-06 2.64E-06 2.64E-06 2.65E·06 2.65E-06 
4.03E+01 4.03E+01 4.03E+01 4.03E+01 4.03E+01 4.03E+01 
4.36E·15 1.82E·07 1.82E·07 1.82E-07 1.82E·07 4.14E·15 
1.57E-13 5.44E·06 5.44E·06 5.44E-06 5.45E-06 1.54E·13 
3.17E-36 3.27E·36 3.37E·36 3.48E-36 3.58E·36 3.59E·36 
3.66E-38 1.37E-16 1.37E-16 1.37E·16 1.37E·16 4.08E·38 

.OOE+OO .OOE+OO .OOE+O~ .OOE+OO .OOE+OO .OOE+OO 
3.22E·11 1.38E-10 1.38E-10 1.38E·10 1.38E·10 3.06E·11 
3.17E-29 3.06E·14 3.05E-14 3.03E-14 3.02E-14 3.03E·29 
2.61E·03 2.75E-03 2.75E-03 2.75E-03 2.76E·03 2.61E-03 
2.59E+01 2.57E+01 2.56E+01 2.54E+01 2.53E+01 2.53E+01 
2.81E-01 2.77E·01 2.73E-01 2.70E·01 2.67E-01 2.66E·01 
1.01E-05 1.38E-05 1.36E·05 1.35E·05 1.33E·05 9.48E-06 
4.84E·05 4.84E-05 4.84E-05 4.84E-05 4.85E·05 4.85E-05 
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pu243 1.57E-29 1.25E-14 1.25E-14 1.25E-14 1.25E-14 1.58E-29 
pu244 1.85E-23 1.91E-23 1.97E-23 2.03E-23 2.09E-23 2.09E-23 
pu245 .OOE+OO 9.75E-35 1.01E-34 1.04E-34 1.07E-34 .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.43E·35 1.40E-20 1.39E-20 1.37E-20 1.36E-20 1.35E-35 
am240 6.52E-33 6.41E-18 6.34E-18 6.27E-18 6.20E-18 6.19E-33 
am241 4.21E-04 4.14E-04 4.09E-04 4.05E-04 4.00E-04 3.99E·04 
am242m 2.36E-08 2.39E-08 2.37E-08 2.34E-08 2.32E-08 2.24E-08 
am242 3.04E-13 1. 90E- 12 1.88E-12 1. 86E -12 1.84E-12 2.89E-13 
am243 1.80E-07 1. 79E-07 1.78E-07 1. 77E-07 1. 76E-07 1. 76E-07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.67E-31 1.66E-16 1.65E-16 1.64E-16 1.64E-16 1. 63E- 31 
am245 2.54E-40 1.91E-35 1.97E-35 2.03E-35 2.10E-35 2.24E-40 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 .OOE+OO 1.37E-23 1.35E-23 1.34E-23 1.32E-23 .OOE+OO 
cm242 6.15E-11 3.84E-10 3.80E-10 3.76E-10 3.72E-10 5.83E-11 
cm243 9.38E-16 1. 09E ·15 1.07E-15 1. 06E -15 1.05E-15 8.87E-16 
cm244 2.02E-12 2.60E-12 2.59E-12 2.58E-12 2.57E-12 1.96E-12 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.5916E+04mwd( flux= 2.96E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cni24 7 
cm248 
cm249 
cm250 
cm251 

totals 

charge ******* d ******* d ******* d ******* d ******* d 
7.13E-15 6.96E-15 6.80E-15 6.66E-15 6.51E-15 6.51E-15 
5.21E-17 5.06E-17 4.91E-17 4.77E-17 4.64E-17 4.63E-17 
9.05f-20 9.09E-20 9.12E-20 9.16E-20 9.20E-20 9.20E-20 
5.02E-22 5.11E-22 5.19E-22 5.27E-22 5.35E-22 5.35E-22 

.OOE+OO 1.97E-33 2.00E-33 2.03E-33 2.07E-33 .OOE+OO 
1.88E·37 1.90E-37 1.91E-37 1.93E-37 1.95E-37 1.95E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.96E+07 2.96E+07 2.97E+07 2.97E+07 2.97E-08 
0 1q array has 
0 3q array has 
0 3q array has 
0
0 

3
4

qq array has 
array has 

0 54q array has 
1library Information ••• 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries·. 

12 entries. 

cross-section data taken from position number 29 of library on unit 33. 

pass 1 
l)aSS 0 
~scale-system control •odule sas2 library* 
used a time-dependent neutron spectrum 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
~ass 0 
scale-system control •odule sas2 library* 

used a time-dependent neutron spectrum1 for each of the above passes 
pass 0 applies start-up fuel densttt1es 
pass n applies mid tl•e densities of nth library interval 

first librarv updated was... . 
******************************************************************************** 
* * prelim lwr orfgen-s binary working llbrary--id = 1143 * 

* 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

made from modified card-image origen-s libraries of scale 4.2 
data from the light element, actinide, and fission product libraries 

decay data, including gamma and total energy, are from endf/b·vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: ft33f001 

8/29/1996 date library was produced 
1697 total number of nuclides in libr~ry 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 259 
power= .OOmw, burnup= 26363.mwd1 f~ux= 2.97E+07n/cm**2-sec 

DaSlS = 
(note, k·infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial ******* d ******* d ******* d ******* d ******* d 
productions 1.276652E+06 1.276031E+06 1.275415E+06 1.274805E+06 1.274199E+06 1.274190E+06 
absorptions 1.042930E+06 1.042643E+06 1.042360E+06 1.042079E+06 1.041801E+06 1.041795E+06 
k infinity 1.224102E+OO 1.223842E+OO 1.223584E+OO 1.223328E+OO 1.223074E+OO 1.223072E+OO 

initial ******* d ******* d ******* d ******* d ******* d 
actinide 
absorptions 1.022700E+06 
non-actinide 
abs. fracs. 1.939762E-02 
sas2h: far-field crit based 

power= .OOmw, burnup= 
initial ******* d 

sm149 
nd143 
eu151 
rh103 
xe131 
cs133 
sm147 
tc 99 
nd145 
sm152 
mo 95 
gd155 
sm150 
kr 83 
cs135 

5.4'3E·03 
2.52E-03 
2.04E-03 
1.23E-03 
8.18E·04 
6.38E·04 
4. 67E·04 
4.09E·04 
3.61E·04 
2.90E·04 
2.50E·04 
2.23E-04 
1.92E·04 
1.54E·04 
1.44E-04 

5.43E·03 
2.53E·03 
2.05E·03 
1.23E-03 
8.22E·04 
6.41E·04 
4.69E-04 
4.10E-04 
3.62E-04 
2.92E·04 
2.51E-04 
2.23E-04 
1.93E·04 
1.55E-04 
1.45E-04 

1.022376E+06 1.022056E+06 1.021739E+06 

1.943815E-02 1.947886E-02 1.951891E·02 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

fraction of total absorption rate 
26363.mwd flux= 2.97E+07n/cm**2·sec 

******* d '****** d ******* d ******* d 

5.43E·03 
2.54E·03 
2.05E·03 
1.24E·03 
8.25E-04 
6.44E·04 
4.71E·04 
4.11E·04 
3.64E·04 
2.93E·04 
2.52E-04 
2.22E-04 
1.94E·04 
1.55E-04 
1.46E·04 

5.43E-03 
2.55E-03 
2.05E·03 
1.24E-03 
8.29E·04 
6.47E·04 
4.73E·04 
4.12E·04 
3.66E-04 
2.95E-04 
2.53E-04 
2.22E-04 
1 .95E·04 
1.56E-04 
1.46E-04 

5.43E-03 
2.56E-03 
2.06E-03 
1.25E-03 
8.33E·04 
6.50E·04 
4.75E·04 
4. 14E·04 
3.67E-04 
2.96E-04 
2.55E-04 
2.22E-04 
1.96E-04 
1. 57E- 04 
1.47E-04 

5.43E·03 
2.56E-03 
2.06E-03 
1.25E·03 
8.33E-04 
6.50E-04 
4. 75E-04 
4. 14E-04 
3.67E·04 
2.96E-04 
2.55E-04. 
2.22E-04 
1.96E-04 
1.57E-04 
1.47E-04 

1.021425E+06 

1.955897E-02 
uo2 

1.021419E+06 

1.955867E-02 
fission products page 260 
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- eu153 1.19E·04 1.20E·04 1.20E·04 1.21E·04 1. 21 E · 04 1.21E·04 
ru101 1.12E·04 1.13E·04 1.13E·04 1.14E·04 1.14E·04 1.14E·04 
pr141 1.09E·04 1.09E·04 1.10E·04 1.10E·04 1. 11 E · 04 1.11 E · 04 
cd113 1.02E·04 1.02E·04 1.01E·04 1.01E·04 1.01E·04 1.01E·04 
la139 8.89E·05 8.93E·05 8.97E·05 9.01E·05 9.05E·05 9.05E·05 
gd157 5. 74E· 05 5.73E·05 5.72E·05 5.71E·05 5.69E·05 5.69E·05 
ag109 4.69E·05 4.71E·05 4.73E·05 4.75E·05 4. 77E·05 4.77E·05 
cd105 4.58E·05 4.60E·05 4.62E·05 4.64E·05 4.66E·05 4.66E·05 

a137 4.31E·05 4.33E·05 4.35E·05 4.37E·05 4.39E·05 4.39E·05 
zr 93 3.44E·05 3.45E·05 3.47E·05 3.48E·05 3.50E·05 3.50E·05 

i 129 2.92E·05 2.94E·05 2.95E·05 2.96E·05 2.98E·05 2.98E·05 
nd144 2. 77E·05 2.79E·05 2.80E·05 2.81E·05 2.83E·05 2.83E·05 
gd152 2.58E·05 2.60E·05 2.62E·05 2.64E·05 2.66E·05 2.66E·05 
mo 97 2.02E·05 2.03E·05 2.04E·05 2.04E·05 2.05E·05 2.05E·05 
pd108 1.12E·05 1.13E·05 1.14E·05 1.14E·05 1.15E·05 1 • 15 E · 05 
ru 99 9.50E·06 9.64E·06 9.77E·06 9.91E·06 1. OOE· 05 1.00E·05 
zr 91 9.25E·06 9.30E·06 9.34E·06 9.38E·06 9.42E·06 9.42E·06 
y 89 8.86E·06 8.90E·06 8.94E·06 . 8.98E·06 9.02E·06 9.02E·06 

ru102 8.47E·06 8.51E·06 8.55E·06 8.59E·06 8.63E·06 8.63E·06 
ce142 7.42E·06 7.45E·06 7.48E·06 7.52E·06 7.55E·06 7.55E·06 
nd148 7.13E·06 7.16E·06 7.19E·06 7.22E·06 7.26E·06 7.26E·06 
sm151 6.62E·06 6.98E·06 6.99E·06 6.99E·06 6.99E·06 6.61E·06 
nd146 6.03E·06 6.06E·06 6.09E·06 6.11E·06 6.14E·06 6.14E·06 
pd107 5 .67E·06 5.69E·06 5.72E·06 5.75E·06 5.77E·06 5.77E·06 
in115 5.27E·06 5.29E·06 5.32E·06 5.34E·06 5.36E·06 5.36E·06 
ba138 5.13E·06 5.15E·06 5. 17E · 06 5.20E·06 5.22E·06 5.22E·06 
ce140 4.80E·06 4.82E·06 4.85E·06 4.87E·06 4.89E·06 4.89E·06 
xe132 4.41E·06 4.43E·06 4.45E·06 4.47E·06 4.49E·06 4.49E·06 
mo 98 2.93E·06 2.94E·06 2.95E·06 2.97E·06 2.98E·06 2.98E·06 
mo100 2.86E·06 2.88E·06 2.89E·06 2.90E·06 2.92E·06 2.92E·06 
xe134 2.84E·06 2.85E·06 2.86E·06 2.87E·06 2.89E·06 2.89E·06 
zr 92 2.24E·06 2.25E·06 2.26E·06 2.27E·06 2.28E·06 2.28E·06 

i 127 2.14E·06 2 .15E·06 2.16E·06 2. 17E · 06 2.18E·06 2.18E·06 
ru104 1. 96E·06 1.97E·06 1.97E·06 1.98E·06 1.99E·06 1.99E·06 

1 sas2h: far-field crit based on b&w 1Sx15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 261 
0 fraction of total absorption rate 

power= .OOmw~ burnup= 26363.mwd~ flux= 2.97E+07n/cm**2·sec 
0 initial ****** d ******* d ****** d ******* d ******* d 

zr 96 1. 74E·06 1.75E·06 1. 76E·06 1. 77E·06 1.78E·06 1.78E·06 
nd150 1.61E·06 1.62E·06 1.63E·06 1.64E·06 1.64E·06 1.64E·06 
xe136 1.54E·06 1.54E·06 1.55E·06 1.56E·06 1.57E·06 1.57E·06 
gd154 1.35E·06 1.37E·06 1.38E·06 1.39E·06 1.40E·06 1.40E·06 
cd111 1.27E·06 1.28E·06 1.28E·06 1.29E·06 1.30E·06 1.30E·06 
br 81 1.13E·06 1.14E·06 1. 14E · 06 1.15E·06 1.15E·06 1.15E·06 
rb 85 1.08E·06 1.09E·06 1.09E·06 1.10E·06 1.10E·06 1.10E·06 
ba135 9.92E·07 1.01E·06 1.02E·06 1.04E·06 1.05E·06 1.05E·06 
zr 94 9.45E·07 9.49E·07 9.54E·07 9.58E·07 9.62E·07 9.62E·07 
zr 90 8.73E·07 8.77E·07 8.81E·07 8.85E·07 8.89E·07 8.89E·07 
sm154 7.67E·07 7.71E·07 7.74E·07 7.78E·07 7.81E·07 7.81E·07 
te130 7.11E·07 7.14E·07 7.18E·07 7.21E·07 7.24E·07 7.24E·07 
rb 87 6.23E·07 6.26E·07 6.29E·07 6.32E·07 6.34E·07 6.34E·07 
pd106 4.73E·07 4.75E·07 4.77E·07 4.79E·07 4.82E·07 4.82E·07 
se 77 4.59E·07 4.61E·07 4.63E·07 4.65E·07 4.67E·07 4.67E·07 
gd156 4.53E·07 4.56E·07 4.58E·07 4.60E·07 4.63E·07 4.63E·07 
ru100 3.56E·07 3.59E·07 3.62E·07 3.65E·07 3.68E·07 3.68E·07 
kr 84 2.97E·07 2.98E·07 3.00E·07 3.01E·07 3.03E·07 3.03E·07 
dy161 2.80E·07 2.81E·07 2.83E·07 2.84E·07 2.85E·07 2.85E·07 
nd142 2.66E·07 2.68E·07 2.70E·07 2.73E·07 2.75E·07 2.75E·07 
ba134 2.53E·07 2.55E·07 2.57E·07 2.59E·07 2.62E·07 2.62E·07 



f c 
Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717·0200·00021 REV 00 ATTACHMENT XIX - Page 201 

sb121 2.44E·07 2.45E·07 2.46E·07 2.47E-07 2.48E·07 2.48E-07 
sm148 2.29E·07 2.32E·07 2.34E·07 2.36E·07 2.38E·07 2.38E-07 
se 79 2.19E·07 2.19E·07 2.20E·07 2.21E·07 2.22E-07 2.22E-07 
sb123 1.97E-07 1.98E·07 1.99E-07 2.00E·07 2.01E·07 2.01E·07 
~d104 1.73E-07 1. 74E·07 1. 76E·07 1.78E·07 1.79E·07 1.79E·07 

r 86 1.66E-07 1.66E-07 1.67E·07 1.68E-07 1.69E·07 1.69E·07 
nb 93 1.57E-07 1.60E-07 1.62E-07 1.64E·07 1.67E·07 1.67E-07 
te128 1.61E·07 1.61E-07 1.62E-07 1.63E-07 1.64E-07 1.64E·07 
tb159 1.21E·07 1.21E-07 1. 22E· 07 1.22E-07 1. 23E·07 1.23E-07 
se 80 1.10E·07 1.10E·07 1.11E·07 1.11E·07 1.12E-07 1.12E·07 

·te125 1.10E·07 1.10E·07 1.11E-07 1.11E-07 1.12E·07 1.12E·07 
gd158 9.53E-08 9.58E·08 9.63E·08 9.67E-08 9.72E-08 9.72E-08 
cd112 8.56E-08 8.60E·08 8.64E·08 8.68E-08 8.72E-08 8.72E·08 
ag107 8.04E-08 8.16E-08 8.29E·08 8.42E·08 8.56E-08 8.56E-08 
br 79 7.75E·08 7.86E-08 7.97E·08 8.08E·08 8.20E-08 8.20E-08 
cd110 6.61E·08 6.68E·08 6.75E·08 6.82E-08 6.89E·08 6.89E-08 
dy162 6.64E·08 6.68E·08 6.71E·08 6.75E-08 6.79E·08 6.79E·08 
dy164 6.20E·08 6.23E·08 6.25E·08 6.28E-08 6.30E·08 6.30E·08 
sn117 6.00E·08 6.02E·08 6.05E·08 6.08E-08 6.11E·08 6.11E-08 
mo 96 5.72E·08 5.77E·08 5.83E·08 5.88E·08 5.93E·08 5.93E-08 
li 6 5.58E·08 5.61E·08 5.63E·08 5.65E·08 5.67E·08 5.67E-08 
cd114 5.10E-08 5.13E-08 5.15E·08 5.18E·08 5.20E·08 5.20E·08 
xe129 4.80E·08 4.87E·08 4.95E·08 5.02E·08 5.09E·08 5.09E-08 
sn119 4.56E·08 4.58E-08 4.60E·08 4.62E-08 4.64E-08 4.64E·08 
eu152 4.64E-08 6.69E·08 6.71E-08 6.72E·08 6.74E-08 4.62E·08 
pd110 4.24E·08 4.26E·08 4.28E·08 4.30E-08 4.32E-08 4.32E-08 
sn115 4. 17E · 08 4.19E·08 4.21E-08 4.23E-08 4.25E-08 4.25E-08 
sr 88 3.04E-08 3.05E·08 3.07E·08 3.08E·08 3.09E-08 3.09E-08 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 262 
0 fraction of total absorption rate 

power= .OOmw* burnup= 26363.mwd* flux= 2.97E+07n/cm••2-sec 
0 initial •••••• d ••••••• d •••••• d ••••••• d ••••••• d 

xe130 2.79E·08 2.82E·08 2.84E·08 2.86E·08 2.89E·08 2.89E-08 
te126 2.53E·08 2.57E·08 2.60E·08 2.63E·08 2.67E-08 2.67E-08 
ba136 2.30E·08 2.31E·08 2.33E·08 2.35E·08 2.36E·08 2.36E-08 
se 82 2.09E·08 2.10E·08 2.11E·08 2.12E·08 2.13E·08 2.13E-08 
kr 82 1.65E·08 1.66E·08 1.67E·08 1.68E·08 1 .69E·08 1 .69E·08 
dy163 1.66E·08 1.66E·08 1.67E·08 1.68E·08 1.69E·08 1 .69E·08 
se 78 1.64E·08 1.65E·08 1.66E-08 1.66E-08 1.67E-08 1. 67E- 08 
sn126 1.64E·08 1.65E·08 1.65E·08 1 .65E·08 1.66E·08 1.66E·08 
sn124 1 .44E·08 1.45E·08 1.45E-08 1.46E·08 1 .47E·08 1.47E-08 
liS 75 9.63E·09 9.68E-09 9.72E-09 9.76E·09 9.81E·09 9.81E·09 
in113 8.30E·09 8.34E-09 8.37E-09 8.41E-09 8.45E·09 8.45E·09 
eu155 7.80E-09 2.20E-08 2.20E·08 2.20E-08 2.20E-08 7.50E·09 
sn118 5. 79E·09 5.82E·09 5.85E·09 5.87E·09 5.90E-09 5.90E·09 
sn122 5.02E·09 5.04E·09 5.06E·09 5.08E·09 5.11E-09 5.11E·09 
cd116 4.87E·09 4.90E-09 4.92E-09 4.94E-09 4.96E-09 4.96E-09 
pm147 5.26E·09 3.31E-08 3.32E-08 3.32E-08 3.32E-08 4.93E-09 
sn120 3.68E·09 3.70E-09 3.72E·09 3.73E·09 3.75E-09 3. 75E-09 
eu154 3.52E·09 6.23E-09 6.27E-09 6.30E·09 6.34E-09 3.53E-09 
ge 73 2. 77E·09 2.79E-09 2.80E-09 2.81E-09 2.83E-09 2.83E·09 
dy160 1. 76E·09 1. 77E-09 1.79E-09 1.81E-09 1.82E·09 1.82E-09 
ho165 1.69E·09 1. 70E-09 1.71E-09 1.73E-09 1. 74E~09 1.74E-09 
sr 90 1. 71E-09 2.04E-09 2.04E-09 2.04E-09 2.04E-09 1.70E-09 
gd160 1.35E-09 1.36E·09 1.37E-09 1.37E-09 t.38E·09 1.38E-09 
xe128 1.02E-09 1.03E·09 1.04E·09 1.05E·09 t.06E·09 1.06E-09 
ge 76 9.37E-10 9.42E-10 9.46E-10 9.50E-10 9.55E·10 9.55E·10 
sr 86 4. 72E ·10 4.76E-10 4.80E-10 4.85E·10 4.89E·10 4.89E·10 
sn116 3.83E-10 3.86E-10 3.90E-10 3.93E-10 3.97E-10 3.97E·10 



t 4 c 
Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIX - Page 202 

cs137 3.93E-10 4.63E-10 4.63E-10 4.63E-10 4.63E-10 3.91E-10 
te124 3.27E-10 3.29E-10 3.32E-10 3.34E-10 3.36E-10 3.36E-10 
nb 94 1. 75E-10 1. 77E -10 1. 78E -10 1.80E-10 1.82E-10 1.82E-10 
te122 1.62E-10 1. 63E -10 1.65E-10 1.66E-10 1. 68E -10 1.68E-10 
sr 87 1. 57E -10 1.58E-10 1.59E-10 1.61E-10 1.62E-10 1.62E-10 
se 76 1.31E-10 1.32E-10 1.33E-10 1.34E-10 1.35E-10 1.35E-10 
kr 80 8.06E-11 8.20E-11 8.34E-11 8.48E-11 8.62E-11 8.62E-11 
er166 7.83E-11 7.87E-11 7.91E-11 7.96E-11 S.OOE-11 8.00E-11 
ge 74 5.55E-11 5.58E-11 5.60E-11 5.63E-11 5.65E-11 5.65E-11 
cs134 5.60E-11 5.94E-10 5. 97E-10 6.00E-10 6.03E-10 5.25E-11 

· kr 85 4.35E-11 6. 85E -11 6.85E-11 6.86E-11 6.86E-11 4.29E-11 
ge 72 4.12E-11 4.14E-11 4. 16E -11 4.18E-11 4.20E-11 4.20E-11 
er167 1.04E-11 1.05E-11 1. 06E -11 1.07E-11 1. 08E -11 1.08E-11 
te123 8.65E-12 8.76E-12 8.87E-12 8.99E-12 9.10E-12 9.10E-12 
cd108 6.10E-12 6.22E-12 6.34E-12 6.46E-12 6.58E-12 6.58E-12 
y 90 1.63E-12 1.94E-12 1.94E-12 1. 94E -12 1.94E-12 1.62E-12 

sb125 3.60E-13 2.13E-12 2.13E-12 2.13E-12 2.13E-12 3.37E-13 
be ~ 1.17E-13 1. 17E -13 1.18E-13 1.18E-13 1 . 19E -13 1.19E-13 
ce144 1.43E-13 7.25E-11 7.25E-11 7. 25 E -11 7.25E-11 1.15E-13 
sn114 1.03E-13 1.04E-13 1.05E-13 1.06E-13 1.07E-13 1.07E-13 
l i 7 4.86E-14 4.88E-14 4.90E-14 4.93E-14 4.95E-14 4. 95 E -14 
ru106 3.88E-14 4.60E-12 4.59E-12 4.59E-12 4.58E-12 3.26E-14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 263 
0 fraction of total absorption rate 

power= .OOmw. burnup= 26363.mwd flux= 2.97E+07n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d ******* d 

sb126 1. 88E -14 1.96E-14 1. 96E -14 1.96E-14 1.97E-14 1.89E-14 
cd109 6.54E-19 3.04E-17 3. 1 OE -17 3. 16E -17 3.22E-17 6.00E-19 
te127m 8.17E-20 1.08E-12 1. 08E -12 1. 08E -12 1. 08E -12 5.46E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 264 
power= 4.890E-04mw, burnup=2.6363E+04mwd[ flux= 2.97E+07n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d ******* d 
h 1 1.54E-03 1.55E-03 1.56E-03 1.56E-03 1.57E-03 1. 57E- 03 
h 2 4.62E-06 4.64E-06 4.66E-06 4.68E-06 4.70E-06 4.70E-06 
h 3 5.09E-12 7.56E-12 7.57E-12 7.58E-12 7.59E-12 5.04E-12 
h 4 .OOE+OO 3.84E-36 3.84E-36 3.85E-36 3.86E-36 .OOE+OO 

he 3 1.88E-08 1.89E-08 1.89E-08 1.89E-08 1.90E-08 1.90E-08 
he 4 2.56E-04 2.57E-04 2.59E-04 2.60E-04 2.61E-04 2.61E-04 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 3.08E-05 3.09E-05 3.11E-05 3.12E-05 3.13E-05 3.13E-05 
ne 21 1.43E-08 1.44E-08 1.46E-08 1.47E-08 1.48E-08 1.48E-08 
ne 22 2.03E-07 2.04E-07 2.05E-07 2.06E-07 2.06E-07 2.06E-07 
ne 23 8.87E-31 8.86E-16 8.87E-16 8.87E-16 8.88E-16 8.88E-31 
na 22 8.13E-13 5.26E-12 5.26E-12 5.26E-12 5.26E-12 7.61E-13 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.23E-24 3.23E-09 3.23E-09 3.23E-09 3.24E-09 3.24E-24 
na 24m 5.31E-31 5.31E-16 5.31E-16 5.31E-16 5.32E-16 5.32E-31 
na 25 5.18E-39 5.22E-24 5.26E-24 5.31E-24 5.36E-24 5.36E-39 
119 24 1.98E-01 1. 99E-01 2.00E-0.1 2.01E-01 2.02E-01 2.02E-01 
119 25 1.48E-06 1.49E-06 1.51E-06 1.52E-06 1.53E-06 1.53E-06 
119 26 4.61E-06 4.63E-06 4.65E-06 4.67E-06 4.69E-06 4.69E-06 
119 27 2.65E-28 2.64E-13 2.65E-13 2.65E-13 2.65E-13 2.65E-28 
119 28 .OOE+OO 6.74E-26 6.75E-26 6.75E-26 6.76E-26 .OOE+OO 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
al 28 2.40E-26 2.40E-11 2.40E-11 2.40E-11 2.40E-11 2.40E-26 
al 29 4.23E-37 4.26E-22 4.30E-22 4.34E-22 4.38E-22 4.38E-37 



f 

Sep 03 15:43 1996 File Name: tuff9.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIX - Page 203 

0 
1 

0 

al 30 .OOE+OO 1.43E·31 1.45E-31 1.46E-31 1.48E-31 .OOE+OO 
si 28 5.78E-01 S.SOE-01 5.83E-01 5.85E·01 5.87E-01 5.87E-01 
si 29 1.35E-05 1.36E-05 1.37E-05 1.38E·05 1.40E-05 1.40E-05 
si 30 3.37E-10 3.41E-10 3.46E-10 3.50E-10 3.55E·10 3.55E-10 
si 31 3.02E-38 3.06E-23 3.10E-23 3.14E-23 3.18E·23 3.18E-38 
si 32 6.43E-30 6.70E-30 6.81E-30 6.90E-30 7.00E-30 6.79E-30 

totals 5.75E+04 5. 75E+04 5.75E+04 5. 75E+04 5.75E+04 5.75E+04 
flux 2.97E+07 2.97E+07 2.97E+07 2.97E+07 2.97E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.6363E+04mwd[ flux= 2.97E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
rn218 
rn219 
rn220 
rn222 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 

charge ******* d ******* d ******* d ******* d ******* d 
6.30E+01 6.36E+01 6.42E+01 6.47E+01 6.53E+01 6.53E+01 
4.78E-01 4.86E-01 4.94E-01 5.02E-01 5.11E·01 5.11E-01 
2.75E-02 2.79E-02 2.83E-02 2.87E-02 2.91E-02 2.91E-02 
9.13E-04 9.21E-04 9.29E-04 9.37E-04 9.45E-04 9.45E-04 
1.51E-09 1.53E-09 1.54E-09 1.56E-09 1.57E-09 1.57E-09 
4.18E-04 4.20E-04 4.23E·04 4.26E-04 4.29E-04 4.29E-04 
6.35E-11 6.36E-11 6.39E-11 6.41E-11 6.43E-11 6.44E-11 
2.10E-11 2.21E-11 2.22E-11 2.22E-11 2.23E·11 2.13E-11 
9.54E-10 9.61E-10 9.68E-10 9.74E-10 9.81E-10 9.81E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO . OOE+OO 
9.12E-02 9.30E-02 9.48E-02 9.66E-02 9.84E-02 9.85E-02 

.OOE+OO .OOE+OO .OOE+OO ~OOE+OO .OOE+OO .OOE+OO 
2.57E-07 2.59E-07 2.61E-07 2.62E-07 2.64E-07 2.64E-07 
3.76E-12 3.77E-12 3.79E-12 3.80E-12 3.81E-12 3.82E-12 
2.00E-12 2.09E-12 2.10E-12 2.11E-12 2.12E-12 2.02E-12 
3.54E-10 3.57E-10 3.60E-10 3.63E-10 3.67E-10 3.67E-10 
7.09E-10 7.14E-10 7.18E-10 7.23E-10 7.28E-10 7.28E-10 
7.10E·06 7.15E-06 7.19E-06 7.24E-06 7.29E-06 7.29E-06 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.16E-17 4.17E-17 4.18E-17 4.20E-17 4.21E-17 4.22E-17 
t.OSE-22 1.10E-22 1.10E-22 1.11E-22 1.11E-22 1.06E-22 
5.32E-19 5.37E-19 5.41E·19 5.46E-19 5.51E·19 5.51E-19 
9.75E-17 9.82E-17 9.88E·17 9.95E-17 1.00E-16 1.00E-16 
5.22E-17 5.23E-17 5.25E-17 5.27E-17 5.29E-17 5.30E-17 
7.96E·17 8.35E-17 8.39E-17 8.42E·17 8.46E-17 8.08E-17 
1.10E-10 1.11E-10 1.12E-10 1.13E-10 1.13E-10 1.13E-10 
3.64E-44 3.91E-29 3.93E-29 3.95E-29 3.96E-29 3.64E-44 
1.16E-13 1.16E-13 1.17E·13 1.17E-13 1.18E-13 1.18E-13 
3.05E-14 3.20E-14 3.22E-14 3.23E·14 3.24E-14 3.10E-14 
1.96E-07 1.97E-07 1.99E-07 2.00E-07 2.02E-07 2.02E-07 
3.95E·41 4.24E-26 4.26E-26 4.28E-26 4.30E·26 4.01E-41 
2.90E·08 2.90E·08 2.91E-08 2.92E-08 2.93E-08 2.94E·08 
1.74E·10 1.82E-10 1.83E-10 1.84E-10 1.84E-10 1.76E·10 
1.65E-07 1.67E·07 1.68E-07 1.70E-07 1.71E-07 1.71E-07 
3.00E-02 3.02E·02 3.04E-02 3.06E-02 3.08E-02 3.08E-02 
1.58E·10 1.60E·10 1.61E·10 1.63E·10 1.64E-10 1.64E-10 
1.12E·07 1.13E-07 1.14E-07 1.15E·07 1.16E-07 1.16E-07 
2.01E-05 2.02E-05 2.03E-05 2.03E-05 2.04E-05 2.04E-05 
1.93E·14 1.95E-14 1.97E-14 1.99E-14 2.00E-14 2.00E-14 
1.93E-39 2.07E-24 2.08E-24 2.09E-24 2.10E-24 1.96E-39 
4.67E-08 4.68E-08 4.70E-08 4.72E-08 4.74E-08 4.74E-08 
3.31E·08 3.48E·08 3.49E·08 3.51E-08 3.52E-08 3.36E-08 
3.22E·02 3.25E·02 3.28E-02 3.30E·02 3.33E-02 3.33E-02 
1.45E+OO 1.46E+OO 1.47E+OO 1.48E+OO 1.49E+OO 1.49E+OO 
2.71E-09 3.52E-09 3.52E-09 3.53E-09 3.53E-09 2.70E-09 
3.87E-01 3.90E-01 3.94E-01 3.98E-01 4.01E-01 4.01E·01 

actinides page 265 
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th233 
th234 
pa231 
pa232 

4.40E-28 4.44E-13 4.48E·13 4.52E-13 4.57E-13 4.57E·28 
5.36E·07 5.36E·07 5.36E-07 5.36E·07 5.36E-07 5.36E·07 
3.02E·02 3.03E·02 3.05E-02 3.06E·02 3.07E-02 3.07E-02 
6.47E·26 6.50E·11 6.52E-11 6.55E·11 6.58E·11 6.58E·26 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.6363E+04mwd( flux= 2.97E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

·pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
~~ 
u238 
u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244~ 
am244 
am245 
am246 
cm241 
cm242 
cm243 
cm244 

charge ******* d ******* d ******* d ******* d ******* d 
1.39E-06 1.39E·06 1.39E·06 1.39E·06 1.39E·06 1.39E·06 
1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E"12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.87E-36 2.01E-21 2.02E-21 2.03E-21 2.04E-21 1.90E-36 
7.01E-32 7.05E-17 7.11E-17 7.16E-17 7.22E-17 7.22E-32 
1.18E-06 1.27E-06 1.27E-06 1.28E-06 1.28E-06 1.19E·06 
7.58E-01 7.63E-01 7.69E-01 7.74E-01 7.80E-01 7.80E-01 
1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 
6.54E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 6.54E+02 
1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 1.95E+02 
2.92E-13 4.17E-07 4.17E-07 4.18E-07 4.18E-07 2.76E-13 
3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
3.77E-23 3.77E-08 3.77E-08 3.77E-08 3.77E-08 3.77E-23 
4.20E-34 4.33E-34 4.46E-34 4.59E-34 4.72E-34 4.72E-34 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.16E-14 1.02E-12 1.02E-12 1.02E-12 1.02E-12 9.88E-15 
2.43E-28 2.43E-13 2.43E-13 2.43E-13 2.43E-13 2.43E-28 
2.65E·06 2.65E-06 2.66E-06 2.66E·06 2.67E-06 2.67E-06 
4.03E+01 4.03E+01 4.03E+01 4.03E+01 4.02E+01 4.02E+01 
4.14E-15 1.82E-07 1.82E-07 1.82E-07 1.82E-07 3.95E-15 
1.54E-13 5.45E-06 5.45E-06 5.45E-06 5.45E-06 1.52E-13 
3.59E-36 3.69E-36 3.80E·36 3.92E-36 4.03E-36 4.03E-36 
4.08E·38 1.37E-16 1.37E·16 1.38E-16 1.38E-16 4.53E-38 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.06E-11 1.38E-10 1.38E-10 1.38E·10 1.38E-10 2.92E-11 
3.03E-29 3.00E-14 2.99E-14 2.98E·14 2.97E·14 2.95E-29 
2.61E-03 2.75E·03 2.76E-03 2.76E·03 2.76E·03 2.60E·03 
2.53E+01 2.52E+01 2.50E+01 2.49E+01 2.48E+01 2.48E+01 
2.66E-01 2.63E·01 2.60E·01 2.57E-01 2.55E-01 2.55E·01 
9.48E-06 1.31E·05 1.30E·05 1.29E·05 1.27E-05 8.96E·06 
4.85E·05 4.85E·05 4.85E·05 4.85E·05 4.85E·05 4.85E-05 
1.58E·29 1.25E·14 1.25E·14 1.25E·14 1.26E·14 1.59E·29 
2.09E·23 2.16E·23 2.22E·23 2.28E·23 2.35E·23 2.35E·23 

.OOE+OO 1.10E·34 1.14E·34 1.17E-34 1.21E·34 .OOE+OO 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.35E-35 1.33E·20 1.32E·20 1.31E·20 1.30E-20 1.29E·35 
6.19E·33 6.09E·18 6.04E·18 5.98E·18 5.92E-18 5.91E·33 
3.99E-04 3.93E·04 3.90E·04 3.86E·04 3.82E·04 3.81E·04 
2.24E·08 2.27E·08 Z.26E·08 2.24E·08 2.21E·08 2.14E·08 
2.89E·13 1.81E·12 1.79E·12 1.78E·12 1.76E·12 2.76E-13 
1.76E·07 1.75E·07 1,75E·07 1,74E·07 1.73E·07 1.73E·07 

.OOE+OO .OOE+OO ,OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.63E-31 1.63E·16 1.62E·16 1.62E·16 1.61E·16 1.61E·31 
Z.24E-40 2.16E·35 2.23E·35 2.29E·35 2.36E·35 1.94E·40 

,OOE+OO .OOE+OO .OOE+OO .OOE+OO ,OOE+OO .OOE+OO 
.OOE+OO 1.30E·23 1.29E·23 1.28E·23 1.27E·23 .OOE+OO 

5.83E·11 3.65E·10 3.62E·10 3.59E·10 3.55E·10 5.57E·11 
8.87E·16 1.03E-~5 1.03E•15 1.02E-15 1.01E·15 8.44E·16 
1.96E·12 2.56E·12 Z.55E·12 2,54E·12 2.53E·12 1.92E·12 

actinides 

c 
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sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 4.890E-04mw, burnup=2.6363E+04mwd[_flux= 2.97E+O?n/cm**2-sec 

nuc 1de concentrations, gram atoms 
basis = single reactor assembly 

cm245 
cm246 
cm247 
cm248 

·cm249 
cm250 
cm251 

totals 

charge******* d *******.d ******* d ******* d ******* d 
6.51E-15 6.37E-15 6.24E-15 6.12E-15 6.00E-15 6.00E-15 
4.63E-17 4.51E-17 4.39E-17 4.27E-17 4.16E-17 4.15E-17 
9.20E-20 9.23E-20 9.27E-20 9.30E-20 9.33E-20 9.33E-20 
5.35E-22 5.44E-22 5.52E-22 5.60E-22 5.69E-22 5.69E-22 

.OOE+OO 2.10E-33 2.13E-33 2.16E-33 2.20E-33 .OOE+OO 
1.95E-37 1.97E-37 1.99E-37 2.01E-37 2.03E-37 2.03E-37 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.97E+07 2.97E+07 2.97E+07 2.97E+07 2.97E-08 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1library information ••• 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

cross-section data taken from position number 1 of library on unit 15. 

pass 
pass 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ..• 
pass 1 
eass 0 
scale-system control module sas2 library* 

used a time-dependent neutron spectrum 1 for each of the above passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was .•• 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

prelim lwr origen-s binary working library--id = 1143 
made from modified card-image origen-s libraries of scale 4.2 

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 

produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * 

actinides 

f 

page 267 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

******************************************************************************** 
.other identification and sizes of library. 
data set· name: ft15f001 

8/29/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7993 number of nonzero off-diagonal matrix elements 
******************************************************************************** 

·sas2h: far-field crit based on b&w 15x15, 3.00wt%L 20gwd/mtu 40% h2o/ 8% uo2 
power= .OOmw, burnup= 26809.mwd, flux= 2.Y7E+07n/cm**2-sec 

basis = 

page 

(note, k-infinities, clad and moderator absorptions are correct, only, if 
initial ******* d ******* d ******* d 

correctly weighted cross sections are applied.) 
******* d 

productions 1.274810E+06 1.274209E+06 1.273613E+06 1.273022E+06 
absorptions 1.042014E+06 1.041739E+06 1.041467E+06 1.041197E+06 
k infinity 1.223409E+OO 1.223155E+OO 1.222903E+OO 1.222653E+OO 

initial ******* d ******* d ******* d 
actinide 
absorptions 
non-actinide 

1.021634E+06 1.021322E+06 1.021013E+06 1.020707E+06 

abs. fracs. 1.955879E·02 1.959932E·02 1.963931E·02 1.967925E-02 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% 

power= .OOmw, burnup= 
fraction of total absorption rate 
26809.mwd, flux= 2.97E+07n/cm**2-sec 

initial ******* d ******* d ******* d ******* d 

sm149 5.43E·03 5.43E·03 5.43E·03 5.42E-03 5.42E-03 
nd143 2.56E·03 2.58E·03 2.59E·03 2.60E·03 2.61E·03 
eu151 2.06E-03 2.06E-03 2.06E·03 2.07E·03 2.07E·03 
rh103 1.25E·03 1.25E-03 1. 26E- 03 1.26E·03 1.27E-03 
xe131 8.32E·04 8.36E·04 8.40E·04 8.43E·04 8.47E·04 
cs133 6.50E-04 6.53E·04 6.56E-04 6.59E-04 6.61E-04 
sm147 4.75E·04 4.77E·04 4. 79E·04 4.81E·04 4.83E·04 
tc 99 4. 13E-04 4. 15E·04 4 .16E·04 4.17E·04 4.18E-04 
nd145 3.67E-04 3.69E·04 3. 70E·04 3.72E-04 3.74E-04 
sm152 2.96E-04 2.97E-04 2.99E·04 3.00E·04 3.02E·04 
mo 95 2.55E-04 2.56E-04 2. 57E·04 2.58E·04 2.59E·04 
gd155 2.22E·04 2.22E-04 2.21E·04 2.21E·04 2.21E·04 
sm150 1. 96E· 04 1.96E-04 1.97E·04 1.98E·04 1.99E·04 
kr 83 1.57E·04 1.57E·04 1.58E·04 1.59E·04 1.59E·04 
cs135 1 .47E-04 1.48E·04 1.48E·04 1.49E·04 1.50E·04 
eu153 1.21E-04 1.22E·04 1.23E-04 1.23E·04 1.24E·04 
ru101 1.14E-04 1. 15E ·04 1. 15E-04 1.16E-04 1.16E·04 
pr141 1.11E·04 1.11E-04 1.12E·04 1. 12E ·04 1.13E·04 
cd113 1.01E-04 1.01E-04 1.01E·04 1.01E·04 1.01E-04 
la139 9.05E·05 9.09E·05 9.13E·05 9.17E-05 9.21E·05 
gd157 5. 70E·05 5.68E·05 5.67E·05 5.66E-05 5.65E-05 
ag109 4. 77E·05 4.80E·05 4.82E·05 4.84E·05 4.86E-05 
cd105 4.66E·05 4.68E·05 4. 71E·05 4.73E·05 4.75E-05 

a137 4.39E·05 4.41E·05 4.43E·05 4.45E·05 4.47E·05 
zr 93 3.49E-05 3.51E·05 3.52E·05 3.54E·05 3.55E·05 

t 129 2.98E-05 2.99E·05 3.00E·05 3.02E-05 3.03E.-05 
nd144 2.83E-05 2.84E·05 2.85E•05 2.87E-05 2.88E-05 
gd152 2.66E-05 2.68E-05 2.69E·05 2.71E·05 2.73E-05 
110 97 2.05E-05 2.06E-05 2.07E·05 2.08E-05 2.09E-05 
pd108 1. 15E·05 1.15E·05 1.16E·05 1.16E·05 1 .17E·05 
ru 99 1. OOE-05 1.02E-05 1.03E·05 t.05E·05 1.06E-05 
zr 91 9.43E·06 9.47E·06 9.51E·06 9.55E·06 9.59E-06 

1. 272436E+06 
1.040930E+06 
1. 222404E+OO 
******* d 

1.020404E+06 

1.971906E-02 
uo2 fi.ssion products page 

268 

269 
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y 89 9.02E-06 9.06E-06 9.10E·06 9.14E·06 9.18E-06 
ru102 8.63E·06 8.67E-06 8.71E·06 8.75E·06 8.79E·06 
ce142 7.55E·06 7.59E-06 7.62E·06. 7.66E·06 7.69E·06 
nd148 7.26E·06 7.29E·06 7.32E-06 7.36E-06 7.39E·06 
sm151 6.62E·06 7.00E-06 7.00E·06 7.01E-06 7.01E·06 
nd146 6.14E-06 6.17E·06 6.20E·06 6.23E-06 6.26E·06 
l?d1 07 5.78E·06 5.80E·06 5.83E-06 5.86E·06 5.88E·06 
1n115 5.36E-06 5.39E·06 5.41E·06 5.43E·06 5.46E-06 
ba138 5.22E-06 5.25E·06 5.27E·06 5.29E-06 5. 32E ·-06 
ce140 4.89E-06 4.91E·06 4.94E·06 4.96E·06 4.98E-06 
·xe132 4.49E-06 4.51E·06 4.53E·06 4.55E-06 4.57E·06 
mo 98 2.98E-06 2.99E-06 3.00E·06 3.02E·06 3.03E-06 
mo100 2.92E·06 2.93E·06 2.94E-06 2.96E·06 2.97E-06 
xe134 2.89E·06 2.90E-06 2.91E-06 2.93E·06 2.94E-06 
zr 92 2.28E·06 2.29E-06 2.30E-06 2.32E·06 2.33E-06 

i 127 2. 18E- 06 2.19E·06 2.20E-06 2.21E-06 2.22E·06 
ru104 1.99E-06 2.00E·06 2.01E-06 2.02E-06 2.03E·06 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 270 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 26809.mwd, flux= 2.97E+ 7n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d 

zr 96 1. 78E·06 1.78E·06 1. 79E·06 1.80E-06 1.81E·06 
nd150 1.64E-06 1.65E·06 1.66E·06 1.67E-06 1.67E-06 
xe136 1. 5 7E · 06 1.57E·06 1. 58E·06 1.59E-06 1.59E·06 
gd154 1.40E-06 1.42E-06 1.43E-06 1.44E·06 1. 46E- 06 
cd111 1.30E-06 1.30E-06 1. 31 E- 06 1.31E·06 1.32E-06 
br 81 1.15E·06 1.16E-06 1.16E-06 1.17E·06 1.17E·06 
rb 85 1.10E·06 1. 11 E- 06 1.11E·06 1.12E·06 1.12E-06 
ba135 1.05E·06 1.07E·06 1. 08E· 06 1.10E-06 1.11E·06 
zr 94 9.62E-07 9.66E·07 9. 71E-07 9.75E-07 9.79E·07 
zr 90 8.89E-07 8.93E·07 8.97E·07 9.01E-07 9.05E·07 
sm154 7.82E-07 7.85E·07 7.89E·07 7.92E-07 7.96E-07 
te130 7.25E·07 7.28E-07 7.31E·07 7.34E·07 7.38E-07 
rb 87 6.34E-07 6.37E-07 6.40E·07 6.43E·07 6.46E·07 
pd106 4.82E·07 4.84E-07 4.86E·07 4.88E·07 4.90E·07 
se 77 4.67E·07 4.69E-07 4. 71E-07 4. 73E·07 4.75E·07 
gd156 4.62E-07 4.65E·07 4.67E-07 4.69E-07 4. 72E·07 
ru100 3.68E·07 3.71E·07 3.74E-07 3.77E-07 3.80E·07 
kr 84 3.03E-07 3.04E-07 3.05E·07 3.07E-07 3.08E-07 
dy161 2.85E·07 2.87E-07 2.88E·07 2.89E·07 2.90E-07 
xe135 2.86E·22 2.86E·07 2.86E·07 2.86E·07 2.86E·07 
nd142 2.75E·07 2.78E·07 2.80E·07 2.83E·07 2.85E·07 
ba134 2.62E·07 2.64E·07 2.66E·07 2.69E-07 2. 71E·07 
sb121 2.48E·07 2.49E·07 2.51E·07 2.52E.-07 2.53E·07 
sm148 2.38E-07 2.40E·07 2.42E·07 2.44E·07 2.46E·07 
se 79 2.22E-07 2.23E-07 2.23E·07 2.24E·07 2.25E·07 
sb123 2.01E·07 2.02E-07 2.02E·07 2.03E·07 2.04E-07 
pd104 1. 79E·07 1.81E·07 1.82E·07 1.84E·07 1.85E·07 
nb 93 1.67E·07 1.69E·07 1. 72E-07 1.74E·07 1. 76E·07 
kr 86 1.69E·07 1. 70E·07 1. 70E·07 1. 71E·07 1.72E·07 
te128 1.64E-07 1.64E·07 1.65E·07 1.66E-07 1.67E·07 
tb159 1.23E-07 1.24E·07 1.24E~07 1.25E-07 1.25E·07 
se 80 1.12E·07 1.12E·07 1.13E·07 1.13E·07 1.14E-07 
te125 1.12E·07 1.12E·07 1.13E·07 1.13E·07 1.14E·07 
gd158 9.72E-08 9.76E·08 9.81E·08 9.86E·08 9.90E·08 
ag107 8.56E·08 8.69E-08 8.82E-08 8.96E·08 9.09E·08 
cd112 8.72E·08 8.76E·08 8.80E·08 8.84E·08 8.88E·08 
br 79 8.20E-08 8.31E·08 8.43E·08 8.54E·08 8.66E-08 
cd110 6.89E-08 6.96E·08 7.03E-08 7.10E·08 7 .17E-08 
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dy162 6.79E-08 6.82E-08 6.86E-08 6.89E·08 6.93E·08 
eu152 4.62E·08 6.76E-08 6.77E-08 6.78E-08 6.80E-08 
dy164 6.30E·08 6.33E·08 6.35E-08 6.37E-08 6.40E-08 
sn117 6.11E-08 6.14E-08 6.16E-08 6.19E-08 6.22E-08 
mo 96 5.93E-08 5.98E·08 6.03E-08 6.08E-08 6.14E-08 
l i 6 5.67E-08 5.70E-08 5.72E-08 5.74E-08 5.76E·08 
xe129 5.10E-08 5 .17E-08 5.24E·08 5.32E-08 5.39E-08 
cd114 5.20E-08 5.23E·08 5.25E-08 5.28E·08 5.30E-08 
sn119 4.64E-08 4.66E·08 4.69E-08 4.71E-08 4.73E-08 
pd110 4.32E-08 4.34E-08 4.36E-08 4.38E·08 4.40E·08 

·sn115 4.25E-08 4.27E-08 4.29E·08 4.30E-08 4.32E-08 
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 271 
0 fraction of total absorption rate 

power= .OOmw, burnup= 26809.mwd, flux= 2.97E+07n/cm**2·sec 
0 initial ******* d ******* d ******* d ******* d 

pm147 4.93E·09 3.32E-08 3.32E-08 3.32E-08 3.32E-08 
sr 88 3.09E-08 3.11E-08 3.12E-08 3.14E-08 3.15E-08 
xe130 2.89E·08 2.91E-08 2.94E·08 2.96E·08 2.99E·08 
te126 2.67E-08 2.70E-08 2.74E-08 2.77E·08 2.81E·08 
ba136 2.36E-08 2.38E·08 2.40E·08 2.41E·08 2.43E-08 
eu155 7.50E-09 2.20E-08 2.19E-08 2.19E-08 2. 19E-08 
se 82 2.13E·08 2. 14E-08 2.15E-08 2.16E-08 2.17E·08 
kr 82 1.69E·08 1. 70E·08 1. 71 E- 08 1.72E-08 1.73E-08 
dy163 1.69E·08 1. 70E·08 1.71E-08 1.72E-08 1.73E-08 
se 78 1.67E-08 1.68E-08 1. 69E- 08 1.69E·08 1. 70E · 08 
sn126 1.66E-08 1.66E-08 1. 66E- 08 1.66E·08 1.67E·08 
sn124 1.46E-08 1.47E-08 1.48E-08 1.48E·08 1.49E-08 
as 75 9.81E-09 9.85E-09 9.90E-09 9.94E·09 9.98E·09 
in113 8.45E-09 8.49E-09 8.53E-09 8.57E-09 8.61E-09 
eu154 3.53E-09 6.37E-09 6.40E·09 6.44E-09 6.47E·09 
sn118 5.90E·09 5.93E·09 5.95E·09 5.98E-09 6.01E·09 
sn122 5.11E-09 5.13E·09 5 .16E·09 5.18E-09 5.20E-09 
cd116 4.96E-09 4.98E·09 5.01E·09 5.03E·09 5.05E-09 
sn120 3.75E-09 3.77E·09 3. 79E·09 3.80E·09 3.82E·09 
ge 73 2.83E-09 2.84E-09 2.85E-09 2.87E-09 2.88E·09 
sr 90 1. 70E·09 2.04E-09 2.04E-09 2.04E-09 2.04E·09 
dy160 1.82E-09 1.84E-09 1.·86E-09 1.88E-09 1.89E-09 
ho165 1. 74E-09 1. 75E·09 1. 76E-09 1. 77E-09 1. 79E-09 
gd160 1.38E-09 1.39E-09 1.39E·09 1.40E-09 1.41E-09 
rh105 1.28E·24 1.28E·09 1.28E·09 1.28E·09 1. 28E-09 
xe128 1.06E-09 1.07E-09 1.08E-09 1.08E-09 1. 09E-09 
ge 76 9.55E-10 9.59E-10 9.63E·10 9.67E-10 9. 72E ·10 
cs134 5.25E-11 6.06E-10 6.09E·10 6.11E-10 6. 14E -10 
sr 86 4.89E·10 4.93E-10 4.97E-10 5.01E-10 5.06E-10 
cs137 3.91E·10 4.63E·10 4.63E·10 4.63E·10 4.63E-10 
sn116 3. 97E-10 4.00E·10 4.04E·10 4.07E-10 4.11E·10 
te124 3.36E·10 3.39E-10 3.41E-10 3.44E·10 3.46E·10 
pr143 3.24E·25 3.24E·10 3.24E-10 3.24E·10 3.24E-10 
xe133 2.50E-25 2.50E-10 2.50E-10 2.50E-10 2.50E-10 
ce141 1.97E-25 1.97E-10 1.97E-10 1.97E-10 1. 97E·10 
nb 94 1. 82E ·1 0 1.84E·10 1. 86E -10 1.88E-10 1. 90E·10 
te122 1.68E-10 1.69E-10 1. 71 E -10 1.72E-10 1. 74E-10 
sr 87 1.62E-10 1.63E ·10 1.64E-10 1.65E·10 1. 66E -10 
se 76 1.35E-10 1.36E·10 1. 37E -10 1.38E· 10 1. 39E -10 
pm149 1. 22E-25 1.22E·10 1. 22E -10 1.22E·10 1.22E·10 
nd147 1.13E-25 1.13E·10 1.13E-10 1.13E;10 1. 13E ·1 0 
kr 80 8.62E·11 8.77E-11 8.92E·11 9.07E·11 9.22E-11 
er166 8.00E-11 8.05E-11 8.09E·11 8.13E-11 8.18E-11 
ce144 1.15E·13 7.26E·11 7.26E-11 7.26E-11. 7.26E·11 
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kr 85 4.29E-11 6.86E-11 6.87E-11 6.87E-11 6.87E·11 
ge 74 5.66E·11 5.68E·11 5.71E·11 5.73E-11 5.76E-11 
ru103 4.72E-26 4.72E·11 4.72E·11 4.72E·11 4.72E-11 
ge 72 4.20E·11 4.22E·11 4.24E·11 4.26E·11 4.28E-11 
zr 95 6.72E·24 1. 98E ·11 1. 98E -11 1.98E-11 1.98E-11 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 272 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 26809.mwd, flux= 2.97E+ 7n/cm**2-sec 
0 initial ******* d ******* d ******* d ******* d 

· nb 95 1.38E·23 1.85E-11 1.85E-11 1.85E·11 1.85E·11 
y 91 4.10E·25 1.72E-11 1. 72E -11 1.72E-11 1. 72E·11 

pm151 1. 43E- 26 1.43E-11 1.43E·11 1.43E-11 1.43E·11 
er167 1 . 08E- 11 1.09E·11 1.10E·11 1.11E-11 1.13E-11 
te123 9. 1 OE ·12 9.22E·12 9.34E·12 9.46E~12 9.58E-12 
cd108 6.59E·12 6.71E·12 6.84E·12 6.97E·12 7.10E·12 
sm153 6.70E·27 6.70E·12 6.71E·12 6.72E·12 6.73E·12 
eu156 6.00E-27 5.99E-12 5.99E-12 5.98E-12 5.97E·12 
ba140 5.79E-27 5.79E-12 5.79E-12 5.79E-12 5.79E·12 
ru106 3. 26E -14 4.57E·12 4.57E-12 4.56E·12 4.56E-12 
sr 89 4.25E·27 3.66E-12 3.66E·12 3.66E·12 3.67E-12 
kr 87 2. 75E·27 2.75E·12 2.75E·12 2.75E-12 2.75E-12 
ce143 2.12E·27 2.12E·12 2.12E·12 2.12E-12 2.13E-12 
sb125 3.37E-13 2.12E·12 2.12E·12 2.12E·12 2.12E·12 
y 90 1. 62E -12 1.94E·12 1.94E·12 1.95E·12 1.95E·12 

la140 1.86E-27 1.86E-12 1. 86E-12 1.86E·12 1.86E·12 
mo 99 1.61E-27 1.61E-12 1.61E·12 1.61E·12 1.61E·12 
te127m 5.33E·20 1.08E-12 1.08E-12 1.08E-12 1. 08E -12 

i131 8.47E-28 8.47E-13 8. 47E -13 8.47E-13 8.47E·13 
te129m 2.35E·28 2.35E·13 2.35E·13 2.35E-13 2.35E-13 
be 148m 8.86E-29 2.11E·13 2.11E·13 2.11E-13 2.11E-13 

9 1.19E-13 1.19E·13 1.20E·13 1.21E·13 1.21E·13 
sn114 1.07E-13 1.08E·13 1.09E·13 1.10E·13 1.11E·13 
ag111 6.85E-29 6.83E-14 6.82E-14 6.81E·14 6.80E·14 
eu157 5.73E-29 5.72E-14 5.72E-14 5.71E·14 5.70E·14 
cs136 5.04E·29 5.05E-14 5.07E-14 5.08E-14 5.10E-14 
l i 7 4.95E·14 4.97E-14 S.OOE-14 5.02E-14 5.04E·14 
tb160 3.33E·25 3.67E·14 3.69E·14 3.71E-14 3.72E-14 
cd115m 3.33E·29 3.32E·14 3.32E·14 3.32E-14 3.32E·14 
sb126 1. 89E-14 1.97E-14 1. 97E·14 1.98E·14 1. 98E·14 
pr142 1.56E-29 1.57E-14 1.58E·14 1.58E·14 1.59E·14 
pm148 1.81E·30 6.40E-15 6.40E·15 6.40E·15 6.40E·15 
ru105 4.47E·30 4.47E·15 4.47E·15 4.46E·15 4.46E·15 
sn125 3.93E·30 3.93E·15 3.93E·15 3.93E·15 3.93E·15 

1130 2.66E·30 2.67E·15 2.68E·15 2.69E·15 2.70E·15 
rb 88 1.54E-30 1.54E·15 L55E-15 1.55E·15 1.55E·15 
sn123 8.46E-22 1.28E·15 1.28E·15 1.28E·15 1. 28E· 15 
sb124 7.03E·29 1.26E·15 1. 27E ·15 1.27E·15 1. 28E· 15 

i135 1.26E·30 1.26E-15 1.26E·15 1.26E·15 1. 26E· 15 
te132 1.19E·30 1.19E·15 1.19E·15 1.20E·15 1. 20E·15 
rb 86 8.94E·31 8.98E·16 9.02E·16 9.06E·16 9.10E·16 
te134 7.12E·31 7.12E·16 7.12E·16 7.12E·16 7 .13E· 16 
dy165 3.69E-31 5.69E·16 3.70E·16 3.70E·16 3.70E·16 
in 117m 3.18E·31 3.18E·16 ,.18E·16 5.17E·16 3.17E·16 
cs134m 1.14E·31 1.15E·16 .15E·16 1.16E·16 1.16E·16 
ln117 9.49E·32 9.48E·17 9.48E·17 9.47E-17 9.47E·17 
cd109 6.06E·19 3.28E-17 J.34E·17 3.40E·17 3.47E·17 
cd118 1 .69E ·32 1.69E·17 1.69E·17 1.69E·17 1.68E· 17 
ge 75 t.OBE-32 1.08E·17 .08E·17 1.08E·17 1. 08E· 17 
sas2h: far-field crlt based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 273 
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0 fraction of total absorption rate 
power= .OOmw, burnup= 26809.mwd, flux= 2.97E+07n/cm**2-sec 

0 initial ******* d ******* d ******* d ******* d 

0 

0 
1 

0 

ag110 
in119m 
i n119 
in120 
in120m 

2.70E-24 7.90E-18 7.94E-18 7.98E-18 
4.14E-33 4.14E-18 4.14E-18 4.14E-18 
3.27E-34 3.36E-19 3.36~·19 3.36E-19 

.OOE+OO 5.34E-23 5.34E-23 5.34E·23 

.OOE+OO 8.05E-24 8.04E-24 8.03E-24 

8.02E-18 
4.14E-18 
3.36E-19 
5.34E-23 
8.02E-24 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis : single reactor assembly 

charge ******* d ******* d ******* d ******* d 
1.57E-03 1.58E-03 1.58E-03 1.59E-03 1.60E-03 
4.70E-06 4.72E-06 4.74E-06 4.76E-06 4.78E-06 
5.04E-12 7.59E·12 7.60E-12 7.61E-12 7.62E-12 

h 1 
h 2 
h 3 
h 4 

he 3 
he 4 
he 6 
ne 20 
ne 21 
ne 22 
ne 23 
na 22 
na 23 
na 24 
na 24m 
na 25 
mg 24 
mg 25 
mg 26 
mg 27 
mg 28 
al 2-7 
al 28 
al 29 
al 30 
si 28 
si 29 
si 30 
si 31 
si 32 

totals 
flux 

.OOE+OO 3.86E-36 3.87E-36 3.87E-36 3.88E-36 
1.90E-08 1.90E-08 1.90E-08 1.91E-08 1.91E-08 
2.61E-04 2.62E-04 2.63E-04 2.64E-04 2.65E-04 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.13E-05 3.15E-05 3.16E-05 3.17E-05 3.19E-05 
1.48E·08 1.49E-08 1.50E-08 1.52E-08 1.53E-08 
2.06E-07 2.07E-07 2.08E-07 2.09E-07 2.10E-07 
8.88E-31 8.87E-16 8.87E-16 8.87E-16 8.88E-16 
7.61E-13 5.26E-12 5.26E-12 5.26E-12 5.26E-12 
7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
3.24E-24 3.23E-09 3.24E-09 3.24E-09 3.24E-09 
5.32E-31 5.31E-16 5.32E·16 5.32E-16 5.32E-16 
5.36E-39 5.40E-24 5.45E-24 5.49E-24 5.54E-24 
2.02E-01 2.03E-01 2.04E-01 2.04E-01 2.05E-01 
1.53E-06 1.54E-06 1.56E-06 1.57E-06 1.58E-06 
4.69E-06 4.71E-06 4.73E-06 4.75E-06 4.77E-06 
2.65E-28 2.65E-13 2.65E-13 2.65E-13 2.65E-13 

.OOE+OO 6.76E-26 6.76E-26 6.77E-26 6.77E-26 
4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
2.40E-26 2.40E-11 2.40E·11 2.40E-11 2.40E-11 
4.38E-37 4.41E-22 4.45E·22 4.49E-22 4.53E-22 

.OOE+OO 1.50E-31 1.52E-31 1.54E-31 1.56E-31 
5.87E-01 5.90E-01 5.92E-01 5.95E-01 5.97E-01 
1.40E-05 1.41E-05 1.42E-05 1.43E-05 1.44E-05 
3.55E-10 3.59E-10 3.64E-10 3.68E-10 3.73E-10 
3.18E-38 3.23E-23 3.27E-23 3.31E·23 3.35E-23 
6.79E·30 7.08E-30 7.19E-30 7.29E·30 7.39E-30 
5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 

2.97E+07 2.97E+07 2.97E+07 2.97E+07 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d 
6.53E+01 6.59E+01 6.65E+01 6.70E+01 6.76E+01 
5.11E·01 5.19E-01 5.28E-01 5.36E·01 5.45E-01 
2.91E-02 2.95E-02 2.99E·02 3.03E-02 3.08E-02 
9.45E-04 9.53E-04 9.61E·04 9.69E-04 9.77E-04 
1.57E-09 1.58E-09 1.60E-09 1.61E-09 1.62E-09 
4.29E-04 4.32E-04 4.35E-04 4.37E-04 4.40E-04 
6.44E-11 6.46E·11 6.48E-11 6.50E-11 6.53E-11 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 

light elements 

actinides 

page 274 

page 275 
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pb212 2.13E-11 2.24E-11 2.25E-11 2.26E-11 2.27E-11 
cb214 9.81E-10 9. 87E-10 9.93E-10 1.00E-09 1.01E-09 

i208 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi209 9.85E-02 1.00E-01 1.02E-01 1.04E-01 1.06E-01 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO. .OOE+OO 
bi210 2.64E-07 2.66E-07 2.68E-07 2.69E-07 2.71E-07 
bi211 3.82E-12 3.83E-12 3.84E-12 3.85E-12 3.87E-12 
bi212 2.02E-12 2.13E-12 2.14E-12 2.14E·12 2.15E-12 
bi213 3.67E-10 3.70E-10 3.73E·10 3.76E-10 3.79E-10 
bi214 7.28E-10 7.33E-10 7.38E-10 7.42E-10 7.47E-10 

·po210 7.29E-06 7.34E-06 7.39E-06 7.43E·06 7.48E-06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 4.22E-.17 4.23E-17 4.24E-17 4.26E-17 4.27E-17 
po212 1.06E-22 1.12E-22 1.12E-22 1.13E-22 1.13E-22 
po213 5.51E-19 5.56E-19 5.61E-19 ·s .6SE-19 5.70E-19 
po214 1.00E-16 1.01E-16 1.01E-16 1.02E-16 1.03E-16 
po215 5.30E-17 5.31E-17 5.32E·17 5.34E-17 5.36E-17 
po216 8.08E-17 8.49E-17 8.53E-17 8.56E-17 8.59E-17 
po218 1.13E-10 1.14E-10 1.15E-10 1. 16E- 10 1.16E-10 
rn218 3.64E-44 3.98E-29 3.99E-29 4.01E-29 4.03E-29 
rn219 1.18E-13 1.18E-13 1.18E-13 1.19E-13 1.19E·13 
rn220 3.10E-14 3.26E·14 3.27E-14 3.28E-14 3.30E-14 
rn222 2.02E-07 2.03E-07 2.04E-07 2.05E-07 2.07E-07 
ra222 4.01E-41 4.32E-26 4.34E-26 4.36E-26 4.38E-26 
ra223 2.94E-08 2.94E-08 2.96E-08 2.97E-08 2.98E-08 
ra224 1.76E-10 1.85E-10 1.86E-10 1.87E-10 1.87E-10 
ra225 1.71E-07 1. 73E-07 1. 74E-07 1. 76E-07 1.77E-07 
ra226 3.08E-02 3.10E-02 3.12E-02 3.14E-02 3.16E-02 
ra228 1.64E-10 1. 66E -10 1 . 6 7E- 1 0 1. 69E- 10 1.70E-10 
ac225 1.16E-07 1.17E-07 1.18E-07 1.19E-07 1.20E-07 
ac227 2.04E-05 2.05E-05 2.06E-05 2.06E-05 2.07E-05 
ac228 2.00E-14 2.02E-14 2.04E-14 2.06E-14 2.08E-14 
th226 1.96E-39 2.11E-24 2.12E-24 2. 13E-24 2.13E-24 
th227 4.74E-08 4.75E-08 4.77E-08 4.79E-08 4.80E-08 
th228 3.36E-08 3.54E-08 3.55E-08 3.56E-08 3.58E-08 
th229 3.33E-02 3.36E-02 3.39E-02 3.42E-02 3.45E-02 
th230 1.49E+OO 1.50E+OO 1.50E+OO 1.51E+OO 1.52E+OO 
th231 2.70E-09 3.54E-09 3.54E-09 3.55E-09 3.55E-09 
th232 4.01E-01 4.05E-01 4.08E-01 4.12E-01 4.16E-01 
th233 4.57E-28 4.61E-13 4.65E-13 4. 70E -13 4.74E-13 
th234 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 
pa231 3.07E-02 3.08E-02 3.09E-02 3.10E-02 3.11E·02 
pa232 6.58E-26 6.61E-11 6.63E-11 6.66E-11 6.68E-11 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 276 
power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d 
pa233 1.39E-06 1.39E-06 1.39E-06 1.39E-06 1.39E·06 
pa234m 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 
pa234 8.07E-12 8.07E-12 8.07E-12 8.07E-12 8.07E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.90E-36 2.04E-21 2.05E-21 2.06E-21 2.07E-21 
u231 7.22E-32 7.26E-17 7.32E-17 7.37E-17 7.42E-17 
u232 1.19E-06 1.29E-06 1.29E-06 1.30E-06 1.30E-06 
u233 7.80E-01 7.85E-01 7.91E-01 7.96E-01 8.02E-01 
u234 1.02E+01 1. 02E+01 1.02E+01 1.02E+01 1.02E+01 
u235 6.54E+02 6.54E+02 6.54E+02 6.53E+02 6.53E+02 
u236 1.95E+02 1.95E+02 1.96E+02 1. 96E+02 1. 96E+02 
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0 

0 
0 

1 

u237 2.76E·13 4.18E-07 4.18E·07 4.19E·07 4.19E-07 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 
u239 3.77E·23 3.77E·08 3.77E-08 3. 77E·08 3.78E·08 
u240 4.72E-34 4.86E·34 4.99E-34 5.13E-34 5.27E·34 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 9.88E-15 1.02E·12 1.02E·12 1.02E·12 1.02E·12 
np236m 2.43E-28 2.42E·13 2.42E·13 2.42E-13 2.43E·13 
np236 2.67E·06 2.67E·06 2.67E·06 2.68E·06 2.68E-06 
np237 4.02E+01 4.02E+01 4.02E+01 4.02E+01 4.02E+01 
np238 3.95E·15 1.82E-07 1.82E·07 1.82E·07 1.82E-07 
np239 1.52E·13 5.45E-06 5.45E·06 5.46E·06 5.46E-06 
np240m 4.03E·36 4.14E-36 4.26E·36 4.38E·36 4.50E·36 
np240 4.53E·38 1.38E-16 1.38E·16 1. 38E·16 1.38E-16 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 2.92E-11 1. 37E ·1 0 1.38E-10 1.38E-10 1.38E·10 
pu237 2.95E-29 2.95E·14 2.94E-14 2.93E-14 2.92E·14 
pu238 2.60E-03 2.75E·03 2.76E-03 2.76E-03 2.76E·03 
pu239 2.48E+01 2. 4 7E+01 2.45E+01 2.44E+01 2.43E+01 
pu240 2.55E·01 2.52E-01 2.49E·01 2.47E-01 2.45E-01 
pu241 8.96E·06 1.26E-05 1.25E-05 1.23E·OS 1.22E·05 
pu242 4.85E·05 4.85E-05 4.85E-05 4.86E·OS 4.86E·05 
pu243 1.59E·29 1. 26E·14 1.26E-14 1. 26E-14 1.26E·14 
pu244 2.35E·23 2.42E·23 2.49E-23 2.56E·23 2.63E·23 
pu245 .OOE+OO 1.24E·34 1.28E·34 1.31E-34 1.35E-34 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 1.29E-35 1.27E-20 1.27E-20 L25E·20 1.24E-20 
am240 5.91E-33 5.83E-18 5.79E-18 5. 74E-18 5.69E-18 
am241 3.81E-04 3.76E-04 3.73E-04 3.70E-04 3.67E·04 
am242m 2.14E-08 2.17E-08 2.16E-08 2.15E-08 2.13E·08 
am242 2.76E-13 1. 73E ·12 1. 72E-12 1.71E-12 1.69E·12 
am243 1. 73E-07 1. 73E·07 1. 72E-07 1. 72E-07 1. 71E·07 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 1.61E-31 1.60E·16 1.60E·16 1.60E-16 1.59E-16 
am245 1.94E·40 2.43E-35 2.50E·35 2.57E·35 2.64E-35 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 .OOE+OO 1.25E-23 1.24E-23 1.23E·23 1.22E·23 
cm242 5.57E·11 3.50E-10 3.47E-10 3.45E·10 3.42E·10 
cm243 8.44E·16 9.91E·16 9.85E-16 9.77E-16 9.69E·16 
cm244 1.92E-12 2.52E·12 2.51E-12 2.51E-12 2.50E·12 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= 9.787E·04mw, burnup=2.6809E+04mwd{ flux= 6.14E+07n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge ******* d ******* d ******* d ******* d 
cm245 6.00E·15 5.89E-15 5.78E-15 5.68E·15 5.58E·15 
cm246 4.15E·17 4.05E·17 3.95E-17 3.85E·17 3.76E-17 
cm247 9.33E-20 9.36E-20 9.39E·20 9.42E·20 9.45E·20 
cm248 5.69E-22 5.77E-22 5.86E-22 5.94E·22 6.02E·22 
cm249 .OOE+OO 2.23E-33 2.26E-33 2.30E·33 2.33E·33 
cm250 2.03E-37 Z.OSE-37 2.07E-37 2.09E·37 2.11E·37 
cm251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3.73E+04 J.73E+04 3.73E+04 
flux 2.97E+07 2.97E+07 2.97E+07 2.97E+07 

.results on logical unit no. 71, position 1, for time step 4, aubcase31. (run 
title: aas2h: far-field crit based on b&w 15x15, J.OOwtX, 20gwd/atu 40X h2o/ 8X 

actinides 

position 1, case position 1) 
uo2 

c 

page 277 

sas2h: far-field crtt based on b&w 15x15 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 
decay, following reactor irradiation identlfted by: power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

278 

0 nuclide concentrations, grams 
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h 1 
h 2 

he 4 
ne 20 
ne 22 
na 23 
mg 24 
mg 25 

·mg 26 
al 27 
si 28 
si 29 

total 

basis =single reactor assembly 
initial******* d ******* d ******* d ******* d ******* d ******* d 

1.60E-03 1.60E-03 1.60E·03 1.60E-03 1.60E·03 1.60E-03 1.60E-03 
9.57E-06 9.57E-06 9.57E-06 9.57E-06 9.57E-06 9.57E·06 9.57E-06 
1.06E·03 1.06E-03 1.06E-03 1.06E-03 1.06E-03 1.06E-03 1.06E-03 
6.37E-04 6.37E-04 6.37E-04 6.37E-04 6.37E-04 6.37E-04 6.37E-04 
4.62E-06 4.62E-06 4.62E-06 4.62E-06 4.62E-06 4.62E-06 4.62E-06 
1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 
4.92E+OO 4.92E+OO 4.92E+OO 4.92E+OO 4.92E+OO 4.92E+OO 4.92E+OO 
3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E·05 3.96E-05 
1.24E-04 1.24E-04 1.24E-04 1.24E-04 1.24E-04 1.24E·04 1.24E·04 
1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35E+06 
1.67E+01 1.67E+01 1.67E+01 1.67E+01 1.67E+01 1.67E+01 1.67E+01 
4.19E-04 4.19E-04 4.19E-04 4.19E-04 4.19E-04 4.19E-04 4.19E-04 
1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 

sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 element radioactivity, curies 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
totals 3.01E+OO 3.86E-15 2.33E-15 1.41E-15 8.51E-16 5.14E-16 3.10E-16 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 element thermal power, watts 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
totals 5.62E-02 1.13E-18 6.84E-19 4.13E-19 2.49E-19 1.51E-19 9.10E-20 

sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 nuclide gamma power, watts 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
total 3.90E-02 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly . 

initial******* d ******* d ******* d ******* d ******* d ******* d 
6.76E+01 7.11E+01 7.43E+01 7.72E+01 7.98E+01 8.23E+01 8.45E+01 
5.45E·01 6.03E-01 6.64E-01 7.27E-01 7.92E-01 8.59E·01 9.28E-01 
3.08E·02 3.35E-02 3.62E-02 3.90E-02 4.17E-02 4.44E·02 4.72E-02 
9.77E-04 9.79E-04 9.79E·04 9.79E-04 9.79E-04 9.79E·04 9.79E·04 
4.40E-04 4.58E-04 4.75E-04 4.92E-04 5.07E-04 5.21E-04 5.35E·04 
1.06E-01 1.19E·01 1.33E-01 1.47E-01 1.62E-01 1.78E-01 1.94E-01 
7.48E-06 7.79E·06 8.08E-06 8.35E-06 8.61E-06 8.86E·06 9.09E·06 
3.16E-02 3.29E·02 3.41E-02 3.53E·02 3.64E-02 3.74E-02 3.84E·02 
2.07E-05 2.07E-05 2.06E-05 2.06E-05 2.06E-05 2.06E-05 2.06E·05 
3.45E·02 3.64E-02 3.83E-02 4.02E-02 4.21E-02 4.40E·02 4.58E-02 
1.52E+OO 1.58E+OO 1.64E+OO 1.69E+OO 1.74E+OO 1.79E+OO 1.83E+OO 
4.16E·01 4.40E·01 4.64E-01 4.88E-01 5.12E-01 5.36E·01 5.61E·01 
5.36E·07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E-07 5.36E·07 
3.11E·02 3.11E·02 3.10E·02 3.10E·02 3.10E-02 3.10E-02 3.10E-02 
1.39E-06 1.39E-06 1.38E·06 1.38E-06 1.38E-06 1.38E-06 1.38E-06 
8.02E·01 8.41E-01 8.80E~01 9.17E-01 9.54E-01 9.91E-01 1.03E+OO 
1.02E+01 1.01E+01 9.99E+OO 9.90E+OO 9.81E+OO 9.72E+OO 9.63E+OO 
6.53E+02 6.56E+02 6.58E+02 6.61E+02 6.63E+02 6.64E+02 6.66E+02 

he 4 
pb206 
pb207 
pb208 
pb210 
bi209 
po210 
ra226 
ac227 
th229 
th230 
th232 
th234 
pa231 
pa233 

u233 
u234 
u235 

light elements page 
flux= 6.14E+07n/cm**2-sec 

light elements page 
flux= 6.14E+07n/cm**2-sec 

light elements page 
flux= 6.14E+07n/cm**2-sec 
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u236 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 
u238 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 3.63E+04 

np236 2.68E-06 2.62E-06 2.55E-06 2.49E-06 2.43E-06 2.37E-06 2.31E-06 
np237 4.02E+01 4.01E+01 4.01E+01 4.00E+01 4.00E+01 3.99E+01 3.99E+01 
pu239 2.43E+01 2.16E+01 1.91E+01 1.70E+01 1.50E+01 1.33E+01 1.18E+01 
pu240 2.45E-01 1.58E-01 1.02E-01 6.54E-02 4.21E-02 2.71E-02 1. 75E-02 
pu242 4.86E-05 4.82E-05 4.78E-05 4.75E-05 4.71E-05 4.67E-05 4.64E-OS 

total 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 3.73E+04 3.73E+04 3.73E+04 

sas2h: far-field crit based on b&w 1Sx15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 element concentrations, gram atoms 
basis = single reactor assembly 

0 

he 

c~ 
po 
ra 
ac 
th 
pa 

u 
np 
pu 

totals 

initial******* d ******* d ******* d ******* d ******* d ******* d 
6.76E+01 7.11E+01 7.43E+01 7.72E+01 7.98E+01 8.23E+01 8.4SE+01 
5.77E-01 6.38E-01 7.02E-01 7.68E-01 8.35E-01 9.0SE-01 9.76E-01 
1.06E-01 1.19E-01 1.33E-01 1.47E-01 1.62E-01 1.78E-01 1.94E-01 
7.48E-06 7.79E-06 8.08E-06 8.35E-06 8.61E-06 8.86E-06 9.09E-06 
3.16E·02 3.29E-02 3.41E-02 3.53E-02 3.64E-02 3.74E-02 3.84E-02 
2.08E-05 2.08E-05 2.08E-05 2.08E-OS 2.07E-OS 2.08E-05 2.08E-05 
1.97E+OO 2.06E+OO 2.14E+OO 2.22E+OO 2.30E+OO 2.37E+OO 2.44E+OO 
3.11E-02 3.11E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 3.10E-02 
3.71E+04 3.71E+04 3.71E+04 3.71E+04 3.71E+04 3.71E+04 3.71E+04 
4.02E+01 4.01E+01 4.01E+01 4.00E+01 4.00E+01 3.99E+01 3.99E+01 
2.4SE+01 2.17E+01 1.92E+01 1.70E+01 1.51E+01 1.34E+01 1.19E+01 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

nuclide concentrations, grams 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
he 4 2.70E+02 2.84E+02 2.97E+02 3.09E+02 3.19E+02 3.29E+02 3.38E+02 
pb206 1.12E+02 1. 24E+02 1.37E+02 1.50E+02 1.63E+02 1. 77E+02 1.91E+02 
pb207 6.37E+OO 6.93E+OO 7.50E+OO 8.07E+OO 8.63E+OO 9.20E+OO 9.76E+OO 
pb208 2.03E-01 2.04E-01 2.04E·01 2.04E-01 2.04E-01 2.04E-01 2.04E-01 
cb210 9.24E-02 9.62E·02 9.98E·02 1.03E·01 1.06E·01 1.09E-01 1.12E-01 

i209 2.21E+01 2.48E+01 2.77E+01 3.07E+01 3.39E+01 3. 72E+01 4.06E+01 
bi210 5.69E-05 5.92E-05 6.14E·05 6.35E·OS 6.55E-05 6.74E·05 6.91E-05 
po210 1.57E-03 1.64E-03 1. 7.QE-03 1. 75E-03 1. 81 E- 03 1.86E-03 1.91E-03 
rn222 4.59E·OS 4.78E-05 4.96E-05 5.13E-05 5.29E-05 5.44E-OS 5.58E-05 
ra223 6.64E-06 6.62E·06 6.62E·06 6.61E·06 6.61E·06 6.60E-06 6.60E-06 
ra225 3.99E-05 4.21E·05 4.43E·05 4.65E·05 4.87E·OS 5.09E-05 5.30E-05 
ra226 7.14E+OO 7.43E+OO 7.71E+OO 7.97E+OO 8.22E+OO 8.46E+OO 8.68E+OO 
ac225 2.70E~05 2.85E·OS 3.00E-05 3.14E-05 3.29E·OS 3.44E-05 3.58E·OS 
ac227 4.70E·03 4.69E-03 4.68E·03 4.68E-03 4.68E-03 4.68E-03 4.68E-03 
th227 1.09E·OS 1.09E·05 1.09E-05 1.09E-05 1.09E-05 1. 09E- OS 1.09E-05 
th229 7.90E+OO 8.34E+OO 8.77E+OO 9.21E+OO 9.64E+OO 1.01E+01 1.0SE+01 
th230 3.50E+02 3.64E+02 3.77E+02 3.89E+02 4.01E+02 4.12E+02 4.22E+02 
th231 8.21E-07 6.27E-07 6.29E-07 6.31E·07 6.33E·07 6.35E·07 6.36E-07 
th232 9.64E+01 1.02E+02 1.08E+02 1.13E+02 1.19E+02 1.24E+02 1.30E+02 
th234 1.25E-04 1.25E·04 1.25E-04 1.25E·04 1.25E·04 1.25E-04 1.25E-04 
pa231 7.19E+OO 7.18E+OO 7.17E+OO 7.16E+OO 7.16E+OO 7.16E+OO 7.16E+OO 
pa233 3.24E-04 3.23E·04 3.23E-04 3.22E-04 3.22E-04 3.21E-04 3.21E-04 

u233 1.87E+02 1. 96E+02 2.05E+02 2.14E+02 2.22E+02 2.31E+02 2.39E+02 
u234 2.38E+03 2.36E+03 2.34E+03 2.32E+03 2.30E+03 2.27E+03 2.25E+03 
u235 1.54E+OS 1. 54E+OS 1.55E+OS 1.55E+OS 1.56E+05 1.56E+OS 1.56E+05 
u236 4.62E+04 4.62E+04 4.62E+04 4.62E+04 4.62E+04 4.62E+04 4.62E+04 
u238 8.63E+06 8.63E+06 8.63E+06 8.63E+06 8.63E+06 8.63E+06 8.63E+06 

np236 6.33E·04 6.17E·04 6.02E-04 5.87E-04 5.73E-04 S.SSE-04 5.45E-04 
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-np237 9.53E+03 9.51E+03 9.50E+03 9.49E+03 9.48E+03 9.46E+03 9.45E+03 
pu239 5.81E+03 5.15E+03 4.57E+03 4.05E+03 3.60E+03 3.19E+03 2.83E+03 
pu240 5.87E+01 3.78E+01 2.44E+01 1.57E+01 1.01E+01 6.51E+OO 4.19E+OO 
pu242 1.18E-02 1.17E-02 1.16E·02 1.15E·02 1.14E-02 1. 13E-02 1.12E-02 
am243 4. 16E-05 2.81E-05 1.90E-05 1.28E·05 8.68E-06 5.86E-06 3.96E-06 

total 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 element concentrations, grams 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
2.70E+02 2.84E+02 2.97E+02 3.09E+02 3.19E+02 3.29E+02 3.38E+02 
1.19E+02 1.32E+02 1.45E+02 1.58E+02 1.72E+02 1.86E+02 2.01E+02 
2.21E+01 · 2.48E+01 2.77E+01 3.07E+01 3.39E+01 3.72E+01 4.06E+01 
1.57E·03 1.64E·03 1.70E·03 1.75E·03 1.81E-03 1.86E-03 1.91E·03 
4.59E-05 4.78E·05 4.96E·05 5.13E·05 5.29E-05 5.44E-05 5.58E·OS 
7.14E+OO 7.43E+OO 7.71E+OO 7.97E+OO 8.22E+OO 8.46E+OO 8.68E+OO 
4.73E·03 4.72E·03 4.71E·03 4.71E·03 4.71E·03 4.71E-03 4.71E-03 
4.5SE+02 4.74E+02 4.93E+02 5.12E+02 5.29E+02 5.46E+02 5.62E+02 
7.19E+OO 7.18E+OO 7.17E+OO 7.16E+OO 7.16E+OO 7.16E+OO 7.16E+OO 
8.84E+06 8.84E+06 8.84E+06 8.84E+06 8.84E+06 8.84E+06 8.84E+06 
9.53E+03 9.51E+03 9.50E+03 9.49E+03 9.48E+03 9.46E+03 9.45E+03 
5.87E+03 5.19E+03 4.59E+03 4.07E+03 3.61E+03 3.20E+03 2.83E+03 
8.84E·02 1.43E·04 1.91E·05 1.28E·05 8.68E-06 5.86E·06 3.96E-06 
8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 8.85E+06 

0 

he 

c~ 
po 
rn 
ra 
ac 
th 
pa 

u 
np 
pu 
am 

totals 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified b{: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

nuc ide radioactivity, curies 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
tl206 9.32E·06 9.70E·06 1.01E·05 1.04E·OS 1.07E-OS 1.10E-05 1.13E-05 
tl207 3.39E-01 3.38E·01 3.38E·01 3.38E·01 3.38E·01 3. 37E- 01 3.37E-01 
tl208 2.40E-03 4.28E·06 4.50E·06 4.71E·06 4.93E·06 5.14E-06 5.36E-06 
tl209 3.29E-02 3.47E-02 3.65E-02 3.83E-02 4.01E·02 4.19E·02 4.37E·02 
pb209 1.56E+OO 1.65E+OO 1. 74E+OO 1.83E+OO 1.91E+OO 2.00E+OO 2.08E+OO 
pb210 7.06E+OO 7.35E+OO 7.62E+OO 7.88E+OO 8.13E+OO 8.36E+OO 8.58E+OO 
pb211 3.40E-01 3.39E-01 3.39E·01 3.39E·01 3.38E-01 3.38E·01 3.38E·01 
pb212 6.69E·03 1. 19E·OS 1.25E·05 1. 31E·05 1 .37E-05 1.43E·OS 1.49E-05 
cb214 7.06E+OO 7.35E+OO 7.63E+OO 7.89E+OO 8.13E+OO 8.36E+OO 8.58E+OO 

i210 7.06E+OO 7.35E+OO 7.62E+OO 7.88E+OO 8.13E+OO 8.36E+OO 8.58E+OO 
bi211 3.40E-01 3.39E·01 3.39E-01 3.39E-01 3.38E·01 3.38E·01 3.38E·01 
bi212 6.69E-03 1.19E·05 1.25E·05 1.31E·05 1 .37E·05 1.43E·05 1.49E-05 
bi213 1.56E+OO 1.65E+OO 1. 74E+OO 1 .83E+OO 1.91E+OO 2.00E+OO 2.08E+OO 
bi214 7.06E+OO 7.35E+OO 7.63E+OO 7.89E+OO 8.13E+OO 8.36E+OO 8.58E+OO 
po210 7.06E+OO 7.35E+OO 7.62E+OO 7.88E+OO 8.13E+OO 8.36E+OO 8.58E+OO 
po211 9.35E-04 9.33E·04 9.32E-04 9.31E-04 9.31E·04 9.31E·04 9.31E-04 
po212 4.29E-03 7.64E·06 8.02E-06 8.40E·06 8.78E·06 9.17E·06 9.55E·06 
po213 1.53E+OO 1.62E+OO 1.70E+OO 1. 79E+OO 1.87E+OO 1.95E+OO 2.04E+OO 
po214 7.06E+OO 7.35E+OO 7.62E+OO 7.88E+OO 8.13E+OO 8.36E+OO 8.58E+OO 
po215 3.40E·01 3.39E·01 3.39E·01 3.39E·01 3.38E-01 3.38E-01 3.38E-01 
po216 6.69E·03 1. 19E- OS 1.25E·OS 1.31E·05 1.37E·05 1.43E-05 1.49E·05 
po218 7.06E+OO 7.35E+OO 7.63E+OO 7.89E+OO 8.13E+OO 8.36E+OO 8.58E+OO 
at217 1.57E+OO 1.65E+OO 1. 74E+OO 1 .83E+OO 1.91E+OO 2.00E+OO 2.08E+OO 
rn219 3.40E·01 3.39E·01 3.39E·01 3.39E·01 3.38E·01 3.38E·01 3.38E-01 
rn220 6.69E-03 1.19E·05 1.25E·05 1.31E·05 1.37E·05 1.43E·05 1.49E-05 
rn222 7.06E+DO 7.35E+OO 7.63E+OO 7.89E+OO 8.13E+OO 8.36E+OO 8.58E+DD 
fr221 1.57E+OO 1 .65E+OO 1. 74E+OO 1.83E+OO 1.91E+OO 2.00E+OO 2.08E+DO 
fr223 4.69E·03 4.68E-03 4.68E·03 4.67E-03 4.67E·D3 4.67E-03 4.67E-03 
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flux= 6.14E+07n/cm**2-sec 
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ra223 3.40E·01 3.39E·01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
ra224 6.69E-03 1.19E-05 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 
ra225 1.57E+OO 1.6SE+OO 1. 74E+OO 1. 83E+OO 1.91E+OO 2.00E+OO 2.08E+OO 
ra226 7.06E+OO 7.35E+OO 7.63E+OO 7.89E+OO. 8.13E+OO 8.36E+OO 8.58E+OO 
ra228 1.06E-05 1.12E-05 1.18E-05 1.24E-05 1.30E-05 1.37E-05 1.43E-05 
ac225 1.57E+OO 1.65E+OO 1.74E+OO 1.83E+OO 1.91E+OO 2.00E+OO 2.08E+OO 
ac227 3.40E-01 3.39E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 
ac228 1.06E-05 1.12E-05 1.18E-05 1.24E-05 1.30E-05 1.37E-05 1.43E-05 
th227 3.35E-01 3.35E-01 3.34E-01 3.34E-01 3.34E-01 3.34E-01 3.34E-01 
th228 6.69E-03 1. 19E- OS 1.25E-05 1.31E-05 1.37E-05 1.43E-05 1.49E-05 

·th229 1.57E+OO 1.65E+OO 1. 74E+OO 1. 83E+OO 1.91E+OO 2.00E+OO 2.08E+OO 
th230 7.23E+OO 7.51E+OO 7.78E+OO 8.03E+OO 8.26E+OO 8.49E+OO 8.70E+OO 
th231 4.37E•01 3.33E-01 3.35E-01 3.36E-01 3.37E-01 3.38E-01 3.38E-01 
th232 1.06E-05 1.12E-05 1.18E-05 1.24E-05 1.30E-05 1.37E-05 1.43E-05 
th234 2.90E+OO 2.90E+OO 2.90E+OO ·2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 
pa231 3.40E-01 3.39E-01 3.39E-01 3.38E-01 3.38E-01 3.38E-01 3.38E-01 
pa233 6.72E+OO 6.71E+OO 6.70E+OO 6.69E+OO 6.68E+OO 6.67E+OO 6.66E+OO 
pa234m 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 
pa234 3.77E-03 3.77E-03 3.77E-03 3. 77E-03 3.77E-03 3. 77E-03 3.77E-03 

u232 6.68E-03 7.24E-07 7.06E-07 6.89E-07 6. 72E-07 6.55E-07 6.39E-07 
u233 1.80E+OO 1.89E+OO 1.98E+OO 2.06E+OO 2.14E+OO 2.23E+OO 2.31E+OO 
u234 1.48E+01 1.47E+01 1.45E+01 1.44E+01 1.43E+01 1.41E+01 1.40E+01 
u235 3.32E-01 3.33E-01 3.35E-01 3.36E-01 3.37E·01 3.38E-01 3.38E-01 
u236 2.99E+OO 2.99E+OO 2.99E+OO 2.99E+OO 2.99E+OO 2.99E+OO 2.99E+OO 

sas2h; far-field crit based on b&w 15K15, 3~00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 nuclide radioactivity, curies 
basis =single reactor assembly 

u238 
np236 
np237 
np239 
pu236 
pu239 
pu240 
pu242 
am243 

total 

initial******* d ******* d ******* d ******* d ******* d ******* d 
2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 2.90E+OO 
8.34E-06 8.14E-06 7.94E-06 7.74E-06 7.55E-06 7.36E-06 7.18E-06 
6.72E+OO 6.71E+OO 6.70E+OO 6.69E+OO 6.68E+OO 6.67E+OO 6.66E+OO 
3.03E+02 5.61E-06 3.79E-06 2.56E-06 1.73E-06 1.17E-06 7.91E-07 
1.70E-05 7.24E-07 7.06E-07 6.89E-07 6.72E-07 6.55E-07 6.39E-07 
3.60E+02 3.20E+02 2.84E+02 2.52E+02 2.23E+02 1.98E+02 1.76E+02 
1.33E+01 8.59E+OO 5.53E+OO 3.56E+OO 2.29E+OO 1.48E+OO 9.51E-01 
4.65E-05 4.61E-05 4.58E-05 4.54E-05 4.51E-05 4.47E-05 4.44E-05 
8.31E-06 5.61E-06 3.79E-06 2.56E-06 1.73E-06 1.17E-06 7.91E·07 
1.14E+03 4.61E+02 4.25E+02 3.94E+02 3.67E+02 3.44E+02 3.24E+02 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, 

0 element thermal power, watts 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
1.60E-03 1.58E-03 1.60E-03 1.63E-03 1.66E-03 1.69E-03 1.72E-03 
2.73E-02 2.84E-02 2.95E-02 3.05E-02 3.14E-02 3.23E-02 3.32E-02 
1.27E-01 1.32E-01 1.36E-01 1.41E-01 1.45E-01 1.48E-01 1.52E-01 
9.03E-01 9.40E-01 9.76E-01 1.01E+OO 1.04E+OO 1.07E+OO 1.10E+OO 
6.68E·02 7.05E-02 7.42E-02 7.79E-02 8.16E·02 8.52E-02 8.87E-02 
2.48E-01 2.58E-01 2.67E-01 2.75E-01 2.84E-01 2.91E-01 2.98E·01 
6.04E-02 6.38E-02 6.71E-02 7.05E-02 7.38E-02 7.71E·02 8.03E·02 
2.17E-01 2.26E-01 2.34E-01 2.41E-01 2.48E-01 2.55E-01 2.61E-01 
5.48E-02 5.78E-02 6.09E-02 6.39E-02 6.69E-02 6.99E-02 7.28E-02 
2.66E-01 2.77E-01 2.87E·01 2.97E·01 3.06E-01 3.15E·01 3.23E-01 
4.17E-02 4.17E-02 4.16E-02 4.16E-02 4.16E·02 4.15E-02 4.15E-02 
1.48E+OO 6.41E-01 6.40E-01 6.39E-01 6.37E-01 6.36E·01 6.34E·01 
1.01E+OO 1.91E-01 1.91E·01 1.91E-01 1.91E-01 1.90E·01 1.90E·01 
1.20E+01 1.02E+01 8.99E+OO 7.93E+OO 7.01E+OO 6.20E+OO 5.49E+OO 

tl 

c~ 
po 
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rn 
fr 
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am 1.01E·02 1.34E-05 1.39E-07 8.25E-08 5.58E-08 3. 77E-08 2.55E-08 
totals 1.65E+01 1.31E+01 1.20E+01 1.10E+01 1.02E+01 9.42E+OO 8.77E+OO 

sas2h: far-field crit based on b&w 15x~5, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 289 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

0 nuclide gamma power, watts 
basis ~single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
tl207 4.42E-06 4.41E-06 4.41E-06 4.40E-06 4.40E-06 4.40E-06 4.40E-06 
tl208 4.79E·05 8.53E-08 8.96E-08 9.39E-08 9.82E-08 1.02E-07 1.07E-07 

. tl209 4.13E-04 4.36E-04 4.59E-04 4.82E-04 5.05E-04 5.27E-04 5.49E-04 
pb210 2.11E-04 2.20E·04 2.28E-04 2.36E-04 2.43E-04 2.50E-04 2.56E-04 
pb211 1.36E-04 1.36E·04 1.36E-04 1.36E-04 1.36E-04 1.36E-04 1.36E-04 
pb212 5.75E-06 1.02E-08 1.08E-08 1.13E-08 1. 18E-08 1.23E-08 1.28E-08 
cb214 1.05E-02 1.09E-02 1. 13E-02 1.17E-02 1.21E-02 1.24E-02 1.27E-02 

i210 1.30E-08 1.35E-08 1.40E-08 1.45E-08 1.49E-08 1. 54E- 08 1.58E-08 
bi211 9.43E-05 9.42E-05 9.40E-05 9.40E-05 9.39E-05 9.39E-05 9.39E-05 
bi212 4.17E-06 7.43E-09 7.81E-09 8.18E·09 8.55E-09 8.92E-09 9.30E-09 
bi213 1. 17E -03 1.24E-03 1.30E-03 1.37E-03 1.43E-03 1.49E-03 1.56E-03 
bi214 6.31E-02 6.57E-02 6.81E-02 7.05E-02 7.27E-02 7.47E-02 7.67E-02 
po210 3.56E-07 3.70E-07 3.84E-07 3.97E-07 4.10E-07 4.21E-07 4.32E-07 
po211 4.27E-08 4.26E-08 4.26E-08 4.25E-08 4.25E-08 4.25E-08 4.25E-08 
po214 3.47E-06 3.62E-06 3.75E-06 3.88E-06 4.00E-06 4.11E-06 4.22E-06 
po215 3.54E-07 3.53E-07 3.53E-07 3.52E-07 3.52E-07 3.52E-07 3.52E-07 
rn219 1.13E-04 1.13E-04 1.13E-04 1.12E-04 1.12E-04 1.12E-04 1.12E-04 
rn222 1.63E-05 1.70E-05 1. 76E- OS 1.82E-05 1.88E-05 i.93E-05 1.98E-05 
fr221 2.75E-04 2.90E-04 3.05E-04 3.20E-04 3.35E-04 3.50E-04 3.65E-04 
fr223 1.60E-06 1. 59E- 06 1.59E-06 1.59E-06 1.59E-06 1.59E-06 1.59E-06 
ra223 2.71E-04 2.70E-04 2.70E-04 2.70E-04 2.70E·04 2.70E-04 2.70E-04 
ra225 1.34E-04 1.41E-04 1.48E-04 1.56E-04 1.63E-04 1. 70E-04 1. 77E-04 
ra226 3.02E-04 3.15E-04 3.26E-04 3.38E-04 3.48E-04 3.58E-04 3.67E-04 
ac225 1.56E-04 1.65E-04 1.73E-04 1. 82E- 04 1.90E-04 1.99E-04 2.07E-04 
ac227 3.89E-07 3.88E-07 3.88E-07 3.87E-07 3.87E-07 3.87E-07 3.87E-07 
ac228 5.52E·08 5.84E-08 6.16E-08 6.48E-08 6.80E-08 7.12E-08 7.44E-08 
th227 2.21E-04 2.20E-04 2.20E-04 2.20E-04 2.20E-04 2.20E-04 2.20E-04 
th229 8.78E-04 9.26E-04 9.75E-04 1.02E-03 1.07E-03 1.12E-03 1. 17E -03 
th230 7.20E-05 7.48E-05 7.75E-05 B.OOE-05 8.23E-05 8.46E-05 8.66E-05 
th231 8.02E-05 6.13E-05 6.15E-05 6.17E-05 6.19E-05 6.20E-05 6.22E-05 
th234 1.67E-04 1.67E-04 1.67E-04 1.67E-04 1.67E-04 1. 67E· 04 1.67E-04 
pa231 8.06E-05 8.04E-05 8.03E-05 8.03E-05 8.02E-05 8.02E-05 8.02E-05 
pa233 8.91E-03 8.89E-03 8.88E-03 8.86E-03 8.85E-03 8.84E-03 8.83E-03 
pa234m 1.91E-04 1.91E-04 1.91E-04 1.91E-04 1.91E-04 1.91E-04 1.91E-04 
pa234 4.38E-05 4.38E-05 4.38E-05 4.38E-05 4.38E-05 4.38E-05 4.38E-05 

u233 1.32E-05 1.39E-05 1.45E-05 1.51E-05 1.58E-05 1.64E-05 1.69E-05 
u234 1.41 E-04 1.40E-04 1.39E-04 1.38E-04 1.36E-04 1.35E-04 1.34E-04 
u235 3.27E-04 3.28E-04 3.30E-04 3.31E-04 3.32E-04 3.33E-04 3.33E·04 
u236 3.01E-05 3.01E-05 3.01E-05 3.01E·05 3.01E-05 3.01E-05 3.01E-05 
u238 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32E-05 

np236 7.27E·09 7.09E-09 6.92E-09 6.75E-09 6.58E-09 6.42E-09 6.26E-09 
np237 1.40E-03 1.40E-03 1.39E-03 1.39E-03 1.39E-03 1.39E-03 1.39E-03 
pu239 1. 73E-03 1.54E-03 1.36E-03 1.21E-03 1.07E-03 9.51E-04 8.44E-04 
pu240 1.30E-04 8.40E-05 5.41E-05 3.48E-05 2.24E-05 1.44E-05 9.30E-06 

total 5.63E-01 9.42E-02 9.71E-02 9.98E-02 1.02E-01 1.05E-01 1.07E-01 

sas2h: far-field crft based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 290 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

fnftial******* d ******* d ******* d ******* d ******* d ******* d 
lf 6 3.17E-04 3.17E-04 3.17E-04 3.17E-04 3.17E-04 3.17E-04 3.17E-04 
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l i 1 8.41E-06 8.41E-06 8.41E-06 8.41E-06 8.41E-06 8.41E-06 8.41E-06 
be 9 1.62E-05 1.62E-05 1.62E-05 1.62E-05 1.62E-05 1.62E-05 1.62E-05 
be 10 1.06E-04 1.06E-04 1.06E·04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 
zn 70 2.40E·06 2.40E-06 2.40E-06 2.40E-06 2.40E-06 2.40E-06 2.40E-06 
ga 71 2.90E-05 2.90E-05 2.90E-05 2.90E-05 2.90E-05 2.90E-05 2.90E-05 
ge 72 2.66E-03 2.66E-03 2.66E-03 2.66E-03 2.66E-03 2.66E·03 2.66E-03 
ge 73 1.07E-02 1.07E-02 1.07E-02 1.07E-02 1.07E·02 1.07E-02 1.07E-02 
ge 74 9.24E-03 9.24E-03 9.24E-03 9.24E-03 9.24E-03 9.24E-03 9.24E-03 
as 75 1.04E-01 1.04E-01 1.04E-01 1.04E-01 1.04E·01 1.04E-01 1.04E-01 
ge 76 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 

·se 76 1.09E-04 1. 09E- 04 1.09E-04 1.09E-04 1.09E-04 1.09E·04 1.09E-04 
se 77 7.55E-01 7.55E-01 7.55E-01 7.55E-01 7.55E-01 7.55E-01 7.55E-01 
se 78 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 
se 79 3.80E+OO 3.77E+OO 3.74E+OO 3.71E+OO 3.67E+OO 3.64E+OO 3.61E+OO 
br 79 3.81E"01 4.14E-01 4.47E-01 4.80E-01 5.12E-01 5.44E-01 5.76E-01 
se 80 1.23E+01 1. 23E+01 1.23E+01 1. 23E+01 1.23E+01 1. 23E+01 1.23E+01 
kr 80 3.99E-04 3.99E-04 3.99E-D4 3.99E-04 3.99E-04 3.99E-04 3.99E-04 
br 81 1.84E+01 1.84E+01 1.84E+01 1.84E+01 1.84E+01 1.84E+01 1 .84E+01 
kr 81 8.03E-07 7.92E-07 7.82E-07 7.71E-07 7.61E-07 7.50E·07 7.40E-07 
se 82 3.13E+01 3. 13E+01 3.13E+01 3.13E+01 3.13E+01 3.13E+01 3.13E+01 
kr 82 3.52E-02 3.52E-02 3.52E-02 3.52E-02 3.52E-02 3.52E-02 3.52E-02 
kr 83 5.03E+01 5.03E+01 5.03E+01 5.03E+01 5.03E+01 5.03E+01 5.03E+01 
kr 84 1.06E+02 1.06E+02 1.06E+02 1. 06E+02 1.06E+02 1.06E+02 1.06E+02 
rb 85 1.20E+02 1.20E+02 1.20E+02 1. 20E+02 1.20E+02 1.20E+02 1.20E+02 
kr 86 1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 1.94E+02 
sr 86 1.28E-02 1.28E·02 1.28E-02 L 28E- 02 L28E-02 1.28E-02 1.28E-02 
rb.87 2.54E+02 2.54E+02 2.54E+02 2.54E+02 2.54E+02 2.54E+02 2.54E+02 
sr 87 6.56E-04 6.71E·04 6.87E-04 7.02E-04 7.17E-04 7.32E-04 7.48E-04 
sr 88 3.67E+02 3.67E+02 3.67E+02 3.67E+02 3.67E+02 3.67E+02 3.67E+02 

y 89 4.96E+02 4.96E+02 4.96E+02 4.96E+02 4.96E+02 4.96E+02 4.96E+02 
zr 90 6.06E+02 6.06E+02 6.06E+02 6.06E+02 6.06E+02 6.06E+02 6.06E+02 
zr 91 6.22E+02 6.22E+02 6.22E+02 6.22E+02 6.22E+02 6.22E+02 6.22E+02 
zr 92 6.37E+02 6.37E+02 6.37E+02 6.37E+02 6.37E+02 6.37E+02 6.37E+02 
zr 93 4.49E+02 4.48E+02 4.47E+02 4.46E+02 4.45E+02 4.44E+02 4.44E+02 
nb 93 9.44E+OO 1.03E+01 1.11E+01 1. 20E+01 1.28E+01 1.37E+01 1.45E+01 
nb 93m 4.73E-03 4.72E-03 4.71E-03 4.70E-03 4.70E-03 4.69E-03 4.68E-03 
zr 94 7.10E+02 7.10E+02 7.10E+02 7.10E+02 7.10E+02 7.10E+02 7.10E+02 
nb 94 5.49E-04 4.76E-04 4.13E-04 3.58E·04 3. 10E-04 2.69E-04 2.34E-04 
mo 95 7.23E+02 7.23E+02 7.23E+02 7.23E+02 7.23E+02 7.23E+02 7.23E+02 
zr 96 7.13E+02 7.13E+02 7.13E+02 7. 13E+02 7.13E+02 7.13E+02 7.13E+02 
mo 96 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 
mo 97 6.53E+02 6.53E+02 6.53E+02 6.53E+02 6.53E+02 6.53E+02 6.53E+02 
mo 98 6.81E+02 6.81E+02 6.81E+02 6.81E+02 6.81E+02 6.81E+02 6.81E+02 
tc 98 2.01E-04 2.01E-04 2.01E-04 2.01E-04 2.01E-04 Z.OOE-04 2.00E-04 
tc 99 6.21E+02 6.12E+02 6.04E+02 5.96E+02 5.88E+02 5.80E+02 5.72E+02 
ru 99 9.96E+01 1.08E+02 1.16E+02 1.25E+02 1.33E+02 1.41E+02 1.48E+02 
mo100 7.55E+02 7.55E+02 7.55E+02 7.55E+02 7.55E+02 7.55E+02 7.55E+02 
ru100 5.50E+OO 5.50E+OO 5.50E+OO 5.50E+OO 5.50E+OO 5.50E+OO 5.50E+OO 
ru101 6.24E+02 6.24E+02 6.24E+02 6.24E+02 6.24E+02 6.24E+02 6.24E+02 
ru102 5.39E+02 5.39E+02 5.39E+02 5.39E+02 5.39E+02 5.39E+02 5.39E+02 
rh103 3.99E+02 3.99E+02 3.99E+02 3.99E+02 3.99E+02 :S.99E+02 3.99E+02 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 291 decay, following reactor irradiation identifted by: power= 9.787E-04mw, burnup=2.6809E+04Mwd flux= 6.14E+07n/cm**2-aec 
0 nuclide concentrations, grams 

basis •single reactor essembl~ 
initial******* d ******* d *******d.******* d ******* d *** *** d 

ru104 2.69E+02 2.69E+02 2.69E+02 2.69E+02 2.69E+02 2.69E+02 2.69E+02 
pd104 1.58E+01 1.58E+01 1.58E+01 1.58E+01 1.58E+01 1. 58E+01 1.58E+01 
pd105 1.64E+02 1.64E+02 1.64E+02 1.64E+02 1.64E+02 1.64E+02 1.64E+02 
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pd106 8.76E+01 8. 76E+01 8.76E+01 8.76E+01 8.76E+01 8.76E+01 8.76E+01 
pd107 4.54E+01 4.54E+01 4.54E+01 4.53E+01 4.53E+01 4.53E+01 4.53E+01 
ag107 2.09E-01 2.29E-01 2.49E-01 2.69E-01 2.89E-01 3.10E-01 3.30E-01 
pd108 2.60E+01 2.60E+01 2.60E+01 2.60E+01 2.60E+01 2.60E+01 2.60E+01 
cd108 5.25E-04 5.25E-04 5.25E-04 5.25E-04 5.25E-04 5.25E-04 5.25E-04 
ag109 1.84E+01 1.84E+01 1.84E+01 1.84E+01 1.84E+01 1.84E+01 1.84E+01 
pd11 0 8.63E+OO 8.63E+OO 8.63E+OO 8.63E+OO 8.63E+OO 8.63E+OO 8.63E+OO 
cd110 5.61E-01 5.61E·01 5.61E-01 5.61E-01 5.61E-01 5.61E-01 5.61E-01 
cd.111 5.01E+OO 5.01E+OO 5.01E+OO 5.01E+OO 5.01E+OO 5.01E+OO 5.01E+OO 
cd112 3.25E+OO 3.25E+OO 3.25E+OO 3.25E+OO 3.25E+OO 3.25E+OO 3.25E+OO 

·cd113 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 1.96E-01 
i n113 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 4.50E-02 
cd114 4.91E+OO 4.91E+OO 4.91E+OO 4.91E+OO 4.91E+OO 4.91E+OO 4.91E+OO 
sn114 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E·04 
in115 1.67E+OO 1.67E+OO 1.67E+OO 1.67E+OO 1.67E+OO 1.67E+OO 1.67E+OO 
sn115 8.75E-02 8.75E-02 8.75E-02 8.75E-02 8.75E-02 8.75E-02 8.75E-02 
cd116 2.72E+OO 2. 72E+OO 2.72E+OO 2.72E+OO 2.72E+OO 2.72E+OO 2.72E+OO 
sn116 7.57E-02 7.57E-02 7.57E-02 7.57E-02 7.57E-02 7.57E-02 7.57E-02 
sn117 1.99E+OO 1.99E+OO 1.99E+OO 1.99E+OO 1.99E+OO 1.99E+OO 1.99E+OO 
sn118 1.88E+OO 1.88E+OO 1.88E+OO 1.88E+OO 1.88E+OO 1.88E+OO 1.88E+OO 
sn119 2.06E+OO 2.06E+OO 2.06E+OO 2.06E+OO 2.06E+OO 2.06E+OO 2.06E+OO 
sn120 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 2.05E+OO 
sb121 2.22E+OO 2.22E+OO 2.22E+OO 2.22E+OO 2.22E+OO 2.22E+OO 2.22E+OO 
sn122 2.63E+OO 2.63E+OO 2.63E+OO 2.63E+OO 2.63E+OO 2.63E+OO 2.63E+OO 
te122 3.56E-03 3.56E-03 3.56E-03 3.56E-03 3.56E-03 3.56E-03 3.56E-03 
sb123 2,68E+OO 2,68E+OO 2,68E+OO 2,68E+OO 2,68E+OO 2"68E+OO 2"68E+OO 
te123 1.69E-06 1.69E-06 1. 69E- 06 1.69E-06 1.69E-06 1.69E-06 1.69E-06 
sn124 4.46E+OO 4.46E+OO 4.46E+OO 4.46E+OO 4.46E+OO 4.46E+OO 4.46E+OO 
te124 5.36E-03 5.36E-03 5.36E-03 5.36E-03 5.36E-03 5.36E-03 5.36E-03 
te125 5.20E+OO 5.20E+OO 5.20E+OO 5.20E+OO 5.20E+OO 5.20E+OO 5.20E+OO 
sn126 6.08E+OO 5.91E+OO 5.74E+OO 5.57E+OO 5.42E+OO 5.26E+OO 5.11E+OO 
te126 2.20E+OO 2.38E+OO 2.55E+OO 2.71E+OO 2.87E+OO 3.02E+OO 3.17E+OO 

i 127 2.21E+01 2.21E+01 2.21E+01 2.21E+01 2.21E+01 2.21E+01 2.21E+01 
te128 5.81E+01 5.81E+01 5.81E+01 5.81E+01 5.81E+01 5.81E+01 5.81E+01 
xe128 3.17E-02 3.17E·02 3.17E-02 3.17E-02 3.17E-02 3.17E-02 3.17E-02 

i 129 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 
xe129 2.49E-01 2.71E-01 2.94E-01 3. 17E- 01 3.39E-01 3.62E-01 3.85E-01 
te130 2.79E+02 2. 79E+02 2.79E+02 2.79E+02 2.79E+02 2.79E+02 2.79E+02 
xe130 5.45E-01 5.45E-01 5.45E-01 5.45E-01 5.45E-01 5.45E-01 5.45E-01 
xe131 4.50E+02 4.50E+02 4.5'0E+02 4.50E+02 4.50E+02 4.50E+02 4.50E+02 
xe132 7.09E+02 7.09E+02 7.09E+02 7.09E+02 7.09E+02 7.09E+02 7.09E+02 
ba132 4.87E-06 4.87E-06 4.87E-06 4.87E-06 4.87E-06 4.87E-06 4.87E-06 
cs133 1.06E+03 1. 06E+03 1.06E+03 1.06E+03 1.06E+03 1.06E+03 1.06E+03 
xe134 1.26E+03 1.26E+03 1.26E+03 1. 26E+03 1.26E+03 1.26E+03 1.26E+03 
ba134 1.07E~01 1.07E+01 1.07E+01 1.07E+01 1.07E+01 1. 07E+01 1.07E+01 
cs135 1.05E+03 1.05E+03 1.05E+03 1. 05E+03 1.05E+03 1.05E+03 1.05E+03 
ba135 1.46E+01 1.60E+01 1. 73E+01 1. 86E+01 1.99E+01 2.12E+01 2.26E+01 
xe136 1.03E+03 1.03E+03 1.03E+03 1.03E+03 1.03E+03 1.03E+03 1.03E+03 
ba136 4.03E+OO 4.03E+OO 4.03E+OO 4.03E+OO 4.03E+OO 4.03E+OO 4.03E+OO 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 292 
decay, following reactor irradiation identifted by: power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
ba137 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1. 04E+03 1,04E+03 
ba138 1.10E+03 1.10E+03 1.10E+03 1.10E+03 1.10E+03 1.10E+03 1.10E+03 
la138 5.84E-03 5.84E-03 5.84E-03 5.84E-03 5.84E-03 5.84E-03 5.84E-03 
la139 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 
ce140 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 1.05E+03 
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-pr141 9.73E+02 9.73E+02 9.73E+02 9.73E+02 9.73E+02 9.73E+02 9.73E+02 
ce142 9.88E+02 9.88E+02 9.88E+02 9.88E+02 9.88E+02 9.88E+02 9.88E+02 
nd142 1. 90E+OO 1.90E+OO 1.90E+OO 1.90E+OO 1. 90E+OO 1.90E+OO 1.90E+OO 
nd143 9.53E+02 9.53E+02 9.53E+02 9.53E+02 9.53E+02 9.53E+02 9.53E+02 
nd144 9.70E+02 9.70E+02 9.70E+02 9.70E+02 9.70E+02 9.70E+02 9.70E+02 
nd145 6.66E+02 6.66E+02 6.66E+02 6.66E+02 6.66E+02 6.66E+02 6.66E+02 
nd146 5.25E+02 5.25E+02 5.25E+02 5.25E+02 5.25E+02 5.25E+02 5.25E+02 
sm146 8.37E-04 8.37E-04 8.37E-04 8.37E-04 8.37E-04 8.37E-04 8.37E-04 
sm147 3.89E+02 3.89E+02 3.89E+02 3.89E+02 3.89E+02 3.89E+02 3.89E+02 
nd148 2.98E+02 2.98E+02 2.98E+02 2.98E+02 2.98E+02 2.98E+02 2.98E+02 

·sm148 8.64E+OO 8.64E+OO 8.64E+OO 8.64E+OO 8.64E+OO 8.64E+OO 8.64E+OO 
sm149 8.79E+OO 8.79E+OO 8.79E+OO 8.79E+OO 8.79E+OO 8.79E+OO 8.79E+OO 
nd150 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 1.23E+02 
sm150 1.85E+02 1.85E+02 1.85E+02 1.85E+02 1.85E+02 1.85E+02 1.85E+02 
eu151 3.76E+01 . 3. 76E+01 3.76E+01 3.76E+01 3.76E+01 3. 76E+01 3.76E+01 
sm152 7.57E+01 7.57E+01 7.57E+01 7 .57E+01 7.57E+01 7.57E+01 7.57E+01 
gd152 2.01E+01 2.01E+01 2.01E+01 2.01E+01 2.01E+01 2.01E+01 2.01E+01 
eu153 3.65E+01 3.65E+01 3.65E+01 3.65E+01 3.65E+01 3.65E+01 3.65E+01 
sm154 1. 64E+01 1.64E+01 1 .64E+01 1.64E+01 1.64E+01 1.64E+01 1.64E+01 
gd154 2.15E+OO 2.15E+OO 2.15E+OO 2.15E+OO 2.15E+OO 2.15E+OO 2.15E+OO 
gd155 6.66E-01 6.66E-01 6.66E·01 6.66E·01 6.66E-01 6.66E-01 6.66E-01 
gd156 1.12E+01 1.12E+01 1.12E+01 1.12E+01 1.12E+01 1.12E+01 1.12E+01 
gd157 5.42E·02 5.42E-02 5.42E-02 5.42E·02 5.42E·02 5.42E·02 5.42E-02 
gd158 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 3.07E+OO 
tb159 4.41E·01 4.41E·01 4.41E-01 4.41E-01 4.41E-01 4.41E-01 4.41E-01 
gd160 1. 79E-01 1. 79E-01 1.79E-01 1.79E-01 1. 79E- 01 1. 79E- 01 1. 79E- 01 
dy160 2.30E-03 2.30E-03 2.30E-03 2.30E-03 2.30E-03 2.30E-03 2.30E-03 
dy161 7.00E-02 7.00E-02 7.00E-02 7.00E·02 7.00E-02 7.00E-02 7.00E-02 
dy162 3.62E·02 3.62E·02 3.62E·02 3.62E·02 3.62E·02 3.62E-02 3.62E·02 
dy163 1.35E·02 1.35E·02 1.35E·02 1.35E·02 1.35E·02 1.35E·02 1.35E·02 
dy164 3.85E·03 3.85E-03 3.85E·03 3.85E·03 3.85E·03 3.85E·03 3.85E·03 
ho165 2.94E·03 2.94E·03 2.94E-03 2.94E-03 2.94E·03 2.94E·03 2.94E·03 
er166 3.07E·04 3.07E·04 3.07E-04 3.07E·04 3.07E·04 3.07E·04 3.07E·04 
er167 1.25E-06 1.25E·06 1.25E·06 1.25E-06 1.25E·06 1.25E-06 1.25E·06 
er170 5.06E-07 5.06E·07 5.06E·07 5.06E-07 5.06E·07 5.06E-07 5.06E·07 
yb171 7.02E-07 7.02E-07 7.02E·07 7.02E·07 7.02E·07 7.02E-07 7.02E·07 

total· 2.78E+04 2.78E+04 2.78E+04 2.78E+04 2.78E+04 2. 78E+04 2.78E+04 

sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 293 
decay, following reactor irradiation identified by: power= 9.787E·04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2·sec 

0 nuclide radioactivity, curies 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
be 10 2.37E·06 2.36E·06 2.36E·06 2.36E-06 2.35E·06 2.35E·06 2.34E-06 
se 79 5.22E·02 5.18E-02 5.13E·02 5.09E-02 5.04E·02 S.OOE-02 4.95E-02 
rb 87 2.18E·05 2.18E·05 2.18E-05 2.18E·05 2.18E·05 2.18E·OS 2.18E·05 
zr 93 1.13E+OO 1.13E+OO 1.12E+OO 1.12E+OO 1.12E+OO 1.12E+OO 1.12E+OO 
nb 93m 1.13E+OO 1.13E+OO 1.12E+OO 1 .12E+OO 1.12E+OO 1.12E+OO 1.12E+OO 
nb 94 1.03E-04 8.92E·05 7.73E·05 6.71E·05 5.82E-05 5.05E-05 4.38E·05 
tc 99 1.06E+01 1. 05E+01 1.03E+01 1.02E+01 1. 01 E+01 9.92E+OO 9.78E+OO 
pcl107 2.33E·02 2.33E·02 2.33E·02 2.33E·02 2.33E-02 2.33E-02 2.33E-02 
sn126 1.73E·01 1.68E·01 1.63E·01 1.58E·01 1.54E·01 1.49E· 01 1.45E·01 
sb126 2.51E·02 2.35E·02 2.28E-02 2.22E·02 2 •. 15E·02 2.09E-02 2.03E-02 
sb126111 1.74E·01 1.68E·01 1.63E·01 1.58E·01 1.54E·01 1.49E·01 1.45E-01 

t 129 2. 18E·02 2.18E·02 2.18E·02 2. 18E·02 2. 18E·02 2. 18E·02 2.18E-02 
cs135 1.21E+OO 1.21E+OO 1.21E+OO 1.21E+OO 1.21E+OO 1.21E+OO 1.20E+OO 
ce142 2.37E·05 2.37E·05 2.37E·05 2.37E·05 2.37E-05 2.37E·05 2.37E·05 
&11147 8.92E·06 8.92E·06 8.92E·06 8.92E-06 8.92E·06 8.92E-06 8.92E·06 

total 2.54E+D3 1.44E+01 1.42E+01 1.41E+01 1.39E+01 1.38E+01 1.36E+01 
1 
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sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 294 
decay, following reactor irr~diation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

0 element thermal power, watts 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
se 3.90E-01 1.62E-05 1.61E-05 1.59E-05 1.58E-05 1.57E-05 1.55E-05 
rb 2.97E+OO 1.06E-08 1.06E-08 1.06E-08 1.06E-08 1.06E-08 1.06E-08 
zr 1.45E+OO 1.27E-04 1.27E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 
nb 2.64E+OO 1.94E-04 1.94E-04 1.93E-04 1.93E-04 1.92E-04 1.92E-04 
tc 8.85E-01 5.25E-03 5.18E-03 5.11E-03 5.04E-03 4.97E-03 4.91E-03 
pd 5.94E-03 1.29E-06 1.29E-06 1.29E-06 1.28E-06 1.28E-06 1.28E-06 
sn 2.29E-01 2.61E-04 2.54E-04 2.47E-04 2.40E-04 2.33E-04 2.26E-04 
sb 9.16E-01 2.61E-03 2.53E-03 2.46E-03 2.39E-03 2.32E-03 2.26E-03 

2.52E+OO 1.02E•OS 1.02E-05 1.02E-05 1.02E-05 1.02E-05 1.02E-05 
cs 2.21E+OO 4.04E-04 4.04E-04 ·4.03E-04 4.03E-04 4.02E-04 4.02E-04 
sm 3.66E-03 1.23E-07 1.23E-07 1.23E-07 1.23E-07 1.23E-07 1.23E-07 

totals 3.15E+01 8.87E-03 8.72E-03 8.57E-03 8.42E-03 8.28E-03 8.13E-03 

sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 295 
decay, following reactor irradiation identified by: power= 9.787E-04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2-sec 

0 nuclide gamma power, watts 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 
nb 93m 1.26E-05 1.25E-05 1.25E-05 1.25E-05 1.25E-05 1.25E-05 1.24E-05 
nb 94 9.58E-07 8.31E-07 7.21E-07 6.25E-07 5.42E-07 4.70E-07 4.08E-07 
tc 99 3,90E-08 3.85E-08 3.80E-08 3.75E-08 3.70E-08 3.64E-08 3.60E-08 
sn126 1.34E-04 1.30E-04 1.26E-04 1.22E-04 1.19E-04 1.16E-04 1.12E-04 
sb126 4.09E-04 3.83E-04 3.72E-04 3.62E-04 3.51E-04 3.41E-04 3.32E-04 
sb126m 1.60E-03 1.54E-03 1.50E-03 1.46E-03 1.42E-03 1.38E-03 1.34E-03 

i129 3.18E-06 3.18E-06 3.18E-06 3.17E-06 3.17E-06 3.17E-06 3.17E-06 
total 1.56E+01 2.07E-03 2.01E-03 1.96E-03 1.90E-03 1.85E-03 1.80E·03 

sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 296 
decay, following reactor irradiation identified by: power= 9.787E·04mw, burnup=2.6809E+04mwd, flux= 6.14E+07n/cm**2·sec 

0 element gamma power, watts 
basis =single reactor assembly 

initial******* d ******* d ******* d ******* d ******* d ******* d 

0 

0 

0 

nb 1.12E+OO 1.34E·05 1.32E·OS 1.31E·05 1.30E·OS 1.29E·05 1.28E·05 
tc 4.43E·01 3.99E·08 3.94E·08 3.89E·08 3.84E·08 3.79E·08 3.74E·08 
sn 1.50E·01 1.30E-04 1.26E·04 1.22E·04 1.19E·04 1.16E·04 1.12E·04 
sb 6.30E-01 1.93E-03 1.87E·03 1.82E·03 1.77E-03 1.72E·03 1.67E-03 

i 1.65E+OO 3.18E-06 3.18E·06 3.17E-06 3.17E-06 3.17E·06 3.17E-06 
totals 1.56E+01 2.07E-03 2.01E·03 1.96E-03 1.90E·03 1.85E·03 1.80E·03 

photon spectrum as a function of time for light elements, cladding and structural materials 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
power= .00 mw, burnup= 26809.mwd, flux= 6.14E+07 n**2·sec 

emean 
(mev) 

1.00E-02 
3.00E-02 
S.SOE-02 
8.50E·02 
1.20E·01 
1.70E-01 
3.00E-01 

spectrum of photon release rates, photons/sec 
basis = single reactor assembly 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

6.07E+10 3.25E-06 1.96E·06 1.18E·06 7.15E·07 4.32E·07 2.61E·07 
1.99E+10 6.32E·07 3.82E·07 2.30E·07 1.39E·07 8.41E·08 5.08E·08 
1.39E+10 2.12E·07 1.28E·07 7.73E·08 4.67E·08 2.82E·08 1.70E·08 
8.13E+09 3.81E·08 2.30E·08 1.39E·08 8.39E·09 5.07E-09 3.06E·09 
5.78E+09 4.45E-09 2.69E·09 1.62E·09 9.81E·10 5.92E-10 3.58E-10 
6.05E+09 7.20E·11 4.35E·11 2.63E·11 1.59E·11 9.59E·12 5.79E-12 
6.93E+09 2.44E-24 2.44E-24 2.44E-24 2.43E-24 2.43E·24 2.42E-24 
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gamma 

6.50E-01 
1 .13E+OO 
1.58E+OO 
2.00E+OO 
2.40E+OO 
2.80E+OO 
3.25E+OO 
3.75E+OO 
4.25E+OO 
4.75E+OO 
5.50E+OO 

total 
mevtsec 

emean 
(mev) 

1.00E-02 
3.00E-02 
S.SOE-02 
S.SOE-02 
1.20E-01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+OO 
1.58E+OO 
2.00E+OO 
2.40E+OO 
2.80E+OO 
3.25E+OO 
3. 75E+OO 
4.25E+OO 
4. 75E+OO 
S.SOE+OO 

total 
watts 

3.42E+09 2.06E-26 2.06E-26 2.05E-26 2.05E-26 2.04E-26 2.04E-26 
5.89E+08 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.07E+11 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.11E+07 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.28E+06 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.52E+10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.70E+03 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.64E+07 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.1SE+OS .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.28E-10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
7.01E-11 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.57E+11 4.13E-06 2.50E-06 1.51E-06 9.11E-07 S.SOE-07 3.32E-07 
2.48E+11 6.68E-08 4.04E·08 2.44E-08 1.47E-08 8.90E-09 5.38E-09 

spectrum of energy release rates, mev/watt-sec 
basis = single reactor assembly 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

6.20E+OS 3.32E-11 2.00E-11 1.21E-11 7.31E-12 4.42E-12 2.67E-12 
6.11E+OS 1.94E-11 1.17E-11 7.06E-12 4.27E-12 2.58E-12 1.56E-12 
7.82E+OS 1.19E-11 7.19E-12 4.34E-12 2.62E-12 1.59E-12 9.57E-13 
7.06E+05 3.31E-12 2.00E-12 1.21E-12 7.29E-13 4.40E-13 2.66E-13 
7.08E+05 5.46E-13 3.30E-13 1.99E-13 1.20E-13 7.26E-14 4.39E-14 
1.05E+06 1.25E-14 7.56E-15 4.57E-15 2.76E-15 1.67E-15 1.01E-15 
2.12E+06 7.49E-28 7.48E-28 7.47E-28 7.45E-28 7.44E-28 7.42E-28 
2.27E+06 1.37E-29 1.37E-29 1.36E-29 1.36E-29 1.36E-29 1.36E-29 
6.77E+OS .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.72E+08 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.32E+04 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.05E+04 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
7.20E+07 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.65E+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
6.28E+04 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
9.32E+02 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.08E-12 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.94E-13 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.53E+08 6.83E-11 4.13E-11 2.49E-11 1.51E-11 9.09E-12 5.49E-12 
3.97E-02 1.07E-20 6.47E-21 3.91E-21 2.36E-21 1.43E-21 8.62E-22 

photon spectrum as a function of time for fission products 

emean 
(mev) 

1.00E-02 
3.00E-02 
S.SOE-02 
S.SOE-02 
1.20E·01 
1.70E-01 
3.00E-01 
6.50E-01 
1.13E+OO 
1.58E+OO 
2.00E+OO 
2.40E+OO 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 
power= .00 mw1 burnup= 26809.mwd, flux= 6.14E+07 n**2-sec 

spectrum of pnoton release rates, photons/sec 
basis : single reactor assembly 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

3.16E+13 2.94E+10 2.90E+10 2.87E+10 2.84E+10 2.81E+10 2.78E+10 
1.38E+13 7.89E+09 7.75E+09 7.62E+09 7.49E+09 7.36E+09 7.24E+09 
7.37E+12 3.33E+09 3.27E+09 3.21E+09 3.15E+09 3.10E+09 3.04E+09 
5.08E+12 3.93E+09 3.83E+09 3.73E+09 3.63E+09 3.54E+09 3.4SE+09 
4.17E+12 4.54E+08. 4.46E+08 4.37E+08 4.29E+08 4.21E+08 4.13E+08 
6.65E+12 2.56E+08 2.51E+08 2.4SE+08 2.39E+08 2.34E+08 2.29E+08 
1.35E+13 4.43E+09 4.31E+09 4.18E+09 4.06E+09 3.95E+09 3.84E+09 
2.81E+13 1.61E+10 1.56E+10 1.52E+10 1.47E+10 1.43E+10 1.39E+10 
9.45E+12 3.06E+08 2.97E+08 2.89E+08 2.81E+08 2.73E+08 2.65E+08 
4.88E+12 2.25E+07 2.18E+07 2.12E+07 2.06E+07 2.00E+07 1.94E+07 
1.48E+12 6.06E+OO 5.88E+OO 5.72E+OO S.SSE+OO 5.40E+OO 5.24E+OO 
1.27E+12 5.41E-04 5.41E-04 5.41E-04 5.41E-04 5.41E-04 5.41E-04 

c 
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0 
0 
0 

0 

0 
0 
1 
0 

0 

0 

gamma 

mean 
nuclide 

se 79 
zr 93 
nb 93m 
tc 99 
sn126 
sb126 
ab126m 

i 129 
cs135 

mean 
nuclide 

ae 79 
zr 93 
tc 99 
an126 
ab126 
ab126m 

t 129 
cs135 

2.80E+OO 
3.25E+OO 
3.75E+OO 
4.25E+OO 
4.75E+OO 
5.50E+OO 

total 
mev/sec 

emean 
(mev) 

1.00E-02 
3.00E-02 
S.SOE-02 
S.SOE-02 
1.20E-01 
1. 70E-01 
3.00E-01 
6.50E-01 
1.13E+OO 
1.58E+OO 
2.00E+OO 
2.40E+OO 
2.80E+OO 
3.25E+OO 
3.75E+OO 
4.25E+OO 
4.75E+OO 
S.SOE+OO 

total 
watts 

5.08E+11 2.84E-04 2.84E-04 2.84E-04 2.84E-04 2.84E-04 2.84E-04 
2.94E+11 1.45E-04 1.45E-04 1.45E-04 1.45E-04 1.45E-04 1.45E-04 
1.49E+11 7.28E-05 7.28E-05 7.28E-05 7.28E-05 7.28E-05 7.28E-05 
1.63E+11 3.65E-05 3.65E-05 3.65E-05 3.65E-05 3.65E-05 3.65E-05 
4.77E+10 1.83E-05 1.83E-05 1.83E-05 1.83E-05 1.83E-05 1.83E-05 
3.56E+10 1.36E-05 1.36E-05 1.36E-05 1.36E-05 1.36E-05 1.36E-05 
1.28E+14 6.60E+10 6.48E+10 6.36E+10 6.24E+10 6.13E+10 6.02E+10 
5.38E+13 1.33E+10 1.29E+10 1.26E+10 1.22E+10 1.19E+10 1.16E+10 

spectrum of energy release rates, mev/watt-sec 
basis = single reactor assembly 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

3.23E+08 3.00E+05 2.97E+OS 2.93E+OS 2.90E+OS 2.87E+OS 2.84E+OS 
4.24E+08 2.42E+05 2.38E+OS 2.34E+05 2.30E+OS 2.26E+OS 2.22E+05 
4.14E+08 1.87E+OS 1.84E+OS 1.80E+OS 1.77E+OS 1.74E+OS 1.71E+05 
4.41E+08 3.41E+05 3.32E+OS 3.24E+OS 3.16E+05 3.08E+OS 3.00E+05 
5.11E+08 5.57E+04 5.47E+04 5.36E+04 5.26E+04 5.16E+04 5.07E+04 
1.16E+09 4.46E+04 4.35E+04 4.25E+04 4.16E+04 4.06E+04 3.97E+04 
4.12E+09 1.36E+06 1.32E+06 1.28E+06 1.25E+06 1.21E+06 1.18E+06 
1.86E+10 1.07E+07 1.04E+07 1.01E+07 9.78E+06 9.50E+06 9.23E+06 
1.09E+10 3.52E+OS 3.42E+OS 3.32E+05 3.23E+05 3.13E+OS 3.04E+OS 
7.86E+09 3.61E+04 3.51E+04 3.41E+04 3.31E+04 3.22E+04 3.13E+04 
3.02E+09 1.24E-02 1.20E-02 1.17E-02 1.14E-02 1.10E-02 1.07E-02 
3.11E+09 1.33E-06 1.33E-06 1.33E-06 1.33E-06 1.33E-06 1.33E-06 
1.45E+09 8.13E-07 8.13E-07 8.13E-07 8.13E-07 8.13E-07 8.13E-07 
9.76E+08 4.82E-07 4.82E-07 4.82E-07 4.82E-07 4.82E-07 4.82E-07 
5.70E+08 2.79E-07 2.79E-07 2.79E-07 2.79E-07 2.79E-07 2.79E-07 
7.08E+08 1.59E-Q7. 1.59E-07 1.59E-07 1.59E-07 1.59E-07 1.59E-07 
2.32E+08 8.89E-08 8.89E-08 8.89E-08 8.89E-08 8.89E-08 8.89E-08 
2.00E+08 7.63E-08 7.63E-08 7.63E-08 7.63E-08 7.63E-08 7.63E-08 
5.50E+10 1.36E+07 1.32E+07 1.28E+07 1.25E+07 1.21E+07 1.18E+07 
8.63E+OO 2.13E-03 2.07E-03 2.01E-03 1.96E-03 1.91E-03 1.85E-03 

principal photon sources in group 1, photons/sec 
energy= .0100 mev. nuclides exceeding 1.0E-03 of total group release rate (2.81E+10) at ******* d 

time after discharge 
initial******* d *****~* d ******* d ******* d ******* d ******* d 

5.14E+07 5.09E+07 5.05E+07 5.00E+07 4.96E+07 4.92E+07 4.87E+07 
2.70E+08 2.70E+08 2.69E+08 2.69E+08 2.68E+08 2.68E+08 2.67E+08 
7.87E+09 7.86E+09 7.84E+09 7.83E+09 7.81E+09 7.80E+09 7.78E+09 
1.76E+10 1.73E+10 1.71E+10 1.69E+10 1.66E+10 1.64E+10 1.62E+10 
6.09E+08 5.91E+08 5.74E+08 5.58E+08 5.42E+08 5.27E+08 5.12E+08 
1.44E+08 1.35E+08 1.31E+08 1.27E+08 1.24E+08 1.20E+08 1.17E+08 
1.89E+09 1.82E+09 1.77E+09 1.72E+09 1.67E+09 1.62E+09 1.58E+09 
4.21E+07 4.21E+07 4.21E+07 4.21E+07 4.21E+07 4.21E+07 4.21E+07 
1.26E+09 1.26E+09 1.26E+09 1.25E+09 1.25E+09 1.25E+09 1.25E+09 

principal photon sources in group 2, photons/sec 
energy • .0300 mev. nuclides exceeding 1.0E·D3 of total group release rate (7.36E+09) at ******* d 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

1.06E+07 1.05E+07 1.04E+07 1.03E+07 1.02E+07 1.01E+07 1.00E+07 
2.02E+07 2.01E+07 2.01E+07 2.01E+07 2,00E+07 2.00E+07 2.00E+07 
4.25E+09 4.19E+09 4.14E+09 4.08E+09 4.02E+09 3.97E+09 3.91E+09 
2.14E+09 2.08E+09 2.02E+09 1.97E+09 1.91E+09 1.86E+09 1.80E+09 
5.53E+07 5.18E+07 5.03E+07 4.89E+07 4.75E+07 4.62E+07 4.49E+07 
6.75E+08 6.51E+08 6.33E+08 6.15E+08 5.97E+08 5.80E+08 5.64E+08 
6.17E+08 6.17E+08 6.17e+08 6.16E+08 6.16E+08 6.16E+08 6.16E+08 
2.67E+08 2.66E+08 2.66E+08 2.66E+08 2.65E+08 2.65E+08 2.65E+08 

principal photon sources in group 3, photons/sec 
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mean energy = .0550 mev. nuclides exceeding 1.0E-03 of total group release rate (3. 10E+09) at ******* d 
nuclide time after discharge 

initial******* d ******* d ******* d ******* d ******* d ******* d 
se 79 3.83E+06 3.80E+06 3.77E+06 3.73E+06 3.70E+06 3.67E+06 3.64E+06 
tc 99 2.05E+09 2.02E+09 2.00E+09 1.97E+09 1.94E+09 1 .92E+09 1.89E+09 
sn126 7.85E+08 7.63E+08 7.41E+08 7.20E+08 7.00E+08 6.80E+08 6.61E+08 
sb126 2. 72E+07 2.55E+07 2.48E+07 2.41E+07 2.34E+07 2.27E+07 2.21E+07 
sb126m 4.02E+08 3.87E+08 3.76E+08 3.66E+08 3.55E+08 3.45E+08 3.35E+08 

i 129 2.26E+07 2.26E+07 2.26E+07 2.26E+07 2.26E+07 2.26E+07 2.25E+07 
cs135 1.06E+08 1.06E+08 1.06E+08 1.06E+08 1.05E+08 1.05E+08 1.05E+08 

0 principal photon sources in group 4, photons/sec 
mean energy = .0850 mev. nuclides exceeding 1.0E-03 of total group release rate (3.54E+09) at ******* d 

nuclide time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

tc 99 7.29E+08 7.19E+08 7.09E+08 7.00E+08 6.90E+08 6.81E+08 6.72E+08 
sn126 3.03E+09 2.95E+09 2.86E+09 2.78E+09 2.70E+09 2.63E+09 2.55E+09 
sb126 1 .43E+07 1.34E+07 1.30E+07 1. 26E+07 1.23E+07 1.19E+07 1.16E+07 
sb126m 2.27E+08 2.19E+08 2.12E+08 2.06E+08 2.00E+08 1. 95E+08 1.89E+08 
cs135 2.74E+07 2.73E+07 2.73E+07 2.73E+07 2. 72E+07 2. 72E+07 2.72E+07 

1 page 300 
0 principal photon sources in group 5, photons/sec 

mean energy = .1200 mev. nuclides exceeding 1.0E-03 of total group release rate (4.21E+08) at ******* d 
nuclide time after discharge 

initial******* d ******* d ******* d ******* d ******* d ******* d 
tc 99 2.85E+08 2.81E+08 2.77E+08 2.74E+08 2.70E+08 2.66E+08 2.63E+08 
sn126 8.05E+06 7.82E+06 7.59E+06 7.38E+06 7.17E+06 6.96E+06 6.77E+06 
sb126 9.16E+06 8.58E+06 8.33E+06 8.10E+06 7.87E+06 7.64E+06 7.43E+06 
sb126m 1.55E+08 1.50E+08 1.46E+08 1. 42E+08 1.37E+08 1.34E+08 1.30E+08 
cs135 6.59E+06 6.59E+06 6.58E+06 6.57E+06 6.56E+06 6.55E+06 6.54E+06 

0 principal photon sources in group 6, photons/sec 
mean energy = .1700 mev. nuclides exceeding 1.0E-03 of total group release rate (2.34E+08) at ******* d 

nuclide time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

tc 99 9.51E+07 9.38E+07 9.26E+07 9.13E+07 9.01E+07 8.88E+07 8.76E+07 
sn126 3.58E+06 3.48E+06 3.38E+06 3.29E+06 3.19E+06 3.10E+06 3.01E+06 
sb126 1.07E+07 1. OOE+07 9.72E+06 9.45E+06 9.18E+06 8.92E+06 8.66E+06 
sb126m 1.54E+08 1.48E+08 1.44E+08 1.40E+08 1.36E+08 1. 32E+08 1.28E+08 
cs135 7.25E+05 7.24E+05 7.23E+05 7.22E+05 7.21E+05 7.20E+05 7.19E+05 

0 principal photon sources in group 7, ghotons/sec 
mean energy= .3000 mev. nuclides exceeding 1.0E- 3 of total group release rate (3.95E+09) at ******* d 

nuclide time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

tc 99 7.02E+06 6.92E+06 6.83E+06 6.74E+06 6.64E+06 6.55E+06 6.47E+06 
sb126 6.44E+08 6.03E+08 5.86E+08 5.69E+08 5.53E+08 5.37E+08 5.22E+08 
sb126m 3.96E.+09 3.82E+09 3.71E+09 3.61E+09 3.50E+09 3.40E+09 3.31E+09 

0 principal photon sources in group 8, photons/sec 
mean energy = .6500 mev. nuclides exceeding 1.0E-03 of total group release rate (1.43E+10) at******* d 

nuclide time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

sb126 3.55E+09 3.32E+09 3.23E+09 3.14E+09 3.05E+09 2.96E+09 2.88E+09 
sb126m 1.32E+10 1.27E+10 1.24E+10 1.20E+10 1.17E+10 1.13E+10 1.10E+10 

0 principal photon sources in group 9, photons/sec 
mean energy= 1.1250 mev. nuclides exceeding 1.0E-03 of total group release rate (2.73E+08) at******* d 

nuclide time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

sb126 1.11E+08 1. 04E+08 1.01E+08 9.83E+07 9.55E+07 9.28E+07 9.01E+07 
sb126m 2.09E+08 2.02E+08 1.96E+08 1.91E+08 1.85E+08 1.80E+08 1. 75E+08 

1 page 301 
0 principal photon sources in group 10, ghotons/sec 

mean energy= 1.5750 mev. nuclides exceeding 1.0E- 3 of total group release rate (2.00E+07) at ******* d 
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0 

0 

0 

0 

0 

, 
0 

0 

0 

1 

0 

0 

nuclide 

sb126 
sb126m 

mean 
nuclide 

sb126 
sb126m 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

2.60E+06 2.43E+06 2.37E+06 2.30E+06 2.23E+06 2.17E+06 2.11E+06 
2.08E+07 2.00E+07 1.94E+07 1.89E+07 1.84E+07 1.78E+07 1.73E+07 

principal photon sources in group 11, photons/sec 
energy= 2.0000 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

3.77E-02 3.53E-02 3.43E-02 3.33E-02 3.24E-02 3.15E-02 3.06E-02 
6.24E+OO 6.02E+OO 5.85E+OO 5.68E+OO 5.52E+OO 5.36E+OO 5.21E+OO 

principal photon sources in group 12, photons/sec 
energy= 2.4000 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

3.93E-04. 3.93E-04 3.93E-04 3.93E-04 3.93E-04 3.93E-04 3.93E-04 
1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 1.48E-04 

principal photon sources in group 13, photons/sec 
energy= 2.8000 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

2.06E-04 2.06E-04 2.06E-04 2.06E-04 2.06E-04 2.06E-04 2.06E-04 
7.76E-05 7.76E-05 7.76E-05 7.76E-05 7.76E-05 7.76E-05 7.76E-05 

principal photon sources in group 14, photons/sec 
energy= 3.2500 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 
3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 3.96E-05 

principal photon sources in group 15, photons/sec 
energy= 3.7500 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

5.29E-05 5.29E-05 5.29E-05 5.29E-05 5.29E-05 5.29E-05 5.29E-05 
1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 1.99E-05 

principal photon sources in group 16, photons/sec 
energy= 4.2500 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

2.65E-05 2.65E-05 2.65E-05 2.65E-05 2.65E·05 2.65E-05 2.65E-05 
9.97E-06 9.97E-06 9.97E-06 9.97E-06 9.97E-06 9.97E-06 9.97E-06 

principal ph~ton sources in group 17, photons/sec 
energy= 4.7500 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

1.33E-05 1.33E-05 1.33E-05 1.33E-05 1.33E-05 1.33E-05 1.33E-05 
5.00E·06 5.00E-06 5.00E-06 5.00E-06 5.00E-06 5.00E·06 5.00E-06 

principal photon sources in group 18, photons/sec 
energy= 5.5000 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial******* d ******* d ******* d ******* d ******* d ******* d 

9.86E·06 9.86E-06 9.86E-06 9.86E-06 9.86E·06 9.86E·06 9.86E·06 
3.71E·06 3.71E·06 3.71E·06 3.71E·06 3.71E·06 3.71E-06 3.71E-06 

rate (5.40E+00) at ******* d 

rate (5.41E-04) at ******* d 

rate (2.84E-04) at ******* d 

rate (1.45E-04) at******* d 

rate (7.28E-05) at ******* d 

rate (3.65E-05) at ******* d 

rate (1.83E-05) at******* d 

rate (1.36E-05) at******* d 

photon spectrum as a function of time for heavy metals and their daughters 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 
power= .00 mw, burnup= 26809.mwd, flux= 6.14E+07 n**2-sec 

actinide photon release rates, photons/sec 
basis = single reactor assembly 

8% uo2 
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0 
emean time after discharge 
(mev) initial******* d ******* d ******* d ******* d ******* d ******* d 

1.00E-02 1. 77E+13 1.74E+12 1.67E+12 1.61E+12 1.56E+12 1.51E+12 1.48E+12 
3.00E-02 1.13E+12 1.36E+11 1.39E+11 . 1 .43E+11 1.46E+11 1.49E+11 1.52E+11 
5.50E-02 1.40E+12 9.02E+10 9.24E+10 9.46E+10 9.68E+10 9.88E+10 1.01E+11 
8.50E-02 6.52E+12 2. 77E+11 2.82E+11 2.87E+11 2.92E+11 2. 96E+ 11 3.01E+11 
1.20E-01 6.51E+12 5 .47E+10 5.56E+10 5.65E+10 5.74E+10 5.83E+10 5.92E+10 
1 . 70E- 01 2.54E+11 5.20E+10 5.34E+10 5.47E+10 5.59E+10 5.71E+10 5.83E+10 
3.00E-01 3.75E+12 3.52E+11 3.60E+11 3.68E+11 3.75E+11 3.82E+11 3.88E+11 
6.50E-01 3.51E+11 1.85E+11 1.92E+11 1.99E+11 2.05E+11 2.11E+11 2.16E+11 
1 .13E+OO 2.99E+11 8.36E+10 8.67E+1 0 8.96E+10 9.24E+10 9.50E+10 9.74E+10 
1.58E+OO 9.21E+10 9.58E+10 9.94E+10 1.03E+11 1.06E+11 1.09E+11 1.12E+11 
2.00E+Ci0 1.91E+10 1.99E+10 2.06E+10 2.13E+10 2.20E+10 2.26E+10 2.32E+10 
2.40E+OO 1.13E+10 1.18E+10 1.22E+10 1.26E+10 1.30E+10 1.34E+10 1.37E+1 0 
2.80E+OO 4.32E+08 3.64E+08 3.78E+08 3.90E+08 4.03E+08 4.14E+08 4.25E+08 
3.25E+OO 9.02E+07 9.38E+07 9.74E+07 1.01E+08 1.04E+08 1.07E+08 1.10E+08 
3. 75E+OO 9.55E+03 8.41E+03 7.73E+03 7.28E+03 6.97E+03 6.75E+03 6.60E+03 
4.25E+OO 5.45E+03 4.81E+03 4.42E+03 4.16E+03 3.98E+03 3.86E+03 3.78E+03 
4. 75E+OO 3.12E+03 2.75E+03 2.53E+03 2.38E+03 2.28E+03 2.21E+03 2.17E+03 
S.SOE+OO 2.78E+03 2.45E+03 2.25E+03 2.12E+03 2.04E+03 1 .98E+03 1. 94E+03 

0 total 3.81E+13 3 .10E+12 3.06E+12 3.04E+12 3.02E+12 3.01E+12 3.00E+12 
0 mev/sec 3.57E+12 6.06E+11 6.25E+11 6.43E+11 6.60E+11 6.76E+11 6.91E+11 
0 actinide energy release rates, mev/watt-sec 

basis = single reactor assembly 
0 

emean time after discharge 
(mev) initial******* d ******* d ******* d ******* d ******* d ******* d 

1.00E-02 1.81E+08 1. 78E+07 1.70E+07 1.64E+07 1.59E+07 1.55E+07 1.51E+07 
3.00E-02 3.48E+07 4.16E+06 4.27E+06 4.38E+06 4.48E+06 4.57E+06 4.67E+06 
5.50E-02 7.87E+07 5.07E+06 5.20E+06 5.32E+06 5.44E+06 5.55E+06 5.66E+06 
S.SOE-02 5.66E+08 2.41E+07 2.45E+07 2.49E+07 2.53E+07 2.57E+07 2.61E+07 
1.20E-01 7.99E+08 6.70E+06 6.82E+06 6.93E+06 7.04E+06 7.15E+06 7.26E+06 
1. 70E-01 4.41E+07 9.03E+06 9.27E+06 9.50E+06 9.72E+06 9.93E+06 1.01E+07 
3.00E-01 1.15E+09 1.08E+08 1.10E+08 1.13E+08 1.15E+08 1.17E+08 1.19E+08 
6.50E-01 2.33E+08 1.23E+08 1.28E+08 1.32E+08 1.36E+08 1 .40E+08 1. 446+08 
1.13E+OO 3.44E+08 9.61E+07 9.96E+07 1.03E+08 1.06E+08 1.09E+08 1.12E+08 
1.58E+OO 1.48E+08 1.54E+08 1.60E+08 1.66E+08 1.71E+08 1. 76E+08 1.80E+08 
2.00E+OO 3.91E+07 4.07E+07 4.22E+07 4.36E+07 4.50E+07 4.62E+07 4.74E+07 
2.40E+OO 2.77E+07 2.88E+07 2.99E+07 3.09E+07 3.19E+07 3.28E+07 3.37E+07 
2.80E+OO 1.24E+06 1.04E+06 1.08E+06 1.12E+06 1.15E+06 1.18E+06 1.22E+06 
3.25E+OO 2.99E+05 3 .12E+OS 3.23E+05 3.34E+05 3.45E+05 3.55E+05 3.64E+05 
3.75E+OO 3.66E+01 3.22E+01 2.96E+01 2.79E+01 2.67E+01 2.59(+01 2.53E+01 
4.25E+OO 2.37E+01 2.09E+01 1.92E+01 1.81E+01 1. 73E+01 1.68E+01 1.64E+01 
4.75E+OO 1.52E+01 1.34E+01 1.23E+01 1.16E+01 1.11E+01 1.08E+01 1.05E+01 
5.50E+OO 1.56E+01 1.38E+01 1.27E+01 1.19E+01 1.14E+01 1.11E+01 1.09E+01 

0 total 3.65E+09 6.19E+08 6.38E+08 6.57E+08 6.74E+08 6.91E+08 7.06E+08 
0 gamma watts 5.72E-01 9.71E-02 1.00E-01 1.03E-01 1.06E-01 1.08E-01 1.11E-01 
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neutron source intensity as a function of ti11e 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 
alpha·n neutron source, neutrons/sec/basis 
basis • aingle reactor assembly 

initial ******* d ******* d ******* d ******* d ******* d ******* d 

cb210 1. 71 E ·05 1. 78E-05 1.85E·05 1 .91E·05 1.97E·05 2.02E-05 Z.OSE-05 
i210 4.36E-03 4.54E-03 4.71E-03 4.87E-03 ~.02E·03 5 .16E -03 5.30E-03 

bi211 5.39E+02 5.38E+02 5.38E+02 5.37E+02 .37E+OZ 5.37E+02 5.37E+02 
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bi212 2.93E+OO 5.22E-03 5.49E-03 5.75E-03 6.01E-03 6.27E-03 6.53E-03 
bi213 3.62E+01 3.82E+01 4.02E+01 4.22E+01 4.42E+01 4.62E+01 4.81E+01 
bi214 1.98E+OO 2.06E+OO 2.14E+OO 2.21E+OO 2.28E+OO 2.34E+OO 2.40E+OO 
po210 5.37E+03 5.59E+03 5.80E+03 6.00E+03 6.18E+03 6.36E+03 6.53E+03 
po211 2.14E+OO 2.13E+OO 2.13E+OO 2.13E+OO 2.13E+OO 2.12E+OO 2.12E+OO 
po212 1.50E+01 2.68E-02 2.81E-02 2.94E-02 3.08E-02 3.21E-02 3.35E-02 
po213 4.78E+03 5.04E+03 5.31E+03 5.57E+03 5.84E+03 6.10E+03 6.35E+03 
po214 1. 76E+04 1.83E+04 1.90E+04 1.97E+04 2.03E+04 2.09E+04 2.14E+04 
po215 7.62E+02 7.61E+02 7.60E+02 7.59E+02 7.59E+02 7.58E+02 7.58E+02 
po216 1.17E+01 2.09E-02 2.19E-02 2.30E-02 2.40E-02 2.51E-02 2.61E-02 
po218 8.39E+03 8.73E+03 9.06E+03 9.37E+03 9.66E+03 9.93E+03 1.02E+04 
at217 3.10E+03 3.27E+03 3.44E+03 3.61E+03 3.78E+03 3.95E+03 4.12E+03 
rn218 2.63E-11 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
rn219 6.06E+02 6.05E+02 6.04E+02 6.04E+02 6.03E+02 6.03E+02 6.03E+02 
rn220 9.28E+OO 1.65E-02 1. 74E-02 1.82E-02 1.90E-02 1.99E·02 2.07E-02 
rn222 6.12E+03 6.38E+03 6.61E+03 6.84E+03 7.05E+03 7.25E+03 7.44E+03 
fr221 2.26E+03 2.39E+03 2.51E+03 2.64E+03 2.76E+03 2.88E+03 3.00E+03 
fr223' 2.30E-04 2.29E-04 2.29E-04 2.29E-04 2.29E-04 2.29E-04 2.29E-04 
ra222 2.04E-11 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ra223 3.51E+02 3.50E+02 3.50E+02 3.49E+02 3.49E+02 3.49E+02 3.49E+02 
ra224 6.56E+OO 1.17E-02 1.23E-02 1. 29E- 02 1.34E-02 1.40E-02 1.46E-02 
ra226 3.58E+03 3.73E+03 3.87E+03 4.00E+03 4.12E+03 4.24E+03 4.35E+03 
ac225 1.62E+03 1.71E+03 1.81E+03 1.90E+03 1.98E+03 2.07E+03 2.16E+03 
ac227 2.59E+OO 2.58E+OO 2.58E+OO 2.58E+OO 2.57E+OO 2.57E+OO 2.57E+OO 
ac228 1.85E-10 1. 96E -10 2.06E-10 2. 17E -10 2.28E-10 2.38E-10 2.49E-10 
th226 1.84E-11 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
th227 3.87E+02 3.86E+02 3.86E+02 3.86E+02 3.85E+02 3.85E+02 3.85E+02 
th228 5.53E+OO 9.86E-03 1.04E-02 1.08E-02 1.13E-02 1.18E-02 1.23E-02 
th229 9.49E+02 1.00E+03 1.05E+03 1.11E+03 1.16E+03 1.21E+03 1.26E+03 
th230 3.38E+03 3.51E+03 3.64E+03 3. 75E+03 3.87E+03 3.97E+03 4.07E+03 
th232 2.35E-03 2.49E-03 2.63E-03 2.77E-03 2.90E-03 3.04E-03 3.18E-03 
pa231 2.06E+02 2.06E+02 2.06E+02 2.05E+02 2.05E+02 2.05E+02 2.05E+02 

u230 1.45E-11 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u231 1.07E-10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u232 5.15E+OO 5.59E-04 5.45E-04 5.31E-04 5.18E-04 5.05E-04 4.93E-04 
u233 9.52E+02 9.99E+02 1.04E+03 1.09E+03 1.13E+03 1.18E+03 1.22E+03 
u234 7.45E+03 7.38E+03 7.31E+03 7. 25E+03 7.18E+03 7.11E+03 7.05E+03 
u235 1.23E+02 1.23E+02 1.23E+02 1. 24E+02 1.24E+02 1.25E+02 1.25E+02 
u236 1.17E+03 1.17E+03 1.17E+03 1.17E+03 1.17E+03 1.17E+03 1.17E+03 
u238 8.30E+02 8.30E+02 8.30E+02 8.30E+02 8.30E+02 8.30E+02 8.30E+02 

np235 2.86E-09 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np237 3.20E+03 3.19E+03 3.19E+03 3.18E+03 3.18E+03 3.18E+03 3.17E+03 
pu236 1.75E-02 7.47E-04 7.29E-04 7.11E-04 6.93E-04 6.76E-04 6.59E-04 
pu237 2.85E-09 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu238 9.75E+03 1.80E -10 1.67E-19 2. 18E- 2.8 .OOE+OO .OOE+OO .OOE+OO 

neutron source intensity as a function of time 
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0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
alpha·n neutron source, neutrons/sec/basis 
basis = single reactor assembly 

initial ******* d ******* d.******* d ******* d ******* d ******* d 

pu239 2.45E+OS 2.18E+05 1.93E+05 1. 71E+05 1.52E+05 1.35E+05 1.20E+05 
pu240 9.15E+03 5.89E+03 3.79E+03 2.44E+03 1.57E+03 1.01E+03 6.52E+02 
pu241 4.05E-03 2.22E-15 1.58E-15 1.13E-15 8.02E-16 5.71E-16 4.07E-16 
pu242 2.60E-02 2.58E-02 2.56E-02 2.54E-02 2.52E-02 2.51E-02 2.49E·02 
pu244 5.01E-23 5.90E-23 6.78E-23 7.66E-23 8.53E-23 9.39E-23 1.02E-22 
am239 3.39E-13 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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am240 5.32E·13 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 2.61E+02 3.40E·01 4.29E-04 5.40E·07 7.34E·10 3.97E-11 2.76E-11 
am242m 1.74E·04 2.22E-13 2.83E-22 3.68E-31 .OOE+OO .OOE+OO .OOE+OO 
am243 6.23E·03 4.21E·03 2.84E·03 1.92E·03 1.30E-03 8.78E·04 5.93E-04 
cm241 5.44E·16 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm242 3.33E·01 6.89E·11 8.78E·20 1. 11 E- 28 .OOE+OO .OOE+OO .OOE+OO 
cm243 1.32E·08 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm244 5.23E-05 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm245 1.96E-10 1. 39E -10 9.91E·11 7. 06E -11 5.02E·11 3.58E·11 2.55E·11 
cm246 2.28E·12 1.24E·12 6.74E-13 3.66E·13 1.99E·13 1. 08E·13 5.86E·14 
·cm247 1.24E·18 1. 24E-18 1.24E-18 1.24E·18 1.24E·18 1.24E·18 1.24E·18 
cm248 3. 72E·19 3.69E-19 3.66E-19 3.63E·19 3.60E·19 3. 57E·19 3.54E·19 
bk249 7.86E·26 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf249 7.42E·21 1.96E·24 5.28E·28 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf250 3.48E·24 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf251 2.44E·28 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

0 total 3.38E+05 3.00E+05 2.76E+05 2.55E+05 2.37E+05 2.21E+05 2.08E+05 
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neutron source intensity as a function of time 

0 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 
spontaneous fission neutron source, neutrons/sec/basis 

basis = single reactor assembly 

40% h2o/ 8% uo2 

initial ******* d ******* d ******* d ******* d ******* d ******* d 

th230 8.67E-02 9.01E·02 9.33E-02 9.64E·02 9.92E·02 1.02E·01 1.04E-01 
pa231 2.58E-02 2.58E-02 2.58E-02 2.57E·02 2.57E·02 2.57E·02 2.57E-02 

u232 3.17E-04 3.43E-08 3.35E-08 3.26E·08 3.18E·08 3.10E·08 3.03E·08 
u234 1.60E+01 1.59E+01 1.57E+01 1. 56E+01 1.54E+01 1. 53E+01 1.52E+01 
u235 1.50E+OO 1.51E+OO 1.51E+OO 1. 52E+OO 1.52E+OO 1. 52E+OO 1.53E+OO 
u236 1.76E+02 1.76E+02 1. 76E+02 1. 76E+02 1. 76E+02 1. 76E+02 1.76E+02 
u237 1.65E·10 8.13E·29 5.79E·29 4.12E-29 2.93E-29 2.09E-29 1.49E-29 
u238 1.17E+05 1.17E+OS 1.17E+OS 1.17E+OS 1.17E+OS 1.17E+05 1.17E+05 
u239 1.15E·10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np236 1.00E·07 9.79E-08 9.55E-08 9.31E·08 9.08E·08 8.86E·08 8.64E·08 
np238 2.37E·09 6.51E-26 8.29E·35 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np239 2.35E·06 4.36E-14 2.95£-14 1. 99E -14 1.35E-14 9.10E·15 6.15E·15 
pu236 1.18E·03 5.06E·05 4.93E·05 4.81E-05 4.69E-05 4.57E·05 4.46E·05 
pu238 1.80E+03 3.32E·11 3.08E·20 3.92E-29 4.94E-38 .OOE+OO .OOE+OO 
pu239 1.31E+02 1.17E+02 1.03E+02 9.17E+01 8.14E+01 7.22E+01 6.40E-+-01 
pu240 6.08E+04 3.92E+04 2.52E+04 1.62E+04 1.05E+04 6.74E+03 4.34E+03 
pu241 1.46E·04 8.00E·17 5. 70E·17 4.06E·17 2.89E·17 2. 06E·17 1.46E·17 
pu242 2.03E+01 2.01E+01 2.00E+01 1.98E+01 1.97E+01 1.95E+01 1.94E+01 
pu243 2.02E·13 5.36E·29 5.36E-29 5.36E·29 5.36E-29 5.36E-29 5.36E·29 
pu244 1.20E·17 1.41E·17 1.62E ·17 1.83E·17 2.04E·17 2.25E·17 2.45E·17 
am241 1.00E·01 1.31E·04 1.65E·07 2.08E·10 2.83E·13 1.53E-14 1.06E·14 
am242m 8.28E·04 1.05E·12 1.34E·21 1. 71 E · 30 2.18E·39 .OOE+OO .OOE+OO 
am242 5.54E·06 1.14E-15 1.46E·24 1. 91E·33 .OOE+OO .OOE+OO .OOE+OO 
am243 2.87E·OS 1.94E·05 1.31E-05 8.85E-06 5.98E·06 4.04E·06 2.73E·06 
am244 7.08E·14 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm242 1.66E+OO 5.44E·10 4.38E-19 5.58E-28 .OOE+OO .OOE+OO .OOE+OO 
cm243 2.87E·10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm244 6.82E·03 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm245 5.30E·11 :S.78E·11 2.69E·11 1.91E-11 1.36E·11 9.70E-12 6.90E·12 
cm246 e.24E·os 4.47E·08 2.43E-08 1.32E · 08 7.17E·09 3.89E-09 2.11E·09 
cm248 6.09E·12 6.04E·12 5.99E-12 5.94E·1~ 5.89E·12 5.84E·12 5.79E·12 
cm250 :S.25E·25 2.75E·25 2.33E·25 1.97E· 2 1.67E·25 1.42E·25 1.20E·25 
bk249 4.34E·22 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf249 4.51E·21 1.19E·24 3.15E·28 lS.:SOE-32 2.19E·35 5. 75E·39 .OOE+OO 
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cf250 2.92E-19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
0 total 1.80E+05 1.57E+05 1.43E+05 1.34E+05 1.28E+05 1.24E+05 1.22E+05 

0 
1 

0 

0 
1 

0 

total 5.18E+05 4.56E+05 4.18E+05 3.88E+05 3.65E+05 3.45E+05 3.29E+05 

boundaries, mev 

1 6.43E+OO - 2.00E+01 
2 3.00E+OO - 6.43E+OO 
3 1.85E+OO- 3.00E+OO 
4 1.40E+OO- 1.85E+OO 
5 9.00E-01 - 1.40E+OO 
6 4.00E-01 - 9.00E-01 
7 1.00E-01 - 4.00E-01 
8 1.70E-02- 1.00E-01 
9 3.00E-03 - 1.70E-02 

10 5.50E-04 - 3.00E-03 
11 1.00E-04 • 5.50E-04 
12 3.00E-05 - 1.00E-04 
13 1.00E-05 - 3.00E-05 
14 3.05E-06 - 1.00E-05 
15 1.77E-06- 3.05E-06 
16 1.30E-06- 1.77E-06 
17 1.13E-06 · 1.30E-06 
18 1.00E-06- 1.13E-06 
19 8.00E-07 - 1.00E-06 
20 4.00E-07 - 8.00E-07 
21 3.25E-07 - 4.00E-07 
22 2.25E-07 • 3.25E-07 
23 1.00E-07- 2.25E-07 
24 5.00E-08 - 1.00E-07 
25 3.00E-08 - 5.00E-08 
26 1.00E-08- 3.00E-08 
27 1.00E-11 - 1.00E-08 

boundaries, mev 

1 6.43E+OO - 2.00E+01 
2 3.00E+OO - 6.43E+OO 

alpha-n neutron source spectrum as a function of time 
(using reaction spectra for uranium dioxide) 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
alpha-n neutron spectra, neutrons/sec/basis 
basis = single reactor assembly 

initial ******* d ******* d ******* d ******* d ******* d ******* d 
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spontaneous fission neutron source spectrum as a function of time 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
spontaneous fission neutron spectra, neutrons/sec/basis 

basis = single reactor assembly 

initial ******* d ******* d ******* d ******* d ******* d ******* d 

3.438E+03 2.967E+03 2.684E+03 2.514E+03 2.405E+03 2.335E+03 2.290E+03 
3.768E+04 3. 279E+04 2.988E+04 2.800E+04 2.678E+04 2.600E+04 2.550E+04 

3 1.85E+OO - 3.00E+OO 4.106E+04 3.558E+04 3.231E+04 3.027E+04 2.896E+04 2.811E+04 2.757E+04 
4 1.40E+OO- 1.85E+OO 2.327E+04 2.036E+04 1.865E+04 1.748E+04 1 .672E+04 1.623E+04 1.592E+04 
5 9.00E-01 - 1.40E+OO 3.194E+04 2.792E+04 2.555E+04 2.393E+04 2.290E+04 ,.223E+04 2.180E+04 
6 4.00E-01 - 9.00E-01 3.559E+04 3.086E+04 2.803E+04 2.626E+04 2.512E+04 2.439E+04 2.391E+04 
7 1.00E-01 - 4.00E-01 7.026E+03 6.065E+03 5.488E+03 5.142E+03 4.919E+03 4.775E+03 4.683E+03 
8 1.70E-02 - 1.00E-01 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 3.00E-03 - 1. 70E-02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

( 
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0 
1 

0 

0 
1 

10 S.50E-04 - 3.00E-03 
11 1.00E-04- 5.50E-04 
12 3.00E-05 - 1.00E-04 
13 1.00E-05 - 3.00E-05 
14 3.05E-06 • 1.00E-05 
15 1.77E-06- 3.05E-06 
16 1.30E-06- 1.77E-06 
17 1.13E-06- 1.30E-06 
18 1.00E-06- 1.13E-06 
19 8.00E-07- 1.00E-06 
20 4.00E-07 - 8.00E-07 
21 3.25E-07 - 4.00E-07 
22 2.25E-07 - 3.25E-07 
23 1.00E-07- 2.25E-07 
24 5.00E-08 - 1.00E-07 
25 3.00E·08 - 5.00E-08 
26 1.00E-08 3.00E-08 
27 1.00E-11 - 1.00E-08 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1 .800E+05 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1.565E+05 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1.426E+05 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1.336E+05 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1.278E+05 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1.241E+05 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
1.217E+05 

total (alpha-n plus spon. fission) neutron source spectrum as a function of time 
(using reaction spectra for uranium dioxide) 

boundaries, mev 

1 6.43E+OO - 2.00E+01 
2 3.00E+OO - 6.43E+OO 
3 1.85E+OO - 3.00E+OO 
4 1.40E+OO- 1.85E+OO 
5 9.00E-01 - 1.40E+OO 
6 4.00E-01 - 9.00E·01 
7 1.00E-01 - 4.00E-01 
8 1.70E-02 - 1.00E-01 
9 3.00E-03 - 1.70E-02 

10 5.50E-04 - 3.00E-03 
11 1.00E-04 - 5.50E-04 
12 3.00E-05 - 1.00E-04 
13 1.00E-05 - 3.00E-05 
14 3.05E-06 - 1.00E·05 
15 1.77E·06- 3.05E-06 
16 1.30E-06- 1.77E-06 
17 1.13E-06 1.30E-06 
18 1.00E-06- 1.13E-06 
19 8.00E-07- 1.00E-06 
20 4.00E-07 - 8.00E-07 
21 3.25E-07 - 4.00E-07 
22 2.25E-07 • 3.25E-07 
23 1.00E-07- 2.25E-07 
24 5.00E-08 - 1.00E-07 
25 3.00E-08 - 5.00E-08 
26 1.00E-08- 3.00E-08 
27 1.00E-11 - 1.00E-08 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 
neutron spectra, neutrons/sec/basis 

basis = single reactor assembly 

initial ******* d ******* d ******* d ******* d ******* d ******* d 

3.438E+03 
1.032E+05 
2.266E+05 
7.311E+04 
5.998E+04 
4.373E+04 
8.299E+03 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
5 .184E+05 

2.967E+03 
1.123E+05 
1.934E+05 
5.716E+04 
4.742E+04 
3.629E+04 
6.925E+03 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
4.564E+05 

2.684E+03 
9.953E+04 
1. 765E+05 
5.471E+04 
4.478E+04 
3.349E+04 
6.449E+03 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
4 .182E+05 

2.514E+03 2.405E+03 
9.238E+04 8.661E+04 
1.636E+05 1.529E+05 
5.081E+04 4.769E+04 
4.171E+04 3.942E+04 
3.131E+04 2.981E+04 
6.031E+03 5.745E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO ,OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 
3.883E+05 3.646E+05 

2.335E+03 
8.189E+04 
1.438E+05 
4.516E+04 
3.766E+04 
2.877E+04 
5.547E+03 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
3.452E+05 

2.290E+03 
7.796E+04 
1.362E+05 
4.308E+04 
3.628E+04 
2.803E+04 
5.407E+03 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 

.OOOE+OO 
3.292E+05 

1 * gamma sources determined * 
Dease applies the following photon data base 

page 309 
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0 

1 
0 
0 
0 

0 
0 
0 
0 
1 
0 

0 
1 

master photon Library 
in binary mode 

the sources include photons of nuclides for •.• 

Light elements 
actinides 
fission products 

gamma source spectrum for gamma Lines (sas2) 
9131250.00 day time of the requested nuclides 

energy interval in mev photons 1 second mev 1 second 

1.0000E-02 to 5.0000E-02 6.9808E+11 2.0942E+10 
S.OOOOE-02 to 1.0000E-01 3.8584E+11 2.8938E+10 
1.0000E-01 to 2.0000E-01 1.1289E+11 1.6934E+10 
2.0000E·01 to · 3.0000E-01 1.4488E+11 3.6220E+10 
3.0000E-01 to 4.0000E·01 2.2971E+11 8.0400E+10 
4.0000E-01 to 6.0000E·01 4.4709E+10 2.2354E+10 
6.0000E·01 to B.OOOOE-01 1. 7332E+11 1.2132E+11 
B.OOOOE-01 to 1.0000E+OO 2.0805E+10 1.8725E+10 
1.0000E+OO to 1.3300E+OO 8.4120E+10 9.7999E+10 
1.3300E+OO to 1.6600E+OO 4.4072E+10 6.5888E+10 
1.6600E+OO to 2.0000E+OO 7.0645E+10 1.2928E+11 
2.0000E+OO to 2.5000E+OO 2.6955E+10 6.0650E+10 
2.5000E+OO to 3.0000E+OO 4.4295E+08 1.2181E+09 
3.0000E+OO to 4.0000E+OO 1.0172E+08 3.5601E+08 
4.0000E+OO to 5.0000E+OO 5.8590E+03 2.6366E+04 
5.0000E+OO to 6.5000E+OO 2.3016E+03 1.3234E+04 
6.5000E+OO to B.OOOOE+OO 4.4274E+02 3.2099E+03 
B.OOOOE+OO to 1.0000E+01 9.2729E+01 8.3456E+02 
totals 2.0366E+12 7.0123E+11 

total energy from nuclides with spectrum data 7.0123E+11 
total energy from nuclides with no spectrum data 5.7340E+01 

.results on Logical unit no. 71, position 2, for time step 6, subcase32. (run position 1, case position 2) 
title: sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwdlmtu 40% h2ol 8% uo2 . 

• terminated logical unit no. 71 with zero flag record. 
* normal termination of execution * 
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0 
1 

primary module access and input record ( scale driver - 95/03/29 - 09:06:37 ) 
module origens will be called 

0$$ a8 26 a11 71 e 
1$$ 1 1 t 

DBF Fuel 8% U02 in Tuff (47% water) 1K yr burn 
3$$ 21 0 1 e 

3$$ 21 0 1 a33 -88 
2t 
35$$ 0 t 
1 54$$ a8 1 e 

• 
1 56$$ 0 7 aS 1 a13 -1 a15 3 0 4 e St 
56$$ 0 7 a13 -1 a15 3 0 4 e St 
Part B 8% U02 in Tuff (47% H20) DBF Fuel 1K yr burn 
per critical mass 10.1 MT U02 
60** 0 1 90 365.25 730.5 1826.25 3652.5 

61** f1-20 
45$$ a4 1 2z 1 2z 1 Sz 1 2z 1 

a25 1 2z 1 2z 1 Sz 1 2z 1 
a46 1 2z 1 2z 1 Sz 1 2z 1 e 

65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 
1 56$$ 0 -6 a10 1 e t 
56$$ 0 10 a10 7 a14 5 a17 4 e 57** 10 e St 
60** 15 20 30 50 100 150 200 250 300 400 

61** f1-20 
65$$ a4 1 2z 1 2z 1 Sz 1 2z 1 

a25 1 2 z 1 2 z 1 5 z 1 2 z 1 
a46 1 2z 1 2z 1 Sz 1 2z 1 e 

65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 
56$$ 0 10 a10 10 a14 5 a17 4 e 57** 400 e 5t 
60** 500 1+3 2+3 4+3 6+3 8+3 1+4 1.2+4 1.4+4 1.6+4 
I 61** f1·20 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 
56$$ 0 10 a10 10 a14 5 a17 4 e 57** 1.6+4 e 5t 
60** 1.8+4 2.0+4 2.2+4 2.4+4 2.6+4 2.8+4 3+4 3.2+4 3.6+4 3.8+4 
I 61** f1·2Q 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 
56$$ 0 10 a10 10 a14 5 a17 4 e 57** 3.8+4 e 5t 
60** 4+4 4.5+4 5+4 5.5+4 6+4 6.5+4 7+4 1+5 2+5 2.5+5 

61** f1-20 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 
56$$ 0 3 a10 10 a14 5 a17 4 e 57** 2.5+5 e St 
60** 3+5 5+5 999999 
I 61** f1·20 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 

56$$ 0 -10 a10 1 e t 
56$$ fO t 

module origens is finished. COf!lf?~~~ on code 0. cpu time used 7.00 (seconds). 
00000000000 rrrrrrrrrrrr IIIII ii ii ii ggggggggggg eeeeeeeeeeeee nn 

0000000000000 rrrrrrrrrrrrr ii iii i i i i i i ggggggggggggg eeeeeeeeeeeee nnn 
00 00 rr rr i gg gg ee nnnn 
00 00 rr rr gg ee nn nn 
00 00 rr rr gg ee nn nn 
00 00 rrrrrrrrrrrrr gg ggggggg eeeeeeeee nn nn 
00 00 rrrrrrrrrrrr gg ggggggg eeeeeeeee nn nn 

nn sssssssssss 
nn sssssssssssss 
nn ss ss 
nn ss 
nn ss 
nn ssssssssssss 
nn ssssssssssss 



• c ( 

Aug 28 18:59 1996 File Name: origen3.output BBA000000-01717-0200-00021 REV 00 ATTACHMENT XX - Page 2 

00 00 rr rr i i gg gg ee nn nn nn ss 
00 00 rr rr i i gg gg ee nn nn nn ss 
00 00 rr rr i i gg gg ee nn nnnn ss ss 
0000000000000 rr rr i i iiii iiii ii ggggggggggggg eeeeeeeeeeeee nn nnn sssssssssssss 

00000000000 rr rr i iii iii iii ii 
0 

ggggggggggg eeeeeeeeeeeee nn nn sssssssssss 

dddddddddddd aaaaaaaaa vv vv iii iii iii iii sssssssssss 
ddddddddddddd aaaaaaaaaaa vv vv ii iii i iii iii sssssssssssss 
dd dd a a a a vv vv i i ss ss 
dd dd a a a a vv vv i i ss 
dd dd a a a a vv vv i i ss 
dd dd aaaaaaaaaaaaa vv vv i i ssssssssssss 
dd dd aaaaaaaaaaaaa vv vv i i ssssssssssss 
dd dd ·a a a a vv vv i i ss 
dd dd a a a a vv vv i i ss 
dd dd a a a a vv vv i i ss ss 
ddddddddddddd a a a a vvv i i iiii iiii i i sssssssssssss 
dddddddddddd a a a a v iii iii iii iii sssssssssss 

0 

0000000 88888888888 II 22222222222 88888888888 II 99999999999 666666666666 
000000000 8888888888888 II 2222222222222 8888888888888 II 9999999999999 6666666666666 

00 00 88 88 II 22 22 88 88 II 99 99 66 
00 00 88 88 II 22 88 88 II 99 99 66 
00 00 88 88 II 22 88 88 II 99 99 66 
00 00 88888888888 II 22 88888888888 II 9999999999999 666666666666 
00 00 88888888888 II 22 88888888888 II 999999999999 6666666666666 
00 00 88 88 II 22 88 88 II 99 66 66 
00 00 88 88 II 22 88 88 II 99 66 66 

00 00 88 88 II 22 88 88 II 99 66 66 
000000000 8888888888888 II 2222222222222 8888888888888 II 9999999999999 6666666666666 

0000000 88888888888 II 2222222222222 88888888888 II 999999999999 66666666666 
0 

11 88888888888 5555555555555 99999999999 44 7777777777777 
111 8888888888888 5555555555555 9999999999999 444 777777777777 

1111 88 88 55 99 99 ... 4444 77 77 
11 88 88 . . . 55 99 99 ... 44 44 77 
11 88 88 . . . 55 99 99 ... 44 44 77 
11 88888888888 555555555555 9999999999999 44 44 77 
11 88888888888 5555555555555 999999999999 44 44 77 
11 88 88 .. . 55 99 ... 444444444444 77 
11 88 88 .. . 55 99 ... 4444444444444 77 
11 88 88 . . . 55 55 99 ... 44 77 

11111111 8888888888888 5555555555555 9999999999999 44 77 
11111111 88888888888 55555555555 999999999999 44 77 

1 
0 sssssssssss ccccccccccc aaaaaaaaa ll eeeeeeeeeeeee 

sssssssssssss ccccccccccccc aaaaaaaaaaa ll eeeeeeeeeeeee 
ss ss cc cc a a a a ll ee 
ss cc a a a a ll ee 
ss cc a a a a tl ee 
ssssssssssss cc aaaaaaaaaaaaa L L eeeeeeeee 
ssssssssssss cc aaaaaaaaaaaaa L L eeeeeeeee 

ss cc a a a a L L ee 
ss cc a a a a L L ee 

ss ss cc cc a a a a LL ee 
sssssssssssss ccccccccccccc a a a a L L L L L ll L ll ll L eeeeeeeeeeeee 
sssssssssss ccccccccccc a a a a Lllllllllllll eeeeeeeeeeeee 
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1 

******************************************************************************** 
******************************************************************************** 
******************************************************************************** 
***** 
***** 
***** 
***** 
***** 

program verification information 

code system: scale version: 4.3 

***** 
***** 
***** 
***** 
***** 

******************************************************************************** 
******************************************************************************** 
***** ***** 
***** ***** ***** program: origen ***** 
***** ***** 
***** creation date: 03/13/96 ***** 
***** ***** 
***** library: tusr1/ornl/Scale/bin ***** 
***** ***** 
***** ***** 
***** test code: origens **"kkit 

••*** ***** ••••• version: 3.0 ***** 
**11r** ***** 
***** jobname: davis ***** 
***** ***** 
***** date of execution: 08/28!96 ***** 
***** ***** 
***** time of execution: 18:59:48 ***** 
***** ***** 
***** ***** 
******************************************************************************** 
******************************************************************************** 
******************************************************************************** 

1 "' input echo"' (with break between col. 1-72 and 73-80) 
0 note: only comments are permitted after column 72. 
0--------------------only this is used as input data.--------------------
0 •••.•..•..••.•.•..•.•.••...••• columns 1-72 .•.•....................•..... 

0$$ a8 26 a11 71 e 
1$$ 1 1t 

DBF Fuel 8% U02 in Tuff (47% water) 1K yr burn 
3$$ 21 0 1 e 

3$$ 21 0 1 a33 -88 
2t 
35$$ 0 t 

54$$ aS e 
56$$ 0 7 aS 1 a13 -1 a15 3 0 

56$$ 0 7 a13 -1 a15 3 0 4 e St 
Part B 8% U02 in Tuff (47% H20) 
per critical mass 10.1 MT U02 
60** 0 1 90 365.25 730.5 1826.25 

61** fl-20 
65$$ a4 1 2z 1 2z 1 Sz 1 2z 

a25 1 2z 1 2z 1 Sz 1 2z 1 

4 e St 

DBF Fuel 

3652.5 

1K yr burn 

comment or title end 
..73-80. 
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-a46 1 2z 1 2z 1 5z 1 2z 1 e 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 
1 56$$ 0 ·6 a10 1 e t 
56$$ 0 10 a10 7 a14 5 a17 4 e 57** 10 e 
60** 15 20 30 50 100 150 200 250 300.400 

61** f1·20 
65$$ a4 1 2z 1 2z 1 

a25 1 2z 1 2z 1 5z 
a46 1 2z 1 2z 1 5z 

65$$ a25 1 0 0 1 0 0 0 

5z 1 2z 1 
1 2z 1 
1 2z 1 e 
a46 1 0 0 1 0 0 0 e 

5t 

6t 
56$$ 
60** 

0 10 a10 10 a14 5 a17 4 e 57** 400 e 5t 
500 1+3 2+3 4+3 6+3 8+3 1+4 1.2+4 1.4+4 1.6+4 

61** f1·20 
65$$ 
6t 

a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 

56$$ 0 10 a10 10 a14 5 a17 4 e 57** 1.6+4 e 
60** 1.8+4 2.0+4 2.2+4 2.4+4 2.6+4 2.8+4 3+4 
I 61** f1·2Q 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 

5t 
3.2+4 3.6+4 3.8+4 

6t 
56$$ 
60** 

0 10 a10 10 a14 5 a17 4 e 57** 3.8+4 e 5t 
4+4 4.5+4 5+4 5.5+4 6+4 6.5+4 7+4 1+5 2+5 2.5+5 

61** f1-20 
65$$ 
6t 

a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 

56$$ 0 3 a10 10 a14 5 a17 4 e 57** 2.5+5 
60** 3+5 5+5 999999 
I 61** f1·2Q 
65$$ a25 1 0 0 1 0 0 0 a46 1 0 0 1 0 0 0 e 
6t 

56$$ 0 -10 a10 1 e t 
56$$ fO t 

e 5t 

ATTACHMENT XX · Page 4 

Owhen job "fails", make sure no fido input. ........................................... is out here! 

0$ array 
1$ array 
1t 

12 entries read 
1 entries read 

0 
0 
0 
0 
0 
0 
0 

dbl. prec. machine word applied has, at least, a 16 significant 
short-lived split test fraction, qxn = 9.1188E-04 

figure accuracy. 

half-norm of matrix used, axn = 7.0000E+OO 
6.4516E·13 4-place-accuracy-retention ratio, ratio4 = 

3$$ 21 0 1 a33 -88 
0 3$ array 33 entries read 
0 2t 
1library information ... 

cross-section data taken from position number 1 of library on unit 21. 

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiities 
pass n applies mid time densities of nth library interval 

first library updated was ... 
******************************************************************************** 
* 
* prelim lwr origen-s binary working library··id = 1143 

* 
* 
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0 
0 
0 
0 
0 

0 
0 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

made from modified card-image origen-s libraries of scale 4.2 
data from the light element, actinide, and fission product libraries 

decay data, including gamma and total energy, are from endf/b-vi 

neutron flux spectrum factors and c~oss sections were produced from 
the "presas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

photon libraries use an 18-energy-group structure 
the photon data are from the master photon data base, 
produced to include bremsstrahlung from uo2 matrix 

see information above this box (if present) for later updates 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* ******************************************************************************** 

* * ******************************************************************************** 
.other identification and sizes of library. 
data set name: /usr1/ornl/Scale/data/prlimlwr 

3/13/1996 date library was produced 
1697 total number of nuclides in library 
689 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

7935 number of nonzero off-diaqonal matrix elements 
******************************************************************************** 

Oobtaining data from position no. 1 on unit no. 71 
1 

Part B 8% U02 in Tuff (47% H20) DBF Fuel 1K yr burn 
0 nuclide concentrations, grams 

basis =per critical mass 10.1 HT U02 
charge discharge .0 d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 

he 4 1.14E+OO 1.14E+OO 1.14E+OO 1.14E+OO 1.14E+OO 1.14E+OO 1.14E+OO 1.15E+OO 
tl206 1.30E-16 1.30E-16 1.30E-16 1.31E-16 1.31E-16 1.31E-16 1.31E-16 1.32E-16 
tl207 3.99E-11 3.99E-11 3.99E-11 3.99E-11 3.99E-11 4. OOE -11 4.01E-11 4.02E-11 
tl208 1.54E-12 1.54E-12 1.54E-12 1.58E-12 1.55E-12 1.54E-12 1.52E-12 1.48E-12 
tl209 6.69E-14 6.69E -14 6.69E-14 6.69E-14 6.69E-14 6.70E-14 6.72E-14 6. 75E -14 
pb206 2.89E-03 2.89E-03 2.89E-03 2.89E-03 2.89E-03 2.89E-03 2.90E-03 2.93E-03 
pb207 1.48E-03 1.48E-03 1.48E-03 1. 48E- 03 1.48E-03 1.49E-03 1.49E-03 1.50E-03 
pb208 2.56E-04 2.56E-04 2.56E-04 2.56E-04 2.56E-04 2. 57E- 04 2.57E-04 2.59E-04 
pb209 2.83E-10 2.83E-10 2.83E-10 2.69E-10 2.83E-10 2.83E-10 2.84E-10 2.85E-10 
pb210 2.81E-04 2.81E-04 2.81E-04 2.81E-04 2.81E-04 2.82E-04 2.82E-04 2.84E-04 
pb211 3.09E-10 3.09E-10 3.09E-10 3.09E-10 3.09E-10 3.10E-10 3.10E-10 3.11E-10 
pb212 9.15E-10 9.15E-10 9.15E-10 9. 14E -10 9. 17E -10 9.11E-10 9.03E-10 8. 78E -10 
cb214 6.96E-10 6.96E-10 6.96E-10 6.96E-10 6.96E-10 6.97E-10 6.99E-10 7.03E-10 

i208 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi209 1. 77E-04 1. 77E-04 1.77E-04 1. 77E-04 1. 78E-04 1. 78E- 04 1.78E-04 1. 80E- 04 
bi210m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bi210 1. 73E-07 1. 73E-07 1. 73E-07 1. 73E-07 1. 73E-07 1. 74E-07 1. 74E-07 1.75E-07 
bi211 1.83E-11 1.83E-11 1.83E-11 1.83E-11 1.83E-11 1.84E-11 1. 84E -11 1.84E-11 
bi212 8.68E-11 8.68E-11 8.68E-11 8.86E-11 8.70E-11 8.64E-11 8. 5 7E -11 8.33E-11 
bi213 6.73E-11 6.73E-11 6.73E-11 6. 73E -11 6.73E-11 6.74E-11 6.75E-11 6.79E-11 
bi214 5 .17E-1 0 5 .17E -10 5. 17E -10 5.17E-10 5. 17E -10 5. 18E -10 5.19E-10 5.22E-10 
po210 4.78E-06 4.78E-06 4.78E-06 4.78E-06 4.76E-06 4.73E-06 4.74E-06 4.79E-06 
po211m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
po211 2.02E-16 2.02E-16 2.02E-16 2.02E-16 2.02E-16 2.03E-16 2.03E-16 2.04E-16 
po212 4.56E-21 4.56E-21 4.56E-21 4.66E-21 4.57E-21 4.54E-21 4.50E-21 4.38E-21. 
po213 1.01E-19 1.01E-19 1.01E-19 1.01E-19 1.01E-19 1.01E-19 1.02E-19 1.02E-19 
po214 7.11E-17 7.11E-17 7.11E-17 7.11E-17 7.11E-17 7.12E-17 7.14E-17 7. 18E- 17 

actinides 

3652.5 d 
1.15E+OO 
1.33E-16 
4.04E-11 
1.41E-12 
6.82E-14 
2.97E-03 
1.51E-03 
2.61E-04 
2.88E-10 
2.87E-04 
3.12E-10 
8.37E-10 
7.09E-10 

.OOE+OO 
1.83E-04 

.OOE+OO 
1. 77E-07 
1.85E-11 
7.94E-11 
6.86E-11 
5.27E-10 
4.88E-06 

.OOE+OO 
2.05E-16 
4.17E-21 
1.03E-19 
7.24E-17 

page 
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po215 2.59E-16 2.59E-16 2.59E-16 2.59E-16 2.58E-16 2.59E-16 2.59E-16 2.60E-16 2.62E-16 
po216 3.53E-15 3.53E-15 3.53E-15 3.53E-15 3.54E-15 3.51E-15 3.48E-15 3.39E-15 3.23E-15 
po218 8.20E-11 8.20E-11 8.20E-11 8.21E-11 8.21E-11 8.22E-11 8.24E-11 8.28E-11 8.36E-11 
at217 8.09E-16 8.09E-16 8.09E-16 8.10E-16 8.10E-16 8.11E-16 8.12E-16 8.17E-16 8.25E-16 
rn218 1.34E-26 1. 34E- 26 1.34E-26 1. 29E- 26 6.66E-28 6.92E-32 3.58E-37 .OOE+OO .OOE+OO 
rn219 5.86E-13 5.86E-13 5.86E-13 5.86E-13 5.86E-13 5.87E-13 5.88E-13 5.90E-13 5.93E-13 
rn220 1.38E-12 1. 38E -12 1.38E-12 1. 38E -12 i.38E-12 1.37E-12 1.36E-12 1.32E-12 1.26E-12 
rn222 1.48E-07 1.48E-07 1.48E-07 1.48E-07 1.48E-07 1.49E-07 1.49E-07 1.50E-07 1.51E-07 
fr221 7.50E-12 7.50E-12 7.50E-12 7.50E-12 7.50E-12 7.52E-12 7.53E-12 7.58E-12 7.65E-12 
fr223 2.72E-12 2.72E-12 2.72E-12 2.72E-12 2.72E-12 2.72E-12 2.72E-12 2.73E-12 2.75E-12 
·ra222 1.48E-23 1.48E-23 1.48E-23 1.43E-23 7.37E-25 7.65E-29 3.95E-34 .OOE+OO .OOE+OO 
ra223 1.49E-07 1.49E-07 1.49E-07 1.49E-07 1.49E-07 1.49E-07 1.49E-07 1.50E-07 1.51E-07 
ra224 7.98E-09 7.98E-09 7.98E-09 7.98E-09 S.OOE-09 7.95E-09 7.88E-09 7.66E-09 7.30E-09 
ra225 3.32E-08 3.32E-08 3.32E-08 3.32E-08 3.32E-08 3.33E-08 3.34E-08 3.36E-08 3.39E-08 
ra226 2.31E-02 2.31E-02 2.31E-02 2.31E-02 2.31E-02 2.31E-02 2.32E-02 2.33E-02 2.35E-02 
ra228 4.79E-10 4.79E-10 4.79E-10 4.79E-10 4.79E-10 4.80E-10 4.80E-10 4.81E-10 4.84E-10 
ac225 2.24E-08 2.24E-08 2.24E-08 2.24E-08 2.25E-08 2.25E-08 2.25E-08 2.27E-08 2.29E-08 
ac227' 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.05E-04 1.06E-04 1.06E-04 
ac228 5.85E-14 5.85E-14 5.85E-14 5.85E-14 5.85E-14 5.85E-14 5.86E-14 5.88E-14 5.91E-14 
th226 7.34E-22 7.34E-22 7.34E-22 7.11E-22 3.66E-23 3.80E-27 1.96E-32 .OOE+OO .OOE+OO 
th227 2.45E-07 2.45E-07 2.45E-07 2.45E-07 2.44E-07 2.45E-07 2.45E-07 2.46E-07 2.47E-07 
th228 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1. 54E- 06 1.53E-06 1.49E-06 1.42E-06 
th229 6.58E-03 6.58E-03 6.58E-03 6.58E-03 6.58E-03 6.59E-03 6.60E-03 6.64E-03 6.71E-03 
th230 5.88E+OO 5.88E+OO 5.88E+OO 5.88E+OO 5.88E+OO 5.88E+OO 5.89E+OO 5.91E+OO 5.94E+OO 
th231 7.18E-07 ?.18E-O? 7.18E-07 7.05E-07 6.91E-07 6.91E-07 6.91E-07 6.91E-07 6.91E-07 

Part B 8% U02 in Tuff (47% H20) DBF Fuel 1K yr burn actinides page 2 
0 nuclide concentrations, grams 

charge discharge .0 d 
basis =per critical mass 10.1 MT U02 
1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

th232 1.20E+OO 1. 20E+OO 1.20E+OO 1.20E+OO 1.20E+OO 1.20E+OO 1.20E+OO 1.21E+OO 1. 21E+OO 
th233 1.10E-11 1.10E-11 1.10E-11 4.01E-31 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
th234 1.26E-04 1. 26E- 04 1.26E-04 1. 26E- 04 1.26E-04 1.26E-04 1.26E-04 1. 26E-04 1.26E-04 
pa231 1.66E-01 1.66E-01 1.66E-01 1.66E-01 1.67E-01 1. 67E- 01 1.67E-01 1.67E-01 1.68E-01 
pa232 2.86E-09 2.86E-09 2.86E-09 1.69E-09 6.00E-30 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pa233 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 
pa234m 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 4.24E-09 
pa234 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 1.89E-09 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 7.24E-19 7.24E-19 7.24E-19 7.00E-19 3.61E-20 3.74E-24 1.94E-29 .OOE+OO .OOE+OO 
u231 2.38E-15 2.38E-15 2.38E-15 2.01E-15 8.46E-22 1.62E-41 .OOE+OO .OOE+OO .OOE+OO 
u232 5.63E-05 5.63E-05 5.63E-05 5.63E-05 5.62E-05 5.58E-05 5.53E-05 5.38E-05 5.12E-05 
u233 3.16E+OO 3. 16E+OO 3.16E+OO 3.16E+OO 3.16E+OO 3. 16E+OO 3.16E+OO 3. 17E+OO 3.19E+OO 
u234 2.15E+03 2.15E+03 2.15E+03 2.15E+03 2.15E+03 2.15E+03 2. 15E+03 2.15E+03 2.15E+03 
u235 1. 70E+05 1.70E+05 1. 70E+05 1. 70E+0.5 1.70E+05 1. 70E+05 1.70E+05 1. 70E+05 1. 70E+05 
u236 4. 14E+04 4.14E+04 4. 14E+04 4.14E+04 4.14E+04 4.14E+04 4. 14E+04 4.14E+04 4.14E+04 
u237 7.38E-04 7.38E-04 7.38E-04 6.66E-04 7.16E-08 6.28E-11 5.98E-11 5.18E-11 4 .07E -11 
u238 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 8.65E+06 
u239 7.58E-05 7.58E-05 7.58E-05 2.56E-23 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u240 .OOE+OO .OOE+OO .OOE+OO 5.38E-42 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 2.03E-09 2.03E-09 2.03E-09 2.03E-09 1. 73E-09 1.07E-09 5.66E-10 8.32E-11 3.41E-12 
np236m 4.85E-10 4.85E-10 4.85E-10 2.31E-10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np236 4.62E-05 4.62E-05 4.62E-05 4.62E-05 4.62E-05 4.62E-05 4.62E-05 4.62E-05 4.62E-05 
np237 9.97E+03 9.97E+03 9.97E+03 9.97E+03 9.97E+03 9.97E+03 9.97E+03 9.97E+03 9.97E+03 
np238 3.68E-04 3.68E-04 3.68E-04 2.65E-04 1. 38E -12 1. 38E -12 1 .37E-12 1.35E-12 1.32E-12 
np239 1. 10E-02 1.10E-02 1.10E-02 8.22E-03 8.61E-14 5.15E-14 5.15E-14 5.14E-14 5.14E-14 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 2.23E-12 2.23E-12 2.23E-12 2.21E-19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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pu236 2.63E-07 2.63E-07 2.63E-07 2.63E-07 2.48E-07 2.07E-07 1.63E-07 7.98E-08 2.42E-08 
pu237 6.35E-11 6.35E-11 6.35E-11 6.26E-11 1.60E-11 2.34E-13 8.61E-16 4.30E-23 2.91E-35 
pu238 5.57E+OO 5.57E+OO 5.57E+OO 5.57E+OO 5.56E+OO 5.52E+OO 5.48E+OO 5.35E+OO 5 .14E+00 
pu239 1.15E+03 1.15E+03 1.15E+03 1.15E+03 1.15E+03 1.15E+03 1.15E+03 1.15E+03 1.15E+03 
pu240 5.49E+OO 5.49E+OO 5.49E+OO 5.49E+OO 5.49E+OO 5.49E+OO 5.49E+OO 5.49E+OO 5.48E+OO 
pu241 2.17E-03 2. 17E- 03 2.17E-03 2.17E-03 2.15E-03 2.07E-03 1.97E-03 1. 71E-03 1.34E-03 
pu242 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.20E-05 2.21E-05 
pu243 4.65E-14 4.65E-14 4.65E-14 1.62E-15 5.09E-34 5.09E-34 5.09E-34 5.09E-34 5.09E-34 
pu244 3.94E-31 3.94E-31 3.94E-31 3.94E-31 3.95E-31 3.98E-31 4.02E-31 4.14E-31 4.33E-31 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 6.66E-18 6.66E-18 6.66E-18 1.64E-18 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am240 3.06E-15 3.06E-15 3.06E-15 2.21E-15 5.11E-28 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 2.45E-02 2.45E-02 2.45E-02 2.45E-02 2.45E-02 2.45E-02 2.46E-02 2.47E-02 2.49E-02 
am242m 7.60E-06 7.60E-06 7.60E-06 7.60E-06 7.59E-06 7.56E-06 7.52E-06 7.41E-06 7.23E-06 
am242 9.49E·10 9.49E-10 9.49E-10 3.99E-10 9.79E-11 9. 75E- 11 9.70E-11 9.56E-11 9.33E-11 
am243 5.98E-08 5.98E-08 5.98E•08 5.98E-08 5.98E-08 5.98E-08 5.98E-08 5.98E-08 5.97E-08 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 4.56E-16 4.56E-16 4.56E-16 8.78E-17 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm241 5.50E-20 5.50E-20 5.50E-20 5.39E-20 8.21E-21 2.45E-23 1.09E-26 9.55E-37 .OOE+OO 

Part B 8% U02 in Tuff (47% H20) DBF Fuel 1K yr burn actinides page 3 
0 nuclide concentrations, grams 

basis =per critical mass 10.1 MT U02 
charge discharge .0 d 1.0 d 90.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 

cm242 1.92E-07 1.92E-07 1.92E-07 1.91E-07 1.37E-07 5.62E-08 2.73E·08 1. 94E- 08 1.88E-08 
cm243 7.14E-14 7.14E-14 7.14E-14 7.14E-14 7.10E-14 6.97E-14 6.80E-14 6.32E-14 5.60E-14 
cm244 6.42E-12 6.42E-12 6.42E-12 6.42E-12 6.36E-12 6.18E-12 5.95E-12 5.30E-12 4.38E-12 
cm245 1.21E-15 1.21E-15 1.21E-15 1.21E-15 1.21E-15 1.21E-15 1.21E-15 1.21E-15 1. 21 E -15 
cm246 1.04E-18 1.04E-18 1.04E-18 1.04E-18 1.04E-18 1.04E-18 1.04E-18 1.04E-18 1. 04E -18 
cm247 1.46E-23 1.46E-23 1.46E-23 1. 46E- 23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 1.46E-23 
cm248 2.11E-27 2.11E-27 2.11E-27 2.11E-27 2.11E-27 2.11E-27 2.11E-27 2.11E-27 2.11E-27 
cm249 6.59E-38 6.59E-38 6.59E-38 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm250 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bk249 4.73E-34 4.73E-34 4.73E-34 4. 72E-34 3.89E-34 2.15E-34 9.73E-35 9.06E-36 1.74E-37 
bk250 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
bk251 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf249 3.21E-32 3.21E-32 3.21E-32 3.21E-32 3.22E-32 3.23E-32 3.24E-32 3.23E-32 3.20E-32 
cf250 3.59E-36 3.59E-36 3.59E-36 3.59E-36 3.55E-36 3.41E-36 3.23E-36 2.76E-36 2.12E-36 
cf251 1.14E-38 1.14E-38 1.14E-38 1.14E-38 1.14E-38 1.14E-38 1.14E-38 1.13E-38 1.13E-38 
cf252 1. 77E-42 1. 77E-42 1. 77E-42 1.77E-42 1. 77E-42 1.41E-42 1.06E-42 3.53E-43 .OOE+OO 
cf253 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf254 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cf255 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
es253 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
es254m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
es254 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
es255 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
s250 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

total 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 

Part B 8% U02 in Tuff (47% H20) DBF Fuel 1K yr burn actinides page 4 
0 nuclide radioactivity, curies 

charge discharge .0 d 
bas)s =ger critical mass 10.1 MT U02 

1.0 d 0.0 d 365.3 d 730.5 d 1826.3 d 3652.5 d 
he 4 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
tl206 2.84E-08 2.84E-08 2.84E-08 2.84£-08 2.84E-08 2.84E-08 2.85E-08 2.87E-08 2.89E-08 


