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in117 5.47E-16 6.15E-16 6.15E-16 6.15E-16 6.15E-16 5.47E-16
be 9 1.34E-16 1.6BE-16 2.01E-16 2.35E-16 2.69E-16 2.69E-16
pr142 1.30E-16 1.74E-16 2.08E-16 2.43E-16 2.78E-16 2.59E-16
rb 86 2.48E-16 2.51E-16 2.53E-16 2.55E-16 2.57E-16 2.56€E-16
tef23 1.18E-16 1.48E-16 1.7BE-16 2.09E-16 2.39€E-16 2.39E-16
dy165 1.26E-16 2.16E-16 2.1BE-16 2.19E-16 2.20E-16 1.28E-16
i 7 5.40E-17 6.74E-17 B8.09E-17 9.44E-17 1.086-16 1.0BE-16
er167 2.43E-17 3.13E-17 3.86E-17 4.63E-17 5.436-17 S5.43E-17
ge 75 3.386-17 B8.63E-17 B8.63€-17 B8.63E-17 8.63E-17 3.38E-17
cd118 2.47E-17 1.20E-16 1.20E-16 1.20E-16 1.20E-16 2.46E-17
¢d108 1.15€-18 1.45E-18 1.77E-18 2.09E-18 2.42E-18 2.42E-18
¢s8134m 6.58E-19 1.28E-18 1.53E-18 1.79E-18 2.04E-18 1.29E-18
in119m 4.20E-19 3.01E-17 3.01E-17 3.015 17 3.01E-17 4.19E-19
cd109 2.18E-19 2.25E-19 2.35E-19 2.42E-19 2.52€-19 2.52€E-19
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products
0 fractlon of total absorption rate
power= .00mw, burnup= 58 flux= 2 81E+88n/cm**2-sec
0 initial '9131.3 d 10957.6 d 12783 8 d 14610.1 d 14610.2 d
! sn114 &.70E-20 7.72€-20 1.17E-19 1.68E-19 2.32E-19 2.32E-19
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 light elements
power= &.000E-03mw, burnup=5.8440E+01mud flux= 2.81E+08n/cm**2-sec
0 nuc(lde concentrations, gram atoms
basis = single reactor assembly
charge 9131.3 d 10957.6 d 12783.8 d 14610, 14610.2 d
h 1 1.76E-06 2.19€-06 2.62E-06 3.05E-06 3.48E-06 3.48E-06
h 2 5.22E-09 6.50E-09 7.77e-09 9.05E-09 1.03E-08 1.03E-08
h 3  2.30E-11 2.55€6-11 2.74E-11 2.89E-11 2.99E-11 2.99€-11
h & .00E+00 1.04E-34 1.11€-34 1.17e-34 1.22€-34 .00E+00
he 3 1.536-11 2.21E-11 2.96E-11 3.75E-11 4.57€E-11 4&.57e-11
he & 2.91E-07 3.62E-07 4.33eE-07 5.04E-07 S5.75€-07 5.75€£-07
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 3.50E-08 4.356-08 5.20E-08 6.06E-08 6.91E-08 6.91E-08
ne 21 2.53E-16 3.88E-14 5.49E-14 T.36E-14 9.49E-14 9.49E-14
ne 22 Y.86E-10 2.42E-10 2.97E-10 3.53€-10 "4.09E-10 4.09€E-10
ne 23 7.28E-30 7.10€-15 7.10e-15 7.10€e-15 7.10E-15 7.10E-30
na 22 4.26E-11 4.19€E-11 4. 18E-11 4.17e-11 4.17e-11 4.17e-11
na 23 7.536+03 7.536+03 7.53e+03 7.53€+03 7.53E+03 7.53E+03
na 246 3.336-08 3.076-08 3.07e-08 3.076-08 3.07e-08 2.81E-08.
na 24m 5.996E-30 5.05€-15 5.05€-15 5.05€-15 5.05E-15 5.05E-30
na 25 1.21€-42 1.50E-27 1.81E-27 2.14E-27 2.47E-27 2.53E-42
mg 26 3.02E-04 3.66E-04 4.30E-04 4.93E-04 5.57E-04 5.57E-04
mg 25 4.07E-11 5.14E-11 6.24E-11 T7.36E-11 8.506-11 8.50E-11
mg 26 5.226-09 6.50E-09 7.77eE-09 9.056-09 1.036-08 1.03E-08
mg 27 &4.70E-16 2.12E-12 2.12E-12 2.12E-12 2.12E-12 4.59E-16
mg 28  &.14E-24 4.32E-24 4.32E-24 4.32E-24 4.32E-24 4.05E-24
el 27 4.99E+04 4.99E+04 4.99E+04 4.99€E+04 4.99E+04 4.99E+04
al 28 3.67E-25 2.28E-10 2.28E-10 2.2B8€-10 2.28E-10 3.10E-25
al 29 3.18E-32 9.14E-27 1.30E-26 1.75€E-26 2.27€-26 1.19€E-31
al 30 .00E+00 4.23E-39 7.28E-39 1.156-38 1.70E-38 .00E+00
si 28 B.79E-04 1.06E-03 1.25E-03 1.44E-03 1.62E-03 1.62E-03
si 29 2.26E-11 3.51E-11 S.00E-11 6.73E-11 B8.69E-11 B.6%9E-11
si 30 &6.21E-19 1.21E-18 2.09€-18 3.30E-18 4.89E-18 4.B9E-18
si 31 2.68E-31 8.71E-31 1.50€-30 2.376-30 3.51£-30 2.11E-30
si 32 1.55E-38 3.78£-38 7.81E-38 1.44E-37 2.44E-37 2.44E-37
totals 5.75E+04 S5.756+04 5.75€+04 5.75€+04 5.75€E+04 5.75E+04
? flux 2.B1E+08 2.81E+08 2.B1E+08 2.81€+08 2.81&E-07
sas2h: far-field crit based on b&w 15x15, 3.00utX, 20gwd/mtu 40X h2o/ 8X uo2 actinides
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power= 4.000€E-03mw, burnup=5.8440E+01mwd, flux= 2.81E+08n/cm**2-sec
nuclide concentrations, gram atoms

sinsl? geactor assembly

1461 14610.2 d-
3.22E-03 3.22€-03
2.62E-10 2.62E-10
3.86E-09 3.86E-09
1.59E-09 1.59€E-09
2.23E-15 2.24E-15
8.13e-10 8.13€-10
2.62E-14 2.62E-14
1.62E-13 1.62E-13
5.95E-15 S5.77E-15

.00E+00 .0CE+00
5.53e-11 5.53E-11

.00E+0Q .00E+00
5.00E-13 5.00E-13
1.56E-15 1.56E-15
1.53E-14 1.53E-14
5.21E-16 5.05E-16
4.42€-15 &.34E-15
2.80E-27 2.BOE-27
1.20e-11 1.20E-11
1.33e-12 1.33E-12
2.44E-13 2.44E-13
1.87e-07 1.87e-07
6.7T1E-14 6.71E-14
1.656-13 1.65E-13
8.31€-09 B8.31E-09
8.19€-18 8.19E-18
1.37€6-25 1.36E-25
1.936-11 1.93E-11
2.55€6-10 2.55€-10
4.74E-08 4 .74E-08
1.026-03 1.02E-03
3.02€-09 3.02E-09
2.076-04 2.07e-04
1.90€-15 5.29E-17
5.376-07 5.37e-07
2.88E-05 2.8BE-05
4.95E-13 &.74E-13
1.46E-06 1.46E-06
1.816-11 1.81E-11
8.09e-12 B.09€-12

.00E+00  .Q0E+00
1.326-22 1.32E-22
4.21€-19 4.16E-19
1.00€-08 1.00€-08
5.45E-04 5.45€-04
9.06E+00 9.06E+00
7.30E+02 7.30E+02
1.74E+02 1.74E+02
3.15e-06 3.12E-06

3.64E+04 3.64E+04

ATTACHMENT XV -

on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo?2

fl

uxz 2.81E+08n/cm**2-gec

single reactor assembly
14610.1 d 14610.2 d
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u239 1.09€-08
u240 .00E+00
u2s4 .00E+00
np235 9.07€-12
np23ém 2.03E-12
np23é6 4.10E-09
np237  4.21E+01
np238  1.54E-06
np239  4.67E-05
np240m .00E+00
np240  2.6BE-15
np24 1 .00E+00
pu23é  1.16E-09
pu237  3.63E-14
pu238  3.49E-03
pu239  1.02E-01
puz240  1.01E-05
pu2é i 1.10E-09
pu2é2  4.75E-14
pu2é3  7.97E-23
pu2bé .00E+00
pu2é4s .00E+00
pu2L6 .00E+00
am239  7.10E-26
am240  3.54E-23
am2é 1 2.76E-10
am242m 2.88E-15
am242 8.96E-18
am243  7.89E-19
am244m .00E+00
am244 S.44E-27
am245 .00E+00
am246 -.00E+00
totals 3.73E+04
0 flux
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..
cross-section data
pass 1
ass 0

scale-system control module sas2 library*
used o time-dependent neutron spectrum
pass 0 applies start-up fuel densiities

3.22E-07 3.22E-07
.00E+00 .00E+00
.00E+00 .00E+00
8.80E-12 8.79E-12
2.09E-12 2.09E-12
5.096-09 6.08E-09
4.21E+01 4.21E+01
1.56E-06 1.56E-06
4.65E-05 4&.65E-05
.00E+00 .00E+00
9.48E-15 9.48E-15
.00E+00 .00E+00
1.146-09 1.14E-09
4.31E-14 5.08E-14
4.27E-03 5.02E-03
1.27e-01 1.52E-01
1.57e-05 2.25E-05
2.026-09 3.29E-09
1.12E-13 2.25E-13
2.40E-22 4.B1E-22
.00E+00 .00E+00
.00E+00 00E+00
.00E+00 .00E+00
1.796-25 3.53E-25
8.19€-23 1.62€-22
6.42E-10 1.27E-09
8.38E-15 1.99E-14
2.25E-17 &4.45E-17
2.51E-18 6.50E-18
.00E+00 .00E+00
1.936-26 5.00E-26
00E+00 .00E+00
00E+00 .00E+00
3.73E+04 3.73E+04
2.81E+08 2.81E+08
20 entries,.

entries.
entries.

entries.

1)
1
} entries.
2

entries.

BBA000000-01717-0200-00021 REV 00

3.22€-07
.00E+00

2.81E+08

taken from position number

3.226-07
.00E+00
-00E+00

3€-09

3E-21

3.66E-09
7.70€E-14
1.29€E-16
2.94E-17

.00E+00
2.26E-25

.00E+00

.00E+00
3.73E+04
2.81E+08

N’

1.07E-08
.00E+0Q
.00E+00
.T9E-12

S ONHNOON - N a0l
e s s ou s oe o M .
v
o
m
"
-—
»

for each of the above passes

pass n spplies mid time densities of nth librery interval

scale-system control module sas2 tibrar
- used a time-dependent neutron spectrum
' pass 0 applies start-up fuel denslit‘es
pass n applies mid time densit

! ugdated was.,
AARRRBREARARRND

irst Librar
L3222 4222113]

first library updated was.,.

¥:r each of the sbove passes

fes of nth library interval

ATTACHMENT XV -

3 of library on unit 33,

".i."t.Qttt.t.tﬁii.'*it.i*it'.ii.’&i*tt*t'ti'*titti

Page 18
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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 .
Ehoton libraries use an 18-energy-group structure

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

R R B BE BE BF B BE BE 2R BE N 2B JR BB )
L IR BE JE JE 2 Bk JE OE N B 2 Ik Ok O JE J

see {nformation above this box (if present) for later updates

LA A AL AR AR A A AR R A d il il A A i eI I Y T YT Y2 T L
»* *

0 LAA A A2 R 22 2 a2 22 X X 2 22 22 2 i Ity Y e Y Y YIS 22 2s ]
0 .other identification and sizes of library.
0 data set name: ft33f001
0 8/28/1996 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 umber of nonzero off-diagonal matrix elements
0 tiii*ii.**tt**i*i***ti***iii***t**ii**i****iii L2232 322832322122 322 2223222222200
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 page 21
0 powers= .00mw, burnup= 88. muds flux= 2 ’4E+08n/cm**2-sec
asis =
0 (note, k-infinities, clad and moderator absorgtions are correct, only, {f correctly weighted cross sections are applied.)
0 initial 16 4 d 7d 0085. 21915.2 d 21915.2 d
productions 1.122645E+06 1.122682E+06 1.122719e+06  1.122756E+06 1. 122793E+06 1.122793€+06
absorptions  9.163268E+05  9.163854E+05  9.164438E+05 9.165010E+05 9.165598E+05  9.165596E+05
k infinity 1.225158E+00 1.2251ZOE+00 1.225083£+00 1.225045E+00 1.2250095000 1.225009E+00
0 inid fnitial 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d
actinide
absorpt:ong 9.127919€+05  9.128138e+05 9.128357E+05 9.128577E+05 9.128795E+05 9.128795€+05
non-actinide
abs. fracs. 3.857672E-03  3.897429€-03 3.937008E-03 3.976166€-03 4.015088€-03 4.015088€-03
1 sas2h: far-field crit based on b&w 15x15, 3.00wt% 20gwd/mtu 40X h2o/ 8% uo2 fission products page 22
0 fraction of total a sorgtlon rate
powers= .00mw burnup- 88.mwd, flux= 2.74E+08n/cm**2-sec
0 initial 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d
sm149 2.896-04 3.256-04 3.596-04 3I.94E-04 4.28E-04 4&.28BE-04
sm151 1.08€-05 1.19€-05 1.306E-05 1.40€E-05 1.50€E-05 1.50E-05
nd143 5.936-06 6.68E-06 7.42E-06 8.16E-06 B.90E-06 8.90E-06
gdi155 3.30E-06 3.79E-06 4.28E-06 4.77E-06 5.25E-06 5.25E-06
gd157 2.936-06 3.27€-06 3.626-06 3.96E-06 &.30E-06 4.30E-06
rh103 2.75E-06 3.09E-06 3.436-06 3.78E-06 &.12E-06 4.12E-06
cdi13 2.55E-06 2.87€-06 3.18E-06 3.49E-06 3.80E-06 3.80E-06
xel31 1.87e-06 2.11E-06 2.34E-06 2.58E-06 2.81E-06 2.81E-06
eui51 1.29e-06 1.61E-06 1.94E-06 2.35E-06 2.76E-06 2.76E-06
xe135 2.29E-06 2.33e-06 2.33E-06 2.33E-06 2.33E-06 2.29E-06
cs133 1.45€6E-06 1.64E-06 1.82E-06 2.00E-06 2.18BE-06 2.18E-06
tc 99 1.076-06 1.20E-06 1.34E-06 1.47E-06 1.60E-06 1.60E-06
smi47 9.786-07 1.11€E-06 1.256-06 1.38E-06 1.52E-06 1,52€-06
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nd145 8.31€-07 9.35E-07 1.04E-06 1.14E-06 1.25€-06 1.25E-06
mo 95 5.70E-07 6.42E-07 7.14E-07 7.86E-07 8.58E-07 8.58E-07
smi152 4.40E-07 4.95€-07 5.50E-07 6.05E-07 6.61E-07 6.61E-07
kr 83 3.61E-07 4.06E-07 4.51E-07 &.96E-07 5.41€E-07 S5.41E-07
cs135 3.28E-07 3.69€-07 4.10E-07 &.51E-07 4.92E-07 4.92E-07
rul01 2.54E-07 2.8B6E-07 3.17E-07 3.49E-07 3.81E-07 3.81E-07
prié1 2.45E-07 2.76E-07 3.06E-07 3.37E-07 3.68E-07 3.68E-07
eul53 2.226-07 2.50E-07 2.786-07 3,08E-07 3.33E-07 3.33E-07
La139 2.01€E-07 2.26E-07 2.51E-07 2.76E-07 3.01E-07 3.01E-07
pmi147 2.71E-07 2.71€-07 2.71E-07 2.71E-07 2.71E-07 2.71E-07
eul55 1.586-07 1.58€E-07 1.58E-07 1.58E-07 1.586-07 1.58E-07
pd105 8.476-08 9.53€-08 1.06E-07 1.16E-07 1.27e-07 1.27€-07
r 93 8.12E-08 9.13e-08 1.01E-07 1.12E-07 1.22E-07 1.22€-07
i129 6.23E-08 7.00E-08 7.78E-08 B8.56E-08 9.34E-08 9.34E-08
ndi44 5.866E-08 6.61€E-08 7.376-08 8.12E-08 8.87e-08 8.87e-08
mo 97 4.55E-08 5.12E-08 5.68E-08 6.256-08 6.82E-08 6.82E-08
ba137 3.346-08 4.09E-08 4.8BE-08 5.73E-08 6.61E-08 6.61E-08
ag109 3.20E-08 3.61E-08 4.01€-08 &.42E-08 &4.82E-08 &.82E-08
zr 91 2.13E-08 2.40E-08 2.67€E-08 2.94E-08 3.21E-08 3.21E-08
y 89 2.05€-08 2.31€-08 2.56E-08 2.82E-08 3.08E-08 3.08E-08
rul02 1.856-08 2.08E-08 2.326-08 2.55E-08 2.78t-083 2.78E-08
sm150 1.226-08 1.54E-08 1.90E-08 2.29E-08 2.72E-08 2.72E-08
cel4?2 1.67e-08 1.88E-08 2.09e-08 2.30E-08 2.51E-08 2.51E-08
nd148 1.60E-08 1.80E-08 2.01E-08 2.21E-08 2.41E-08 2.41E-08
nd146 1.35e-08 1.51€-08 1.68E-08 1.85E-08 2.02€E-08 2.02E-08
ba138 1.156-08 1.30€E-08 1.44E-08 1.586-08 1.73e-08 1.73c-08
in115 1.11E-08 1.25€-08 1.38E-08 1.52E-08 1.66E-08 1.66E-08
pd108 1.086-08 1.22E-08 1.36E-08 1.49E-08 1.63E-08 1.63E-08
cel40 1.08E-08 1.21E-08 1.35€E-08 1.48E-08 1.62E-08 1.62E-08
xet132 9.64E-09 1.09€-08 1.271E-08 1.33£-08 1.456-08 1.45E-08
sr 90 1.086-08 1.15€-08 1.22E-08 1.28E-08 1.336-08 1.33€-08
mo 98 6.65E-09 7.48€-09 8.31E-09 9.15E-09 9.98E-09 9.98E-09
mo100 6.44E-09 7.25E-09 8.05€-09 8.85E-09 9.66E-09 9.66E-09
pd107 6.43E-09 7.24E-09 B8.04E-09 8.84E-09 9.65£-09 9.65E-09
xel134 6.36E-09 7.15E-09 7.95E-09 B.74E-09 9.54E-09 9.54E-09
rh105 8.34E-09 8.37E-09 8.37e-09 8.376-09 8.38E-09 8.34E-09 ;
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h20/ 8X uo2 fission products page 23
0 fraction of total a sorgtlon rate
powers= .00mw, burnup= 88.mwd, flux= 2.74E+ 8n/cmffg sec
0 initial 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d
r 92 5.166-09 5.81E-09 6.46E-09 7.10E-09 7.756-09 7.75€-09
1127 4.16E-09 4.68E-09 5.20E-09 5.73£-09 6.25E-09 6.25E-09
ar 96 4.04E-09 4.55E-09 S5.05E-09 5.56E-09 6.06E-09 6.06E-09
rul0é 3.96E-09 4.46E-09 &.95E-09 5.456-09 5.94E-09 5.94E-09
nd150 3.556-09 4.00E-09 &.44E-09 4.88E-09 5.33e-09 S5.33E-09
xe136 3.44E-09 3.87E-09 &.30E-09 4&.736-09 5.15e-09 S5.15E-09
br 81 2.57€-09 2.90£-09 3.22E-09 3.54E-09 3.86E-09 3.86E-09
rb 85 2.326-09 2.64E-09 2.95E-09 3.26E-09 3.57e-09 3.57E-09
zr 94 2.18E-09 2.456-09 2.73E-09 3.00E-09 3.27E-09 3.27E-09
cs137 2.28E-09 2.44E-09 2.59E-09 2.72E-09 2.83E-09 2.83E-09
pri143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.6BE-09
cd111 1.676-09 1.88€-09 2.09E-09 2.30E-09 2.51E-09 2.51€E-09
te130 1.56E-09 1.76E-09 1.95E-09 2.15€E-09 2.34E-09 2.34E-09
smi54 1.51€-09 1.70E-09 1.89E-09 2.08€E-09 2.27E-09 2.27E-09
rb 87 1.46E-09 1.64E-09 1.82€-09 2.00E-09 2.18E-09 2.18E-09
xel133 2.02E-09 2.02E-09 2.02€-09 2.02€-09 2.02E-09 2.02E-09
celéd 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09
se 77 1.04€-09 1.176-09 1.29€E-09 1.42€6-09 1.556E-09 1.55E-09
zr 90 7.386-10 9.03E-10 1.08E-09 1.26E-09 1.45E-09 1.45E-09
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totals 5.756+04 5.75E+04 5.756+04 5.75E+04 5.75€+04 5.75E+04
? flux 2.74E+08 2.74E+08 2.T4E+08 2.74E+08 2.T4E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo? actinides page 28
power= 4_000E-03mw, burnup=8.7659E+01mwd flux= 2.74E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = s!ngle reactor assembly
charge 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d
he & 3.22E-03 3.77E-03 4.35E-03 4.96E-03 5.60E-03 5.60E-03
pb206 2.62E-10 4.10E-10 6.10E-10 8.72E-10 1.21E-09 1.21E-09
pb207 3.86E-09 5.32£-09 7.07E-09 9.136-09 1.156-08 1.15€-08
pb208  1.59E-09 2.0BE-09 2.64E-09 3.276-09 3.96E-09 3.96E-09
pb209  2.24E-15 2.B2E-15 3.49E-15 4,22e-15 5.02€-15 5.05€-15
pb210  8.13E-10 1.12E-09 1.49E€-09 1.92E-09 2.42E-09 2.42E-09
pb211 2.62E-14 3.1BE-14 3.77€-14 4.38E-14 5.02E-14 5.02E-14
pb212 1.62E-13 1.85E-13 2.08E-13 2.31E-13 2.54€-13 2.54E-13
b214 5.77E-15 7.526-15 9.28E-15 1.12E-14 1.33E-14 1.29E-14
i208 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
bi209 5.53E-11 7.88E-11 1.08E-10 1.44E-10 1.87E-10 1.87E-10
bi210m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
bi210 5.00E-13 6.90E-13 9.16E-13 1.18E-12 1.49E-12 1.49E-12
bi211 1.56E-15 1.89E-15 2.24E-15 2.60E-15 2.97€-15 2.99E-15
bi212 1.53E-14 1.75E-14 1.97€-14 2.19E-14 2.41E-14 2.41E-14
bi213 5.05E-16 6.59E-16 8.14E-16 9.85E-16 1.17E-15 1.14E-15
bi214 &.34E-15 5.59E-15 6.89E-15 8.336-15 9.91E-15 9.75€-15
ra222 2.BOE-27 3.13-27 3.49E-27 3.B5E-27 4.21E-27 4.21E-27.
ra223 1.206-11 1.456-11 1.72E-11 2.00E-11 2.29€-11 2.29€-11
ra224 1.33E-12 1.53E-12 1.72E-12 1.91€-12 2.09E-12 2.09E-12
ra225 2.44E-13 3.08E-13 3.81€-13 4.61E-13 5.486-13 5.48E-13
ra226 1.87E-07 2.36E-07 2.91E-07 3.52E-07 4.19€E-07 4.19E-07
ra228 6.71E-1& 7.76E-14 8.B1E-14 9.87E-14 1.096-13 1.09E-13
ac225 1.656-13 2.08E-13 2.57€-13 3.11E-13 3.70E-13 3.70€-13
ac227 8.31E-09 1.01E-08 1.19€-08 1.39e-08 1.59E-08 1.59E-08
ac228 B.19E-18 9.47E-18 1.08E-17 1.20€-17 1.33E-17 1.33€-17
th226 1.36E-25 1.53E-25 1.70E-25 1.88E-25 2.06E-25 2.05E-25
th227  1.93E-11 2.34E-11 2.78-11 3.23e-11 3.69E-11 3.69€-11
th228 2.556-10 2.91E-10 3.286-10 3.64E-10 4.00E-10 4.00E-10
th229 &4.74E-08 &.00E-08 7.406-08 B8.96E-08 1.07€-07 1.07€-07
th230 1.02€E-03 1.15€-03 1.28€-03 1.40E-03 1.536-03 1.53E-03
th231 3.02E-09 3.036-09 3.03E-09 3.036-09 3.036-09 3.03€-09
th232 2.076-04 2.32€-04 2.58E-04 2.84E-04 3.10E-04 3.10E-04
th233  5.29E-17 2.13E-15 2.376-15 2.61€-15 2.84E-15 7.92E-17
th234 5.37E-07 5.37€-07 5.37E-07 5.37€-07 S5.37E-07 5.37e-07
pa231 2'BBE-05 3.24E-05 3.60E-05 3.96E-05 &.32E-05 4.32E-05
pa232 4&.74E-13 5.56E-13 6.18E-13 6.80E-13 7.42E-13 T.11€-13
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06
pa234m 1.81E-11 1.81E-11 1.B1E-11 1.81E-11 1.B1E-11 1.B1E-11
pa234 B8.09€-12 B8.09E-12 8.09€-12 8.09E-12 8.09€6-12 8.09e-12
pa235 .00E+00 .00E+00 .00€+00 .00E+00 .00E+00 .00E+00
u230 1.32E-22 1.48€-22 1.65E-22 1.B2€-22 1.99E-22 1.99E-22
u23i 4.16E-19 &.67E-19 S5.19E-19 S.71E-19 6.23E-19 6.15E-19
u232 1.00E-08 1.14E-08 1.27E-08 1.40e-08 1.53E-08 1.53e-08
u233  5.45E-04 6.13E-04 6.81E-04 7.49E-04 B.17E-04 B.17€-04 .
u23h  9.08E+00 9.06E+00 9.04E+00 9.06€+00 9.06E+00 9.06E+00 =
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 v
U236  1.74E+02 1.74E+02 1.756+02 1.756+02 1.75E+02 1.75€+02 ! o
u237 S.12E-06 3.11E-06 3.11€-06 3.11E-06 3.11€E-06 3.09e-06 N
: u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 5
sas?h: far-field crit based on btw 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 29
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po

u23

u2éb
np
np23
np23
np23
np23
np23
np24
np2é4
np2é
pu23
pu2l3
pull
pu23
puzé
pulé
pulé
pu2é
pu2é
pu2éb
pu2é
am23
ameé
am24

wer= 4.000E-03mw, burnup=8.7659E+01mwd, flux= 2.74E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly
charge 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d

9 1.07E-08 3.19e-07 3.19€-07 3.19E-07 3.19E-07 1.064E-08
0 "00E+D0 .00E+00 .00E+00  .00E+00  .00E+00  .0QE+00
1 .00E+00 .00OE+00 .00E+00  .0OE+00 .00E+00 .00E+00
5 B8.79€-12 8.68E-12 B.67E-12 B.67E-12 8.67E-12 8.67E-12
ém 1.97E-12 2.06E-12 2.06E-12 2.06E-12 2.06E-12 1.94E-12
6 B.06E-09 9.04E-09 1.00E-08 1.10E-08 1.20E-08 1.20€E-08
7 4.21E+01 4.21E+01 4.21E+01 &4.21E+01 4.21€+01 4.21€+01
8 1.52E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.52E-06
9 &4.57E-05 4.61E-05 4.61E-05 &4.61E-05 4.81E-05 &.53E-05
Om .O0E+00 .00E+00  .00E+00 .0OE+00 .00E+00 .OOE+0C
0 2.61E-15 9.37e-15 9.376-15 9.37e-15 9.37e-15 2.58E-15
1 .00E+00 .COE+00 .00E+00  .0OE+00  .00E+00  .OOE+00
6 1.13e-09 1.126-09 1.12E-09 1.12€-09 1.12E-09 1.12€-09
7 6.50E-14 7.09E-14 7.73E-14 8.34E-14 8.94E-14 B8.93E-14
8 6.44E-03 7.10E-03 7.74E-03 B8.35E-03 B8.94E-03 8.94E-03
9 2.02E-01 2.27E-01 2.52€-01 2.76E-01 3.01E-01 3.01€-01
0 3.986-05 5.03E-05 6.20E-05 7.49E-05 B8.90E-05 8.90E-05
1  7.05E-09 9.54E-09 1.25€-08 1.59€-08 1.97E-08 1.97E-08
2  6.71E-13 1.056-12 1.556-12 2.22€-12 3.06E-12 3.06E-12
3 1.10E-21 2.21€-21 3.28E-21 4.69E-21 6.48E-21 4.95€-21
4 .00E+00 .00E+00 .0OE+00  .0OE+00  .0OE+00  .OOE+00
5 .00E+00 .00E+00 .00E+00  .00E+00  .DOE+00  .00E+00
6 .00E+00 .00E+00 .00E+00 .00E+00  .00E+00 _.00E+00
9 9.12E-25 1.54E-24 2.26E-24 3.17E-24 4.32E-24 3.87E-24
0 4.556-22 7.07e-22 1.03e-21 1.45E-21 1.98E-21 1.93E-21
1 3.86E-09 5.62E-09 8.226-09 1.16€-08 1.57E-08 1.57E-08
2m 7.70E-14 1.33E-13 2.16E-13 3.34€-13 4.97€-13 4.97E-13
2 1.196-16 1.97e-16 2.88E-16 4.06E-16 5.53e-16 5.10E-16
I 2.94E-17 5.44E-17 9.46E-17 1.56E-16 2.46E-16 2.46E-16
4m  .00E+00  .COE+00 .00E+00  .00E+00 ,00E+00  .00E+00
4 1.98E-25 4,15E-25 7.21E-25 1.19E-24 1.8BE-24 1.64E-24
5 .00E+00 .00E+00 .00E+00 .OOE+00  .00€+00  .0OE+00
6 _00E+00  .O00E+00  .00E+00 .00E+00 _.O0E+00 _.Q0E+00
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.736+04
flux 2.74E+08 2.74E+08 2.74E+08 2.74E+08 2.74E-07
1q array has 20 entries.
3q array has 1 entries.
3q array has 1 entries.
3q array has 1 entries.
4q array has 1 entries.
S4q array has 12 entries.
library information...
cross-section data taken from position number 4 of library on unit
pass 1
ass 0

scale-system control module sas2 library*
used 8 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
ass O
scale-system control module sas2 library*
used a time-dependent neutron spectrum, for each of the above passes

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

first librarz updated was...
(2222232223 2] *t*i*i*ti****iii*iii*iii*ii**iti*tii*ti*itt***iiitiit**ii**hit**.**

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 lLibraries
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
ﬁhoton libraries use an 18-energy-group structure
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

PRI N I B IR B IR AN K R IR O I
FE R I IR NN R R R

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

t*tiﬁit**iiil*ﬁiii**iii*tii'*iii**i**ii*tiii**iﬁi’.ti*t**iiiﬁ*****t*.i*.‘i**i**i
* L ]

0 t*ii*t.**itﬁ**iiii**Qt*iliiii**i**it**iii*iii*t*i'i*ﬁﬁ*l**ﬁ*ii**tti**i*i*t**t**i
0 .other identification and sizes of library.
0 data set name: ft33f001
0 8/28/1996 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
o t*iitﬂ‘ittﬁﬁ*****i**ﬁ**i*iiii*i***'i*iii***iiiijﬁﬁt*i****ii*ﬁ*t*i**..ﬁ**t*'tii*i
1 gsas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ 8X uo2 page 30
0 power= .00mw, burnup= 117.mud6 f%ux= 2.71E+08n/cm**2-sec
asis = -
0 (note, k-infinities, clad and_moderator absorgtions are correct, only, if correctly weighted cross sections are applied.)
0 nitie 23741. 25567.7 d 27394 29220. 29220,
productions  1.135003E+06  1.135040E+06  1.135077€+06 1.135114E+06  1.135151E+06  1.135151E+06
absorptions  9.251454E+05  9.252036E+05  9.252616€+05 9.253189€+05 9.253764E+05  9.253763E+05
k infinity 1.22683BE+00 1.226B01E+00  1.226764E+00  1.226728E+00  1.226692E+00  1.226692E+00
0 Inid initiel 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
actinide '
.bsorptgo?: 9.215212E+05 ©.215431E+05 9.215651€+05 9.215869E+05 9.216088E+05 9.216088E+05
non-actinide
abs. fracs. 3.9175156-03 3.956497€-03 3.995001E-03  4.033267E-03  4.0713556-03  4.071295€-03
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 31
0 fraction of total absorption rate

pouers .00mw, burnup= 117.mud, flux= 2.71E+08n/cm**2-sec
“Initial 23741.5 d 25567.7 d £7394.0 d 29220.2 d 29220.3 d

sm149 §.296-04 &.63E-04 4.97E-04 S.31E-04 5.64E-04 5.64E-04
sm151 §.50E-05 1.60E-05 9.69E-05 1.78E-05 1.87e-05 1.87E-05
nd143 8.926-06 9.66E-06 1.04€-05 1.12E-05 1.19€-05 1.19€-05
gd155 L2TE-06 S5.75E-06 6.24E-06 6.72E-06 7.20E-06 7.20E-06
di57 .316-06 &4.64E-06 4.97€-06 5.30E-06 5.63E-06 5.63E-06 '
,rh103 .12E-06 &.46E-06 4.B1E-06 S5.35€-06 5.50E-06 5.50E-06
¢dii3 3.816-06 4.126-06 4.42E-06 &.73E-06 5.04E-06 5.04E-06
euls 2.76E-06 3.20E-06 3.67E-06 &.16E-06 &.68E-06 &.68E-06
xe131 2.81E-06 3.04 3.276-06 3.51E-06 3.74E-06 3.74E-06
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cs133 2.186-06 2.36E-06 2.54E-06 2.72E-06 2.90E-06 2.90E-06
xe135 2.29E-06 2.33E-06 2.33E-06 2.33E-06 2. 33-06 2.29E-06
tc 99 1.60E-06 1.74E-06 1.87E-06 2.00E-06 2.14E-06 2.14E-06
sm147 1.52E-06 1.65€-06 1.79E-06 1.92E-06 2.05E-06 2.05E-06
nd145 1.256-06 1.356-06 1.45E-06 1.56E-06 1.66E-06 1.66E-06
mo 95 8.58£-07 9.30E-07 1.00E-06 1.07E-06 1.15E-06 1.15E-06
sm152 6.60E-07 7.15E-07 7.70E-07 B8.26E-07 8.81€-07 8.B1E-07
kr 83 S 42E-07 S.B7E-07 6.326-07 6.78E-07 7.23E-07 7.23E-07
cs135 %.91E-07 ©5.32€-07 5.73€-07 6.14E-07 6.55E-07 6.55E-07
rul0 3 B0E-07 4.126-07 &4.43E-07 4.756-07 5.06E-07 5.06E-07
prisi 3.68E-07 3.99E-07 4.29€-07 4.60E-07 4.91E-07 4.91€-07
eu153 3.336-07 3.61E-07 3.89E-07 4.17E-07 4.44E-07 4. .44E-07
18139 3.01E-07 3.26E-07 3.52E-07 3.77E-07 4.02€-07 4.02E-07
pmi47 2.71E-07 2.71E-07 2.71€-07 2.71E-07 2.71E-07 2.71E-07
pd105 1.27e-07 1.386-07 1.4BE-07 1.59E-07 1.69€-07 1.6%€E-07
zr 93 1.226-07 1.326-07 1.42€-07 1.52E-07 1.62E-07 1.62E-07
eu155 1.586-07 1.58E-07 1.586-07 1.58€-07 1.58E-07 1.58E-07
i129 9.366-08 1.01E-07 1.09E-07 1.17E-07 1.25€-07 1.25€-07
nd144 8.89E-08 9. 64LE-08 1.04E-07 1.126-07 1.19€-07 1.19€-07
bal37 6.62E-08 7.54E-08 B8.49€-08 9.46E-08 1.05€-07 1.05€-07
mo 97 6.83E-08 7.396-08 7.96E-08 8.53E-08 ¢9.10E-08 9.10E-08
ag109 4.826-08 5.22E-08 5.63E-08 6.04E-08 &.45E-08 6.45E-08
smi50 2.726-08 3.19E-08 3.69E-08 4.23E-08 4. B80E-08 4.80E-08
zr 91 3°216-08 3.4BE-08 3.756-08 4.02E-08 4.28E-08 4.28E-08
y 89 3.086-08 3.34E-08 3.60E-08 3.86€-08 4.11E-08 4.11E-08
rui0?2 2.786-08 3.01E-08 3.256-08 3.48E-08 3.71€-08 3.71£-08
cel4?2 2 51E-08 2.72E-08 2.93E-08 3.14E-08 3.35€-08 3.35E-08
nd148 2.416-08 2.61E-08 2.81€-08 3.01E-08 3.21E-08 3.21€-08
nd146 2.02E-08 2.19E-08 2.36E-08 2.53E-08 2.70E-08 2.70E-08
ba138 1.736-08 1.876-08 2.02E-08 2.16E-08 2.31E-08 2.31E-08
in115 1.66E-08 1.80E-08 1.94E-08 2.0BE-08 2.21€-08 2.21E-08
108 1.62E-08 1.76€-08 1.90E-08 2.03E-08 2.17E-08 2.17E-08
celd0 1.62E-08 1.75E-08 1.89€-08 2.02€E-08 2.16E-08 2.16E-08
xel132 1.456-08 1.576-08 1.69€-08 1.81E-08 1.93E-08 1.93E-08
sr 90 1.33-08 1.38E-08 1.42E-08 1.45E-08 1. 48E-08 1.48E-08
mo 98 9.96E-09 1.08E-08 1.16E-08 1.24E-08 1.33E-08 1.33E-08
pd107 9.66E-09 1.05E-08 1.13E-08 1.21E-08 1.29€-08 1.29E-08
mo100 9.656-09 1.056-08 1.13E-08 1.21E-08 1.29E-08 1.29€-08
xel34 9.556-09 1.03E-08 1.11E-08 1.19€-08 1.27E-08 1.27E-08
r 92 7.76€-09 B.40E-09 9.056-09 9.69€-09 1.03E-08 1.03E-08
1 gas2h: far-field crit based on b&w 15x15, 3.00utX 209ud/mtu 40% hZo/ 8% uo2 fission products page 32
0 fraction of total a sorgtion rate
powers= burnup= 117.mwd, flux= 2.71E+08n/cm**2-sec
0 |nit|al 53741 5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
rh105 8.356-09 B8.39E-09 8.39£-09 8.39€-09 8.39E-09 B8.36E-09
§127 6.24LE-09 6.77€-09 7.29€-09 7.81E-09 8.33E-09 8.33E-09
zr 96 6.04E-09 &.S55E-09 7.05E-09 7.55E-09 8.06E-09 8.06E-09
rul0é 5.94E-09 6.43E-09 6.93E-09 7.42E-09 7.92E-09 7.92€E-09
nd150 §.33E-09 5.77E-09 6.21E-09 6.66E-09 7.10E-09 7.10E-09
xe136 5.16E-09 5.59E-09 6.02E-09 6.45E-09 6.88E-09 6.88E-09
br 81 3.86E-09 4&.1BE-09 &.S0E-09 4.83E-09 5.156-09 5.15E-09
rb 85 3.57e-09 3.89E-09 4.20E-09 4.51E-09 4.83E-09 4.83E-09
zr 94 3.27E-09 3.54€-09 3.81€-09 4.08E-09 &.35E-09 &.35€-09
cd111 2.51E-09 2.72E-09 2.93E-09 3.15€-09 3.36E-09 3.36£-09
cs137 2.B3-09 2.93E-09 3.03E-09 3.11E-09 3.18E-09 3.18€E-09
te130 2.35£-09 2.S54E-09 2.74E-09 2.93€-09 3.136-09 3.13€-09
sm154 2°27E-09 2.46E-09 2.65E-09 2.84E-09 3.036-09 3.03E-09
rb 87 2.1BE-09 2.36E-09 2.55E-09 2.73E-09 2.91€-09 2.91E£-09
pri43 2.68E-09 2.68E-09 2.68BE-09 2.68E-09 2.68E-09 2.68E-09
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sas2h: far-field crit based on b&w 15x15, 3.00wt
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sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2
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W IN -

initial
2.90E-19

.18E-06
.54E-08
.21E-11
.00E+00
.07E-11
57€-07
00E+00
03E-07
03E-13
30E-10
.05E-30
.14E-11
.53E+03
.60E-08
.68E-30
.85E-42
.D4E-04
.33€-10
.54E-08
.556-16
.03E-24
L99E+04
.88E-25
.53E-31
.00E+00
2.31€-03

« s e 2 »

NN WIS ON2 0008 W

537415 d
2.97E-19

5.61E-06
1.66E-08

WOWN 2@ NN,V a2 W W

.03€-17

fraction

COONNNWONVINON =@ Q = —a -2t

ONOB—=HNW
mmmmmmmm
. L. 1 [ )
— el e il e B
oVt

R ..
NN
mmmmm
ey o

-
o

SPNN2DOaO ™
mmmmmmmm

& acacacaa
B0 OO NON O

e NP a0 =2 NN SV NN NN WO
R « o o a

.03E-17
of total

- .

.

R
el o el et o el bt ot ol il sanlh
oo ONON VT T UTUIUAWA

~N—=O 000 W N

L)
»Ho
mmmmmmmmmmmmmm
(]

.
NI OO NI~ WA =2 N OV AN =2 0 b b —a = \O =

-16

A P20 ANNNSVTVIONOUVT 2N NWWON
.

DV OMNN N

3.
%, 20gwd/m
aﬁsorption

o

w

m
[

BBAD0OOO0D-01717-0200-00021 REV 00  ATTACHMENT XV - Page 30

OO —aaa ~IN W VI I S I

mmmmmmmmmmmmmmmmmmmmmm

R
Ulu&buu—-dﬂl\lwmtﬂﬂ—-@-.—."ﬂ

I R B I T B T T T T S T T A S T A N )
N =D s s e s s s s it el et oS e s s el el et ot
O VOO NNAAROONROOOO VTTVIVIVIVL

-t NI U N b ek NI S VT UTUT SO0 —2 = PO NN O
. .

- 00 V100 —= N SN ]

.
~n

4,22
tu 40X h

/ 8% uo2 fission products
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pa234 8.09E-12 8.096-12 B8.09E-12 B8.09E-12 8.09E-12 B8.09E-12
pa235 .00E+00 .00E+00 .00E+00 .00£+00 .00€+00 .00E+00

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ BX uo2 actinides page 38
power= 4 .000E-03mw, burnup=1.1688E+02mwd,  flux= 2.71E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = gsingle reactor assembly
charge 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d

u230 1.99€-22 2.15E-22 2.32€-22 2.48E-22 2.65E-22 2.64E-22
u231  6.15€-19 6.72E-19 7.24E-19 7.756-19 8.27E-19 B8.16E-19
u232 1.S3E-08 1.66E-08 1.79E-08 1.926-08 2.05E-08 2.05E-08
u233 B8.17E-04 B.B6E-04 9.54E-04 1.026-03 1.09E-03 1.09€-03
u234  9.08E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02
u236  1.756+02 1.75E+02 1.756+02 1.756+02 1.75E+02 1.75£+02
u237 3.09E-06 3.106-06 3.10£-06 3.10E-06 3.10E-06 3.07E-06
u238  3,.64E+04 3.64E+04 3.64E+04 3.64€+04 3.64E+04 3.64E+04
u239 1.06E-08 3.18e-07 3.186-07 3.18e-07 3.18€-07 1.06E-08
u240 .00E+D0  .00E+00  .00E+00 .00E+00 .0OE+00  .OOE+00
u241 .00E+00  .00E+00  .O00E+00 .O00E+00 .0CE+00  .00E+00
np235 B.67E-12 B.636-12 B8.63E-12 8.62E-12 8.62E-12 B.62E-12
np236m 1.94E-12 2.056-12 2.05E-12 2.05E-12 2.05€-12 1.93E-12
np236 1.20E-08 1.29€-08 1.39E-08 1.45E-08 1.59E-08 1.59E-08
np237  4.216+01 4.21E+01 4.21E+01 4.21E+01 4.21E+071 &.21E+01
np238 1.52E-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1.51E-06
np239  4.53E-05 4.59E-05 4.59E-05 4.59E-05 4.59€-05 &4.51E-05
np240m  .00E+00  .00E+00  .00E+00  .00E+00  .00E+00 _.0OE+00
np240  2.58E-15 9.33E-15 9.336-15 9.33E-15 9.33e-15 2.57€-15
np24 1 .00E+00  .Q0E+00 .0OE+00 .00E+00 .00E+00  .0OE+00
pu23é  1.12E-09 1.11E-09 1.11€-09 1.11E-09 1.11E-09 1.11E-09
pu237 B8.93E-14 9.46E-14 1.00E-13 1.05E-13 1.10E-13 1.10E-13
pu238 B.94E-03 9.50E-03 1.00€-02 1.06E-02 1.11E-02 1.11E-02
pu239 3.01€-01 3.26E-01 3.506-01 3.75E-01 &.00E-01 4.00E-01
pu240 B.90E-05 1.04E-04 1.21€-04 1.38E-04 1.57E-04 1.57E-04
pu241 1.97€-08 2.40E-08 2.886-08 3.41E-08 3.98E-08 3.98€-08
pu242 3.06E-12 &4.13E-12 5.436-12 7.01E-12 8.B9E-12 8.89E-12
pu243  4.95E-21 B.69E-21 1.14E-20 1.48E-20 1.87E-20 1.43€-20
pu2ad .ODE+00 .O0E+00 .00E+00 1.40E-45 4&.20E-45 &.20E-45
pu245 .00E+00 .00E+00 .0OE+00 .0OE+00 .00E+00 .0QOE+00
pu246 .00E+00 .00E+00 .0OE+00 .0OE+00 .0QE+00 .00E+00
am239 3.87€-24 5.70E-24 7.39€-24 9.40E-24 1.1BE-23 1.05E-23
am240  1.93E-21 2.61E-21 3.39€-21 4.30E-21 5.3BE-21 5.24E-21
sm241 1.57E-08 2.09E-08 2.70E-08 3.44E-08 &.30E-08 &.30E-08
am242m  4.97E-13 7.13E-13 9.966-13 1.36E-12 1.81E-12 4.81E-12
am242 5.10E-16 7.34E-16 9.52E-16 1.21E-15 1.52E-15 1.40E-15
am243  2.46E-16 3.74E-16 5.51E-16 7.91€-16 1.11E-15 1.14E-15

am244m  .00E+00 .00E+00 .00E+00 .0OE+00 .00E+00 .0OE+00
am24ébt  1.64E-24 2.B4E-24 &.19E-24 6.01E-24 B.42E-24 7.38E-24
am245 .00E+00  .00E+00 .00E+00 .00E+00 .O0CE+Q0  .QOE+00
am246 .00E+00 .00E+00 .00E+00 .00E+00 .0QCE+00 .QOE+00
totals 3.73e+04 3.73E+04 3.73E+04 3.73€+04 3.73E+04 3I.73E+04

0 flux 2.7T1E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07 .
0 1q array has 20 entries. 5 . . W
0 3q array has 1 entries. S ; 3
0 3q array has 1 entries. I ; i ) RS
0 3q array has 1 entries. . o .%
0 4q array has i entries. i TF
0 S4q array has 12 entries. i kel
1library information... " ' qu‘
! A
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[~} -F=Y=-J-]

QOQ =00

:

cross-section data taken from position number 1 of library on unit 15.

pass
pass
pass
*scale
used a
pass
pass
first
pass
pass
*scale
used »a
pass
pass

first
L2 R ]

P I IR IR 2 B IR N N R NE R R R

5

1

0 }
-system control module sas2 library*

time-dependent neutron spectrum, for each of the above passes
0 applies start-up fuel densiities

n applies mid time densities of nth library interval

library updated was...

0
-system control module sas2 library*

time-dependent neutron spectrum, for each of the above passes
0 applies start-up fuel densiities .

n applies mid time densities of nth library interval

librarr updated was...
L2232 222 2 2]

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 Eroduced from
the "presas2" case updating all nuclides on the scale "burnup" library

fission product yields are from endf/b-v

e photon data are from the master photon data base,

Ehoton {ibraries use an 18-energy-group structure
t
produced to include bremsstrahlung from uo2 matrix

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

o 2 1123222 222222221222 S A A RS A R SR AL A d Al d )

[ X EREIENENIRENEIREIJJJ:IJEJ;]

*Qﬁiiitt****i**Q**iﬁi*t*"*i*tli*iii*tit**'ti*lii*******i'**i*i**iiitiii**iiiit*

*

e T T2 2 2 1 2122222233 22 SRR 3R XA L A2 R A2 SRR S A R AR R AL ARl LAl

.other identification and sizes of library.
data set name: ft15f001

8/28/1996 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

number of nonzero off-diagonal matrix elements

.t'iititittiii*i*ii*i**iii***iii*tii*ttii*iti**ﬁiit*ii**i'*'il***i*tiitiitiiiit'

saszh: far-
powers=

field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2
.00mw, burnup= 146.mud6 f*ux= 2.70E+08n/cm**2-sec
' asis =

Page 33

39

(note, k-infinities, clad end_moderator absorgg;gng are cor;zct6 only, if gz;rectly weighted cross sections are applied.)

nitia 31046.6 d 3 d . .
productions 1.138556€E+06 1.138592E+06 1.138629E+06 1.138666E+06 1.138703€+06
sbsorptions 9.278101€+05 9.278671E+05 9.279241€+05 9.279809E+05 9.280372E+05
k infinity 1.227143€E+00 3.227107E+00 1.227072€E+00 1.227036E+00 1.227001E+00

‘d initial 31046.6 d 32872.8 d 34699.1d 36525.3 d
actinide :
absorptions 9.240538E+05 9.240755E+05 9.240974E+05 9.2461194E+05 9.241413E+05

non-actinide
abs. fracs.

4.048586E-03

4.086375€-03

4.123926€E-03

4.161179€-03

4.198015€-03
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1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o0/ 8% uo2 fission products page 40
0 fraction of total a sorgtlon rate
power= .00mw, burnup= 146 mwd, flux= 2.70E+ 8n/cm**2-sec
0 initial $1046.6 d 32872.8 d $4699.1 d 36525.3
sm149 5.656-04 5.98E-04 6.31€-04 6.64E-04 6.96E-04
sm151 1.87E-05 1.95€e-05 2.03E-05 2.10E-05 2.18E-05
nd143 1.196-05 1.26E-05 1.34E-05 1.41E-05 1.49€E-05
gd155 7.206-06 7.69E-06 B8.17E-06 B8.64E-06 9.12E-06
euls1 L.6BE-06 5.22E-06 5.79E-06 6.37€-06 6.9BE-06
gd157 5.636-06 5.956-06 6.276-06 6.59E-06 6.90E-06
rh103 5.50E-06 5.84E-06 6.18E-06 6.53E-06 6.B7€-06
cd113 5.04E-06 5.34E-06 5.65E-06 5.956-06 6.25E-06
xel131 3.74E-06 3.97E-06 4.21E-06 &.44E-06 &.67E-06
cs133 2.90E-06 3.08E-06 3.26E-06 3.45€E-06 3.63E-06
tc 99 2.13E-06 2.27E-06 2.40E-06 2.53E-06 2.67E-06
smi47 2.05E-06 2.19E-06 2.32E-06 2.46E-06 2.59€E-06
xe135 2.29E-06 2.33E-06 2.33E-06 2.33E-06 2.336-06
nd145 1.66E-06 1.76E-06 1.876-06 1.97E-06 2.08BE-06
mo 95 1.14E-06 1.22E-06 1.29E-06 1.36E-06 1.43E-06
sm152 8.81E-07 9.36E-07 9.91E-07 1.05E-06 1.10E-06
kr 83 7.23E-07 7.68E-07 8.13E-07 B8.58E-07 9.04E-07
¢cs135 6.55E-07 6.96€E-07 7.376E-07 7.78€E-07 8.18E-07
rut01 5.06E-07 5.38e-07 5.69E-07 6.01€E-07 6.32E-07
pri4l 4.91E-07 5.226-07 S5.52E-07 5.83€E-07 6.14E-07
euib3 4.44E-07 &4.72E-07 5.00E-07 5.28E-07 5.55E-07
la139 4.026-07 &4.27E-Q07 4&4.52E-07 4.77€-07 S5.02E-07
pm147 2.70E-07 2.70E-07 2.70E-07 2.70E-07 2.70E-07
pd105 1.69€-07 1.80E-07 1.90E-07 2.01€E-07 2.12€E-07
r 93 1.62E-07 1.72E-07 1.82E-07 1.92€-07 2.03E-07
eul55 1.58€-07 1.58E-07 1.58E-07 91.59€E-07 1.59€-07
i129 1.25-07 1.33E-07 1.40E-07 9.48E-07 1.56E-07
nd144 1.19E-07 1.27E-07 1.34E-07 1.42€E-07 1.49€E-07
ba137 1.05E-07 1.15E-07 1.25E-07 1.36E-07 1.47E-07
mo 97 9.10E-08 9.67E-08 1.02E-07 1.08€-0 1.14E-07
ag109 6.456-08 6.86E-08 7.28E-08 T7.69E-0 8.11€-08
smi150 4.80E-08 S5.41E-08 6.05E-08 6.72E-08 7.43E-08
zr 91 4.29E-08 &.55E-08 &.82E-08 5.09€-08 5.36E-08
y 89 &.12E-08 4.37E-08 &.63E-08 4.89E-08 5.15E-08
rul02 3.71E-08 3.94E-08 4.17E-08 &4.41E-08 4.64€E-08
cel4? 3.356-08 3.56E-08 3.77E-08 3.97E-08 4.18E-08
nd148 3.21E-08 3.41E-08 3.61E-08 3.81E-08 4.01€-08
ndi46 2.70E-08 2.87e-08 3.03E-08 3.20€6-08 3.37E-08
bal38 2.31E-08 2.456-08 2.60E-08 2.74E-08 2.88E-08
fn115 2.21E-08 2.35E-08 2.49e-08 2.63E-08 2.77e-08
pd108 2.176-08 2.31E-08 2.44c-08 2.58E-08 2.72€-08
cel40 2.16E-08 2.29€E-08 2.43E-08 2.56E-08 2.70E-08
xe132 1.93£-08 2.05E-08 2.17E-08 2.29€E-08 2.41E-08
mo 98 1.33-08 1.41E-08 1.49E-08 1.58€-08 17.66E-08
107 1.296-08 1.376-08 1.45E-08 1.536-08 1.61E-08
mo100 1.296-08 1.37€-08 9.456-08 {.53£-08 91.61E-08
xe134 1.276-08 1.35E-08 1.43E-08 {.51E-08 1.59E-08
~ sr 90 .- Y.4BE-08 1.51E-08 1.54E-08 1.56E-08 1.58E-08
- ar 92 1.036-08 1.10E-08 1.16E-08 23E-08 1.29E-08
~  sas2h: fur-field crit based on btw 15x15, 3. OOutX 209udlmtu 40X h2o/ 8% uo2 fission products page &1
o '“ fraction of total sorgt on rate
v pouert;v p= 146.mud, flux= 2.70E+ 8n/cn"2 sec
inm.l 31046 6°d 32872.8 d $4699.1 d 36525.3

1127 - i 8.33E-09 B8.856-09 9.37¢-09 9.89£-09 1.04E-08
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r 96 8.05E-09 8.55E-09 9.05€-09 9.56€-09 1.01E-08
rulos 7.92E-09 8.41€E-09 B8.91E-09 9.4DE-09 9.90E-09
nd150 7.106-09 7.54E-09 7.99E-09 B8.43E-09 8.87E-09
xe136 6.886-09 7.31E-09 7.74E-09 8.17E-09 B8.60E-09
rh105 8.36E-09 8.40E-09 B.40E-09 8.40E-09 8.40E-09
br 81 5.156-09 5.47E-09 5.79E-09 6.11E-09 6.43E-09
rb 85 §.B3E-09 5.14E-09 5.46E-09 5.77E-09 6.08E-09
zr 94 4.35E-09 4.62E-09 &.90E-09 5.17E-09 5.44E-09
cd111 3.36E-09 3.57E-09 3.78E-09 3.99€-09 4.20E-09
te130 3.136-09 3.33e-09 3.52E-09 3.72E-09 3.91E-09
sm154 3.03e-09 3.22E-09 3.41E-09 3.60E-09 3.79€-09
rb 87 2.91E-09 3.09E-09 3.27€-09 3I.45E-09 3.64E-09
cs137 3.186-09 3.24E-09 3.30€-09 3I.35E-09 3.40E-09
zr 90 2.29E-09 2.51E-09 2.73E-09 2.96E-09 3.19e-09
pri43 2.686-09 2.68E-09 2.68E-09 2.68€-09 2.68E-09
se 77 2.08E-09 2.21E-09 2.34E-09 2.47E-09 2.60E-09
xel33 2.036-09 2.03E-09 2.03e-09 2.03E-09 2.03€-09
d106 1.44E-09 1.53E-09 1.62E-09 1.72E-09 1.81E-09
r 84 1.376-09 1.45E-09 1.54€-09 1.62E-09 1.71E-09
celédl 1.61€-09 1.61E-09 1.61E-09 1.61E-09 1.61E-09
se 79 1.066E-09 1.13E-09 1.20E-09 1.26E-09 1.33E-09
eul52 8.00E-10 9.15E-10 1.04E-09 1.16E-09 1.30€-09
sb121 1.00E-09 1.06E-09 1.13e-09 1{.19€E-09 1.25E-09
sb123 8.17E-10 B.68€E-10 9.19€-10 9.70E-10 1.02E-09
mi49 9.74E-10 9.81E-10 9.81E-10 9.81E-10 9.B81E-10
r 86 7.696-10 B8.17€E-10 B8.656-10 9.13E-10 9.61€-10
nd147 9.266-10 9.30E-10 9.30€-10 9.30€-10 9.30E-10
te128 6.82E-10 7.25€E-10 7.68BE-10 8.10E-10 B.53€-10
gd156 5.426-10 5.78E-10 6.14E-10 6.50E-10 6.86E-10
se 80 4.96E-10 S5.27E-10 5.58E-10 5.89€E-10 6.20E-10
celdd 6.04E-10 6.04E-10 6.04E-10 6.04E-10 6.03E-10
kr 85 5.736-10 S5.74E-10 5.75E-10 5.756-10 5.76E-10
dy161 4.36E-10 &4.64E-10 4.92E-10 5.20E-10 5.48€-10
te125 4.11€-10 &4.39€E-10 4.66E-10 4.93E-10 5.20E-10
tb159 2.926-10 3.116-10 3.29E-10 3.47E-10 3.66E-10
rul03 3.58E-10 3.58€-10 3.586-10 3.58E-10 3.58E-10
i 6 2.82€-10 3.00E-10 3.17e-10 3.35E-10 3.53e-10
cd112 2.81E-10 2.98E-10 3.16E-10 3.34E-10 3.51€-10
sn117 2.226-10 2.36E-10 2.50E-10 2.64E-10 2.78E-10
eul54 1.996-10 2.13E-10 2.28E-10 2.42E-10 2.56E-10
gd152 1.24E-10 1.4BE-10 1.76E-10 2.07E-10 2.41E-10
sni19 1.836-10 1.956-10 2.06E-10 2.1BE-10 2.29€E-10
sn115 1.68E-10 1.78E-10 1.89E-10 1.99E-10 2.10E-10
sr 88 1.41€-90 1.50E-10 1.59E-10 1.68E-10 1.76E-10
r 95 1.65E-10 1.65E-10 1.65E-10 1.65E-10 1.65E-10
nb 95 1.53-10 1.53e-10 1.53€-10 1.53e-10 1.53e-10
y 91 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E-10
gd158 1.06E-10 1.14E-10 1.21€-10 1.29E-10 1.37e-10
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 42
0 fraction of total sorgtion rate
powers= .00mw burnup! 146 mwd, flux= 2.70E+08n/cm**2-gec T

initial $10 d 32872.8 d $4699.1 d 36525.3 d

cd114 9.98E-11 1.06E-10 1.13E-10 1.19E-10 1.26E-10
pd110 1.00E-10 1.07e-10 1.13E-10 1.19E-10 1.26€E-10
se 82 9.586-11 1.02E-10 1.08E-10 1.14E-10 1.20E-10
pmi51 1.066-10 1.11E-10 1.11E-10 1.11E-10 1.11e-10
sn126 7.70E-11 8.18E-11 B.66E-11 9.15E-11 9.63E-11
se 78 T.246-11 7.70E-11 B.15E-11 B8.60E-11 9.06E-11
ru 99 5.51E-11 6.15E-11 6.82E-11 7.53E-11 8.27€-11
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ge 72 1.60E-13 1.70E-13 {.81E-13 1.91E-13 2.01€E-13
sr 86 1.4BE-13 1.58E-13 1.68E-13 1.78E-13 1.B9E-13
se 76 9.52E-14 1.01E-13 1.07e-13 1.14E-13 1.20E-13
dy160 4.28E-14 4&.69E-14 S5.14E-14 5.61E-14 6.09E-14
cs136 5.74E-14 5.77E-14 5.79E-14 S5.80E-14 5.81E-14
xel128 %.11E-14 4.49E-14 4.89E-14 5.30E-14 5.72E-14
erl6é6 2.52E-14 2.69E-14 2.87E-14 3.06E-14 3.24E-14
rul05 2.26E-14 2.95E-14 2.95E-14 2.96E-14 2.96E-14
sn125 2.90E-14 2.92€-14 2.92E-16 2.92E-14 2.92E-14
rb 88 8.886-15 1.30E-14 1.30E-14 1.30E-14 1.30E-14 '
sn116 7.67E-15 B.63E-15 9.66E-15 1.07e-14 1.19e-14
i135 8.346-15 1.026-14 1.02E-14 1.02E-14 1.02E-14
sn123 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01E-14
tel32 9.44E-15 9.60E-15 9.60E-15 9.60E-15 9.60E-15
kr 80 6.76E-15 7.18E-15 7.61E-15 B8.04E-15 8.47E-15
tel134 8.73E-16 5.89€E-15 S5.89e-15 5.89E-15 5.89E-15
te122 3.956-15 &.40E-15 4.87e-15 5.376-15 5.89E-15
sb126 3 146-15 3.16E-15 3.17e-15 3.18E-15 3.19E-15
sbi2é 2.14E-15 2.15E-15 2.156-15 2.15E-15 2.15E-15
in117m 1.86€-15 2.11E-15 2.11E-15 2.11E-15 2.1%1E-15
tb160 1.13e-15 1.18e-15 1.23E-15 1.28€E-15 1.33e-15
i130 7.376-16 B8.256-16 8.31E-16 B8.38E-16 B8.44E-16
ri42 5.20E-16 5.92E-16 6.276-16 6.61E-16 6.96E-16
e 9 5.31E-16 5.64E-16 5.97E-16 6.30E-16 6.64E-16
int17 5.52E-16 6.21E-16 6.21E-16 6.21E-16 6.21€-16
te123 4.90E-16 5.22€-16 5.53E-16 5.86E-16 6.18E-16
rb 86 2.73E-16 2.76E-16 2.78E-16 2.80E-16 2.82E-16
i 7 2.176-16 2.31E-16 2.456-16 2.58E-16 2.72E-16
dy165 1.34E-16 2.33E-16 2.34E-16 2.36E-16 2.37E-16
er1é67 1.32E-16 1.43E-16 1.55€-16 1.67E-16 1.80€E-16
cd118 2.4BE-17 1.21€-16 1.21E-16 1.21E-16 1.21E-16
ge 75 3.41E-17 B8.71E-17 8.70E-17 B8.70E-17 8.70€-17
in119m 4.236-19 3.036-17 3.03e-17 3.03E-17 3.03e-17
cd108 5.356-18 5.76E-18 6.17E-18 6.59E-18 7.02€-18
cs134m 2.58E-18 4&.33E-18 4.58E-18 &.84E-18 5.09E-18
in119 1.636-21 2.376-18 2.37e-18 2.37€-18 2,37e-18

15x15

1 sas2h: far-field crit based on bé&w 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 fission products page &4
0 fraction of total absorption rate
power= .00mw, burnup= 146.mud, flux= 2.70E+08n/cm**2-sec

0 initial $1046.6 d 32872.8 d $4699.1 d 36525.3 d

sn11é 1.21E-18 1.40E-18 1.60E-18 1.B1E-18 2.04E-18

cd109 3.246-19 3.326-19 3.41€-19 3.50E-19 3.58£-19

ag110 6.39-23 0.10€-20 9.64E-20 1.02E-19 1.07E-19

in120 "00E+00 3.99E-22 3.99E-22 3.99E-22 3.99E-22
. in120m C00E+00 &.33E-23 4.336-23 4.336-23 4.33e-23

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 light elements page 45

power= &.000E-03mw, burnup=1.4610E+02mwd flux= 2.79e+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = lingle reactor assembly
charge 31046.6 d 32872.8 d 34699.1 d 36525.3 d

- ke

h 4 6.896-06 T7T.31€-06 7.74E-06 B8.176-06 8.39€-06
h 2 2.04E-08 2.17e-08 2.30E-08 2.42E-08 2.55€-08
. h 3 3.28E-11 3.28E-11 3.29¢-11 ,%.305-11 3.306-11
5 h & CO0E+00 $.34E-34 1.34E-34  1.34E-34 1.34E-34 5 |
, . he 3 ‘.175-10 J26E-10 9.356-10 §.45E-10  {.54E-10 *°
" he & J14E-06 §.21E-06 4.28E-06 9.35E-06 1.42E-06
he 6 J00E+00 ,00E+00 = ',00E+00 ' .00E+00 .00E+00
ne 20 $.37E-07 1.45E-07 9.54E-07 1.62E-07 1.71E-07
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ne 21 3.47E-13 3.89E-13 4.33E-13 4.79E-13 5.2BE-13
ne 22 B.50E-10 9.056-10 9.60E-10 1.02E-09 1.07E-09
ne 23 7.04E-30 7.04E-15 7.04E-15 7.04E-15 7.04E-15
na 22  &.14E-11 4.14E-11 4.14€-11 4.14E-11 4.14E-11
na 23  7.53E+03 7.53E+03 7.53E+03 7.536+03 7.53€+03
na 24 2.53e-08 2.756-08 2.75E-08 2.75E-08 2.75E-08
na 24m &.55E-30 &.51E-15 &.51€-15 4.51E-15 4.51€E-15
na 25 5.30E-42 5.65E-27 6.04E-27 6.43E-27 6.84E-27
mg 24 1.02E-03 1.086-03 1.14E-03 1.19E-03 1.25€-03
mg 25 1.856-10 1.986-10 2.12E-10 2.26E-10 2.40€-10
mg 26 2.04E-08 2.17€-08 2.30E-08 2.42E-08 2.55€-08
mg 27 4.54E-16 2.10E-12 2.10E-12 2.10e-12 2.10E-12
mg 28 &.03E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24
al 27  &.99E+06 &4.99E+04 4.99E+04 4.99E+04 4 .99E+04
al 28 2.8B0€-25 2.04€-10 2.04E-10 2.04€-10 2.04E-10
al 29  4.34E-31 9.29E-26 1.04E-25 1.15€-25 1.26€£-25
al 30 _00E+00 1.51E-37 1.78E-37 2.08E-37 2.42E-37
si 28 2.98E-03 3.14E-03 3.31E-03 3.47E-03 3.64E-03
si 29 3.25E-10 3.64E-10 4.06E-10 &.49E-10 4.95E-10
si 30 3.71E-17 4.43€-17 5.22€-17 6.11E-17 7.09€-17
si 31 1.616-29 3.18E-29 3.75€-29 4.39E-29 5.10€-29
si 32 3.64E-36 &.59E-36 5.72E-36 7.04E-36 8.57€E-36
totals 5.75E+04 5.75E+04 S5.75E+04 5.75€+04 5.75E+04
2 flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08
sas?h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page &6
power= &.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 31046.6 d 32872.8 d_34699.1 d 3652 .3d
he & 8.40E-03 9.16E-03 9.95E-03 1.07E-02 1.16E-02

pb206  3.4BE-09 4.34E-09 5.33E-09 6.48E-09 7.78E-09
pb207 2.43E-08 2.84E-08 3 28E-08 3.76E-08 4.27€-08
pb208  7.38E-09 8.40E-09 9.47E-09 1.06E-08 1.18E-08
pb209 B.98E-15 1.01E-14 1.13E-14 1.26E-14 1.39€-14
b210 5.10E-09 5.95E-09 6.88£-09 7.88E-09 8.96E-09
b211 7.70E-14 B.41E-14 9.12E-14 9.83E-14 1.06E-13
6212 3.44E-13 3.66E-13 3.88E-13 4.10E-13 4.32E-13
b214 2.29E-14 2.67E-14 2.99E-14 3.336-14 3.68E-14
i208 .00E+00 .00E+00 00E+00 .0OE+00  .0QE+00
bi209 &.44E-10 5.32E-10 6.32E-10 7.43E-10 8.66E-10
bi210m  .00E+00  .00E+00 .00E+00 .00E+00 .00E+00
bi210 3.14E-12 3.67E-12 4.24E-12 4.85E-12 5.51E-12
bi211 %.60E-15 &.98E-15 5.40€-15 5.83E-15 6.26€-15
bi212 3.26E-14 3.476-14 3.68€-14 3.B9E-14 4.10E-14
bi213 2.02E-15 2.35E-15 2.64E-15 2.94E-15 3.25€-15
bi214 1.73E-14 1.98E-14 2.22E-14 2.47E-14 2.T4E-14
po210 8.68E-11 1.01E-10 1.176-10 1.34E-10 1.52E-10
po211m _.00E+00 .00E+00 .00E+00  .O0E+00  .GOE+00
po211 5.08E-20 5.51€-20 5.97€-20 6.44E-20 6.91E-20
po212 1.71E-24 1.82E-24 1.93E-24 2.04E-24 2.15E-24
po213  3.04E-24 3.54E-24 3.96E-24 4.42E-24 4.89€E-24
po214 2.38E-21 2.73E-21 3.056-21 3.40E-21 3.76E-21
po21S  6.33E-20 6.%91E-20 7.49E-20 8.08E-20 8.67E-20
po216 1.30E-18 1.39E-18 1.47E-18 1.556-18 1.64E-18
po218  2.74E-15 3.09E-15 3.46E-15 3.85E-15 &.26E-15
ra222 5.60E-27 5.94E-27 6.29E-27 6.64E-27 6.98E-27
ra22 3.526-11 3.83e-11 &4.16E-11 4&.48E-11 4.81E-11
ra224 2.84E-12 3.02E-12. 3.20E-12 3.39t-12 3.57e-12
ra225 9.74E-13 1.10e-12 1.23e-12 1.37e-12 1.52€-12
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ra22é 7.43E-07
ra228 1.51E-13
ac225 6.58E-13
ac227 2.44E-08
ac228 1.85€-17
th226 2.73E-25
th227 5.67€E-11
th228 S5.41E-10
th229 1.89€-07
th230 2.04€-03
th231 3.03E-09
th232 4.13E-04
th233 1.05€E-16
th234 5.37E-07
pa23i 5.76E-05
pa232 9.48E-13
pa233 1.46E-06
pa234m 1.81E-11
pa234 8.09E-12
pa235 .00E+00

sas2h: far-field

power= 4.000E-03mw, burnup=1.4610E+02mwd
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8.38E-07 9.39€-07 1.05E-06 1.16E-06
1.62E-13 1.738-13 1.8B3E-13 1.94E-13
7.43E-13 8.33E-13 9.28E-13 1.03E-12
2.66E-08 2.89E-08 3.11E-08 3.34E-08
1.986-17 2.11€-17 2.24E-17 2.37€E-17
2.90E-25 3.07€-25 3.24E-25 3.41€E-25
6.99E-11 6.71E-11 T7.24E-11 T7.77€-11
5.766-10 6.11E-10 6.46E-10 6.81E-10
2.14E-07 2.40E-07 2.67E-07 2.96E-07
2.176-03 2.30E-03 2.43E-03 2.55€6-03
3.036-09 3.03E-09 3.03E-0%9 3.03€£-09
4.396-04 &.65E-04 4.91E-04 S.16E-04
4.02E-15 &.26E-15 4.50E-15 4.73E-15
5.376-07 S5.37E-07 5.37e-07 5.37E-07
6.12E-05 6.48BE-05 6.83E-05 7.19E-05
1.05e-12 1.11€-12 1.17E-12 1.24E-12
1.46E-06 1.46E-06 1.46E-06 1.46E-06
1.81€-11 1.81€-11 1.81E-11 1.81E-11
8.09€E-12 8.09€E-12 8.096-12 B8.09E-12
.00E+00 .00E+00 .00E+00 .00E+00 .
crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 actinides

charge 31046.6 d 32
1€-22

u230 2.64E-22 2.
u23t B.16E-19 8.78BE-19
u232 2.056e-08 2.17e-08
u233 1.09€-03 1.16€-03
u234  9.06E+00 9.06E+00
u235 7.30E+02 7.30€+02
u23é6 1.75E+02 1.75E+02
u237 3.07e-06 3.10€-06
u238  3.64LE+04 3.64E+04
u239 1.06E-08 3.17e-07
u240 .00E+00  .00E+00
u2é i .00E+00  .00E+00
np235 B8.62E-12 B8.61E-12
np236m 1.93E-12 2.05E-12
np236  1.59€E-08 1.68E-08
np237  4.21E+01 4.21E+01
np238 1.51E-06 1.55E-06
np239 &.51E-05 4.59€E-05
np240m  .00€+00 .00E+D0
np240 2.57€E-15 9.32E-15
np241 .00E+00  .00E+00
pu23é 1.11E-09 1.11E-09
pu237 1.10E-13 1.15€-13
pu238 1.11€-02 1.16E-02
pu239  &.00E-01 4.24E-01
pu240 1.57e-04 1.77€-04
pu241 3.98E-08 &.61E-08
pu242 8.89e-12 1.11E-11
u243  1.43E-20 2.34E-20
pu24é  4.20E-A5 B.4T1E-4A5
pu245 .00E+00 .00E+O0
pu24é .00€E+00 .00E+00
am239  1.05E-23 1.45€-23

am240  5.24E-21

6.626-21

2.97€-22
.29E-19
.30E-08
23E-03
06E+00
30E+02
75E+02
.10E-06
64E+04
.17E-07
.00E+00
.00E+00

W2y O 2O
« s o w

flux= 2.79E+08n/cm**2-sec

nuc(ide concentrations, gram atoms

basis =

3.14E-22
9.81E-19
2.43E-08
1.29€-03
9.06E+00
7.30E+02
1.75E+02
3.10E-06
3.64E+04
3.17e-07
.00E+00
.00€+00
.61E-12
05E-12
88E-08
21E+01
55€E-06
.59€-05
.00E+00
.32€E-15
.00E+00
.11E-09
L24E-13
.25€E-02
. 73E-01
L21E-04
.99E-08
.67E-11
.52E-20
.BOE-44
.00E+00
.00E+00
2.11E-23
9.68E-21

NWNAVINS  cdctcd O a0

sin
872.8 d 34699.1 d 3652

3.30E-22
.03E-18
.55E-08
.36E-03
.06E+(00
.30E+02
.75E+02
.10E-06
LO64LE+04
JATE-07
.0CE+00
.00E+00
.61E-12
.05€E-12
.97€-08
.21E+01
.55E-06
.59€-05
.00€E+00
.32€-15
.00E+00
.11E-09
.29€E-13
.29E-02
.98E-01
.45E-04
.7T6E-08
.02E-11
.25E-20
.Q0E-44
.00E+00
.00E+00
2.52€-23
1.15E-20

W W =2 O -t NS

SrRNONS~asa O AobaN®

gle reactor assembly
.3 d

page
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ug 29 14:04 1996 File Name: tuff5.sum BBA000000-01717-0200-00021 REV 00  ATTACHMENT XV -
am241 &.30E-08 5.30E-08 6.44€E-08 7.756E-08 9.22£-08
am242m 1.81E-12 2.36E-12 3.04E-12 3.85E-12 4.82E-12
am242  1.40E-15 1.87E-15 2.2BE-15 2.74E-15 3.26E-15
am243  1.11E-15 1.52E-15 2.05E-15 2.71E-15 3.54E-15

am244m . 00E+00 .00E+00 .00E+00 .00E+00 .00E+00
am244  T7.3BE-24 1.15E-23 1.55E-23 2.06E-23 2.69E-23
am245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+Q0
totals 3.73e+04 3.73e+04 3.73E+04 3.73E+04 3.73E+04
f lux 2.70E+08 2.70E+08 2.70E+08 2.70E+08
.results on logical unit no. 71, position 1, for time steg
title: sas2h: far-field crit based on bé&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2

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

0decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd,

nuclide concentrations, grams
basis =sin le reactor assembl

initiat 304.4 d4 608.8d 913.1d 121 . 1521.9 d 1826.3 d

h 1 8.59€-06 8.59E-06 8.59€-06 B8.5%9€-06 59E 06 8.59€-06 B.59E-06

he & 5.68E-06 5.68E-06 5.68E-06 5.68t-06 5.68E-06 5.68E-06 5.68E-06
ne 20 3.416-06 3.41E-06 3.41E-06 3.41E-06 3.41E-06 3.41E-06 3I.41E-06
na 23  1.73E+05 1.73E+05 1.73E+405 1.73€E+05 1.73E+05 1.73E+05 1.73E+05
mg 26 3.00E-02 3.00E-02 3.006-02 3.00E-02 3.006-02 3.00E-02 3.00E-02
mg 26 6.63E-07 6.63E-07 6.63E-07 6.63E-07 6.63E-07 6.63E-07 6.63E-07
al 27 1.356+406 1.35€+06 1.35E+06 1.35€+06 1.35E+06 1.35E+06 1.35E+06
si 28 1.02E-071 1.02€-0% 1.02E-01 1.02E-01 1.02€-01 1.02E-01 1.02E-01
total 1.52E+06 1.52€+06 1.52E+06 1.52E+06 1.52€+06 1.52E+06 1.52E+06

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

odecay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup-1 4610E+02mwd,

odecay, following reactor irradiation identified

element radioactivity, curies

basis =sfngle reactor assembly

304 913.1 d 1217 1521.9 1826.3 d

h - 9.58E-07 9.14E-07 B8.72E-07 8.336-07 T7.94E-07 7. 585 07 7.23€-07
na B.40E+00 4&.56E-06 3.65E-06 2.92E-06  2.34E-06 1.87E-06 1.50E-06

totals 2.55E+01 S5.47E-06 4&.52E-06 3.756-06 3.13E-06 2.63E-06 2.22E-06

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo
decay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup'1 4610E+02mwd,
element thermal power, watts
basis =single reactor assembly

initial .4 d 608.84d

initiat 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d
na 1.70E-01 6.45E-08 5.16E-08 4.13E-08 3.31E-08 2.65E-08 2.12E-08
totals §.76E-01 6.45E-08 5,17E-08 4.14E-08 3.31E-08 2.656-08 2.13e-08

sas2h: far-fleld crit based on b&w 15x15, 3 OOutX 209udlmtu 40X h2o0/ 8X u
{ pouer- .000E-03mu, burnup-1 4610E+02mwd,
nuclide ?nmma power, watts
basls =g ngle reactor assembly
inftial 304.4 4 608.8d 913.1d 1217 d 1521.9 d 1826.3 d
na 22 7.396-08 5.92E-08 &.74€-08 3.80E-08 3I.04E-08 2.445-08 1.95€-08

total 3.31E-01 5.92E-08 4.74E-08 3.80E-08 3.0‘5-08 2.h4E-08 1.955-08
gas2h: far-field crit based on b&w 15x15 .00wtX, 20gud/mtu 40X h2o0/ 8% u

odecay, following reactor irradiation ldentif%ed by: pouer= 4.000E-03mu, urnup- .46105002mud

nuclide concentrations, yran ntons
basis = gin le reuctor assemb 5
913.1d 121 1521.9 d 1826.3 d

inftial 304.4 d 608.8d
he 1.16E-02 1.17e-02 1.19€E-02 1.20€-02 1. 21E 02 ‘ .236-02 1.24E-02
ra226 1.16E-06 1.18E-06 1.20E-06 1.22E-06 1.24E-06 256-06 1.27€-06

Page 40

4, subcase 6. (run position 1, case position 1)

light elements
flux= 2.79E+08n/cm**2-sec

light elements
flux= 2.79E+08n/cm**2-sec

light elements
fluxz 2.79E+08n/cm**2-sec

light elements
flux= 2.79E+08n/cm**2-gec

actinides

flux= 2.79E+08n/cm'*2-eecp

page

page

page

page

e
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th230
th232

as2h:

he
ra
th
pa

u
np

u

totals

sasch:

[V ESF P W A PR NL . PR NIV AV [N}

far-field crit based
decay, following reactor irradiation identified by:

VT WA =t

W

far-field crit based

File Name: tuff5.sum
.55E-03 2.57e-03 2.60E-03
.16E-04 5.21€E-04 5.25E-04
.37e-07 5.37e-07 5.37e-07
.19€-05 7.25E-05 7.31E-05
46E-06 1.46E-06 1.46E-06
.36E-03 1.38€-03 1.39€-03
.06E+00 9.06E+00 9.06E+00
.30E+02 7.306+02 7.30£+02
.75E+02 1.75E+02 1.75€+02
LB4E+04  3.64E+04 3.64E+04
21E+01 4.21E+01 4.21E+01
.29€-02 1.28E-02 1.27E-02
.98E-01 4.98E-01 4.98E-01
J45E-04 2.45E-04 2.44E-04
.73E+04 3.73E+04 3.73E+04

initial
.16E-02
.16E-06
.07E-03
.34E-05
.73E+04
.21E+01
L11E-01
.73E+04

WV W~ W b ca

04.4 d
.17€E-02
.18E-06
.10e-03
.40E-05
.73E+04
.21E+01
.11E-01
.73E+04

on b&w 15x15,

608.8 d
1.19€-02
1.20E-06
3.126-03
7.46E-05
3.73e+04
4.21€+01
5.11e-01
3.73E+04

on b&w 15x15,

BBA0D00000-01717-0200-00021 REV

.62£-03
.29€-04
.37E-07
.37€-05
.46E-06
.40E-03
.06£+00
.30E+02
.75E+02
.64E+04
.21E+01
.26E-02
.98E-01
.44E-04
3.73E+04

N =2 P N =t O =t v TV

element
basis =

C73E+04
.21E+01
S11E-O1
3.73E+04

2
]
5
7
1
1.41€-03
9.06E+00
7.30€+02
1.75€+02
3.64E+04
4.21E+01
2.265-02

3.73E+04

< 5

.66E-03
.38E-04
.37e-07
49E-05
46E-06
.43E-03
.06E+00
.30E+02
.TSE+02
LBLE+04
.21E+01
.25€E-02
.98E-01
JL4E-04
.73E+04

LN Bt B N w2 O =2 = VTN

00  ATTACHMENT XV -

.42E-04
.37€-07
.55E-05
LL6E-06
A44E-03
.06E+00
.30E+02
.T5E+02
.64E+04
.21E+01
L24E-02
.98E-01
LALE-04
.T3E+04

NP cd P et O =2 s JTUTY

3.00wt%, 20gwd/mtu 40% h20/ 8% u

.6BE-03 .

actinides page

pouer- 4 .000E-03mw, burnup-1 4610E+02mwd, flux= 2.79E+08n/cm**2-sec

concentrations, gram atoms

single reactor assembl

1217.5 d 1521.9 4 1826.3 d
1.21€-02 1.23¢- 1.24E-02
1.26E-06 1.26E-06 1.28E-06
3.176-03 3.20€-03 3.22E-03
7.58E-05 7.64E-05 7.70E-05
3.736+04 3.73E+04 3.73E+04
4.21E+01 &.21E+01 4.21E+01
5.11E-01 5.11€-01 5.10E-01
3.736+04 3.73E+04 3.73E+04

3.00wtX, 20gwd/mtu 40X h2o0/

tinid page

8% uo2
decay, following reactor irradiation identified by: pouer— 4 .000E-03mw, burnup'1 L6T10E+02mwd, flux= 2. 79E*08n/cm‘*2 sec
0 nuclide concentrations, grams
basis =single reactor assembl

he 4
pb206
pb207
pb208
pb210
ra22é
ac227
th229
th230
th231
th232
th234
pa231
pa233
u232
u233
u23s
u235
u23sé
u238
np236
np237
pu238
pu239
pu240

3
4
1
9
2
1
2
7
6
5
(.3
1
1
1.
3
5
3
2
1
4
8
&
9
3
1
5

04.4 d

.69€E-02
.65€-06
.02€-06
.50€-06
.92€-06
.66E-04
.67E-06
.89E-05
.92E-01
.97E-07
.21E-01
.26E-04
68E-02
.39E-04
.92E-06
.21E-01
.12E+03
.T1E+05
- 12E+04
.66E+06
.66E-06
.99€+03
.05€+00
- 19€+02
.87E-02

608.8 d
?.TLE-OZ

9€-02
9E-04

4E-01
2E+03

13.1 d
80E-02

-75E-06
.40E-06
-39E-06
.00€E-06
.75E-04
.84E-06
.12€-05
.02E-01
-97e-07
.23€-01

. 19E+02

1217.5 d
4 .85E-02

1521.9 d
.91E-02
.85E-06
.7T8E-06
.68E-06
.08E-06
.B4E-04
.02E-06
.35E-05
.12E-01
.97E-07
.25E-01
.26E-04
.73E-02
.39E-04
.84E-06
.32E-01
«42E+03
.T1E+05
.12E+04
.66E+06
.66E-06
.99E+0Q3
.97€+00
. 19€+02
.87E-02

WVt OFB NNV a OO NN NN O =

1826.3 d
.96E-02

@

mmm
[ ) [ . ) [ ]
[ololeleYele]
ey -9

NN N O =t S a0 =

1]
ococoo
oSS

mmmmmmmm
]

NV =2 O VION NN NN =
'
o
-

m
+
o
W

1E+05
2E+04
6E+06
6E-06
9E+03
SE+00
9€+02
TE 02

a-oooo-ﬁ-wmu
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pu2éi
am241
total

sas2h: far-field crit based on b&w 15x15,
decay, following reactor irradiation identif}ed by: pouer- 4 .000E-03mw, burnup 1 4610E+02mud,
0 element concentrations,
basis =single reactor assemb

he
pb
ra
ac
th

totals’

1.63E-05
2.22E-05
8.8BE+06

initial
4.63E-02
1.48€E-05
2.62€E-04
7.58E-06
7.07e-01
1.70€E-02
8.87E+06
9.99€+03
1.22E+02
2.22€E-05
8.88E+06

sas2h: far-field
odecay, following reactor irradistion identified b

t1207
t1208
pb209

p0210
po211
po212
po213
po2lé
po215
po216
po218
at217
rn219
rn220
rn222
fra221
fre23
ra223
ra22é4
ra225
ra22é

ac225

ac227
th227
thazs

initial

File Name:

crit based on b&w 15x15,

-l YU i N ad s A S el PN = TS et P s ST =t O e i N\ i it LSVt PN Y ot ek S AT

1.57€-05
2.28€-05
8.8B8E+06

o

‘l—-OG\AOJ\

.4 d
9E-02
1E-05
6E - 04
7E-06
3e-01

N-D'OG—-NNN-lbU
.

.28E-05
8.88E+06

w

04.6 d
.55E-04
.63E-05
.37e-05
4TE-04
.56E-04
.29€-04
.63E-04
.47E-04
.56E-04
.29E-04
.37€-05
.63E-04
.L4E-04
.53e-06
.24E-05
-34E-05
.63E-04
.56E-04
.29E-04
.63E-04
.37€E-05
.56E-04
.29E-04
-63E-04
37e-05
66E-06
S6E-04
29€-04

*® ® o 8 & 8 & » » s
o
W
m
[
o
™

tuff5.sum

.50E-05
2 34E-05
8.88E+06

2.34E-05
8.88E+06

[
(=]

.63E-04

N
~N
0
m

L)
(-]
ry

0
m
[
(=]
W

L]
VO OWwWwn
mmmm
5060
(=4
VIS On

0
m
[
=4
w

-
m
[
(-4
»

- UV U e N b d S o A ot A s ) = VA it OF ot ot ) = it T it ) it VN =k b S5 Y
AVl
m
]
o
E 3

M\DGU‘?‘WNGQN
m
[
(-4
»

0
m
L]
o
o~

BBA000000-01717-0200-00021 REV

1.44€E-05
2.40€E-05
8.88E+06

13.1d 1
.80E-02
.57E-05
.75E-04
.B4E-06
.25E-01
.THE-02
.B87E+06
.99€+03
1.22€+02
2.40E-05
8.B8E+06

N0 08 =t <~ N = 0

nucrld
basis

913.1 d

5.67E-04
4 .66E-05
1.41E-05
1.53E-04
5.69E-04
1.30E-04
2.72E-04
1.53E-04
5.69E-04
1.30E-04
1.41E-05
2.72E-04
1.49E-04
1.56E-06
8.31E-05
1.38€E-05
2.72E-04
5.69E-04
1.30E-04
2.72E-04
1.41E-05
5.69E-04
1.30€-04
2.72e-04
1.41E-05
7.83E-06
5.695 -04
1.
1
2
1
5
5
)

1.39€-05
2.45E-05
8.8BE+06

217.5 d
4.85E-02
1.61E-05
2.79€-04
7.93E-06
7.31€-01
1.75€-02
8.87€E+06
9.99€+03
1.22€E+02
2.45E-05
8.88E+06

- :

1.33E-05
2.50€-05
8.88E+06

1521.9 d

4.91E-02
.64E-05
.B4LE-04
.02E-06
.37e-01
.77E-02
.87€E+06
.99€+03
.22E+02
.50E-05
.BBE+06

O3 N =2 \O 00 = =D P =2

00  ATTACHMENT XV -

1.28E-05
2.55E-05
8.88E+06

3.00wtX, 20gwd/mtu 40X h20/ 8X u

grams

856 3d
4.96E-02
1.67E-05
2.88E-04
8.11E-06
7.43E-01
1.78E-02
8.87E+056
9.99E+03
1.22E+02
2.55E-05
8.88E+06

3.00wtX, 20gwd/mtu 40X h2o/ BX uo2
pouer— 4 .000E-03mw, burnup=1.4610E+02mwd,

e radioactivity, curies
=gin le reactor assembly

1217,

5.74E-04
4.67E-05
.43E-05
.56E-04
.75E-04
.30E-04
.T6E-04
.56E-04

3€-05
0E-04

.....
e ey
w
m
o
v

.
~N O
1]

B VAU e (N ot ad A 2w P\ b U b i) =t VTS =t 08 et 1N e i U et P\ it T et
. 8 0 L[] -
o
W
I"I
O
i

.
NN
~
m
O
»

WO
mmm
]
OO
S

1521.9 d
5.80€E-04
67E-05
46E-05
59€-04
82E-04
30E-04
80E-04
59E-04
82E-04
30E-04
46E-05
80E-04
55E-04
60E-06
32E-05
43€-05
80E-04
82€-04
30E-04
81E-04
46E-05
. 82E-04
30E-04
81E 04

[
1.
1.
5.
1.
2.
1.
5.
1.
1.
2.
1
1
8
1
2
5
1
2
1
5
1
2
1
8.
5.
1.
1
2
1
$
5
1

.1826.3 d

Page 42

actinides page
flux= 2.79E+08n/cm**2-sec

actinides page
flux= 2.79€+08n/cm**2-sec
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th229  1.34€-05 1.37€-05 1.39E-05 1.41E-05 1.43E-05 1.46E-05 1.48E-05
th230 1.21€-02 1.22E-02 1.23E-02 1.24E-02 1.256-02 1.26€-02 1.27E-02
th231  3.726-01 3.71e-01 3.71E-01 3.71E-01 3.71E-01 3.71€-01 3.71€E-01
th234 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00
pa231 7.85E-04 7.92E-04 7.98€-04 B.05E-04 8.12E-04 8. 18E-04 8.25E-04
pa233 7.04E+00 7.0SE+00 7.056+00 7.05€+00 7.05E+00 7.05E+00 7.05E+00
pa234m 2.91E+00 2.91E+00 2.91E+00 2.91€+00 2.91E+00 2.91E+00 2.91E+00
pa234 3.78€-03 3.78E-03 3.78£-03 3.78£-03 3.78E-03 3.786-03 3.78E:03
u232  1.31E-04 1.31E-04 1.31€-04 1.30E-04 1.30E-04 1.29€-04 1.28€-04
u233  3.06€-03 3.096-03 3.126-03 3.156-03 3.186-03 3.21€-03 3.23E-03
U234 1.32E+01 1.326+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 *1.32€+01
w235 3.71E-01 3.71E-01 3.71e-01 3.71E-01 3.71E-01 3.71e-01 3.71€-01
u236 2.67E+00 2.67E+00 2.67E+00 2.67E+00 2.67E+00 2.67E+00 2.67E+00
u238  2.91E+00 2.91E+00 2.91€+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00
np237  7.04E+00 7.04E+00 7.04E+00 7.04E+00 7.04E+00 7.04E+00 7.04E+00
pu23é  1.37€-04 1.12E-04 9.20€E-05 7.54E-05 6.18E-05 5.06E-05 4.15E-05
pu238 5.25E+01 5.22E+01 5.19€+01 5.15€+01 5.12E+01 5. 08e+01 5.05E+01
; pu239  7.39E+00 7.39E+00 7.39E+00 7.39€+00 7.39E+00 7.39€+00 7.39€+00
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X u 02 actinides page

decay, following reactor irradiation identlfled b{ power= 4 .000E-03mw, burnup-1 4610E+02mwd, flux= 2.79E+08Bn/cm**2-sec

0 nuclide radioactivity, curies
basis =single reactor essembly

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

pu240  1.336-02 1.33-02 1.33E-02 1.33e-02 1.33E-02 1.33e-02 1.33e-02

pu2é 1 1.696-03 1.62E-03 1.56E-03 1.49€-03 1.43E-03 1.38E-03 1.32E-03

am241 7.62E-05 7.83£-05 8.03E-05 8.23E-05 8.41E-05 8.59E-05 8.75E-05

total 5.34E+03 9.90E+01 9.87E+01 9.84E+01 9.BOE+01 0.77E+01 9.74E+01

1
sas2h: far-field crit based on b&w 15x15, 3. 00wt¥%, 20gwd/mtu 40X h2o/ 8X uo2 actinides page
decay, following reactor irradiation identified by: power= 4 .000E-03mw, burnup=1.4670E+02mwd, flux= 2.79E+0Bn/cm**2-sec
0 element thermal power, watts
basis -slngle reactor assembly

initial 304.4 d 608.8d 913.1d 1217. 1521.9 d 1826.3 d
tl 2.69E-06 2.72E-06 2.75€-06 2.77E-06 2.79E-06 2.81E-06 2.82E-06
Eb 2.B2E-06 2.86E-06 2.90E-06 2.93E-06 2.97E-06 3.00E-06 3.04E-06

i 2.78E-05 2.81E-05 2.85E-05 2.88£-05 2.91€-05 2.94E-05 2.97€-05
po 6.0BE-05 6.16E-05 &.23E-05 6.31E-05 &6.39E-05 6.46E-05 6.54E-05
at 5.73-07 5.83E-07 5.92E-07 6.02E-07 6.12E-07 6.226-07 6.32E-07
rn 3.62E-05 3.67E-05 3.71E-05 3.75E-05 3.80E-05 3.84E-05 3.8BE-05
fr 5.37E-07 5.46E-07 5.55E-07 5.64E-07 5.73E-07 5.82€-07 5.91€-07
ra 3.14€-05 3.1BE-05 3.22E-05 3.25€-05 3.29E-05 3.33E-05 3.36E-05
ac 7.34E-07 7.45E-07 7.56E-07 7.676-07 7.78E-07 7.90€-07 8.01€-07
th 1.986-03 1.98€-03 1.98€-03 1.98E-03 1.99€-03 1.99E-03 1.99€-03
pa 3.22E-02 3.236-02 3.23E-02 3.23€-02 3.236-02 3.23E-02 3.23E-02

u 7.56E+400 S5.36E-01 5.36E-01 5.36E-01 S5.36€-01 5.36E-01 5.36E-01
np 7.11E+00 2.01E-01 2.01E-01 2.01E-01 2.01€-01 2.01E-01 2.01E-O01
pu 1.97E+00 1.96E+00 1.956+00 1.94E+00 1.93e+00 1.92€+00 1.90E+00
am 2.54E-06 2.61E-06 2.6BE-06 2.74E-06 2.81E-06 2.86E-06 2.92E-06

totals 1.67E+01 2.73E+00 2.72E+00 2.71E+00 2.70€+00 2.69E+00 2.68E+00

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo actinides page
decay, following reactor irradiation jdentified b{ pouer- 4 .000€-03mw, burnup-1 4610E+02mud, flux= 2.79E+08n/cm**2-sec
0 nuclide gamma power, watts
basis =g ngle reactor lssembl

initial 304.4 d 608.8d 913 1217 1521.9 1826. 3 d
t1207 7.15€-09 7.24E-09 7.32€-09 7. LOE 09 7.48E-09 7 57E- 09 7.65€-09
t1208 9.126-07 9.21E-07 9.26E-07 9.29E-07 9.30E-07 9.30E-07 9.29E-07
pb211  2.20€-07 2.23E-07 2.26E-07 2.28€-07 2.31€-07 2.33€-07 2.36€-07
pb212  1.09E-07 1.11€-07 1.11€-07 1.12€-07 1.12€E- -07 1.12€-07 1.12E-07
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y 89 2.B1E+00 2.81E+00 2.81E+00 2.81E+00 2.81E+00 2.81E+00 2.81E+00
sr 90  1.27E+00 1.25€E+00 1.22E+00 1.20E+00 1.17e+00 1.156+00 1.13E+00
y 90 3.31E-04 3.24E-04 3.18€E-04 3.11E-04 3.056-04 2.99€E-04 2.93E-04
zr 90 2.16E+00 2.18E+00 2.21E+00 2.23E+00 2.26E+00 2.28E+00 2.30E+00
zr 91 3.50E+00 3.51E+00 3.51€+00 3.51E+00 3.51E+00 3.51€+00 3.51€+00
tr 92 3.57€+00 3.57e+00 3.576+00 3.57e+00 3.57€+00 3.57€+00 3.57e+00
ar 93 2.56E+00 2.56E+00 2.56E+00 2.56E+00 2.56E+00 2.56E+00 2.56E+00
nb 93  3.72E-05 3.796-05 3.87E-05 3.94E-05 4.02E-05 4.10E-05  4.18E-05
nb 93m 2.08E-05 2.10E-05 2.12€-05 2.14€-05 2.16E-05 2.18E-05 2.20E-05
Ir 94 3.94€+400 3.94E+00 3.94E+00 3.94E+00 3I.94E+00 3.94E+00 3.94E+00
nb 94 1.01€-06 1.01E-06 1.01€E-06 1.01E-06 1.01E-06 1.01E-06 1.01E-06
wo 95  4.00€E+00 4.026+00 4.02E+00 4.02E+00 4.02E+00 4.02E+00 4.02E+00
zr 96 3.94E+00 3J.94E+00 3.94€+00 3.94€+00 3I.94E+00 3I.94E+00 3I.94E+00
mo 96  4.33E-04 4.336-04 4.33E-04 4.33€-04 4.336-04 4.33E-04 4.33e-04
mo 97  3.58E+00 3.58£+00 3.58E+00 3.58E+00 3.58E+00 3.58E+00 3.58£+00
mo 98  3.72€+00 3.72E+00 3.72E+00 3.72E+00 3.72E+00 3I.72E+00 3.72€+00
tc 99  3.96E+00 3.96E+00 3.96E+00 3.96E+00 3I.Q6E+00 3.96E+00 3.96E+00
ru 99 7.79€e-04 7.90E-04 8.00€E-04 B.11E-04 8.226-04 B8.33E-04 B8.44E-04
mo100  4.10E+00 4.10E+00 4.10E+00 4.10E+00 4.10E+00 &4.10E+00 4.10E+00
rul00  1.95€E-04 1.956-04 1.95E-04 1.956-04 1.95E-04 1.95€-04 1.95€E-04
rul01  3.39E+00 3.39e+00 3.39€+00 3I.39e+00 3.39e+00 3.39E+00 3.39E+00
rul02 2.87E+00 2.876+00 2.876+00 2.87€+00 2.87E+00 2.87E+00 2.87e+00
rh103  2.12E+00 2.12E+00 2.12E+00 2.12E+00 2.72E+00 2.12E+00 2.12€E+00
rul04  1.32E+00 1.32e+00 1.32€+00 1.32E+00 1.32€+400 1.32E+00 1.32€+00
1046  4.68E-04 4.68E-04 4.68BE-04 4.68BE-04 4.6BE-04 4.68E-04 4.68E-04
pd105  7.35€-01 7.35€e-01 7.35e-01 7.35£-01 7.35€-01 7.35€-01 7.35€e-01
rul06  4.83E-03 2.74E-03 1.55€6-03 8.79€-04 4.98€-04 2.82E-04 1.60E-04

1
sas2h: far-field crit based on b&w 15x15  3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 61
decay, following reactor frradiation identified by: pouer- 4.000E-03mm, burnup-1 4610E+02mwd, flux- 2.79E+08n/cm**2-sec
0 nucl ide concentrations, grams
basis =single reactor assembl

inftial 304.4 d 608.8d 913.1d 1217.5d 1521 9 d 1826.3d
pd106  3.23E-01 3.256-01 3.26E-01 3.27€E-01 3.27€-01 3.276-01 3.28€-01
pd107  1.26E-01 1.26E-01 1.26E-01 1.26E-01 1.26€E-01 1.26€-01 1.26E-01
ag107 6.68E-07 6.80E-07 6.91€E-07 7.02E-07 7.136-07 7.24E-07 7.35€-07
pd108 6.05€-02 6.056-02 6.05€E-02 6.056E-02 6.05€E-02 6.056-02 6.05E-02
ag109 3.08E-02 3.08E-02 3.08E-02 3.08E-02 3.086-02 3.08E-02 3.08E-02
pd110  2.46E-02 2.46E-02 2.46E-02 2.46E-02 2.46E-02 2.46E-02 2.46E-02
¢d110  5.99€E-06 6.00E-06 6.00E-06 6.00E-06 6.00E-06 6.00E-06 6.00E-06
ed111  1.61€E-02 1.61E-02 1.61€-02 1.61€E-02 1.61€-02 1.61E-02 1.61E-02
cd112  1.30€-02 1.306-02 1.30E-02 1.30E-02 1.30€E-02 1.30€E-02 1.30E-02
cd113  1.23€-02 1.236-02 1.23€-02 14.23E-02 19.23€-02 1.23€-02 1.23E-02
cdi13m 4.29€-05 4.12E-05 3.95€-05 3.80E-05 3.64€-05 3.50E-05 3.36E-05
in113  1.69€-04 1.71€-04 1.73E-04 1.74E-04 1.76E-04 1.77€-04 1.79E-04
cd114  1.16E-02 1.16E-02 1.16E-02 1.16E-02 4.16E-02 1.16E-02 1.16E-02
fn115  8.54E-03 B8.54€-03 B8.54E-03 8.546-03 8.54€-03 B.54E-03 B8.54E-03
sn115  4.30E-04 4.30E-04 4.30E-04 4.30E-04 &.30E-04 4.30E-04 &.30E-04
ed116  1.35€6-02 1.35E-02 1.35€-02 1.35€-02 1.356-02 1.35€E-02 1.35E-02
sni16 2.1BE-06 2.18E-06 2.186-06 2.18E-06 2.18E-06 2.18E-06 2.18E-06
sn117 8.95€E-03 8.95E-03 B8.95€E-03 B8.956-03 8.95E-03 B.956-03 8.95E-03
sn118 9.18E-03 9.18t-03 9.18€E-03 9.186-03 9.18€-03 9.18eE-03 9.18E-03
sn119  1.01€-02 1.016-02 1.01€-02 1.01€-02 §.01€E-02 1.015-02 1.01€-02
sn120 1.01e-02 1.01E-02 1.01E-02 1.01E-02 1.01E-02 1.01E-02 J.01E-02
sni2im 3.82E-05 3.78E-05 3.74E-05 3.71E-05 3.676-05 3.63E-05 3.59E-05
sb121  1.10E-02 1.10E-02 1.10E-02 9.10E-02. 3$.10E-02 9.10E-02 1.10E-02
sn122 1.23E°02 1.286-02 1.28E-02 1.28E-02 A}.ZBE-OZ .28E-02 1.28£-02
sb123 <34E-02 1.34E-02 1.34E-02 1.34E-02 1.34E-02 1.34E-02 1.34E-02
sn124 2.16E-02 2.16E-02 2.16E-02 2.16E-02 2.16E-02 2.16E-02 2.16E-02
tei24 9.B9E-06 9.92E-06 9.92E-06 9.92E-06 9.92E-06 9.92E-06 9.92E-06
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sb125 9.74E-04 7.91E-04 6.40E-04 5.1BE-04 4.19E-04 3.39E-04 2.75E-04
te125 2.39E-02 2.41E-02 2.42E-02 2.43E-02 2.44E-02 2.45E-02 2.46E-02
te125m 1.33E-05 1.12E-05 9.09€-06 7.36E-06 5.95€-06 &.82E-06 3.90€-06
sn126 3.55-02 3.556-02 3.55E-02 3.556-02 3.55€-02 3.55€-02 3.55€-02
tel26 2.20E-04 2.20E-04 2.20E-04 2.20E-04 2.21E-04 2.21E-04 2.21E-04

§127  1.04E-01 1.04E-01 1.04E-01 1.04E-01 1.04E-01 1.04E-01 1.04E-01
te128 2.99E-01 2.99E-01 2.996-01 2.99E-01 2.99E-01 2.99E-01 2.99E-01
xe128 1.6BE-06 1.68E-06 1.686-06 1.68E-06 1.6BE-06 1.68E-06 1.68E-06

§129  6.43E-01 6.43E-01 6.43E-01 6.43E-01 6.43E-01 6.43E-01 6.43€-01
xe129  1.42E-06 1.44E-06 1.47E-06 1.49e-06 1.51E-06 1.S4E-06 1.56E-06
te130 1.50€+00 1.50E+00 1.50€+00 1.50E+00 1.50E+00 1.50E+00 1.50E+00
xe130 1.96E-0& 1.96E-04 1.96E-04 1.96E-04 1.96E-04 1.96E-04 1.96E-04
xel131  2.496+00 2.49E+00 2.49E+00 2.49E+00 2.49£+00 2.49E+00 2.49€+00
xe132 3.75E+00 3.75E+00 3.756+00 3.75€+00 3.75€+00 3.75€+00 3.75E+00
cs133  5.B4E+00 5.B4E+00 S5.84E+00 5.84E+00 5.84€E+00 5.84E+00 5.84E+00
xe134 &.87E+00 6.87E+00 6.87E+00 6.87E+00 6.87E+00 6.87€+00 6.87E+00
¢s134 1.B8E-05 1.42E-05 1.07E-05 B.09E-06 6.11E-06 4.62E-06 3.49E-06
ba134 3.92E-04 3.176-04 3.20€-04 3.23e-04 3.25E-04 3.26E-04 3.28E-04
es135 5.79E+00 S5.79€+00 5.79E+00 5.79E+00 5.79E+00 5.79E+00 5.79E+00
bai35 B8.81E-05 8.96E-05 9.10E-05 9.25E-05 9.40E-05 9.54E-05 9.69€E-05
xe136 5.63E+00 5.63E+00 5.63E+00 5.63E+00 5.63E+00 5.63e+00 S5.63E+00
bal36 4.8BE-03 4.88E-03 4.88E-03 4.8BE-03 &.88€-03 4.88:£-03 4.83€-03
cs137  2.20E+00 2.16E+00 2.12E+00 2.08£+00 2.04E+00 2.00E+00 1.96E+00
bal137 3.44E+00 3.48E+00 3.52E+00 3.56E+00 3.60E+00 3.64E+00 3.68E+00
bal38 6.04E+00 6.04E+00 6.04E+00 6.04€+400 6.04E+00 6.04E+00 6.04E+00

1
as2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo 02 fission products page 62
decay, following reactor jrradiation identified by: pouer: 4 .000E-03mw, burnup=1.4610E+02mwd, flux= 2,79E+08n/cm**2-sec
0 nuclide concentrations, grams
basis =single reactor assembl

initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
tai38 3.03€-05 3.03E-05 3.03E-05 3.03E-05 3.03E-05 3. 03€-05" 3.03€-05
lal39 5.78E+00 5.78E+00 5.78E+00 5.78E+00 5.78E+00 5.78E+00 5.78E+00
cel40. 5.77E+00 5.78E+00 5.78E+00 5.78E+00 5.78E+00 5.78e+00 5.78E+00
pr141  5.34E+00 5.356+00 5.35E+00 5.35€+00 5.35€+00 5.356+00 5.35€+00
celd2 5.4L4E+00 5.44E+00 5.44E+00 5.44E+00 "5.44E+00 5.44E+00 5.44E+00

nd142 5.73E-05 5.736-05 5.73E-05 5.73E-05 5.73€-05 5.73€-05 5.73E-05
nd143  5.52E+00 5.53E+00 5.53E+00 5.53E+00 5.53E+00 5.53+00 5.53E+00
cel4h 5.7BE-02 2.76E-02 1.326-02 6.28E-03 2.99E-03 1.436-03 6.81E-04
ndi44 5.08E+00 5.11E+00 5.13E+400 5.13E+00 5.14E+00 5.14E+00. 5.14E+00
nd145 3.72E+00 3.72E+00 3.72E+00 3.72E+00 3.72E+00 3.72E+00 3.72E+00
ndi46 2.86E+00 2.86E+00 2.86E+00 2.86E+00 2.86E+00 2.B6E+00 2.86E+00
pm147  8.226-02 6.67E-02 5.35E-02 4.30E-02 3.45E-02 2.77e-02 2.22€-02
sm147  2.10E+00 2.11E+00 2.13E+00 2.14E+00 2.15€+00 2.15E+00 2.16E+00
nd148  1.63E+00 1.63E+00 1.63E+00 1.63+00 1.63€E+00 1.63+400 1.63€E+00
smi48 2.95E-04 2.956-04 2.95E-04 2.95E-04 2.95€-04 2.95e-04 2.95E-04
smi49 9.B9E-01 9.90E-01 9.90€-01 9.906-01 9.90E-01 9.90e-01 9.90E-01%
nd150 6.57E-01 6.57E-01 6.57€-01 6.57€-01 6.57E-01 6.57e-01 6.57E-01
sm150 7.00E-02 7.00€-02 7.00€-02 7.00E-02 7.00E-02 7.00E-02 7.00E-02
smi51 2.95E-01 2.94E-01 2.92€-01 2.90E-01 2.BBE-01 2.86E-01 2.84E-01
eul5! 1.28E-01 1.30E-01 1.32E-01 1.34E-01 1.36E-01 1.37E-01 1.39€-01
smi52 2.786-01 2.786-01 2.78E-01 2.78e-01 2.78E-01 2.78E-01 2.78E-01
eul52 1.236-04 1.18E-04 1.13E-04 1.0BE-04 1.03E-04 9.90E-05 9.48E-05
gdi52  1.80E-04 1.81E-04 1.82E-04 1.84E-04 1.85E-04 1.86E-04 1. 87€-04
eut53 1.706-01 1.70E-01 1.70E-01 1.70€-01 1.70E-01 {1.70E-01 1.70€-01
smi54 7.87E-02 7.87E-02 7.876-02 7.87€-02 7.87€-02 7.87e-02 7.87€-02
eul54 1.25€6-05 1.17E-05 1.09E-05 1.02E-05 9.56E-06 B8.94E-06 8.36E-06
gdi54 &.63E-05 &.72E-05 4.79E-05 &.86E-05 4.93E-05 4.99E-05 5.05E-05
eul5S5 2.42E-03 2.14E-03 1.89E-03 1.676-03 1.48E-03 1.31E-03 1.16E-03
gd155 3.26E-02 3.28E-02 3.31E-02 3.33E-02 3.35E-02 3.37e-02 3.38E-02
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ho165
totsal

sas2h: far-field

initial
.69E-01
.29E-07
A13E-04
.84E+00
.BOE+02
.80E+02
-99E+02
43E-03
95£-03
. 18E+02
.18E+02
78E-02
.00E-06
.60E+01
.60E+01
&L6E-05
.63E-03
.53E-03
.70E-01
.05€-03
.B2E-02
.02€+00
.39€-01
.01E-03
7e-03
1€-03
1E+00
0E-01

Wl
mm
OO
N &~

7E-03
1E+02
1E+02
4E+02

mm
* +
(=X -]
oN

2E+01
.78€E+00

o~
mm
o0
winN

9€E+00

3
5
3
8
1
1
]
6
4.
2
2
6.
8
1
1
6
9
1
4
2
5
1
2
1
4.
6.
4.
7.
1
2
6.
1.
1.
1
1
2
7.
7
2
3
1.
2.07E+04

crit based

.10€-06
.85E-06
.52E+02

File Name: tuff5.sum

.27€-05
.10E-06
.85E-06
.52E+02

on b&w 15x15,
0decay, following reactor irradiation identlfled b

3E-04

8E-01

A =tk ik P
m
]
(-]
S

9E-02
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(.3

0

4

0
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.14E-04

3

67€-03

8

7
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1

8

6E-01
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BBAO00000-01717-0200-00021 REV 00  ATTACHMENT

1.52€+02

1.63€-02
6.71€-03
4.26€-03
1.29€-03

1.52E+02

1.

6.

4. 265 03
1.29€-03
4.35€e-04
1.34€-04
3.81E-05
1.27€-05
4.10E-06
1.85€-06
1.52€+02

3.00wtX, 20gwd/mtu 40% h2o0/ 8% uo
pouer— 4 .000E-03mw, burnup-1 4610E+02mwd,
e radioactivity, curies

basis =single reactor assembly
1321 .9d

nucr1d

913.1d 1217.5 d

3.21£-01 3.06E-01
5.29E-07 5.29E-07
3.13E-04 3.13E-04
7.52E+00 7.12E+00
1.69E+02 1.66E+02
1.69E+02 1.66E+02
4.01E-03 1.09E-04
6.43E-03 6.43E-03
5.10E-03 5.15€E-03
1.116-02 &4.11E-04
2.44E-02 9.05E-04
6.78E-02 6.78E-02
4.40E-06 3.61E-06
2.92E+00 1.65E+00
2.92E+00 1.65E+00
6.46E-05 6.46E-05
8.52E-03 8.18E-03
1.77E-04 8.60E-05
1.55€-03 1.53€-03
1.99€-03 1.97€-03
4.336-04 B8.46E-05
5.436-01 4.39E-01
1.336-01 1.07e-01
1.01E-03 1.01€-03
1.41€-04 1.41E-04
1.01€-03 1.01€-03
2.26E-03 3.26E-04
2.316-03 3.33E-04
1.14E-04 1.14E-04
1.056-02 7.92E-03
6.67E-03 6.67E-03
1.816+02 1.77€+02
1.71E+02 1.67€+02
2.00E+01 9.53€+00
2.00E+01 9.53€+00
2.80E-01 1.33e-01
3.98E+01 3.20E+01
7.63E+00 7.58E+00
1.916-02 1.83E-02
2.76E-03 2.59€-03
8.25€-01 7.29E-01
7.92e+02 7.47€+02

NGNdﬂNQb"-‘—-OU‘-&b-I-l-lalu-a_-—lbﬂﬁOONGU‘—lU‘QN—l—lON\ﬂ

LI I Y

92E-01

.29E-07
.13E-04
.75E+00
.62E+02
.62E+02
.96E-06
.43E-03
.19E-03
.52E-05
.35E-05
.78E-02

4E-04

. 156402

1826 3 d

2.79E-01
5.29E-07
.12E-04
.40E+00
59E+02
.59E+02
.04E-08
.43E-03
.24E-03

Xv -

Page 47

fission products page 63
flux= 2.79E+0Bn/cm**2-sec
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sas2h; far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo fission products page 64
decay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup-1 4610E+02mwd, flux= 2.79E+0Bn/cm**2-sec
0 element thermal power, uatts
basis =zsingle reactor assembl

fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826. 3 d

h 1.25€E-05 1.19€-05 1.13E-05 1.08E-05 1.03E-05 9.85E-06 9.40E-06
se 3.33E+00 9.80E-08 9.BOE-08 9.80E-08 9.80E-08 9.80£-08 9.80E-08
kr 1.29E+01 1.26E-02 1.196-02 1.13E-02 1.07E-02 1.01E-02 9.59E-03
sr 2.01E+01 2.136-01 2.01E-01 1.96E-01 1.92E-01 1.88E-01 1.85€-01
Yy 2.81E+01 9.95€-01 9.56E-01 9.37E-01 9.17E-01 8.99€-01 8.81E-01
zr 1.20E+01 4.0BE-02 1.51€E-03 5.67e-05 2.80E-06 8.01E-07 7.27€-07
nb 2.156+01 8.25E-02 3.16E-03 1.18E-04 5.23E-06 1.06E-06 9.08E-07
tc 6.48E+00 3.40E-05 3.40E-05 3.40E-05 3.40E-05 3.40E-05 3I.40€E-05
ru 7.126-01 2.18e-03 3.13E-04 1.73E-04 9.82E-05 5.57E-05 3.16E-05
rh 3.836-01 8.71E-02 4.93E-02 2.79E-02 1.58E-02 8.98€-03 5.09E-03
ag 7.41E-02 2.00E-07 8.59E-08 3.69E-08 1.59E-08 6.871E-09 2.93E-09
cd 6.86E-02 1.06E-05 9.66E-06 9.27€E-06 8.89E-06 B8.54E-06 8.19E-06
sn 1.87e+00 3.90E-05 1.02E-05 4.53E-06 3.386-06 3.13€-06 3.06E-06
sb - 7.51E+00 2.64E-03 2.14E-03 1.73E-03 1.40€-03 1.14€E-03 9.25€-04
te 9.29E+00 4.13E-04 1.68E-04 1.16E-04 9.09E-05 7.32E-05 5.92E-05
i 2.08E+01 5.31E-08 5.31€-08 5.31E-08 5.31E-08 5.31E-08 5.31E-08
cs 1.83E+01 2.09€-01 2.05E-01 2.01E-01 1.97€-01 1.93€-01 1.89E-01
ba 1.19E+01 6.96E-01 6.83E-01 6.70E-01 6.57E-01 6.45€-01 6.32E-01
ce 4&.40E+00 5.79€E-02 2.74E-02 1.31E-02 6.24E-03 2.97E-03 1.42E-03
pr 6.24E+00 6.45€-01 3.0BE-01 1.47€-01 7.00E-02 3.34E-02 1.59E-02
pm 3.40E-01 2.27E-02 1.82E-02 1.46E-02 1.17€-02 9.41E-03 7.55E-03
sm 2.10E-02 9.09E-04 9.03E-04 B.97E-04 B8.91E-04 8.86E-04 8.80E-04
eu 9.31E-03 1.01€-03 9.04E-04 B8.12E-04 7.30E-04 6.56E-04 5.91€E-04
totals 2.61E+02 3.076+00 2.47E+00 2.22E+00 2.08E+00 1.99E+00 1.93E+00

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo fission groducts page 65
decay, following reactor irradiation identified br pouers 4 .000E-03mw, burnup-I &610E+02mud, flux= 2.79E+08n/cm**2-sec
0 nuclide gamma power, watts

basis =g gle reactor assembly

initial 304.4 d 608.8d 913. 1217, ~1521.9 d 1826.3 d

kr 85 1.17E-04 1.11€-04 1.05€-04 9.965-05 9.41E-05 8. 92E:05 8.45€-05
90 1.B1E-06 1.78E-06 1.74E-06 1.70E-06 1.67E-06 1.64E-06 1.60E-06

nb 93m 5.52E-08 5.58E-08 5.63E-08 5.69E-08 5.74E-08 5.79E-08 5.84E-08
Ir 95 9.47E-01 3.51E-02 1.30E-03 4.B1E-05 1.78E-06 6.61E-08 2.45€-09
nb 95 9.BBE-01 7.78E-02 2.98E-03 1.11E-04 4.10E-06 1.52€-07 5.63€-09
rh102 1.02E-07 B8.39E-08 6.88E-08 5.64E-08 &.62E-08 3.78E-08 3.10£-08
rh106 1.95E-02 1.11E-02 6.28E-03 3.56€-03 2.02E-03 1.14E-03 6&.48E-04
ag110m &.50E-07 1.93E-07 B8.31E-08 3.576-08 1.53E-08 6.59E-09 2.83E-09
sni2'm 6.096-08 6.03E-08 5.96E-08 S.90E-08 5.84E-08 5.78E-08 5.72E-08
sb125 2.63E-03 2.13E-03 1.73E-03 1.40E-03 1.13€-03 9.156-04 7.40E-04
te125m 5.04E-05 4.27E-05 3.46E-05 2.80E-05 2.26E-05 1.83E-05 1.48E-05
sn126 7.80E-07 7.80E-07 7.80E-07 7.80E-07 7.80E-07 7.80€-07 7.80€-07
sb126 6.64E-D5 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30€-06 2.30E-06
sb126m S5.90E-05 9.29E-06 9.29€E-06 9.29E-06 9.29€-06 9.29E-06 9.29E-06
§129 1.65E-08 1.66E-08 1.64E-08 1.66E-08 4.66E-08 1.66E-08 1.66E-08
c8134 2.24E-04 1.69E-04 1.2BE-04 9.65E-05 7.30E-05 5.51E-05 4.17E-05
bai37m 6.42E-01 6.29€-01 6.17E-01 6.05E-01 5.94E-01 5.83e-01 5.71€E-01
cel44 2.07E-02 9.89E-03 4.72E-03 2.25E-03 1.07E-03 5.12E-04 2.44E-04
prid4d  3.16E-02 1.51E-02 7.18€-03 3.42E-03 1.63€E-03 7.79€-04 3.71€-04
pr164m 1.91E-04 9.11E-05 4.35€-05 2.07E-05 9.88€-06 4.71E-06 2.25E-06
pmi47  1.98E-06 1.61E-06 1.29€E-06 1.03E-06 B8.30€-07 6.66E-07 5.34E-07
sm151  6.54E-07 6.50E-07 6.46E-07 6.42E-07 g.SBE-OT 6.34E-07 6.30E-07
eu152 1.50E-04 1.43E-04 1.37E-04 1.31E-04 1.26E-04 2.205-0‘ 1.15E-04
eul54 2.51E-05 2.356-05 2.20E-05 2.06E-05 1.92€-05 §.80E-05 1.68E-05
eul55 &.58E-04 4.05€-04 3.58E-04 3.16E-04 2.80E-04 2.47E-04 2.19E-04
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total

1.29€+02

File Name:
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sas2h: far-field crit based on b&w 15x15,6 3.00 2
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd,
0

totals

.50E-07
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7.83E-01

photon spectrum
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emean
(mev)

8E+11

8E+10
9E+10

.63E+07
L13E+11
.36E+04
.39€+08
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6.00E-01 5.87E-01 5.74E-01
wtX, 20gwd/mtu 40X h20o/ BX uo

ent ?amma power, watts

s ssingle reactor assembly
1217.5 d 1521.9 d 1826.3-d
9.41€-05 8.92E-05 8.45E-05
1.67E-06 1.64E-06 1.60E-06
1.7BE-06 6.61E-08 @.45E-09
4.16E-06 2.12E-07 6.58E-08
2.02E-03 1.44E-03 6.48E-04
1.54E-08 6.60E-09 2.84E-09
8.48E-07 8.42E-07 8.39€-07
1.14E-03 9.26E-04 7.52€-04
2.27E-05 1.83E-05 1.48E-05
1.66E-08 1.66E-08 1.66E-08
7.30E-05 5.51E-05 4.17€-05
5.94E-01 5.83E-01 S5.71E-01
1.07E-03 5.126-04 2.44E-04
1.64€E-03 7.8B3E-04 3.74E-04
8.30€-07 &6.66E-07 5.34E-07
6.38E-07 6.34E-07 6.30E-07
4.25E-04 3.86E-04 3.51E-04
6.00E-01 5.87e-01 5.74E-01

Page 49

fission products page 66
flux= 2.79E+08n/cm**2-sec

page 67

as a function of time for light elements, cladding and structural materials

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2
w, burnup= 146.mwd, flux= 2.79E+08 n**2-sec
spectrum of photon release rates,bfhotons/sec

power=

.00 m

basis =

tim
304.6 d 608.84d
S.556+04 4.44E+04
1.77e+04 1.41E+04
1.19E+04 9.55€+03
6.71€+03 5.37e+03
4 . 59€+03 3.67E+03
4 .50E+03 3.61E+03
4 .48E+03 3.59E+03
2.39E+05 1.92E+05
1.91E+05 1.53E+05
4.78E-01 3.83E-01
4.256-02 3.40€E-02
9.53E-03 7.63E-03
1.49E-04 1.20E-04
.00E+00 .00€E+00
.00E+00 .00€E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
5.36E+05 4.29€+05
3.75E+05 3.01E+05
spectrum of

basis =

tim
306.4 d 608.8d

single reactor assembly

e after discharge
913.1d 1217.5d 1521.9 d 1826.3 d
3.56E+04 2.856+04 2.28E+04 1.83E+04
1.13e+04 9.07E+03 7.26E+03 5.82E+03
7.65E+03 6.136+03 4.91E+03 3.93£+03
4.30E+03 3.45E+03 2.76E+03 2.21E+03
2.94E+03 2.34E+03 1.B9E+03 1.51E+03
2.89E+03 2.31E+03 1.85E+03 1.48E+03
2.88e+03 2.30E+03 1.84E+03 1.48E+03
1.54E+05 1.23E+05 9.B5E+04 7.89E+04
§.226+05 9.81E+04 7.85E+04 6.29E+04
3.07e-01 2.46E-01 1.97e-01 1.58E-01
2.73e-02 2.18€-02 1.75e-02 1.40E-02
6.11E-03 4.90E-03 3.926-03 3.14E-03
9.57e-05 7.67E-05 6.14E-05 4.92E-05
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00E+00 .00E+00 .00€E+00
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00E+00  .0CE+00 .00E+00
3.44E+05 2.75E+05 2.20E+05 1.77e+05

2.41E+05 1.93E+05 1.54E+05 1.24E+05
energr release rates, mev/watt-sec
single reactor assembly

e after discharge
913.1d 1217.5d 1521.9 d 1825.3 d
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photon spectrum as & function of time

File Name:
1.00€-02 1.29E+06
3.00E-02 1.27€+06
5.50E-02 1.62€E+06
8.50E-02 1.47E+06
1.20E-01 1.47E+06
1.70e-01 2.18E+06
3.00E-01 &.41E+06
6.50E-01 4&.70E+06
1.13E+00 1.40E+06
1.586+00 3.56€E+08
2.00E+00 B.96E+04
2.40E+00 2.18E+04
2.80E+00 1.49€E+08
3.256+00 1.10E+01
3.75e+00 1.30€+05
4 .25E+00 1.93E+03
4.75e+00 7.87€-19
5.50E+00 1.50€-19

total 5.25€6+08
watts 3.37e-01
emean
(mev) initial
1.00E-02 2.61E+14
3.00E-02 1.14E+14
5.50E-02 6.07E+13
8.50E-02 4.20E+13
1.20E-01 3J.44E+13
1.70E-01 5.50E+13
3.00E-01 1.10E+14
6.50E-01 2.29E+14
1.13e+00 7.81E+13
1.586+00 4.04E+13
2.00E+00 1.23E+13
2.40E+00 1.06E+13
2.80E+00 4.23E+12
3.256+00 2.48E+12
3.756+00 1.26E+12
4.256+00 1.39E+12
&.756+00 4.08E+11
5.50e+00 3.04E+11
total 1.06E+15
mev/sec &.44E+14
emean
(mev) initial
1.00E-02 6.51E+08
3.00e-02 8.54E+08
5.50E-02 B8.35E+08
8.50E-02 8.92E+08
1,206-01 1.03E+09

tuffS.sum

1.39€-01
1.32€-01
1.64E-01
1.43E-01
1.38€-01
1.91€-01
3.36E-01
3.89€+01
5.37€+01
1.88€-04
2.13€E-05
5.72€-06
1.04E-07

.00E+00

.00E+00

.00E+00

.00E+00

.00E+00
9.38E+01
6.02E-08
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00000000

.90E-02
49E-02
.05E-01
.15€6-02
.83E-02
.23E-01
.16E-01
.S0E+01
LA4E+D1
L21E-04
.36E-05
.67E-06
.70E-08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
6.02E+01
3.86E-08

O Wl = —a Wl NI N =0 00 O — 00 00
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3.

for fission products

7
6
8
7
7
9
1.
2
2
9
1
2
5

.13€-02
.80€-02
42E-02
.33€-02
.07E-02
.B4E-02
73e-01
-00E+01
.76E+01
.67E-05
.09E-05
.94E-06
.37E-08
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.82E+01
09e-08
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5.71E-02 4.57E-02
5.456-02 4.36E-02
6.75E-02 5.40E-02
5.87E-02 &4.70£-02
5.66E-02 4.54E-02
7.88e-02 6.31E-02
1.386-01 1.11E-01
1.60E+01 1.28E+01
2.21E+01 1.77e+01
7.75E-05 6.20E-05
B.75€-06 7.00E-06
2.356-06 1.88E-06
46.30E-08 3.44E-08

.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
.00€+00 .00E+00
3.86E+01 3.09€+01
2.486-08 1.98E-08
page 68

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2
powers= . mw, burnup= 146.mwd, flux= 2.79E+08 n**2-sec
spectrum of pﬁoton release rates, Thotons/sec
basis = single reactor assembly
time after discharge

306.46d 608.8d 913.1d 1217 d 1521.9 d 1826.3 d

7.89E+12 6.25E+12 5.47E+12 5.04E+12 &4.78E+12 &.60E+12
J.41E+12 2.67E+12 2.32E+12 2.12E+12 2.01E+12 1.93E+12
1.716+12 1.33E+12 1.15E+12 1.05E+12 9.93e+11 9.54E+11
1.026+12 7.78E+11 6.59E+11 5.95E+11 5.58E+11 5.34E+11
1.04E+12 6.94E+11 5.25E+11 4&.40E+11 3.956+11 3.70E+11
6.56E+11 5.00E+11 &.27E+11 3.88E+11 3.656+11 3.S50E+11
7.09E+11 5.35E+11 &.50E+11 4&.05E+11 3I.79E+11 3I.63E+1}
7.586+12 6.25E+12 6.02E+12 5.86E+12 5.73e+12 5.61E+12
5.556+10 3.75E+10 2.86E+10 2.40E+10 2.14E+10 1.99E+10
1.94E+10 1.0BE+10 6.62E+09 4.54E+09 3.49E+09 2.95E+09
2.94E+10 1.41E+10 6.85E+09 3.36E+09 1.69E+09 B.83E+08
6.196+08 3.27E+08 1.74E+08 9.30E+07 5.01E+07 2.72E+07
8.07€+07 &.38E+07 2.39E+07 1.31€+07 7.21€+06 3.99E+06
1.01E+07 5.756+06 3.26E+06 1.85€E+06 1.05E+06 5.93E+05
4 . 47E+03 2.53E+03 1.44E+03 B.14E+02 4.61E+02 2.61E+02
2.00E-07 2.01€-07 2.01E-07 2.01E-07 2.01€-07 2.01€E-07
1.006E-07 1.01E-07 1.01E-07 1.01€-07 1.01€-07 1.01€-07
T.45E-08 7.46E-08 T.4TE-08 7.48E-08 7.49E-08 7.49e-08
2.41E+13 1.91E+13 1 T1E+13 1.59€+13 1.52E+13 1.47E+13
5.80E+12 4&.76E+12 &.48E+12 &.31E412 &.19€+12 &.09€+12

spectrum of cnergr release rates, mev/watt-sec
.

basis = sing

time after discharge

g
”1 T4E+O7
1.
1

13.1d
37E+07

SB8E+Q7
40E+07
.S8E+07

12

7.5 d
.26E+Q7

+32E407

reactor assembly
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Q=00

Q-

gamma

mean
nuclide

kr 85
sr 90
90
rh106
cs137
bal37m
celbds
priss
pmis?

mean
nuclide

kr 85
sr 90
90
rh106
sb125
te125m
cs137
bal137m
celéd
pribé4
pmi&7

mean
nuclide

kr 85
sr 90

90
rh106
cs137
celéd

mean

1.70E-01
3.00€-01
6.50E-01
1.13E+00
1.58E+00
2.00E+00
2.40E+00
2.80€+00
3.25€E+00
3.75€e+00
4 .25€E+00
4 .756+00
5.50£+00
total
watts

energy =

initial
.66E+10
-33e+11

energy =

jnitial
1.36E+10
2.07E+11
1.17e+12
1.59€+11
1.87e+10
1.02E+10
1.88E+11
5.44E+11
8.23E+11
1.

1.

energy =

initial
8.33E+09
1.22E+11
8.11E+11
1. 13E+11
1.09E+11
1.196+11
1.09€E+12
8.18€+09
9.21€E+09

energy =
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2.34E+09 2.79E+07 2.13E+07 1.B1E+07 1.65E+07 1.55E+07 1.49E+07
8.25E+09 5.32E+07 4.01E+07 3.386+07 3.04E+07 2.BSE+07 2.72E+07
3.73e+10 1.23E+09 1.02E+09 9.78E+08 9.53£+08 9.31E+08 9.12E+08
2.206+10 1.56E+07 1.05E+07 8.05E+06 6.74E+06 4.03E+06 5.40E+06
1.59+10 7.65E+06 &.26E+06 2.61E+06 1.79E+06 1.38E+06 1.16E+06
6.Y4E+09 1.47E+07 7.07e+06 3.43E+06 1.68E+06 B.44E+05 4.41E+05
6.376+09 3.72E+05 1.96E+05 1.04E+05 5.58E+04 3.01E+04 1.63E+04
2.96E+09 5.656+04 3.07E+04 1.67E+04 9.17E+03 5.056+03 2.79€+03
2.01E+09 B8.24E+03 4.67E+03 2.65E+03 1.50E+03 B.50E+02 4.82E+02
1.1BE+09 4 .19€+00 2.376+00 1.35E+00 7.63E-01 &.32E-01 2.45E-01
1.48E+09 2.13€-10 2.13E-10 2.13E-10 2.14€-10 2.14E-10 2.14E-10
4.85E+08 1.19€-10 41.19E-10 1.20E-10 1.20E-10 1.20E-10 1.20E-10
4.18e+08 1.02E-10 1.03E-1 1.03e-10 1.03e-10 1.03e-10 1.03E-10
1.11E+11  1.47E+09 19E+09 1.12E+09 1.08E+09 1.05€+09 1.02E+09
7.126+01 9.44E-01 7.63E-01 7.18E-01 6.92E-01 6.72E-01 6.56E-01 69
page
principal photon sources in group 1 Bhotons/sec
.0100 mev. nuclides exceeding 1. 0£-03 of total group release rate (4.786+12) at 1521.9 d
time after discharg
304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
4.62E+10 4.19E+10 3.97E+10 3.76E+10 3. S6E+10 3.37E+10
7.186+11 7.03E+11 6.89e+11 6.75E+11 6.61E+11 6 4BE+11
3.53E+12 3.46E+12 3.39e+12 3.32E+12 3.25E+12 3.18E+12
2.70E+11 1.53E+11 B8.4BE+10 4.92E+10 2.79E+1 1.58E+10
6.62E+11 6.50E+11 6.37€+11 6.25€+11 6.13E+11 6.01E+11
3.11E+10 3.05E+10 2.99E+10 2.93E+10 2.88E+10 2.82E+10
1.69E+11 8.06E+10 3.856+10 1.83E+10 B8.75E+09 4.17€+09
2.24E+12 1.07E+12 S.10E+11 2.43E+11 1.16E+11 5.53E+10
7.19E+10 5.77E+10 4.63E+10 3.71E+10 2.98E+10 2.39€E+10
principal photon sources in group ghotons/sec
.0300 mev. nuclides exceeding 1.0E-03 of total group release rate (2.01E+12) at 1521.9 d
time after discharge
304.4 4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.296410 1.226+10 1.16E+10 1.10E+10 9.04E+10 9.83E+09
2.03E+11 1.99€+11 1.95€6+11 1.91E+11 1.87e+11 1.83E+11
1.156+12 1.13+12 1.10e+12 1.08E+12 1.06E+12 1.04E+12
9.02E+10 S5.11E+10 2.90E+10 1.64E+10 9.31E+09 5.2BE+09
1.526+10 1.23E+10 9.96E+09 B.06E+09 6.52E+09 5.28E+09
8.656+09 7.01E+09 5.67€+09 &.59€+09 3.72E+09 3.01E+09
1.856+11 1.81E+11 1.7BE+11 1.74E+11 1.71E+11 1.68E+11
5.34E+11 5.23E+11 S5.13E+11 S.04E+11 &.94E+11 4.85E+11
3.93e+11 1.87E+11 B8.93c+10 4.26E+10 2.03E+10 9.69E+09
7.41E+11 3.54E+11 1.69E+11 8.04E+10 3.84E+10 1.83E+10
1.58E+10 1.276+10 1.02E+10 8.17E+09 6.55E+09 5.26E+09
principal photon sources in group 3 Bhotons/sec
.0550 mev. nuclides exceeding 1. 0€-03 of total group release rate (9.93+11) at 1521.9 d
time after discha
304.4d4 608.8d 913.1d 1217.5d 1521.9 d 1826 3d
7.90E+09 7 4BE+09 T7.09€+09 J72E409 6.36E+09 6.03E+09
1.20E+11 JITE+1T 1.156+11  1.13e+11 1.10E+1 1 0BE+11
7.94E+11 ?.78E+11 7.62E+11 T.47E+11 7.32E+11 7.17e+11
6.39e+10 3.62E+10 2.05€+10 1.16E+10 6.59E+09 3.74LE+0Q9
1.076+11 1.05+11 1.036+11 1.01E+11 9.94E+10 9.75E+10
5.6BE+10 2.71E+10 1.29€+10 6.16E+09 2.94E+09 1.40E+09
5.20E+11 2.48E+11 1.18E+11 5.65E+10 2.69E+10 1.28E+10
6.64E+09 5.33E+09 &.28E+09 3.43E+09 2.75E+09 2.21E+09
8.14E+09 7.20E+09 6.36E+09 5.62E+09 &4.9TE+09 4.39E+09 70
age
principal photon sources in group 4 Bhotons/sec P
.0850 mev. nuclides exceeding 1. 0€-03 of total group release rate (5.58E+11) at 1521.9 d
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nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 4.17E+09 3.956+09 3.74E+09 3.55E+09 3.36E+09 3.19E+09 3.02E+09
sr 90 5.84E+10 5.72E+10 5.60E+10 5.49E+10 5.386+10 5.27E+10 5.16E+10
90 4.69E+11 4&.60E+11 4.S0E+11 4.41E+11 4. 32E+11 4.23E+11 4.15E+11
rh106 6.70E+10 3.80E+10 2.15€+10 1.22E+10 6.91E+09 3.92E+09 2.22E+09
cs137 S5.136+10 5.03E+10 4.93E+10 4.B4AE+10 4.75E+10 4.66E+10 4.57E+10
celédd 1.68E+11 B8.02E+10 3.836+10 1.82E+10 8.70E+09 4.15E+09 1.98£+09
pridd  6.42E+11 3.06E+11 1.46E+11 6.97€+10 3.32E+10 1.58E+10 7.56E+09
pmi47  2.33E+09 1.B9E+09 1.52€+09 1.22E+09 9.76E+08 7.83E+08 6.29E+08
eul55  1.40E+10 1.24E+10 1.09E+10 9.66E+09 8.5k5+09 7.55E+09 6.67E+09
0 princlpal photon sources in group ghotons/sec
mean energy = .1200 mev. nuclides exceedlng 1. OE 3 of total group release rate
nuclide time after discharge
fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 2.51E+09 2.38E+09 2.26E+09 2.14E+09 2.03E+09 1.92E409 1.82E+09
sr 90 3.32E+10 3.25E+10 3.19€+10 3.12E+10 3.06E+10 3.00E+10 2.94E+10
90 3.30E+11 3.23E+11 3.17E+11 3.10E+11 3.04E+11 2.98€E+11 2.92E+11
rh106 4.84E+10 2.74E+10 1.55E+10 B.B1E+09 &.99E+09 2.83e+09 1.60E+09
cs137 2.87E+10 2.82E+10 2.76E+10 2.71E+10 2.66E+10 2.61E+10 2.56E+10
cetdsd 8.256+11 3.93E+11 1.88E+11 B8.956+10 4.27E+10 2.03e+10 9.70E+09
pridé  &.60E+11 2.19E+11 1.05E+11 4.9BE+10 2.38E+10 1.13E+10 5.41E+09
eul55 7.99E+09 7.06E+09 6.24E+09 S5.51E+09 4&.87E+09 4.31E+09 3.B1€+09
0 principal photon sources in group ghotons/sec
mean energy = .1700 mev. nuclides exceeding 1. 0E-03 of total group release rate
nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 2.00E+09 1.89E+09 1.79E+09 1.70E+0% 1.61E+09 1. 53409 1.45E+09
sr 90 2.37E+10 2.326+10 2.27E+10 2.23E+10 2.18E+10 2.14E+10 2.09E+10
90 3.40E+11 3.33e+11 3.27e+11 3.20e+11 3.13e+11 3.07e+11 3.01E+11
rh106 S5.19E+10 2.94E+10 1.67E+10 9.44E+09 S5.356+09 3.03E+09 1.72E+09
sb125 2.82E+09 2.29E+09 1.85€E+09 1.50E+09 1.21E+09 9.82E+08 7.95E+08
cs137  2.03E+10 1.99+10 1.956+10 1.92e+10 1.88E+10 1.84E+10 1.81E+10
pridd - 4.86E+11 2.32E+11 1.11E+11 5.27e+10 2.51E+10 1.20e+10 5.72E+09
0 prlncipal photon sources in group 7, ghotonslsec
mean energy = .3000 mev. nuclides exceedlng 1.0E-03 of total group release rate
nuclide ) time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 1.21E+09 1.14E+09 1.08E+09 1.03E+09 ©.72E+08 9.21E+08 8.73E+08
sr 90 1.07E+10 1.05E+10 1.03E+10 1.01E+10 9.89€+09 9.69E+09 9.50E+09
90 3.78E+11 3.70E+11 3.63E+11 3.556+11 3.48E+11 3.41E+11 3.34E+11
rh106 6.26E+10 3.55E+10 2.01E+10 1.14E+10 6.46E+09 3.66E+09 2.07€E+09
cs137 1.03E+10 1.01E+10 9.BBE+09 ©.69E+09 9.51E+09 9.33E+409 9.15E+09
; pridé 5.69E+11 2.71E+11 1.29E+11 6.17E+10 2.94E+10 1.40E+10 6.69E+09
0 principal photon sources in group 8, ghotonslsec
mean energy = .6500 mev. nuclides exceeding 0E-03 of total group release rate
nuclide - tlme after discharge
fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
90 1.60E+11 1.56E+11 1.53E+11 1.50E+11 ATEH1T 1.44E+11 1.41E+11
rh106 1.93E+11 1.09E+11 6.21E+10 3.52E+10 1.99€+10 1.13E+10 6.41E+09
sb125 . 2.29E+10 1.86E+10 1.51E+10 1.22E+10 9.86E+09 7.98E+09 6.46E+09
ba137m 6.12E+12 6.00E+12 S5.88E+12 S5.77e+12 5.66€+12 5.556+12 5.45E+12
priéé 3.88E+11 1.85E+11 B8.83E+10 4.216+10 2.01€+10 9.58e+09 &.57+09
0 : grlncipal photon sources in group 9, photons/sec
mean energy = 1.1250 mev., nuclides exceeding 1.0€-03 of total group release rate
“huclide time after discharge
initiat 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
90 2.08E+10 2.04E+10 2.00E+10 1.96E+10 91.92E+10 1.88€E+10 1.84E+10
rh106  1.80E+10 1.02E+10 5.78E+09 3.28E+09 1.865+09 1.05e+09 5.975*08

Page 52

(3.95E+11) at

(3.65E+11) at

(3.79e+11) at

(5.73E+12) at

(2.14E+10) at

1521.9 d

1521.9 d

1521.9 d

1521.9 d

1521.9 d

page
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pri4s
eul52
euls4

mean
nuclide

90
rh106
cs134
pri44
eu152

mean
nuclide

90
rh106
priss

mean
nuclide

90
rh106
pril4é

mean
nuclide

rh106
pri&é

mean
nuclide

rh106

mean
nuclide

rh106

mean
nuclide

cel42
smi147

mean
nuclide

celé?2
smi47

mean
nuclide

cel42

4.97E+10 2.37E+10 1.13E+10 5.396+09 2.57E+09 1.23E+09 5.85E+08
3.376+08 3.23E+08 3.096+08 2.96E+08 2.84E+08 2.72E+08 2.60E+08
8.42E+07 7.B7E+07 7.36E+07 6.88E+07 6.44E+07 6.02E+07 5.63E+07
principal photon sources in group 10, Shotons/sec.
energy = 1.5750 mev. nuclides exceeding 1.0E-03 of total group release
. time after discharge
fnitial 304.4 d 608.Bd 913.1d 1217.5d 1521.9 d 1826.3 d
2.66E+09 2.61E+09 2.55E+09 2.50E+09 2.45E+09 2.40€E+09 2.35E+09
3.39e+09 1.92E+09 1.09E+09 6.18E+08 3.50€+08 1.99€+08 1.13E+08
2.376+07 1.79E+07 1.356+07 1.02E+07 7.71E+06 5.83€E+06 4.41E+06
3.096+10 1.476+10 7.03E+09 3.35E+09 1.60E+09 7.63€+08 3.64E+08
1.556+08 1.48E+08 1.42E+08 1.36E+08 1.30E+08 1.25E+08 1.19E+08
grincipal photon sources in group 11 Bhotons/sec
energy = 2.0000 mev. nuclides exceeding L0E-03 of total group release
ime after discharge
fnitial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.596+08 1.56E+08 1.53E+08 1.50E+08 1.47E+08 1.44E+08 1.41€+08
1.10E+09 &.25E+08 3.54E+08 2.01E+08 1.14E+08 6.45E+07 3.66E+07
5.99E+10 2.86E+10 1.36E+10 6.50E+09 3.10E+09 1.4BE+09 7.05e+08
grincipal photon sources fn group 12, Bhotons/sec
energy = 2.4000 mev. nuclides exceeding 1.0E-03 of total group release
B time after discharge
fnitial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
9.28E+04 9.10E+04 B8.91E+04 8.73E+04 B.55E+04 8.38E+04 B8.21E+04
6.16E+08 3.49E+08 1.98E+08 1.12E+08 6.36E+07 3.61E+07 2.04E+07
5.66E+08 2.70E+08 1.29E+08 6.14E+07 2.93E+07 1.40E+07 6.67€+06

grincipal photon sources in group 13, photons/sec
energy = 2.8000 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4 d 608.8 d 913.1 d 1217.5d 1521.9 d 1826.3 d
1.04E+08 5.89E+07 3.34E+07 1.89E+07 1.07E+07 6.0BE+06 3.45E+06
4.56E+07 2.18E+07 1.04E+07 &4.95E+06 2.36E+06 1.13E+06 5.37€+05
grincipal photon sources in group 14, ghotons/sec
energy = 3.2500 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
fnitial 304.4 4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.79€+07 1.01E+07 5.756+06 3.26E+06 1.85E+06 1.05E+06 5.93E+05
grincipal photon sources in group 15 Bhotons/sec
energy = 3.7500 mev. nuclides exceeding 1.06-03 of total group release
- time after discharge
fnitiel 304.4 d 608.8d 913.1d 1%217.5d 1521.9 d 1828.3 d
7.886+03 4.47E+03 2.53E+03 1.44E+03 8.14E+02 &.61E+02 2.61E+02
principal photon sources in group 16, ghotonslsec
energy = 4.2500 mev. nuclides exceeding 1.0£-03 of total group release
time after discharge
fnitial 304.4 d 608.8d 913.1d 1217.5d_ 1521.9 d_ 1826.3 d
1.46E-07 1.46E-07 1.46E-07 1.46E-07 1.46E-07 9§.46E-07 1.46E-07
5.386-08 5.42E-08 5.46E-08 5.49€-08 5.51€-08 5.52E-08 5.54E£-08
principal photon sources in group 17, ghotonslsec
4.7500 mev. nuclides exceeding 1.0E-03 of total group release

1
tim
121

energy =
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
7.326-08 7.326-08 7.326-08 7.32e-08 7.32E-08 7.326-08 7.32E-08
2.706-08 2.72€-08 2.74E-08 2.75E-08 2.76E-08 2.77€-08 2.78E-08
grlncipal photon sources in group 18, Ehotonslsec .
energy = 5.5000 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
fnitisl 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
S.43E-08 5.43E-08 S5.43E-08 5.43E-08 S5.43E-08 5,436-08 5.43E-08

rate

rate

rate

rate

rate
rate

rate
rate

rate

(3.49E+09)

(1.69E+09)

(5.01E+07)

(7.21E+06)

(1.05€+06)

(4.61E+02)

(2.01€-07)

(1.01E-07)

(7.49€-08)
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at

at

at

at

at

at

at

at

at

1521.9 d

1521.9 d

1521.9 d

1521.9 d

1521.9 d
1521.9 d

1521.9 d

1521.9 d

i

1521.9 d
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sm147 2.00E-08 2.026E-08 2.03E-08 2.04E-08 2.05E-08 2.06E-08 2.06E-08

page 73
photon spectrum as a function of tlme for heavy metals and their daughters
0 sas2h: far-field crit based on b&w 15x15, 3.00utX, 209ud/mtu 40% h2o/ 8% uoc2
power= .00 mw, burnup= 146. mud, flux= 2.79E+08 n**2-sec
0 actinide Thoton release rates, photons/sec
basis = single reactor assembly
0
emean time after discharge
(mev) initial 304.4d 608.8Bd 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 1.34E+14 B8.65E+11 B.63e+11 B.61E+11 B8.59E+11 B8.57e+11 B8.55E+11
3.00E-02 B8.46E+12 4.62E+10 4.62E+10 4.62E+10 &4.62E+10 &4 .62E+10 4.62E+10
5.50E-02 1.09E+13 2.08E+10 2.08E+10 2.08E+10 2.08E+10 2.0BE+10 2.08E+10
8.50E-02 5.26E+13 1.51E+11 1.516+11 1.51E+11 1.51E+11 1.51€+11 1.51E+11
1.20E-01 5.43E+13 2.91E+10 2.91E+10 2.91E+10 2.91E+10 2.91€+10 2.91€+10
1.70E-01 1.72E+12 1.90E+10 1.90E+10 1.90E+10 1.90E+10 91.90E+10 1.90E+10
3.00E-01 2.876+13 1.30+11 1.306+11 4.30E+11 1.30e+11 1.30E+11 1.30E+11
6.50E-01 1.45E+12 6.31E+09 6.31E+09 6.31E+09 6.31E+09 6.31€+09 6.31E+09
1.13e+00 1.86E+12 9.19E+08 ©.19E+08 9.19€+08 9.196+08 9.19E+08 9.19+08
1.58E+00 1.10€+08 1.10€+08 1.10E+08 1.10€+08 1.11E+08 1.11E+08 1.11E+08
2.00E+00 3.72E+07 3.72E+07 3.72E+07 3.7ZE+07 3.72E+07 3.72e+07 3.72E+07
2.40E+00 4&.45E+05 4.52E+05 4.59E+05 4&.66E+05 4.73E+05 &.BOE+05 &4.87E+05
2.80E+00 9.61E+06 1.63E+06 1.63E+06 1.64E+06 1.64E+06 1.64E+06 1.64E+06
3.256+00 1.44E+04 1.44E+04 1.45E+04 1.45€+04 1.46E+04 1.46E+04 1.47E+04
3.756+00 &6.40E+03 6.39E+03 6.39E+03 6.39E+03 6.38e+03  6.386+03 6.38E+03
4.256+00 3.69E+03 3.69E+03 3.69€+03 3.69E+03 3.69E+03 3.68E+03 3.6BE+03
4.756+00 2.13E+03 2.13E+03 2.13E+03 2.13E+03 2.13E+03 2.13E+03 2.13€+03
5.50E+00 1.92E+03 1.92E+03 1.92E+03 1.92E+03 1.92€+03 1.92€+03 1.92E+03
0 total 2.93E+14 1.27E+12 1.27E+12 1.26E+12 1.26E+12 1.26E+12 1.26E+12
0 mev/sec 2.51€+13 7.52E+10 7.52E+10 7.52€+10 7.52E+10 7.51e+10 7.51E+10
0 actinide energy release rates, mev/watt-sec
0 basis = single reactor assembly
emean time after discharge
{mev) fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 3.34E+08 2.16E+06 2.16E+06 2.156+06 2.15€+06 2.14E+06 2.14E+06
3.00E-02 6.34E+07 3.46E+05 3.466+05 3.46E+05 3I.46E+05 3I.46E+05 3I.46E+05
5.50€-02 1.50E+08 2.86E+05 2.B6E+05 2.86E+05 2.B6E+05 2.86E+05 2.B6E+05
8.50E-02 1.12E+09 3.21E+06 3.21E+06 3.21E+06 3.21E+06 3.21E+06 3.21E+06
1.20E-01 1.63E+09 8.72E+05 8.72E+05 B8.72E+05 B8.72E+05 B8.72E+05 8.72E+05
1.70e-01 7.31e+07 8.08£+05 8.08E+05 B.08E+05 B8.08E+05 8.08E+05 8.08E+05
3.00E-01 2.156+09 9.78£+06 9.78E+06 9.78E+06 9.78E+06 9.78E+06 9.78E+06
6.50E-01 2.36E+08 1.03e+06 1.03E+06 1.03E+06 1.036+06 1.03e+06 1.03E+06
1.13e+00 5.23E+08 2.58E+05 2.58E+05 2.58E+05 2.58E+05 2.59€+05 2.59E+05
1.586+00 &.34E+04 &.35E+04 4.35E+04 4.35E+04 4.35€+04 4.35E+04 4.36E+04
2.00E+00 1.86E+04 1.86E+04 1.B6E+D4 1.B6E+04 1.86E+04 1.86E+04 1.86E+04
2.4L0E+00 2.67E+02 2.71E+02 2.76E+02 2.8B0E+02 2.84€+02 2.88E+02 2.92€+02
2.80E+00 1.13E+03 1.14E+03 1.14E+03 1.156+03 1.15E+03 1.156+03 1.15€+03
3.256+00 1.176+01 1.176+01 1.186+071 1.1BE+01 1.18E+01 1.19e+01 1.19€+01
3.756+00 6.00E+00 5.99E+00 5.99E+00 5.99E+00 5.98E+00 5.98E+00 5.98€+00
4.25E+00 3.92E+00 3.92E+00 3.926+00 3.92E+00 3.92E+00 3.91E+00 3.91E+00
4&.75E+00 2.536+00 2.53E+00 2.53E+00 2.53E+00 2.53E+00 2.53£+00 2.53e+00
5.50E+00 2.64E+00 2.64E+00 2.64E+00 2.64E+00 2.64E+00 2.64E+00 2.64E+00
0 total 6.28E+09 1.88E+07 1.8BE+07 1.8BE+07 1.88E+07 1.88E+07 1.88E+07
2 gamma watts 4.026+00 1.21E-02 1.21E-02 1.21E-02 1,20E-02 1.20E-02 1.20€-02 7
page

neutron source intensity as a function of time

0 gsas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2
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th230
th232
pa231

u23s
u23é

np235
np237
pulls
pu237
pu238

File Name:
initial 306.4 d
3.48e-10 3.55e-10
8.876-08 9.06E-08
8.72E-01 8.82E-01
5.58E-02 5.64E-02
J.11E-04 3.16E-04
7.256E-05 7.37E-05
1.096-01 1.09€E-01
3.45E-03 3.49€E-03
2.86E-01 2.89E-01
4.10E-02 4.17E-02
6.46E-01 6.56E-01
1.23E+00 1.25E+00
2.23E-01 2.25E-01
3.076-01 3.12E-01
2.66E-02 2.70E-02
4.21€-12 1.66E-16
9.80E-01 9.92E-01
1.77e-01 1.79E-01
2.24E-01 2.28E-01
1.94E-02 1.97E-02
3.71E-07 3.75€E-07
3.256-12 1.28E-16
5.67€-01 5.74E-01
1.25€6-01 1.26E-01
1.316-01 1.33e-01
1.39€-02 1.42E-02
4.17€-03 4.22E-03
2.11E-13 2.12E-13
2.94E-12 1.16E-16
6.266-01 6.33E-01
1.056-01 1.06E-01
8.156-03 8.28E-03
5.676+00 5.71E+00
2.93€6-06 2.95E-06
4.76€E-01 4.80E-01
2.31E-12 9.09€-17
1.49E-12 .00E+00
1.01E-01 1.01E-01
1.62E+00 1.63E+00
6.63E+03 6.63E+03
1.376+02 1.37€E+402
1.04E+03 1.04E+03
8.32E+02 8.32E+02
2.41E-08 1.42E-08
3.35E+03 3.35E+03
1.41€-01 1.16E-01
1.26E-08 1.18E-10
&4.56E+04 4.53E+04

tuffS.sum
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alpha-n neutron source, neutrons/sec/basis
= single reactor assembly

basis

608.8d 913.1 d
3.62E-10 3.70€-10
9.24E-08 9.43E-08
8.92E-01 9.02e-01
5.67E-02 5.69E-02
3.21E-04 3.26E-04
T.49E-05 7.61€E-05
1.116-01 1.13e-01
3.536-03 3.57€e-03
2.90E-01 2.91€E-01
4.24E-02 4.31€-02
6.67E-01 6.78€E-01
1.26E+00 1.28€+00
2.27E-01 2.27€E-01
3.176e-01 3.23e-01
2.75€6-02 2.79e-02
6.516-21 2.56E-25
1.00E+00 1.01€+00
1.79€-01 1.80€-01
2.326-01 2.36E-01
2.00E-02 2.04E-02
3.796-07 3.84€E-07
5.03E-21 1.98E-25
5.81E-01 5.87E-01
1.27€E-01 1.27E-01
1.366-01 1.38e-01
1.44E-02 1.46E-02
4&.276E-03 4.32€e-03
2.14€E-13 2.16E-13
4.54E-21 1.79€-25
6.41E-01 6.48E-01
1.07e-01 1.07e-01
8.42E-03 B8.56E-03
5.76E+00 5.81E+00
2.976-06 3.00E-06
4.B84E-01 4.88E-01
3.58E-21 1.41E-25

.00E+00 .00E+00
1.01E-01 1.00E-01
1.65E+00 1.66E+00
6.63E+03 6.63E+03
1.376+02 1.37E+02
1.04E+03 1.04E+03
8.32E+02 8.32E+02
8.31E-09 &.88E-09
3.356+03 3.356+03
9.50€-02 7.78e-02
1 10E-12 1.03E-14

505004 4.47E+04

1217.5d 1521.9 d 1826.3 d
3.77e-10 3.85E-10 3.92€-10
9.62E-08 9.82E-08 1.00E-07
9.12E-01 9.22E-01 9.32€-01
5.69€-02 5.69€E-02 5.69E-02
3.32E-04 3.37E-04 3.43E-04
7.736-05 7.86E-05 ¥.98E-05
1.156-01 1.18E-01 1.20€-01
3.61€E-03 3.65E-03 3.69E-03
2.92e-01 2.92E-01 2.91E-01
4.386-02 &4.45E-02 4.52€-02
6.896-01 7.00E-01 7.11€-01
1.296+00 1.30E+00 1.32E+00
2.28€E-01 2.27e-01 2.27E-01
3.286-01 3.33e-01 3.38E-01
2.84€-02 2.88E-02 2.93E-02

.00E+00 .00E+00 .00E+00
1.03e+00 1.04E+00 1.05E+00
1.80E-01 1.80E-01 1.80E-01
2.39E-01 2.43E-01 2.47€E-01
2.07E-02 2.10E-02 2.14E-02
3.88E-07 3.92E-07 3.96E-07

.00E+00 .00E+Q0 .00E+00
5.94E-01 6.00E-01 6.07E-01
1.276-01 4.27e-01 1.27E-01
1.406-01 1.426-01 1.45E-01
1.49E-02 1.51E-02 1.54E-02
4.366E-03 4.41E-03 4.46E-03
2.18E-13 2.20E-13 2.22€E-13

.00E+00 .00E+00 .00E+00
6.556-01 6.626-01 6.69E-01
1.07E-01 1.07€-01 1.07e-01
8.70E-03 B8.84E-03 8.98E-03
5.85E+00 5.90E+00 5.95€+00
3.026-06 3.05E-06 3.07e-06
4.92E-01 4.96E-01 5.00E-01

.00E+00 .00E+00 .00E+00

.00E+00 .00E+00 .00E+00
1.00E-01 9.96E-02 9.%0£-02
1.68E+00 1.69E+00 1.71€+00
6.63E+03 6.63E+03 6.63E+03
1.37e+02 1.37e+02 1.37e+02
1.04E+03 1.04E+03 1.04E+03
8.326+02 8.32E+02 8.32e+02
2.876-09 1.68E-09 9.88€-10
3.356+03 3.356+03 3.35€+03
6.386-02 5.236-02 4.2B8E-02
9.685-17 9.07e-19 B.49€-21

4. 44E+04 4. 4TE«04 4.38E+04

neutron source Intensity as a function of time

1o
4
H

.l

"t

sas2h:

&ar iield crit based on b&w 15x1$,
] ph--n neutron source, neutrons/ceclbas 8

pasll = gingle reactor assembly

3.00utX, 20gud/mtu 40X h2o0/ 8% uo2

page 75
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0

pu239
pu240
pu2é i
pu242
am239
am240
am2é4 1
am242m
am2é43
cm2é i
cm2é4?2
cm243
cm2béb
cm245s
cm246
total

np239
pu23é
pu23s
pu239
pu’240
pu2é1
pu2é2
pu2é3
pu2és
am2é41
am2é42m
am242
am243
am244
cm242
cm243
cm2bé
cm245
cm246
cm248
cf249
total

initial

5.03E+03
9.14E+00
2.24E-05
1.08E-08
6.85E-16
1.08E-15
6.56E-02
3.95E-08
1.29€E-10
8.45€-18
6.41E-04
8.38E-12
3.49E-12
9.03E-20
1.15€-23
6.26E+04

initial

1.45E-04

304.4 d

5.

03E+03

9.14E+00

-t N

On w2 O N 00— —a - O

.15€-05
.08E-08
.00£+00
.00€+00
.75E-02
.93E-08
.29E-10
.36E-20
.85E-04
.21E-12
.38E-12
.03€E-20
.15€-23
.23E+04

92E-29
.92E-39

L 26E+05

File Name: tuff5.sum

608.8 d

5.

03E+03

9.14€E+00

-

.06€E-05
.08€-08

.00E+00
.00€E+00

= OUHOAVIN2IOn

sas2h:

.92E-02
.91€-08
.29E-10
-19€-23
.96E-05
.05E-12
.2BE-12
.03E-20
.15€-23
.20E+04

N .
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913.1 d

.03E+03
. 14E+400
.98E-05
.08€E-08
.00E+00
.00E+00
.08E-02
.90E-08
.29E-10
.52E-26
.51E-05
.88BE-12
.18€-12
.03E-20
.15€-23
L17E+04

- O

ON =2 \OWNN NN =2

1217.5 d

5.03e+03
9.14€+00
} 91E 05

1521.9 d

5.
. 14E+00
.83€-05
.08E-08
.00E+00
.00E+00
.40E-02
.87E-08
.296-10
.00E+00
.30E-05
.57E-12
.98E- 12
.03E-20
.15e-23
.11E+04

neutron source intensity as a function of time

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

a0

N2 ONI~N = i~

03e+03

1826.3 d

5.03E+03
9.13E+00
1.76E-05
1.08E-08

.00E+00

.00E+00
7.54E-02
3.85E-08
1.29€-10

.00E+00
1.22E-05
;.625-12

6. 085+04
page 76

spontaneous fission neutron source, neutrons/sec/basis
basis = single reactor assembly

608.8 d

9
6
6
1
1
1
7
1
7
1
1
6
8
2
6
7.
8
2
2
1
2
5
2
1
4
2
4
2
1.
1.

.4BE-04
.07€-05
.19€-06
.43E+01
.67E+00
.S57E+02
.56E-19
L17E+05
.00E+00
.39€-10
.15E-20
.336-21
.43E-03
.30E+03
.69E+00
.07E+01

43E-07

A4E-06
.00E+00
.62E-38
.66E-05
.86E-07
.02E-10
.93E-13
.00E+00
.97E-04

75E 13

?13.1 d

1217.5 d

1.50E-04
6.17E-05
.14€E-06
.43E+01
.67E+00
.57E+02
.98E-19
.17E+05
.00E+00

1521.9 d

.S1E-04
.22E-05
.12E-06
.43E+01
.67E+00
.57TE+02
.70E-19
.17E+05
. 00E+00

1826.3 d

53€E-04
.27E-05
.08E-06
.43E+01
.67E+00
.57E+02
JA4E-19
A7E+05
.00E+00
.39E-10
.13E-20
.33E-21
.90E-03
.09E+03
.69E+00
.07E+01
.32€-07
JALE-06
.00E+00
.39E-38
.90E-05
.83€-07
.99€E-10
.92€E-13
.00E+00

b wtt 1\ P NI A =2 ON AT b NI COONONNIOO N b et =y - O bl i ON ON =2
) )
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0 total 1.89E+05 1.88E+05 1.8BE+05 1.88E+05 1.87E+05 1.87E+05 1.87E+05 77
1 age
alpha-n neutron source spectrum as a function of time P
(using reaction spectra for uranium dioxide)
0 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
boundaries, mev initial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1 6.43E+00 - 2.00E+01 .D00E+00 .000E+00 .0COE+00 .DOOE+00 .0DOQE+00 .OOOE+00 .00Q0E+00
2 3.00E+00 - 6.43E+00 1.212E+04 1.206E+04 1.201E+04 1.195E+04 1.1BOE+04 1.184E+04 1.178E+04
3 1.85E+00 - 3.00E+00 3.434E+04 3.418E+04 3.401E+04 3.385E+04 3.369E+04 3.353E+04 3.337e+04
% 1.40E+00 - 1.85E+00 9.222E+03 9.179E+03 9.135E+03 9.092€+03 9.049E+03 9.006E+03 8.963E+03
S 9.00E-01 - 1.40E+00 5.187€+03 5.163€+03 5.139E+03 5.114E+03 5.090E+03 5.066E+03 5.042E+03
6 4.00E-01 - 9.00E-01 1.507€+03 1.500E+03 1.4936+03 1.486E+03 1.478E+03 1.471€+03 1.464E+403
7 1.00E-01 - 4.00E-01 2.3556+02 2.344E+02 2.333E+02 2.322E+02 2.311E+02 2.300E+02 2.289€+02
8 1.70E-02 - 1.00E-01 .000E+00 .GO0E+00 .000E+00 .000E+00 .000E+00 .0Q0OE+0D .000E+00
9 3.00E-03 - 1.70E-02 .000E+00 .000E+00 .0COE+00 .000E+00 .00QE+00 .0O0QE+00 .0QQOE+00
10 5.50£-04 - 3.00E-03 .000E+00 .000E+00 .000E+00 .0O00E+00 .000E+00 .00QE+00 .000E+00
11 1.00E-04 - 5.50E-04 .000E+00 .000E+0O0 .000E+0C .000E+00 .000E+00 .0Q00E+00 .000E+00
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .0OCE+00 .000E+00 .0O00E+00 .000E+00 .000E+00
13 1.00E-05 - 3.00E-05 .O00E+00 .000E+00 .O00E+00 .000E+00 .000E+00 .000E+00 .000E+00
14 3.05€-06 - 1.00€-05 .0D0E+00 .000E+00 .00OE+00 .OO00E+00 .000E+00 .0QOE+00 .000E+00
15 1.77€-06 - 3.056-06 .00OE+00 .0OOE+00 .00QE+00 .000E+00 .CO0E+00 .00Q0E+00 .00OE+Q0
16 1.30E-06 - 1.77E-06 .000E+D0 .0COE+00 .000E+00 .0OQE+00 .O0OE+00 .000E+00 .00QE+00
17 1.136-06 - 1.30E-06 .00QE+00 .QOOE+00 .0CQE+00 .000E+00 .00QE+00 .000E+00 .000E+00
18 1.00E-06 - 1.13E-06 .000E+00 .00OE+00 .O0OE+00 .000E+00 .000E+00 .000E+00 .0COE+00
19 8.00E-07 - 1.00E-06 .O000E+00 .0OOE+00 .O00E+00 .000E+00 .00QE+00 .000E+00 .000E+00
20 4 .00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .0QOE+00 .0OOE+00 .0GOE+00 .000E+00
21 3.256-07 - 4.00E-07 .O0OE+00 .000E+00 .000E+00 .000E+00 .0OOOE+00 .00QE+00 .000E+00
22 2.25€-07 - 3.25E-07 .000E+00 .000E+00 .000E+00 .0O0E+00 .Q00E+00 .0OCOE+00 .000E+00
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .OOOE+00 .0O00E+00 .0O0E+00 .00CE+Q0 .000E+00
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .00OOE+00 .000E+00 .OCOE+0C .0O00E+00 .000€E+00
25 3.006-08 - 5.00E-08 .000E+00 .000E+00 .O0QE+00 .000E+00 .0OCE+00 .000E+00 .000E+00
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00 .QO00E+00
27 1.00E-11 - 1.00E-08 .000E+00 .00Q0E+00 .0DOE+Q0 .0QOE+00 .00QE+00 .00QE+GD .000E+00
0 6.261E+04 6.232E+04 6.202E+04 6.172E+04 6.143E+04 6.114E+04 6.085E+04 78
1 page

spontaneous fission neutron source spectrum as a function of time
0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo?2
spontaneous fission neutron spectra, neutrons/sec/basis
basis = single reactor assembly

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

1 6.43E+00 - 2.00E+01 2.406E+03 2.405E+03 2.404E+03 2.403€+03 2.6402E+03 2.401E+03 2.400E+03
2 3.00E+00 - 6.43E+00 2.637E+04 2.636E+04 2.635E+04 2.634E+04 2.633E+04 2.632E+04 2.631E+04
3 1.B5E+00 - 3.00E+00 2.874E+04 2.B73E+04 2.872€+04 2.870E+04 2.869E+04 2.868BE+04 2.867E+04
% 1.40E+00 - 1.85E+00 1.629E+04 1.62BE+04 1.627E+04 1.627E+04 1.626E+04 1.625E+04 1.625€E+04
S 9.00E-01 - 1.40E+00 2.235E+04 2.235E+04 2.234E+04 2.233E+404 2.232E+04 2.231E+04 2.230E+04
6 &.00E-01 - 9.00E-01 2.491E+04 2.490E+04 2.489E+04 2.48BE+04 2.4B7E+04 2.48B6E+04 2.4B5E+04
7 1.00E-01 - 4.00E-01 4.918E+03 &.916E+03 4.914E+03 4.912E+03 4.910E+03 4.907€+03 4.905E+03
8 1.70E-02 - 1.00E-01 .000E+00 .0O00E+00 .000E+00 .000E+00 .000E+00 .0QOE+00 .000E+00
9 3.00E-03 - 1.70E-02 .000E+00 .0O0DE+00 .O00E+00 .000E+00 .000E+00 .000E+00 .00OE+00
10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .OCQE+00 .0QO0E+00 .000E+00 .000E+00 .000E+00
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .00CE+00 .0Q0E+00 .000E+00 .0OOE+00 .000E+00
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12 3.00E-05 - 1.00E-04 .00CE+Q0 .000€E+00 .O00E+00 .OOCOE+Q0
13 1.00E-05 - 3.00E-05 .000E+00 .000E+00 .000E+0C .0O0E+00
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .0Q0OE+00 .000E+00
15 1.77e-06 - 3.05€-06 .0OOE+00 .O00E+00 .00QE+00 .0OOE+00
16 1.30E-06 - 1.77E-06 .D00E+00 .000E+D0 .000E+00 .00O0E+00
17 1.13e-06 - 1.30£E-06 .000E+00 .000E+0C .QO0E+00 .00CE+00
18 1.00E-06 - 1.13E-06 .000E+00 .OOOE+00 .000E+00 .000E+00
19 8.00€-07 - 1.00E-06 .000E+00 .000E+00 .000E+00 .000E+00
20 4.00£E-07 - 8.00E-07 .00OE+00 .0Q00E+00 .000E+00 .DOOE+00
21 3.256-07 - 4.00E-07 ,O000E+00 .000E+00 .OCOE+00 .DOQE+00
22 2.25€6-07 - 3.256-07 .000E+00 ,Q00E+00 .Q00E+00 .0Q0E+00
23 1.00E-07 - 2.25E-07 .000E+00 .000E+00 .000E+00 .000E+00
24 5.00E-08 - 1.00E-07 .O00E+00 .000E+00 .QO0QE+00 .00QE+00
25 3.006-08 - 5.00E-08 ,000E+00 .000E+00 .0OOE+00 .0COE+00
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .00CE+00 .0COE+0Q0
27 1.00E-11 - 1.00E-08 .O00E+00 .OOOE+00 .000E+00 .000E+00

1.260E+05 1,.259E+05 1.259€+05 1.258E+05

-

total Calpha-n plus spon. fission) neutron source spectrum as a function of time

d ~

.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000£+00
.000E+00
.000€E+00
.000£+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
1.258E+05

.000E+00
.000E+00
.000£+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
1.257E+05

(using reaction spectra for uranium dioxide)

0 sas2h: far-field crit based on b&w 15x15
neutron sTectrn, neutronslsec/ﬁa

basis = sing

boundaries, mev initial 304.4d 608.8d 913.1d

1 6.43E+00 - 2.00E+07 2.406E+03 2.4056+03 2.404E+03 2.403E+03

2 3.00E+00 - 6.436+00 3.850E+04 3.843E+04 3.836E+04 3.829E+04

3 1.856+00 - 3.00€+00 6.308E+04 6.290E+04 6.273E+04 6.256E+04

& 1.40E+00 - 1.85E+00 2.551E+04 2.546E+04 2.541E+04 2.536E+04

S 9.00E-01 - 1.40E+00 2.754E+04 2.751E+04 2.747E+04 2.744E+04

6 4.00E-01 - 9.00E-01 2.642E+04 2.640E+04 2. 6385*04 2.636E+04

7 1.00E-01 - 4.00E-01 5.154E+03 5.150€+03 5.147E+03 5.144£+03

8 1.70E-02 - 1.00e-01 .000E+00 .000E+00 .OOCE+00 .00DE+QO

9 3.00E-03 - 1.70€E-02 .000E+00 .000E+00 .000E+00 .0OOE+00

10 5.50E-04 - 3.00E-03 .000E+00 .00Q0E+00 .000€E+00 .0QOE+00

11 1.00E-04 - 5.50€E-04 .000E+00 .00OE+00 .000E+00 .000E+00

12 3.00E-05 - 1.00E-04 .0DOOE+00 .DOOE+00 .000E+00 .000E+0Q0

13 1.00E-05 - 3.00E-05 .000E+00 .OQ0O0E+00 .00CE+00 .000E+00

14 3.056-06 - 1.00E-05 .000QE+00 .QQOE+00 ,00CE+00 .OQOE+00

45 1.77e-06 - 3.05E-06 .000E¢00 .000E+00 .000E+00 .000E+00

16 1.30e-06 - 1.776-06 .000E+00 .000E+00 ,000€+00 ,000E+00

17 1.13e-06 - 1.30E-06 ,000E+00 .000E+00 .000E+00 .000E+00

18 1.006-06 - 1.13E-06 ,000E+00 .000E+00 .00Q0E+00 .000E+00

19 8.00E-07 + 1.00E-06 " .000E+00 .000E+00 .D00E+00 .0O0OE+00

20 &4.006-07 - B8.00E-07 ,000E+00 .O00E+00 .0C0E+00 .000E+00

21 3.256-07 - 4.00E-07 .000E+00 .000E+00 .O00E+00 .000E+00

22 2.256-07 - 3.25E-07 .DOOE+00 .OO0OE+00 ,O000E+00 .000E+0O0

23 1.006-07 - 2.256-07 .000E+00 .O0OOE+00 .OOO0E+00 .000E+0Q0

24 5.00£-08 - 1.00E-07 ,000E+00 ,000E+00 .O00E+00 .00O0E+00

25 3.006-08 - 5.00E-08 ,000E+00 .000E+00 ,000E+00 .000E+00

26 1.006-08 + 3.00E-08 ‘.000E+Q0 .000E+00 .0COE+00 .000E+0Q0

27 1.00E-11 1.005-08 .000E+00 .000E+00 ,.000E+00 .000E+0Q0

2 %;7 ] ! 886E+05 1. 883E¢05 $.879E+05 1,876€E+05
1 ; ?amno sources Heter-ined . IR
Oclse lppllcc!tho follou ng photon data base B

master photon library
in binary mode

e reactor assembly

1217.5 d

.000E+00
.OOOE#OO
.000E+00
.0005400
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000£+00
.000E+00
.000E+0Q0
1.872€+05

3.00wt%, 20gwd/mtu 40X h20/ 8% uo2

sis

1521.9 d

2.401€+03
3.815E+04
6.221E+04
2.526E+04
2.737€+04
2.6336+04
5.137e+03
.000E+0Q0
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
1.869E+05

ATTACHMENT XV -

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€+00
.000E+00
.000€E+00
.000E+00
.000E+00
.000E+00
.000E+00
1.257€E+05

1826.3 d

.400E+03
.B09E+04
.204E+04
.521E+04
T34E+04
.631E+04
.134E+03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000€E+00
.000E+00
.000€+00
.000€E+00
.000E+00
.000E+00
1.865E+05

VINNNOMAN

page 79
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0 the sources include photons of nuclides for...

light elements
actinides
fission products

1 gamma source spectrum for gamma lines (sas?)

0 1826.25 day time of the requested nuclides

g energy interval in mev photons / second mev / second
1.0000E-02 to 5.0000E-02 3.8302E+12 1.1491E+11
5.0000E-02 to 1.0000E-01 1.2026E+12 9.0196€E+10
1.0000E-01 to 2.0000€e-01 7.3628E+11 1.1044€E+11
2.0000E-01 to 3.0000€-01 2.33366+11 '5.8341E+10
3.0000E-01 to 4 .0000€-01 2.5637€+11 8.9730E+10
4 .0000E-01 to 6.0000€-01 1.2042€+11 6.0208€E+10
6.0000E-01 to 8.0000€-01 5.1131E+12 3.5792E+12
8.0000E-01 to 1.0000€+00 2.1239€+10 1.9115€6+10
1.0000€E+00 to 1.3300€+00 1.2983E+10 1.5125€+10
1.3300E+00 to 1.65600E+00 2.8176E+09 4.2123€E+09
1.6600E+00 to 2.0000£+00 5.5369E+08 1.0133€+09
2.0000E+00 to 2.5000e+00 6.7003€+08 1.5076E+09
2.5000€E+00 to 3.0000€+00 6.4986E+06 1.7871€+07
3.0000E+00 to 4 .0000£+00 5.6448E+05 1.9757e+06
4 ,0000E+00 to 5.0000€+00 5.7240E+03 2.5758E+04
5.0000E+00 to 6.5000€+00 2.2820E+03 1.3122E+04
6.5000E+00 to 8.0000€+00 4.4500E+02 3.2262E+03

, 8.0000E+00 to 1.0000e+01 9.4093E+01 8.4683€+02

0 totals 1.1531E+13 4.1440E+12

0

0 total energy from nuclides with spectrum data = 4. 1440E+12

?‘ total energy from nuclides with no spectrum data = 5.5050E+05

0 .results on logical unit no. 71, position 2, for time steg 6, subcase 7. (run position 1, case position 2)

title: sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o0/ BX uo2
0 .terminated logical unit no. 71 with zero flag record.
1 * normal termination of execution *
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1 primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module sasZh will be called
SAS2H: Far-Field Crit based on B&W 15x15, 3.00wtX, 20gwd/mtu 40X HZO/ 8% vo2
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 0.3
13027 4. 434 14000 20 193 19000 1. 370 20000 1. 43
26000 0.494 92235 0.567 92234 0.007 92236 0.136
92238 28.593 93237 0.033 1 1.0 538 end

kr-83 10 1-20 538 end

kr-85 10 1-20 538 end '

sr-90 10 1-20 538 end

y-89 10 1-20 538 end

mo-95 10 1-20 538 end

zr-93 10 1-20 538 end

r-94 10 1-20 538 end

zr-95 10 1-20 538 end

nb-94 10 1-20 538 end

tc-99 10 1-20 538 end

rh-103 10 1-20 538 end

rh-105 1 0 1-20 538 end

ru-101 10 1-20 538 end

ru-106 10 1-20 538 end

pd- 105 10 1-20 538 end

pd- 108 10 1-20 538 end

ag-109 10 1-20 538 end

sb-124 10 1-20 538 end

xe-131 10 1-20 538 end

xe-132 10 1-20 538 end

xe- 135 10 1-20 538 end

xe-136 10 1-20 538 end

cs-134 10 1-20 538 end

cs-135 10 1-20 538 end

cs-137 10 1-20 538 end

ba-136 10 1-20 538 end

la-139 10 1-20 538 end

r-141 10 1-20 538 end

pr-143 10 1-20 538 end

ce- 144 10 1-20 538 end

nd- 143 10 1-20 538 end

nd- 145 10 1-20 538 end

pm- 147 10 1-20 538 end

pm- 148 10 1-20 538 end

nd- 147 10 1-20 538 end

sm- 147 10 1-20 538 end

sm- 149 10 1-20 538 end

sm- 150 10 1-20 538 end

sm-151 10 1-20 538 end

sm-152 10 1-20 538 end

gd- 155 Y 0 1-20 538 end

eu-153 Y 0 1-20 538 end

eu- 154 10 1-20 538 end

eu-155 10 1-20 538 end

arbm-tuff1 1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490

7 6.130 14000 27.919 19000 1.8%4 20000 1.989

26000 0.683 2 1.0 323. end

arbm-tuff2 1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.78% 12000 0.490
13027 6.130 14000 27.919 19000 1.894 20000 1.989
26000 0.683 3 1.0 323. end



Aug 29 14:06 1996

1

File Name:

' fuel-pin-cell geometry:
I

?ymmslabcell

340. 280,

tuff3.sum

1 3 281.

2 end

I o = « @ = w % = ®w ®w w = =mw mw = = =2 ®w = % ® = w ®» w w = w e = e o

-~

' assembly and cycle parameters:
1]

npin/assm=1 fuelngth=280. ncycles=1 nlib/cyc=10 volfueltot=1.1494E7
printlevel=6 inplevel=0 end
power=0.004 burn=3.6525e5 down=1.82625e3

end
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hhhRn
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code system:

program verification information

scale version:

*hkkdd
*kdrkw
*hkdhk
L2 22 1]
wrdek ki

**tt**i*t**iii****t**ii***i**ﬁt*i*tiiiﬁtﬁ**t*ti**tiiiih**ﬁti**iiittii**i***i*ltﬁ
*ti***iﬁ**fiiitﬁ*i*i****tii**Qii**i*i**it****i'*tit**i*i.ii***i***tii*iii*tiﬁ*ti

LA 422
L il 1]
Thddh
L 241
12212 ]
hhhdw
Rikhw
khkdhd
RhkhhR
L2444
hkhh W
AR R
khkdh®
hRdd
Rhddd
hhddd
ikl
hhkhkhhk -

program: 000004
creation date: 03/13/96

library:

test code: origens

version: 3.0

jobneme: davis

date of execution: 08/28/96

time of execution: 18:59:06

Jusri/orn!l/Scale/bin

LA 22l
Rk
*hddd
RAkkkk
Rk dd
®hkddk
LA 2] 2]
LA 22 2]
LA 2 4 2]
hhhkd
ki
hhkdd
LA 2 4 1]
L34 21
ik
whkkd
whhkdk
LA 2 2] ]

666666666666
6666666666666
66
66

66

666666666666
6666666666666
66 66
66 66
66 66
6666666666666
66666666666
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[T} i 12221
(21223 wedhw
I L et s R Y Y Y Ry e R e s eI s ey
I R R a i e T e TR T e I s S e e R i 2T ss]
P s e e et 2 e e TR 2 R R s S e e R e e e R 22 22222222

L EEERE EEEEEENERIERSRZSE®SN:E®..]

1

0 -1q array has 1 entries.

0 0q array has 1 entries.

0 0q array has 1 entries.

0 0q array has 1 entries,

0 03 array has { entries.

0 bl. ﬁrec. 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+00

0 4-place-accuracy-retention ratio, ratio4 = 6.4516E-13
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 3q array has 1 entries.

0 4q array has 1 entries.

? 54q array has 12 entries.

library information...

cross-section data taken from position number 1 of library on unit 33.

pass 1
pass O
*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
ass O
scale-system control module sas2 library*
used 8 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 librarr updated was...
RN AR RN TR N RN AN RN A AR ARN AR RRRRA R RN RRANTRAN AR AAAE AN AT RE R RA RS R d R A b d R

prelim lur origen-s binary working library--id = 1143
wmade 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 "presss2" case updating all nuclides on the scale "burnup® Library

fission product yields are from endf/b-v

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

H
at

!EJ see information sbove this box (if present) for later updates

Qi.....0‘.ltti"‘f.".*..i'.ﬁt.ﬁ*t*i'.iiiiﬁl"i..'tlttlitt"'iiit*ii.iiii**ttt

E IR 3 I IR IR IR IR IR N B BE B B NR JR BE BE %
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[~ Y ~F-R=f=

o =00

COC -

**iii*i*i*ﬁ*i***ii***i***iiii*ﬁ**i*******i***i‘i*ii****ii*i*l**ﬁli***ii**iii*iii
.other identification and sizes of library. '
data set name: ft33f001
8/28/1996 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
e X T 2 2 122 2 2 s e A e 22 2 TSRS 22 A 202 R0 AR 2R AR a il Al s )

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40%X h2o/ 8% uo2 light elements page
nuclide concentrations, grams
basis =single reactor assembly
fnitial 1E-18 d
na 23  1.73E+05 1.73€+05
al 27 1.35e+06 1.35E+06
total 1.52E+06 1.52E+06

sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40X h2o/ 8X uo2 actinides page
nuclide concentrations, grams
basis zsingle reactor assembly

fnitial 1E-18 d
u234 2.12E+03 2.12€+03
u235 1.72E+05 1.72€+05
u236 4.12E+04 4&.12E+04
u238 8.66E+06 8.66E+06

np237 9.99E+03 9.99E+03

total 8.88E+06 8.8BE+06
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8X uo2 page
powers= .00mw, burnup= 166.mud6 f%ux= 3.00E+08n/cm**2-sec
asis =

(note, k-infinities, clad and moderator absorgtions are correct, only, if correctly weighted cross sections are applied.
i 9 18262.5 27395.8 d 36525.1 d

- initial . 36525.0 d . .
productions 1.023114E+06 1.023298E+06 1.023481€E+06 1.023664E+06 1.023847E+06 1.023847E+06
absorptions  B.461686E+05 8.464511E+05 8.467263E+05 8.469958E+05 8.472601E+05 8.472601€E+05
k infinity 1.209113E+00 1.208927€+00 1.208751£+00 1,208582e+00 1.208421E+00 1.208421€+00

initial 9131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 d
actinide

absorptio?: 8.424028E+05 8.425110€+05 8.426190E+05 8.427266E+05  B8.428336E+05 8.428336€E+05
non-actinide
abs. fracs. 4.450440E-03  4.654825E-03  4.850745E-03 5.040407E-03 5.224466E-03 5.224407€-03

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page
fraction of total absorption rate :
powers= .00mw, burnup= 146.mwd, flux= 3.00E+08n/cm**2-sec !

initial '9131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 d

sm149 .00E+00 1.79E-04 3.52E-04 5.20E-04 6.81E-04 6.81E-04

smi51 .00E+00 6.99€-06 1.27E-05 1.75€-05 2.13E-05 2.13E-05

nd143 .00E+00 3.65E-06 7.30E-06 1.09€-05 1.46E-05 1.46E-05

9d155 “00E+00 1-B0E-06 4.20E-06 6.586-05 8.93E-05 8.93E-06

rh103 .00E+00 1.72E-06 3.45E-06 5.1BE-06 6.91E-06 6.91E-06

eul5] J00E+00 S-14E-07 1.93E-06 #.09€-06 6.B4E-06 6.84E-06

gd157 C00E+00 1.83E-06 3.58E-06 5.226-06 6.79€-06 6.79E-06 :
cdi13 S00E+00 1.58E-06 3.12E-06 4.64E-06 6.13€-06 6.13-06 ' '
xe31 .00E+00 1.18E-06 2.37E-06 3.556-06 4.73E-06 4.73E-06 i i
cs133 -00E+00 9.1BE-07 1.84E-06 2.76E-06 3.67E-06 3.67E-06 !

tc 99 S00E+00 6.79€-07 1.36E-06 2.04E-06 2.71E-06 2.71E-06 ;

em147 J00E+00 5.79E-07 1.26E-06 1.95E-06 2.63E-06 2.63E-06 '

xe135 .00E+00 2.28E-06 2.28E-06 2.2BE-06 2.2BE-06 2.24E-06
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nd145 .00E+00 5.21E-07 1.04E-06 1.56E-06 2.0BE-06 2.08E-06
mo 95 .00E+00 3.57E-07 7.19E-07 1.08E-06 1.44E-06 1.44E-06
sm152 .00E+00 2.78E-07 5.57E-07 B8.37E-07 1.12E-06 1.12E-06
kr 83 .00E+00 2.23E-07 4.45E-07 6.67E-07 B8.89E-07 8.89E-07
cs135 .00E+00 2.08E-07 4.12E-07 6.18E-07 8.24E-07 8.24E-07
rulot .00E+00 1.62E-07 3.25€-07 &4.B7E-07 6.49E-07 6.49€-07
pri&41t .00E+00 1.51E-07 3.03E-07 4.55E-07 6.07e-07 6.07E-07
eu1s3 L00E+00 1.39E-07 2.79E-07 &.18E-07 S5.57e-07 5.57E-07
lal139 .00E+00 1.24E-07 2.48E-07 3.72E-07 4&.96E-07 4.96E-07
pm147 .OCE+00 2.74E-07 2.75E-07 2.74E-07 2.74E-07 2.74E-07
pd105 .00E+00 5.33E-08 1.07E-07 1.60€-07 2.13E-07 2.13E-07
zr 93 .00E+00 5.14E-08 1.03E-07 1.54E-07 2.05€6-07 2.05E-07
eul55 .00E+00 1.55E-07 1.59€-07 1.60E-07 1.60E-07 1.60E-07
{129 .00E+00 3.836-08 7.66E-08 1.156-07 1.53€-07 1.53E-07
nd144 .00E+00 3.54E-08 7.25E-08 1.10E-07 1.47€-07 1.47€-07
bal137 LO00E+00 1.42E-08 4.80E-08 9.28E-08 1.44E-07 1.44E-07
mo 97 .00E+00 2.B2E-08 5.64E-08 8.46E-08 1.13E-07 1.13€E-07
ag109 .00E+00 2.03E-08 &4.08E-08 6.17E-08 8.296-08 B8.29€-08
sm150 .00E+00 4.77E-09 1.8BE-08 4.19E-08 7.36E-08 7.36€E-08
r 91 .00E+00 1.32E-08 2.64E-08 3.97E-08 5.29€-08 5.29E-08
y 89 .00E+00 1.26E-08 2.53E-08 3.80E-08 5.06E-08 5.06E-08
ru102 .00E+00 1.14E-08 2.29€E-08 3.43E-08 4.57e-08 4.57e-08
cel42 .00E+00 1.03E-08 2.05E-08 3.08E-08 &.10E-08 4.10€-08
nd148 .00E+00 9.97E-09 1.99€-08 2.99e-08 3.98E-08 3.98£-08
nd146 .00E+00 B8.31E-09 1.66E-08 2.49E-08 3.32E-08 3.32E-08
ba138 .00E+00 7.07E-09 1.41E-08 2.12E-08 2.83E-08 2.83E-08
d108 .00E+00 6.90E-09 1.39E-08 2.09E-08 2.79E-08 2.79€-08
n115 .00E+00 6.91E-09 1.38€-08 2.07€-08 2.77E-08 2.77E-08
cel40 .00E+00 6.61E-09 1.32E-08 1.98E-08 2.65E-08 2.65E-08
xet32 .00E+00 6.04E-09 1.21E-08 1.81E-08 2.42E-08 2.42E-08
mo 98 .0D0E+00 4.23E-09 B.46E-09 1.27eE-08 1.69E-08 1.69E-08
mo100 .00E+00 4.04E-09 B8.09E-09 1.21E-08 1.62E-08 1.62E-08
pdi107 .00E+00 3.99e-09 B8.01€E-09 1.20E-08 1.61E-08 1.61E-08
xe134 .00E+00 3.92E-09 7.B84E-09 1.18e-08 1.57e-08 1.57e-08
sr 90 .00E+00 7.B0E-09 1.20E-08 1.43E-08 1.55€E-08 1.55E-08
r 92 .00E+00 3.196-09 6.38E-09 9.56€-09 1.27e-08 1,27E-08
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 fission products page S
0 fraction of total a sorgtion rate
powers .00mw, burnup= 146 .mwd, flux= 3.00E+08n/cm**2-sec
0 initial '9131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 d
127 .00E+00 2.61E-09 5.23-09 7.B6E-09 1.05E-08 1.05E-08
2r 96 .00E+00 2.60€E-09 5.21€-09 7.81E-09 1.04E-08 1.04E-08
rul04 .00E+00 2.4BE-09 4.96E-09 7.45E-09 9.93E-09 9.93e-09
nd150 .00E+00 2.22E-09 &.44E-09 6.66E-09 8.87E-09 B.87e-09
xe136 L00E+00 2.12E-09 &.24E-09 6.36E-09 8.48E-09 8.48E-09
rh105 .00E+00 B8.2BE-09 B8.29E-09 B8.30E-09 8.316-09 8.28€-09
br 81 .00E+00 1.61E-09 3.23E-09 &.B4E-09 6.45E-09 6.45€-09
rb 85 .00E+00 1.41E-09 2.95E-09 4.51E-09 6.0BE-09 6.08BE-09
r 94 .00E+00 1.38E-09 2.75E-09 4.136-09 5.50E-09 5.50E£-09
cd111 .00E+00 1.03E-09 2.06E-09 3.10E-09 &.14E-09 &.14E-09
te130 .O00E+00 9.61E-10 1.92E-09 2.88€E-09 3.84E-09 3.B84E-09
sm154 .00E+00 9.38e-10 1.886-09 2.81€-09 3.75E-09 3.75E-09
rb 87 .00E+00 9.12E-10 1.B2E-09 2.73E-09 3.64E-09 3.64E-09
cs137 L.00E+00 1.66E-09 2.59E-09 3.11E-09 3.41E-09 3.41E-09
zr 90 .00E+00 3.18E-10 1.07E-09 2.05€E-09 3.45E-09 3.15€-09
pris3 .00E+00 2.66E-09 2.65E-09 2.65E-09 2.65E-09 2.65E-09
se 77 .00E+00 6.36E-10 1.27E-09 1.91E-09 2.54E-09 2.54E-09
xe133 .00E+00 1.99E-09 1.99E-09 1.99€-09 1.99E-09 1.99E-09
pd106 . .00E+00 &.38E-10 9.04E-10 1.37E-09 1.84E-09 1.B84E-09
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int17m .00E+00 2.07E-15 2.07E-15 2.07E-15 2.07€-15 1.84E-15
tb160 .00E+00 5.53E-16 8.12E-16 1.07E-15 1.33E-15 1.33E-15
tel34 .00E+00 5.77E-15 5.77e-15 5.77e-15 5.76E-15 9.16E-16
i130 .00E+00 7.42E-16 7.74E-16 B8.06E-16 8.38E-16 7.58E-16
be ¢ .00E+00 1.71E-16 3.42E-16 5.12E-16 6.83e-16 6.83E-16
pri42 .00E+00 1.73E-16 3.46E-16 5.19E-16 6.92E-16 6.47E-16
te123 .00E+00 1.47E-16 3.00E-16 4.56E-16 6.15E-16 6.15E-16
in117 .00E+00 6.08E-16 6.08E-16 6.09E-16 6.10E-16 5.46E-16
rb 86 .00E+00 2.48E-16 2.59E-16 2.69E-16 2.79€E-16 2.7BE-16
li 7 .00E+00 6.66E-17 1.33e-16 2.00E-16 2.66E-16 2.66E-16
er167 .00E+00 3.10€-17 7.07e-17 1.20E-16 1.78E-16 1.7BE-16
dy165 .00E+00 2.15€E-16 2.22E-16 2.29E-16 2.35E-16 1.39E-16
ge 75 .00E+00 B8.51€E-17 8.51E-17 B8.50E-17 8.50E-17 3.45E-17
cd118 .00E+00 1.19€-16 1.19€E-16 1.19E-16 1.19E-16 2.59€-17
cd108 .00E+00 1.44E-18 3.07E-18 4.91E-18 6.96E-18 6.96E-18
cs134m .00E+00 1.28E-18 2.56E-18 3.84E-18 5.12E-18 3.30E-18
sn114 .00E+00 7.65E-20 3.92e-19 1.03e-18 2.02E-18 2.02E-18
in119m .00E+00 2.97E-17 2.97E-17 2.97E-17 2.97E-17 4&4.89E-19
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 ' fission products
fractvon of total a sorgtlon rate
powers= .00mw, burnup= 6.mwd, flux= 3.00€+ 8n/cm**2 sec
initial 9131.3 d 18262 5d 27393.8 d 36525.0 d 36525.
cd109 .00E+00 2.26E-19 2.69E-19 3.12E-19 3.59E-19 3.59E-19
in119 .00E+00 2.32E-18 2.32E-18 2.33e-18 2.33E-18 3.32E-21
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements

power= 4.000E-03mw, burnup=1. 4610E+02mwd, flux='3.00E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly

charge 9131.3 d 18262.5 d 27393 8 d 36525.0 d 36525.1 d

h 1 .00E+00 2.20E-06 4.41E-06 6.61€-06 B8.B1E-06 B8.81E-06

h 2 .00E+00 &6.53E-09 1.31E-08 1.96E-08 2.61E-08 2.61E-08

h 3 J00E+00 2.57E-11 3.21E-11 3.376-11 3.41€-11 3.41€-11

h 4 .00E+00 1.04E-34 1.30E-34 1.36E-34 1.38E-34 .00E+00
he 3 .O00E+00 2.226-11 6.376-11 1.106-10 1.58€E-10 1.58&-10
he & .00E+00 3.64E-07 7.28E-07 1.096-06 1.46E-06 1.46E-06
he 6 .00E+00  .00E+00  .00E+00 .Q0E+00 .O0OE+00  .00E+0Q0
ne 20 .00E+00 4.37e-08 8.756-08 1.31€-07 1.75€E-07 1.75€6-07
ne 21 .00E+00 3.95€-14 1.58E-13 3.556-13 6.32E-13 6.326-13
ne 22 .00E+00 2.42E-10 5.27€-10 8.126-10 1.10E-09 1.10€-09
ne 23 .00E+00 7.29E-15 7.29€-15 7.29€-15 7.29E-15 7.29€-30
na 22 .00E+00 4.27E-11 4.28E-11 4.286-11 4.28E-11 4.2B8E-11
na 23 7.53e+03 7.53e+03 7.53e+03 7.53e+03 7.53e+03 7.53E+03
na 24 .00E+00 3.64E-08 3.64E-08 3.64€-08 3.64E-08 3.34E-08
na 24m  .00E+00 5.99€E-15 5.99E-15 5.99€-15 5.99€E-15 5.99E-30
na 25 .00E+00 1.56E-27 3.34E-27 5.356-27 7.58E-27 7.59E-42
mg 24 .00E+00 3.78£-04 7.55E-04 1.136-03 1.51e-03 1.51€-03
mg 25 .00E+00 5.17€-11 1.11€-10 1.78eE-10 2.52E-10 2.52€E-10
mg 26 .00E+00 6.53E-09 1.31E-08 1.96E-08 2.61E-08 2.61E-08
mg 27 .00E+00 2.18€6-12 2.18E-12 2.186-12 2.18E-12 6.43E-16
mg 28 .00E+00 4.42€E-24 4.41E-24 4.41E-24 4.41E-24 4.15E6-24
al 27  4.99E+04 4.99E+04 4&.99E+04 4.99E+04 4.99E+04 4.99E+04
al 28 .00E+00 2.70E-10 2.70E-10 2.70€-10 2.70€-10 6.11€E-25
al 29 .00E+00 9.50E-27 3.B80E-26 8.556-26 1.52€6-25 1.25€-30
al 30 .00E+00 4.37E-39 3.49€-38 1.18€-37 2.79€-37 .00E+00
s} 28 -00E+00 1.10E-03 2.20E-03 3.30E-03 4.40E-03 4.40£-03
si 29 .00E+00 3.53E-11 1.41€-10 3J.17E-10 5.64E-10 5.64E-10
si 30 .00E+00 1.21€E-18 9.70€-18 3.27E-17 7.76E-17 7.76E-17
si 31 .00E+00 8.68E-31 6.95E-30 2.34E-29 5.55E-29 3.41E-29

page

page
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si 32 .00E+00 3.76E-38 5.90E-37 5.935-36 g.OSE-36 9.08€-36

totals 5.75+04 S5.75€E+04 S5.75E+04 7SE+04 75E+04 5.75E+04
? flux 3.00e+08 3.00E+08 3.00E+08 3.00E+08 3.00E-07
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40X h2o/ 8% uo? actinides page 10
"~ power=z 4.000E-03mw, burnup=1.4610E+02mwd, flux= 3.00E+08n/cm**2-sec
0 nucl ide concentrations, gram atoms

basis = single reactor assembly
charge ©131.3 d 18262.5 d 27393.8 d 36525.0 d 36525.1 d
SE-03 4.36E-03 7.69E-03

he & L00E+00 1.7 . 1.16E-02 1.16E-02
pb206 .00E+00 4.36E-11 6.13E-10 2.75E-09 7.80E-09 7.80E-09
pb207 L00E+00 1.04E-09 7.07€-09 2.06E-08 4.27E-08 4&.27E-08
pb208 L00E+00 5.82E-10 2.86E-09 6.8B6E-09 1.25E-08 1.25E-08
pb209 .00E+00 B8.70E-16 3.48E-15 7.84E-15 1.39E-14 1.40E-14
pb210 LO0E+00 2.20E-10 1.49E-09 4.32E-09 B8.96E-09 8.96E-09
pb211 .00E+00 1.17€-14 3.77eE-14 7.016-14 1.05E-13 1.05£-13
pb212 .00E+00 1.04E-13 2.27E-13 3.47E-13 4.63E-13 4.63E-13
b214 .00E+00 2.33€-15 9.28E-15 2.086-14 3.68E-14 3.576-14
i208 .00E+00  .00€E+00  .00E+00 .00E+00 .00E+00 .0DQE+00
bi209 .00E+00 1.35€-11 1.0BE-10 3.66E-10 8.67E-10 B8.67E-10
bi210m  .00E+00  .DOE+00 .00E+00 .0OE+00 .00E+00  .DOE+00
bi210 .00E+00 1.35€-13 9.16E-13 2.66E-12 5.51E-12 5.51€-12
bi211 .00E+00 6.93E-16 2.23E-15 4.15E-15 6.25E-15 6.29€-15
bi212 .00E+00 9.88E-15 2.15€6-14 3.29E-14 4.40E-14 4&.40E-14
bi213 .00E+00 2.03E-16 8.14E-16 1.83E-15 3.25€-15 3.16E-15
bi214 .00E+00 1.73E-15 6.89E-15 1.54E-14 2.74E-14 2.69E-14
po210 .00E+00 3.73E-12 2.53E-11 7.35E-11 1.52€-10 1.52E-10
po21im  ,00E+00 .00E+00 .00E+00 .0Q0E+00 .0OE+00 .O0OE+00
po211 .00E+00 7.66E-21 2.47E-20 4.59E-20 6.91E-20 6.95E-20
po212 .Q0E+00 5.18E-25 1.13E-24 1.73E-24 2.31E-24 2.31E-24
po213 .00E+00 3.06E-25 1.22E-24 2.75E-24 &.89E-24 4.75E-24
po214 .00E+00 2.38£-22 9.4BE-22 2.13E-21 3.76E-21 3.71E-21
po215 .00E+00 9.61E-21 3.10E-20 5.76E-20 B8.66E-20 8.66E-20
po216 .00E+00 3.94E-19 8.59E-19 1.31€-18 1.75E-18 1.76E-18
po218 .00E+00 2.69E-16 1.07E-15 2.41E-15 4.26E-15 4.27€-15
ra222 .00E+00 1.726-27 3.73E-27 5.67E-27 7.56E-27 7.56E-27
ra223 .00E+00 5.336-12 1.72E-11 3.20€-11 4.81E-11 4.B1E-11
ra224 .00€E+00 B8.58E-13 1.87£-12 2.B6E-12 3.83E-12 3.83E-12
ra225 .00E+00 9.50E-14 3.81€E-13 B8.56E-13 1.52E-12 1.52E-12
ra226 .00e+00 7.31E-08 2.91E-07 6.53E-07 1.16E-06 1.16E-06
ra228 .00E+00 3.62E-14 B8.81E-14 1.41E-13 1.94E-13 1.94E-13
ac225 .00E+00 6.42E-14 2.57E-13 5.79E-13 1.03e-12 9§.03E-12
ac227 .00E+00 3.71E-09 1.19E-08 2.22E-08 3.34E-08 3.34£-08
ac228 .00E+00 &.41E-18 1.08E-17 1.72E-17 2.36E-17 2.36E-17
th226 .00E+00 B8.41E-26 1.B2E-25 2.77E-25 3.69E-25 3.68E-25
th227 .00E+00 8.61E-12 2.77E-11 5.16E-11 7.76E-11 7.76E-11
th228 .00E+00 1.64E-10 3.58E-10 5.46E-10 7.31E-10 7.31E-10
th229 .00E+00 1.85E-08 7.40E-08 1.67E-07 2.96E-07 2.96E-07
th230 .00E+00 6.396-04 1.2BE-03 ;.925-03 2.55E-03 2.55e-03
th231 .00€+00 3.02E-09 3.03E-09 3.036-09 3.036-09 3.03E-09
th232 .00E+00 1.29E-04 2.58E-04 3.B7E-04 5.;6E-04 5.16E-04
th233 .00E+00 1.20E-15 2.39€-15 3.59E-15 &.78€-15 1.52E-16
th234 .00E+00 5.376-07 5.37e-07 3.375-07 5.376-07 S5.37E-07
paz23i .00E+00 1.BOE-05 3.60E-05 S.40E-05 7.19E-05 7.99€-05
pa232 .00E+00 3.09e-13 6.18E-13 9.27e-13 1.24E-12 }.195-12
pa233 .00E+00 . 1.46E-06 "1.46E-06 J.46E-06 1.46E-06 19.46E-06 g
pa234m  .00E+00 T1.81E-11 '1.81€-11 1.81e-11 $.81E-11  1.81E-11 .
pa234 .00E+00 '8.096-12 8.09E-12 8.09e-12 8.09e-12 8.09E-12 i
pa23s .00E+00 = ,00E+00 ' ,00E+00 ,00E+00 ,00E+00 .DOE+00

' . L BT
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sas2h: far-field crit based on b&w 15x15, 3.00wtX, ZOgud/mtu 40% h20/ 8% uo2

power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 3.0

0
charge 9131.3 d 182
u230 .00E+00 8.16E-23 1.76E-22
u231 .00E+00 2.72E-19 5.45E-19
u232 .00E+00 5.98E-09 1.29E-08
u233 .00E+00 3.40E-04 6.8B1E-04
u234 9.06E+00 9.06E+00 9.06E+00
u235 7.30E+02 7.30E+02 7.30€E+02
u23é 1.74E+02 1.74E+02 1.75E+02
u237 .00E+00 3.24E-06 3.24E-06
u238 3.64E+04 3J.64E+04 J.64E+04
u239 .00E+00 3.29E-07 3.29E-07
u240 .00E+00  .00E+00  .00€+00
u2é4i .00E+00 .00E+00 .00E+00
np235 .00E+00 9.08E-12 9.08E-12
np236m  .00E+00 2.16E-12 2.16E-12
np236 .00E+00 5.126-09 1.02E-08
np237  4.22E+01 4.21E+01 4.21E+01
np238 .00E+00 1.586-06 1.58E-06
np239 .00E+Q0 4.75E-05 4.75E-05
np240m .00E+00 .00E+00 .00€E+00
np240 .00E+00 9.74E-15 9.74E-15
np241 .00E+00 .00E+00 .00E+00
pul3é .00E+00 1.17E-09 1.17E-09
pu23? .00E+00 &4.46E-14 B8.15E-14
pu23s .00E+00 &4.28E-03 7.80E-03
pu239 .00E+00 1.28E-01 2.55E-01
pu240 .00E+00 1.57E-05 6.26E-05
pu2é1 _.00E+00 2.04E-09 1.29€-08
pu2é42 .00E+00 1.13E-13 1.59E-12
pu2é3 .00E+00 2.47E-22 3.50€E-21
pu2éé .00E+00 .00E+00 .00E+00
pu245 .00£+00 .00E+00 .0O0E+00
pu2éb .00E+00  .00E+D0 .OQE+00
am239 .00E+00 1.85€E-25 2.42€-24
am240 .00E+C0 8.49E-23 1.11E-21%
am24 1 .00E+00 6.44E-10 B.43E-09
am242m .00E+00 8.43E-15 2.22E-13
am242 .00E+00 2.27E-17 2.99E-16
am243 .00E+00 2.54E-18 9.78E-17
am244m  .00E+00  .O0E+00 .00E+00
am244 .00E+00 2.00E-26 7.70E-25
am245 .00E+00 .O00E+00 .00E+00
am246 .00E+00 .00E+00 _.0O0E+00
totals 3.73e+04 3.73E+04 3.73E+04
0 flux 3.006+08 3.00E+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.
flibrary information...

cross-section data

pa

S8 1

.68E-22
LATE-19
96E-08
02€-03
.06E+00
.30E+02
.75E+02
.24E-06
LOLE+04
.29E-07
. 00E+00
.00E+00
.08E-12
.16E-12
.54E-08
.21E+01
.58E-06
.75E-05
.00E+00
.74E-15
.00E+00
.17e-09
126-13
07€-02
82€-01
.G1E-04
.576-08
.29E-12
.60E-20

WO =200 N

Nt O SNafhalo

.00E+00
.00E+00
.03E-23
.T1E-21
.STE-08
.41E-12
.2TE-15
.2BE-16
.00E+00
6.52E-24

.00E+00

.00E+00
3.73E+04
3.00£+08

OD =i b W} £ =2

taken from position number

.80E-45 .

3.58€-22
1.09€-18
.62E-08
.36E-03
.06E+00
.30E+02
.75E+02
.24E-06
.64E+04
.29E-07
.00E+00
.00E+00
9.08€E-12
.16E-12
.05€E-08
.21E+01
.58€E-06
.75€-05
.00E+00
.T3E-15
.00E+00
.17€-09
.37E-13

WWHW O

VISBNNN VI QO HNadN

3.73E+04
3.00E+08

E+08n/cm**2-sec
nuc[ide concentrations, gram atoms
basis = single reactor assembly
62.5 d 27393.8 d 36525.0 d 36525.1 d

3.57€-22
.08E-18
.62E-08
1.36E-03
.06E+00
-30E+02
. 75E+02
3.21E-06
.64E+04
.24E-08
.00E+00
.00E+00
.08E-12
.04E-12
.05E-08
. 21E+01
.54E-06
67E-05
.00E+00
.B1E-15

=2 L s = O b N =

- NN O

VNN NN VI e NN

2 of library on unit 33,

Page 11

actinides
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ass 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

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

irst library updated was...
(222222222 X222 2222 2122222222t 22222 d il il sttt ittt adlssd )

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
Rhoton libraries use an 18-energy-group structure
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

LR IR Bk IR BE B B B BE N NE BE R JE R B NS L
IR IE K IR B JE ORI Ok 2k Ok 2k IR O O O

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

TREAAAREARA AR AR RAA AR ARA AN T RAA AN RRR AR RN RA AR ARANAN AN AN AR AR R dkddddd
* . *

o A A2 222222222223 21232332221 2222222 222222222 22223122222 2222 2222312322 23X2322222222Z12}]
0 .other identification and sizes of library.
0 data set name: ft33f001
0 8/28/1996 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 A A1 123 R A 22321 R L2222t a2 223 i 2 d 2222222222222 1232223232 122222223133
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 page 12
0 powers .00mw, burnup= 292.nud6 f%ux= 2.81E+08n/cm**2-sec
: agis =
0 {note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.)
0 nitia 45656. 4787.6 d 3918.8 73050.1 d 73050.2 d
productions 1.091229E+06 1.091412E+06 1.091594E+06 1.091776E+06 1.091958E+06 1.09195BE+06
absorptions  8.948173E+05 8.950878£+05 B.953530E+05 8.956128€+05 B8.958677€+05 8.958677E+05
k infinity 1.219499E+00  1.2193356+00 1.219177e+00 1.219027e+00 1.218883E+00 1.2188B83E+00
0 inid initial 45656.3 d 54787.6 d 63918.8 d 73050.1 d 73050.2 d
actinide
) .bsorpt;o?z 8.907244E+05 8.908325E+05 8.909400E+05 B.910474E+05 B.911544E+05  B.911544E+05
non-actinide
. abs. fracs. &.573882E-03 4.754007E-03 4.92876BE-03 5.097508£-03 5.261123e-03 5.261123E-03
1 ;. 'sas2h: far-field crit based on bi&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 13
o - . v : fraction of total absorption rate
powers +00mw, burnup= 292 .mud, flux= 2.81E+08n/cm**2-sec

inftial £5656.3 d 54787.6 d 63918.8 d 73050.1 d 73050.2 d
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sm149 6.90E-04 B.48E-04 1.00E-03 1.156-03 1.29€-03 1.29€E-03
smi51 2.16E-05 2.48E-05 2.75E-05 2.97€E-05 3.14E-05 3.14E-05
nd143 1.47E-05 1.B4E-05 2.21E-05 2.58E-05 2.95E-05 2.95E-05
eui51 6.92E-06 1.02E-05 1.39E-05 1.79E-05 2.22E-05 2.22E-05
gd155 9.06E-06 1.14E-05 1.376-05 1.60£-05 1.83€-05 1.83E-05
rh103 6.89E-06 8.61E-06 1.03E-05 1.21E-05 1.38E-05 1.38E-05
gd157 6.88E-06 8.39€E-06 9.B2E-06 1.12E-05 1.256-05 1.25E-05
cd113 6.21E-06 7.69E-06 9.156-06 1.06E-05 1.20E-05 1.20€-05
xe131 4.70E-06 S5.87E-06 7.04E-06 8,21E-06 9.38BE-06 9.38E-06
cs133 3.64E-06 4&.55E-06 5.46E-06 6.37E-06 7.28E-06 7.28E-06
tc 99 2.69E-06 3.36E-06 &4.03E-06 4.70E-06 5.36E-06 5.36E-06
sm147 2.61E-06 3.28E-06 3.96E-06 4.63E-06 5.31E-06 5.31E-06
nd145 2.08E-06 2.59E-06 3.11E-06 3.63E-06 &4.156-06 4.15E-06
mo 95 1.44E-06 1.B0E-06 2.156-06 2.51E-06 2.87E-06 2.87E-06
xe135 2.276-06 2.31€E-06 2.31€-06 2.31E-06 2.31E-06 2.27E-06
smi152 1.11E-06 1.396-06 1.67E-06 1.956-06 2.23€-06 2.23E-06
kr 83 B.97E-07 1.12€-06 1.34E-06 1.57E-06 1.79E-06 1.79E-06
cs135 8.20E-07 1.03€E-06 1.23E-06 1.43E-06 1.64E-06 1.64E-06
ruic1 6.39e-07 7.99€-07 9.58e-07 1.12E-06 1.28E-06 1.28€-06
prié41t 6.10E-07 7.63E-07 9.156-07 91.07E-06 1.22E-06 1.22€-06
eu153 5.56E-07 6.95E-07 B8.34E-07 9.73E-07 1.11E-06 1.11E-06
la139 4.99€-07 6.24E-07 7.49E-07 B8.73E-07 9.98e-07 9.98E-07
pd105 2.136-07 2.86E-07 3.19€E-07 3.72E-07 4.26E-07 4.26E-07
zr 93 2.04E-07 2.54E-07 3.05€E-07 3.S56E-07 4.07E-07 4.07e-07
ba137 1.45E-07 2.01E-07 2.58E-07 3.16E-07 3.74€E-07 3.T4E-07
i129 1.55E-07 1.94E-07 2.32€-07 2.71€-07 3.10£-07 3.10E-07
nd144 1.48E-07 1.86E-07 2.23E-07 2.60E-07 2.98E-07 2.98E-07
sm150 7.386-08 1.14E-07 .63E-07 2.19E-07 2.836-07 2.B83E-07
pmi&7 2.72E-07 2.72E-07 2.72E-07 2.72E-07 2.72E-07 2.72E-07
mo 97 1.13-07 1.42€E-07 1.70E-07 1.98E-07 2.26E-07 2.26E-07
agl109 B.21E-08 1.036-07 1.25€E-07 1.46E-07 1.69E-07 1.69E-07
eul155 1.596-07 1.59€-07 1.59€-07 1.60E-07 1.60E-07 1.60E-07
zr 91 5.33E-08 6&.66E-08 7.99E-08 9.32E-08 1.07E-07 1.07€-07
y 89 5.11E-08 6.38E-08 7.66E-08 8.94E-08 1.02E-07 1.02E-07
ruio?2 4.616-08 5.76E-08 6.91E-08 B.07€-08 9.22e-08 9.22€-08
cet4? 4.15E-08 5.18E-08 6.22E-08 7.256-08 B8.29E-08 8.29E-08
nd148 4.00E-08 5.00E-08 6.00E-08 6.99E-08 7.99E-08 7.99€-08
nd146 3.35E-08 4.19€-08 5.02E-08 5.86E-08 6.69E-08 6.69E-08
ba138 2.86E-08 3.57E-08 4.29€E-08 5.006E-08 5.71E-08 5.71E-08
108 2.76E-08 3.46E-08 4.176-08 4.B8BE-08 5.606-08 5.60E-08
n115 2.77e-08 3.46E-08 &.156-08 4.B4E-08 5.54E-08 5.54E-08
cel40 2.68E-08 3.356-08 &.01E-08 &.68E-08 5.356-08 S5.35£-08
xe132 2.416-08 3.01E-08 3.62E-08 4.22€-08 4.82E-08 4.82E-08
mo 98 1.676-08 2.09E-08 2.50£-08 2.92E-08 3.34E-08 3.34E-08
107 1.626-08 2.03E-08 2.44E-08 2.85E-08 3.276-08 3.27E-08
mo100 1.61E-08 2.01E-08 2.42E-08 2.82E-08 3.22E-08 3.22E-08
xe134 1.586-08 1.98e-08 2.37e-08 2.77E-08 3.16E-08 3.16E-08
zr 92 1.28E-08 1.61E-08 1.93E-08 2.256-08 2.57E-08 2.57E-08
127 1.04E-08 1.31e-08 1.57€-08 1.83E-08 2.09e-08 2.09£-08
1 sas2h: far-field crit based on biw 15x15 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2
0 racti on of total a sorgtion rate
powers burnup 292.mud, flux= 2.81E+08n/cm**2-sec
0 initlal ‘56 3 d 54787.6 d 63918. 8 d 73050.1 d 73050.2 d
Ir 96 1.026-08 1.27e-08 1.53E-08 .T8E-08 2.04E-08 2 04E-08
rullsé 9.92E-09 1.24E-08 1.49€-08 .T4LE-08 1.98BE-08 1.98E-08
nd150 8.88E-09 4.116-08 1.336-08 1.55€-08 1.776-08 91.77E-08
xe136 8.55E-09 9.07E-08 {.28E-08 1.50€-08 1.71€-08 1.71E-08
sr 90 1.576-08 1.63E-08 {.676-08 1.69€E-08 1.70E-08 1.70E-08
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br 81 6.44E-09 B.04E-09 9.656-09 1.13E-08 1.29E-08 1.29€E-08
rb 85 6.0BE-09 7.65E-09 ©9.22E-09 1.08E-08 1.24E-08 1.24E-08
zr 94 5_4L6E-09 6.83E-09 B8.19E-09 9.556-09 1.09E-08 1.09€-08
cd111 4.18E-09 5.24E-09 6.29E-09 7.36E-09 B8.42E-09 8.42E-09
rh105 8.356-09 8.38E-09 8.386-09 8.39E-09 8.40E-09 8.37E-09
zr 90 3.176-09 4.356-09 5.57E-09 &.81E-09 8.05E-09 8.05E-09
te130 3.886-09 &.85E-09 5.82E-09 6.79E-09 7.76E-09 7.76E-09
sm154 3.78E-09 &.72E-09 5.66E-09 6.61E-09 7.55E-09 7.55E-09
rb 87 3.64E-09 4.54E-09 5.45E-09 6.38E-09 7.26E-09 7.26€E-09
se 77 2.57E-09 3.21E-09 3.86E-09 &.50E-09 5.14€E-09 5.14E-09
eul52 1.296-09 2.04E-09 2.92E-09 3.91E-09 4.98E-09 4.98E-0%
cs137 3.40E-09 3.56E-09 3.66E-09 3.71E-09 3.74E-09 3.74E-09
d106 1.836-09 2.29E-09 2.76E-09 3.22E-09 3.69€-09 3.69E-09
r 84 1.72E-09 2.15€-09 2.58E-09 3.01E-09 3.44E-09 3.44E-09
pr143 2.67E-09 2.67E-09 2.67E-09 2.86E-09 2.66E-09 2.66E-09
se 79 1.32E-09 1.65E-09 1.98€-09 2.31E-09 2.63E-09 2.63E-09
sb121 1.26E-09 1.57E-09 1.89E-09 2.20E-09 2.52E-09 2.52E-09
sb123 1.03E-09 4.28E-09 1.54E-09 1.79€-09 2.05E-09 2.05E-09
xel133 2.01E-09 2.01€-09 2.01E-09 2.01E-09 2.01E-09 2.01E-09
kr 86 9.54E-10 1.19E-09 1.43E-09 1.67E-09 1.90E-09 1.90E-09
gdi52 2.37e-10 4.57€-10 7.73E-10 1.20E-09 1.74E-09 1.74E-09
tel28 8.53E-10 1.07E-09 1.28E-09 1.49€-09 1.70E-09 1.70E-09
celd 1.59€-09 1.59€-09 1.59€-09 1.59E-09 1.596-09 1.59E-09
gd156 6.94E-10 8.81E-10 1.07E-09 1.27E-09 1.47€-09 1.47€-09
se 80 6.156-10 7.68E-10 9.22E-10 1.08E-09 1.23E-09 1.23e-09
dy161 5.49E-10 6.89E-10 8.31E-10 9.756-10 1.12E-09 1.12€-09
tel25 5.19E-10 6.54E-10 7.89E-10 9.24£-10 1.06E-09 1.08E-09
pm149 9.66E-10 9.73E-10 9.72E-10 9.72E-10 9.72E-10 9.65E-10
nd147 9.31E-10 9.356-10 9.35E-10 9.34E-10 9.34E-10 9.30E-10
tb159 3.68E-10 4.61E-10 5.54E-10 6.48E-10 7.42E-10 7.42€E-10
cdi12 3.51E-10 4.39€-10 5.27e-10 6.156-10 7.03t-10 7.03€-10
ti 6 3_49E-10 4.37€-10 5.24E-10 6.31E-10 6.98E-10 6.98E-10
celés 6.01E-10 6.01E-10 6.01E-10 6.01E-10 6.01E-10 6.00E-10
kr 85 5.72E-10 5.72E-10 5.72E-10 5.72€E-10 5.72€-10 5.72E-10
sn117 2.78E-10 3.47E-10 4.16E-10 &.86E-10 5.55€-10 5.55€-10
eul54 2.59E-10 3.28E-10 3.99€-10 4.70E-10 S5.41E-10 5.41E-10
sn119 2.28E-10 2.85E-10 3.42E-10 3.99E-10 4.56E-10 4.56E-10
sn115 2.096-10 2.61E-10 3.93e-10 3.65E-10 4.17E-10 4.17E-10
rul03 3.57e-10 3.58e-10 3.58E-10 3.58E-10 3.58e-10 3.57€-10
sr 88 1.756-10 2.19€-10 2.636-10 3.07€-10 3.50E-10 3.50E-10
gd158 1.386-10 1.80E-10 2.24E-10 2.70E-10 3.19€-10 3.19€-10
ru 99 8.29E-11 1.25€-10 1.76E-10 2.36E-10 3.045-10 3.04E-10
cdii4 1.27E-10 1.60E-10 1.94E-10 2.29E-10 2.64E-10 2.64E-10
pd110 1.276-10 1.596-10 1.91E-10 2.23E-10 2.56€-10 2.56E-10
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 15
0 fraction of total a sorBtion rate
power= .00mw burnup- 292.mud, flux= 2.B1E+ 8n/cm*'2 sec
0 initial 456 d 54787.6 d £3918.8 d 73050.1 d 73050.2 d
se 82 1.19E-10 1.49E-10 1.7BE-10 2.08E-10 2.38E-10 2.38E-10
sn126 9.54E-11 1.19E-10 1.436-10 1.67€E-10 1.91E-10 1.91E-10
ge 78 9.04E-11 1.13e-10 4.36€-10 1.586-10 1.81e-10 1.81E-10
zr 95 1.66E-10 1.66E-10 1.66E-10 1.66E-10 1.86E-10 1.66E-10
nb 95 1.53e-10 1.53e-10 1.53e-10 1.53€-10 1.53e-10 1.53E-10
dy162 7.346-11 9.26E-11 1.126-10 1.32€E-10 1.53e-10 1.53€-10
sn124 7.296-11 9.126-11 1.09€-10 1.28E-10 1.46E-10 1.46E-10
dy164 6.75E-11 B8.56E-11 1.04E-10 1.23E-10 1.43E-10 1.43E-10
1.436-10 1.43E-10 1.43E-10 1.43E-10 1.43E-10 1.43€-10
9d154 3.146-11 S.07E-11 7.48€-11 1.03€-10 1.37e-10 1.37€-10
as 75 5.39e-11 6.73E-11 8.08E-11 9.42e-11 1.08E-10 1.08E-10
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sas2h: far-field crit based on b&w 15x15
power= 4.000E-03mw, burnup=z2.9220E+02mwd
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na 25 7.59€-42 9.69E-27 1.22E-26 1.49E-26 1.78E-26 1.7BE-41
mg 24 1.51€-03 1.83E-03 2.15€E-03 2.47e-03 2.78E-03 2.78E-03
mg 25 2.526-10 3.326-10 4.19€E-10 5.12e-10 6.12E-10 6.12E-10
mg 26 2.61E-08 3.25E-08 3.89€E-08 4.536-08 5.16E-08 5.16E-08
mg 27 6.43E-16 2.12E-12 2.12E-12 2.126-12 2.12E-12 6.27E-16
mg 28 4.15€6-24 4.32€E-24 4.32E-246 4.32E-24 4.32E-246 4&.06E-24
al 27 4.99E+04 4.99E+04 4 .99E+04 4.99E+04 4 .99E+04 4.99E+04
al 28 6.11€E-25 2.28BE-10 2.28E-10 2.28E-10 2.28E-10 5.16E-25
al 29 1.25€6-30 2.29E-25 3.26E-25 4.38E-25 5.66E-25 &.65E-30
al 30 .00E+00 5.28E-37 9.10E-37 1.44E-36 2.13E-36 .00E+00
si 28 4.40E-03 5.326-03 6.25€E-03 7.18E-03 B8.10E-03 8.10E-03
si 29 5.64€-10 B8.776-10 1.256-09 1.68E-09 2.17eE-09 2.17E-09
si 30 7.76E-17 1.52E-16 2.61€-16 4.12E-16 6.11E-16 6.11E-16
si 31 3.41€-29 1.09€-28 1.87¢-28 2.96E-28 4.38BE-28 2.69E-28
si 32 9.08E-36 2.1BE-35 4.45E-35 B.06E-35 1.356-34 1.356E-34
totals 5.756+04 5.75€+04 5.75E+04 5.75E+04 5.75€+04 5.75E+04
? flux 2.81e+08 2.81E+08 2.81E+08 2.81e+08 2.81E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 19
power= 4.000E-03mw, burnup=2.9220E+02mwd, flux= 2.81E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 45656.3 d 54787.6 d 63918.8 d 73050.1 d 73050.2 d

he 4 1.166-02 1.6iE-02° 2.10E-02 2.626-02 3.18€-02 3.1BE-02
pb206  7.80E-09 1.72€E-08 3.24E-08 5.50E-08 8.64E-08 8.64E-08
pb207  4.27E-08 7.39€-08 1.15€E-07 1.65€6-07 2.24E-07 2.24E-07
pb208 1.256-08 1.98€-08 2.876-08 3.91E-08 5.11E-08 5.11€-08
pb209  1.40E-14 2.1BE-14 3.13E-14 4.26E-14 5.56E-14 5.59E-14
pb210  8.96E-09 1.55E-08 2.39E-08 3.43E-08 4.65E-08 4.65€-08
pb211 1.05E-13 1.42E-13 1.79€-13 2.17€-13 2.54E-13 2.54E-13
pb212  4.63E-13 5.75E-13 6.B6E-13 7.95€-13 9.04E-13 9.04E-13

b214  3.57E-14 5.74E-14 B8,23E-14 1.12E-13 1.45E-13 1.41€-13

i208 .00E+00  .Q0E+00 .O0E+00 .00E+00 .0OE+00  .COE+0QO
bi209 B8.67E-10 1.69E-09 2.92E-09 4.64E-09 6.92E-09 6.92E-09
bi210m .00E+00 .Q0E+00  .0QE+00 .OOE+00 .00E+Q0 .COE+00
bi210 5.51E-12 9.52E-12 1.47e-11 2.11E-11 ~2.86E-11 2.86E-11
bi211 6.29€E-15 B8.42E-15 1.06E-14 1.29€E-14 1.51E-14 1.52E-14
bi212 4.40€E-14 5.46E-14 6.50E-14 7.54E-14 B.57e-14 8.58E-14
bi213 3.16€-15 5.08E-15 7.31E-15 9.94E-15 1.30E-14 1.26E-14
bi214 2.69E-14 4.26E-14 6.11E-14 B8.29E-14 1.08E-13 1.06E-13
po210  1,526-10 2.63€E-10 4.06E-10 5.83E-10 7.91E-10 7.91E-10
po21im  .00E+00 .00E+00 .O0E+00 .QOE+00 .OOE+00 .OQE+00
po211  6.95€E-20 9.31E-20 1.17E-19 1.42E-19 1.67E-19 1.68E-19
po212 2.31E-24 2.87E-24 3.42E-24 3.96E-24 4&.51E-24 4.51E-24
po213  &4.75E-24 7.64E-24 1.10E-23 1.49€-23 1.95E-23 1.89E-23
po214  3.71E-21 5.86E-21 8.41E-21 1.14E-20 1.48E-20 1.46E-20
po215 8.66€-20 1.17E-19 1.47E-19 1.78E-19 2.09E-19 2.09E-19
po216 1.76E-18 2.18E-18 2.60E-18 3.01E-18 3.42E-18 3.42E-18
po218  &4.27€E-15 6.64E-15 9.52E-15 1.29€E-14 1.68E-14 1.68E-14
ra222 7.56E-27 9.09€E-27 1.08E-26 1.25E-26 1.42E-26 1.42E-26
re223 4.B1E-11 6.48E-11 B.1BE-11 9.89E-11 1.16E-10 1.16E-10
ra224 3.83E-12 4.75€E-12 5.66E-12 6.56E-12 T7T.46E-12 7.46E-12
ra225 1.526-12 2.38E-12 3.42E-12 4.65E-12 6.07e-12 6.07E-12
ra226 1.16E-06 1.80E-06 2.58E-06 3.51E-06 &.56E-06 &.56E-06
ra228 1.94€E-13 2.47€E-13 2.99E-13 3.526-13 4.05E-13 4.05E-13
ec225 1.03€E-12 1.61E-12 2.31E-12 3.14E-12 4.10€E-12 4.10E-12
ac227 3.34E-08 4.50E-08 5.68E-08 6.87E-08 B8.06E-08 8.06E-08
ac228 2.36E-17 3.01E-17 3.65E-17 4.30E-17 &.95E-17 4.95€-17
th226 3.68E-25 4.43E-25 5.28E-25 6.12E-25 6.95E-25 6.94E-25
th227 7.76E-11 1.05€-10 1.32E-10 1.60E-10 1.87e-10 1.87e-10
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th228 7.31€-10 9.07E-10 1 08E-09 1.256-09 1.42E-09 1.42E-09
th229 2.96E-07 4.62E-07 6.656-07 9.04E-07 1.18€-06 1.18€-06
th230 2.55E-03 3.19e-03 3.83E-03 4.47E-03 5.11€-03 5.11E-03
th231 3.03E-09 3.036-09 3.03E-09 3.04€-09 3.04E-09 3.04E-09
th232 5.16E-04 6.46E-04 7.75E-04 9.04E-04 1.03£-03 1.03E-03
th233 1.52€E-16 5.94E-15 7.13E-15 8.32E-15 9.50E-15 3.02E-16
th234 5.376-07 5.37e-07 5.37€-07 5.37E-07 5.37E-07 5.37e-07
pa231 7.196-05 B.996-05 1.08E-04 1.26E-04 1.44E-04 1.44E-04
pa232 1.19€-12 1.55E-12 1.85E-12 2.16E-12 2.47€-12 2.37E-12
pa233  1.46E-06 1.46E-06 1.46E-06 1.46E-D6 1.46E-06 1.46E-06
pa234m 1.81E-11 1.81E-11 1.B1E-11 1.B81E-11 1.B1E- 11 1.81E-11
pa234 B8.096-12 B8.09E-12 8.09e-12 8.09e-12 8. 09€-12 8.09€-12

1 pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, Zo?udlmtu 40% h2o/ BX uo2 actinides

power= 4.000E-03mw, burnup=2. 9220€+02mwd, flux= 2.81E+08n/cm**2-sec

0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 45656.3 d 54787 6 d 63918.8 d 73050.1 d 73050 2 d
u230 3 57E-22 &4.30E-22 2€-22 5 93E-22 6.74E-22 .T2E-22
u231 .0BE-18 1.32¢6-18 1 58E 18 .B5E-18 2.11E-18 2.08E-18
u232 2.62&-08 3.256-08 3.87E-08 k.49E-08 5.106-08 5.10E-08
u233 1.36E-03 1.706-03 2.04E-03 2.38E-03 2.73E-03 2.73E-03
u234  9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.07E+00 $.07€+00
u235 7.30E+02 7.29E+02 7.29E+02 7.29E+02 7.29E+02 7.29E+02
u236 1.756+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75€+02
u237 3.21E-06 3.15€E-06 3.15E-06 3.15€-06 3.156-06 3.13e-06
u238  3.64E+04 3.64E+04 3.64E+04 3I_64E+04 3. 64E+04  3.64E+04
u239 1.24€-08 3.22E-07 3.22E-07 3.226-07 3.22E-07 1.21e-08
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u241 .QO0E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np235 9.08E-12 8.80E-12 8.80E-12 8.80E-12 8.80E-12 8.80E-12
np236ém 2.04E-12 2.09E-12 2.09E-12 2.09E-12 2.09e-12 1.98E-12
np236 2.05E-08 2.54E-08 3.04E-08 3.54E-08 4.03E-08 4.03E-08
np237  4.21E+01 4.21E+01 &4.21E+01 4.21E+01 4.21E+01 &.21E+01
np238 1.54E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.52E-06
np239 4.67E-05 &4.65E-05 4.65E-05 4.65E-05 4.65E-05 4.58E-05
np240m 00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np240 2.B1E-15 9.4BE-15 9.4BE-15 9.48E-15 9.48E-15 2.74E-15
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu236 1.17E-09 1.14E-09 1.13E-09 1.13€-09 1,13E-09 1.13e-09
pu237 1.37E-13 1.53E-13 1.69E-13 1.83E-13 1.94E-13 1.94€E-13
u238 1.30E-02 1.49E-02 1.656-02 1.786-02 1.88E-02 1.88E-02
pu239 5.09E-01 6.33E-01 7.57€-01 B8.81E-01 1.00E+00 1.00E+00
u240 2.50E-04 3.B9E-04 5.58E-04 7.56E-04 9.85E-04 9.85E-04
pu2é 7.14E-08 1.18E-07 1.78€-07 2.506-07 3.35E-07 3.35E-07
pu2s2  2.126-11 4.79€-11 9.30E-11 1.63E-10 2.64E-10 2.64E-10
pu243  3.59€-20 1.03€-19 1.99€-19 3.48E-19 5.66E-19 &.37E-19
244  S.TSE-44 6.S57E-43 4.73E-42 2.49E-41 1.05€-40 1.05E-40
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu2sé .00E+00 .00E+00 .00E+0Q0 .00E+00 .00E+00 .00E+00
am239 2.49E-23 5.68£-23 1.03E-22 1.69E-22 2.59E-22 @2.32E-22
am240 1.24E-20 2.60E-20 4.72E-20 7.756-20 1.18E-19 1{.16€E-19
am241  9.66E-08 2.04E-07 3.69€-07 6.07€-07 9.28E-07 9.28E-07
sm242m 5.08E-32 1.336-11 2.87€-11 5.43E-11 9.37e-11 9.37e-11
am242 3.20E-15 7.27€-15 1.32E-14 2.19E-14 3.36E-14 L11E-14
‘am243 3. T4E-15 1.186-14 3.01E-14 6.59E-14 1.29E-13 29E-13
am244m  ,00E+00 .00E+00 .Q0E+00 : .00E+00 .00E+00 .00E+00
am24é 2.59E-23 9.126-23 2.32E-22 S5.07€-22 9.93€-22 8.756-22
am245 .00E+00 .00E+00 .00E+00 .OOE+00 .00E+00

.00E+00

page
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am246 .00E+00 . 00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.73e+04 3.73E+04 3.73E+04 3.73E+04 3.73e+04 3.73E+04

flux 2.81E+08 2.81e+08 2.81E+08 2.81E+08 2,.81E-07
1q array has 20 entries.
3q array has 1 entries.
3q array has 1 entries.
3q array has 1 entries.
4q array has 1 entries.
54q array has 12 enfries.

library igformntion...

cross-gsection data taken from position number 3 of tibrary on unit 33,

pass
ass

1
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
pass
ass

library updated was...
0

scale-system control module sas2 library*

used 8 time-dependent neutron spectrum
pass 0 applies start-up fuel densiities

for each of the above passes

pass n applies mid time densities of nth tibrary interval

first

e e e e e e e e e

LR IR JE BE BE B BN BN B BN R Ik R N R

librarz*gpdated 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

fissfon product yields are from endf/b-v
Ehoton 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

WRARRERR R RN RN AT AR A AR RN NIRRT AN RA AR A AR bdhhhhd b hkdhddddd

LI 3R BN BE JE 3k BE JE BE JE N R NE R IR 2

AR RARRAART A AN ARRRARBIRANNAARNARRAR AR AR ANANAAARRRARRNAAARARRRERARN A AR AR AN

*

BERARERRARAERRE AN AT RR R BANRNNRRAN AR AR RAAAN AR N ERARNR AN AR AT RA R AR d kb &

.other identification and sizes of library.
data set name: ft33f001
8/28/}996 date library was produced

697 total number of nuclides in library
689 number of light-element nuclides
129 number of actinide nuclides

879 number of fission product nuclides

number of nonzero off-diagonal matrix elements

7993
BREEEARRETREAANE AR R AR AR RAAAR RN R T AN ARAREA RN RN RARRANAAEA R R AR AN TR b hhdhd

saszh: far-field crit based on b&w 15x15, 3.00utX

powers=

20gwd/mtu 40X h2o/ 8% uo2
.00mw, burnup= 638.mud6 f%ux= 2.736+08n/cm**2-sec
asis =

Page 19

page
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0 (note, k-infinities, clad and moderator absor tlons are correct, ohly, if correctly weighted cross sections are applied.)
0 initial 82181 d d 100444, d 109 109575. d

productions  1.123503E+06  1.1236B4E+06 1 1238665+O6 1.124046E+06  1.124226E+06  1.124226E+06

absorptions 9.183541E+05 9.186095E+05 9.188597E+05  9.191057€+05 9.193471E+05  9.193471E+05

k infinity 1.223387E+00  1.223245E+00 1.223109E+00  1.222978E+00 1.222853£+00  1.222853E+00
0 Inid initial 82181. d 91313. d 100444, d 109575. d 109575. d

actinide

absorptiong 9.137518E+05  9.138591E+05  9.139662E+05 9.140729E+05 '9.141796E+05  9.141796E+05

non-actinide

abs. fracs. ~5.011499E-03  5.171359E-03  5.325615E-03  5.475700€,-03 5.620897E-03 5.620897E-03 )

sasZh: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 fission products page 22

1
0 fraction of total a sor8t1on rate
powers .00mw, burnup- 438.mwd, flux= 2.73E+08n/cm**2-gec

0 initial '82181. d 91313. d 100444. d 109575. d 109575. d
sm149 1.30E-03 1.44€-03 1.576-03 1.70E-03 1.82E-03 1.82€-03
nd143 2.96E-05 3.33€E-05 3.70€-05 4.07E-05 4.43E-05 4.43E-05
eul51 2.23E-05 2.69€-05 3.16E-05 3.64E-05 4.14E-05 4.14E-05
sm151 3.16E-05 3.31€-05 3.43E-05 3.536-05 3.61E-05 3.61E-05
gd155 1.84E-05 2.06€-05 2.2BE-05 2.50E-05 2.71E-05 2.71E-05
rh103 1.38E-05 1.556-05 1.72E-05 1.89E-05 2.06E-05 2.06E-05
cd113 1.20E-05 1.34€6-05 1.48E-05 1.61E-05 1.74E-05 1.74E-05
gd157 1.266-05 1.38€-05 1.50E-05 1.61E-05 1.72E-05 1.72E-05
xel31 9.366-06 1.056-05 1.17€-05 1.29€E-05 1.40E-05 1.40E-05
cs133 7.26E-06 B.16E-06 9.07E-06 9.97E-06 1.09E-05 1.09E-05
tc 99 5.34E-06 6.01E-06 6.67E-06 7.34E-06 B8.00E-06 8.00E-06
sm147 5.29€-06 5.96E-06 6.63E-06 7.30E-06 7.98E-06 7.98E-06
nd145 4.156-06 4.66E-06 5.18E-06 5.69E-06 6.21E-06 6.21E-06
mo 95 2.876-06 3.23E-06 3.58E-06 3.94E-06 4.30E-06 4.30E-06
sm152 2.23€-06 2.51E-06 2.79E-06 3.07E-06 3.36E-06 3.36E-06
kr 83 1.80E-06 2.02E-06 2.25E-06 2.47E-06 2.69E-06 2.69E-06
cs135 1.64E-06 1.8B4E-06 2.04E-06 2.25E-06 2.45E-06 2.45E-06
xe135 2.29€-06 2.32E-06 2.32E-06 2.32E-06 2.32€E-06 2.29E-06
rul0l 1.276-06 1.43E-06 1.59E-06 1.74E-06 1.90E-06 1.90E-06
pri41 1.22€-06 1.38E-06 1.53E-06 1.6BE-06 1.83E-06 1.83E-06
eul53 1.11e-06 1.25E-06 1.39E-06 1.53E-06 1.67€-06 1.67E-06
lal139 1.006-06 1.136-06 91.256E-06 1.37E-06 1.50€E-06 1.50E-06
d105 4.25E-07 4.78E-07 5.31E-07 S5.B5E-07 6.3BE-07 6.38E-07
al3?7 3.76E-07 4.35E-07 &.95E-07 5.54E-07 6.14E-07 6.14E-07
smi50 2.83E-07 3.54E-07 4.33e-07 5.18E-07 6.10E-07 6.10E-07
r 93 &.05E-07 4.56E-07 5.06E-07 5.576-07 6.07E-07 6.07€-07
it129 3.11E-07 3.50E-07 3.89E-07 4.27€-07 4&.66E-07 4.66E-07
nd144 2.99E-07 3.36E-07 3.74E-07 4.11E-07 4.496-07 4.49€-07
mo 97 2.27E-07 2.55€E-07 2.83e-07 3.12E-07 3.40E-07 3.40E-07
pmi147 2.T1E-07 2.71E-07 2.71E-07 2.71E-07 2.71€-07 2.71E-07
ag109 1.686-07 1.90€-07 2.13e-07 2.35€-07 2.586-07 2.58E-07
eu155 1.60E-07 1.60€E-07 1.60E-07 1.60E-07 1.60E-07 1.60E-07
r 91 1.07€-07 1.20E-07 1.33E-07 1.47E-07 1.60E-07 1.60E-07
y 89 1.02E-07 1.15€-07 1.28E-07 1.41E-07 1.54E-07 1.54E-07
rul02 9.256-08 1.04E-07 1.16€-07 1.27€-07 1.39€E-07 1.39E-07
cel4? 8.33E-08 9.37E-08 1.04E-07 1.14E-07 1.25E-07 1.25E-07
nd148 8.00E-08 9.00E-08 1.00E-07 1.10E-07 1.20E-07 1.20E-07
nd146 6.726-08 7.55E-08 B8.39E-08 9.23E-08 1.01E-07 1.01€-07
bai38 5.74E-08 6.45E-08 7.17E-08 7.89E-08 8.60E-08 8.60E-08
108 5.576-08 6.28E-08 7.01E-08 7.74E-08 B.47c-08 B8.47E-08
n115 5.54E-08 6.23E-08 6.92E-08 7.616-08 8.30E-08 8.30E-08
cel40 5.376-08 6.04E-08 6.71E-08 7.386-08 8.056-08 B8.056-08
xe132 4.82E-08 5.426-08 6.02E-08 6.62E-08 7.226-08 7.22€-08
mo 98 3.32E-08 3.74E-08 4.156-08 4.56€E-08 4.98E-08 4.98E-08
pd107 3.27e-08 3.69E-08 4.11E-08 4.S53E-08 4.96E-08 4.96€-08



kY 5 7 . i

Aug 29 14:06 1996 File Name: tuff3.sum BBA000000-01717-0200-00021 REV 00  ATTACHMENT XVI - Page 21
mo100 3.21€-08 3.62E-08 4.02E-08 &.42E-08 4.82E-08 4.82E-08
xel134 3.176-08 3.57E-08 3.96E-08 4.36E-08 &.75E-08 4.75E-08
zr 92 2.576-08 2.90E-08 3.22E-08 3.54€E-08 3.86E-08 3.B6E-08
i127 2.09E-08 2.356-08 2.61E-08 2.87E-08 3.14E-08 3.14€-08

1 sas?h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2c/ 8% uo2 fission products page 23
0 fraction of total absorption rate
powers= .00mw, burnup= 438.mwd, flux= 2.73E+08n/cm**2-sec

0 initial 82181. d 91313. d Y00444. d 109575. d 109575. d

Ir 96 2.02E-0B 2.27E-08 2.52€-08 2.776-08 3.03£-08 3.03£-08

ruifé 1.986-08 2.23E-08 2.4BE-08 2.73E-08 2.97E-08 2.97E-08

nd150 1.776-08 1.99E-08 2.226-08 2.44E-08 2.66E-08 2.66E-08

xe136 1.716-08 1.93E-08 2.14E-08 2.36E-08 2.57eE-08 2.57E-08

br 81 1.286-08 1.45E-08 1.61€-08 1.77E-08 1.93€E-08 1.93E-08

rb 85 1.236-08 1.39E-08 1.55E-08 1.70E-08 1{.86E-08 1.86E-08

sr 90 1.70€-08 1.71€-08 1.71E-08 1.71€-08 1.71€-08 1.71E-08

r 94 1.096-08 1.22E-08 1.36E-08 1.49E-08 1.63E-08 1.63E-08

zr 90 8.07E-09 9.33E-09 1.06E-08 1.18E-08 1.31€-08 1.31E-08

ed111 B.46E-09 9.53E-09 1.06€E-08 1.17E-08 1.28E-08 1.28€-08

tel130 7.79-09 8.76E-09 9.74€E-09 1.07E-08 1.17e-08 1.17€-08

smi54 7.57E-09 B.52E-09 9.46E-09 1.04E-08 1.14E-08 1.14E-08

rb 87 7.26E-09 8.16E-09 9.07E-09 9.97E-09 1.09E-08 1.09€E-08

eul52 5.00E-09 6.14E-09 7.34E-09 B8.58E-09 &.85E-09 9.85€-09

rh105 8.40E-09 B.43E-09 B8.44E-09 B.45E-09 B.46E-09 8.44E-09

se 77 5.16E-09 5.81E-09 6.45E-09 7.09€-09 7.74E-09 7.74E-09

pd106 3_.68E-09 &.14E-09 4.61E-09 5.086-09 5.55€-09 5.55E-09

gd152 1.756-09 2.42€E-09 3.22E-09 4.18E-09 5.24E-09 5.24E-09

kr 84 3.42E-09 3.856-09 4.28E-09 4.70E-09 5.13e-09 5.13E-09

se 79 2.65E-09 2.986-09 3.31E-09 3.64E-09 3.97E-09 3.97E-09

sb121 2.51E-09 2.B3€-09 3.14E-09 3.46E-09 3.776-09 3.77€-09

cs137 3.73E-09 3.75E-09 3.76E-09 3.76E-09 3.76E-09 3.76E-09

sb123 2.056-09 2.30£-09 2.56E-09 2.81€-09 3.07e-09 3.07E-09

kr 86 1.916-09 2.15E-09 2.39€-09 2.63E-09 2.86E-09 2.86E-09

pri143 2.67E-09 2.67E-09 2.67E-09 2.67€E-09 2.67E-09 2.67€-09

tel128 1.70E-09 1.92E-09 2.136-09 2.34€-09 2.56E-09 2.56E-09

gd156 1.47€-09 1.67E-09 9.88E-09 2.10E-09 2.32E-09 2.32E-09

xel133 2.02E-09 2.02E-09 2.02E-09 2.02€-09 2.02€-09 2.02E-09

se 80 1.23E-09 1.39E-09 1.54E-09 1.69€-09 1.85E-09 1.85E-09

dy161 1.12E-09 1.27€-09 1.42E-09 1.57E-09 1.726-09 1.T2E-09

tel25 1.06E-09 1.19E-09 1.336-09 1.46E-09 1.60E-09 1.60E-09

celé4 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09

tb159 7.42E-10 8.36E-10 9.31E-10 1.03E-09 1.12E-09 1.12E-09

cdi12 7.056-10 7.93e-10 8.82€-10 9.71E-10 ].06E-09 1.06€-09

ti 6 7.01E-10 7.89E-10 8.76E-10 9.63E-10 1.05e-09 1.05€-09

pm149 9.70E-10 9.76E-10 9.76E-10 9.76E-10 9.76E-10 9.70€-10 :

nd147 9.276-10 9.30E-10 9.306-10 9.30€-10 9.30E-10 9.26E-10 i

sn117 5. 576-10 6.26E-10 6.96€-10 7.66E-10 8.36E-10 B8.36E-10 '

eul54 S.43E-10 6.12E-10 6.82E-10 7.53E-10 B.24E-10 B8.24€-10

sn119 4.58E-10 5.15E-10 S5.72€E-10 6.29€-10 6.87E-10 6.B7E-10 {

ru 99 3.03e-10 3.80E-10 4.656-10 S5.59€-10 6.61E-10 6.61E-10 '

sni15 4.19E-10 &.71E-10 S.24E-10 S.7T6E-10 6.29E-10 6.29E-10 :

cel4d 6.01E-10 6.01E-10 ,g.01E-10 2.015-10 5. 01€-10 6.01E-10 i

kr 85 5.74E-10 S5.74€E-10 'S.73e-10 S$.73E-10 5.73e-10 5.73E-}0 ! :

gd158 3.196e-10 3.70€-10 4.236-10 &.78E-10 3.35E-10 5.35€-10

sr 88 3.51E-10 3.95€-10 '4.39E-10 4&.83E-10 5.26E-10 5.26E-10 ;

cd114 2.636-10 2.98E-10 [ 3.34E-10 3.71E-10 &.08E-10 4.08E-10 1

pd110 2.556-10 2.87E-10 '3.20E-10 ;.SBE'lD .86E-10 3.86E-10 [ k

rulo3 3.58e-10 3.58e-10 '3.58¢-10 3.58E-10 3.58E-10 3.58e-10 !
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 24
0 ‘ ~ fraction of total absorption rate :

r
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sas2h: far-fiel
power=

cs134m
cd109

cd118
sn11é

2.3
sas2h: tar-field cr\t based on b&w 15x15,

4.98E-19 3.0
3.36E-21

in119m
19 .

inl

wd/mtu 40% h20/ 8X uol

E+08n/cm**2-sec

27

page

light elements

7

concentrations, gram atoms
basis = single reactor assembly
100444. d 109575. d 109575. d

flux=

3.00ut%, 2
lide

nuc

_4,000E-03mw, burnup=4,3830E+02mud

L
Y

powers

2.60E-05 2.60€-05

2.38E-05

13. d
17€-05

913
2.

d
05

82181.
5 1.95€-

' charge
1.74E-0

1

h
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h 2 5.16£-08 5.80E-08 6 43E-08 7.06E-08 7.70E-08 7.70E-08
h 3 3.37e-11 3.36e-11 3.36E-11 3.37e-11 3.38€-11 3.38e-11
h & .00E+00 1.37E-34 1.37€E-34 1.37E-34 1.37e-34 .00E+00 ,
he 3 3.456-10 3.92E-10 &.38E-10 4.84E-10 5.31€-10 5.31e-10
he &4 2.8BE-06 3.23E-06 3.58E-06 3.94E-06 4.29E-06 4.29E-06
he 6 .00E+00 .00E+00 -00E+00 .00E+00 .00E+00 .00e+00
ne 20 3.46E-07 3.88E-07 4.30E-07 4.73E-07 5.156-07 5.15€-07
ne 21 2.37E-12 2.96E-12 3.60£-12 4.31E-12 5.07E-12 5.07€-12
ne 22 2.21E-09 2.49€-09 2.76E-09 3.04E-09 3.32E-09 3.32E-09
ne 23 T7.11€-30 7.06E-15 7.06E-15 7.06E-15 7.06E-15 7.06E-30
na 22 4.186-11 4&.156-11 &.15E-41 &4.156-11 4.156-11 4.15€-11
na 23 7.53E+03 7.53€+03 7.53E+03 7.53E+03 7.536+03 7.53E+03
na 24 2.82E-08 2.856-08 2.85E-08 2.85€-08 2.85E-08 2.63E-08
na 24m S5.05E-30 4.69E-15 4.69E-15 &.69E-15 4.69E-15 4.69E-30
na 25 1.78E-41 2.06E-26 2.386-26 2.72E-26 3.07E-26 3.07E-41
mg 24 2.78E-03 3.08E-03 3.38£-03 3.67c-03 3.97e-03 3.97e-03
mg 25 6.126-10 7.17E-10 B8.2BE-10 9.46E-10 1.07E-09 1.07€-09
mg 26 5.16E-08 5.80E-08 6.43E-08 7.06E-08 7.70E-08 7.70£-08
mg 27 6.27E-16 2.11E-12 2.11E-12 2.11E-12 2.11E-12 1.16E-15
mg 28 4.06E-24 &.30E-24 4.30E-24 4.30E-24 4.29E-24 4.06E-24
al 27  4.99E+04 4&.99E+04 &.99E+04 &4.99E+04 4 .99E+04 4.99E+04
al 28 5.16E-25 2.11E-10 2.11€-10 2.11e-10 2.11€E-10 3.8BE-24
al 29 4.65E-30 7.00€-25 B8.56E-25 1.03E-24 1.21€-24 2.45€E-29
al 30 .00E+00 2.97€E-36 4&.056-36 5.35E-36 6.8%9E-36 .00E+00
si 28 B8.10E-03 B.96E-03 9.82€-03 1.07E-02 1.156-02 1.15€-02
si 29 2.17€-09 2.72E-09 3.33e-09 3.99€-09 4.70E-09 4.70E-09
si 30 6.11E-16 B8.64E-16 1.18E-15 1.56€E-15 2.00E-15 2.00E-15
si 31 2.69E-28 6.20E-28 B.45E-28 1.12E-27 1.44E-27 9.16E-28
si 32 1.35E-34 2.116-34 3.14E-34 4.49E-34 6.22€-34 6.22E-34
totals S.756+04 5.75€+04 S.75E+04 5 75E+04 S5.75E+04 5.75E+04
? flux 2.736+08 2.73E+08 2.73e+08 2.73e+08 2.73e-07
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 28
power= 4.000E-03mw, burnup=é4. 3830E+02mwd, flux= 2.73E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 82181. d 91313. 100644 d 109575. d 109575. d
he 4 3.18E-02 3 T6E-02 4.37E- 02 0OE- 02 5.65E-02 5.65E-02
pb206 B.64E-08 1.28E-07 1.82E-07 2 486-07 3.30E-07 3.30E-07
pb207 2.24E-07 2.93E-07 3.72E-07 4.60E-07 5.57E-07 5.57e-07
pb208 5.11E-08 6.46E-08 7.96E-08 9.61E-08 1.94E-07 1.14E-07
pb209 5.59€-14 7.03€-14 8.67E-14 1.05€-13 1.25€-13 1.25E-1
b210 &4.65E-08B 6.07€-08 7.67E-08 9.46E-08 1,.14E-07 1.14E-07
b211 2.54E-13 2.92E-13 3.30€-13 3.68E-13 4.056-13 4.05E-13
b212 9.04E-13 1.01E-12 1.12E-12 1.22E-12 1.33e-12 1.33€-12
b214 1.41E-13 1.83E-13 2.25€-13 2.72E-13 3.22E-13 3.12€-13
1208 .00E+00 .00E+Q0 .00E+00 .00E+00 .00€+00 .00E+00
bi209 6.92E-09 9.85E-09 1.35E-08 1.80E-08 2.33E-08 2.33E-08
bi210m  .00E+00 .00E+00 .00E+00 .006+00 _.00E+00 .00E+00
biz10 2.86E-11 3.74E-11 4.72E-11 5.83E-11 7.04E-11 7.04E-11
bi211 1.526-14 1.73E-14 1.96E-14 2.18E-14 2.40E-14 2.42E-14
biz12 8.586-14 9.596-146 1.06E-13 1.16E-13 1.26E-13 1.26E-13
bi213 1.26E-14 1.64E-14 2.02E-14 2.45E-14 2.91€-14 2.83E-14 w
bi214 1.06E-13 1.36€-13 1.67€-13 2.02E-13 2.39€-13 2.36E-13 ; i
0210 7.91E-10 1.03E-09 1.30E-09 1.61E-09 1.94E-09 1.94E-09 .
po211m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 !
0211 1.68E-19 1.91E-19 2.16E-19 2.41E-19 2.66E-19 2.68E-19 R
p0212 4.51E-24 5.04€E-24 S5.57E-24 6.11E-24 6.64E-24 6.64E-24 . b
1.89E-23 2.47E-23 3.04€-23 3.68E-23 4.38€-23 4.25€E-23 " Sy
p0214 1.46€-20 1.87E-20 2.30E-20 2.78E-20 3.29E-20 3.25€-20
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po215 2.09€-19 2.40€-19 2.71E-19 3.02E-19 3.33e-19 3.33E-19
po216  3.42E-18 3.83E-18 4.23E-18 4.64E-18 5.04E-18 5.04E-18
po218 1.68E-14 2.126-14 2.61€E-14 3.14E-14 3.73E-14 3.73E-14
rn218 1.31E-29 1.45E-29 1.60E-29 1.75€E-29 1.91E-29 1.91€E-29
rn219  4.65E-16 5.34E-16 6.03E-16 6.72€-16 T7.41E-16 T7.41E-16
rn220 1.31E-15 1.47€-15 1.62e-15 1.78e-15 1.93E-15 1.93E-15
rn222 2.99E-11 3.77e-11 4.63E-11 5.58E-11 6.62E-11 6.62E-11
ra222 1.426-26 1.57€-26 1.74E-26 1.90E-26 2.07E-26 2.07E-26
ra223 1.166-10 1.33€-10 1.50£-10 1.6BE-10 1.85E-10 1.85e-10
ra224 T7.46E-12 B8.356-12 9.23e-12 1.01e-11 1.10E-11 1.10E-11
ra225 6.07€-12 7.68BE-12 9.47e-12 1.14E-11 1.36E-11 1.36E-11
ra22é6 4.56E-06 5.756-06 7.08E-06 8.53e-06 1.01E-05 1.01E-05
ra228 4.05€-13 4.586-13 S5.11€-13 5.64E-13 6.17E-13 6.17E-13
ac225 4.10E-12 5.18€-12 6.40E-12 7.73E-12 9.19E-12 9.19E-12
ac227 B.06E-08 9.26E-08 1.056-07 1.16E-07 1.28E-07 1.2BE-0Q7
ac228 &4.95€E-17 5.59€-17 6.24E-17 6.88E-17 7.53E-17 7.53E-17
th226 6.94E-25 7.67E-25 B8.4BE-25 9.28E-25 1.01E-24 1.01E-24
th227  1.87E-10 2.15€-10 2.43€-10 2.71E-10 2.98E-10 2.98E-10
th228  1.42E-09 1.59€-09 1.76E-09 1.93E-09 2.10E-09 2.10E-09
th229 1.18E-06 1.49E-06 1.84E-06 2.23E-06 2.65E-06 2.65E-06
th230 5.11E-03 5.74E-03 6.38E-03 7.02E-03 7.66E-03 7.66E-03
th231 J.04E-09 3.04E-09 3.04E-09 3.04E-09 3.05E-09 3.05€-09
th232 1.036-03 1.16E-03 1.29€-03 1.42E-03 1.556-03 1.55€-03
th233  3.02E-16 1.07e-14 1.18E-14 1.30E-14 1.42E-14 5.89E-16
th234 5.37e-07 S.37e-07 5.37e-07 5.37e-07 S5.37e-07 5.37e-07
pa231 1.44E-04 1.62E-04 1.80E-04 1.98E-04 2.16E-04 2.16E-04.
1 pa232 2.37E-12 2.78€-12 3.09e-12 3.40E-12 3.71E-12 3.57E-12
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2? actinides page 29
power= 4.000E-03mw, burnup=4.3830€E+02mwd, flux= 2,73E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 82181. d 91313. d 100444. d 109575. d 109575. d
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06
pa234m 1.81€E-11 1.81E-11 1.81E-11 1.81e-11 1.81€-11 1.81E-11
pa234 B.09E-12 8.09E-12 8.09E-12 8.09€-12 8.09E-12 8.0%9E-12
pal235 .00E+0Q0 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u230 6.72E-22 T7.43E-22 8.22E-22 9.00E-22 9.78E-22 9.76E-22
u23i 2.08E-18 2.34€E-18 2.60E-18 2.8B6E-18 3.12E-18 3.08E-18
u232 5.10e-08 5.70e-08 6.30E-08 6.91E-08 7.51E-08 7.51E-08
u233 2.73E-03 3.07e-03 3.41€-03 3.75E-03 4.09E-03 4.09E-03
u234 9.07E+00 9.076+00 9.07e+00 9.07e+00 9.08E+00 $.08E+00
u235  7.29€+02 7.29€+02 7.29E+02 7.28E+02 7.2BE+02 7.2B8E+02
u23é 1.756+02 1.756+02 4.756+02 1.75E+02 1.75E+02 1.75£+02
u237 3.13e-06 3.126-06 3.12e-06 3.12E-06 3.12E-06 3.10E-06
u238  3.64E+04 3.64E+04 3.64E+04 F.64E+04 3.64E+04 3.64E+04
u239 1.21€-08 3.19E-07 3.19€-07 3.19eE-07 3.19E-07 1.55£-08

u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u2é41 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+Q0

np235 B8.80E-12 B.69E-12 B8.68€-12 B.68E-12 B8.68E-12 B8.68E-12
np236m 1.98E-12 2.07E-12 2.07E-12 2.06E-12 2.06E-12 1.96E-12
np236  4.03£-08 4.52E-08 5.01E-08 5.50E-08 5.996-08 5.99E-08
np237  4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01
np238  1.52E-06 1.56E-06 1.56E-06 1.56€E-06 1.56E-06 1.52E-06
np239  &4.58E-05 4.61E-05 4.61E-05 4.61E-05 4.81E-05 4.54E-05
np240m  .00E+00  _OQO0E+00 .O0E+00 .QOE+00 .00E+00  .00E+00
np240  2.74E-15 9.37€-15 9.37E-15 9.37e-15 9.37E-15 2.98E-15
np2é1 -00E+00  .00E+00 .00E+00 .O0E+00 .00E+00 .00E+00
pu236  1.13€-09 1.126-09 1.12E-09 1.12E-09 1.12E-09 1.12€-09
pu237  1.94E-13 2.01E-13 2.09E-13 2.15€-13 2.21E-13 2.21€-13
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0
0
0
0
0
0
0
1

pu238  1.88E-02
pu239®  1.00E+00
pu240  9.85E-04
pu2é1  3.35e-07
pu2é2  2.64E-10
pu2é3  4.37€-19
pu2és  1.05E-40
pu245 .00E+00
pu2é4é .00E+00
am239  2.32E-22
am240  1.16E-19
am241  9.28E-07
am242m 9.376-11
am242  3.11E-14
am243 1.29€-13
am24éém .00E+00
am244  B8.75E-22
am245 .00E+00
am24é 00E+00

totals 3.

73E+04

1q srray has
3q array has
3q array has
3q array has
4q array has
54q array has

cross-section data

pass
ass

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

library information...

1
0

File Name: tuff3.sum

-97€E-02 2.04E-02
.13e+00 1.25E+00
.24E-03 1.53E-03
.29E-07 5.36E-07
.05€E-10 5.

.58€E-19 1

.68E-40 1.

.00E+00  .00E+00
.00E+00 .00E+00
.T0E-22

(V1. PR PR P

1 entries.
1 entries.
1 entries.
1 entries.
2 entries.

BBA000000-01717-0200-00021 REV 00

2.09€-02
1.37e+00
1.84E-03
6.56E-07
8.39e-10
1.78€-18
3.08E-3¢9
.00E+00

2.73e+08

taken from position number

pass 0 applies start-up fuel densiities
pass n applies mid time densities of nth library interval
first tibrary updated was...

pass
ass

scale-system control module sas2 library*
used a8 time-dependent neutron spectrum

0

pass O applies start-up fuel densiities
pass n applies mid time densities of nth {{brary interval

I AR 2 B X EEENNERENERN T

frst Uibrar
i11 3112222

ated was

N’

.49€+00
.19€-03
.88E-07
.15E-09
.92E-18
.71E-39
.00E+00
.00E+00
.09E-22
.00E-19
.25E-06

N i wJ NI =a D

O —a LS D
Pt

for sach of the above passes

. 14E-02

ATTACHMENT

4 of library on unit 33.

XVl -

ugd .
AR AR A AR RO NI RARR AN R RN RN OO RO A AR AR BRI AN AR AR AR O RS RA &

prelim lurrorigen-s binary working library--fd = 1143

‘made from modified card-fimage 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 spééirum factors and cross sections were produced from
the "presas2" case updating all nuclides on the scale "burnup* Library

|

i
i
it

i

i

photon data are

fisﬁth product yletds are from endf/b-v

i 1y 0 S
ﬁhoton ‘ibrnries usé an 18-energy-group structure
the from the master photon data base,
- produced to fnclude bremsstrahlung from uo2 metrix

I EREEEREERENRERS®)

Page 26
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*

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

*

RERAARRARNAARRAAAAE AN A RRRA N ARA A AN NN ARk bRk R hh Rk hh bR bbbkt hh kR ke dkd

L ]

RANAEARATARAN TR A AR A AR AR A ARk bk R h b A R bR R R b hhdddrddddkddddk dokdkk
.other identification and sizes of library.
data set name: ft33f0

8/28/}28? date llbrary uas produced

total number of nuclides in library

689 number of light-element nuclides
129 number of actinide nuclides
879 number of fission product nuclides

number of nonzero off-diagonal matrix elements

WRAAARE NN NARR R AR AR ARk kb hhkhbddkdd kbbb h kb khh kb drdkh kbbb ddh kA ddhhd

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2
.00mw, burnup= 584 .mwd, flux= 2.f0E+08n/cm**2-sec

power=s

GBSS=

Page 27

page 30

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

initial 118706. d 127838. d 36969. d 46100, d d

1.136002E+06 1.136182E+06  1.1368361E+06 1.1365406+06 1.136719€+06

9.278001€+05 9.2B80391E+05 9.282740E+05 9.285046E+05 9.287318E+05

1.224404E+00 1.224282e+00  1.224166E+00 1.224054E+00 1.223947E+00
initial 118706. d 127838. d 136969. d 146100. d

9.226709€+05  9.227775E+05  9.228838E+05 9.229898E+05  9.230958E+05

productions
absorptions
k infinity

actinide
absorptions
non-actinide

abs. fracs. 5.528271€-03 5.669594€-03 5.806684E-03 5.939364E-03 &.068587€E-03
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2
fraction of total a sorgt1on rate
powers= .00mw, burnup= 584 .mwd, flux= 2.70E+08n/cm**2-sec
initial 118706. d 127838. d 136969. d 146100. d 146100. d
sm149 1.83E-03 1.95€E-03 2.06E-03 2.17E-03 2.28E-03 2.28t-03
eul51 4.15E-05 4.65E-05 5.17E-05 5.69E-05 6.21E-05 6.21E-05
nd143 4.44E-05 4.81E-05 5.18E-05 5.556-05 5.91E-05 5.91€-05
sm151 3.62E-05 3.68E-05 3.74E-05 3.79E-05 3I.B2E-05 3.82€E-05
gd155 2.72E-05 2.93E-05 3.14E-05 3.356-05 3.556-05 3.55€E-05
rh103 2.06E-05 2.23E-05 2.41E-05 2.58E-05 2.75E-05 2.75€E-05
cdi13 1.74E-05 1.87e-05 2.00E-05 2.12E-05 2.25E-05 2.25E-05
gd157 1.726-05 1.82E-05 1.92E-05 2.02E-05 2.11E-05 2.11€-05
xel131 1.406-05 1.52E-05 1.63E-05 1.75€6-05 1.87e-05 1.87€-05
cs133 1.096-05 1.18£-05 1.27E-05 4.36E-05 1.45E-05 1.45€E-05
tc 99 7.99€-06 B8.66E-06 9.32E-06 9.986-06 1.06E-05 1.06€E-05
sm147 T.976-06 B8.64E-06 9.31E-06 9.976-06 1.06E-05 1.06E-05
nd145 6.21E-06 6.72E-06 T.24E-06 7.76E-06 B8.27E-06 B8.27€-06
mo 95 &.30E-06 &.65E-06 S5.01E-06 5.37E-06 5.726-06 5.72t-06
sm152 3.356-06 3.64E-06 3.92E-06 4.21E-06 &.49E-06 4.49E-06
kr 83 2.70E-06 2.92E-06 3.14E-06 3.376-06 3.59€E-06 3.59€-06
cs135 2.456-06 2.656-06 2.86E-06 3.06E-06 3.27E-06 3.27E-06
ru101 1.90E-06 2.05E-06 2.21€-06 2.37E-06 2.53€-06 2.53€-06
pri4l 1.836-06 V.99€E-06 2.14€E-06 2.29E-06 R2.44E-06 2.44E-06
xe135 2.29€E-06 2.32E-06 2.32E-06 2.326-06 2.32E-06 2.28€E-06
eu153 1.676-06 1.81€E-06 1.94E-06 2.08€E-06 2.22E-06 2.22E-06
lal39 1.506-06 1.63E-06 1.75€E-06 1.87E-06 2.00E-06 2.00E-06
sm150 6.10e-07 7.08E-07 B8.13E-07 9.23E-07 1.04E-06 1.04E-06
ba137 6.15E-07 6.756-07 7.34E-07 7.94E-07 8.53e-07 B8.53E-07
pd105 6.38E-07 6.91E-07 7.44E-07 7.98E-07 8.51e-07 B.51e-07
zr 93 6.06E-07 &6.576-07 7.07e-07 7.57e-07 8.07e-07 B8.07e-07
i129 4.67E-07 S5.06E-07 5.456-07 5.83E-07 6.22E-07 6.22€-07

146100.
1.136719€+06
9.287318€+05
1.223947€+00
146100. d

9.230958E+05

6.068587€-03
fissfon products page 31
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nd144 4.50E-07 4.876-07 5.256-07 S5.62E-07 5.99€E-07 5.99E-07
mo 97 3.406-07 3.68BE-07 3.976-07 4.256-07 4.53E-07 4.53E-07
ag109 2.586-07 2.81E-07 3.056-07 3.29e-07 3.53€-07 3.53E-07
pm147 2.7T1e-07 2.71e-07 2.70E-07 2.70E-07 2.70E-07 2.70E-07
zr 91 1.606-07 1.73€-07 1.87E-07 2.00E-07 2.13E-07 2.13€-07
y 89 1.54€-07 1.67E-07 1.79€E-07 1.92E-07 2.05E-07 2.05E-07
ru102 1.39e-07 1.50E-07 1.62E-07 1.73E-07 1.85€6-07 1.85E-07
cel4? 1.256-07 1.35€-07 1.46E-07 1.56E-07 1.66E-07 1.66E-07
eul55 1.60E-07 1.60E-07 1.60E-07 1.60E-07 1.61€-07 1.61E-07
nd148 1.206-07 1.30E-07 1.40E-07 1.50E-07 1.60E-07 1.60E-07
nd146 1.01€-07 1.09E-07 1.17E-07 1.26E-07 1.34E-07 1.34E-07
ba138 8.61E-08 9.33e-08 1.00e-07 1.08E-07 1.15E-07 1.15€E-07
d108 8.45E-08 9.196-08 9.93e-08 1.07E-07 1.14E-07 1.14E-07
n115 8.31E-08 9.00E-08 9.69E-08 1.04E-07 1.11E-07 1.11€-07
cel40 8.07E-08 8.74E-08 9.41E-08 1.01E-07 1.07E-07 1.07€-07
xel132 7.226-08 7.82E-08 B8.42E-08 9.02E-08 9.62E-08 9.62E-08
pd107 4.966-08 5.39E-08 5.82E-08 6.256E-08 6.686-08 6.68E-08
mo 98 4_.97e-08 5.38E-08 5.80E-08 6.21E-08 6.62E-08 6.62E-08
mo100 4.82E-08 5.22E-08 5.62E-08 6.02E-08 6.42E-08 6.42E-08
xel134 4.76E-08 5.15E-08 5.55E-0B 5.94E-08 6.34E-08 6.34E-08
zr 92 3.86E-08 4.18E-08 4.50E-08 4.82E-08 5 14€-08 5.14E-08
1127 3.13E-08 3.40E-08 3.66E-08 3.92E-08 &.18E-08 &4.18E-08
1 sas2h: far-field crit based on b&w 15x15, 3.00utX 209ud/mtu 40% h2o0/ 8% uo2 fission products page 32
0 fraction of total aBsorpt|on rate
power= -00mw burnup= 584.mwd, flux= 2.70E+08n/cm**2-sec
0 initial 118706. d 127838. d 136969. d 146100. d 146100. d
r 96 3.02E-08 3.27e-08 3.52€-08 3.77E-08 4.02E-08 4.02E-08
ruids 2.97E-08 3.22E-08 3.47E-08 3.72E-08 3.96E-08 3.96E-08
nd150 2.66E-08 2.88€6-08 3.10E-08 3.32E-08 3.54E-08 3.54E-08
xel136 2.57E-08 2.79E-08 3.006-08 3.296-08 3.43E-08 3.43E-08
br 81 1.926-08 2.08E-08 2.24E-08 2.40E-0B 2.56E-08 2.56E-08
rb 85 1.B6E-08 2.02E-08 2.176-08 2.33E-08 2.48E-08 2.48E-08
r 94 1.636-08 1.76E-08 1.90E-08 2.03E-08 2.17E-08 2.17E-08
zr 90 1.316-08 1.44E-08 1.56E-08 1.69E-08 1.81E-08 1.81E-08
cd111 1.286-08 1.39E-08 1.50£-08 1.61€-08 1.72E-08 1.72E-08
sr 90 t.71€-08 1.71€-08 1.71E-08 1.71€-08 1.71E-08 1.71E-08
te130 1.176-08 1,27€-08 1.36E-08 1.46E-08 1.56E-08 1.56E-08
eui5?2 9.876-09 1.126-08 1.256-08 1.39E-08 1.52E-08 1.52E-08
smi54 1.14E-08 1.236-08 1.336-08 1.426-08 1.52E-08 19.52E-08
rb 87 1.09€-08 1.18E-08 1.27€-08 1.36E-08 1.45€E-08 1.45E-08
gd152 5.25E-09 6.47E-09 7.B4E-09 9.36E-09 1.10E-08 1.10E-08
se 77 7.75e-09 B.39€E-09 9.04E-09 9.68E-09 1.03e-08 1.03e-08
rh105 8.456-09 B.48E-09 B8.49E-09 8.50E-09 B.51E-09 B.47E-09
106 5.54E-09 6.01E-09 6.48E-09 6.96E-09 7.43E-09 7.43E-09
r 84 5.12E-09 5.55E-09 S5.97E-09 6.39E-09 6.82E-09 6.82E-09
ge 79 3.97E-09 4.30E-09 4.63E-09 4.96E-09 5.29€-09 5.29E-09
sb121 3.776-09 4.08E-09 4.406-09 &4.71E-09 5.03E-09 5.03E-09
sb123 3.07e-09 3.326-09 3.586-09 3.83E-09 4.09E-09 &.09€E-09
kr 86 2.87€-09 3.11E-09 3.34E-09 3.58E-09 3.82E-09 3.82€E-09
cs137 3.766-09 3.76E-09 3.76E-09 3.76E-09 3.76E-09 3.76E-09
tel28 2.56E-09 2.77E-09 2.986-09 3.19E-09 3.41E-09 3.41€-09
gd156 2.32E-09 2.55€E-09 2.78:-09 3.01E-09 3.25€E-09 3.25€-09
pri143 2.6TE-09 2.67E-09 2.67E-09 2.66E-09 2.66E-09 2.66E-09
se 80 1.856-09 2.00E-09 2.16E-09 2.31E-09 2.47E-09 2.47€E-09
dy161 1.73E-09 1.88€E-09 2.04E-09 2.19E-09 2.35E-09 2.35E-09
te125 1.60E-09 1.74E-09 1.B7E-09 R2.071E-09 2.14E-09 2.14E-09
xe133 2.02E-09 2.02E-09 2.02e-09 2.02€-09 2.02E-09 2.02E-09
cels1 1.60E-09 1.60E-09 1.60€E-09 1.60E-09 1.60E-09 1.60€E-09
tb159 1.12E-09 1.226-09 1.31€-09 1.41E-09 1.51E-09 1.51E-09
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ge 75 3.78E-17 B.67TE-17 B8.66E-17 B.66E-17 B8.66E-17 3.28E-17
cd118 2.97E-17 1.228-16 1.22E-16 1.22E-16 1.22E-16 2. 35 -17
cs8134m 1.02E-17 1.65E-17 1.78E-17 1.90E-17 2.03E-17 1.26E-17
cd109 7.10E-19 7.54E-19 7.94E-19 8.38€-19 B8.81E-19 8.B1E-19
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 35
fraction of total a sorgtlon rate
powers .00mw, burnup= 584.mwd, flux= 2.70E+08n/cm**2-sec
0 initial 118706. d 127838. d 136969. d 146100. d 146100. d
in119m 6.93E-19 3.04E-17 3.04E-17 3.04E-17 3.04E-17 3.60E-19
1
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ BX uo2 light elements page 36
power= 4.000E-03mw, burnup=5. B440E+02mwd, flux='2. T0E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 118706. d 127838. d 136969. d 146100. d 1446100
h 1 2.60E-05 2.81E-05 3.02E-05 3.24E-05 3.45E-05 3.45€-05
h 2 7.70E-08 8.33E-08 B.96E-08 9.60£E-08 1.02E-07 1.02E-07
h 3 3.38e-11 3.38E-11 3.39€-11 3.39E-11 3.40€E-11 3.40E-11
h & L00E+00 1.37e-34 1.386-34 1.38E-34 1.38E-34 .00E+00
he 3 5.31E-10 S5.77€-10 6.24E-10 6.70E-10 7.16E-10 7.16E-10
he 4 &.29E-06 &.64E-06 &.99E-06 5.35E-06 5.70E-06 5.70E-06
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 5.156-07 S5.58€E-07 6.00E-07 6.42E-07 &6.85E-07 6.85E-07
ne 21 5.07e-12 5.89€-12 6.77E-12 7.70E-12 B.69E-12 8.69E-12
ne 22 3.32E-09 3.59E-09 3.87€-09 4.15E-09 4&.42E-09 4.42E-09
ne 23 7.06E-30 7.06E-15 7.05€-15 7.05E-15 7.05E-15 7.05E-30
na 22 4.15E-11 &.15E-11 4&.15E-11 4.15E-11 4&.15E-11 4. 15E-11
na 23 7.53E+03 7.53E+03 7.53€+03 7.53E+03 7.53E+03 7.53E+03
na 24 2.636-08 2.77e-08 2.77€-08 2.77e-08 2.77E-08 2.52E-08
na 24m &.69E-30 &.55€-15 4.55€E-15 &4.55E-15 &.55E-15 4.55E-30
na 25 3.07E-41 3.43E-26 3.81E-26 4.21E-26 &.63E-26 4.63E-41
mg 26 3.97E-03 4.25E-03 4.54E-03 4.83E-03 5.12E-03 5.12E-03
mg 25 1.07E-09 1.20€E-09 1.33E-09 1.47E-09 1.62E-09 1.62E-09
mg 26 7.70E 08 B8.33E-08 B8.96E-08 ©.606E-08 1.02E-07 1.02E-07
mg 27 1.16E-15 2.11€E-12 2.11E-12 2.11E-12 2.11E-12 3.33E-16
mg 28 4.06E-24 &.30E-24 4.29E-24 4.29E-24 4.29E-24 4.02E-24
al 27 4.99E+04 &.99E+04 4.99€E+04 4 .99E+046 &4.99E+04 4 .99E+04
al 28 3.88E-24 2.056-10 2.05€6-10 2.056-10 2.05E-10 2.31E-25
al 29 2.45€-29 1.40E-24 1.61E-24 1.8B4E-24 2.07E-24 6.92E-30
al 30 .00E+00 B.66E-36 1.07€-35 1.31E-35 1.58E-35 .00E+00
si 28 1.15E-02 V1.24€-02 1.326-02 1.41E-02 1.49E-02 1.49E-02
si 29 &.7T0E-09 5.47e-09 6.30E-09 7.17e-09 8.10E-09 B.10E-09
sil 30 2.00E-15 2.53€E-15 3.94E-15 3.84E-15 4&4.63E-15 4.63E-15
si 31 9.16E-28 1.82€E-27 2.25€-27 2.756-27 3.32E-27 1.96E-27
sl 32 6.22E-34 B.37E-34 1.10E-33 1.426-33 1.79€E-33 1.79€-33
totals 5.756+046 5.75E+04 S.75€+04 5.756+04 S5.75E+04 5.75E+04
g flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08 2.70E-07
sas2h: far-field crit based on b&w 15x15, 3.00utX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 37
power= 4.000E-03mw, burnup=5. 8440E+02mwd, flux='2. 70E+08n/cm**2-gec
0 . nuclide concentrations, gram atoms
basis = single reactor assembly
- charge 118706. d 127838, d 136969. d 146100. d 14610
he 4 S5.656-02 6.32€-02 7 00E-02 7.69E-02 B8.40€-02 8.405-02
pb206 : 3.30E-07 &.28E-07 43E-07 6.77e-07 B8.326-07 8.32e-07
; b207 *; §.57€-07 .64E-07 z .B1E-07 9.076-07 1.04E-06 1.04E-06
b208 ‘}.14E-07 «34E-07 5S€-07 1.77e-07 2.01E-07 2.01E-07
b209 .25E-13 JAO6E-13 1.69E-13 1.94E-13 2.21E-13 2.22E-13
pb210 1.14E-07 +36E-07 1.59E-07 1.84E-07 2.11E-07 2.11g-07
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.BBE-04
4.73E-12

flux='2. 70E+08n/cm**2-sec

nuc[ide concentrations, gram atoms
basis = single re

charge 118706. d 127838. d 136969. d 1461
1.46E-06 1.46E-06 1.46E-06 1.46E-06 46E-06
1.816-11 1.81€-11 1.81E-11 1.81e-11 1 81E-11
B8.09€-12 B.09e-12 8.09E-12 8.09E-12 8.09E-12

.00E+00 .00E+00 .00E+00 .OOE+00 .00E+0Q0
9.76E-22 1.05€-21 1.13E-21 1.21E-21 1.28€-21
3.08E-18 3.36E-18 3.62E-18 3.88E-18 4.14E-18
7.51€-08 B.11€-08 B8.70E-08 9.30E-08 9.90E-08
&.09E-03 &.42E-03 4.76E-03 5.10E-03 5.44E-03
9.08E+00 9.08€+00 9.08c+00 9.09E+00 9.09E+00
7.2BE+02 7.2BE+02 7.2BE+02 7.28E+02 7.27E+02

actor assembly
146

465 06
1.81E-11

-09E+00
. 27E+02

actinides

page

38
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u236 1.75E+02 1.75E+02 1.75E+02 1.7SE+02 1.75E+402 1.75E+02
u237 3.10E-06 3.11E-06 3.11E-06 3.11E-06 3.11E-06 3.08E-06
U238  3.64LE+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239 1.55e-08 3.18€-07 3.18E-07 3.18E-07 3.18E-07 9.32E-09
u240 .00E+00  .0DE+00  .QOE+00  .00E+00  .0CE+00 .00E+00
u2é1 .00E+00 .O0E+00 .00E+00 .00E+00 .00E+00 .O0OE+00
np235 B8.6BE-12 B8.65E-12 B.64E-12 B.64E-12 8.64E-12 B.64E-12
np236m 1.96E-12 2.06E-12 2.06E-12 2.06E-12 2.05E-12 1.93€-12
np236 5.99E-08 6.47E-08 6.96E-08 7.45E-08 7.93E-08 7.93€-08
np237  4.21E+01 4.21E+01 &.21E+01 4. 21E+01 4.21E+01 4.21e+01
np238 1.52E-06 1.55E-06 1.55E-06 1.55E-06 1.53€-06 1.51E-06
np239  4.54E-05 &.59E-05 4.59E-05 4.59E-05 4.59E-05 4.51€-05
np240m  .00E+00 00E+00  .00E+00 .00E+00 .00E+0C .0CE+00
np240 2.98E-15 9.33€-15 9.33e-15 9.33E-15 9.32€-15 2.45E-15
np241 .00E+00 00E+00 .00E+00 .00E+00 .0Q0E+00 .0O0E+00
pu236é 1.126-09 1.126-09 1.11E-09 1.11E-09 1.11E-09 1.11€-09
pu237 2.21€-13 2.25€-13 2.29€-13 2.32e-13 2.35E-13 2 35€-13
pu238 2.14E-02 2.18E-02 2.21E-02 2.23E-02 2.25e-02 2.25€-02
pu239  1.49€+00 1.61E+00 1.74E+00 1.86E+00 1.98E+00 1.98€+00
pu240 2.19€-03 2.56E-03 2.96E-03 3.39E-03 3.85E-03 3.85E-03
pu241  7.88E-07 9.30E-07 1.08E-06 1.25E-06 1.43E-06 1.43E-06
pu242 1.156-09 1.54E-09 2.01E-09 2.59E-09 3.27E-09 3.27E-09
pu2é3  1.92E-18 3.24E-18 4.24E-18 5.45E-18 6.89€-18 5.22E-18
pu24é 7.71E-39 1.79€-38 3.87€-38 7.94E-38 1.55-37 1.55E-37

pu245 J00E+00  .O0E+00 .00E+00  .00E+00  .00E+00 .00E+00
pu24é .00E+00 .00E+00  .00E+00  .00E+00 .00E+00  .00€+00

am239 8.09E-22 1.13E-21 1.41€-21 1.74E-21 2.10E-21 1.87€-21
am240 4&.00E-19 S5.19E-19 6.4BE-19 7.96E-19 9.63E-19 9.37€-19
am2é 1 3.256-06 &.13E-06 5.16E-06 6.34E-06 7.67E-06 7.67E-06
am242m 4.63E-10 6.28e-10 8.31E-10 1.08€-09 1.376-09 1.37E-09
am242 1.116-13 1.526-13 1.90E-13 2.34E-13 2.B4E-13 2.62€-13
am243 9.56E-13 1.41€E-12 2.01E-12 2.80E-12 3.81E-12 3.81€E-12
am244m .00E+00 .00E+00 .00E+00 00€+00 .00E+00 .00E+00
sm246  6.49E-21 1.07€-20 1.53€-20 2.13e-20 2.90E-20 2.53E-20

am245 "00E+00  .00E+00  .OOE+00  .OQOE+00  .00E+00  .O0OE+00
am24é .00E+00 .00€E+00 .00€+00 .00€+00 .00E+00 .00E+00

cm241  6.93E-24 B8.82E-24 1.10E-23 1.36£-23 1.65€-23 1.65€-23
cm242  2.40€E-11 3.06E-11 3.83-11 4.72e-11 S5.73eE-11 5.73e-11
cm243  5.99E-18 7.986-18 1.04E-17 1.32E-17 1.65€-17 1.65€-17

cm244  7.88E-17 1.19E-16 1.74E-16 2.48E-16 3.436-16 3.43E-16

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o0/ 8% uo2 actinides page 39
powerz 4_000E-03mw, burnup=5.B8440E+02mwd, flux= 2.70E+08n/cm**2-sec
0 nuc[ide concentrations, gram atoms
) basis = single reactor assembly
charge 118706. d 127838, d 136969. d 146100. d 146100. d
em245  3.99€-21 6.57E-21 1.04€E-20 1.59€-20 2.37€-20 2.37€-20
cm246 O.35-25 1.68E-24 2.88E-24 4.756-24 7.57€-24 7.576-24
cm247 3.62E-30 7.076-30 1.31£-29 2.336-29 3.97€-29 3.97€-29
cm248  1.44E-34 3.076-34 6.17E-34 1.18E-33 2.156-33 2.15E-33
cm249 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
cm250 .00E+00 .00E+00 .00E+00 .00E+00 .00£+00 .00E+00
cm251 .00E+Q0 .00E+00 .00E+00 . 00E+00 .00E+00 .00E+00
totals 3.736+04 3_736+04 3.736+04 3.73E+04 3.736+04 3.73E+04

0 flux 2.70E+08 2.70E+08 2.70E+08 2,70E+08 2.70E-07
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.
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0 S4q array has 12 entries.
1library information...

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

pass 1
ass 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 spplies mid time densities of nth {ibrary interval
first library updated was...
pass 1
pass O
*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 librar! updated was...
hkhRdhh kil *t*ttttit***iiitiii*t*ti*t*ti***ﬁii***ﬁ*******t*i**ii**tittti*itt*i

prelim lur 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 Broduced from
the "presas2" case updating all nuclides on the scale "burnup" library

fission product yields are from endf/b-v
ﬁhoton libraries use an 18-energy-group structure
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

'S EEEREEEREEREEREREREJRME,)

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

' EEEEEEEEREREIRE NN RE]

'*iii.*itii.*iii*iii'tli**tti***’l'i*iilii'.fi*tii*tti***i**ﬁi.it.**ii'*t.l***l.
L] *
i*t*iiil*i'.ii'i*iii'*.ii***Q**iﬁﬁ*iiiiiﬁii'*ﬁi*ll*i*ii**ﬁit'**ii'..*tii*t.litit

.other identification and sizes of tibrary.
data set name: ft33f001
8/28/1996 date (ibrary 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
'tt.'iiﬁ*t"*it'**.ltli*.tt*iiii**ti.*t*tit.iﬁ i*tiiitiiititi**ﬁi*tit*.***ii‘tﬁ'
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 page 40
power= .00mw, burnup= 730.nud6 f}ux= 2.69E+08n/cm**2-gec
: asis =
(note, k-infinities, clad and moderator sbsorptions are correct, only, if correctly weighted cross sections are applied.)
nitial 55232, d 164 173454 182 1826

[-T-X-1-X-}

' ®00 —oo

productions
absorgtlons
k fnfinity

actinide
absorptions

1.140054E+06
9.312772E+05 |
1.2241836+00 -
Jnitiel o

9.256458E+05

1
© 1.140232E406
© 9.315008E+05 -
;.zznoate+oo
455232, d ..

RS
9.257515€+05%

1.140410E+06
9.317208E+05
1.223983€+00
164363. d

9.258570€+05

1.140588E+06

9.319371€+05

-223889E+00
173494. d

9.259623E+05

1.140765E+06
9.321501E+05
1.223799€E+00
182625, d

9.2606T4E+05

1.140765€E+06
9.321501E+05
1.223799E+00
182625. d

9.260674E+05
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non-actini
abs. fracs

power=

sm149
eul51
nd143
gd155
smi51
rh103
cdi13
gd157
xe131
cs133

a138
in115
celé40
xe132

mo100
xe134
zr 92

f127

gas2h: far-field crit based on b&w 15x15

powers=

de

2.
6.
5
3
3

2.
2.
2.
1.
1.
1.
1.
8.
5.
4.
3.
3.
2.
2.
2.
2.
2.
1.
8.
8.
8.
6.
6.
e
3.
2.
2.
2.
1.
1.
1.
1.
1.
1
1
1
i
9.
6.
[
[
6.
5.
4.

6.047010E-03 6.172001E-03
sas2h: far-field crit based on b&w 15x15

fraction

.00mw, burnup= 730.mud

initial 155232. d 164343,

28BE-03 2.39E-03 2.49E-03
21E-05 6.74E-05 7.27E-05
.91E-05 6.28E-05 6.65E-05
.55€6-05 3.75€E-05 3.95E-05
.B2E-05 3.86E-05 3.88E-05
756-05 2.92E-05 3.09E-05
25E-05 2.37E-05 2.4BE-05
11E-05 2.19€E-05 2.27E-05
87e-05 1.98E-05 2.10€E-05
45E-05 1.54E-05 1.63E-05
06E-05 1.13E-05 1.20E-05
06E-05 1.13E-05 1.20€E-05
27E-06 8.78E-06 9.30E-06
72E-06 6.08BE-06 6.43E-06
49E-06 &4.78E-06 5.06E-06
S59E-06 3.82E-06 4.04E-06
27€-06 3.47€E-06 3.67E-06
53E-06 2.68E-06 2.B4E-06
LLE-06 2.60E-06 2.75E-06
226-06 2.36E-06 2.50E-06
00E-06 2.12E-06 2.25E-06
28E-06 2.32E-06 2.32E-06
04E-06 1.16E-06 1.29E-06
S4E-07 9.13E-07 9.73E-07
S51E-07 9.05€-07 9.58€-07
07E-07 B8.58E-07 9.08E-07
22E-07 6.61E-07 7.00E-07
00E-07 6.37E-07 6.74E-07
53e-07 4.81E-07 5.09€-07
536-07 3.77€-07 4&.02€-07
70€E-07 2.70E-07 2.70€-07
13e-07 2.27E-07 2.40E-07
05E-07 2.18E-07 2.30E-07
856-07 1.96E-07 2.08E-07
67E-07 1.77€-07 1.87e-07
60E-07 1.70E-07 1.80E-07
346-07 1.43E-07 1.51E-07
61€-07 1.61E-07 1.61E-07
J4E-07 1.22€-07 1.30E-07
.156-07 1.22€E-07 1.29€-07
.11€-07 1.1BE-07 1.25€E-07
.07€-07 1.14E-07 1.21€E-07
62E-08 1.02€-07 1.08€-07
68E-08 7.12E-08 7.56E-08
.62E-08 7.03E-08 7.44E-08
.41E-08 6.81E-08 7.21E-08
34E-08 6.73E-08 7.13€-08
14E-08 5.46E-08 5.78E-08
18E-08 4.45€-08 4.71E-08

.00mw, burnup=
initlal 155232 d 164363

flux= 2
d 173494. d

2.59E-03

0E-05

[- Q7. PR Y RTRY SYNTHY 3
Nt e e e e e e .
£ WO N0 © 00 NI b~ 00 NI R =~ NI 0NN O
SEANNNPTCONGR IO 0NN =1
mmmmmmmmmmmmmmmmmm
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d 173494,

6.293535E-03

6.411195E-03
3.00wt¥ 20gwd/mtu 40% h2o/ 8% uo2

o% total absorption rate

69E+88n/cm**2-sec
182625. d 182625. d

2.6BE-03
<34E-05
.38E-05
34E-05
92€-05
44E-05
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.33E-05
81E-05
33e-05
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tion rate

69E*88n/cm"2 sec
d 182625. d 182625. d

ATTACHMENT XVI -

6.525517€-03

"3.00utX 209ud/mtu 40% h20/ 8% uo2
raction of total absor
O.muwd, flux= 2

Page 35

6.525457€-03

fission products

fission products

page

page

41

42
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r 96 4.02E-08 4.27E-08 4.52E-08 4.77E-08 5.02E-08 5.02E-08
rul0é 3.96E-08 4.21E-08 4.46E-08 4.71E-08 4.96E-08 4.96E-08
nd150 3.54E-08 3.76E-08 3.986-08 4.20E-08 4.42E-08 4.42E-08
xe136 3.43E-08 3.64E-08 3.856-08 4.07E-08 4.28E-08 4.28E-08
br 81 2.56E-08 2.72E-08 2.88E-08 3.04E-08 3.20E-08 3.20E-08
rb 85 2.48E-08 2.64E-08 2.80E-08 2.956-08 3.11E-08 3.11E-08
r 94 2.17e-08 2.30E-08 2.44E-08 2.57E-08 2.71E-08 2.71E-08
ir 90 1.81E-08 1.94E-08 2.07E-08 2.19E-08 2.32E-08 2.32E-08
cd111 1.72E-08 1.83E-08 1.94E-08 2.05E-08 2.16E-08 2.16E-08
eul52 1.52E-08 1.66E-08 1.80E-08 1.94E-08 2.08E-08 2.08€-08
tel130 1.56E-08 1.66E-08 1.756-08 1.85E-08 1.956e-08 1.95€-08
gd152 1.10E-08 1.29E-08 1.48E-08 1.70E-08 1.92E-08 1.92E-08
sm154 1.52E-08 1.61E-08 1.71E-08 1.80E-08 1.90E-08 1.90E-08
rb 87 1.45E-08 1.54E-08 1.63E-08 1.72E-08 1.81E-08 1.81E-08
sr 90 1.716-08 1.71e-08 1.71E-08 1.71E-08 1.71E-08 1.71E-08
se 77 1.03e-08 1.10E-08 1.16E-08 1.23E-08 1.29E-08 1.29E-08
pd106 7.43E-09 7.90E-09 8.38E-09 8.856-09 9.33e-09 9.33e-09
rh105 8.476-09 8.52E-09 8.53E-09 B8.54E-09 B8.55E-09 B8.52E-09
kr 84 6.82E-09 7.24E-09 7.66E-09 B8.09E-09 8.51E-09 B8.51E-09
se 79 5.29E-09 5.62E-09 5.95E-09 6.28E-09 &6.61E-09 6.61E-09
sb121 5.03E-09 5.34E-09 5.66E-09 5.97E-09 6.29E-09 6.29E-09
sb123 4.09E-09 4.34E-09 4.606-09 4.86E-09 5.11E-09 5.11E-09
kr 86 3.82E-09 4.06E-09 4.29E-09 4.53E-09 4.77E-09 4&.77E-09
gd156 3.25E-09 3.50E-09 3.75E-09 4.00E-09 4.26E-09 4.26E-09
tel28 3.41E-09 3.62e-09 3.83E-09 4.05E-09 4.26E-09 4.26E-09
cs137 3.76E-09 3.76E-09 3.76E-09 3.76E-09 3.76E-09 3.76E-09
se 80 2.47E-09 2.62E-09 2.77E-09 2.93E-09 3.08E-09 3.08E-09
dy161 2.35E-09 2.51E-09 2.67c-09 2.84E-09 3.00E-09 3.00E-09
te125 2.14E-09 2.28E-09 2.41E-09 2.55E-09 2.69E-09 2.69E-09
pr143 2.66E-09 2.66E-09 2.66E-09 2.66E-09 2.66E-09 2.66E-09
xe133 2.02E-09 2.02E-09 2.02E-09 2.02E-09 2.02€-09 2.01E-09
tb159 1.51€-09 1.61E-09 1.70E-09 1.80E-09 1.90E-09 1.90E-09
ru 99 1.16E-09 1.30E-09 1.45E-09 1.62E-09 1.79E-09 1.79E-09
cd112 1.426-09 1.516-09 1.60E-09 1.69€E-09 1.78BE-09 1.7BE-09
i 6 1.40E-09 1.49€-09 1.57E-09 1.66E-09 1.75E-09 1.75E-09
cel4 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09
sn117 1.12E-09 1.19€E-09 1.26E-09 1.33E-09 1.40E-09 1.40E-09
eul54 1.11E-09 1.18€E-09 1.256-09 1.32E-09 1.39E-09 1.39E-09
snl119 9.17E-10 9.74E-10 1.03e-09 1.09€E-09 1.15€-09 1.15E-09
gd158 7.80E-10 B8.46E-10 9.13e-10 9.81E-10 1.05E-09 1.05E-09
sn115 B8.40E-10 8.92E-10 9.456-10 9.97e-10 1.05e-09 1.05E-09
149 9.69E-10 9.76E-10 9.76E-10 9.76E-10 9.76E-10 9.70e-10
nd147 9.236-10 9.27e-10 9.27E-10 9.26E-10 9.26E-10 9.23E-10
9d154 5.74E-10 6.50E-10 7.30E-10 B8.156-10 9.04E-10 9.04E-10
sr 88 7.02E-10 7.45E-10 7.89E-10 8.32E-10 8.76E-10 8.74E-10
cd114 5.61E-10 6.01E-10 &6.41E-10 6.82E-10 7.23E-10 7.23E-10
110 5.19e-10 5.53e-10 5.87e-10 6.21E-10 &.55E-10 &.55E-10
celbé 6.00E-10 6.00E-10 6.00E-10 6.00E 10 5.99E 10 5.99€-10
se 82 &, 7T7E-10 5.06E-10 S5.36E-10 5.65E-10 5.956-10 5,95€-10
1 sas2h: far-field crit based on b&w 15x15, 3. 00utx 209ud/mtu 40X h2o/ 8% uo2 fission products page 43
0 fraction of total a sorgt on rate
powers= .00mw, burnup= 0.mwd, flux= 2.69E+ 8n/cm"2 sec

inttial 155232. d 164363 d 173494, d 182625. d 182625. d

kr 85 5.73e-10 5.72E-10 5.72E-10 5.72E-10 5.72E-10 5.72E-10
sn126 3.87e-10 4.11€-10 6 3S5E-10 4.60E-10 4.B4E-10 4.84E-10
se 78 3.61E-10 3.84E-10 4.06E-10 4.29€-10 4.51€-10 4.51€-10
dy162 3.31E-10 3.55€6-10 3.80E-10 4.04E-10 4.30E-10 4.30€e-10
dy164 3.29E-10 3.46E-10 3.71E-10 3.96E-10 4.22e-10 4.22€E-10
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ne 22
ne 23

File Name: tuff3.sum
4.42E-09 4.70E-09 4&4.97E-09
7.056-30 7.06E-15 7.06E-15
4.156-11 4.156-11 &.15E-11
7.536+03 7.53e+03 7.53E+03
2.526-08 2.75€E-08 2.75E-08
4.55€6-30 4.52E-15 4.52€E-15
4.63E-41 5.06E-26 5.51E-26
5.12E-03 5.40E-03 5.69E-03
1.82E-09 1.77E-09 1.93E-09
1.02E-07 1.09€-07 1.15E-07
3.336-16 2.11E-12 2.11E-12
4.02E-24 4.30E-24 &.30E-24
4.99E+04 & .99E+04 4.99E+04
2.31E-25 2.04E-10 2.04E-10
6.92E-30 2.33E-24 2.59E-24

L00E+00 1.B9E-35 2.23€-35
1.49€-02 1.57€E-02 1.65E-02
8.10E-09 9.096-09 1.01E-08
4.63E-15 5.52€-15 6.51E-15
1.96E-27 3.96E-27 &4.67E-27
1.79E-33 2.24E-33 2.75E-33
S.75E+04 5.75e+04 5.75E+04

2.70E+08 2.69E+08

BBA000000-01717-0200-00021 REV 00  ATTACHMENT XVI -

.256-09
.06E-15
L156-11
.53E+03
.75E-08
.52E-15
.98E-26
.97€-03
.09€-09
.21E-07
-11E-12
.30E-24
.99E+04
.04E-10
.87E-24
.60E-35
.T4E-02
.12E-08
.62E-15
LL6E-27
.34E-33
.7TS5E+04
.69E+08

NVHA VIS = O N S SN =2V SN NS~

.53E-09
.06E-15
J15E-11
.53E+03
.75€-08
.52E-15
AL6E-26
.26E-03
.26E-09
.28E-07
J1E-12
.30€E-24
L99E+04
L04E-10
.16€E-24
.02E-35
82E-02
.24E-08

NUIE MO0 = = NN 3 SR 2 RO ONON S~ NN
« 0. B

L69E+08

3e-09
6€E-30

3e+03
4LE-08
2E-30
6E-41

6E-09
8E-07
6E- 15
6E-24
QE+04

w
m
]
=
—

-ﬁl\)l\lg‘\\ﬂ\ﬂ\.ﬂ—hc\ﬂ
m
'
O
(V]

UN‘OO
O &
mm
v
NN
O~

.00E+00

VIS0 = GNJ\J\——H\JOO“NN“NU‘
AR . . .

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

power= &.000E-03mw, burnup=7.

he &

N a NS PO O N~ OB ua-\u-u- U| Ul-lU‘NNN—lQO
. . .
w
0
m
.
<
o

charge 155232. d 164333E d2173494 d 182625

.LOE-02
.32€-07
.04E-06
.01E-07
.22E-13
LE-07
.56E-13
.T6E-12
.48E-13
.00E+00
.52€-08
.OOE+00
.306-10
.32E-14
.67E-13
.00E-14
S12€-13

NANSNNF OO SEVIaW=a O U0
o
O
m
1]
-
0

.13E-02
.01E-06

)
(=]
[
m
'
<
0

.21€-06
.34E-06
LO4E-07
.79€-13
.70E-07
.32€-13
L9TE-12
.10€-13

7E-13
2E-14
7E-13
0E-09

4E-19

-19

AN NVINOOPr PO wia N N-DGNNN-b-DO

mmmmmmmm
L]
P s st P s

3050E+02mwd

flux="2.69E+08n/cm**2-sec

nucl ide concentrations, gram atoms
basis = single reactor assembly

1.06E-01
1.43E-06
.51E-06
.83e-07
.11€-13
.02E-07
.70E-13

NN O NN -

7E-13
SE-14
5€-13

ry
m
L]
o
0

4E-23
9E-22

Wt AN ONVIB s NV =l
.. . P

NOONO*‘OU‘SOONO-‘ONO
m
'
~N
o

<14E-01

9E-20

Wt et N2 O VIR = VIOCONSN = ONNUNM—A-l
rS
[
m
'
-
w

d 182625. d

1.14E-01
.68€E-06
.68E-06
.13e-07
.46E-13
.36€-07
.07€-13
.18E-12
.436-13

~
m
'

n
[ ]

=t AN =i L =i OO V1 0D i —b S U‘GNN&N - N NN -
. * e « v e e
m
L]
n
o

W =) =2 ONIOP =2
Bl A b D b e e ]
10 8 8 88 8

[ B e ey ¢
OOV OO0

mmmmmmmm

Page 39

actinides

page

47



Aug 29 14:06 1996 File Name: tuff3.sum BBAO0D000-01717-0200-00021 REV 00 ATTACHMENT XVI - Page 40

ra223 2.54E-10 2.71E-10 2.88E-10 3.05€-10 3.23E-10 3.23E-10
ra22é4 1.456-11 1.54E-11 1.63E-11 1.71E-11 1.80E-11 1.80E-11
ra225 2.41€-11 2.72E-11 3.05€E-11 3.39E-11 3.76E-11 3.76E-11
ra22é 1.77€-05 2.00E-05 2.23E-05 2.48E-05 2.73E-05 2.73E-05
ra228 8.28E-13 B8.B1E-13 9.34E-13 9.87E-13 1.04€-12 1.04E-12
ac225 1.63E-11 1.B4E-11 2.06E-11 2.29€-11 2.54E-11 2.54E-11
ac227 1.76E-07 1.886-07 2.00E-07 2.12E-07 2.24€-07 2.24£-07
ac228 1.01€-16 1.08E-16 1.14E-16 1.20E-16 1.27E-16 1.27E-16
th226 1.32E-24 1.40E-24 1.48E-24 1.56E-24 1.64E-24 1.64E-24
th227 &4.10E-10 4.376-10 4.65€E-10 4.93E-10 S5.21E-10 5.21E-10
th228 2.77E-09 2.94E-09 3.11E-09 3.27E-09 3.44E-09 3.44E-09
th229 4.69€E-06 5.29E-06 5.92E-06 6.60E-06 7.30E-06 7.30E-06
th230 1.02€-02 1.09E-02 1.15€E-02 1.21€-02 1.28E-02 1.28E-02
tha31 3.05E-09 3.06E-09 3.06E-09 3.06E-09 3.06E-09 3.06E-09
th232 2.07e-03 2.206-03 2.33E-03 2.46E-03 2.59€E-03 2.59€-03
th233  4.62E-16 2.01E-14 2.13E-14 2.25€E-14 2.37eE-14 9.BI1E-16
th234 5.37€-07 5.37€-07 5.37E-07 5.37€-07 5.37e-07 5.37e-07
pa231 2.88E-04 3.06E-04 3.24E-04 3.42E-04 3.60E-04 3.560E-04
. pa232 4.73e-12 5.25€-12 5.56E-12 5.87E-12 6.18E-12 5.95€-12 )
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 actinides
power= 4.000E-03mw, burnup=7.3050E+02mwd, flux= 2.69E+08n/cm**2-sec
1] nuclide concentrations, gram atoms
basis = single reactor assembly
charge 155232. d 164363. d 173494. d 182625. d 182625. d
pa233 1.46E-06 1.48E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06
pa234m 1.81E-11 1.81E-11 1.81E-11 1.87E-11 1.81E-11 1.81E-11
pa234 B.09E-12 B8.09E-12 8.09E-12 B8.09E-12 8.09E-12 8.09€-12
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u23o0 1.2BE-21 1.36E-21 1.44E-21 1.52e-21 1.59€-21 1.59€-21
u231 4.086-18 4.39E-18 4&4.65E-18 4.90E-18 5.16E-18 5.10E-18
u232 9.90€-08 1.056-07 1.11E-07 1.17e-07 1.23€E-07 1.23€-07
u233 5.44E-03 5.78E-03 6.12E-03 6.46E-03 6.80E-03 6.80E-03
u234 9.09€+00 9.09E+00 9.10E+00 9.10E+00 9.10E+00 9.10E+00
u235  7.27€+02 T7.27E+02 7.27E+02 7.27E+02 7.27E+02 7.27E+02
u23é 1.756+02 1.75E+02 1.756+02 1.756+02 1.75€+02 1.75E+02
u237 3.08E-06 3.11E-06 3.11E-06 3.11E-06 3.11E-06 3.08E-06
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239 9.32e-09 3.18E-07 3.18E-07 3.18e-07 3.18E-07 1.54E-08

u240 ‘DOE+00  .00E+00  .00E+00  .O0E+00  .0OE+00  .0OQE+00
u2é1 "00E+00 .00E+00 .O0E+00 .0O0E+00 .O00E+00 .0QE+00

np235 8.64E-12 B.64E-12 B.64E-12 B8.63E-12 B8.63E-12 8.63E-12
np236m 1.93E-12 2.05€-12 2.05E-12 2.05E-12 2.05€-12 1.95€-12
np236 7.93E-08 8.42€-08 8.91€-08 9.39E-08 9.88e-08 9.BBE-08
np237  4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01
np238 1.51E-06 {.55E-06 1.556-06 1.55€-06 1.55€-06 1.51€-06
np239 4.51E-05 4.59€E-05 &.59E-05 4.59E-05 4.59€-05 4.52E-05
np240m  .00E+00 .DOE+00 .00E+00 ,.00E+00 ,0OE+00 _.OOE+00
np240  2.45E-15 9.32E-15 9.32E-15 9.31E-15 9.31E-15 2.96E-15
np241 .00E+00 .00E+00 .O0E+00 .00E+00 .00E+00  .O0O0E+00
pu23s 1.11E-09 1.11E-09 1.11€-09 1.91E-09 1.11E-09 1.11E-09
pu237 2.35E-13 2.38E-13 2.40E-13 2.42E-13 2.44E-13 2.44E-13 !
pu238 2.25E-02 2.27E-02 2.28E-02 2.29E-02 2.30E-02 2.30E-02 |
pu239  1.98E+00 2.10E+00 2.22E+00 2.34E+00 2.46E+00 2.46E+00 ‘
pu240  3.85E-03 4.33E-03 4.84E-03 5.38£-03 5.95E-03 5.95€-03
pu241  1.43E-06 1.62E-06 1.82€-06 2.03E-06 2.25E-06 2.25E-06 ;
pu2é2 3.276-09 &.08E-09 5.02E-09 6.11€-09 7.36E-09 7.36E-09
pu243 5.226-18 B.59€-18 1.06E-17 1.29e-17 1.55E-17 1.22€-17
pu2éé  1.55E-37 2.90€-37 5.23E-37 9.126-37 1.54E-36 1.54E-36
pu245 .00E+00  .00E+00 .00E+00 .00E+00 .00E+00  .DOE+00
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_=O000000

q
library information...

pu2é6 .00E+00 .0CE+00 .00E+00 .COE+00 .00E+00 .O0OE+0Q
am239  1.87E-21 2.51€-21 2.97E-21 3.48E-21 4.03€E-21 3.65E-21
am240 9.37€-19 1.156-18 1.36E-18 1.59€-18 1.85E-18 1.80€-18
em241  7.67€E-06 9.17e-06 1.08E-05 1.27E-05 1.47€E-05 1.47E-05
am242m 1.37e€-09 1.71€-09 2.10E-09 2.55€E-09 3.076-09 3.07e-09
em242  2.62E-13 3.40E-13 4.03E-13 4.73E-13 5.50E-13 5.14£-13
am243  3.81E-12 5.08E-12 6.66E-12 B8.58e-12 1.09e-11 1.09e-11
am244m  .00E+00 .00E+00 .00E+00 .DOE+00 ,00E+00 .00E+00
am244  2.53E-20 3.86E-20 5.06E-20 6.52E-20 8.28€-20 7.37e-20

am245s .00E+00  .00E+00  .00E+00 .00E+00 ,00E+00 .00E+00
am246 .00E+00  .00E+00 .00E+00 .OOE+00 .00E+00 .00E+00

cm241  1.65€-23 1.98E-23 2.34E-23 2.75E-23 3.20€-23 3.19E-23
cm242  5.73E-11 6.87e-11 B.14E-11 9.55E-1%1 1.11E-10 1.11E-10
cm243 ;.655-17 2.02E-17 2.45E-17 2.94E-17 3.48E-17 ?.485-17

cm2bd 43E-16 &.65E-16 6.17E-16 B.06E-16 1.04E-15
sas2h: far-field crit based on b&w 15x15, 3.00uwt¥, ZOgud/mtu 40X h2o/ 8X uo2 actinides
power=z 4.000E-03mw, burnup=7.3050E+02mwd, flux= 2.69€+08n/cm**2-sec
nuclide concentrations, gram atoms
asis = gsingle reactor assembly

b g
charge 155232, d 164363. d 173494. d 182625. d 182625. d
37¢- 3.43E-20 4.84E-

cm245 . 20 84€E-20 6.71E-20 9.12E-20 9.12E-20
cm246  7.57E-24 1.17€-23 1.76E-23 2.58E-23 3.70€E-23 3.70E-23
em247  3.97E-29 6.53E-29 1.04E-28 1.62E-28 2.46E-28 2.46E-28
cm248  2.15€-33 3.77E-33 6.40E-33 1.05€-32 1.69€E-32 1.69€-32

cm249 .00E+00  .00E+00 .00E+00  .00E+00 .00E+00  .0OE+00
cm250 .00E+D0  .00E+00  .00E+00 ,00E+00  .00E+00 .00E+00

cm251 .00E+00 .00€E+00 .00E+00  ,00E+00 .00E+00 ,00E+00

totals 3.73e+04 3.73E+04 3.73E+04 3.73E+04 3.73€+04 3.73E+04

flux 2.70E+08 2.69E+08 2.69E+08 2.69E+08 2.69E-07
1q array has 20 entries.

3q array has 1 entries.
3q array has 1 entries.
3q array hes 1 entries.
4q array has ; entries.

S4q array has 12 entries.

cross-section data taken from position number 6 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
ass 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 librarz updated was... .
ERRAR RS AR R A AR AR AR R R AR R RN R AR AT AR AR AR N TR AR h R AR AR bR RE

itt.iiiﬁ*tii

L ] *
bd prelim lur origen-s binary working library--id = 1143 b
. made from modified card-image origen-s libraries of scale 4.2 b
* data from the light element, actinide, and fission product libraries b
hd decay data, including gamma and total energy, are from endf/b-vi *

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

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

BBA000000-01717-0200-00021 REV 00

ATTACHMENT XVI -

LR X I 3k Ik 3% JF O % I

RAEREEARR RN RE I ERERRRE RN ARSI ARRA N RA R AR RA AR AR AR AR NIRRT AR A A AN AR RA A AN h A hd

*

0 ARERARRRANR AR NN RAR RS RRAAAAARARAN TR T AARRAAT R AR A AR AN A SRR AR bd A AN RN R AR R
0 .other identification and sizes of library.
0 data set name: ft33f001
0 8/28/1996 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
o LA 22322 222232222222 2222202322 222222322 i 2222222222 X322 222222 12222 3222¢3]
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2
0 powers= .00mw, burnup= 877.muds f%ux= 2.69E+08n/cm**2-sec
asis =
0 (note, k-infinities, clad and moderator absorgtions are correct, only, if correctly weigh
0 initial 191 . 200888. 210019, d 219150.
productions 1.1461551€+06  1.141728BE+06  1.141904E+06  1.142080E+06  1.142256E+06
absorptions 9.329141€E+05 9.331241E+05  9.333314E+05 9.335349€+05 9.337361E+05
k infinity 1.223640E+00  1.223554E+00  1.223472E+00  1,223393€+00 1.223318&+00
0 inid initial 191757. d 200888. d 210019. d 219150, d
actinide
absorptgoqg 9.268260E+05  9.269309E+05 9.270358E+05 9.271403E+05  9.272448E+05
non-actinide
abs. fracs. 6.525874E-03  6.637037€-03  6.745279E-03  6.8498856-03 6.951988E-03
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2
0 fraction of total absorption rate
powers= .00mw, burnup= 877.mud, flux= 2,69E+08n/cm**2-sec
0 initial 191757. d 200888. d 210019. d 219150. d 219150. d
smi49 2.68E-03 2.776-03 2.86E-03 2.956-03 3,.03E-03 3.03€-03
eui151 8.34E-05 8.87E-05 9.40E-05 9.94€E-05 1.05E-04 1.05E-04
nd143 7.386-05 7.75€-05 8.12E-05 8.48€-05 B.85€-05 8.85E-05
gd155 4.346-05 4&.536-05 4&.726-05 4&.916-05 5.09€e-05 5.09€-05
rh103 3.44E-05 3.61E-05 3.786-05 3.956-05 4.926-05 4.12E-05
smi51 3.926-05 3.936-05 3.956-05 3.95€-05 3.96E-05 3.96E-05
cdi13 2.71E-05 2.B2E-05 2.936-05 3.04E-05 3.156E-05 3.15€-05
xe131 2.336-05 2.456-05 2.56€-05 2.68BE-05 2.79E-05 2.79E-05
gdi57 2.42E-05 2.49E-05 2.56E-05 2.63E-05 2.69E-05 2.69E-05
csi33 1.81€-05 1.90€-05 1.99E-05 2.08E-05 2.17€-05 2.17e-05
smi47 1.33E-05 1.40E-05 19.46E-05 9.53E-05 1.60E-05 1.60E-05
tc 99 - 1.33E-05 1.39€-05 1.46€E-05 1.53€-05 1.59€-05 1.59E-05
nd145 ' 1.036-05 1.08E-05 $.14E-05 4.19€E-05 1.24E-05 1.24E-05
mo 95 : 7.156-06 7.50E-06 T.84E-06 8.21€-06 B8.576-06 8.57E-06
smi52 'Y 5.64E-06 '5.93E-06 2.226-06 g.51E-06 6.80E-06 &.80E-06
r B3 .0 4.48E-06 &.71E-06 4&.93E-06 §5.156-06 5.37E-06 5.37€-06
cs135 - 4.08E-06 &.28€E-06 4&.48E-06 4&.69€-06 4.89E-06 4.89E-06
rutll 3.16E-06 3.31E-06 3.476-06 38.63E-06 3,78E-06 3.78E-06

Page 42
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42256E+06
37361E+05
.223318€+00
219150. d

9.272448E+05

6.951988E-03
fission products
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prial 3.05E-06 3.20E-06 3.36E-06 3.51E-06 3.66E-06 3.66E-06
eul53 2.78E-06 2.92E-06 3.06E-06 3.20E-06 3I.34E-06 3.34E-06
la139 2.50E-06 2.62E-06 2.74E-06 2.87€-06 2.99E-086 2.99E-06
xe135 2.29E-06 2.326-06 2.32E-06 2.32E-06 2.32E-06 2.29€E-06
sm150 1.56E-06 1.70E-06 1.84E-06 2.00E-06 2.156-06 2.15E-06
ba137 1.09€-06 1.15€-06 1.21E-06 1.27E-06 1.33e-06 1.33E-06
pd105 1.07E-06 1.12E-06 1.17E-06 1.23€E-06 1.28E-06 1.2BE-06
zr 93 1.01E-06 1.06E-06 1.11E-06 1.16E-06 1.21E-06 1.21E-06
i129 7.78E-07 8.17E-07 B8.55E-07 B8.94E-07 9.336-07 9.33£-07
nd144 7.49E-07 7.87E-07 B8.24E-07 B8.61E-07  8.99E-07 8.99E-07
mo 97 S.66E-07 5.94€-07 6.22E-07 6.50E-07 6.78E-07 6.78E-07
ag109 4.52E-07 &.78E-07 5.04E-07 5.30E-07 5.58€E-07 5.56E-07
zr 91 2.66E-07 2.8B0E-07 2.93E-07 3.06E-07 3.19e-07 3.19€-07
y 89 2.56E-07 2.68E-07 2.81E-07 2.94E-07 3.066-07 3.06e-07
rul02 2.31E-07 2.42E-07 2.54E-07 2.6S5E-07 2.77€e-07 2.77E-07
pm147 2.70E-07 2.70€E-07 2.70eE-07 2.70E-07 2.70E-07 2.70E-07
cel4q?2 2.08E-07 2.18E-07 2.29€-07 2.39E-07 2.49E-07 2.49E-07
nd148 2.00E-07 2.10E-07 2.19€e-07 2.29€-07 2.39E-07 2.39e-07
nd146 1.68E-07 1.76E-07 1.84E-07 1.93e-07 2.01E-07 2.01€E-07
di08 1.45E-07 1.53€-07 1.61E-07 1.69€E-07 1.76E-07 1.76E-07
al38 1.43E-07 1.50E-07 1.58€-07 1.65E-07 1.72E-07 1.72E-07
in115 1.38E-07 1.45E-07 1.52E-07 1.59€E-07 1.66E-07 1.66E-07
eul55 1.61€E-07 1.61E-07 1.62E-07 1.62E-07 1.62€E-07 1.62€E-07
cel40 1.34E-07 1.41€-07 1.48E-07 1.54E-07 1.61€E-07 1.61E-07
xe132 1.20E-07 1.26E-07 1.326-07 1.38E-07 1.44E-07 1.44E-07
pd107 8.44E-08 B8.88E-08 9.33e-08 9.78e-08 1.02eE-07 1.02E-07
mo 98 8.276-08 B8.68E-08 9.09€-08 9.50E-08 9.91E-08 9.91E-08
mo100 8.01E-08 B8.41E-08 8.816-08 9.21€-08 9.61e-08 9.41E-08
xe134 7.91E-08 B8.31E-08 8.70E-08 9.09E-08 9.49E-08 9.49E-08
zr 92 6.42E-08 6.74E-08 7.06E- 08 7.38E-08 7.695-08 7.69E-08
127 5.23E-08 5.50E-08 S5.76E 6.02€-08 E-08 6.29€E-08
1 sas2zh: far-field crit based on b&u 15x15 3.00utX, 209ud/mtu 40% h20/ 8% uo2 fission products page 52
0 fraction of total absorption rate
power= .00mw, burnup= 877.mwd, flux= 2 69E+88n/cm**2-sec

initial 191757. d 200888. d 210019. d 219150. d 219150. d

Ir 96 5.02E-08 5.27E-08 5.52E-08 5.77e-08 6.02E-08 6.02€E-08
ru104 4.96E-08 5.216-08 S.456-08 5.70E-08 5.95E-08 5.95€-08
nd150 4.42E-08 4.64E-08 4.86E-08 5.086-08 5.30E-08 5.30€-08
xe136 4.28E-08 4.49E-08 4.70E-08 4.92E-08 5.13-08 5.13€-08
br 81 3.20E-08 3.36E-08 3.52E-08 3.68E-08 3.84E-08 3.84E-08
rb 85 3.11E-08 3.26E-08 3.42E-08 3.57e-08 3.73e-08 3.73e-08
zr 94 2.716-08 2.84E-08 2.986-08 3.11E-08 3.256-08 3.256-08
gd152 1.926-08 2.17E-08 2.42€-08 2.70E-08 2.99E-08 2.99€-08
zZr 90 2.326-08 2.44E-08 2.57E-08 2.69E-08 2.82e-08 2.82E-08
eul152 2.08E-08 2.21E-08 2.356-08 2.4%9E-08 2.63E-08 2.43E-08
cd111 2.16E-08 2.28E-08 2.39e-08 2.50E-08 2.62E-08 2.62E-08
tei130 1.956-08 2.04E-08 2.14E-08 2.24E-08 2.33E-08 2.33E-08
sm154 1.90E-08 1.99€-08 2.09E-08 2.18E-08 2.28E-08 2.28E-08
rb 87 1.B1€-08 1.90€-08 1.996-08 2.08E-08 2.17e-08 2.17e-08
sr 90 1.71€-08 1.71€-08 1.71€E-08 1.71E-08 1.71e-08 1.71E-08
se 77 1.29e-08 1.356-08 1.42€-08 1.48E-08 1.556-08 9.55E-08
d106 9.336-09 9.81E-09 1.03e-08 1.08E-08 1.13e-08 1.13e-08
r 84 8.51E-09 B.94E-09 9.36E-09 9.78E-09 1.026-08 1.02E-08
rh105 8.52E-09 8.56E-09 8.57e-09 8.57E-09 B8.58E-09 8.56E-09
se 79 6.61E-09 6.94E-09 7.27e-09 7.59E-09 7.92E-09 7.92E-09
sb121 6.29E-09 6.60E-09 6.92E-09 7.23E-09 7.556E-09 7.55E-09
sb123 5.116-09 5.37e-09 5.62E-09 5.88E-09 6.13E-09 6.13E-09
kr 86 4.77e-09 5.00E-09 5.24E-09 5.48E-09 5.71€-09 5.71€-09
gd156 4.26E-09 4.53E-09 4.79€-09 S5.07E-09 S5.34E-09 5.34E-09
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(- 1=]

int117m 1.93E-15
li 7 1.35E-15

i130 1.23€-15
tel3s 1.07E-15
in117 5.73E-16
rb 86 4. 44E-16
dy165 2.13E-16
cd108 8.36E-17
sni14 6.71E-17
ge 75 3.77e-17
cd118 2.98E-17
cs134m 1.69€-17
cd109 1.056-18

sas2h: far-field cri

power= .00m

File Name: tuf

initial 191757. d

in119m 6.96E-19
in119 3.36E-21

sas2h: far-field crit based on b&w 15x15, 3.00wtX,

£3.sum BBAD00000-01717-0200-00021 REV 00 ATTACHMENT XVI - Page 46

2.156-15 2.156-15 2.15E-15 2.15€-15 1.94E-15
1.42E-15 1.4BE-15 1.55E-15 1.62E-15 1.62E-15
1°386-15 1.41E-15 1.44E-15 1.48E-15 1.35E-15
5 84E-15 5.84E-15 5.84€-15 5.84E-15 1.07E-15
6.32E-16 6.33E-16 6.33E-16 6.34E-16 5.76E-16
4. 55E-16 4.65E-16 &.75E-16 4.85E-16 4.B4E-16
3.52€-16 3.58E-16 3.65E-16 3.72E-16 2.29E-16
9.20€-17 1.01E-16 1.10E-16 1.20€-16 1.20E-16
7.42€-17 8.17E-17 B8.96E-17 9.78BE-17 9.78E-17
8. 65E-17 B.656-17 8.656-17 B.65E-17 3.77€-17
1.22E-16 1.226-16 1.22€-16 1.22E-16 2.99€-17
2.66E-17 2.78E-17 2.91E-17 3.03e-17 2.02€-17
1.006-18 1.13e-18 1.17e-18 1.22e-18 1,21E-18
t based on b&w 15x15, 3.00wtX 209ud/mtu 40% h2o/ 8% uo2 fission products
fraction of total absorption rate
burnup= 877.mwud, flux= 2.69E+08n/cm**2-sec
200888. d 210019. d 219150. d 219150. d
3.04€-17 3.056-17 3.05E-17 3.05E-17 6.%5E-19
2°39E-18 2.396-18 2.40E-18 2.40E-18 3.36E-21

power= 4.000E-03mw, burnup=8. 7659€+02mud, flux=

20gwd/mtu 40X h2o/ 8% uo2

light elements

= 2.69E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly

charge 191757. d 200888, d 210019. d 219150. d 219150. d
h 1 4 30E-05 4.52E-05 &.73E-05 4.94E-05 5.165-05 5. 16€-05
h 2 L2BE-07 1.34€-07 1.406-07 1.47€-07 1.53E-07 1.536-07
h 3 3.63E-11 3.44E-11 3.45E-11 3.46E-11 3.46E-11 3.46E-11
h & J00E+00 1.40E-34 1.40E-34 1.406-34 1.41E-34 .00E+00
he 3 9.02E-10 9.48E-10 9.95E-10 1.04E-09 1.09€- 09 1.09€-09
he & T7.11E-06 7.47€-06 7.82E-06 8.17e-06 B8.53E-06 8.53€E-06
he 6 .00E+00 .00E+00 .00€+00 .00E+00  .0O0E+00 .00€+00
ne 20 B.54E-07 B8.97E-07 9.39e-07 9.82€-07 1.02E-06 1.02e-06
ne 21 1.32E-11 1.45E-11 1.58e-11 1.72E-11 1.86E-11 1.86E-11
ne 22 S.53E-09 S5.80E-09 6.0BE-09 6.36E-09 6.64E- -09 6.64E-09
ne 23 7.06€-30 7.07E-15 7.07E-15 7.07€-15 7.07€-15 7.07E-30
na 22 &.15E-11 4.166-11 &.16E-11 4.16E-11 4.16E-11 &.16E-11
na 23 7.53E+03 7.53+03 7.53E+03 7.53e+03 7. 53E+03 7.53E+03
na 24 2.54E-08 2.75E-08 2.75E-08 2.75E-08 2.75E- -08 2.54E-08
na 24m 4&.52E-30 4.52€-15 4.52€-15 4.52E-15 4.52€E- 15 &.52E-30
na 25 6.46E-41 6.96E-26 T.48E-26 8.01E-26 8.56E-26 B8.55E-41
mg 24 6.26E-03 6.546-03 6.83E-03 7.11E-03 7.40€-03 7.40€-03
mg 25 2.26E-09 2.44E-09 2.62E-09 2.80E-09 3.006-09 3.00E-09
mg 26 1.286-07 1.34E-07 1.40€-07 1.47€-07 1.53E-07 1.53€-07
mg 27 1.16E-15 2.11€-12 2.11E-12 2.116-12 2.11E-12 1.17e-15
mg 28 4.06E-24 4.30E-24 4.30E-24 4.30E-24 4.30E-24 & .06E-24
al 27  4.99E+04 &.99E+04 &.99E+04 4.99E+04 & . 99E+04 &.99E+04
al 28 3.74E-24 2.04E-10 2.04E-10 2.04E-10 2.04E-10 3.74E-24
al 29 6.39E-29 3.47E-24 3.79E-24 4.12E-24 &,47E-24 9.03E-29
al 30 "D0E+00 3.486-35 3.986-35 4.53E-35 5.12E-35 .00E+00
si 28 1.B2E-02 1.90E-02 1.99E-02 2.07E-02 2.15e-02 2.15€-02
si 29 1.24E-08 1.36E-08 1.48E-08 1.61£-08 1.75€-08 1.75E-08
si 30 8.84€E-15 1.02E-14 1.16E-14 1.32€-14 1.50E-14 1.50E-14
si 31 4.04E-27 7.30E-27 8.35e-27 9.50E-27 1.07E-26 6.B4E-27
8i 32 4.02E-33 4.79€-33 5.65E-33 6.61E-33 7.69€-33 7.69E-33
totals 5.75+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75€+04
f Lux 2.69E+08 2.69E+08 2.69E+08 2.69E+08 2.69E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 actinides
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power= & .000E-03mw,
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charge 191757, d 200888 d 210019.

File Name:

tuff3.sum

burnup=8.7659€+02mwd

BBA000000-01717-0200-00021 REV 00

s gingle re

d 219150.

flux= 2.69E+08n/cm**2-sec
nuc[\de concentrations, gram atoms

actor assembly
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fluxs' 2.69E+08n/cm**2-gec
nuc['de concentrations, gram stoms

actor assembly
d 219150. d

ATTACHMENT XVI -

0
is = single re
charge 191757. d 200888. d 210019 d 2191?
he & 1.14€-01 1.21E-01 1.29€E-01 1.37e-01
pb206 1.685-06 1.96E-06 2.26E-06 2.60E-06 2.965-06
pb207 1.68E-06 1.87E-06 2.06€E-06 2.26E-06 2.47E-06
pb208 3.13E-07 3.44E-07 3.77e-07 4.12E-07 4.48E-07
pb209 3.46E-13 3.79E-13 4.15E-13 4.S4E-13 4.93E-13
pb210 3.36E-07 3.72E-07 &4.09E-07 4.47E-07 4.BBE-07
pb211 7.07€-13 7.45E-13 7.83€E-13 B8.21E-13 8.59€-13
pb212 2.18€E-12 2.29E-12 2.40E-12 2.50E-12 2.6%1€E-12
b214 8.43E-13 9.56E-13 1.05E-12 1.14E-12 1.24E-12
i208 00E+00 .00E+00 .00E+00 .00E+0Q .00E+00
bi209 1.07E-07 1.24E-07 1.43€E-07 1.63E-07 1.85€-07
bi210m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
bi210 2.07E-10 2.29E-10 2.52E-10 2.75€-10 3.00E-10
bi211 4.23E-14 4.42E-14 4.64E-14 4 .87e-14 S5.09E-14
bi212 2.07€-13 2.17e-13 2.27e-13 2.37E-13 2.48E-13
bi213 7.80€e-14 8.85E-14 9.70e-14 1.06E-13 1.15€-13
bi214 6.38€6-13 7.10E-13 7.77e-13 B8.46E-13 9.18E-13
po210 5.72E-09 6.32E-09 6.95E-09 7.61€E-09 8.29€-09
po211m .00€E+00 .00E+00 .00E+00 .00E+00 .00E+00
po211 4.67E-19 4.88E-19 5.13E-19 5.38E-19 5.62E-19
po212 1.09€-23 1.14E-23 1.19E-23 1.25E-23 1.30E-23
po2i3 1.17€-22 1.33E-22 1.46E-22 1.59€-22 1.73E-22
po2ié 8.77€-20 9.77e-20 1.07E-19 1.16E-19 1.26E-19
po215 5.81€E-19 6.126-19 6.43E-19 6.75E-19 7.06E-19
po21é 8.27€E-18 B8.676-18 9.07c-18 9.48E-18 9.88E-18
po218 1.01E-13  1.116-13 1.21E-13 1.32€E-13 1.43E-13
rn218 3.11€-29 3.26€-29 3.41E-29 3.56E-29 3.71E-29
rn219 1.29€-15 1.36E-15 1.43€-15 1.50e-15 1.57E-15
rn220 3.17€-15 3.32E-15 3.4BE-15 3.63E-15 3.79E-15
rn222 1.79€-10 1.97€-10 2.156-10 2.34E-10 2.54E-10
ra22?2 3.376-26 3.54€E-26 3.70E-26 3.86E-26 4.03E-26
ra223 3.23E-10 3.40€-10 3.57€-10 3.74E-10 " 3.92E-10
ra22é4 1.80E-11 1.89€-11 1.98e-11 2.07e-11 2.15€e-11
raz225 J.76E-11 4. 14E-11 4.54€E-11 4.95E-11 5.39e-11
ra22é 2.73E-05 3.00E-05 3.286E-05 3.58€-05 3.88E-05
ra228 1.04€-12 1.09€-12 1.15€6-12 1.20E-12 1.25E-12
ac2?25 2.54E-11 2.79E-11 3.06E-11 3.35E-11 3.64E-11
ac227 2.24E-07 2.36E-07 2.48BE-07 2.60E-07 2.72E-07
ac228 1.27E-16 1.33E-16 1.40E-16 1.46E-16 1.53E-16
th226  1.64E-24 1.73E-24 1.81€E-24 1.89E-24 1.96E-24
th227 5.21E-10 S5.49€-10 5.76€E-10 6.04E-10 6.32e-10
th228 3.44E-09 3.61E-09 3.78€-09 3.95e-09 4&.11E-09
th229 7.30E-06 8.04E-06 8.82E-06 9.63E-06 1.05E-05
th230 1.28E-02 1.34€-02 1.40E-02 1.47e-02 1.53€-02
th231 3.06E-09 3.07E-09 3.07E-09 3.07e-09 3.07e-09
th232 2.59E-03 2.71£-03 2.84E-03 2.97e-03 3.10£-03
th233 9.81E-16 2.48E-14 2.60E-14 2.72E-14 2.84E-14
th234 5.37€-07 5.37e-07 S.37e-07 5.37e-07 S5.37e-07
pa231 3.60E-04 3.78e-04 3 96E-04 4.14E-04 &.32E-04
pazszwr 5.955}12 6.48€-12 : 6.79€- 12 7.106-12 7.‘15-12
: llBZh far-field crit based on b&u 15x15, 3.00wtX, ZOgud)mtu 40X h20/ 8% uo2
:d owers &, L;)OE 03mw, burnup-8 76595*02mud

Page 47

actinides
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pa233  1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.4SE-06
pa234m 1.81E-11 1.81E-11 1.81E-1%1 1.81E-11 1.81E-11 1.81E-11
pa234 8.09€-12 8.09E-12 8.09e-12 8.09E-12 8.09E-12 B8.09€-12
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .0O0E+OQ
u230  1.59€-21 1.67e-21 1.756-21 1.83E-21 1.90E-21 1.90E-21
u231l  5.10E-18 5.42E-18 O5.68E-18 5.93eE-18 6.19E-18 6.12E-18
u232  1.23€-07 1.29€-07 1.356-07 1.41E-07 1.47E-07 1.47€E-07
u233  6.B0E-03 7.14E-03 7.48€-03 7.81E-03 8.15E-03 8.15€-03
uz234  9.10eE+00 9.11£+00 9.11E+00 9.11E+00 9.12E+00 9.12E+00
u235  7.27E+02 7.26E+02 7.26E+02 7.26E+02 7.26E+02 7.26E+02
u236é  1.75€E+02 1.756+02 1.75e+02 1.75E+02 1.756+02 1.75E+02
u237 3.0BE-06 3.116-06 3.11€-06 3.11E-06 3.11E-06 3.09€-06
u238  3.64E+04 3.64E+04 3.6LE+04 3.64E+04 I.64E+04 3.84E+04
u239  1.54E-08 3.18E-07 3.18€-07 3.18E-07 3.17E-07 1.54E-08

u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00  .Q0E+00
u2éi .00E+0Q0 .00E+00 .00E+00  ,00E+00 .00E+00  .00E+00

np235 B.63E-12 B8.64E-12 8.64E-12 B.64E-12 B8.63E-12 8.63E-12
np23ém 1.95€6-12 2.05€E-12 2.05E-12 2.05E-12 2.05€-12 1.95€-12
np236 9.B8E-08 1.04E-07 1.08E-07 1.13E-07 1.18E-07 1.18E-07
np237  4.21+01 4.21€+01 &4.21E+01 4.21E+01 4.21E+01 4.21E+01
np238 1.516-06 1.556-06 1.55€-06 1.55E-06 1.55E-06 1.51E-06
np239  4.52E-05 4.59€-05 4.59€E-05 &4.59E-05 4.59E-05 4.52E-05
np240m  .00E+00 .00E+00 .00E+00 .00e+00  .00E+00 .00E+0Q0
np240  2.96E-15 9.31E-15 9.31€-15 9.31E-15 9.31E-15 2.96E-15
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu23é 1.11E-09 1.11E-09 1.11€-09 1.11E-09 1.11E-09 1.11E-09
pu237  2.44E-13 2.46E-13 2.47E-13 2.49E-13 2.50E-13 2.50€-13
pu238 2.30E-02 2.31€-02 2.32€E-02 2.32E-02 2.33€-02 2.33€-02
u239  2.46E+00 2.58E+00 2.70E+00 2.82E+00 2.94E+00 2.94E+00
pu240  5.95E-03 6.54E-03 7.17E-03 7.82E-03 8.49E-03 B8.49E-03
u2é4 1 2.25E-06 2.49E-06 2.74E-06 2.99E-06 3.26E-06 3.26E-06
pu242  7.36E-09 B.79E-09 1.04E-08 1.22E-08 1.43E-08 1.43E-08
pu2é43 1.22E-17 1.85€-17 2.19€-17 2.58E-17 3.01E-17 2.37e-17
pu2éé 1.54E-36 2.54E-36 4.086-36 6.41E-36 9.87E-36 ©.87E-36
pu2és -00E+00 . 00E+00 .00E+00 .00E+0Q0 .00E+00 .00E+00
pu2éé .00E+00 . 00E+00 .00E+00 .00E+00 00E+00 .00E+00
am239  3.65E-21 4.64E-21 5.31€-21 6.03€-21 6.80€-21 6.16E-21
am240 1.80E-18 2.13E-18 2.43E-18 2.76€E-18 3.11E-18 3.04E-18
am24 1 1.47E-05 1.69E-05 1.94E-05 2.20E-05 2.48E-05 2.48E-05
am242m 3.07E-09 3.65E-09 4.30E-09 5.026-09 5.82E-09 5.82E-09
am242  5.14€-13 6.356-13 7.27E-13 8.27E-13 9.35E-13 B8.74E-13
am243 1.096-11 1.37e-11 1.70e-11 2.08e-11 2.53e-11 2.53E-11
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+0Q0
am244  T.37€-20 1.04E-19 1.29€-19 1.58E-19 1.92E-19 1.71E-19

am245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
am2éé .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

cm241  3.19€E-23 3.69E-23 4.23E-23 4.81E-23 5.44E-23 5.43E-23
em242 1.11E-10 1.28E-10 1.47e-10 1.676-10 1.89e-10 1.89€-10
cm243 3. 4BE-17 4.08E-17 & .74E-17 5.4TE-17 6.26E-17 6.26E-17
: em2éé  1.04E-15 1.31E-15 1.65E-15 2.04E-15 2.50E-15 2.50€E-15
saszh: far-field crit based on bi&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 59
power= &.000E-03mw, burnup=8. 7659€+02mwd, flux= 2. 69E+08n/cm**2-gec
0 nuclide concentrations, gram atoms

basfs = gsingle reactor assembly
charge 191757. d 200888. d 210019. d 219150. d 219150. d
cm245  9.12E-20 1.22E-19 1.61E-19 2.09E-19 2.68E-19 2.6B8E-19
cm246  3.70E-23 5 226-23 7.23E-23 9.86E-23 1.336-22 1.33€-22
cm247  2.46E-28 3.66E-28 5.336-28 7.62E-28 1.07E-27 1.07E-27
cm248  1.69E-32 2.64E-32 4.04E-32 6.06E-32 8.91E-32 8.91E-32
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library information...

cm249 .Q0E+00 .00E+00 .00€E+00 .00E+00 .00E+00 .00E+00
cm250 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
em251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.736+04 3.73E+04 3.736+04 3.73e+04 3.73E+04 3.73E+04

f lux 2.69E+08 2.69E+08 2.69E+08 2.69€+08 2.69E-07
1q array has 20 entries.
3q array has 1 entries.
3q array has 1 entries.
3q array has 1 entries.
4q array has 1 entries.
54q array has 12 entries.

cross-section data taken from position number 7 of library on unit 33.

pass 1
pass 0
scale-gsystem 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
ass 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 librarx updated was...
(Z 2822222 22 2] ***i*iil*'*tt*liiii**ii***ii*ii**tt'*i***i*iﬁ**i*i***iii*iti*iiii**

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 Broduced from
the "presas2* case updating all nuclides on the scale “burnup" library

fission product yields are from endf/b-v
ﬁhoton 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

[ EE R EERINEINEIEINEINEZEIRJERERE,;
IR IR BE BE B 3 B IR B B R R AR R R 4

R R AR R AR R R AR AR RN R R AR AR AR R AR R R AR AR R AR AR RN RN AR RN AR AR IR A ARA AR AR AR R AR NRA R RN A R
* *
P e Y 2 2222222222232 LR LTRSS R R3S L A2 S22 AR 00 2 LR A il il il td

.other identification and sizes of library.
data set name: ft33f001
8/28/1996 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
number of nonzero off-diagonal matrix elements
.Q'iii..*ii.*t*ii**t.ﬁi**iiiititit**i*ttt*iﬁi**ii*ttii*i**ii**itit******t**tii*ﬁ

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

Page 49

page

60
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power= .00mw, burnup= 1023.mwd, flux= 2.69E+08n/cm**2-sec,

0 basis =
0 (note, k-infinities, clad and moderator absorgtions are correct, only, if correctly weighted cross sections are applied.)
0 initial 228282. d d 46544. d 255675. 255676, d
productions -142991E+06  1.143166E+06  1.143341€+06  1.143515E+06  1.143689€E+06  1.143689E+06
absorptions 9.344589E+05 9.346578E+405 9.348529E+05  9.350456E+05  9.3523556+05 9.352354E+05
k infinity 1.223158E+00  1.2230B5€+00 1.223017e+00 1.222951E+00  1.222888E+00  1.222889E+00
0 id initial 228282. d 237413. d 246544, d .255675. d . 255676. d
actinide
absorptiong 9.279626E+05  9.2B0671E+05 9.281709E+05  9.282748E+05 9.283785E+05  9.283785£+05
non-actinide : :
abs. fracs. 6.95192BE-03  7.051468E-03  7.147670E-03  7.2411306-03  7,331848E-03  7.331789E-03
1 sas2h: far- field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ BX uo2 fission products page 61
0 fraction of total a sorgtxon rate
powers= .00mw, burnup= 1023.mud, flux= 2.69E+08n/cm**2-sec
0 initial 228282. d 237413. d 246544, d 255675. d 255676. d
sm149 3.03€-03 3.11E-03 3.18E-03 3.26E-03 3.336-03 3.33£-03
eut5” 1.056-04 1.10E-04 1.15E-046 1.21E-04 1.26E-04 1.26E-04
nd143 8.85E-05 9.21E-05 9.58€-05 9.94E-05 1.03€-04 1.03€-04
gd155 5.096-05 5.27E-05 5.456-05 5.636-05 5.806-05 5.80E-05
rh103 4.12E-05 4.29€E-05 &.46E-05 4.64E-05 4.81E-05 4.81€E-05
sm151 3.96E-05 3.97E-05 3.98E-05 3.98E-05 3.98E-05 3.98E-05
cd113 3.14E-05 3.256-05 3.35E-05 3.45E-05 3.55€E-05 3.55E-05
xe131 2.79E-05 2.91E-05 3.03E-05 3.14E-05 3.26E-05 3.26E-05
gd157 2.69E-05 2.75€-05 2.80E-05 2.86E-05 2.91E-05 2.91E-05
cs133 2.17E-05 2.26E-05 2.356-05 2.44E-05 2.53€E-05 2.53€E-05
sml47 1.60E-05 1.66E-05 1.73E-05 1.80E-05 1.86E-05 1.B6E-05
tc 99 1.59E-05 1.66E-05 1.73E-05 1.79€-05 1.8B6E-05 1.B6E-0>5
nd145 1.24E-05 1.29E-05 1.34E-05 1.39E-05 1.44E-05 1.44E-05
mo 95 8.57E-06 B8.92E-06 9.28E-06 9.63E-06 9.99E-06 9.99E-06
sm152 6.80E-06 7.09E-06 7.38E-06 7.67€E-06 7.97E-06 7.97E-06
kr 83 5.376-06 5.59E-06 5.82E-06 6.04E-06 6.26E-06 6.26E-06
cs135 4.B9E-06 5.096-06 5.30E-06 5.506-06 5.70E-06 5.70E-06
ru101 3.796-06 3.94E-06 4.10E-06 4.26E-06 &.41E-06 4&.41E-06
pris1 3.66E-06 3.81E-06 3.96E-06 4.11E-06 &.27E-06 4.27E-06
eu153 3.34E-06 3.47E-06 3.61E-06 3.75€-06 3.89E-06 3.89E-06
lal139 2.99E-06 3.12E-06 3.24E-06 3.36E-06 3.49E-06 3.49E-06
smi50 2.156-06 2.31E-06 2.47E-06 2.64E-06 2.81E-06 2.81E-06
xe135 2.296-06 2.32E-06 2.32E-06 2.32E-06 2.32E-06 2.29€E-06
ba137 1.336-06 1.396-06 1.45€E-06 1.51€-06 1.57E-06 1.57E-06
pd105 1.286-06 1.336-06 1.39E-06 1.44€E-06 1.50E-06 1.50E-06
Ir 93 1.216-06 1.26€E-06 1.31E-06 1.36E-06 1.41E-06 1.41E-06
i129 9.33e-07 9.726-07 1.01E-06 1.05E-06 1.09E-06 1.09€E-06
nd144 8.98€E-07 9.366-07 9.73E-07 1.01E-06 1.05€-06 1.05E-06
mo 97 6.78E-07 7.06E-07 7.34E-07 7.63E-07 7.91E-07 7.91€-07
ag109 5.56E-07 5.836-07 6.10E-07 6.37€E-07 6.65E-07 6.65E-07
r 91 3.196-07 3.32€E-07 3.46€-07 3.59E-07 3.72e-07 3.72€-07
y 89 3.06E-07 3.19E-07 3.326-07 3.44E-07 3.57e-07 3.57€-07
rul02 2.77e-07 2.88E-07 3.00€-07 3.11E-07 3.23E-07 3.23e-07
celés? 2.49E-07 2.59€-07 2.706-07 2.80E-07 2.90€E-07 2.90€-07
nd148 2.39E-07 2.49€-07 2.59E-07 2.69E-07 2.79E-07 2.79€-07
pmié?7 2.70E-07 2.70E-07 2.70E-07 2.70E-07 2.69€E-07 2.69E-07
ndi146 2.016-07 2.09€-07 2.18E-07 2.26E-07 2.34E-07 2.34E-07
gd108 .T7E-07 1.85€E-07 1.93E-07 2.01€-07 2.09€E-07 2.09€-07
al38 T2E-07 1.79E-07 1.B6E-07 1.93E-07 2.00E-07 2.00E-07
in115 .666-07 1.73E-07 1.80E-07 1.87E-07 1.94E-07 1.94E-07
celi0 1.61E-07 1.87E-07 1.74E-07 1.81E-07 1.87e-07 1.87€-07
xe132 1.44E-07 1.50E-07 1.56E-07 1.62E-07 9.68E-07 1.6BE-07
eu155 1.62E-07 1.62E-07 1.62€-07 1.62E-07 1.63€-07 1.63E-07
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pd107 1.026-07 1.07E-07 1.11€-07 1.16E-07 1.21€-07 1.21E-07
mo 98 9.91€-08 1.03E-07 1.07e-07 1.11E-07 1.16E-07 1.16E-07
mo100 9.616-08 1.00E-07 1.04E-07 1.08E-07 1.12E-07 1.12E-07
xe134 9.49E-08 9.88E-08 1.03E-07 1.07e-07 1.11E-07 1.11E-07
zr 92 7.696-08 B8.01E-08 B8.33E-08 B8.65E-08 B.96E-08 B8.96E-08
i127 6.296-08 6.55€-08 6.82E-08 7.08E-08 7.34E-08 7.34E-08
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 62
0 fraction of total absorption rate
powers .00mw, burnup= 1023.mwd, flux= 2 69E+88n/cm**2 -sec
0 initial 228282. d 237413. d 246544. d 255675. d 255676. d
r 96 6.02E-08 6.27E-08 6.52E-08 6.76E-08 7.01E-08 7.01E-08
rul0é 5.95E-08 6.20E-08 6.456E-08 6.70E-08 6.95E-08 6.95E-08
nd150 5.30E-08 5.52E-08 5.74E-08 5.96E-08 6.18BE-08 6.18€-08
xe136 5.136-08 5.34E-08 5.55E-08 5.776-08 5.98€-08 5.98€-08
br 81 3.B4E-08 4.00E-08 4.16E-08 4.32E-08 4.47E-08 &4.47E-08
rb 85 3.736-08 3.BBE-08 4.04E-08 4.19E-08 4.356-08 4.35E-08
gd152 2.99E-08 3.29E-08 3.61E-08 3.95E-08 4.30e-08 4.30£-08
r 94 3.256-08 3.386-08 3.52E-08 3.65E-08 3.78E-08 3.78E-08
zr 90 2.82E-08 2.94E-08 3.07E-08 3.19E-08 3.326-08 3.32E-08
euls2 2.63E-08 2.77E-08 2.91E-08 3.05E-08 3.19E-08 3.19€-08
cd111 2.62E-08 2.73E-08 2.B4E-08 2.96E-08 3.07E-08 3.07€-08
tel30 2.336-08 2.43E-08 2.53E-08 2.62E-08 2.72E-08 2.72E-08
smi54 2.28E-08 2.37E-08 2.47E-08 2.56E-08 2.66E-08 2.66E-08
rb 87 2.17E-08 2.25E-08 2.34E-08 2.43€-08 2.52E-08 2.52E-08
se 77 1.556-08 1.61E-08 1.67E-08 1.74E-08 1.80£-08 1.80E-08
sr 90 1.71€-08 1.70E-08 1.70E-08 1.70€E-08 1.70£-08 1.70E-08
106 1.13e-08 1.17e-08 1.22E-08 1.276-08 1,32E-08 1.32E-08
r B4 1.02E-08 1.06E-08 1.10E-08 1.156-08 1.19E-08 1.19E-08
se 79 7.92E-09 8.25€E-09 8.586-09 8.91E-09 9.23E-09 9.23E-09
sb121 7.55E-09 7.B6E-09 B.18E-09 B.49E-09 8.81E-09 8.81E-09
rh105 8.56E-09 B8.59E-09 8.60E-09 B8.61E-09 B.62E-09 B8.59E-09
sb123 6.13E-09 6.39E-09 6.65E-09 6.90E-09 7.16E-09 7.16€E-09
kr 86 S.71E-09 5.95E-09 6.19E-09 6.42E-09 6.66E-09 6.66E-09
gd156 5.346-09 5.63E-09 5.91E-09 6.20E-09 6.49€-09 6.49€E-09
te128 5.11E-09 5.32€E-09 5.53€-09 5.75E-09 5.96E-09 5.96E-09
dy 161 3.686-09 3.856-09 4.03E-09 4.20E-09 4.38E-09 4.38€-09
se 80 3.69E-09 3.84E-09 4.00E-09 4&4.15E-09 &4.30€E-09 4.30€E-09
tel25 3.236-09 3.37E-09 3.50E-09 3.64E-09 3.78E-09 3.78E-09
cs137 3.76E-09 3.76E-09 3.75E-09 3.75E6-09 3.75€E-09 3.75€-09
ru 99 2.55E-09 2.77E-09 2.99E-09 3.22E-09 3.46E-09 3.46E-09
tb159 2.30E-09 2.40E-09 2.51E-09 2.61€E-09 2.71E-09 2.71€£-09
pris43 2.66E-09 2.66E-09 2.66E-09 2.65E-09 2.65€E-09 2.65E-09
cd112 2.146-09 2.23E-09 2.33e-09 2.42E-09 2.51E-09 2.51€-09
li 6 2.096-09 2.18E-09 2.27€-09 2.356-09 2.44E-09 2.44E-09
xe133 2.01E-09 2.01€-09 2.01E-09 2.01E-09 2.01€-09 2.01E-09
sn117 1.686-09 1.75€E-09 1.B2E-09 1.89€E-09 1.96E-09 1.96E-09
eul5s4 1.67E-09 1.75€E-09 1.B2E-09 1.89€-09 1.96E-09 1.96E-0Q9
gd154 1.31E-09 1.42E-09 1.54E-09 1.66E-09 1.79E-09 1.79E-09
gd158 1.34E-09 1.42E-09 1.49€-09 1.57E-09 1.65E-09 1.65E-09
sn119 1.38E-09 1.43E-09 1.49E-09 1.55€E-09 1.61E-09 1.61E-09
cels 1.596-09 1.59€-09 1.59E-09 1.59€-09 1.59€-09 1.59€E-09
sn115 1.26E-09 1.31€E-09 1.37E-09 1.42E-09 1.47E-09 1.47€-09
sr 88 1.056-09 1.09€-09 1.14E-09 1.18€-09 1.22E-09 1.22E-09
cd114 8.936-10 9.37e-10 9.B1E-10 1.03E-09 1.07E-09 1.07E-09
pmi49 9.69E-10 9.75E-10 9.74E-10 9.74E-10 9.74E-10 9.69€-10
110 7.94E-10 8.29€-10 B8.64E-10 9.00E-10 9.356-10 9.35e-10
nd147 9.22E-10 9.25€-10 9.256-10 9.25E-10 9.24E-10 9.21€E-10
se 82 7.13E-10 7.42€-10 7.726-10 8.01E-10 8.31E-10 8.31€-10
sn126 5.826-10 6.07€-10 6.31E-10 6.56E-10 6.81E-10 6.81E-10
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d 237413. d
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light elements,

gram atoms

69E+08n/cm**2-gec

208wd/mtu 40X h2o/ 8% uo2

‘2

tde concentrations,
basis = single reactor assembly

3.00utX
flux=

(

1

power= &_.000E-03mw, burnup=1.0227E+03mwd
nuc
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saszh:

he 4
pb206
pb207
pb208
pb209
pb210
pb211
pb212
b214
i208
bi209
bi210m
bi210
bi211
bi212
bi213
bi21é

BBA000000-01717-0200-00021 REV 00

File Name: tuff3.sum

charge 228282. d 237413. d 246544. d 255675
5.16E-05 S5.37E-05 5.59€E-05 S5.80£-05 6.01E-05
1.53E-07 1.59E-07 1.66€-07 1.72E-07 1.79€-07
3.46E-11 3.48E-11 3.48e-11 3.49E-11 3.50E-11
.00E+00 1.41€-34 1.41¢6-34 1.41E-34 1.42E-34
1.09€-09 1.13€-09 1.18€-09 1.23e-09 1.27E-09
8.53E-06 B8.88E-06 9.24E-06 9.59E-06 9.94E-06
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00
1.02E-06 1.076-06 1.11€-06 1.156-06 1.19E-06
1.866-11 2.01€-11 2.17e-11 2.33e-11 2.50E-11
6.64E-09 6.91E-09 7.19€-09 7.47E-09 7.75E-09
7.076-30 7.08€E-15 7.08€-15 7.08E-15 7.08E-15
4. 16E-11 4. 17e-11 4.17E-11 4. 17e-11 4.16E-11
7.53e+03 7.53€+03 7.53e+03 7.53e+03 7.53E+03
2.54E-08 2.756-08 2.75E-08 2.756E-08 2.75E-08
4.52E-30 4.52E-15 4.526E-15 4.52E-15 4.52E-15
8.55€E-41 9.13E-26 9.71E-26 1.03E-25 1.09E-25
7.40E-03 7.68E-03 7.97€-03 8.256-03 8.54€-03
3.00E-09 3.19E-09 3.40€E-09 3.61E-09 3.82E-09
1.53e-07 1.59€-07 1.66E-07 1.72E-07 1.78E-07
1.17e-15 2.12e-12 2.12E-12 2.11e-12 2.11e-12
4.06E-24 4.31E-24 4.30E-24 4.30E-24 4.30E-24
4 .99E+046 4.99E+04 4.99E+04 4.99€+04 4.99E+04
3.74E-24 2.04E-10 2.04E-10 2.04E-10 2.04E-10
9.03E-29 4.B3E-24 5.21E-24 5.59€-24 5.99E-24
.00E+00 5.77e-35 6.46E-35 7.21E-35 B.01E-35
2.15E-02 2.24E-02 2.32E-02 2.40E-02 2.48E-02
1.756-08 1.89€-08 2.03E-08 2.19E-08 2.34E-08
1.506-14 1.69€-14 1.89€-14 2.11E-14 2.34E-14
6.84E-27 1.21E-26 1. 355-26 1.51E-26 1.68E-26
7.69E-33 8.88¢-33 1 02€-3 1.166-32 1.32E-32
5.75E+04 5.75€+04 755#04 5.756+04 5.75E+04
2.69E+08 2.69E+08 2.69E+08 2.69E+08

far-field crit based

1.
2.96E- 06
2.47€E-06
4 .48E-07
4.97€-13
4 .B8E-07
8.58E-13
2.61E-12
1.20E-12
.00E+00
1.85E-07
3
5
2
1
9
8
5.
1.

53£-01

d 255676. d

PRV a NN 2l ea a2 NN NN - o- N—DG
s s e e 8 8 0 8 s & s & 8 s .

.01€E-05
.79€-07
.50€-11
00€E+00
27E-09
.94E-06
00€E+00
19E-06
50€- 11
75E-09
08E-30

s
W
m
+

o
w

.326-32
.7SE+04
.89€-07

ATTACHMENT XVI -

on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ 8% uo2
power= 4,000E-03mw, burnup=1. 02276+03mwd, flux='2.69E+08n/cm**2-sec
nuciide concentrations, gram atoms

basis = sin

le reactor assembly

246544, d 255675. d 255 76.
1.69€-01 1.786-01 1.78E-01
4.26E-06 4.76E-06 &.T6E-06
3.176-06 3.42E-06 3.42E-06
5.656-07 6.08E-07 6.08E-07
6.236-13 6.69E-13 6.74E-13
6.18E-07 6.65E-07 6&.65E-07
9.726-13 1.01€-12 1.01E-12
2.936-12 3.04E-12 3.04E-12
1.556-12 1.66E-12 1.61E-12

.00E+00 .00E+00 .00E+00
2.63E-07 2.93e-07 2.93e-07

.00E+00 .00E+00 00E+00
3.81E-10 4.09€E-10 &.09E-10
5.76E-14 5.99€-14 6.04E-14
2.78E-13 2.88E-13 2.88E-13
1.456-13 1.56E-13 1.52E-13
1.156-12 1.23e-12 1.22€-12
1.056-08 1.13e-08 1.13€-08

.00E+0Q0 .00E+00 .00E+00
6.37E-19 6.62E-19 6.67E-19
1.46E-23 1.51E-23 1.51E-23

Page 54

actinides
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S

po213 1.68€-22 1.88E-22 2.03E-22 2.19€-22 2.35€-22 2.28E-22
po214 1.256-19 1.37e-19 1.47€-19 1.58E-19 1.70€E-19 1.47E-19
po215 7.06E-19 7.376-19 7.68E-19 7.99E-19 8.30€-19 8.30E-19
po216 9.88E-18 1.03€-17 1.07e-17 1.11€-17 1.15e-17 41.15E-17
po218 1.43€-13 1.556-13 1.67€6-13 1.79E-13 1.92E-13 1.92E-13
rn218  3.71E-29 3.86E-29 4.01E-29 4.16E-29 &.32E-29 4.32E-29
rn219 1.576-15 1.64€E-15 1.71€-15 1.7BE-15 1.85E-15 1.85E-15
rn220 3.79E-15 3.94E-15 4&.10E-15 4.256-15 &4.41E-15 4.41E-15
rn222 2.54E-10 2.75E-10 2.96E-10 3.18e-10 3.41E-10 3.41E-10
ra222 4.03E-26 4.19E-26 &.36E-26 4.52E-26 4.69E-26 4.69E-26
ra223 3.92€-10 4.09E-10 4.26E-10 4.436-10 4.61E-10 4.61E-10
ra224 2.156-11 2.24€E-11 2.33E-11 2.42E-11 2.51E-11 2.51E-11
ra225 5.396-11 5.84€-11 6.31E-11 6.80E-11 7.31E-11 7.31e-11
ra226 3.88E-05 4.20€E-05 &.52E-05 4.B6E-05 5.21E-05 5.21E-05
ra228 1.25E-12 1.31E-12 1.36E-12 1.41E-12 1.46E-12 1.46E-12
ac225  3.64E-11 3.95E-11 4.27E-11 4.60E-11 4.94E-11 &4.94E-11
ac227 2.72E-07 2.84E-07 2.96E-07 3.08E-07 3.20E-07 3.20€-07
ac228 1.536-16 1.59E-16 1.66E-16 1.72E-16 1.79E-16 1.79€E-16
th226 1.96E-24 2.05€-24 2.13E-24 2.21E-24 2.29E-24 2.28E-24
th227 6.32e-10 6.60E-10 6.88E-10 7.16E-10 7.43E-10 7.43E-10
th228 4.11E-09 4.28E-09 &.45E-09 4.62E-09 4.79E-09 &.79E-09
th229 1.05E-05 1.14E-05 $.23E-05 1.326-05 1.42E-05 1.42E-05
th230 1.536-02 1.60E-02 1.66E-02 1.72E-02 1.79E-02 1.79E-02
th231 3.07e-09 3.07E-09 3.08E-09 3.08E-09 3.086-09 3.08E-09
th232 3.10E-03 3.236-03 3.366-03 3.496-03 3.626-03 3.62E-03
th233 1.18€6-15 2.96E-14 3.08E-14 3.19€-14 3.31E-14 1.37e-15
th234  5,37€-07 5.37e-07 S5.37E-07 5.37e-07 5.376-07 5.37-07
pa231 4.32E-04 4.50E-04 4.68E-04 4.86E-04 5.04E-04 S5.04E-04
pa232 7.13E-12 7.72e-12 8.02E-12 B.336-12 8.64E-12 8.326-12
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 203ud/mtu 40X h2o/ BX uo?2 actinides
power= &.000E-03mw, burnup=1. 0227€+03mwd, flux='2.6 E+08n/cm**2-gec
nuclide concentrations, gram atoms
basis = gsingle reactor assembly
charge 228282. d 237413. d 246544, d 255675. d 255676. d
pa233 1.45E-06 L45E-06 1.45E-06 1.45E-0 1.45E-06 1.45€-06
pa234m 1.81E-11 1.81E- 11 $.81E-11 1.81E- 11 1.815-11 1.81E-11
pa234  8.09E-12 8.09€E-12 8.09E-12 8.09E-12 8.09€-12 8.09e-12
pa235 .00E+00 .00E+00 .00E+(Q0 .00E+00 .00E+00 .00E+00
u230 1.90E-21 1.98E-21 2.06E-21 2.14E-21 2.226-21 2.21E-21
u23i 6.12E-18 6.45E-18 6.70E-18 6.96E-18 7.226-18 7.13E-18
u232 1.47E-07 1.53E-07 1.59E-07 1.65€-07 1.71e-07 1.71E-07
u233 8.156-03 8.49e-03 B8.83c-03 9.17e-03 9.516-03 9.51£-03
u234  9.126+00 9.126+00 9.136+00 9.13e+00 9.136+00 9.13E+00
u235  7.26E+02 T7.26E+02 7.26E+02 :.255002 T.25E+02 7.25E+02
u23é 1.756+02 1.756+02 1.75E+02 .7SE+02 {1.75E+02 9§.75€+02
u237 3.09€-06 3.196-06 3.11€-06 3.11€-06 3.11E-06 3.09E-06
u238  3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3. 64E+04
u239 1.54€-08 3.18E-07 3.18E-07 3.17E-07 3.17E-07 1.54E-08
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00€E+00
u2é1 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np235  B8.63E-12 8.64E-12 B8.64E-12 B8.64E-12 8.64E-12 8.64E-12
np236m : 1.956-12 2.05E-12 2.056-12 2.05E-12 2.05E-12 1.9S5E-42
np236  1.18E-07 1.23E-07 1.28eE-07 1.33E-07 1.38E-07 1.38e-07
np237 Q§§.21E¢01,;‘.21£+01A %.215#01 L21E+01 &4.21E+01 4.21E+D9
'np238 ! {.51E-06 | 1.556-06 1.55E-06 .55E-06 +55€-06 1,51E-06 !
. Inp239 'i6.525-05 4.59E-05 4&4.59-05 4.59E-05 +S59E-05 4,52E-05
" np240m . ,00E+00 . .00E+00 '~ .00E+00 - ,00E+00 +00E+00 +00E+00 '

‘np240 " 2.96E-15 - 9.31E-15 9.31E-15 9.30E-15 9,30E-15 2.96E-15
np241 °~  .00E+00  ~,00E+00 ,O00E+00 ,O0OE+00 .00E¢00 .00E+00
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totals 3.73e+04

pu23é 1.11€-09 1.11E-09 1.116-09 1.41E-09 1.11E-09 1.11E-09
pu237  2.50€E-13 2.52E-13 2.53€-13 2.54E-13 2.55E-13 2.55€-13
pu238 2.33€-02 2.33E-02 2.336-02 2.33e-02 2.33E-02 2.336-02
pu239  2.94E+00 3.056+00 3.17E+00 3.29E+00 3.41E+00 3.41E+00
pu240 B8.49E-03 9.19E-03 9.926-03 1.07e-02 1.15€E-02 1.15€-02
pu241  3.26E-06 3.54E-06 3.836-06 4.136-06 4&.45E-06 4.45€E-06
pu242  1.43E-08 1.66E-08 1.91E-08 2.19E-08 2.50E-08 2.50E-08
pu243  2.37E-17 3.49E-17 4.03E-17 4.62E-17 5.27€-17 4.15E-17
pu2éé  9.B7E-36 1.49E-35 2.22E-35 3.24E-35 4.67E-35 4.67E-35

pu2as .00E+00 .00E+00 .0OE+00 .00E+00  .00E+00  .GOE+00 .
pu24é .00E+00 .00E+00 .0OE+00 .00E+00 .00E+00 .00E+00

am239  6.16E-21 7.64E-21 8.53E-21 9.48E-21 1.056-20 9.50E-21
am240  3.04€-18 3.50E-18 3.91E-18 4.34E-18 4.81E-18 4.70E-18
am241  2.48€-05 2.79E-05 3.11E-05 3.46E-05 3.83E-05 3.83E-05
am242m 5.82€-09 6.70E-09 7.66E-09 B8.71E-09 9.84E-09 9.8B4E-09
am242  B.74E-13 1.05E-12 1.18E-12 1.31E-12 1.45E-12 1.36E-12
am243  2.536-11 3.05E-11 3.64E-11 4.32E-117 5.09€E-11 5.09e-11
am244m  .00E+00  ,00E+00 .00E+Q0 .00E+00 .00E+00 .00E+00
am244  1.71E-19 2.32E-19 2.77E-19 3.28E-19 3.87E-19 3.44E-19

am245 .00E+00  .Q0E+00  .0O0E+00 .00E+00  .00E+00 .00E+00
am246 .00E+00  .00E+00  .0Q0E+00 .00E+00 .20E¢00 .00E+00

cm241  5.43E-23 6.12E-23 6.85E-23 7.63E-23 B.46E-23 8.45E-23

em242  1.89€-10 2.12E-10 2.38E-10 2.65E-10 2.94E-10 2.94E-10

cm243  6.26E-17 7.12E-17 8.05E-17 9.06E-17 1.01E-16 1.01E-16

cm244  2.50E-15 3.04E-15 3.66E-15 4.37e-15 5.18e-15 5.18E-15

sas2h: far-field crit based on b&w 15x15, 3.00wt¥X, ZOgudlmtu 40X h2o/ 8% uo2 actinides
power= 4.000E-03mw, burnup=1.0227E+03mwd, flux= 2.69E+08n/cm**2-sec :

nuclide concentrations, gram atoms
basis = single reactor assembly

charge 228282. d 237413. d 246544. d 255675. d 255676. d
cm245  2.68E-19 3.41E-19 4.28E-19 5.33E-19 6.58E-19 6.58E-19
cm246  1.33€-22 1.76E-22 2.31€E-22 2.99E-22 3.83E-22 3.83E-22
em247  1.07E-27 1.496-27 2.03E-27 2.74E-27 3.66E-27 3.66E-27
cm248  B.91E-32 1.29E-31 1.84E-31 2.59€-31 3.59€-31 3.59e-31
cm249 .00E+00 7.78E-42 7.78E-42 7.78E-42 7.78E-42 2.57E-42

cm250 J00E+00  .00E+00  .0O0E+00 .00E+00 .00E+00 .00£+00
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
3.73E+04 LT3E+04 LT3E+04 .T3E+04

W
~
w
m

+
o
&~

N

N

oW

flux .69E+08 2.69E+08 2.69E+08 2.69E+08 2.69€-07
1q array has 20 entries.
3q array has 1 entries.
3q array has 1 entries.
3q array has 1 entries,
4q array has 1 entries.
54q array has 12 entries.

library information...

cross-section data taken from posftion number 8 of library on unit 33.

pass 1
ass 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
ass O
scale-system control module sas2 library*

page
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sas2h: far-field crit based on b&w 15x15, 3.00wtX 208
pouwers= .00mw, burnup=  1169.mwd, flux= 2.69€+08n/cm**2-sec

(note, k-infinities, clad and moderator absorptions are correctégonéy, if correctly ueighggg cross sections are applied.)
productions  1.144583E+06  1.144756E+06 1.144929€E+06 0

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 librar! updated was...
(22222232223 2] **i*it***ii*tiiit******ti*i**.i**il*ti****ii***ii***iiﬁ*i*.***i*tii

prelim lur origen-s binary working library--id = 1143
made from modified card-image origen-s Libraries of scale 4.2
data from the lLight 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 roduced from
the "presas2" case updating all nuclides on the scale "burnup® library

fission product yields are from endf/b-v
Ehoton 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

'EEEEREEEEEERERE R ERER]
IEEEEREREEIRENE RSB

t*iiii***iiiii**i**tii**i***ii***iiii*i**i***Qt*ti**ii*i*i'iiﬁi'i**ﬁi*’i**i'****
] *
i****ti.**iiii***li*tii*ii***tilitt****iii‘i*iii*ii**ilii*Il***tti***i***i*t*i*i
.other identification and sizes of library.
data set name: ft33f001
8728/1996 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

993 number of nonzero off-diagonal matrix elements
Qtitt****i*i**ﬂﬂ*tﬁi*iii**iii*itii**ti*i*ttt** T Y Y T332 22 2222322232222 22222223

wd/mtu 40% h2o/ 8% uo2
basis =

initial 264807. d 273938. d 2830 292201. d
L145102E+06  1.145274E+06

1
absorptions  9.360666E+05  9.362543E+05  9.364396E+05 2.366226E+05 9.368034E+05

k infinity 1.222758E+00  1.222698E+00  1.222641€+00

,222586E+00  1,222534E+00
Initial 264807. d 273938. d 283069. d 292201. d

actinide
absorptions  9.292053E+05 9.293088E+05 9.294123E+05 9.295153e+05  9.296181E+05
non-actinide

abs.

fracs. T.3299041E-03  7.418394E-03 _ 7.504284E-03  7.588327E-03 ~ 7.670045€-03

sas2h: far-field crit based on béw 15x15, 3.00utX, 20gwd/mtu 40X h2o/ 8% uo2

powers . 00mw

fraction of total sbsorption rate
burnups  1169.mud, flux= 2.69€+08n/cm**2-sec
fnitial 264807. d 273938. d $83069. d 292201. d 292201. d

sm149 3.33E-03 3.40E-03 3.46E-03 3.53E-03 3.596-03 3.59E-03
euls) 1.26E-04 1.31E-04 1.376-04 1.42E-04 1.47€-04 1.47E-04
nd143 1.03-04 1.07E-04 1.10E-04 1.14E-04 9.1BE-04 1.18E-04
gd155 5.80E-05 S5.98E-05 6&.15E-05 6.31E-05 &.48E-05 6.48E-05
rh103 4.81E-05 &.986-05 5.156-05 5.32E-05 5.49E-05 5.49E-05
smi51 3.98E-05 3.99€-05 3.99-05 3.99E-05 3.996-05 3.99E-05
cd113 3.556-05 3.65E-05 3.74E-05 3.836-05 3.93e-05 3.93€-05
xei31 3.266-05 3.37E-05 3.49E-05 3.60€-05 3.72E-05 3.72€-05

Page 57

. d
1.145274€E+06
9.368033E+05
1.222534E+00
292201. d

9.296181E+05

7.669985€-03
fission products

page

page
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gd157 2.91€-05 2.96E-05 3.01E-05 3.06E-05 3.10E-05 3.10E-05
cs133 2.53E-05 2.62E-05 2.71E-05 2.80E-05 2.89E-05 2.89€-05
sm147 1.86E-05 1.93E-05 2.00E-05 2.06E-05 2.13£-05 2.13E-05
tc 99 1.86E-05 1.92E-05 1.99€-05 2.05E-05 2.12E-05 2.12E-05
nd145 1.44E-05 1.49E-05 1.54E-05 1.60E-05 1.65E-05 1.65E-05
mo 95 9.99E-06 1.03E-05 1.07E-05 1.11E-05 1.14E-05 1.14E-05
sm152 7.976-06 B8.26E-06 B.55E-06 8.856-06 9.14E-06 9.14E-06
kr 83 6.26E-06 6.4BE-06 6.70E-06 6.92E-06 7.14E-06 7.14E-06
cs135 5.70e-06 5.90E-06 6.11E-06 6.31E-06 6.51E-06 6.51E-06
rulol 4.41E-06 4.57E-06 4.73E-06 &.BBE-06 5.04E-06 5.04E-06
pri41 §.27€-06 4&.42E-06 4.57E-06 &4.72E-06 4.B7E-06 4.B7E-06
eut53 3.896-06 4.03€-06 4.17E-06 &4.31€-06 4.45E-06 4.45E-06
lal39 3.49E-06 3.61€-06 3.74E-06 3.86E-06 3.98E-06 3.98E-06
sm150 2.81£-06 2.996-06 3.16E-06 3.356-06 3.53-06 3.53E-06
xe135 2.28E-06 2.32E-06 2.32E-06 2.31E-06 2.31E-06 2.26E-06
bal37 1.57E-06 1.63E-06 1.69€E-06 1.74E-06 1.80E-06 1.80E-06
pd105 1.506-06 1.55E-06 1.61E-06 1.66E-06 1.71E-06 1.71E-06
r 93 1.416-06 1.46E-06 1.51E-06 1.56E-06 1.61E-06 1.61E-06
1129 1.09€-06 1.13E-06 1.17E-06 1.20E-06 1.24E-06 1.24E-06
nd144 1.05E-06 1.0BE-06 1.12E-06 1.16E-06 1.20E-06 1.20E-06
mo 97 7.91E-07 B8.19E-07 B8.47E-07 8.756-07 9.03E-07 9.03E-07
ag109 6.65E-07 6.93E-07 7.21E-07 7.49€E-07 7.78E-07 7.78€E-07
zr 91 3.72E-07 3.85E-07 3.98E-07 4&.11€-07 4.25€E-07 4.25€-07
y 89 3.57E-07 3.70E-07 3.82E-07 3.95€-07 4.07eE-07 4.07€-07
rul02 3.23E-07 3.34E-07 3.46E-07 3.57E-07 3.69E-07 3.69E-07
celd?2 2.90E-07 3.01€-07 3.11€-07 3.21E-07 3.326-07 3.32€-07
nd148 2.79E-07 2.B9e-07 2.99e-07 3.09E-07 3.18E-07 3.18E-07
pmi47 2.69E-07 2.69E-07 2.69E-07 2.69E-07 2.69€-07 2.69E-07
nd146 2.34E-07 2.42E-07 2.51€-07 2.59E-07 2.67E-07 2.67E-07
108 2.09E-07 2.17E-07 2.25€-07 2.34E-07 2.42E-07 2.42E-07
a138 2.00E-07 2.07E-07 2.14E-07 2.21E-07 2.29€-07 2.29E-07
in115 1.94E-07 2.01€-07 2.08E-07 2.15E-07 2.22E-07 2.22E-07
ce140 1.87€-07 1.94E-07 2.01E-07 2.07E-07 2.14E-07 2.14E-07
xe132 1.68E-07 1.74E-07 1.B0E-07 1.86E-07 1.92E-07 1.92€E-07
euis5 1.63E-07 1.63E-07 1.63E-07 1.63E-07 1.63E-07 1.63E-07
pd107 1.216-07 1.25E-07 1.30€-07 1.35€E-07 1.39E-07 1.39€-07
mo 98 1.166-07 1.20E-07 1.24E-07 1.28£-07 1.32E-07 1.32e-07
mo100 1.126-07 1.16E-07 1.20E-07 1.24E-07 1.28E-07 1.28E-07
xe134 1.116-07 1.14E-07 1.18E-07 1.22E-07 1.26E-07 1.26€E-07
r 92 8.96E-08 9.28E-08 9.60E-08 9.92£-08 1.025-07 1.02€E-07
i1e7 7.356-08 7.61E-08 7.87e-08 8.14€-08 8.40£-08 8.40E-08
1 sas2zh: far-field crit based on b&w 15x15, 3.00wtX 20gudlmtu 40X h2o/ 8X uo2 fission products page T2
0 fraction of total a sorgtion rate
power= .00mw, burnupz  1169.mud, flux= 2.69E+08n/cm**2-sec
0 Initial 264807. d 273938. d 283069. d 292201. d 292201. d

zr 96 7.02E-08 7.26E-08 7.51E-08 7.76E-08 B8.016-08 B8.01E-08

rulds 6.95E-08 7.20E-08 7.44E-08 7.69E-08 7.94E-08 7.94E-08
nd150 6.18E-08 6.40E-08 6.62E-08 6.84E-08 7.06£-08 7.04E-08
xe136 5S.986-08 6.196-08 6.40E-08 6.62E-08 6.83E-08 6.83E-08

d152 4.30E-08 4.66E-08 5.04E-08 5.44E-08 5.85E-08 5.85E-08

r 81 4.47E-08 4.63E-08 &.79E-08 4.956-08 5.11E-08 5.11E-08

rb 85 4.356-08 4.50E-08 4.86E-08 4.81E-08 4.97E-08 4.97E-08 .
r 94 3.786-08 3.92E-08 4.056-08 4.19€-08 4.32E-08 4.32€-08 g
zr 90 3.326-08 3.44E-08 3.56E-08 3.69E-08 3.81E-08 3.81E-08 5
eut52 3.196-08 3.336-08 3.46E-08 3.60E-08 3.74E-08 3.74E-08 ! b
cd111 3.076-08 3.19E-08 3.30E-08 3.42E-08 3.54E-08 3.54E-08 ! -
te130 2.726-08 2.82E-08 2.91E-08 3.01€-08 3.116-08 3.11€-08 L
sm154 2.66E-08 2.75E-08 2.85E-08 2.95E-08 3.04E-08 3.04E-08 '
rb 87 2.526-08 2.61E-08 2.70E-08 2.79e-08 2.88c-08 2.88E-08
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se 77 1.806-08 1.86E-08 1.93E-08 1.99E-08 2.06E-08 2.046E-08
sr 90 1.70E-08 1.70E-08 1.70E-08 1.70E-08 1.70E-08 1.70E-08
d106 1.326-08 1.37E-08 1.42E-08 1.47t£-08 1.51E-08 1.51E-08
r 84 1.196-08 1.23E-08 1.276E-08 1.32E-08 1.36E-08 1.34E-08
se 79 9.23E-09 9.56E-09 9.896-09 1.02E-08 1.05E-08 1.05E-08
sb121 8.8B1E-09 9.12E-09 9.44E-09 9.75€E-09 1.01E-08 1.01E-08
rh105 8.59E-09 B.63E-09 B8.64E-09 B8.65€-09 B.66E-09 B8.61E-09
sb123 7.16E-09 7.42€E-09 7.67E-09 7.936-09 B8.18E-09 8.18E-09
d156 6.49E-09 6.79E-09 7.09E-09 7.40€E-09 7.71E-09 7.71E-09
r 86 6.66E-09 6.89E-09 7.13e-09 7.36E-09 7.60E-09 7.60E-09
tel128 5.96E-09 6.17E-09 6.396-09 6.60E-09 6.81E-09 6.81E-09
dy161 4.38E-09 &4.56E-09 &.74E-09 4.93€E-09 5.11E-09 S5.11E-09
se 80 4.30E-09 4.45E-09 4&.61E-09 4.76E-09 4.91E-09 4.91E-09
ru 99 3.46E-09 3.70E-09 3.96E-09 4.22E-09 4.49E-09 4.49E-09
te125 3.786-09 3.91E-09 4.05€-09 4.18€E-09 4.32E-09 4.32E-09
cs137 3.756-09 3.75€E-09 3.756-09 3.75E-09 3.75E-09 3.75E-09
tb159 2.71E-09 2.81E-09 2.92€E-09 3.02E-09 3.13E-09 3.13E-09
cd112 2.51E-09 2.60E-09 2.69€E-09 2.78E-09 2.88E-09 2.88E-09
i 6 2.44E-09 2.52E-09 2.61E-09 2.70E-09 2.78E-09 2.78E-09
pr143 2.65E-09 2.65E-09 2.65E-09 2.65E-09 2.65E-09 2.65E-09
gd154 1.79E-09 1.926-09 2.06E-09 2.20E-09 2.34E-09 2.34E-09
sn117 1.96E-09 2.03E-09 2.10E-09 2.18E-09 2.25E-09 2.25E-09
euls54 1.96-09 2.03E-09 2.10E-09 2.17E-09 2.24E-09 2.24E-09
xe133 2.01E-09 2.01€E-09 2.01E-09 2.01E-09 2.01E-09 2.01E-09
gd158 1.65E-09 1.73E-09 1.81E-09 1.89E-09 1.97e-09 1.97E-09
sn119 1.61E-09 1.66E-09 1.72E-09 1.78E-09 1.84E-09 1.84E-09
sn115 1.47€E-09 1.52E-09 1.58E-09 1.63E-09 1.68E-09 1.68E-09
cel4 1.59€-09 1.59€E-09 1.59E-09 1.59E-09 1.59E-09 1.59E-09
sr 88 1.22E-09 1.27E-09 1.31E-09 1.35E-09 1.40E-09 1.40E-09
cd114 1.07E-09 1.12E-09 1.16E-09 1.21E-09 1.256-09 1.25E-09
pd110 9.35€-10 9.71E-10 1.01E-09 1.04E-09 1.08E-09 1.08E-09
pm149 9.68E-10 9.74E-10 9.74E-10 9.74E-10 9.73E-10 9.64E-10 ’
se 82 8.31E-10 B8.60E-10 B.90E-10 9.19E-10 9.48E-10 9.4BE-10
nd147 9.21E-10 9.24E-10 9.24E-10 9.24E-10 9.24E 10 9.19€-10
sn126 6.80E-10 7.05E-10 7.30£-10 7.54E-10 -10 7.79€-10 )
1 sas2h: far-field crit based on b&w 15x15, 3.00wt¥, Zngd/mtu 40X h2o/ 8% uo2 fission products page 73
0 fraction of total absorption rate
powers .00mw, burnup= 1169.mwd flux- 2.69E+08n/cm**2-sec
0 initial 264807. d 273938. d 283069. d 292201. d 292201. d
dy164 6.48E-10 6.79E-10 7.106-10 7.42E-10 7.74E-10 7.74€-10
rul0o 5.92E-10 6.35E-10 6.79E-10 7.24E-10 7.71E-10 7.71E-10
dy162 6.47E-10 6.76E-10 7.056-10 7.35€E-10 7.65E-10 7.65€E-10
se 78 6.31E-10 6.53E-10 6.76E-10 6.98E-10 7.20€E-10 7.20E-10
celbé 5.986-10 5.97e-10 5.97e-10 5.97E-10 5.97E-10 5.97€-10
sn124 5.096-10 5.28E-10 5.46E-10 5.64E-10 5.82E-10 5.82E-10
kr 85 5.70E-10 5.69E-10 5.69E-10 5.69E-10 5.69E-10 5.69€-10
nd142 &.11E-10 4.41E-10 4.71E-10 S5.03E-10 5.36€E-10 5.36€E-10
ba134 3.94E-10 4.22E-10 4.51€-10 4.826-10 5.33€-10 S5.13E-10
sm148 3.67E-10 3.946-10 4.21E-10 4.49E-10 &4.78E-10 4.78E-10
as 75 3.75E-10 3.89E-10 4.02E-10 4.156-10 &.29€-10 4.29€E-10
ba135 3.22E-10 3.45E-10 3.70E-10 3.95€E-10 &.20E-10 4.20E-10
rul03 3.596-10 3.60E-10 3.60E-10 3.60E-10 3.60E-10 3.59€-10
104 2.69E-10 2.89€-10 3.09e-10 3.306-10 3.51E-10 3.51€-10
n113 2.76E-10 2.86E-10 2.96E-10 3.076-10 3.%17E-10 3.17€-10
ba136 2.356-10 2.44€-10 2.54E-10 2.64E-10 2.74E-10 2.74E-10
sni18 2.076-10 2.%5E-10 2.22e-10 2.30E-10 2.37e-10 2.37€-10
cs134 1.88eE-10 1.95E-10 2.02E-10 2.08E-10 2.15€-10 2.15E-10
sn122 1.76E-10 1.83E-10 1.89E-10 1.95E-10 2.02E-10 2.02E-10
cd116 1.76E-10 1.82E-10 1.89E-10 1.95E-10 2.01€-10 2.01E-10
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te132 9.40€-15 9.54E-15 9.54E-15 9.54E-15 9.54E-15 9.35E-15
tb160 7.82E-15 8.10E-15 8.39e-15 8.67E-15 B8.95E-15 B.94E-15
rb 88 9.226-15 1.28E-14 1.2BE-14 1.28E-14 1.28E-14 B8.02E-15 !
i135 B 46E-15 1.01E-14 1.01E-14 1.01E-14 1.01E-14 7.96E-15
te123 5.776-15 6.05E-15 6.34E-15 6.64E-15 6.94E-15 6.94E-15
er167 5 04E-15 5.43E-15 5.82E-15 6.23E-15 6.65E-15 6.65E-15
be 9 %.63E-15 4.80E-15 &.96E-15 5.12E-15 5.29E-15 5.29E-15
pri42 4.53E-15 4.99E-15 5.17E-15 5.34E-15 5.51E-15 5.07E-15
sb126 4.20E-15 4.26E-15 &.30E-15 4.34E-15 4.39E-15 4.37E-15
sb124 2 46E-15 2.47E-15 2.48E-15 2.50E-15 2.51E-15 2.51€-15
ti 7 1.89€-15 1.95€-15 2.02E-15 2.09E-15 2.15€-15 2.15€-15
in117m 1.94E-15 2.16E-15 2.16E-15 2.176-15 2.17E-15 1.B2E-15
i130 1.46E-15 1.63E-15 1.66E-15 1.70E-15 1.73e-15 1.53E-15
te134 1.076-15 5.82€-15 5.82E-15 5.82E-15 S5.82E-15 6.05E-16
rb 86 5 24E-16 5.36E-16 5.46E-16 5.56E-16 5.66E-16 5.64E-16
in117 5.786-16 6.376-16 6.3BE-16 6.39E-16 6.39E-16 5.45E-16
cd108 1.66E-16 1.80E-16 1.93E-16 2.08E-16 2.23€E-16 2.23E-16
dy165 2.4L6E-16 4.05E-16 &.12E-16 4.1BE-16 4.25E-16 2.21E-16
sn114 1.34E-16 1.44E-16 1.55E-16 1.65E-16 1.76E-16 1.76E-16
ge 75 3.77E-17 8.63E-17 8.63E-17 B.63E-17 8.63E-17 2.83E-17
cs134m 2 356-17 3.66E-17 3.7BE-17 3.91E-17 4.03E-17 2.35€-17
cdi18 2.996-17 1.236-16 1.23e-16 1.236-16 1.23e-16 1.87e-17
cdi109 1.386-18 1.426-18 1.46€-18 1.50E-18 1,.54E-18 1.54E-18
1 sas?h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 75
0 fraction of total absorgtion rate
powers= .00mw, burnup=  1169.mwd, flux= 2.69E+DBn/cm**2-sec’
0 {nitial 264807. d 273938. d 583069. d 292201. d 292201. d
, in119m 6.956-19 3.05E-17 3.05€-17 3.05€-17 3.06E-17 1.88E-19
gsas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 light elements page 76
power= 4.000E-03mw, burnup=1.1688E+03mwd, flux= 2.69E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 264807. d 273938. d _283069. d _292201. d 292201. d
h 1 6.01E-05 6.23E-05 6.44E-05 .66E-05 6.B7€-05 6.87E-05
h 2 1.79E-07 1.856-07 1.91€-07 1.98E-07 2.04E-07 2.04E-07
h 3 3.50E-11 3.51E-11 3.51e-11 3.52E-11 3.53e-11 3.53e-11
h & CD0E+00 1.42€-34 1.42E-34 1.43E-34 1.43E-34 .00E+00
he 3 1.27E-09 1.326-09 1.37E-09 1.41E-09 1.46E-09 1.46E-09
he 4 9.94€-06 1.03E-05 1.07€-05 1.10E-05 1.14E-05 1.14E-05
he 6 .00E+00  .00E+00 .00E+00 .00E+00  .00E+00  .00E+00
ne 20  1.196-06 1.24E-06 1.28E-06 1.326-06 1.36€-06 1.36€-06
ne 21 2.50E-11 2.676-11 2.85E-11 3.03E-11 3.226-11 3.22e-11
ne 22 7.75E-09 8.02€-09 8.30E-09 8.58E-09 8.86E-09 8.86E-09
ne 23 7.08E-30 7.09E-15 7.09€-15 7.09€-15 7.09€E-15 7.09E-30
na 22 &.16E-11 & 17E-11 &.17E-11 4.176-11 4.17E-11 4.17e-11
na 23 7.536+403 7.53E+03 7.53E+03 7.53E+03 7.53€+03 7.53E+03
na 24 2.546-08 2.75E-08 2.75E-08 2.75£-08 2.75E-08 2.47€-08
na 24m 4.52E-30 &.52E-15 4.51E-15 &.51E-15 4.51E-15 4.51€-30
na 25 1.09€-40 91.15€-25 1.22€-25 1.29E-25 1.35€-25 1.35E-40
mg 246 8.54E-03 8.82E-03 9.10E-03 9.39E-03 9.67E-03 9.67E-03
mg 25 3.82E-09 4.04E-09 4.27€-09 &.50€E-09 &.TLE-09 &.T4E-09
mg 26 1.78E-07 1.85€-07 1.91€-07 1.986-07 2.04E-07 2.04E-07
mg 27 1.17E-15 2.12E-12 2.12E-12 2.12e-12 2.12€E-12 9.59€-17 !
mg 28 4.07E-24 &.31E-24 &.31E-24 4.31E-24 4.30E-24 3.99€-24 i
al 27  &.99E+04 &.99E+04 &.99E+04 4.99E+04 4.99E+04 4 .99E+04 ! i
al 28 3.74E-24 2.04E-10 2.04E-10 2.04E-10 2.04E-10 2.11E-25 i s
al 29  1.21E-28 6.41E-24 6.84E-24 7.28E-24 7.73E-24 4,26E-30 '
al 30 _00E+00 8.B6E-35 9.78E-35 1.08E-34 1.18E-34 .00E+00



Aug 29 14:06 1996 File Name: tuff3.sum BBAGD0000-01717-0200-00021 REV 00 ATTACHMENT XVI - Page 62

si 28 2.4BE-02 2.57€-02 2.65€-02 2.73E-02 2.82€-02 2.82E-02
si 29 2.34E-08 2.51E-08 2.67E-08 2.85E-08 3.02£-08 3.02E-08
si 30 2.34E-14 2.59E-14 2.86E-14 3.156-14 3.45E-14 3.45E-14
si 31 1.07E-26 1.84E-26 2.05E-26 2.25E-26 2.47€E-26 1.35€-26
ai 32 1.326-32 1.49E-32 1.6BE-32 1.88£-32 2.10E-32 2 10E-32
totals 5°756404 5.75E+04 5.75E+04 S5.75E+04 5.75E+04 5.75E+04
? flux 2.69E+08 2.69E+08 2.69E+08 2.69E+08 2.68E-07
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides. page 77
power= 4.000E-03mw, burnup=1.1688E+03mud, flux= 2.6 E+08n/cm**2-seic ’
0 nuclide concentrations, gram atoms
) basis = single reactor assembly
charge 264807. d 273938. d 283069. d 292201. d 292201. d
he & 1.78E-01 1.86E-01 1.956-01 2.03E-01 2.12€-01 2.12€-01
pb206  4.76E-06 S5.30E-06 5.88E-06 6.49E-06 T.156-06 7.156-06
pb207 3.42E-06 3.68E-06 3.95E-06 4.236-06 4.51E-06 4.51E-06
pb208  6.08E-07 6.51E-07 6.96E-07 7.436-07 7.91E-07 7.91E-07
pb209  6.74E-13 7.17€-13 7.67E-13 B8.186-13 8.71E-13 8.76E-13
pb210  6.65E-07 7.13E-07 7.63E-07 8.14E-07 B8.67E-07 B8.67c-07
pb211 1.01E-12 1.056-12 1.09€-12 1.12E-12 1.16E-12 1,16E-12
pb212  3.04E-12 3.14E-12 3.25E-12 3.36E-12 3.46E-12 3.46E-12
b214 1.616-12 1.77e-12 1.89€-12 2.01E-12 2.14E-12 2.08E-12
i208 .00E+0Q0 .00E+00 .00€E+00 .00E+00 .00E+00 .00E+00
bi209 2.93E-07 3.26E-07 3.80E-07 3.97E-07 4.37E-07 4. 7E-07
bi2i0m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00€+00
bi210 &.09E-10 &.39E-10 &4.70E-10 S.01E-10 5.34E-10 5.34€-10
bi211 6.04E-14 6.21E-14 6.43E-14 6.66E-14 6.8BE-14 6.91E-14
bi212 2.88E-13 2.98¢-13 3.08E-13 3.18E-13 3.28E-13 3.29e-13
bi213 1.526-13 1.6BE-13 1.796-13 1.91€-13 2.03e-13 1.97e-13
bi214 1.226-12 1.32E-12 1.41€-12 1.50E-12 1.59E-12 1.56E-12
po210  1.13e-08 1.21€-08 1.30€-08 1.38£-08 1.476-08 1.47E-08
po211m 00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
po211 6.67E-19 6.B6E-19 7.11E-19 7.36E-19 7.61E-19 7.64E-19
po212 1.51E-23 1.57€-23 1.62€-23 {1.67€-23 1.73E-23 1.73E-23
po213  2.28E-22 2.52E-22 2.6%9E-22 2.876-22 3.06E-22 2.97E-22
po2ié 1.67E-19 1.B1E-19 1.93E-19 2.06E-19 2.18E-19 2.14E-19
po215 8.30E-19 8.61E-19 B8.92E-19 9.23E-19 9.54E-19 9.54E-19
po216  1.156-17 1.19€-17 1.23E-17 1.27e-17 1.31€E-17 1.31E-17
po218  1.92E-13 2.05€-13 2.19E-13 2.336-13 2.47E-13 2.48E-13
Fn218  4.326-29 4.47E-29 4.62E-29 &.77€-29 4.92E-29 4.91E-29
rn219 1.856-15 1.92E-15 1.98€-15 2.05E-15 2.12€-15 2.12E-15
rn220 4.41E-15 &4.56E-15 &4.72E-15 4.87E-15 5.03E-15 5.03E-15
rn222 3.41E-10 3.65E-10 3.89¢-10 &.14€-10 4.39E-10 4.39E-10
ra222 &4.69E-26 4.85E-26 5.01E-26 5.18E-26 5.34E-26 5.34E-26
ra223  4.61E-10 4.7BE-10 4.95E-10 5.12E-10 3.30€-10 5.30€-10
ra224 2.51E-11 2.59E-11 2.68E-11 2.77E-11 2.86E-11 2.86€E-11
ra225 T7.31E-11 7.B4E-11 8.38E-11 B.94E-11 9.52E-11 9.52€-11
ra226 5.21€-05 5.57E-05 5.94E-05 6.32€-05 6.72€-05 6.72E-05
ra228 1.46E-12 1.52E-12 1.57E-12 1.62E-12 1.68E-12 1.68E-12
8c225 4.94E-11 5.29E-11 5.66E-11 6.04E-11 6.43E-11 6.43€-11
ac227 3.20E-07 3.326-07 3.44E-07 3.56€-07 3.68€-07 3.68£-07
ac22B 1.796-16 1.B5E-16 1.92E-16 1.98E-16 2.05€-16 2.05E-16
th226 2.2BE-24 2.37E-24 2.45E-24 2.53E-24 2.61E-24 2.60E-24
th227 T.43E-10 7.71€-10 7.99€-10 8.27e-10 8.55E-10 8.55e-10
th228 &4.79€E-09 4.956-09 5.12E-09 5.29€-09 5.46E-09 5.46E-09
th229 1.42E-05 1.52E-05 1.63E-05 1.74E-05 1.85€-05 1.85E-05
th230 1.79€-02 1.85E-02 1.92€-02 1.98E-02 2.04€E-02 2.04E-02
th231 3.08E-09 3.08E-09 3.08E-09 3.09€-09 3.09€-09 3.08E-09
th232 3.62E-03 3.756-03 3.886-03 4.01E-03 4.14€-03 4. 14E-03
th233  1.376-15 3.43e-14 3.55E-14 3.67e-14 3.79e-14 5.43E-16
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th234 5.37E-07 5.376-07 5.376E-07 5.376-07 5.37€-07 5.37€-07
pa231 5.04E-04 5.22E-04 5.40E-04 5.5BE-04 5.76E-04 5.76€E-04
pa232 8.32E-12 B.95E-12 9.26E-12 9.56E-12 9.87e-12 9.39E-12

gas2h: far-field crit based on b&w 15x15, 3.00wtX, ZOgud/mtu 40% h2o/ 8% uo2 actinides page 78
power= &.000E-03mw, burnup=1.1688€+03mwd, flux= 2.69E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly

charge 264807. d 273938. d 283069. d 292201. d 292201. d
pa233  1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06
pa234m 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81€-11
pa234 B8.09E-12 B8.09€-12 8.09E-12 B.09E-12 B8.09E-12 8.08E-12
pa23s .00E+00 .0Q0E+00 .00E+00  ,00E+00 .00E+00 _.0OE+00

u230 2.21€-21 2.29€-21 2.37€-21 2.45€-21 2.53E-21 2.52E-21
u231  7.13E-18 7.47E-18 7.73E-18 7.99E-18 8.24E-18 8.11E-18
u232 1.71E-07 1.77e-07 1.B3E-07 1.89€-07 1.95E-07 1.95€-07
u233 9.51E-03 9.84E-03 1.02E-02 4.056-02 1.09€-02 1.09E-02
u23s  9.13E+00 9.14E+00 9.14E+00 9.14E+00 9.15E+00 9.15E+00
u235  7.25E+02 7.25E+402 7.25E+02 7.25E+02 7.24E+02 7.24E+02
u236 1.756+02 1.75€+02 1.75€+02 1.75E+02 1.75E+02 1.75E+02
u237 3.09€-06 3.11E-06 3.11€-06 3.11E-06 3.11E-06 3.08E-04
u238  3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239  1.54E-08 3.176-07 3.17€-07 3.17e-07 3.47E-07 5.63E-09

u240 "00E+00  .00E+D0  .00E+00  .DOE+00  .00E+D0  .0DE+00
u2é .00E+00 .00E+00 .00E+Q0 .00E+00 .00E+00 .025+00

np235 B.64LE-12 B.64E-12 B.64E-12 B8.64E-12 B8.64E-12 B8.64E-12
np236m 1.95E-12 2.05E-12 2.05E-12 2.056-12 2.05€-12 1.91E-12
np236 1.38E-07 1.42E-07 1.47E-07 1.52E-07 1.576-07 1.57e-07
np237  4.21E+01 4.21E+01 &.21E+01 4.21E+01 4.21E+01 4.21E+01
np238 1.51E-06 1.55€-06 1.55€-06 1.556-06 1.55€-06 1.50E-06
np239 4.52E-05 4.59E-05 &.59E-05 &.59E-05 &.59E-05 4&.49E-05
np240m 00E+00 .00E+00 .00E+00 .00E+0Q0 .00E+00 .00E+00
np240 2.96E-15 9.30E-15 9.30E-15 9.30E-15 9.30E-15 2.02E-15
np2é1 .00E+00 .00E+00  .00E+00 .00E+00 .00E+00 .00E+00
pu23é 1.1%€6-09 1.11€-09 1.11€-09 1.11€-09 1.11E-09 1.11E-09
pu237 2.556-13 2.57€-13 2.58E-13 2.59E-13 2.60-13 2.59€-13
pu238  2.33E-02 2.34E-02 2.34E-02 2.34E-02 2.34E-02 2.34E-02
pu239  3.41E+00 3.53E+00 3.65E+00 3.77e+00 3.B8E+00 3.8B8E+00
pu240  1.15E-02 1.23E-02 1.31E-02 1.40E-02 1.49€-02 1.49E-02
pu2ét 4.45E-06 &.77E-06 5.10E-06 5.456-06 5.B0E-06 5.BOE-06
pu2é2 2.506-08 2.84E-08 3.22E-08 3.62E-08 &.06E-08 4&.06E-08
pu243  4.156-17 5.99E-17 6.77E-17 7.63E-17 8.55€-17 6.22E-17
pu24é  4.67E-35 6.65E-35 9.33E-35 1,29E-34 1.78E-34 1.78E-34

pu245  .O0E+D0 .O0E+00 .OQE+00  .OOE+00  .00E+D0  .OOE+00
pu24é .00E+00  .DOE+00 .O00E+00 _.Q00E+00 .OOE+00 .gosooo

am239  9.50E-21 1.16E-20 1.276-20 1.39€-20 1.52E-20 1.33€-20
am240 4.70E-18 5.30E-18 5.836-18 6.38E-18 6.96E-18 6.75E-18
am241 3.83E-05 &.22E-05 &.64E-05 5.08E-05 5.55€-05 5.55€-05
am242m 9.84E-09 1.11E-08 1.24E-08 1.38£-08 1.53€-08 }.535-08
am242  1.36E-12 1.61E-12 1.T7E-12 1.94E-12 2.126-12 1.94E-12
am243  5,.096-11 5.97E-11 6.94E-11 B.04E-11 9.26E-11 9.26€-11

am244m  .00E+00 .00E+00  .00E+00 . ,OOE+00 _,00E+00  ,DOE+00
am244 - 3.44E-19 4.53E-19 5.27E-19 6.11E-19 7,03e-19 6.01E-19
am245  .00E+00 ,00E+00 ,00E+00 ..00E+00  ,00E+00  ,0CE+00
am246 = ,00E+00 ~ .OOE+00 : .00E+00 * ,00E+00  ,00E+00  ,00E+00

sl em241 F B.45E-23 "9.356-23  1.03€-22 Y.13e-22 1.23e-22 {.23E-22
L em242 5 2.94E-10 "3.24E-10 '3.57E-10 3.91E-10 ’.285-10 .28E-10
Y107 cm243 T 1.01E-96 ' 1.93E-16 [ 1.25E-16 '1.38E-16 1.52E-16 {.52E-16
" em244 ~ 5,18E-15 6.10E-15 " 7.14E-15 8.30E-15 9,61E-15 9.61E-15

3
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sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X HZo/ 8% uo2 actinides page 79
power= &.000E-03mw, burnup=1.1688E+03mwd, flux= 2.69E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 264807. d 273938. d 283069. d 292201. d 292201, d

cm245 6.58E-19 B8.05E-19 9.7BE-19 1.1BE-18 1.41E-18 1.41E-18
cm246  3.836-22 4.B7E-22 6.14E-22 7.67E-22 9.50E-22 9.50€-22
cm247  3.66E-27 4.83E-27 6.31E-27 B.17E-27 1.05E-26 1.05E-26.
cm248  3.59E-31 4.91E-31 6.65E-31 8.92E-31 1.18E-30 1.18E-30
cm249  2.57€E-42 1.56E-41 2.33E-41 3.11E-41 3.89E-41 B8.90E-42

cm250 .00€+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
cm251 .00€E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.73e+404 3.736+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04

0 flux 2.69E+08 2.69€+08 2.69E+08 2.69€E+08 2.68E-07
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 S54q array has 12 entries.
1library information...
cross-section data taken from position number 9 of library on unit 33.
ass 1
Sass 0

*scale-system control module sas2 library*

used a time-dependent neutron spectrum, for each of the above passes
pass 0O applies start-up fuel densiities
pass n applies mid time densities of nth library interval

first library updated was...

pass
ass 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 librarr updated was...
RARRERR R RN R RS AR AR AR AT N RN AR AR AR AARAR RN R AR R AR AR ARk R Rk R hdkk

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
Rhoton libraries use an 18-energy-group structure
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

[ IR IR B BE BE BE BE O 3B R O B N IR %
LR IR EIRINEIREINIEENIN.]

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

PY T2 SYTITI SRS IS 2222222222222 282322 S22 20 28 A0 a2 A ARt sl dld )l
* *
[1] PITII IR R TSR RIAZ S22 32280 2R R 20222 d 2 R d il Al a il il idlssd]

0 .other identification and sizes of library.
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data set name:
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879

ft33f001

date library was produced
total number of nuclides in library
number of light-element nuclides
number of actinide nuclides
number of fission product nuclides

7993 number of nonzero off-diagonal matrix elements
Lf 2222222222222 8a22 222 3R 2R 2222222231232 23 2222
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ATTACHMENT XVI -

e 2222 s R 22 22 22X R i gt ] ddsy)

gas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2

powers= .00mw, burnup= 1315.muds f}ux= 2.68E+08n/cm**2-sec
asis =

(note, k-infinities, clad and moderator absorptions are correct

initial 301332, d 310463. d 319594.
productions .145846E+06  1.146018E+06  1.146189E+06  1.146360E+06
absorptions .37399BE+05  9.375783E+05  9.377546E+05 9.3792BBE+05
k infinity .222366E+00  1.222317e+00  1.222270E+00  1.222225€+00

initial 301332. d 310463. d 319594. d
actinide
absorptions  9.302094E+05  9.303122E+05 9.304148E+05 9.305171€+05

non-actinide
abs. fracs.

powers
sm149 3.59€-03
eui51 1.47E-04
nd143 1.18€-04
gdi55 6.48E-05
rh103 5.49E-05
cdi13 3.92E-05
xe131 3.72E-05
smi51 3.99E-05
gd157 3.10E-05
cs133 2.89E-05
sm147 2.13E-05
tc 99 2.12E-05
nd145 1.65E-05
mo 95 1.14E-05
smi152 9.94E-06
kr 83 7.14E-06
cs135 6.51E-06
rul01 5.04E-06
priéi 4.87E-06
eu153 & .&45E-06
1a139 3.98E-06
sm150 3.536-06
xe135 2.26E-06
ba137 1.80€-06
pd105 1.71€-06
zr 93 1.61€-06
i129 1.24E-06
nd144 1.20E-08
mo 97 9.03e-07
ag109 7.78e-07
2r 91 4.25€6-07
y 89 4.07e-07
rui02 3.69E-07
cel42 3.32e-07

7.670581€-03
sas2h: far-field crit based on b&w 15x15, 3.00wt¥X, 20gwd/mtu 40X h2o/ 8X uo2

.00mw
initial $01332. d

burnup=

3.65€E-03
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1.146531€+06
9.381009€+05
1.222183e+00
328726. d

9.306193€+05
7.975221€-03

fission products

page 80

only, if correctly weighted cross sections are applied.)
4, d [ 28726. d

page 81
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3.00e-07
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1
1
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1
1
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3.00wtX, 20gwd/mtu 40% h20/ 8% uo2

Aug 29 14:06 1996 File Name: tuff3.sum
nd148 3.18E-07 3.28E-07 3.386-07 3.4BE-07
nd146 2.67E-07 2.76€-07 2.B4E-07 2.92E-07
pd108 2.42E-07 2.51€-07 2.59E-07 2.68E-07
m147 2.69€-07 2.69E-07 2.69E-07 2.69E-07
al138 2.29€-07 2.36€E-07 2.43E-07 2.50E-07
in115 2.226-07 2.29€-07 2.36E-07 2.42€-07
cel40 2.14E-07 2.21E-07 2.27€E-07 2.34E-07
xe132 1.92E-07 1.98BE-07 2.04E-07 2.10E-07
eul55 1.636-07 1.63E-07 1.64E-07 1.64E-07
pd107 1.396-07 1.44E-07 1.49E-07 1.53E-07
mo 98 1.326-07 1.36E-07 1.40E-07 1.44E-07
mo100 1.28E-07 1.32E-07 1.36E-07 1.40E-07
xe134 1.26E-07 1.30E-07 1.34E-07 1.38E-07
r 92 1.02E-07 1.05€E-07 1.09E-07 1.12€E- 07
i127 8.40E-08 8.67E-08 B8.93E-08 $.20E-08
1 gsas2h: far-field crit based on b&w 15x15,
0 fraction of
powers= .00mw, burnup=  1315.mud, flux= 2
0 initial 301332. d
Ir 96 8.016-08 B8.26E-08 8.51E-08 8.76E-08
rul04 7.946-08 8.19E-08 B8.44E-08 B8.69E-08
nd150 7.06E-08 7.286-08 7.50E-08 7.72E-08
xe136 6.83E-08 7.04E-08 7.25E-08 7.46E-08
gd152 5.856-08 6.27E-08 6.71E-08 7.17E-08
br 81 S.11E-08 5.27E-08 5.43E-08 5.58E-08
rb 85 4.976-08 5.12E-08 5.27E-08 5.43E-08
Ir 94 4.326-08 4.46E-08 4&.59E-08 4.72E-08
zr 90 3.816-08 3.94E-08 4.06E-08 4.19E-08
eul5?2 3.746-08 3.88E-08 4.01E-08 4.15€E-08
cdi11 3.54E-08 3.65E-08 3.77E-08 3.89E-08
tel130 3.116-08 3.20E-08 3.30E-08 3.40E-08
sm154 3.04E-08 3.14E-08 3.23e-08 3.33E-08
rb 87 2.88E-08 2.97E-08 3.06E-08 3.156-08
se 77 2.06E-08 2.12E-08 2.18E-08 2.25E-08
pd106 1.51E-08 1.56E-08 1.61€E-08 1.66E-08
sr 90 1.70E-08 1.70E-08 1.70E-08 1.70E-08
kr 84 1.366-08 1.40E-08 1.44E-08 1.48E-08
se 79 1.056-08 1.09E-08 1.12E-08 1.15E-08
sb121 1.016-08 1.04E-08 1.07E-08 1.10E-08
sb123 8.186-09 B8.44E-09 B8.70E-09 B.95E-09
gd156 7.7T1E-09 8.026-09 8.34E-09 B.66E-09
rh105 8.61E-09 B8.67E-09 B.6BE-09 8.69E-09
kr 86 7.60E-09 7.83E-09 8.076-09 8.30E-09
tel28 6.81E-09 7.02E-09 7.24€E-09 7.45E-09
dy161 5.11E-09 5.30E-09 5.48€E-09 5.67E-09
ru 99 &.49E-09 &4.78E-09 5.06E-09 5.36E-09
se 80 &.91E-09 5.06E-09 5.22E-09 5.37E-09
tel25 4.32E-09 4&.46E-09 &.60E-09 &4.73E-09
cs137 3.756-09 3.75€-09 3.75€E-09 3.75E-09
th159 3.136-09 3.236-09 3.34E-09 3.44E-09
cd112 2.88E-09 2.97€-09 3.06E-09 3.15€-09
i 6 2.78E-09 2.87€-09 2.95€E-09 3.04E-09
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gd158 1.976-09 2.06E-09 2.14E-09 2.23E-09
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tion rate
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on b&w 15x15, 3.00wtX
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1
1
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9594. d 328726. d 328726. d

flux= 2.68E+
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1315.mud
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0

in119m

sas2h:

power=z 4.000€E-03mw, burnup=1

-2
[, ]
N2OOSWNWN -

3
[ ]
NN

ne 23

initial 301332. d 310463. d 319594. d 328726. d 328726. d
1.8BE-19 3.06E-17 3.06E-17 3.06E-17 3.06E-17

far-field crit based on b&w 15x15, 3.00wtX, ZOgud/mtu 40% h2o0/ 8% uo2
.3149E+03mwd, flux='2.6

nuc ide concentrations,
basis = single reactor assembly

File Name:

tuff3.sum

BBA000000-01717-0200-00021 REV 00

charge 301332. d 310463. d 319594, d 328726.

.87E-05
.04E 07
.53E-11
.00E+00
.46E-09
.14E-05
.00E+00
.36E-06
.22E-11
.86E-09
.09E-30
LA7E-19
.53E+03
47E-08
.51E-30
.35€-40
.67E-03
.74E-09
.04E-07
.59E-17
.99E-24
.99E+04
.T1E-25
.26E-30
.00E+00
.82€-02
.02E-08
.45E-14
.35€E-26
.10E-32
.T5E+04

VINa2UWWN SN WONS Q2NN W aw U‘NQ

.09E-05
-10E-07
.54E-11
.43E-34
.51E-09
.17€E-05
.00E+00
.41E-06
L42E-11
-13e-09
.10E-15

.12E-12
.31€-24
.99E+04
.04E-10
.21€-24
.29€E-34
.90E-02
.21E-08
LTTE-14
.T0E-26
.33E-32
L T3E+04
.68E+08

NVINNWWN = NSNS O NN NO W —h—l—iU‘NN
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7.30€-05
2.17€-07
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.55E-09
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.1
.9
7
.5
b
.0
2
1
.1
3
.9
0
6
b
.9
4
1
9
.5
.7
6

2.68E+08

.52E-05
.23e-07
.55€E-11
h4E-34
.60E-09
.24E-05
.00E+00
.49€E-06
.83E-11
.69E-09
.09e-15

J99E+0Q4
.04E-10
J19€-24
.53E-34
.06E-02
.59€-08
47E-14
.20E-26
.B6E-32
.75e+04
.68E+08

NI WS NN ORISR BRI VT ea BRI O s s NI~
Pk g
~
O
m
1]
o
0

N 5

E+08n/cm**2-sec

d 328726. d
7.73e-05 7.73E-05
2.296-07 2.29E-07
3.56E-11 3.56E-11
1.44E-34  .00E+00
1.656-09 1.65E-09
1.286-05 1.2BE-05

.00E+00  .00E+00
1.54E-06 1.54E-06
§.046-11 4.04E-11
9.976-09 9.97e-09
7.09€-15 7.09E-30
4.17e-11 4.17e-11
7.53e+03 7.53e+03
2.75€-08 2.47€-08
4.51E-15 4.51E-30
1.64E-25 1.64E-40
1.086-02 1.08E-02
5.75€-09 5.75€-09
2.29E-07 2.29€-07
2.12€-12 9.60E-17
4.316-24 3.99E-24
4.99E+04 4.99E+04
2.04€-10 2.11E-25
9.69€E-24 5.34E-30
1.66E-34 .00E+00
3.15e-02 3.15€e-02
3.79e-08 3.79E-08
4.86E-14 4.86E-14
3.47E-26 1.90E-26
3.15e-32 3.15€-32
5.75E+04 5.75E+04
2.68E+08 2.68E-07

1.88e-19

gram atoms

ATTACHMENT

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20§ud/mtu 40X h2o/ 8% uo?2

power= &.000E-03mw, burnup=1. 3149€+03mud

he 4
pb206
pb207
pb208
pb209
pb210

flux='2.6
nuclide concent

E+08n/cm**2-sec
rations, gram atoms
basis = single reactor assembly

charge 301332. d 310463. d 319594. d 328726. d 328726. d
2.126-01 2.21E-01 .30E-01 2.38E-01 2.48E- .48E-01
7.15E-06 7. BSE 06 B8.59E-06 9.38E-06 1.02E-05 1.02€-05
4.51E-06 4.81E-06 5.12E-06 5.44E-06 5.76E-06 5.76E-06
7.91E-07 B8.41E-07 B8.92E-07 9.45E-07 9.99€-07 9.99€-07
8.76E-13 9.26E-13 9.82E-13 1.04€E-12 1.10€-12 1.11E-12
8.67E-07 9.21E-07 9.76E-07 1.03E-06 1.09E-06 1.09€-06
1.16E-12 1.20E-12 9%.24E-12 1.276-12 4.31E-12 1.31E-12
3.46E-12 3.576-12 3.68E-12 3.78E-12 3.89E-12 3.89E-12
2.08E-12 2.27€-12 2.40E-12 2.53€-12 2.67E-12 2.60E-12

.00E+00  .Q0E+00 .00E+00 .00E+00 .OOE+00 .00E+00
4.37E-07 4.79E-07 S5.23E-07 5.71E-07 6.20E-07 &.20E-07

.00E+00 .00E+00  .00E+00 .00E+00 .00E+00  .00E+00
5.34e-10 5.67e-10 6.01E-10 36E-10 6.72E-10 T2E-10

XVI -
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sas2h: far-field

power= 4&,000E-03mw, burnup=1.3149€+03mwd
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pa235
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1.11E-11

crit based on b&w 15x15, 3.00wtX, ZOEud/mtu 40X% h20/ 8X uo2

charge 301332. d 31
.45E-06 .45E-06

1.81E-1%
.09E-12
.00E+00
.60E-21
.50E-18
.01E-07
.12E-02

24E+02
75€+02
.11E-06
LO64E+04
.17E-07
.00E+00
.00E+00
8.64E-12

Wl 2~y V2N O

. 15€+00

0463. d 319594. d 328726.

.45E-06
.81E-11
.09E-12
.00E+00
.68E-21

Mt O a OO Ot

flux= 2.6
nuclide concent

E+08n/cm**2-sec
rations, gram atoms

basis = single reactor assembly

1.45E-06
.81E-11
.09E-12
.00E+00
.7T6E-21
.01E-18
13e-07
19€-02
16E+00
+24E+02
75E+02
11E-06
64E+04
LATE-07
.00E+00
.00E+00
B.64E-12

WHWH L O=2NON -

d 328726. d
1.45€-06 1.456-06
1.81E-11 1.81E-11
8.09€e-12 8.08E-12

.00E+00 .00E+00
2.84E-21 2.83E-21
9.26E-18 9.12E-18
2.19E-07 2.19€-07
1.22E-02 1.22E-02
9.16E+00 9.16E+00
T.24E+02 7.24E+02
1.756+02 1.75€+02
3.11E-06 3.08E-06
J.64E+04 3.64E+04
3.17E-07 5.62E-09

.00E+00 1.40E-45

.00E+00 .00E+00
B.64E-12 B.64E-12
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np236m
np236
np237
np238
np239
np240m
np240
np241
pu2lé
pu237
pul3s
pu239
pulé40
pulé
pudé2
pu2é3
puléé
pu2é5s
pu2éé
am239
am240
am24 1
am242m
am242
am243
am244m
am2é4é4
am245s
am246
cmea
cme4s2
cm243
cm24é

saszh:

power= & ,000E-03mw,

0 nucllde concentrations, gram atoms
basis = gsingle reactor assembly
charge 301332. d 310463. d 319594. d 328726. d 328726. d
cm245  1.41E-18 1.68E-18 1.99E-18 2.356-18 2.75E-18 2.75E-18
cm246  9.50€E-22 1.17E-21 1.43€E-21 1.74E-21 2.10€-21 2.10E-21
cm247 1.05€-26 1.336-26 1.68E-26 2.11E-26 2.63E-26 2.63E-26
cm248  1.18E-30 1.56E-30 2.03E-30 2.62E-30 3.36E-30 3.36E-30
cm249  B.90E-42 4&.67E-A1 6.22E£-41 8.56E-41 1.09E-40 2.49E-41
cm250 .00E+00  .00E+00  ,Q0E+00 ,00E+00 .DOE+00 = .0OE+00
cm2S 1 .00E+00 .00E+00 .00E+00 .0O0E+00  .0O0E+00 . .00E+00
totals 3.73e+04 3.73E+04 3.73€+04 3.T73E+04 3.73E+04 3.736+04

0 flux 2.68E+08 2.686+08 2.68E+08 2.68E+08 2.68E-07

0 1q srray has 20 entries.

0 3q array hss 1 entries.

0 . 3q array has 1 entries.

0 . 3q array has 1 entries. )

0 -+ &q srray has {1 entries. i

0 54q array has 12 cntries O C

1iibrery {nformation.., ' ? ¥ | 7

P o

,L

" pass
pass

File Name: tuff3.sum

1.91E-12 2.05E-12 2.05E-12 2.05E-12 2.0S5E-12
1.57E-07 1.62E-07 1.67E-07 1.72E-07 1.76€E-07
&.21E+01 4.21E+01 4.21E+01 &4.21E+01 4.21€E+01
1.50E-06 1.55E-06 1.556-06 1.556-06 1.55E-06
4.49E-05 &.59E-05 4.59€-05 4.59E-05 4.59€-05

.00E+00 .00E+00 00E+00 .00E+00 .00E+00
2.02E-15 9.30E-15 9.30€E-15 9.29E-15 9.29€-15

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00
1.11€-09 1.11E-09 1.11€-09 1.11E-09 1.11E-09
2.59E-13 2.61E-13 2.62E-13 2.63E-13 2.64E-13
2.34E-02 2.34E-02 2.34E-02 2.34E-02 2.34E-02
3.88E+00 4.00E+00 4.12E+00 4.24E+00 4.35E+00
1.49€-02 1.58E-02 1.67e-02 1.77e-02 1.B7E-02
5.80E-06 6.17E-06 6.55€E-06 6.93E-06 7.33E-06
4.06E-08 4.54E-08 5.06E-08 5.62E-08 6.22E-08
6.22E-17 9.56E-17 1.07e-16 1.18eE-16 1.31E-16
1.786-34 2.41E-34 3.25E-34 4.33E-34 5.72E-34

00E+00 .00E+00 .00E+00 .00E+00 .00E+00

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00
1.336-20 1.66E-20 1.B0E-20 91.94E-20 2.10€E-20
6.756-18 7.58E-18 8.22€6-18 8.90E-18 9.61E-18
5.55E-05 6.03E-05 6.55E-05 7.09E-05 7.65E-05
1.53€-08 1.70E-08 1.87E-08 2.05E-08 2.25E-08
1.94€-12 2.31E-12 2.51E-12 2.72E-12 2.94E-12
9.266-11 1.06E-10 1.21E-10 1.38E-10 1.56E-10

.00€E+00 .00E+00 .00E+00 .00€+00 .00E+00
6.01E-19 B8.06E-19 9.19E-19 1.04E-18 1.1BE-18

.00E+00 .00E+00 .00€E+00 .00E+00 .00E+00

.00E+00 .00E+00 00€E+00 00E+00 .00E+00
1.23€E-22 1.34E-22 1.46E-22 1.58€E-22 1.71E-22
4.28E-10 4.66E-10 S.08E-10 5.49E-10 5.93E-10
1.526-16 1.67E-16 1.B3E-16 1.99€-16 2.16E-16
9.61€-15 1.11E-14 1.27E-14 1.45E-14 1.64E-14

far-field crit based on b&w 15x15, 3.00utX, 20
burnup=1. 3149E+03mwd
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wd/mtu 40X h2o/ 8% uo2
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ass 0

Escale-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 O

*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...

iiiit***'*t*!tlii***ti*t**i*t**t*i**i*ﬁ*i**iﬁii**ii***ﬁﬁi***ii**ﬁi***i**t******i

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 groduced from
the "presas2" case updating all nuclides on the scale "burnup" library

fission product yields are from endf/b-v
Ehoton ibraries use an 18-energy-group structure
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

P I I IR IR I N N N I O R
ISR IE IR IR IE BE IR AN BE NE IR B O 2R 2

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

e ey e PP TET TR TI T TR LA I L R LA R AL RS AR AR RS R AR ARl Rl A
- *

0 i**t*i!**iii**ttl*t*ii*i*iiti*iiitii**t.*ii*i***i***ii*itﬁiiitii*iﬁi*iiiitiiiii*
0 .other identification and sizes of lLibrary.
0 data set name: ft15f001
0 872871996 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 number of nonzero off-diagonal matrix elements
0 *tt*iit.tti.ii*tt.'it***ti***t*i*ii**ii**tii*ttt****i**tt***hitiii**ﬁﬁiii.tliiii
1 gas2h: far-field crit based on b&w 15x15, 3.00wt¥X, 20gwd/mtu 40X h20/ 8X uo2 page 90
0 power= .00mu, burnup= 1461.lnud6 f%ux= 2.68E+08n/cm**2-sec
asis =
0 (note, k-infinities, clad and moderator absorptions are correct only, if correctly weighted cross sections are applied.)
0 nitia 337857. 46988, 356120, d 365251.
productions  1,1472B5E+06  1.147456E+06  1.147625€+06  1.147795€+06 1.147964E+06
sbsorptions  9.388229€+05  9.389935e+405 9.391619€+05 9.393289E+05 9.394933E+05
k infinity 1.222046E+00  1.222006E+00  1.221968E+00  1.221931£+00  1.221897E+00
0 inid initial 337857. d 346988. d 356120. d 365251. d
actinide
absorptgong 9.3133726+05  9.314392E+05 9.315411E+05  9.316427e+05 - 9.317441E+05
non-actinide
abs. fracs. 7.973492E-03 8.045137E-03  8.114398E-03  B.182645€-03  8.24B210E-03
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 fission products page 91
0 fraction of total absorption rate
power= .00mw, burnup=  1461.mwd, flux= 2,68E+08n/cm**2-sec

0 - initial $37857. d 346988. d $56120. d 365251. d
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smi49 3.82€E-03 3.87E-03 3.92E-03 3.97E-03 4.02E-03
eul51 1.68E-04 1.73E-04 1.78E-04 1.84E-04 1.8%E-04
nd143 1.326-04 1.36E-04 1.39€-04 1.43E-04 1.47E-04
gd155 7.12E-05 7.28E-05 7.436-05 7.586-05 7.73E-05
rh103 6.18E-05 6.356-05 6.52E-05 6.69E-05 6.87E-05
xe131 &.18E-05 4.30E-05 &4.41E-05 4.53E-05 4.64E-05
cd113 &.27E-05 4.36E-05 4.44E-05 4.52E-05 4.60E-05
sm151 4.00E-05 4.00E-05 4.00€E-05 4.00E-05 4.00E-05
cs133 3.24€-05 3.33E-05 3.426-05 3.51E-05 3.60E-05
gd157 3.26E-05 3.306-05 3.33E-05 3.37E-05 3.40€£-05
smi47 2.40E-05 2.46E-05 2.53E-05 2.60E-05 2.66E-05
tc 99 2.3B£-05 2.45E-05 2.51E-05 2.S8E-05 2.65E-05
nd145 1.85€-05 1.90E-05 1.95E-05 2.00E-05 2.05E-05
mo 95 1.28E-05 1.32E-05 1.356-05 1.39€E-05 1.42€-05
sm152 1.03E-05 1.06E-05 1.09E-05 1.12E-05 1.15€-05
kr 83 8.03E-06 8.25E-06 B8.47E-06 B8.69E-06 8.91E-06
cs135 7.326-06 7.52E-06 7.73E-06 7.93E-06 8.13e-06
rul01 5.67E-06 5.83E-06 5.98E-06 6.14E-06 6.30E-06
pr1é1 5.47E-06 5.62E-06 5.78E-06 5.93E-06 6.08E-06
eu153 5.016-06 S5.15E-06 5.29€-06 5.43E-06 5.57E-06
sm150 4.30E-06 &.50E-06 4.70E-06 4.90E-06 5.11E-06
lal39 4.4BE-D6 4&.60E-06 &4.72E-06 &4.85E-06 4.97E-06
xe135 2.26E-06 2.31E-06 2.31E-06 2.31€-06 2.31E-06
ba137 2.04E-06 2.10E-06 2.16E-06 2.22E-06 2.28E-06
pd105 1.93e-06 1.99€E-06 2.04E-06 2.10E-06 2.15€-06
r 93 1.81E-06 1.86E-06 1.91E-06 1.96E-06 2.01E-06
i129 1.40E-06 1.44E-06 1.48E-06 1.51E-06 1.55E-06
nd144 1.34E-06 1.38E-06 1.42E-06 1.46E-06 1.49E-06
mo 97 1.01€-06 1.04E-06 1.076-06 1.10E-06 1.13E-06
ag109 8.95E-07 9.256-07 9.556-07 9.86E-07 1.02E-06
zr 9 4.77€-07 4.90E-07 5.03E-07 5.16E-07 5.29€-07
y 89 4.58E-07 4.70E-07 4.83E-07 4.956-07 5.08E-07
rul02 4.14E-07 &.26E-07 &.37E-07 4.49E-07 4.60E-07
celé4? 3.73e-07 3.83E-07 3.93E-07 4.03E-07 &4.14E-07
nd148 3.586-07 3.8BE-07 3.78E-07 3.88E-07 3.97e-07
nd146 3.00E-07 3.09€-07 3.17E-07 3.25E-07 3.34E-07
108 2.76E-07 2.85€6-07 2.94E-07 3.02E-07 3.11E-07
al38 2.57E-07 2.64E-07 2.71E-07 2.78E-07 2.85E-07
in115 2.49€-07 2.56E-07 2.63€-07 2.70E-07 2.77E-07
pmi147 2.69E-07 2.69E-07 2.69E-07 2.69€-07 2.69E-07
cel40 2.41E-07 2.47E-07 2.54E-07 2.60€-07 2.67E-07
xe132 2.16E-07 2.22E-07 2.28E-07 2.34E-07 2.40E-07
pd107 1.58E-07 1.63E-07 1.68E-07 1.73€-07 1.78€-07
mo 98 1.48E-07 1.53E-07 1.57e-07 1.61E-07 1.65€E-07
eui55 1.64E-07 1.64E-07 1.64E-07 1.64E-07 1.65€-07
mo100 1.4LE-07 1.48E-07 1.52E-07 1.56E-07 1.60E-07
xel34 1.42E-07 1.46E-07 1.50E-07 1.54E-07 1.58E-07
r 92 1.156-07 1.18€-07 1.21E-07 1 24E-07 1.28E-07
127 9.47€-08 9.73-08 1.00E-07 1.03E-07 1.05E-07
1 sas2h: far-field crit based on b&w 15x15 3.00wtX 209ud/mtu 40X h2o0/ 8% uo2 fission products page 92
0 fraction of total a sorgtion rate
powers= .00mw, burnup= 1461.mwd, flux= 2.68E+08n/cm**2-sec
0 inftial $37857. d 346988. d $56120. d 365251. d

r 96 9.01E-08 9.26E-08 9.50E-08 9.75E-08 1.00E-07
ruloé 8.94E-08 9.19€-08 9.44E-08 9.69E-08 9.94E-08
gdi152 7.64E-08 8.12E-08 8.62E-08 9.14E-08 9.67E-08
nd150 7.94E-08 B8.16E-08 8.386-08 8.60E-08 8,82E-08
xei3é 7.676-08 7.896-08 8.10E-08 B8.31E-08 8.52E-08
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br 81 S.74E-08 5.90E-08 6.06E-08 6.22E-08 6.38E-08
rb 85 5.58E-08 5.74E-08 5.89E-08 6.04E-08 6.206-08
r 94 4.86E-08 4.99€-08 5.126-08 5.26€-08 5.39E-08
euts2 4.29E-08 4.42E-08 4&4.56E-08 4.69E-08 4.B3E-08
zr 90 4.31E-08 4.43E-08 4.56E-08 4.68E-08 4.B1E-08
cd111 4.01E-08 4.13E-08 4.25€-08 4.37E-08 4.49E-08
te130 3.49€E-08 3.59E-08 3.69e-08 3.78E-08 3.8BE-08
sm154 3.42E-08 3.52E-08 3.62E-08 3.71€E-08 3.81€E-08
rb 87 3.24E-08 3.33E-08 3.41E-08 3.50E-08 3.59€-08
se 77 2.316-08 2.37E-08 2.44E-08 2.50E-08 2.57€-08 .
d106 1.71€-08 1.76E-08 1.81E-08 1.86E-08 1.91€-08
r 84 1.53€-08 1.57E-08 1.61E-08 1.65E-08 1.69€-08
sr 90 1.70E-08 1.70E-08 1.69E-08 1.69E-08 1.6%9E-08
se 79 1.186-08 1.22E-08 1.25E-08 1.28E-08 1.32E-08
sb121 1.136-08 1.17E-08 1.20E-08 1.23£-08 1.26E-08
gd156 8.99€E-09 9.31E-09 9.65E-09 9.98E-09 1.03e-08
sb123 9.21€-09 9.47E-09 9.72E-09 9.98E-09 1.02E-08
kr 86 8.54E-09 B.77E-09 9.00E-09 9.24E-09 9.47E-09
rh105 B.64E-09 B.70E-09 8.71E-09 8.72E-09 8.73E-0%9
tei28 7.66E-09 7.87e-09 8.09e-09 8.30E-09 8.51£-09
ru 99 5.67E-09 5.98E-09 6.31E-09 6.64E-09 6.98E-09
dy161 5.86E-09 6.06E-09 6.25E-09 6.45E-09 6.64E-09
se 80 5.52E-09 5.67€E-09 5.82e-09 5.98€-09 6.13E-09
tel125 4.87E-09 5.01E-09 5.14E-09 5.28E-09 5.42E-09
tb159 3.55E-09 3.65€E-09 3.76E-09 3.87e-09 3.98E-09
cs137 3.756-09 3.75€E-09 3.75€-09 3.75€-09 3.75E-09
gd154 2.97E-09 3.14€E-09 3.31E-09 3I.49E-09 3I.68E-09
cd112 3.25E-09 3.34€-09 3.43E-09 3I.53E-09 3.62E-09
li 6 3.12e-09 3.21e-09 3.306-09 3.38£-09 3.47E-09
sn117 2.53E-09 2.60E-09 2.68E-09 2.756-09 2.82E-09
eul154 2.526-09 2.60E-09 2.67E-09 2.74E-09 2.81E-09
gdi58 2.31E-09 2.40E-09 2.48E-09 2.57E-09 2.66E-09
pri143 2.65€6-09 2.65E-09 2.65E-09 2.64E-09 2.64E-09
sn119 2.07E-09 2.126-09 2.18E-09 2.24E-09 2.30E-09
sn115 1.89€E-09 1.94E-09 2.00E-09 2.05€-09 2.10€-09
xe133 2.01E-09 2.01E-09 2.01e-09 2.01E-09 2.01E-09
sr 88 1.57E-09 1.61€E-09 1.656E-09 1.70E-09 1.74E-09
cd114 1.44E-09 1.49E-09 1.54E-09 1.59E-09 1.64E-09
cel4 1.596-09 1.59€-09 1.596-09 1.59E-09 1.59€-09
pd110 1.236-09 1.26E-09 1.30E-09 1.34E-09 1.38E-09
ru100 9.73-10 1.03E-09 1.08E-09 1.14E-09 1.20E-09
se B2 1.07e-09 1.09€E-09 1.126-09 1.15€E-09 1.18€-09
dyl164 9.076-10 9.41E-10 9.76E-10 1.01E-09 1.05E-09
dyl62 8.89E-10 9.22E-10 9.54E-10 9.87e-10 1,02E-09
1 sas2h; far-field ¢rit based on b&w 15x15, 3.00wtX 209ud/mtu 40X h2o/ 8% uo2 fission products page 93
fraction of total u sorgtion rate
powers 00mu, burnup=  1461.mud, flux= 2.68E+ Bn/cm"z sec

initial $37857. d 346988. d $56120. d 365251.

sn126 8.786-10 9.03E-10 9.28E-10 9.53E-10 9.78E-
pm149 9.636-10 9.72E-10 9.72E-10 9.72E-10 9.72E-
- nd147 9.18E-10 9.23E-10 9.23E-10 9.22E-10 9. ;
. se 78 8.10E-10 8.32E-10 8.55E-10 8.77E-10 9. :
: nd142 6.786-10 7.15E-10 7.54E-10  7.956-10 8.
bal34 6.496-10 6.85E-10 7.22E-10 “7.61E-10 8. !
“sm148  6.03E-10 6.37E-10 6.71E-10 7.06E-10 7. ¢ i ‘ .
” sn124 - 6.56E-10 g.ras- 0 6.93E-10 7.115-}0 T " g
. bal35 i  5.326-10 S.61E-10 S5.92E-10 6.23E-10 6. | ,
celédd 5.96E-10 2.965- 0 S5.96E-10 5.96E-10 5. '
kr 85 5.686-10 S5.67e-10 §,67e-10 5,67e-10 5.

viden
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ag111 3.60E-13 3.64E-13 3.65E-13 3.66E-13 3.67E-13
pm148 3.61E-13 3.66E-13 3.656-13 3.65E-13 3.65E-13
euts7 2.986-13 3.29E-13 3.29€-13 3.30£-13 3.31€-13
cd115m 2.41E-13 2.41E-13 2.42E-13 2.42E-13 2.42E-13
kr 80 8.67E-14 B8.96E-14 9.24E-14 9.53E-14 9.82E-14
cs136 7.936-14 B.04E-14 B.11E-14 B8.17E-14 B8.24E-14
rul05 2.22E-14 3.076-14 3.08e-14 3.08E-14 3.08E-14
sni125 2.93E-14 2.95€-14 2.96E-14 2.96E-14 2.96E-14
rb 88 8.01E-15 1.2BE-14 1.2BE-14 1.28E-14 1.28E-14
tb160 1.01E-14 1.04E-14 1.07e-14 1.10E-14 1.12E-14
er167 8.52E-15 9.03E-15 9.55€6-15 1.01€E-14 1.07e-14
sn123 1.01e-14¢ 1.01E-14 1.01€E-14 1.01€-14 1.01E-14
i135 7.956-15 1.01E-14 1.01E-14 1.01E-14 1.01E-14
te123 8.236-15 B.57E-15 8.92E-15 9.27E-15 9.63€-15
te132 9.34E-15 9.53E-15 9.53E-15 9.53E-15 9.52E-15
r142 5.70E-15 6.36E-15 6.53E-15 6&.70E-15 6.87E-15
e 9 5.956-15 6.11E-15 6.28€-15 6.44E-15 6.60E-15
tel3s4 6.04E-16 5.81E-15 5.81€-15 5.80E-15 5.80E-15
sb126 4.54E-15 4.60E-15 &.64E-15 &4.69E-15 &.73E-15
i 7 2.42E-15 2.49E-15 2.55E-15 2.62E-15 2.69€E-15
sb124 2.56E-15 2.57E-15 2.59E-15 2.60E-15 2.61E-15
in117m 1.B3e-15 2.1BE-15 2.18E-15 2.1BE-15 2.18E-15
1130 1.64E-15 1.88E-15 1.91E-15 1.94E-15 1.98E-15
rb 86 6.036-16 6.16E-16 6.26E-16 6.36E-16 6.45E-16
ini17 5.47E-16 6.42E-16 6.43E-16 6.44E-16 6.45E-16
dy165 2.356-16 4.59E-16 4.65E-16 &.72E-16 &4.79E-16
cd108 2.91E-16 3.10E-16 3.30E-16 3.51€-16 3.72E-16
sn114 2.24E-16 2.37E-16 2.51E-16 2.64E-16 2.78E-16
cdi18 1.87E-17 1.23€-16 1.23e-16 1.23E-16 1.23€-16
ge 75 2.83E-17 B8.62E-17 8.62E-17 8.61E-17 B8.61E-17
€s134m 2.64E-17 4.66E-17 4.78E-17 4.91E-17 5.03€-17 .
in119m 1.88E-19 3.06E-17 3.06E-17 3.06E-17 3.06E-17
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ BX uo2 fission products page 95
0 fraction of total absorption rate
power= .00mw, burnup= 1461.mwd, flux= 2.68E+08n/cm**2-sec
0 initial $37857. d 346988. d $56120. d 365251, d
int19 7.22E-22 2.41E-1B 2.42E-18 2.42E-18 2.42E-18
cdi109 1.71€-18 1.75€-18 1.79€E-18 1.B3E-18 1.87E-18
agl110 6.76E-22 1.21E-18 1.25€E-18 1.29€E-18 1.33e-18
in120 L00E+00 4&.06E-22 4.06E-22 4.06E-22 4.06E-22
\ in120m L00E+00 &.76E-23 4.77€-23 4.7BE-23 4.79E-23
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h20/ BX uo2 Light elements page 96
power= &.000E-03mw, burnup=1.4610E+03mwd, flux=z 2.74E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = slngle reactor assembly
charge 337857. d 346988. d 356120. d 365251. d
h f 7.73E-05 7.94E-05 B.16E-05 8.376-05 B8.59€-05
h 2 2.29E-07 2.36E-07 2.42E-07 2.49E-07 2.55E-07
h 3 3.56E-11 3.56E-11 3.57e-11 3.58e-11 3.58E-11
h & .O0E+00 1.44E-34 1.456-34 1.45E-34 1.45E-34
he 3 1.65E-09 1.69E-09 4.74E-09 1.79E-09 1.83E-09
he & 1.28E-05 1.31E-05 1.35E-05 1.386-05 1.42E-05
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 1.54E-06 1.58E-06 1.62E-06 1.66E-06 1.71E-06
ne 21  4.04E-11 &.26E-11 &.48E-11 &4.71E-11 4.95¢e-11
ne 22 9.976-09 1.026-08 $.056-08 1.08£-08 1.11E-08
ne 23 7.09E-30 7.10E-15 7.10E-15 7.10E-15 7.10E-15
na 22 4. I7E-11 &.18E-11 4.1BE-11 4.18E-11 4.18e-11
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na 23  7.53e+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03
na 24 2.47E-08 2.75E-08 2.75E-08 2.75€E-08 2.75E-08
na 24m 4.51E-30 4.51E-15 4.51E-15 &4.51E-15 4.51E-15
na 25 1.64E-40 1.72E-25 1.80E-25 1.87E-25 1.96E-25
mg 24 1.08E-02 1.11E-02 1.14€E-02 1.17E-02 1.20E-02
mg 25 S5.75E-09 6.01E-09 6.28E-09 6.56E-09 6.85E£-09
mg 26 2.29E-07 2.36E-07 2.42E-07 2.49E-07 2.55E-07
mg 27 9.60E-17 2.12E-12 2.12E-12 2.12E-12 2.12E-12
mg 28 3.99E-24 4.316-24 4.316-26 4&.31E-24 4.31E-24
al 27  &.99E+04 4.99E+04 4.99E+04 4.99E+04 4 .99E+04
al 28 2.11€-25 2.04E-10 2.04E-10 2.04E-10 2.04E-10
al 29 5.34E-30 1.02E-23 1.08E-23 1.13E-23 1.19€-23
al 30 .00E+00 1.80E-34 1.94E-34 2.09E-34 2.25E-34
si 28 3.156-02 3.23E-02 3.31E-02 3.40E-02 3.4BE-02
81 29 3.79E-08 3.99€-08 4.20€-08 4.42E-08 4.64E-08
sf 30 &4.86E-14 5.26E-14 S5.68E-14 6.13-14 6.59E-14
si 31 1.90E-26 3.76E-26 4.06E-26 4.38E-26 4.72E-26
si 32 3.156-32 3.456-32 3.78E-32 4.13E-32 4.50E-32
totals 5.75E+04 5.75E+04 5.756+04 5.75E+04 5.75E+04
2 flux 2.686+08 2.68E+08 2.68E+08 2.68E+08
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 actinides page 97
powers & _000E-03mw, burnup=1.4610E+03mwd, flux= 2.T4LE+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 337857. d 346988. d 356120. d 365251. d
he 4 2.4BE-01 2.57E-01 2.66E-01 2.75E-01 2.85E-01
pb206  1.02€-05 1.11E-05 1.20E-05 1.30E-05 1.40E-05
pb207 S5.76E-06 6.10E-06 6.45E-06 6.80E-06 7.17€E-06
pb208 9.99€-07 1.056-06 1.11E-06 1.17E-06 1.23E-06
pb209 1.116-12 1.16E-12 1.226-12 1.29e-12 1.35€-12
pb210  1.09E-06 1.156-06 1.21E-06 1.28E-06 1.34E-06
pb211 1.31E-12 1.35E-12 1.39e-12 1.43E-12 1.46E-12
pb212. 3.89E-12 3.99€-12 4.10E-12 4.21e-12 4.31E-12
b214 2.60E-12 2.81€-12 2.96E-12 3.10E-12 3.25E-12
i208 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
bi209 6.20E-07 6.73E-07 7.29€E-07 7.87E-07 B8.49E-07
bi210m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
bi210 6.72E-10 7.09€-10 7.47€-10 7.85E-10 8.25E-10
bi211 7.81E-14 8.00E-14 8.23E-14 B.45E-14 8.68E-14
bi212 3.69E-13 3.796-13 3.B9E-13 3.99e-13 4.09e-13
bi213  2.49E-13 2.71E-13 2.85E-13 3.00E-13 3.16E-13
bi214 1.94E-12 2.09E-12 2.19E-12 2.306-12 2.42€-12
0210 1.86E-08 1.96E-08 2.06E-08 2.176-08 2.2BE-08
po21im  .00E+00 .O0E+00 .0CE+00 .00E+00 .0OE+00
po2i11 L63E-19 B8.BLE-19 9.09E-19 9.34E-19 9.59E-19
po212 1.94E-23 1.99E-23 2.04E-23 2.10E-23 2.15E-23
po213  3.74E-22 4.07E-22 4.29€-22 &.52E-22 4.75E-22
po214 2.6BE-19 2.B7E-19 3.02e-19 3.17e-19 3.32E-19
po215 1.08E-18 9.116-18 1.14E-18 1.17E-18 1.20€E-18
po216  1.47€-17 1.51E-17 1.55e-17 1.59€-17 1.63E-17 -
po218 3.09E-13 3.256-13 3.42E-13 3.59€-13 3.76E-13
rn218 5.52E-29 5.68£-29 5.83£-29 5.98E-29 6.13E-29
219  2.40€-15 2.47E-15 2.54€-15 2.61E-15 2.68E-15 :
rn220 5.656-15 S.80E-15 5.95E-15 6.11E-‘5 6.26€E-15 . ,
rn222 5.49E-10 S.7BE-10 6.07E-10 6.3BE-10 6.69E-10 i
ra222 5.99E-26 6.17€-26 6.33E-26 6.49E-26 6.66E-26 I ! .
re223 5.99E-10 6.16E-10 6.33E-10 6.50E-10 6.68E-10 }
ra224 3.21E-11 3.306-11 3.39€-11 3.47e-11 3.36E-11 o
ra2as 1.20E-10 1.27e-10 1.34E-10 1.41E-10 1.48E-10 e
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ra226 8.39€-05 B8.83E-05 9.28E-05 9.74E-05 1.02E-04
ra228 1.89E-12 1.94E-12 1.99E-12 2.05E-12 2.10€E-12
ac225 8.116-11 B8.56E-11 9.02E-11 9.49E-11 9.98E-11
ac227 4.16E-07 4.28E-07 &.40€E-07 4.526-07 4.64E-07
ac228 2.31E-16 2.37€-16 2.43E-16 2.50E-16 2.56E-16
th226 2.92E-24 3.01E-24 3.096-24 3.17e-24 3.25E-24
th227 9.66E-10 9.94E-10 1.02E-09 1.05E-09 1.08E-09
th228 6.13E-09 &6.30E-09 6.46E-09 6.63E-09 6.80E-09
th229 2.33E-05 2.46E-05 2.60E-05 2.73E-05 2.87E-05
th230 2.30E-02 2.36E-02 2.43E-02 2.49E-02 2.56E-02
th231 3.096-09 3.10€-09 3.10€-09 3.10E-09 3.11E-09
th232 4.66E-03 4.79€-03 4.92E-03 5.056-03 5.18E-03
th233  6.11E-16 4.3BE-14 &4.49E-14 4.61E-14 &4.73E-14
th234 5.37E-07 5.37e-07 5.37e-07 5.37e-07 5.37e-07
pa231 6.4BE-04 6.67E-04 6.85E-04 7.03E-04 7.21E-04
; pa232 1.06E-11 1.14E-11 1.17E-11 1.206-11 1.23e-11
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides
power= 4.000E-03mw, burnup=1.4610E+03mud, flux= 2.74E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 337857. d 346988. d 356120. d 365251. d
pa233  1.45E-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06
pa23ém 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81€-11
pa234 B8.08E-12 8.09E-12 8.09E-12 8.09e-12 8.09€-12
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00€+00
u230 2.83E-21 2.92E-21 2.99E-21 3.07e-21 3.15€6-21
u231 9.126-18 9.52E-18 9.78E-18 1.00E-17 1.03E-17
u232 2.19€E-07 2.25€E-07 2.31E-07 2.37€E-07 2.43E-07
u233 1.226-02 1.25€E-02 1.29E-02 1.32€-02 1.35E-02
u234 9.16E+00 9.16E+00 9.17E+00 9.17e+00 9.17€+00
u235 T.24E+02 T7.24E+02 7.23E+02 7.23e+02 7.23E+02
u23sé 1.75E+02 1.75E+02 1.76E+02 1.76E+02 1.76E+02
u237 3.08E-06 3.12E-06 3.12E-06 3.12E-06 3.12E-06
u238  3.64E+04 I.64E+04 J.64E+04 3.64E+04 3I.64E+04
u239 5.62E-09 3.17e-07 3.17e-07 3.17e-07 3.17€-07
u240 1.40E-45 .00E+00 .00E+00 .00E+00 .00E+00
u2é1 .00E+00 .00E+00 .00E+00 .00E+00 .00€+00
np235 B.64E-12 B.64E-12 B8.64E-12 B.64E-12 8.64E-12
np236ém 1.91E-12 2.06E-12 2.05E-12 2.05E-12 2.05E-12
np236 1.76E-07 1.81E-07 1.86E-07 1.91E-07 1.96E-07
np237 4.21E+01 &.21E+01 4.21€+01 &4.21E+01 4.271E+01
np238 1.50€E-06 1.55E-06 1.55€6-06 1.55€-06 1.55E-06
np239  &4.49E-05 4&.59E-05 4.59€-05 &.59E-05 &.59E-05
np240m  ,00E+00 .00E+00 .00E+00 .00E+00 .00E+C0D
np240 2.01E-15 9.29E-15 9.29E-15 9.29E-15 9.29€-15
np241 .00E+00 .00E+00 .0CE+00 .00E+00 .00E+00
pu23é 1.11E-09 1.11€-09 1.11E-09 1.11E-09 1.11£-09
pu2l37 2.64E-13 2.65E-13 2.66E-13 2.67E-13 2.68E-13
pu238 2.34E-02 2.34E-02 2.34E-02 2.34E-02 2.34E-02
pu239 4 .35E+00 4.47E+00 4.59E+00 4&.70E+00 4.B2E+00
pu240  1.87E-02 1.97e-02 2.07€-02 2.18E-02 2.29E-02
pu2éi 7.33E-06 7.T4E-06 B8.16E-06 B8.58E-06 9.02E-06
pu24é?2 6.22€-08 6.86E-08 7.566-08 8.30E-08 9.09E-08
pu2é3  9.52€-17 1.45E-16 1.59€-16 11.75e-16 1.91E-16
pu2ésé  5.72E-34 T7.50E-34 9.76€E-34 1.26E-33 1.62E-33
pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu2éé .00E+00 . 00E+00 .00E+00 .00E+00 .00E+00
am239  1.B4E-20 2.26E-20 2.43E-20 2.60E-20 2.79E-20
am240 9.31E-18 1.04E-17 1.11E-17 1.19€-17 1.28€-17
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am241 7.65E-05 8.24E-05 B8.85E-05 9.49E-05 1.02E-04
am242m 2.25E-08 2.45E-08 2.67E-08 2.90E-08 3.14E-08
am242 2.69E-12 3.17e-12 3.41E-12 3.66E-12 3.92E-12
am243  1.56E-10 1.75€-10 1.97E-10 2.21E-10 2.46E-10
am244m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+(0D
am244 1.01E-18 1.336-18 1.50€6-18 1.67e-18 1.87E-18
am245 1.40E-45 .00E+00 .00E+00 .00E+00 .00E+00
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
cm2é 1 1.71E-22 1.85E-22 1.99€6-22 2.13E-22 2.28E-22
cm242 5.93e-10 6.40E-10 6.88€-10 7.39eE-10 7.91e-10
cm243  2.16E-16 2.34E-16 2.53E-16 2.73E-16 2.94E-16
cm24é 1.64E-14 1.B6E-14 2.09E-14 2.35E-14 2.63E-14
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 actinides page
power= 4,.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
nuc ide concentrations, gram atoms
sis = single reactor assembly
charge 337857 d 346988. d 356120 d 3652 1.
cm245 2.75E-18 3.20E-18 3.72€-18 29E-18° &.94E- 18
cm246  2.10E-21 2.525 21 3.00€e-21 3 57€-21 4.22E-21
cm24?  2.63E-26 3.25E-26 3.99E-26 4.88E-26 5.92E-26
cm248 3.36E-30 4.286-30 5.41E-30 6.80E-30 8.49E-30
cm249  2.49E-41 1.326-40 1.716-40 2.10E-40 2.65E-40
cm250 .00E+00 .00€E+00 .00E+00 .00E+00 .00E+00
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.73e+04 3.736+04 3.73E+04 3.73E+04 3.73E+04
flux 2.68E+08 2.68E+08 2.68E+08 2.68E+08
.results on logical unit no. 71, position 1, for time steg . subcasell. (run position 1, case position 1)
title: sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uoc2
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 light elements page
decay, following reactor irradiation fdentified by: pouer- 4.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
0 nuclide concentrations, grams
basis =sin le reactor assembl
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 1826.3 d
h 1 8.59E-05 B8.596-05 8.59E-05 8.596-05 8.59E-05 8.595-05 8.59E-05
h 2 5.10E-07 5.10E-07 S5.10e-07 5.10e-07 S.10E-07 5.10E-07 S.10€-07
he 4 5.6BE-05 5.68E-05 S5.68E-05 5.68E-05 5.68E-05 5.68E-05 5.68E-05
ne 20 3.41E-05 3.41E-05 3.41E-05 3. 41E-05 3I.41E-05 3.41€-05 3.41E-05
na 23 1.73e+05 1.73e+05 1.73E+05 1.73e+05 1.73E+05 1.73E+05 1.73E+05
mg 24 2.87e-01 2.87E-01 2.87E-01 2.87e-01 2.87e-01 2.876-01 2.87€e-01
mg 26 6.63E-06 6.63E-06 6.63E-06 6.63€-06 6.63E-06 6.636-06 6.63E-06
al 27 1.35e+06 1.356+06 1.356+06 1.356+06 1.35E+06 9§.356+06 1.35E+06
8 28 9.74E-01 9.74E-01 9.74E-01 9.74E-01 9.74E-01 OQ.74E-01 9.74E-01
si 29 1.35e-06 1.35E-06 1.35€E-06 1.356-06 1.35E-06 1.356-06 1.35E-06
total 1.52E+06 1.52E+06 1.52E+06 1.52E+06 4.526+06 1.52E+06 1.52E+06
sas2h: far-field crit based on b&w 15x15 .00wtX, 20gwd/mtu 40X h2o/ 8% uo2 light elements page
decay, following reactor irradlation identiffed by: pouer= 4.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
0 element rldioactivity, curies
basis =gsingle reactor assembly
' Initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d
h . 1.04€-06 9.925-07 9.47E-07 9.036-07 B8.62E-07 8.23E-07 7.85e-07
na - 8.40E+00 &.60E-06 3.68E-06 2.95E-06 2.36E-06 94.89E-06 1.52€E-06
totala :; 2 55E¢01 S9E -06 & 63£-06 ; 855 06 3.225 06 2,71€-06 2.30€-06
1 sath' flr field cr‘t based on biw 15x15 OOHtX ZOgud/utu LOX h2o ight elements age

'odec5y, follouing reactor_ irrediation identif‘ed by: pouers 4 .000E-03mw, éurnup=1

o I .1 element thermal power, watts

basis ssingle reactor assembly

i
4610E+03mud, flux- 2.7 LE#OBn/cn"Z-secp

o Fs
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fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
na 1.70E-01 6.51E-08 5.21E-08 4.176-08 3.34E-08 2.6BE-08 2.14E-08
totals 4.76E-01 6.51E-08 5.21E-08 4.18E-08 3.34E-08 2.68E-08 2.15E-08

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o0/ 8% uo2 Light elements page 103
decay, following reactor irradiation identified b{: power= 4.000E-03mW, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
0 nucl ide ?amma power, watts -
basis zsingle reactor assembly
initiel 304.4 d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
na 22 7.46E-08 5.98E-0B 4.79E-08 3.B3e-08 3.07E-08 2.46E-08 +.97E-08
total 3.31E-01 5.986-08 4.79E-08 3.83E-08 3.076-08 2.46E-08 1.97E-08

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 actinides page 104
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembl;
13.1d 1217.5 d 1521.9 d 1826.3 d

initial 304.4 d 608.8d 9
he & 2.85E-01 2.856-01 2.85€-01 2.B6E-01 2.86E-01 2.86E-01 2.86E-01
pb206  1.40E-05 1.40E-05 1.41E-05 1.41E-05 1.42€-05 1.42E-05 1.42E-05
pb207  7.17E-06 7.1BE-06 7.19€-06 7.20E-06 7.22E-06 7.23E-06 7.24E-06
pb208  1.23E-06 1.23E-06 1.24E-06 1.24E-06 1.24€E-06 1.24E-06 1.24E-06
b210 1.34E-06 1.34E-06 1.34E-06 1.356-06 1.35E-06 1.35E-06 1.35E-06
i209 B.49E-07 8.51E-07 8.53E-07 B8.556-07 8.57£-07 8.59e-07 B8.62€-07
ra226 1.02E-04 1.02E-04 1.026-04 1.03E-04 1.03E-04 1.03E-04 1.03E-04
th229 2.87E-05 2.BBE-05 2.88E-05 2.89£-05 2.89E-05 2.90E-05 2.90E-05
th230 2.56E-02 2.56E-02 2.56E-02 2.56E-02 2.56E-02 2.57E-02 2.57E-02
th232 5.18E-03 5.18E-03 5.196-03 5.19E-03 5.20E-03 5.20E-03 5.20E-03
th234 5.37E-07 5.37€-07 S5.376-07 5.376-07 5.37E-07 5.37e-07 5.37€-07
pa231 7.21E-04 7.21€-04 7.22E-04 7.22E-04 7.23E-04 T.24E-04 7.24E-04
pa233  1.45E-06 1.456-06 1.45E-06 1.45E-06 1.45€-06 1.45E-06 1.45€-06
u233 1.356-02 1.36E-02 1.36E-02 1.36E-02 1.36E-02 1.36E-02 1.36€-02
w234 9.17E+00 ©.17e+00 9.17E+00 9.186+00 9.18E+00 9.18€+00 9.18E+00
u235 7.23E+02 7.23E+02 7.23E+402 7.236402 7.23E+02 7.23e+02 7.23E+02
u236  1.76E+02 1.T6E+02 1.76E+02 1.76E+02 1.76E+02 1.76E+02 1.76E+02
u238 3.64E+04 3.64E+06 3.64E+04 3.64E+04 3.64E+04 3I.64E+04 3.64E+04
np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 &4.21E+01 4.21E+01 4&.21E+01
pu238  2.34E-02 2.32€-02 2.31E-02 2.29€-02 2.28E-02 2.26E-02 2.25€-02
pu239  4.82E+00 4.82E+00 4.82E+00 4.82E+00 4.82E+00 4.826+00 4.82E+00
pu240  2.29E-02 2.29E-02 2.29E-02 2.29E-02 2.29€-02 2.29€-02 2.29E-02
pu241 9.02E-06 B8.67E-06 B.32E-06 8.00E-06 7.68E-06 7.38E-06 7.09E-06
am241 1.026-04 1.02E-04 1.02E-04 1.02E-04 1.02€E-04 1.03E-04 1.03E-04
total 3.73E+04 3.73E+04 3.73€+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 actinides page 105

decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+0Bn/cm**2-sec
0 element concentrations, gram atoms
basis = singl; reactor assembl

initial 304.4d 608.8d 913.1d 121 d 1521.9 d 1826.3 d
he 2.856-01 2.85E-01 2.856-01 2.866-01 2.86E-01 2.86E-01 2.86E-01
gb 2.37E-05 2.38E-05 2.396-05 2.39E-05 2.40E-05 2.40E-05 2.41€-05
i 8.50E-07 8.52E-07 8.54€-07 8.56E-07 8.58E-07 8.60E-07 8.62€-07
ra 1.02E-04 1.02E-04 1.02€-04 1.03E-04 9.03E-04 1.036-04 1.03E-04
th 3.08E-02 3.08E-02 3.08E-02 3.086-02 3.09€-02 3.09€-02 3.09E-02
pa 7.22E-04 7.23E-04 7.23E-04 7.24E-04 7.24E-04 7.256-04 7.26E-04
u 3.73E+04 3.73€+04 3.73E+04 3.73E+04 3.73E+04 3.73e+04 3.73E+04 ;
np §.21E+401 4.21E+01 &.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 ¢
pu 4.87E+00 &.87E+00 &.B7E+00 &.87E+00 &.86E+00 4&.BSE+00 4.BGE+00 '
am 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.02E-04 1.03E-04 1.03E-04
totals 3.73E+405 3.73E+04 3.73E+04 3.73E+04 3.73€+04 3I.736+04 3.73E+04
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sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2
decay, following reactor irradiation identified by: pouer— 4 ,.000E-03mw, burnup=1.4610E+03mwd,
0

he &
pb206
pb207
pb208
b210
209
po210
ra22é
ac227
th228
th229
th230
th231
th232
th234
pa23i
pa233
u232
u233
u23é
u23s
u23sé
u238
np236
np237
pu238
puz239
pu240
pu2éi
pu2é4?2
am2é41
ameé42m
total

initial
1.14E+00
2.89E-03
1.48E-03
2.56E-04
2.81E-04
1.77e-04
4.78E-06
2.31E-02
1.05E-04
1.556-06
6.58E-03
5.88E+00
.18E-07
.20€E+00
.26E-04
.66E-01
.39E-04
.63E-05
.16E+00
.15€+03
.7TO0E+05

AT NI VT 3 U110 £~ 00 5 = PO L UT W =2 i
P bbb g

v -

~ ~

m m

+ +

o o

o &~

8.88E+06

W

04.4 d

. 14E+00
.89E-03
.49E-03
.56E-04
.82E-04
.78E-04
.T4E-06
.31€-02
.05E-04
.54E-06
.59E-03
.B8E+00
.91E-07
.20E+00
.26E-04
.67E-01
.39E-04
59£-05
16E+00
156+03
70€+05
14E+04
65E+06
62E€-05
L97E+03
.53E+00
. 156+03
.49E+00
.09E-03
.20E-05
.45€-02
.57E-06
.88E+06

s e 8 e e e s

ONNANNVTIaNORON 2N WVTIWAR OV -2 N D aa NN a ) =

sas2h: far-field crit based
odecay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup-1 4610E+03mwd, flux= 2.74E+08n/cm**2-sec

he
Eb

i
ra
ac
th
pa

u
np
pu

am
totals

initial
1.14E+00
4.91€-03
1.78E-04
4. 785 06
i

2.45E-02
8.88E+06

sas2h: far-field
decay, following reactor irradiation jdentified by: pouer- 4 _.000E-03mw, burnup-1 4610E+03mwd, flux= 2.74E+08n/cm**2-sec

3046.4 d
1.14E+00
4.92E-03
1.78€-04
&.74E-06
2.31E-02
1.05€-04
7.09€+00
1.67e-01
8.B7E+06
9.97e+03
1.16€+03
2.45E-02
8.88E+06

crit based

nuclide concentrations, grams
basis =single reactor assembl

608.8 d 913.9 d 1217.5 d 1521.9 d 1826.3 d

1.14E+00 1.14E+00 1.14E+00 1.14E+00 1.15E+00
2.90€-03 2.91E-03 2.92E-03 2.92e-03 2.93E-03
1.49€-03 1.49E-03 1.49E-03 1.50E-03 1.50€E-03
2.57E-04 2.57E-04 2.58E-04 2.58E-04 2.59€-04
2.82E-04 2.B3E-04 2.83E-04 2.8B4E-04 2.B4E-04
1.78¢6-04 1.796-04 1.79€-04 1.80E-04 1.BOE-04
4&.73E-06 4.T4E-06 4.75€-06 &.75E-06 4.T6E-06
2.326-02 2.32E-02 2.32€E-02 2.336-02 2.33e-02
1.05E-04 1.06E-04 1.08E-04 1.06E-04 1.06E-04
1.53E-06 1.52€-06 1.51E-06 1.50E-06 1.49E-06
6.60E-03 6.61E-03 6.62E-03 6.63E-03 6.64E-03
5.896+00 S5.89E+00 5.90E+00 5.90E+00 5.91E+00
6.91E-07 6.91E-07 6.91E-07 6.%91€-07 6.91E-07
1.20E+00 1.20E+00 1.21€+00 1.21E+00 1.21E+00
1.26€6-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04
1.67E-01 1.67E-01 1.67E-01 1.67E-01 1.67E-01
3.396-046 3.39E-04 3.39e-04 3.39e-04 3.39E-04
5.556-05 5.51E-05 5.47E-05 5.42€-05 5.38€-05
3.166+00 3.17E+00 3.17E+00 3.17e+00 3.17€+00
2.156+03 2.15+03 2.15€6+03 2.15E+03 2.15€+03
1.70E+05 1.70E+05 1.70E+05 1.70E+05 1.70€+05
4 14E+04  4.14E+04 4. 14E+04 4.14E+04 4. 14E+04
B.656+06 B.65E+06 B8.65E+06 B.65E+06 B8.65E+06
4.62E-05 4.62E-05 4.62E-05 &4.82€E-05 4&4.62E-05
9.97E+03 9.97e+03 9.97e+03 9.97e+03 9.97£+03
5.50E+00 5.46E+00 5.42E+00 5.39E+00 5.35E+00
1.156+03 1.15+03 1.15E+03 1.156+03 1.15E+03
5.49E+00 5.49E+00 S5.49E+00 S5.49E+00 5.49E+00
2.01€E-03 1.93E-03 1.85E-03 1.786-03 1.71£-03
2.206-05 2.20E-05 2.20E-05 2.20E-05 2.20€E-05
2.46E-02 2.46E-02 2.47E-02 2.47E-02 2.47E-02
7.536-06 7.50E-06 T7.47E-06 7.44E-06 7.41E-06

8.886+06 B.88E+06 8.88E+06 8.88E+06 8.88E+06
on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2

element concentratijons, grams
basis =single reactor assembl

608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.14E+00 1.14E+00 1.14E+00 1.14€E+00 1.15€+00
4.93E-03 4.94E-03 4.95€-03 4.96E-03 &.97€-03
1.78€-04 1.79€-04 1.79E-04 1.80€-04 1.80E-0Q4
4.73E-06 &.T4E-06 &.75E-06 &.75E-06 4.76E-06
2.32E-02 2.32E-02 2.32E-02 2.33E-02 2.33£-02
1.056-04 1.06E-04 1.06E-04 1.06E-04 1.06E-04
7.10E+00 7.10E+00 7.11E+00 7.12E+00 7.12E+00
1.67€-01 1.67E-01 1.67€-01 1.676-01 1.68E-01
8.87E+06 B8.87E+06 B8.87E+06 B8.87E+06 B8.87E+06
9.97E+03 9.97E+03 9.97E+03 9.97E+03 9.97E+03
1.166+03 1.16E+03 1.16E+03 1.16E+03 1.16E+03
2.46E-02 2.46E-02 2.47E-02 2.47E-02 2.48E-02

8.886+06 B8.88E+06 B8.88E+06 B8.88E+06 B8.8BE+06
on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X u
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0 nuclide radiocactivity, curies
- basis =single reactor assembl
itial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d

in

tl207 7.61E-03 7.62E-03 7.63E-03 7.64E-03 7.64E-03 7. 65E-03  7.66E-03
tl208 4.5TE-04 &.56E-04 &.53E-04 4.49E-04 4.46E-04 4.43E-04 4&.40E-04
t1209 2.74LE-05 2.74€E-05 2.75E-05 2.75€-05 2.75E-05 2.76E-05 2.76E-05
pb209  1.30E-03 1.31€-03 1.31€-03 1.316-03 1.31g-03 1.31E-03 1.32E- 03
pb210  2.15E-02 2.15€6-02 2.16E-02 2.16E-02 2.16E-02 2.17E-02 . 2.17€-02
pb211 7.63E-03 7.64E-03 7.65E-03 7.66E-03 7.66E-03 7.67€-03 7.68E-03
pb212 1.27E-03 1.27€-03 1.26E-03 1.25E-03 1.24E-03 1.23E-03 1.22€E-03
b214 2.2B8E-02 2.29€-02 2.29€E-02 2.29E-02 2.30€-02 2.30E-02 2.30€-02
i210 2.15e-02 2.15-02 2.16E-02 2.96E-02 2.16E-02 2.17E-02 2.17E-02
bi211 7.63E-03 7.64E-03 7.65E-03 7.66E-03 7.66E-03 7.67E-03 7.68E-03
bi212 1.27€-03 1.27e-03 1.26€-03 1.25E-03 1.24E-03 1.23E-03 1.22€-03
bi213 1.306-03 1.316-03 1.31€-03 1.31E-03 1.31E-03 1.31E-03 1.32E-03
bi214 2.28BE-02 2.29E-02 2.29E-02 2.29€-02 2.30E-02 2.30E-02 2.30E-02
po210  2.156-02 2.13€-02 2.13€-02 2.13E-02 2.13E-02 2.14E-02 2.14E-02
po21i 2.10E-05 2.10E-05 2.10€-05 2.11E-05 2.11E-05 2.11E-05 2.11E-05
po212 B.14E-04 8.126-04 B8.07E-04 B8.01E-04 7.956-04 7.90E-04 7.84E-04
po2i3  1.28E-03 1.28€-03 1.28€-03 1.2BE-03 1.28E-03 1.29E-03 1.29€-03
po214 2.28E-02 2.29E-02 2.29€-02 2.29E-02 2.30E-02 2.30E-02 2.30E-02
po215  7.63E-03 7.64E-03 7.65E-03 7.66E-03 7.66E-03 T7.67€-03 7.68E-03
po216  1.27E-03 1.27E-03 1.26E-03 1.25E-03 1.24€-03 1.23£-03 1.22€-03
po218 2.28E-02 2.29€-02 2.29E-02 2.29E-02 2.30E-02 2.30E-02 2.31E-02
st217 1.306-03 1.31E-03 1.316-03 1.31E-03 1.31€-03 1.31E-03 1.32£-03
rm219  7.63E-03 7.64E-03 7.65E-03 7.66E-03 7.66€E-03 7.67E-03 7.68E-03
rn220 1.27€-03 1.27E-03 1.26E-03 1.25E-03 1.24E-03 1.23E-03 1.22€-03
rn222 2.28E-02 2.29€E-02 2.29E-02 2.29E-02 2.30E-02 2.30e-02 2.31E-02
fr221 1.30e-03 1.31E-03 1.316-03 1.31e-03 1.31€-03 1.31€-03 1.32€-03
fr223 1.056-04 1.05E-04 1.056-04 1.05E-04 1.06E-04 1.06E-04 1.06E-04
ra223 7.63E-03 7.64E-03 7.65E-03 7.66E-03 7.66E-03 7.676-03 7.68E-03
ra224 1.27E-03 1.276-03 1.26E-03 1.25€-03 1.24E-03 1.236-03 1.22E-03
ra225 1.30E-03 1.31E-03 1.31€-03 1.31€-03 1.31E-03 1.31€-03 1.32€E-03
ra22é6 2.28€-02 2.29€-02 2.29€E-02 2.29E-02 2.30E-02 2.30€-02 2.31E-02
8c225 1.30E-03 1.316-03 1.31€-03 1.31E-03 1.316-03 1.31€-03 1.32e-03
ac227 7.62E-03 7.63E-03 7.63E-03 7.64E-03 7.865E-03 7.45E-03 7.66E-03
th227 7.52E-03 7.54E-03 7.54E-03 7.556-03 7.56E-03 7.56E-03 7.57€-03
th228 1.27€-03 1.28E-03 1.25E-03 1.25€-03 1.24E-03 1.23E-03 1.22€-03
th229 1.30€-03 1.31E-03 1.31E-03 1.31€-03 1.31€-03 1.31E-03 1.32€-03
th230 1.21€-01 1.21E-01 1.21E-01 1.22€E-01 1.22€-01 1.22E-01 1.22€-01
th231 3.82E-01 3.676-01 3.67E-01 3.67E-01 3.87E-01 3.67E-01 3.67€E-01
th234 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91€+00
pa231 7.87E-03 7.87E-03 7.88E-03 7.89E-03 7.89€E-03 7.90E-03 7.90€-03
pa233  7.03E+00 7.03E+00 7.03€+00 7.03E+00 7.03E+00 7.03E+00 7.03E+00
. pa234m 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.93E+00 2.91E+00
pa234 3.78E-03 3.78E-03 3.78E-03 3.78E-03 3.78e-03 3.78E-03 3.7BE-03
u232 1.24E-03 1.24E-03 1.236-03 1.22E-03 1.21E-03 1.20E-03 1.19E-03
u233 3.04E-02 3.056E-02 3.056-02 3.05E-02 3.06E-02 3.06E-02 3.06E-02
u234  1.34E+01 1.34E+01 1.34E+01 1.34E+071 1.34E+01 3.34E+01 1.34E+01
u235 3.67e-01 3.67e-01 3.67€-01 3.67€-01 3.676-01 3.67e-01 3.67E-01
u236 2.68E+00 2.68E+00 2.68E+00 2.6BE+00 2.48E+00 2.68E+00 2.68E+00
u237 6.03E+01 5.17e-06 &.976-06 4.77E-06 4&.58E-06 &.40E-06 4.23E-06
u238 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00 2.91E+00
np236 6.09E-07 6.09€-07 6.09E-07 6.09€-07 6.09E- 6.09E-07 6.09E-07

07
hp237 73035000 T,03e+00 7, 035400 7. 035000 T. 03E000 7 035+00 T.03E+00

T "sas2h: far- ficld crl‘ based on biw 15x15 3. DOHtx 20gud/-tu 60% h2o uo2 actinides page 109
decay, follouinn reactor !rrodiation identif ed b{ pouer- .000E-03mw, urnup=1 46105#03mad flux= 2.74E+08n/cm**2-gec :
0 nuclide radioactivity curies

basis =single reactor assembly
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pu23é
pu23s
pu239
pu2é40
pu2séi
ama4 1
am242m
am2é4?2
cm242
total

sas2h:

O NN N =2~ Q=

5

fnitial
.37E-04
.S4E+01
.15E+01
.25E+00
.25E-01
.40E-02
.96E-05
.67E-04
.34E-04
.&45E+03

File Name:

tuff3.sum
304.4 608.8 d
1.13€- 04 9.24E-05
9.4BE+01 9.41€+01
7.156+01 7.15€E+01
1.25E+00 1.25E+00
2.16E-01 2.08E-01
8.42E-02 8.43E-02
7.93e-05 7.90E-05
7.89€E-05 7.86E-05
2.226-04 1.08E-04
2.08E+02 2.07E+02

o
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2.
far-field crit based on b&w 15x15,

9
7
9
7
1
1.
8
7
7
7

13.1d

.57E-05
.35E+01
.15E+01
.25E+00
99E-01
.45E-02
.B6E-05
.83E-05
.66E-05
07E+02

1

2.

2
6
9
7
1.
1.
8
7
7
6

1

06E+02

1

~N

521.9 d
5.08€-05
9.23E+01
7.15€+01
1.25E#00
8
7
7
6

84E-01

-48€E-02
.80E-05
.T7E-05
.52E-05
.05e+02

3.00wt¥X, 20gwd/mtu 40% h2o/

decay, following reactor irradiation identified by: power- 4.000E-03mw,
0 element thermal power, watts
basis =single reactor assembly
1521.9 d

amma power,

ONN\"NU'WVIJ-\OU‘-UINOO-D‘

.34€-05

.07E 04
.77e-04
.09e-03
.61E-05
.13E-03
.10E-05
.B1E-04
.96E-05
.40E-03
.24E-02
.42E-01
.01E-01
.32E+00
.83E-03
.38E-06
.11E+00

3. OOHtX 209ud/mtu 40X h20/ 8% u

.000E-03mw,

1

826.3 d

4.17€-05
9.17E+01
7.15E+01
1.25E+00
1.77E-01
8.
7
7
6
2

05E+02

8X uo?2 actinides page
burnup-l 4610€+03mwd, flux= 2.74E+08n/cm**2-sec

1826. 3 d

.30E+00
.83E-03
.35E-06
.09E+00

O\ NVIN VTN OV VIO - W
¢ s s s e 8 s 4 8 o on 2 a

o

o

m

]

(=]

W

02 actinides page
burnup-1 4610E+03mwd, flux= 2.74E+08n/cm**2-sec

watts

basis =sin le reactor assembly
1521.9 d -

initial 304.4 4 608.8d 913.1d 1217.5 d

14 3.36E-05 3.36E-05 3.356-05 3.356-05 3.34E-
Eb 1.06E-04 1.06E-04 1.06E-04 1.07e-04 1.07E-04
i 6.74E-04 6.75E-04 6.75E-04 6.76E-04 6.77E-04
po 3.086-03 3.07e-03 3.086-03 3.086-03 3.08E-03
at 5.56E-05 5.57E-05 5.586-05 5.59E-05 5.60E-05
rn 1.126-03 1.12E-03 1.12E-03 1.13e-03 1.13€-03
fr 5.066-05 5.06E-05 5.076-05 5.08E-05 5.09€E-05
ra 9.756-04 9.77e-04 9.78E-04 9.79E-04 9.80E-04
ac 4.92E-05 4.93E-05 4.93E-05 4.94E-05 4.95E-05
th 5.40E-03 5.39€E-03 5.39E-03 5.39E-03 5.40E-03
pa 3.24E-02 3.24E-02 3.24E-02 3.24E-02 3.24€-02
u 7.566+00 5.42E-01 S5.42E-01 5.42E-01 5.42E-01
np 7.11€+00 2.01£-01 2.01€-01 2.01E-01 2.01€E-01
pu 5.42E+00 5.40E+00 S5.386+00 5.34E+00 5.34E+00
am 2.80E-03 2.81E-03 2.81E-03 2.B2E-03 2.82€-03
cm 2.31E-05 8.09€E-06 3 Q4E-06 2.79€E-06 2.47€E-06
totals 2.01E+01 6.19E+00 6.17E+00 6. 15E+00 6.13E+00

sas2h: far-field crit based on b&w 15x15
decay, following reactor frradiation identified b pouer-
0 nuc ld
initial 304.4 d 608.8d 913.1d 1217.

tl207 9.92E-08 9.94E-08 OQ.95E-08 9.96E-08 9.97€E- 08
tl208 9.10E-06 9.08E-06 9.02E-06 B8.95E-06 8.89E-06
tl209  3.44E-07 3.45E-07 3.45E-07 3.46E-07 3.46E-07
pb210  6.42E-07 6.43E-07 6.44E-07 6.45E-07 6.46E-07
pb21t  3.06E-06 3.06E-06 3.07E-06 3.07E-06 3.07E-06
pb212 1.09€E-06 1.09€-06 1.08E-06 1.08E-06 1.07E-06
b214  3.38E-05 3.396-05 3.39E-05 3.40E-05 3.40E-05
i211 2.126-06 2.12E-06 2.12E-06 2.12E-06 2.13E-06
bi212 7.93€e-07 7.91€-07 7.85e-07 7.80E-07 7.74E-07
bi213  9.75€6-07 9.77e-07 9.79e-07 9.80E-07 9.82E-07
bi214 2.04E-04 2.04€E-04 2.05E-04 2.05E-04 2.05E-04
po2t4  1.126-08 1.136-08 1.13E-08 1.13e-08 1.13E-08
po215  7.93E-09 7.95€6-09 7.96E-09 7.96E-09 7.97E-09
rn219  2.53E-06 R2.54E-06 2.54E-06 2.54E-06 2.54E-06
rn222 5.27E-08 S5.27E-08 5.28E-08 5.29€-08 5.30E-08
fr221 2.29E-07 2.29E-07 2.29€-07 2.30E-07 2.30e-07
fr223 3.58¢-08 3.58e-08 3.586-08 3.59e-08 3.59€E-08
ra223 6.07€e-06 6.09E-06 6.09E-06 6.10E-06 6.10E-06
ra224 7.59€-08 7.57E-08 7.52E-08 7.46E-08 7.41€-08
ra225 1.11€-07 1.11e-07 1.126-07 1.12e-07 1.12€-07
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ra22é 9.776-07 9.79€-07 9.80E-07 9.82E-07 9.84E-07 9.856-07 9.87€-07
a8c225 1.30E-07 1.30€E-07 1.30€E-07 1.30e-07 1.31E-07 1.31E-07 1.31E-07
ac227 8.71E-09 8.72E-09 8.736-09 8.74E-09 B.74E-09 8.75€E-09 B8.76E-09
th227  &4.95E-06 4&.96E-06 4.96E-06 4.97E-06 4.97E-06 4.98E-06 4.98E-06
th228 2.65E6-08 2.64E-08 2.62E-08 2.60E-08 2.58E-08 2.56E-08 2.54E-08
th229  7.31E-07 7.32E-07 7.33€E-07 7.34E-07 7.36E-07 7.376-07 7.38E-07
th230  1.21E-06 1.21E-06 1.21E-06 1.21E-06 1.21E-06 1.21E-06 1.21E-06
th231  7.01€-05 6.75E-05 6.75E-05 &.75E-05 6.75E-05 6.75€-05 6.75E-05
th234  1.67€-04 1.67E-04 1.67E-04 1.67E-04 1.67E-04 1.67€E-04 1.67E-04
pa231 1.87€-06 1.87E-06 1.87E-06 1.87E-06 1.87E-06 1.87€-06 1.87E-06
pa233  9.32€-03 9.32e-03 9.32E-03 9.32E-03 9.326-03 9.326-03 9.32E-03
pa234m 1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04
pa234  4.39€-05 4.39E-05 4.39E-05 4.39E-05 4.39€-05 4.396-05 4.39E-05
u232  1.60E-08 1.59E-08 1.58E-08 1.56E-08 1.55E-08 1.54E-08 1.53€-08
U233 2.24E-07 2.24E-07 2.24E-07 2.24E-07 2.256-07 2.25E-07 2.25E-07
u234  1.27€E-04 1.27e-04 1.27e-04 1.276-04 1.276-04 1.27E-04 1.27E-04
u235  3.62E-04 3.62E-04 3.62E-04 3.62E-04 3.62E-04 3.62E-04 3.62E-04
u236 2.70E-05 2.70E-05 2.70E-05 2.70E-05 2.70E-05 2.70E-05 2.70€-05
u238  2.32E-05 2.326-05 2.32€E-05 2.32E-05 2.326-05 2.326-05 2.32E-05
np237  1.46E-03 1.46E-03 1.46E-03 1.46E-03 1.46E-03 1.46E-03 1.46E-03
pu238  1.07E-03 1.07E-03 1.06E-03 1.05E-03 1.056-03 1.04E-03 1.03£-03
pu239  3.43E-04 3.43E-04 3.43E-04 3.43€-04 3.43E-04 3.43E-04 3.43E-04
pu240  1.22E-05 1.226-05 1.22E-05 1.22E-05 1.226-05 1.22€-05 1.22E-05
am2é1 1.42E-05 1.43E-05 1.43€-05 1.43E-05 1.64E-05 1.44E-05 1.44E-05
am242  8.83E-08 9.09E-09 9.05€-09 9.02E-09 8.98E-09 B8.94E-09 8.91E-09
total 3.97e+00 1.35e-02 1.356-02 1.356-02 1.356-02 1.35€-02 1.356-02
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decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+03mud, flux= 2.74E+08n/cm**2-sec
0 nuclide concentrations, grams

basis =single reactor assembl

13.1d 1217.5d 1521.9 d 1856.3 d

initial 304.4 d 608.8d 9

h 3 3.84E-05 3.67E-05 3.50E-05 3.34E-05 3.19E-05 3.04E-05 2.90E-05
li & 1.95E-05 1.956-05 1.95E-05 1.95E-05 1.95€-05 1.95E-05 1.95E-05
be 9 8.85E-07 8.85E-07 8.85E-07 8.856-07 8.856E-07 8.85E-07 8.85E-07
be 10 5.90E-06 5.90E-06 S.90E-06 S5.90E-06 5.90E-06 5.90E-06 5.90€-06
c 14 1.12E-06 1.12E-06 1.12E-06 1.12E-06 1.12E-06 1.12E-06 1.12E-06
ga 71 1.14E-06 1.14€E-06 1.14E-06 1.14E-06 1.14E-06 1.14E-06 1.14E-06
ge 72 1.28€-04 1.28E-04 1.28E-04 1.2BE-04 1.28E-04 1.2BE-04 1.28E-04
ge 73 5.57€-04 5.57€-04 5.57€-04 5.576-04 5.576-04 S5.57E-04 5.57€-04
ge 764  4.86E-04 4&.B6E-04 4&.B6E-04 &.B6E-04 &.BGE-04 &.BSE-04 4.86E-04
8s 75 5.65€-03 5.656-03 5.65E-03 5.65€E-03 5.65€-03 5.65E-03 5.65E-03
ge 76 1.87€-02 1.87e-02 1.87e-02 1.87e-02 1.87E-02 1.87E-02 1.87E-02
se 76  1.21e-06 1.21E-06 1.21€-06 1.21€-06 1.21E-06 1.21E-06 1.21E-06
se 77 &.17E-02 &4.17E-02 4.17€-02 4.17E-02 4.17E-02 4.176-02 4.17E-02
se 78  1.10E-01 1.10E-01 1.10E-01 1.10E-01 1.10E-01 1.40E-01 1.10E-01
se 79  2.28E-01 2.2BE-01 2.28E-01 2.28e-01 2.28E-01 2.286-01 2.28E-01
br 79  2.39E-04 2.39E-04 2.40E-04 2.40E-04 2.41E-04 2.41E-04 2.41E-04
se 80 46.78E-01 6.78E-01 6.78E-01 6.78E-01 6.78E-01 6.78€E-01 6.78E-01
br 81  1.01E+00 1.01E+00 1.01E+00 1.01€+00 1.01E+00 1.01E+00 1.01E+00
se B2  1.74E+00 1.74E+00 1.74E+00 1,74E+00 1.74E+00 1.74E+00 1.74E+00
kr 82 &4.78E-04 &.7BE-04 A.78E-04 &.78E-04 4.78E-04 4.7BE-04 &.78E-04
kr 83  2.89E+00 2.89E+00 2.89E+00 2.89E+00 2.89E+00 2.89E+00 2.B9E+00
kr 84  5.84E+00 :5.84E+00 5.84E+00 5.84E+00 5.84E+00 5.84E+00 5.84E+00
kr 85 2.24E-02 | 2.12€-02 2.01E-02 1.906-02 1.80€-02 1.71E-02 1.62E-02
rb 85 6.73E+00  4.73E+00 &.74E+00 6.74E+00 6.74€E+00 6.74E+00 6.74E+00
kr 86 1.09€+01 '1.09E+01 1.096+01 1.09E+01 1.09E+01 1.09E+01 1.09€+01
sr 86 8.20E-05  8.20E-05 8.20€-05 8.20E-05 B8.20E-05 8.20E-05 8.20€-05
rb 87  1.43E+01 1.43E+01 1.43E+01 1.436401 1.43E+01 1.436+01 1.43€+01
sr 87  2.4BE-05 2.48E-05 2.4BE-05 2.48E-05 2.48E-05 2.48E-05 2.4BE-05
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sr 88 2.07E+01 2.07E+01 2.07E+01 2.07E+01 2.07E+01 2.07E+01 2.07E+01
y 80 2.80E+01 2.80E+01 2.B0E+01 2.80E+01 2.80£+01 2.80E+01 2.80£+01
sr 90  1.38e+00 1.35€+00 1.33E+00 1.30E+400 1.27E+00 1.25E+00 1.22E+00
y 90 3.59E-04 3.52E-04 3.44E-04 3.37E-04 3.31E-04 3.24E-04 3.17€-04
zr 90  3.28E+01 3.28E+01 3.28E+01 3.28E+01 3.29E+01 3.29E+01 3.29E+01
Zr 91 3.49E+01 3.49E+01 3.49E+01 3.49E+01 3I.49E+01 3.49E+01 3.49E+01
zr 92 3.56E+01 3.56E+01 3.56E+01 3.56€+01 3.56E+01 3.56E+01 3.56E+01
zr 93 2.55E+01 2.556+01 2.55E+01 2.55€+01 2.556+01 2.556+01 2.55E+01
nb 93 5.52€E-03 5.53E-03 5.54E-03 5.556-03 5.56E-03 5.57€-03 5.58€-03
nb 93m 2.63E-04 2.63E-04 2.63E-04 2.63E-04 2.63E-04 2.64E-04 2.64E-04
zr 94 3.936+01 3.93e+01 3.93E+01 3.93E+01 3.93E+01 3.93E+01 3.93E+01
nb- 94  1.02E-05 1.02E-05 1.02E-05 9.02E-05 1.02E-05 1.02€E-05 1.02E-05
mo 95 4.01E+01 4.01E+01 4.01E+0%1 4.01E+01 4.01E+01 4.01E+01 4.01E+01
zr 96 3.93€+01 3.93E+01 3.93e+01 3.93e+01 3.936+01 3.93e+01 3.93E+01
mo 96 1.26E-02 1.26€E-02 1.26E-02 1.26E-02 1.26E-02 1.26€-02 1.26E-02
mo 97  3.57€+01 3.57€+01 3.57e+01 3.576+01 3.57e+01 3.57E+01 3.57E+01
mo 98  3.72E+01 3.72E+01 3.726+01 3.726+01 3.72E+01 3.72E+01 3,.72E+01
tc 98 4.B7e-06 4.87E-06 4.876-06 4.B7E-06 4.87€-06 &.B76-06 4.87E-06
tc 99 3.95€+01 3.95E+01 3.956+01 3.956+01 3.95€+01 3.95E+01 3.95E+01
ru 99  6.62E-02 6.63E-02 6.64E-02 6.65E-02 6.66E-02 6.676-02 6.68E-02
mo100  4.T0E+01 4.10E+01 4.10E+01 4.10E+01 &.10E+071 4.10E+01 4.10E+01
rul00  1.77e-02 1.77€-02 1.77€e-02 1.776-02 1.77€e-02 1.77E-02 1.77€-02
rul01  3.39e+01 3.39e+01 3.39e+01 3.396+01 3.39€+01 3 39E+01 3.39€+01%
rul02  2.88E+01 2.88e+01 2.88E+01 2.88E+01 2.88£+01 2.88E+01 2.88E+01

1
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decay, following reactor irradistion fdentified by: pouer- 4.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
0 nuclide concentrations, grams
basis =single reactor assembl

initial 304.4 d 608.8d 913.1d 1217.5d 1521 9d 1826.3d
rh103  2.13€+01 2.13e+01 2.13€+01 2.13e+01 2.136+0%1 R2.13E+01 2.13€+01
rul04  1.34E+01 1.34E+01 1.34€+01 1.34E+401 1.34E+01 1.34E+01 1.34E+01
pd104  4.68E-02 4.68BE-02 4.68E-02 4.6BE-02 4.68E-02 &.68E-02 4.68E-02
pd105  7.53E+00 7.53e+00 7.53E+00 7.53E+00 7.536+00 7.53E+00 7.53E+00
rul0é6 5.31E-03 3.01€-03 1.71E-03 9.67E-04 5.48€-04 3I.V1E-04 1.76E-04
pd106  3.44E+00 3.44E+00 3I.44E+00 3I.44E+00 3.44E+00 3.44E+00 3.44E+00
pd107  1.39€+00 1.39e+00 1.39E+00 1.39E+00 1.39E+00 1.39E+00 1.39E+00
agl07  7.17e-05 7.18E-05 7.20E-05 7.21E-05 7.22E-05 7.23E-05 7.25E-05
pd108 6.96E-01 6.96E-01 6.96E-01 6.96E-01 6.96E-01 6.96E-01 6.96E-01
ag109  3.89€-071 3.89€-01 3.89e-01 3.89E-01 3.89E-01 3.8%9E-01 3.89E-01
pd110  2.71E-01 2.71€-01 2.71€E-01 2.71E-01 2.71E-01 2.71E-01 2.71E-01
cd110  6.84E-04 6.84E-04 6.85E-04 6.85E-04 6.856-04 6.85E-04 6.85E-04
cd111  1.74E-01 1.74E-01 1.74€E-01 1.74E-01 1.74E-01 }.74E-01 1.74E-01
cd112  1.35E-01 1.35€E-01 1.356-01 1.356-01 1.35E-01 .35E-01 1.35E-01
cd113  9.156-02 9.156-02 9.15€-02 9.156-02 9.156-02 9.156-02 9.15E-02
cd113m &.47€-05 4.29E-05 4.12E-05 3.95E-05 3.80E-05 3.64E-05 3.50E-05
in113  2.11€-03 2.11E-03 2.12E-03 2.12E-03 2.12E-03 2.12E-03 2.12E-03
cd114  1.52E-01 1.52E-01 1.52e-01 1.52E-01 1.52€6-01 1.52E-01 1.52E-01
in115 B8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02 8.63E-02
sn115  4.356-03 4.356-03 4.356E-03 4.356-03 4.356-03 &.356-03 4.356-03
cd116  1.36E-01 1.36E-01 1.36E-01 1.36E-01 4.36E-O01 .36E-01 1.36€-01
sn116  2.14E-04 2.14E-04 2.14E-04 2.14E-04 2.14E-04 2.14E-04 2.}65-04
sn117  9.16E-02 9.16E-02 9.16E-02 9.16E-02 9.16E-02 9.16E-02 9.16€-02
sn118  9.29E-02 9.29€-02 9.29€-02 9.29E-02 9.29E-02 9.296-02 9.29E-02 .
sn119  1.02€-01" 1.02E-01 1.02e-01 9§.02E-01 :.025-01 .02€-01 1.02€-01 e
sn120 1,02E-01 1.026-01 1.02E-01 4%.02E-01 .02E-01 94.026-01 1.02E-01 i
sn121m 5.73E-05 5.676-05 5.61E-05 5.55€-05 S5.49€E-05 $.43E-05 5.38€-05 %
sb121 1.326-01 1.12E-01 1.126-01 1.12E-01 }.125-01 +12E-01 1.12€-01 ¥+
sn122 1.306-01 1.30€E-01 1.30E-01 1.30£-01 .30€-01 -30E-01 1.30€-01 ;
tel22  1,02E-05 1.026-05 1.02€-05 1.02e-05 9.02E-05 91.02E-05 1.02E-05
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sb123 1.366-01 1.36E-01 1.36E-01 1.36E-01 1.36E-01 1.36E-01 1.36E-01
sn124 2.19E-01 2.19E-01 2.19€-01 2.19E-01 2.19€-01 2.19E-01 2.19E-01
te124 1.10E-04 1.10e-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04
sb125 1.01E-03 8.17E-04 6.61E-04 5.356-04 &4.336-04 3.50E-04 2.84E-06
te125 2.51E-01 2.51E-01 2.51€E-01 2.51€-01 2.51E-01 2.51€-01 2.52E-01
te125m 1.35E-05 1.16E-05 9.39€-06 7.60E-06 6.15E-06 4.98E-06 4.03E-06
sn126 3.65E-01 3.65€6-01 3.65E-01 3.656-01 3.65E-01 3.65€-01 3.65E-01
te126 3.53E-03 3.536-03 3.536-03 3.536-03 3.53E-03 3.54E-03 3.54E-03

i127 1.06E+00 1.06E+00 1.06E+00 1.06E+00 1.06E+00 1.06E+00 1.06E+00
te128 3.01E+00 3.01E+00 3.01E+00 3.01E+00 3.01E+00 3.01E+00 3.01E+00
xel28 9.556-05 9.556-05 9.55E-05 9.55€-05 9.55E-05 9.55€-05 9.55€-05

1129  6.46E+00 6.46E+00 6.46E+00 6.46E+00 6.46E+00 6.46E+00 6.46E+00
xe129 1.42E-04 1.43E-04 1.43E-04 1.43E-04 1.43E-04 1.44E-04 1.44€E-04
te130  1.50E+01 1.50E+071 1.506+01 1.50E+01 1.50E+01 1.50E+01 1.50E+01
xe130 I.44E-03 3.44E-03 3.44E-03 3.44E-03 3.44E-03 3.44E-03 3.44E-03
xel131 2.49E+01 2.49E+01 2.49E+01 2.49E+01 2.49E+01 2.49E+01 2.49E+01
xe132 3.756+01 3.756E+01 3.7SE+01 3.756+01 3.7SE+01 3.75€+01 3.75E+01
cs133  5.84E+01 5.B4E+01 5.84E+01 S5.84E+01 5.84E+01 5.84E+01 5.84E+01
xel134 6.87E+01 6.87E+01 6.87E+01 6.87E+01 6.87E+01 6.87e+01 6.87E+01
cs134 1.90E-04 1.44E-04 1.09E-04 B8.20E-05 6.20E-05 &.68E-05 3.54E-05
ba134 3.19E-02 3.206-02 3.20E-02 3.21E-02 3.21€-02 3.21E-02 3.21€-02

cs135 5.79E+01 5.79E+01 S5.79€+01 5.79E+01 5.79€+01 5.79E+01 5.79€+01

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 114
decay, following reactor irradiation identified by: power- 4.000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec
0 nucl ide concentrations, grams
basis =sin le reactor assembl

1

initial 304.4 d 608.8 d 913.1d 1217.5d 1521.9 d 1826.3 d
ba135 8.74E-03 8.756-03 8.77E-03 8.78E-03 8.80E-03 8.815-03 8.83E-03
xel136 5.63E+01 5.636+01 5.63E+01 5.63E+01 5.63E+01 5.63E+01 5.63E+01
ba13é 5.06E-02 5.96E-02 5.96E-02 5.96E-02 5.96£-02 5.96E-02 5.96E-02
cs137 2.44E+00 2.39E+00 2.356+00 2.30E+00 2.26E+00 2.22E+00 2.18E+00
ba137 S5.40E+01 5.40E+01 5.41E+01 5.41E+01 5.41E+01 5.42E+01 5.42E+01
ba138 &.03E+01 6.03E+01 6.03E+01 6.03E+01 6.03E+01 6.03€E+01 6.03€+01
ta138 3.056-04 3.05E-04 3.05€-04 3.05E-04 3.05E-04 3.056-04 3.05E-04
la139 5.77e+01 5.77e+01 5.776+01 5.776+01 '5.77E+01 5.77E+01 5.77€+0}
cel40 5.77€+01 5.77€+01 5.77E+01 5.77e+01 5.77E+01 S5.77e+01 5.77€+01
pri4t  5.346+401 5.34E+01 5.34E+01 5.34E+401 5. 34E+01 S5.34E+01 5.34E+01
celé4? 5.43E+01 5.43E+01 S5.43E+01 5.436+01 5.436+01 5.43€+01 5.43E+01
nd142 S5.71E-03 5.71E-03 5.71E-03 5.71£-03 5.716-03 5.71€-03- 5.71E-03
ndi43 5.50E+01 5.50E+01 5.50E+01 5.50E+01 5.50€+0%1 S5.50E+01 5.50E+01
celéds S.76E-02 2.756-02 1.31€-02 6.256-03 2.98E-03 9.42E-03 6.78E-04
ndi44 5.14E+01 5.14E+01 5.14E+01 5.14E+01 5.14E+01 5.14E+01 5.14E+01
nd145 3.716+01 3.716+01 3.71€+01 3.71€+01 3.71e+01 3.71E+01 3.71E+01
nd146 2.86E+01 2.B4E+01 2.86E+01 2.86E+01 2.86E+01 2.86E+01 2.B6E+01
smié6 2.51E-06 2.51E-06 2.51€E-06 2.51E-06 2.51E-06 2.51E-06 2.51E-06
pm147 8.226-02 6.686-02 5.36E-02 4.308-02 3.45E-02 2.77e-02 2.22E-02
smi&7 2.17E+01 2.17E+01 2.17e+01 2.17e+01 2.17€+01 2.17E+01 2.17E+01
nd148 1.63E+01 1.63E+01 1.63E+01 1.63E+01 1.636+01 1.63E+01 1.63E+01
smi48 2.656-02 2.656-02 2.65E-02 2.65E-02 2.65€-02 2.65E-02 2.65E-02
smi49 S.77E+00 S.77E+00 S5.77€+00 S5.77e+00 5.77€+00 5.77E+00 5.77€+00
nd150 6.59E+00 6.59E+00 6.59€+00 6.59E+00 6.59E+00 6.59E+00 6.59€E+00
smiS0 &.85E+00 &.85E+00 &.856+00 &.8S5E+00 4.85E+00 &.85E+00 4.B5€+00
smi51 S.49E-01 5.456-01 5.42€-01 5.386-01 5.356-01 5.31E-01 5.28E-01
eui51 3.50E+00 3.50E+00 3.S51E+00 3.51E+00 3.51E+00 3.52E+00 3.52€+00
smi52 2.92E+00 2.92E+00 2.92E+00 2.92€+00 2.92E+00 2.92€+00 2.92E+00
eul52 &.61E-03 &.42E-03 4.236-03 4.056-03 3.886-03 3.71€-03 3.56E-03
gd152  7.30E-02 7.30E-02 7.31€-02 7.31E-02 7.32E-02 7.32€-02 7.32E-02
eul53  1.72€+00 1.72E+00 1.72E+00 1.72E+00 1.72E+00 1.72E+00 1.72E+00
smi5& 7.99£-01 7.99€-01 7.99€-01 7.99€-01 7.99E-01 7.99E-01 7.99E-01
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eut54 1.39E-04 1.30E-04 1.21E-04 1.13E-04 1.06E-04 9.91E-05 9.27e-05°
gd154  5.53E-03 5.54E-03 5.54E-03 5.55E-03 5.56E-03 5.57€-03 5.57g-03
eul55 2.53E-03 2.24E-03 1.98e-03 1.75E-03 1.55E-03 1.37€-03 1.21E-03
gd155 2.79€-01 2.79€E-01 2.80E-01 2.80E-01 2.80E-01 2.80E-01 2.80E-01
gd156  2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01 2.46E-01
gd157  3.34E-02 3.34E-02 3.34€-02 3.34E-02 3.34E-02 3.34E-02 3.34E-02
gd158 B.32E-02 B8.326-02 8.32e-02 8.32e-02 8.32€E-02 8.32E-02 8.32E-02
tb159  1.42E-02 1.42E-02 1.42E-02 1.426-02 1.42E-02 1.42€-02 1.42€E-02
gd160  &.96E-03 4.96E-03 4.96E-03 4.96E-03 4.96E-03 4&.96E-03 4.96E-03
dy160 5.18E-06 5.18E-06 5.18E-06 5.186-06 5.18e-06 5.18E-06 5.18E-06
dy161 1.64E-03 1.64E-03 1.64E-03 1.64E-03 1.64E-03 1.64E-03 1.64E-03
dy162 5.41E-04 5.41E-04 5.41€E-04 5.41E-04 5.41E-04 5.41E-04 5.41€-04
dy163  1.92€-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04 1.92E-04
dy164  6.45E-05 6.45E-05 6.45E-05 6.45€-05 6.45E-05 6.45E-05 6.45€6-05
hot65 2.B6E-05 R2.B6E-05 2.86E-05 2.86E-05 2.86E-05 2.86E-05 2.86E-05
er166 2.82E-06 2.82€E-06 2.82E-06 2.B2E-06 2 82E-06 2.826-06 2.82E-06
total 1.526+03 1.52E+03 1.52E+03 1.52eE+03 1.52€+03 1.52E+03 1.52E+03

saszh: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 115
odecay, following reactor irradiation jdentifled bridpouer- 4 .000E-03mw, burnup=1.4610E+03mwd, flux= 2.74E+08n/cm**2-sec

nuclide radioactivity, curies
basis =sin le reactor assembly
initfal 304.4 d 608.8d 913.1d 1217. 1521.9 1826.3 d
h 3 3.726-01 3.556-01 3.38e-01 3.23&-01 3.085-01 2.94E-01 2.81€-01
c 14 5.01€-06 5.01E-06 5.016-06 5.01E-06 5.01E-06 5.01E-06 5.01E-06
se 79 3.12E-03 3.12€E-03 3.12E-03 3.12E-03 3.12E-03 3.12E-03 3.12e-03
kr 85 8.79e+00 B8.326+00 7.89E+00 7.47E+00 7.08E+00 6.71E+00 6.36E+00
rb 87 1.23E-06 1.23E-06 1.23€E-06 1.23E-06 1.23E-06 1.23E-06 1.23E-06
sr 90  1.956+402 1.91€+02 1.87e+02 1.83€+02 1.80€+02 1.76E+02 1.72E+02
y 90 1.95€+02 1.91E+02 1.87€+02 1.B3E+02 1.80E+02 1.76E+02 1.72€+02
y 91 1.97€6+02 5.39E+00 1.47¢-01 3.98E-03 1.08E-04 2.94E-06 7.97€-08
zZr 93 6.41E-02 6.41E-02 6.41E-02 6.41E-02 6.41E-02 6.41E-02 6.41E-02
nb 93m 6.26E-02 6.27E-02 6.27E-02 6.28E-02 6.28E-02 6.29€E-02 6.29E-02
nb 94  1.92E-06 1.92E-06 1.92€-06 1.92E-06 1.926-06 1.92E-06 1.92E-06
zr 95  2.17e+02 B.06E+00 2.98€6-01 1.11€-02 4.09€-04 1.52E-05 O5.62E-07
nb 95  2.17€+02 1.71E+01 6.56E-01 2.43E-02 9.02E-04 3I.34E-05 1.24E-06
tc 99 6.76E-01 6.76E-01 6.76E-01 6.76E-01 6.76E-01 6.76E-01 6.76E-01
rh102 B.66E-06 7.09€-06 5.81E-06 &.76E-06 3.906-06 3.20E-06 2.62E-06
ru10é6  1.76E+01 9.98e+00 5.66E+00 3.21E+00 1.82£+00 1.03E+00 5.84E-01
rh106  1.76E+01 9.98E+00 5.66E+00 3.21E+00 1.82E+00 1.03E+00 5.84E-01
107 7.17e-04 7.17e-04 7.17e-046 7.17e-04 7.17€E-04 7.17E-04 7.17E-04
ag110m 2.81E-04 1.21E-04 5.19€-05 2.23E-05 9.58E-06 4&.12E-06 1.77E-06
cd113m 9.00E-02 9.63E-03 9.256-03 8.876-03 8.52£-03 8.18€-03 7.85E-03
sn119m 1.586-03 7.70E-04 3.756-04 1.826-04 8.88E-05 &.32E-05 2.10E-05
sn121 &4.81E-01 2.36E-03 2.34E-03 2.31E-03 2.29E-03 2.27E-03 2.24E-03
sni2im 3.08€-03 3.04E-03 3.01E-03 2.98E-03 2.95E-03 2.92E-03 2.89E-03
sn123 5.88E-02 1.15€E-02 2.24E-03 &.376-04 B8.54E-05 1.67E-05 3.26E-06
sb125 1.05€+00 8.56€-01 6.93e-01 5.61E-01 4.54E-01 3.67E-01 2.97e-01
tel25m 2.43E-01 2.09E-01 1.69E-01 1.37E-01 1.11E-01 8.97E-02 7.26€E-02
sn126 1.036-02 1.03E-02 1.036-02 1.03e-02 1.03E-02 9.03E-02 1.03E-02
sb126 6.09E-03 1.45E-03 1.45€6-03 1.45E-03 1.45E-03 1.45E-03 1.45E-03
sb126m 1.67E-02 1.03€-02 1.036-02 4.036-02 1.036-02 1.036-02 1.03E-02
te127 &.36£+00 1.12E-01 1.626-02 2.34E-03 3.386-04 4.88E-05 7.04E-06
te127m 7.66E-01 .15E-01 1.66E-02 2.39E-03 3.45E-04 4.98€-05 7.19E-06
et 1129 - 1.14E-03 9.14E-03 1.145-03 1.94E-03 1.94E-03 1.14E-03 1.14E-03
cs134  2.46E-D1 1.86E-01 .40E-01 1.06E-01 8.02E-02 6.06E-02 4.58E-02
¢s135 "6.67E-02 6.67E-02 6.67E-02 6.67E-02 6.67E-02 6.676-02 6.67E-02
cs137 . 2.12E+02 '2.08E+02 2.04E+02 2.01E+02 1.97E+02 1.93€+02 1.89E+02
ba137m 2.01E+02 1.97E+02 ].935+02 1.89e+02 1.86E+02 1.82€+02 1.79E+02
cel42 1,30E-06 1.30E-06 1.30E-06 1.30E-06 4.30E-06 1.30E-06 1.30E-06
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celéd
pris4
pri4ém
pm147
smi151
eul52
gd153
eul54
eulss
total

saszh:

N

far-field crit based

1
1
2
7
1.
8
é
3
1

File Name: tuff3.sum
.B83E+02 B.74E+01 &4.17E+01
.83E+02 B.74E+01 4.17E+0]
S7E+00 1.22E+00 5.84E-01
.63E+01 6.19E+01 4.97E+01
44E+01 1.44E+07 1.43€E+01
.14E-01 7.80E-01 7.47€-01
.58E-04 2.75E-04 1.15E-04
.756-02 3.51E-02 3.2BE-02
.25E+00 1.10E+00 9.76€-01
.07E+04 1.11E+03 9.44E+02

BBADO0D00-01717-0200-00021 REV

[ JOF L NPT ] NP

8.
on b&w 15x15,

.99€+01
.99e+01
.78E-01
.99E+01
.42E+01
-156-01
.79E-05
.07E-02
.63E-01
68E+02

8.21€+02

A

.52E+00
.52€+00
-33e-02
.57E+01

~NOPNIOION= PION S8
\n
[
m
L}
o
purd

.88E+02

00  ATTACHMENT XVI -

.16E+00
.16E+00
.02€-02
.06E+01

.96E-01
.62E+02

NVINWON=2 R WNON
N
[2:d
m
1
o
pury

3.00wt%, 20gwd/mtu 40% h2o/ 8X uo2

decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.
0 element thermal power, watts
basis =single reactor assembl

totals

sas2h: far-field crit based
odecay, following reactor irradiation fdentified b

kr 85
90
nb 93m
nb 94
zr 95
nb 95
rh102
rh106
ag110m
sn12im
sb125
tei25m

1.
1.
6.
1.
9.
9.
1.
2.
4.
9.
2.
5.

-t A PNINON P =t ca NI O~ O A SO ca P = (A =
5 * ¢ & 8 8 & % & e s 8 8 8 e ® & 8 s w o w s oe s

initial

initial
16E-04
96E-06
98E-07
78€E- 08

3

1.

9.

1.

2.

1.

4.

B.ZZE-OZ
3.39€-04
2.26E-03
9.58€-02
3.95€-08
2.03e-06
1.10€-05
5.47€-05
2.87€-03
4.27E-04
5.34E-07
2.34E-01
7.73E-01
5.76E-02
6.42E-01
2.27€E-02
1.69€-03
7.13€-03
2.41E-07
3.28E+00

ZOE

.95E-08
.70€-07
.01E-05
.56E-05
.35€6-03
.73E-04
.34E-07
.29€-01
.58E-01
.73E-02
.06€-01
.82€-02
.68E-03
6.76€E-03
1.01€E-07
2.68E+00

—DJMNNNUI-NN—-QN\HWHU-I-.N—-
REEEEEREEED

on b&w 15x15,

608.8 d
1.04E-04
1.89€-06
6.99€-07
.78E-08
.29€-03
.97€-03
<44E-08

6.
b.
2.

9
1
4
1
2
1
6
1
3
1
3
3.
3
4
1.
1.
1.
5.
2.
7.
1.
1.
1.
1.

13.1 d
.09€E-05
.79€-07
.12€-02
-13e-01
.02€+00
.29€-05
.28E-04
.39€-04
.91€-04
.07€-02
95€-08
.T4E-07
.65E-06
99E-05
93€-03
20€-04
34E-07
24E-01
44E-01
30€-02
46E-01
46E-02
67€-03
41E-03
21e-08
42€E+00

nuc

1217.5 d
1.04E-05
9.79E-07

.06E-02
.09€-01

2.28E+00

( pouer-
ide ?amma power, watts

eactor assembly

1521.9 d 1826.3 d

1521.9 d

9.92E-06
.T9€-07
.01E-02
.04E-01
. TLE-01
.30E-06
.10E-05
.39€-04
.13€-05

.95€-08
.91€-08
.89€-06
.84E-05
.32€-03
.56E-05
«34E-07
.15€-01
-16E-01
.96E-03
.32€-02
.42E-03
.64E-03
.7T7€-03
-34E-09
. 18E+00

NNV OUNNNA N2 O WON AN~ ON 2O

.88E-03°

1826.3 d

9.47E-06
.79E-07
.54E-03
.00E-01
.54E-01
.22E-06
.08E-05
.39E-04
A7E-05
.60E-03
.95E-08
.98€-08
.54E-06
.84E-05
.10E-03
.11E-05
.34E-07
11€-01
.02E-01
41E-03
.58E-02
.56E-03
.63E-03
.48E-03
.06E-09
.12E+00

NV ek 2 NI VIO =t =t (B NN VTN W =2 O N OO

3.00mtX, ZOgudImtu 40X h20/ 8% uo2

.000€-03mw, burnup=1

basis =gingle r

913.1 d 1217. g

9.88E-05 9.365-05 8.87€-05
1.856-06 1.81€-06 1.77E-06
6.996-07 7.006-07 7.00€E-07
1.786-08 1.78€-08 1.7BE-08
4.80E-05 1.78E-06 6.58E-08
1.10E-04 &.09E-06 Y.51E-07
6.10E-08 5.00E-08 4.09E-08
3.92E-03 2.22€-03 1.26E-03
3.626-07 1.56E-07 6.68E-08
8.83E-08 B8.74E-08 B8.65E-08
1.44E-03 1.17E-03 9.45E-04
2.89E-05 2.34E-05 1.89€E-05

fission

4610E+03mwd, flux= 2.

fission

A610E+03mud, flux= 2.

Page 88

roducts

p
4E#089/cm'*2-sec

roducts
4E+08n/cm**2-gec
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page

116
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sn126
sb126
sb126m
i129
cs134
ba137m
celédd
priéd
priésm
pm147
sm151
eul52
gd153
eulsSs4
eul155
total
1
saszh:

totals

8.
9.
1.
1.
2.
7.
2.
3.
1.
1.
1.
5.
4.
2.
4.
1.

9OE -04
98E-06
22E-06
61E-03
20E-07
796-04
79€-04
29E+02

File Name:

PNVt 2 Qe OOt 2 O N

far-field crit based
0decay, following reactor irradiation fdentified by pouer— 4 .000E-03mw,

.29E+02

304.4 d
1.10E-04
1.18E-04
3.50E-02
7.76E-02
1.22E-02
1.96E-06
8.62E-06
2.32E-03
5.
1
1
é
9
1
1
1
6
1

89€-05

.66E-07
.T1E-03
.99€-01
.98E-03
.51E-02
.67E-06
.21E-06
.05€-03
8.756-07

photon spectrum as

60E-01

saszh:
powers=
itial 306.4 d
S5e+11 5.60E+04
9eE+11 1.7BE+04
BE+11 1.20E+04
9E+10 6.77€+03
OE+10 4.63€+03
3e+10 4.55E+03
BE+10 4.52E+03
9E+1 2.42E+05
TE+09 1.93E+05

tuff3.sum
.01E-06 B8.01E-06
.36E-05 2.36E-05
.53E-05 9.53E-05
L66E-07 1.66E-07
.71E-03 1.29E-03
“99E-01 6.85E-01
.856-03 &.70E-03
.50E-02 7.14E-03
.07E-05 &.33E-05
.61E-06 1.29E-06
.21E-06 1.20E-06
.37E-03 5.14E-03
.75E-07 7.32E-08
LO1E-06 2.44E-04
L24E-04 3. T4E-04
.60E-01 7.18E-01

on b&w 15x15,

6

1.04E-04
5.03€-06
1.29€-03
2.97€e-03
6.91E-03
8.43€-07
8.21E-06
1.90€-03
3.73€-05
1.66€-07
1.29€-03
6.85€-01
4.70E-03
7.19e-03
1.29€-06
1.20E-06
5.76E-03
7.32e-08
7.18E-01

spectrum o

BBA000000-01717-0200-00021 REV 00

.01E-06
.36E-05
.53E-05
.66E-07
.T8E-04
.T2E-01
+24E-03
.41E-03
.06E-05
.03E-06
. 19€-06
.92€-03
.05E-08
.28E-04
.31E-04
.90E-01

CUNWS 2 2 WNOAO=2O0ONE

element

.01E-06
.36E-05
.53E-05
.66E-07
.39E-04
.60E-01
.07E-03
.63E-03
.B4E-06
.30E-07
.18E-06
.T2E-03
.28E-08
L13E-04
.93E-04
.T2E-01

NN P; @O =A== ONID

basis =sin

913.1 d 1217.

9.88E-05 9. 36E-05
1.93e-06 1.81E-06
4.80E-05 1.78E-06
1.116-04 4.81E-06
3.92E-03 2.22E-03
3.62E-07 1.56E-07
8.13E-06 8.10E-06
1.566-03 1.29E£-03
2.91E-05 2.34E-05
1.66E-07 1.66E-07
9.78E-04 7.39E-04
6.72e-01 6.60E-01
2.24E-03 1.07e-03
3.43E-03 1.64E-03
1.04E-06 8.30E-07
1.19€-06 1.18E-06
5.48E-03 5.22E£-03
3.05€6-08 1.28E-08
6.90E-01 6.72E-01

burnup=

e’

1

.0

.36E-05
.53E-05
.86E-07
59€-04
47E-01
09E- 04
75E-04
69€E- 06
66E-07
18BE-06
.52E-03
325-09

\ﬂl\-ﬂ@bﬂ\.ﬂ@\l‘—iol\)@

-
.
hed
m
]
o
o~

2.59E-04
6.56€-01

521.9 d
.87E-05
.T7E-06
.58€-08
.70E-07
.26E-03
.69€-08
-10€-06
-06E-03
.B9€-05
.66E-0Q7
.59E-04
L4T7E-01
.09€-04
.80E-04
-66E-07
.1BE-06
.97€-03
.32E-09
.56€-01

ONUVES 2 O\~ UT 0N UT bt waa 03O8 —a 03 O =t OO

1E-06

amma power, Hﬁtts

1

1€-06
6E-05

6E 07
2E-04
SE-01
-43E-04

W
m
[
(=3
vt

~WV MO
mmmm
]

OOOO
OO &

Ng—-UN\IJ\NNQU‘uO
m
[
o
W

3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2

burnup=1.

le reactor assembly

826. 3 d
8.40E-05
1.74€-06

NE U S =2 0NN
PP .

N

N

m

L]

=3

&~

6.42€-01

4610E+03mwd,

ATTACHMENT XVI -

Page B9

fission products page 118
flux= 2.74E+08n/cm**2-sec

page 119

a function of time for light elements, cladding and structural materijals
far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo?2

1661.mud flux='2.746+08 n**2-sec

f pﬁoton release rates,

basis = gsingle reactor assemb

time after discharge

.94E+05

9
3.
1.
7.
4.
2.
2.
2.
1.
1.

13.1

59E

1LE+04
T2E+03
34E+03
97€+03
92€+03
S0E+03
55e+05
24E+05

?hotons/sec

1217. g d 1521.9 d 1826.3 d

.88E+04 .30E+04 1.85E+04
9.1SE+03 7.33E+03 5.87E+03
6.18E+03 4.95E+03 3.97E+03
3.48E+03 2.79E+03 2.23E+03
2.386+03 1.90E+03 1.53E+03
2.34E+03 1.87E+03 1.50E+03
2.32E+03 1.B6E+03 1.49E+03
1.24E+05 9.94E+04 7.96E+04
9.896+04 7.92E+04 6.35E+04



o ooo

-0

gamma

tuff3.sum

4.82€-01
4.29€-02
9.62E-03
1.51E-04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
5.41E+05
3.79€+05

spectrum of energ

304.4 d
1.40€E-01
1.34€-01
1.65€E-01
1.44€-01
1.39€-01
1.93e-01
3.39E-01
3.93E+01
5.42E+01
1.90€E-04
2.14E-05
5.77€-06
1.05€-07
.00E+00
.00E+00
.00E+00
.00E+00
.00E+0Q0
9.47E+01
6.07E-08

BBAD00000-01717-0200-00021 REV 00

3.03E+05

.09E-01
.75E-02
L17E-03
.66E-05
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
3.47€+05
2.43E+05

VRN

release rates,

time after discharge
13.1 d

608.8 d 1217.5 d
1.12E-01 8.98E-02 7.19E-02
1.07e-01 8.57E-02 6.86E-02
1.336-01 1.06E-01 B.50E-02
1.15-01 9.23E-02 7.39€-02
1.11e-01 B8.91E-02 7.13E-02
1.55€E-01 1.24E-01 9.93E-02
2.72E-01 2.18E-01 1.74E-01
3.15e+01 2.52€E+01 2.02E+01
4.34E+01 3.47E+01 2.78E+01
1.52E-04 1.22E-04 9.76E-05
1.72E-05 1.38E-05 1.10E-05
4.626-06 3.70E-06 2.96E-06
8.44E-08 6.76E-08 5.42E-08
.00E+00  .00E+00  .00E+00
00E+00  .00E+00  .00E+00
00E+00  .00E+00 00€+00
00E+00  .0Q0E+00 00E+00
.00E+00  .0OE+00 00E+00
7.586+01 6.07e+01 87E+01
4.86E-08 3.B9E-08 3.12E-08

1.99E-01
1.77€-02
3.96€-03
6.20E-05
.00E+00
-00E+00
.00E+00
.00E+00
.00E+00
2.226+05
1.56E+05

ATTACHMENT XVI -

1.25€+05

mev/watt-sec
basis = single reactor assembly

1
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m mmm
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0E-01

.82E-05
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3.90E+01
2.50E-08

photon spectrum as a function of time for fission products

Aug 29 14:06 1996 File Name:
1.58E+00 9.04E+11
2.00E+00 1.79€+08
2.40E+00 3.63E+07
2.80E+00 2.13E+11
3.25E+00 1.37E+04
3.75E+00 1.39€E+08
4.25E+00 1.82E+06
&.75E+00 6.17E-13
5.50E+00 1.01€E-13

total 2.18E+12
mev/sec 2.10E+12
emean
(mev) initial
1.00E-02 1.29E+06
3.00E-02 1.27€+06
5.50E-02 1.62E+06
8.50€E-02 1.46E+06
1.20E-01 1.47E+06
1.70E-01 2.18E+06
3.00E-01 &4.41E+06
6.50E-01 &.70E+06
1.13e+00 1.40E+06
1.58e+00 3.56E+08
2.00E+00 B.95E+04
2.40E+00 2.18E+04
2.80E+00 1.49E+08
3.256+00 1.11E+01
3.75e+00 1.30E+05
4.25+00 1.93€+03
4.75E+00 7.33E-16
5.50E+00 1.39E-16
total 5.25E+08
watts 3.37e-01
emean
(mev) fnitisel
1.00E-02 2.60E+14
3.00E-02 1.14E+14
5.50E-02 6.06E+13
8.50E-02 &.19E+13
1.20E-01 3.43E+13
1.706-01 5.49E+13
3.006-01 1.10E+14
 6.50E-01 - 2.30E+14
1.13E+00 ,7.795*}3
“1.586+00 ;4.03E+13
*2.00E+00 ‘.225+ 3
‘2.40E+00 ; 1.06E+13
2.80E+00 &.22E+12
3.25E+00 2.46E+12
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.47€-08
.00E+00
.00E+00
.00E+00
.00€E+00
.00E+00

3.12E+01

2.00E-08

Gl a0 =2 —a s O SN Bu U1 B 2~
e e e . bl
o
o

far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h20/ 8% uo2
d, flux= 2.74E+08 n**2-sec

?hotons/sec

1521.9 d 1826.3 d

S.18E+12 S5.00E+12
2.20E+12 2.11E+12
1.08E+12 1.04E+12
6.04E+11 S5.79E+11
&.33E+11 4.07E+11
3.946+11 3.79e+11
4.20E+11 4.02E+11
6.37e+12 6.23E+12
3.37e+10 3.17e+10
8.346+09 7.59E+09
1.70E+09 8.95E+08
$.37e+07 2.92E+07
T.81E+06 &.33E+06
1.15e+06 6.52€+05
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o ooo

O=0Q0

mean
nuclide

kr 85
sr 90
90
rh106
cs137
bal137m
celdé
priéé
pmi47

mean
nuctide

kr 85
sr 90
90
rh106
sb125
tei25m
cs137
bal37m
celésd
pri144
pm147

3.
5.
4.
5.
m

e
(

VS WWNNN 2 2NN = ca 0 VTN =

en

en

1
2.

1.
1.
1.
1.
2.
6.
8.
1.
1

O3 S NN N VTA

75E+00
25E+00
756+00
S0E+00

total
ev/sec

mean
mev)

.00E-02
.00E-02
.50E-02
.50E-02
.20E-01
.70E-01
.00E-01
.50E-01
.13E+00
.58£+400
.00E+00
.40E+00
.80E+00
.25E+00
.75E+00
.25E+00
.75E+00
.S0E+00

total
tts

ergy =

initial
.64E+10
94E+11
.90E+12
.24E+11
.S0E+11
.52€E+10
53E+1%
.68E+12
.86E+10

ergy =

initial
.35E+10
24E+11
27€+12
7S5E+11
94E+10
04E+10
09E+11
04E+11
19E+11
S5e+12
95E+10

le Name: tuff3.sum

BBA000000-01717-0200-00021 REV 00

.

ATTACHMENT XVI -

1826.3 d

25€+07
59E+07
43E+07
23E+07
22€+07

8
1.
1.
1.
1.
1.
1.61E+07
3.02€+07
1.01E+09
8.90E+06
2.
4
1
3
5
2
2
1
1
1
7

99E+06

RY(L}]
.75E+04
.03E+03
.30€+02
.TOE-01
-14E-09
.20E-09
.03€-09
.14E+09
.30E-01

3 of total group release rate (5.18E+12) at

0£-03 of total group release rate (2,20E+12) at

1.256+12 &4.92E+03 2.79e+03 1.58E+03 8.95E+02 5.07e+02
1.38e+12 2.01E-06 2.01E-06 2.02E-06 2.02E-06 2.02E-06
4.04E+11 1.01E-06 1.01€-06 1.01E-06 1.01E-06 1.01E-06
3.01€+11 7.50E-07 7.50E-07 7.50E-07 7.50E-07 7.50E-07
1.06E+15 2.58E+13 2.07e+13 1.86E+13 1.75€+13 1 67E+13
4.44E+14  6.42E+12 5.28E+12 4.98E+12 4.BOE+12 4.67E+12
spectrum of energr release rates, mev/watt-sec
basis = single reactor assembly
time after discharge
initiat 304.4 d 608.8d 913.1d 1217. 521.9 d
6.51E+08 2.09E+07 1.67e+07 1.47E+07 1.36E+07 1.30€+07
8.54E+08 2.71E+07 R2.16E+07 1.89E+07 1.74E+07 1.65E+07
8.34E+08 2.50E+07 1.97e+07 1.71E+07 1.57€+07 1.49E+07
8.90E+08 2.28E+07 1.76E+07 1.S50E+07 1.37e+07 1.2BE+07
1.03e+09 3.266+07 2.20E+07 1.70E+07 1.44E+07 1.30€+07
2.33E+09 2.93€E+07 2.27E+07 1.956+07 1.78E+07 1.68£+07
8.25e+09 5.67€+07 4.356+07 3.70E+07 3.35E+07 3.15€+07
3.73e+10 1.356+09 1.13E+09 1.09E+09 1.068E+09 1.04E+09
2.19E+10 1.99€E+07 1.46E+07 1.19E+07 1.04E+07 9.48E+06
1.596+10 1.00E+07 6.48E+06 4.71E+06 3.79E+06 3.29E+06
6.12E+09 1.47E+07 7.06E+06 3.43€+06 1.69E+06 8.49€E+05
6.34E+09 3.92E+05 2.08E+05 1.11E+05 S5.956+04 3.22E+04
2.95E+09 6.056+04 3.30E+04 1.80E+04 9.916+03 5.47e+03
2.00E+09 9.06€+03 5.13e+03 2.91E+03 1.65E+03 9.35€+02
1.17E+09 4.61E+00 2.61E+00 1.48E+00 8.39€-01 4.76E-01
1.47E+09 2.14E-09 2.14E-09 2.14E-09 2.14E-09 2.14E-09
4.80E+08 1.20E-09 1.20E-09 1.20E-09 1.20€E-09 1.20E-09
4.14E+08 1.03€-09 1.03E-09 1.03E-09 1.03€e-09 1.03E-09
1.11E+11 1.61E+09 1.32E+09 1.25E+09 1.20E+09 1.17E+09
7.11e+01 1.03E+00 8.46E-01 7.996-01 7.70E-01 7.48E-01
principal photon sources in grou hotons/sec
.0100 mevp nuclides exceed?ng p1 Oé E
time after discharg
306.4d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d
4.39E+10 4.16E+10 3.94E+10 3. 7AE+10 3.54E+10 3.36E+10
T.78E+11 7.62E+11 7.47e+11 7.32e+11 7.17e+11 7.02e+11
3.826+12 3.75E+12 3.67E+12 3.60E+12 3.52E+12 3.45E+12
2.97E+11 1.68E+11 9.54E+10 5.41E+10 3.07e+10 1.74E+10
7.35€+11 7.216+11 7.08E+11 6.94E+11 6.81E+11 6.68E+11
3.45E+10 3.38E+10 3.326+10 3.26E+10 3.19E+10 3.13E+10
1.686+11 8.03E+10 3.836+10 1.83c+10 B.71€+09 4.156+09
2.23E+12 1.06E+12 5.07e+11 2.42E+11 1.156+11 5.50E+10
7.19e+10 5.77E+10 4.63E+10 3.72E+10 2.98E+10 2.39E+10
principal photon sources in group 2, photons/sec
.0300 mev. nuclides exceedlng 1.
time after d|schar
304,44 d 608.8d 913.1 1217.5 d 1521.9 d 1826.3 d
1.28E+10 1.21E+10 1.155410 1.09e+10 1.03e+10 9.78E+09
2.20E+11 2.15E+11 2.11E+11 2.07e+11 2.03e+11 1.98E+11
1.256+12 1.22E+12 1.20€+12 1.17e+12 1.15E+12 1.12€+12
9.92E+10 5.62E+10 3.19e+10 1.81E+10 1.02E+10 S5.80FE+09
1.57E+10 1.276+10 1.03e+10 8.33c+09 6.74E+09 5.45€+09
8.93E+09 7.24E+09 5.86E+09 &.T4E+09 3.84E+09 3I.11E+09
2.056+11 2.01e+11 1.97E+11 91.93E+11 1.90E+11 1.86E+11
5.93+11 S.B1E+11 S5.70E+11 S5.59E+11 5.49E+11 5.38E+11
3.91E+11 1.8B6E+11 B8.89E+10 &.24E+10 2.02E+10 9.64E+09
7.38E+11 3.526+11 1.68E+11 8.00E+10 3.B2E+10 1.82E+10
1.586+10 1.27e+10 1.02E+10 8.17E+09 6.56E+09 5.26E+09

1521.9 d

1521.9 d
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eul152 1.19e+10
mean energy =
nuclide
fnitial
kr 85 8.28E+09
sr 90 1.33E+11
90 B.79E+11
rh106 1.24E+11
cs137 1.22+11
celéd 1.19E+11
priés  1.09E+12
pm147  B.19€+09
euli52 1.03e+10
: eu155  9.64E+09
0
mean energy =
nuclide
initial
kr 85 4.15E+09
sr 90 6.326+10
90 5.09€+11
rh106  7.37E+10
cs137 5.69E+10
celés 1.67E+11
priéd  6.39E+11
pmié7  2.33E+09
o eu155 1.46E+10
mean energy =
nuclide
fnitial
kr 85 2.50€+09
sr 90 3.60E+10
90  3.58E+11
rh106 5.32E+10
cs137 3.19E+10
celds 8.21E+11
pri4dsd & 57E+11
eul52 8.71E+09
0 eu155 8.35E+09
mean energy =
nuclide
initiat
kr 85 1.99€+09
sr 90 2.57E+10
90 3.69E+11
rhi06 5.70E+10
sb125 2.91E+09
cs137 2.25E+10
0 prisd &.B4LE+11
mean energy =
nuclide
initial
kr 85 1.20E+09
sr 90 1.16E+10
y 90 4. 10E+11

. -
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1.14E+10 1.09E+10 1.04E+10 1.00E+10 9.58E+09 9.17E+09

principal photon sources in group1 g ghotons/sec
E-

pr

pr

.0550 mev. nuclides exceeding 3 of total group release rate (1.0BE+12) at 1521.9 d
time after discharg
304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d

7.85E+09 7.44E+09 7.05E+09 6.68E+09 6.33€+09 6.00E+09

1.30E+11 1.27E+11 1.256+11 1.22€+11 1.20E+11 1.17€+11
8.61E+11 B8.44E+11 8.26E+11 8.10E+11 7.93e+11 7.77e+11
7.03E+10 3.98E+10 2.26E+10 1.2BE+10 7.25E+09 &4.11E+09
1.196+11 1176411 1.156+11 1.136+11  1.10E+11 1.08E+11
5.656+10 2.70E+10 1.296+10 6.13E+09 2.93E+09 1.40E+09
5.186+11 2.47E+11 1.18E+11 S5.62E+10 2.68E+10 1.28E+10
6.65E+09 S5.33E+09 4.28E+09 3.43E+09 2.75E+09 2.21€+09
9.90E+09 9.4BE+0% 9.08E+09 8.69E+09 B8.326+09 7.97E+09
8.52E+09 7.53E+09 6.65E+09 5.88E+09 5.20€+09 4.59E+09

incipal photon sources in group ghotons/sec
.0850 mev. nuclides exceeding 1. Oé 3 of total group release rate (6.04E+11) st 1521.9 d
time after discharge

304.4 d 608 8d 913.1d 1217.5d 1521.9 1826.3 d

3.936+09 3.72E+09 3.53E+09 3.34E+09 3.17E+09 3.00€+09

6.20E+10 6.07E+10 S5.956+10 5.83E+10 5.71E+10 5.59E+10

4.986+11 4.BBE+11 4.78E+11 4.68E+11 4.59E+11 4.50E+11

4 17E+10 2.37E+10 1.34E+10 7.80E+09 4.31E+09 2.44E+09

5.58E+10 5.4BE+10 5.37€E+10 5.27E+10 5.17E+10 5.07E+10

7.98E+10 3.81E+10 1.82E+10 8.66E+09 &.13E+09 1.97€+09

3.05E+11 1.45E+11 6 93E+10 3.31E+10 1.58E+10 7.52E+09

1.89e+09 1.52E+09 L22E+09 9.77E+08 7.84E+08 6.29E+08

1.296+10 1.14E+10 1 01E+10 8. 9 E+09 7.89E+09 6.98E+09

rincipal photon sources in group ghotons/sec

.1200 mev. nuclides exceed1ng 1. OE 3 of total group release rate (4.33E+11) at 1521.9 d

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

2.37E+09 2.24E+09 2.13E+Q9 2.02E+09 1.91E+09 1.81E+09

3.536+10 3.46E+10 3.39€+10 3.32E+10 3.25€E+10 3.18E+10

3.51E+11 3.436+11 3.36E+11 " 3.30E+11 3.236+11 3.16E+11

3.026+10 1.71E+10 9.69€+09 5.49E+09 3.11E+09 1.76E+09

3.13e+10 3.07e+10 3.01E+10 2.95E+10 2.90E+10 2.84E+10

3.916+11 1.876+11 B.90E+10 4.25E+10 2.03E+10 9.66E+09

2.18E+11 1.04E+11 4.96E+10 2.37€+10 1.13e+10 5.38E+09

8.34E+09 7.9BE+09 7.64E+09 7.32E+09 7.01E+09 6.71E+09

7.38e+09 6.52E+09 5.77e+09 5. 1OE+09 4.51E+09 3.98E+09

rincipal photon sources in group Shotons/sec

L1700 mev. nuclides exceeding 1.0E 3 of total uroup release rate (3.94E+11) at 1521.9 d
time after discharg

304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d

1.886+09 1.78E+09 1.69E+09 1.60E+09 1.526+409 1.44E+09

2.52E+10 2.46E+10 2.41€E+10 2.37E+10 2.32e+10 2.27E+10

3.61E+11 3.54E+11 3.47e+11 3.40E+11 3.336+11 3.26E+11

3.236+10 1.83E+10 1.04E+10 5.89€+09 3.34E+09 1.89E+09

2.36E+09 1.91E+09 1.55E+09 1.256+09 1.01E+09 8.21E+08

2.21E+10 2.17E+10 2.13E+10 2.09e+10 2.0S5E+10 2.01E+10

2.31E+11 1.10E+11 5.25e+10 2. SOE+10 1.19E+10 5.69E+09.

incipal photon sources in group Bhotonslsec

3000 mev. nuclides exceeding 1.0E 3 of total group relesse rate (4.20€+11) at 1521.9 d
time after discharge .

304.6d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d

1.14E+09 1,08E+09 1.02E+09 9.67E+08 9.16E+08 8.68E+08

1.14E+10 1.12E+10 1.09E+10 1.07E+10 1.05€+10 1.03E+10

4.01E+11 3.93E+11 3.85e+11 3.77e+11 3.706+11 3.62E+11
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rh106 6.8BB8E+10 3.90E+10 2.21E+10 1.25€+10 7.10E+09 4.03E+09 2.28E+09
cs137  1.14E+10 1.126+10 1.10E+10 1.0BE+10 1.06E+10 1.04E+10 1.02E+10
pri44  5.66E+11 2.T0E+11 1.29E+11 6 14E+10 2.93e+10 1.40E+10 6.66E+09
; eui52 1.216+10 1.16E+10 1.11E+10 1.06E+10 1.02E+10 9.72E+09 9.31E+09
0 principal photon sources in group 8, Bhotons/sec
mean energy = .6500 mev. nuclides exceeding 1.0E-03 of total group release
nuclide time after discharge
fnitial 304.4 d 608.8d 913.1d 1217 5d 1521.9 d 1826.3 d
90 1.736+11 1.70E+11 1.66E+11 1.63E+11 1.59€+11 1.56E+11 1.53e+11
rh106 2.12E+11 1.20E+11 6 83E+10 3.876+10 2.19E+10 1.24E+10 7.05E+09
sb125 2.37E+10 1.92e+10 1.56E+10 1.26E+10 1.02E+10 8.25E+09 6.67E+09
bai37m 6.79E+12 6.66E+12 6.53E+12 6 41E+12 6.296+12 6.17E+12 6.05E+12
pridé  3.BEE+11 1.B4E+11 B.79E+10 J19E+10 2.00E+10 9.54E+09 4.55E+09
eul52 B.52E+09 8.16E+09 7 81E+09 7 4BE+09 7. 165*09 6.B6E+09 6.57E+09
0 grincipal photon sources in group ghotons/sec
mean energy = 1250 mev. nuclides exceeding 1.0E 3 of total group release
nuclide time after discharge
fnitial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
90 2.26E+10 2.21E+10 2.17E+10 2.12E+10 2.0BE+10 2. 04LE+10 2.00E+10
+h106  1.98E+10 1.12E+10 6.36E+09 3.60E+09 2.04E+09 1.16E+09 6.56E+08
cs134  2.54E+08 1.92E+08 1.45E+08 1.10e+08 8. 2BE+07 6.26E+07 &.73E+07
pridé  4.94E+10 2.36E+10 1.12E+10 5.36E+09 2.56E+09 1.22E+09 5.82E+08
eul52 1.27E+10 1.21E+10 1.16E+10 1.11E+10 1.06€E+10 1.02E+10 9.75E+09
eul54 9.34LE+08 B.73E+08 B.16E+08 7.63E+08 7,.14E+08 6.67€+08 6.24E+08
0 principal photon sources in group 10 ghotons/sec
mean energy = 1.5750 mev. nuclides exceeding 1. 0E-03 of total group release
nuclide time after discharg
initial 304.4 d 608.8d 913.1 d 1217.5d 1521.9 d 1826.3 d
y 90  2.88E+09 2.8B2E+09 2.77E+09 2.71E+09 2.66E+09 2.60E+09 2.55E+09
rh106 3.736+09 2.12E+09 1.20E+09 6.80E+08 3.85E+08 2.18E+08 1.24E+08
cs134 2.40E+08 1.81€+08 1.37€+08 1.03E+08 7.82E+07 5.91E+07 &.46E+07
pri4s  3.08E+10 1.47E+10 7.00E+09 3.34E+09 1.59E+09 7.59E+08 3.62E+08
eui52 5.81E+09 5.57E+09 5.336+09 5.10E+409 &.89E+09 4.6BE+09 4.4BE+09
eul54 3.3BE+07 3.16E+07 2.95E+07 2.76E+07 2.5BE+07 2.41E+07 2.26€+07
0 grincipal photon sources in group 1, ghotons/sec
mean energy = 0000 mev. nuclides exceeding OE 3 of total group release
nuclide time after discharg
fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d
90 1.72E+08 1.69e+08 1.65E+08 1.62E+08 1.59E+08 1.56E+08 1.52E+08
rh106  1.216+09 &.B88E+08 3.90E+08 2.21€+08 1.25€+08 7.10E+07 4.02E+07
) priké  5.97E+10 2.85€+10 1.36E+10 6.47E+09 3.00E+09 1.47E+09 7.02€+08
0 grlnclpal photon sources in group 12, Bhotons/sec
mean energy = 2.4000 mev, nuclides exceeding 1.06-03 of total group release
nuclide time after discharge
fnitial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
90 1.01E+05 9.86E+04 9.66E+04 9.46E+04 9.27E+04 9.08E+04 B8.90E+04
rh106 6.78E+08 3.84E+08 2.1BE+08 1 23E+08 7T.00E+07 3.97E+07 2.25E+07
prisé 5.64E+0B 2.69E+08 1.28E+08 6.12E+07 2.92E+07 1.39€+07 6.635006
grinclpal photon sources in group 13 Bhotonslsec
mean energy = ¢.8000 mev. nuclides lxceedlng .0E-03 of total group release
.1 nuclide ne .fter discha
KA initial 304.6 d 608.8d 913 1d 1217 Sd 1521.9 d 1826 3d
& rh106 - 1.14E+408 6. 48E+07 3.68€+07 2.08E+07 §.1BE+07 L60E+06 3.79E+06
N prlk‘ ) ',5£E+07 2.476+07 1.03E+07 4.93E+06 2.35E+06 1.12E+06 5,34E+05
KO G o rincipal photon sources in roup 14 ghoton:laec
e 'ﬁ Tg:n energy = 2500 mev. N uclides oxceed ng ' éf 3 of total group release
- uclide ) : ter
; fnitial 30k.4 d 608.8d 913 id 1217 5d 1521 d 1826.3 d

rate

rate

rate

rate

rate

rate

rate
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rh106  1.97e+07 1.11E+07 6.32E+06 3.58E+06 2. 03E+06 1.156+06 6.52E+05
grincipal photon sources in group 1 ghotons/sec

mean energy = 7500 mev. nuclides exceeding 1. 3 of total group release rate (5.076+02) at 1521.9 d
nuclide time after d1scharge
initial 304.4 4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
rh106 8.67E+03 &.92E+03 2.796+03 1.58E+03 B.95E+402 5.07€+02 2.88E+02
0 Erincipal photon sources in group 16, Bhotons/sec
mean energy = 4.2500 mev. pnuclides exceed1ng 1.0E-03 of total group release rate (2.02E-06) at 1521.9 d
nuclide time after discha
fnitial 304.4 d 608.8d 913.1d 1217.5 d 1521. 9 1826 3d
ce142 1.46E-06 1.46E-06 1.46E-06 1.465-06 1.46E- 06 1.46E-06 1.46E-06
sm147 5.56E-07 5.57E-07 5.57E-07 5.57€-07 5.57E-07 5.58E-07 5.58E-07
0 principal photon sources in group 17 ghotons/sec
mean energy = &.7500 mev. nuclides exceed1ng 1.0E-03 of total group release rate (1.01E-06) at 1521.9 d
nuclide time after discharg
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826 3d
cel42 7.31E-07 7.31E-07 7.31e-07 7.31E-07 7.31E- 07 7.31e-07 7.31E-07
sm147  2.79E-07 2.79E-07 2.79E-07 2.79E-07 2.80E-07 2.80£-07 2.80E-07
1 . page 125
0 Erincipal photon sources in group 18, ghotons/sec
mean energy = 5.5000 mev. nuclides exceeding 1.0E-03 of total group release rate (7.50€-07) at 1521.9 d
nuctide time after dischar rge
Initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
cel42 5.42E-07 5.42E-07 5.42E-07 5.42E-07 S5.42E- 07 5.426-07 5.42E-07
sm147 2.07E-07 2.07e-07 2.07e-07 2.07E-07 2.07E-07 2.07€-07 2.07E-07
: age 126
photon spectrum as a function of time for heavy metals and their daughters P
0 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o0/ 8% uo2
power= .00 mw, burnup=  1461. mud flux="2.74E+08 n**2-sec
0 actinide Thoton release rates, photons/sec
basis = single reactor assembly
0
emean time after discharge
(mev) initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.00E-02 1.34E+14 1.26E+12 1.25E+12 1.25E+12 L25E412  1.24E+12  1.24E+12
3.00E-02 B.46E+12 &.66E+10 4.66E+10 4.66E+10 4.66E+10 4.66E+10 4.66E+10
5.50E-02 1.09E+13 2.33e+10 2.33e+10 2.33e+10 2.33e+10 2.33e+10 2.33E+10
B.50E-02 5.26E+13 1.51E+11 1.51E+11 1.51E+11 1.51e+11 1.51E+11 1.51e+11
1.20E-01 5.43E+13 2.93£+410 2.93E+10 2.93e+10 2.93e+10 2.93e+10 2.93E+10
1.706-01 1.726+12 1.91€+10 1.91E+10 91.91E+10 1.91€+10 1.91E+10 1.91E+10
3.00E-01 2.87e+13 1.31E+11 1.31e+11 1.31E+11 1.31E+11 1.31E+11 1.31E+11
6.50E-01 1.45E+12 6.89E+09 6.89E+09 6.89E+09 6.90E+09 6.90E+09 6.90E+09
1.13+00 1.85E+12 1.17e+09 1.17E+09 1.17€+09 1.18€E+09 1.18€E+09 1.18E+09
1.58E+00 &4.03E+08 4.036+08 &.04E+08 4.04E+08 4.056+08 4.056+08 4.06E+08
2.00E+00 9.82E+07 9.83E+07 9.84E+07 9.85E+07 9.84e+07 9.87e+07 9.88E+07
2.40E+00 3.66E+07 3.66E+07 3.67E+07 3.67E+07 3.6BE+07 3.68E+07 3.69E+07
2.80E+00 1.69E+07 1.69€E+07 1.68BE+07 1.66E+07 1.656+07 1.64E+07 1.63E+07
3.25E+00 3.04E+05 3I.04E+05 3.056+05 3.056+05 3.06€+05 3.06E+05 3.07E+05
3.75e+00 7.19€+03 7.18E+03 7.186+03 7.176+03 7.16€E+03 7.16E+03 7.1SE+03
4.25E+00 4&.13E+03 4&.13E+03 &4.13E+03 4.126+03 4.126+03 4.12E+03 4.11E+03
4.75e+00 2.38E+03 2.38E+03 2.386+03 2.37€+03 2.37c+03 2.37e+03 2.37E+03
5.50E+00 2.14E+03 2.13E+03 2.13E+03 2.13E+03 2.13£+03 2 13e+03 2.13E+03
0 total 2.94E+14 1.67E+12 1.66E+12 1.66€E+12 1.66E+12 1.65E+12 1.65E+12
0 mev/sec 2.51E+13 B8.10E+10 8.106+10 B.096+10 8.09e+10 B8.09E+10 B8.08E+10
0 actinide energy release rates, mev/watt-sec
0 basis = single reactor assembly
emean time after discharge

(mev) fnitial 304.4 d 608.8d 913.1d 1217. g d 1521.9d 1826.3 d
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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+00
1.58£+00
2.00E+00
2.40E+00
2.80€E+00
3.25€+00
3.75€e+00
4 .25E+00
4 .756+00
5.50E+00

total

gamma watts

initial

68E+00

35e+08
.34E+07
.50E+08
.126+09
63E+09
J1E+07
15E+09
J6E+08

28E+Q9

3.
6
1
1
1.
7.
2.
2.
5
1
4
2
1
2
]
4.
2.
2.
6.
4.02E+00

304.4 d

5.21E-08
1.33E-05
1.21E+01
5.56E-01
3.02E-02
6.41E-03
1.62E+01
4.80E-02
2.85E+00
3.99E+00
5.71E+01
1.71€+01
2.22E+00
2.72E+01
2.586+00
1.58E-15
1.36E+01
1.76€E+00
1.986+01
1.89€+00
5.15€-06
1.22€-15
7.89E+00
1.24E+00
1.16€+01
1.366+00
5.80€-02
2.296-12
1.10€e-15
8.70€+00
1.04E+00

s e o 2 0 o
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14E+06
.50E+05
.20E+05
.21E+06
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3.14E+06
3.50E+05
3.20E+05
3.21E+06
8.80€+05
8.10€E+05
9.84E+06
1.12E+06
3.30E+05
1.59E+05
4.92E+04
2.20€E+04
1.17E+04
2.48E+02
6.73E+00
4.38E+00
2.82E+00
2.93E+00
2.02E+07
1.30E-02

.50E+05

.02E+07
.30E-02

p—

1

50E+05
20E+05
21E+06
80E+05
10E+05
84E+06
12E+06
30E+05
59€+05
93E+04
21E+04
16E+04
48E+02
72E+00
38€+00
82€+00
93E+00
02e+07
30€-02

3.
3.
3.
3.
8.
8.
9.
1.
3.
1
4
2
1
2
(]
4
2
2
2
1.

2E+06 °

R
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3.11e+06 3.10E+06
3.50E+05 3.50E+05
3.20E+05 3.20E+05
3.21E+06 3.21E+06
8.80E+05 8.8B0E+05
8.10E+05 8.10€+05
9.84E+Q6 9.BLE+06
1.12E+406 1.12E+06
3.31E+05 3.31E+05
1-60E+05 1.60E+05
4. 93E+04 4.94E+04
2.21E+04 2.21E+04
1.156+04 1.14E+04
2.49€+02 2.49E+02
6.7T1E+00 6.T1E+00
4.376+400 &4.37E+00
2.81E+00 2.81E+00
2.93E+00 2.92E+00
2.026+07 2.02E+07
1.30e-02 1.30E-02 )
page 127

neutron source intensity as a function of time

sas2h: far field crit based on b&w 15x15, 3.00wtX,
alpha-n neutron source,
basis = single reactor assembly

608.8 d
.22E-08

.33E-05
21E+01

.99E+00

e e & o s o
~
nN
m
+
o
-

-99€E+01

~71E+00
04E+00

-ObN\!I---ﬂwbU!‘----wONNN-UIWNb-GuUl—--Ul
[+ 4 . ]

913.1 d

5.23E-08
.33E-05
.21E+01
.48E-01
.03E-02
43E-03
.62E+01

7ZE+00

1
1
5
3
é
1
&
2
4
5
1
2
2
2
? .44E-24
1.
1.
1.
5.
i.
7.
1.
1.
1.
S.
2.
1.
8.
1.03E400

12
5

17.5 d

.23E-08
.34E-05
.22E+01
L44E-01
.04E-02
.44E-03
.62E+01
.81E-02
.79E+00
.01E+00
.T4E+01
.T2E+01
.17€+00
.73E+01
.60€+00

neutrons/sec/basis

1521.9 d 1826.3 d
5.24E-08 5.25E-08
1.34E-05 1.34E-05
1.226+01 1.22E+01
S.40E-01 5.36E-01
3.04€-02 3.05€£-02
6.45E-03 6.46E-03
1.62E+01 1.63E+01
4.82E-02 4.82E-02
2.77E+00 2.75E+00
4.01E+00 4.02E+00
S.T4E+01 5.75E+01
1.72E+01 1.72€+01
2.16E+00 2.14E+00
2.73E+01 2.74E+01
2.60E+00 2.60E+00
.00E+00 .00E+0C
1.376+01 1.37€+01
1.71E+00 1.70£+00
2.00E+01 2.00E+01
1.906+00 1.90€+00
5.17e-06 5.17€-06
.00€E+00 .00E+00
7.916+00 7.92E+00
1.21E+00 1.20E+00
1.17E+01 1.17E+01
1.36E+00 1.37€+00
5.826-02 5.82€-02
2.29€-12 2.29€-12
.00€E+00 .00E+00
8.73E+00 8.74E+00
1.02e+00 1.01€+00

20gwd/mtu 40X h2o/ 8X uo2
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-0

th229
th230
th232
pa23i
u230
u231
u232
u233
u23é
u23s
u23é
u238
np235
np237
pu23s
pu237
pu23s8

pu239
pu240
pu2éi
pu2é4?2
am239
am240
am24
am242m
am243
cm2é 1
cm24?2
cm243
cméé
cm245
cm24 b
cm247
cm248
bk249
cf249
total

th230
pa231
u232
ulé
u23s

neutron source intensity as a function of

sas2h: far-field crit based on b&w 15x15,
spontaneous fission
basis = single

p—
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.15€6-14
8.11E+04

.96E-01
.69E+01
.94E-05
.T9E+00

ONOWNO a0 WIS
e s 2 s u e s 8 s e e
~
-
m
+
o
w

.06E+04

e ALY K s O et s O et O
« v s 8 8 8 s e 0w s s s e s s
w
N
m
+
o
nN

8.00E+04

neutron source intensity as a function of

7.98€-01
S5.70E+01
2.95€E-05
4 _80E+00
.00E+00
.00E+00
J17€-01
.62€+01
.T1E+03
.36E+02
.05E+03
.32E+02
.91€-10
.35€+03
.30E-02
1.77€-20
7.95E+04

OB s s O 2O

time

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

alpha-n neutron source, neutrons/sec/basis
basis = single reactor assembly

File Name: tuff3.sum
7.91-01 7.92e-01 7.93E-01
5.67E+01 5.68E+01 5.68E+01
2.93E-05 2.94E-05 2.94E-05
4.77€+00 &.78E+00 4.78E+Q0
2.20E-11 B.676-16 3.41E-20
1.48E-11 .00E+00 .00€+00
9.60E-01 9.53E-01 9.46€E-01
1.616+01 1.61E+01 1.61E+01
6.71E+03 &6.71E+03 6.71E+03
1.36E+02 1.36E+02 1.36E+02
1.05E+03 1.05E+03 1.05E+03
8.326+02 B8.32E+02 8.32E+02
2.42E-08 1.42E-08 8.34E-09
3.356+03 3.35e+03 3.356+03
1.426-01 1.16E-01 9.53e-02
2.62E-08 2.45E-10 2.30E-12
8.276+04 B.22E+04 B8.16E+04
initial 304.4 d 608.8d
4.B7E+04 4 .87E+04 4.B7E+0D4
8.55E+02 8.556+02 8.55€+02
2.99€-03 2.87E-03 2.75E-03
4.8B7E-05 &.87E-05 4.8BE-05
7.58E-13 .00E+00 .00E+00
1.19€-12 .00E+00 .00E+00
7.23E+01 7.25E+01 7.26E+01
2.57€-04 2.56E-04 2.55E-04
B8.95E-06 8.956-06 8.95E-06
1.02E-14 1.64E-17 2.64E-20
7.70E-01 2.69E-01 1.31E-01
4&.01E-09 3.93E-09 3.85E-09
5.50E-07 5.326-07 5.16€-07
1.736-13 1.73E-13 1.73E-13
2.57E-16 2.57€-16 2.57E-16
7.786-25 7.78E-25 7.78E-25
5.24E-27 S.24E-27 5.24E-27
8.93E-33 4.73E-33 2.36€E-33
1.51€-28 1.51E-28 1.51€-28
1.45E+05 1.44E+05 1.44E+05
initial 304.4 d 608.8d
1.46E-03 1.46E-03 1.46E-03
5.98E-04 2.995-04 5.99E-04
5.90E-05 .85E-05 S5.81E-05
1.44E+01  1.44E+Q1  1.44E+01
1.66E+400 1.66E+00 1.66E+00

913.1 d

4 .B7E+04
8.54E+02
2.656-03
4.88E-05
.00E+00
.00E+00
.28E+01
.S4E-04
.95€-06
.25E-23
.30E-02
.T7E-09
.99E-07
.7T3E-13
.57€-16
T8E-25
R24LE-27
31€-33
.51g-28
1.43E+05

- s TN = 3 O SO NI~

1217.5 d

4 .B7E+04
8.54E+02
2.54E-03
4 .88E-05

.00E+00

.00E+00
.29E+01
.53€E-04
.95E-06
.B4LE-26
.23E-02
.70E-09
.B4E-07
.73E-13

.25E-34
.51€-28
1.43e+05

- IASNN =2 OO N~

1521.9 d

.B7E+04
.54E+02
L44E-03
.88E-05
.00E+00
.00E+00
.30E+01
.52E-04
.95E-06
.10€-28
.92E-02
.62€E-09
.68E-07
.73€-13
57€-16
.T8E-25
.24E-27
.63E-34
.51€-28
1.42E+05

SN0

i PTG = I Gl = == OO N

reactor assembly
1521.9 d 1826.3 d

913.1 d 1217.5 d
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.T2E-05 |

H
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1.66€+00
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"{.66E+00

1826.3 d

4.B7E+04
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3.00uwtX, 20gwd/mtu 40X h2o/ 8X uo2

neutron source, neutrons/sec/basis

.&44E+01
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page 129

e dmdand e



Aug 29 14:06 1996 File Name: tuff3.sum BBA000000-01717-0200-00021 REV 00  ATTACHMENT XVI - Page 97

585+02

u236 1.58E+02 1.58E+02 1.58E+02 1.58E+02 1.58€+02 1. 1.58E+02
u237  1.226-09 1.056-16 1.01E-16 9.69E-17 9.31E-17 B.94E-17 8.59€-17
u238  1.17E+05 1.17E+05 1.17€+05 1.17e+05 1.17€+05 1.17E+05 1.17€+05
u239 9.66E-10 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np236 7.33E-09 7.33E-09 7.33e-09 7.33E-09 7.33e-09 7.33e-09 7.33€-09
np238 2.01E-08 7.51€-17 7.4BE-17 7.45€E-17 T7.42E-17 7.39E-17 7.36E-17
np239 1.98E-05 9.28E-17 9.28E-17 9.28E-17 9.28E-17 9.28E-17 9.28E-17
pu23é  9.60E-03 7.87E-03 6.45€-03 5.29€-03 4.336-03 3.55E-03 2.91E-03
pu238  1.53E+04 1.52E+04 1.51E+04 1.50E+04 1.49€E+04 1.4BE+04 1.47E+04
pu239  2.61€+01 2.61E+01 2.61E+01 2.61E+01 2.61€+01 2.61E+01 2.61E+01
pu240 5.68E+03 5.68E+03 5.68E+03 5.686+03 5.6BE+03 5.686+03 5.68E+03
pu2éi 1.07€-04 1.03E-04 9.91E-05 9.526-05 9.156-05 8.78E-05 8.44E-05
pu242 3.80E-02 3.80E-02 3.80E-02 3.80E-02 3.80E-02 3.80E-02 3.80€£-02
pu243  3.08E-15 3.36E-35 3.36E-35 3.36E-35 3.36E-35 3.36E-35 3.36E-35
pu24é  7.37E-28 T.43E-28 7.49E-28 7.556-28 7.61E-28 7.67E-28 7.73E-28
am241 2.78E-02 2.796-02 2.80E-02 2.80€-02 2.81€-02 2.81E-02 2.81E-02
am242m  1.22E-03 1.22€-03 1.21€-03 1.21E-03 1.20€-03 1.20E-03 1.19€E-03
am242 1.28E-05 1.32E-06 1.31€-06 1.31E-06 1.30E-06 1.30E-06 1.29E-06
am243  &4.12E-08 &4.12E-08 &.12E-08 4.126-08 4.12E-08 4.12E-08 4.12E-08
am244 B.31E-16 .00E+00 .00E+00 .00E+00 .00E+C0 .00E+00 .00E+00
cm242 3.85E+00 1.35E+00 6.556-01 4.64E-01 &.11E-01 3.956-01 3.90€-01
cm243 B.71E-11 B.53E-41 8.34E-11 8.19e-11 8.03E-11 7.87e-11 7.71e-11
cm244  7.1TE-05 6.94E-05 6.73E-05 6.51E-05 6.31E-05 6.11E-05 5.92E-05
om245 &4.69E-14 4.69E-14 &.69E-14 4.69E-14 4.69E-14 4.69E-14 &.69E-14
om246  9.25E-12 9.25E-12 9.25€E-12 9.25€-12 9.25€-12 9.25E-12 9.25E-12
cm248  B.S9E-20 B.59E-20 B8.59€-20 B.59£-20 8.59E-20 8.59€-20 8.59E-20
bk249  4.92E-29 2.55€-29 1.326-29 6.81E-30 3.52E-30 1.B2E-30 9.42E-31
cf249 B.82E-29 B.B7E-29 B8.B9E-29 B8.89E-29 8.88E-29 B8.87E-29 8.B6E-29
cf250 3.95E-26 3.7BE-26 3.62E-26 3.46E-26 3.31E-26 3.176-26 3.03€-26
cf252 4.0BE-30 3.26E-30 2.45E-30 1.63E-30 1.63E-30 1.63E-30 1.63E-30
0 total 1.38E+05 1.3BE+05 1.38E+05 1.38E+05 1.38£+05 1.386+05 1.38E£+05
0 total 2.83E+05 2.B3E+05 2.82E+05 2.BTE+05 2.81E+05 2.80E+05 2.79E+05
1 page 130

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

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o0/ 8% uo2
alpha-n neutron spectra, neutrons/sec/basts
basis = single reactor assembly

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

1 6.436+00 - 2.00E+01 .000E+00 .0OOE+00 .00CE+00 .000E+00 .000E+00 .000E+00 .00ODE+00
2 3.00E+00 - 6.43E+00 2.801E+04 2.791E+04 2.780E+04 2.770E+04 2.759E+04 2.749E+04 2.T3I9E+04
3 {.85E+00 - 3.00E+00 7.9356+04 7.905E+04 7.875€+04 7.846E+04 7.817E+04 7.788E+04 7.759E+04
% 1.40E+00 - 1.85E+00 2.131E+04 2.123E+04 2.115E+04 2.107E+04 2.099E+04 2.092E+04 2.084E+04
5 9.00E-01 - 1.40E+00 1.199€E+04 1.194E+04 1.190E+04 1.185E+04 1.181E+04 1.177E+04 1.172E+04
6 4.00E-01 - 9.006-01 3.482E+03 3.469E+03 3.456E+03 3.4436+03 3.430E+403 3.418€+03 3.405E+03
7 1.00E-01 - &.00E-01 5.442E+02 5.422E+02 5.401E+02 5.381E+02 5.361E+02 5.341E+02 5.321€+02
8 1.70E-02 - 1.00E-01 .000E+00 .000E+00 .000E+00 ,000E+00 .0OOE+00 .0QO0E+00 .DOOE+00
9 3.00E-03 - 1.70E-02 .000E+00 000E+00 .000E+00 .0O00E+00 000E+00 .000E+00 .000E+00
10 5.50E-04 - 3.00E-03 .00OE+00 .000E+00 .O00E+00 .000E+00 .000E+00 .000E+00 .0QOOE+00
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .OOOE+00 .000E+00 .OQOE+00 .0Q0E+00 .0COE+00
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .O00E+00 .000E+00 .0OQE+00
43 1.00E-05 - 3.00E-05 .OC0E+00 .000E+0C .OOOE+00 .000E+00 .000E+00 .0QQQE+00 .000E+00
1% 3.05€-06 - 1.00€E-05 .O000E+00 .000E+00 .000E+00 .0Q0E+00 .000E+00 .000E+00 .000E+00
15 1.77€-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .0Q0E+00 .0GQE+00
16 1.30E-06 - 1.77E-06 .O000E+00 .000E+00 .000E+00 .000E+00 .O00E+00 .OGOE+Q0 .000€E+00
17 1.136-06 - 1.306-06 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .00QE+00
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6.43E+00 -
3.00E+00 -
1.856+00 -
1.40E+00 -
9.00E-01 -
4.00E-01 -
1.00€E-01 -
1.70€E-02 -
3.00€E-03 -
5.50€-04 -
1.00E-04 -
3.00E-05 -
1.00E-05 -
3.05€E-06 -
1.77E-06 -
1.30€E-06 -
1 -
1 -
8 -
4 -
3 -
2 -
1 -
5 -
3 -
1 -
1 .

y .

6.43E+00 -

2
6
3
1
1

9
4

1
1
3
5
1
3
1
3
1
1
1
1
8
4
3
2
1
5
3
1

.13-06 .000E+00 .00CE+00 .0Q0O0E+00
.00E-06 .000E+00 .000E+00 .000E+00
.00E-07 .000E+00 .000E+00 .000E+00
.00E-07 .000€+00 .O00E+00 .000E+00
.25€-07 .000E+00 .00Q0E+00 .000E+00
.25E-07 .000E+00 .0O0E+00 .0O0OE+0Q0
.00E-07 .00OE+00 .0OOE+00 .000E+00
.00E-08 .000E+00 .000E+00 .0O0OE+00
.00E-08 .Q00E+00 .000E+00 .000E+00
.00E-08 .000E+00 .000E+00 .000E+00

1.447E+05 1.441E+05 1.436E+05

.000£+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000E+00
.000E+00
.000E+00
.000E+00
1.431E+05

.000E+00
.000E+0C
.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000E+00
.000E+00
.000E+00
1.425€E+05

.000E+00
.000E+00
.000E+00
.00CE+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
1.420E+05
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.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000E+0Q0Q
.000E+00
.000E+00
.000E+00
.000E+00
1.415€+05

spontaneous fission neutron source spectrum as a function of time

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20
spontaneous fission neutron spectra, neutrons/sec/

basis = single reactor assembly

boundaries, mev initial 304.4d 608.84d

.00E+01 2.645E+03 2.643E+03 2.641E+03
L43E+00 2.899E+04 2.897E+04 2.895E+04
.00E+00 3.159E+04 3.157E+04 3_155E+04
.85E+00 1.790E+04 1.789E+04 1.788E+04
.4O0E+00 2.457E+04 2.455E+04 2.454E+04
.00E-01 2.738E+04 2.736E+04 2.734E+04
.00E-01 5.406E+03 5.402€+03 5.39BE+03

.00E-01 .000E+00 .000E+00 .0O0OE+00
.70E-02 .0O0E+00 .0O0E+Q0 .000E+0Q0
.00E-03 .000E+00 .000E+00 .00O0E+00
.S0E-04 .000E+00 .O00E+00 .00O0E+00
.00E-04 .000E+00 .000E+00 .OOOE+00
.00E-05 .000E+00 .0ODE+00 .000E+00
.00E-05 .000E+00 .000E+00 .000E+00
.056-06 .000E+00 .Q00E+00 .000E+0D
.77€-06 .000E+00 .O00E+00 .000E+0Q0
.30E-06 .O00DE+00 .000E+00 .0COE+00
.13e-06 .000E+00 .QODE+D0 .0OOQE+00
.00E-06 .000E+00 .000E+00 .OOOE+00
.00E-07 .000E+00 .000E+00 .000E+00
.00E-07 .000E+00 .0Q0E+00 .0OOE+00
.25E-07 .000E+00 .0O0E+00 .00OE+00
.256-07 .000E+00 .0OO0E+Q00 .000E+Q0
.00E-07 .000E+00 .0O00E+00 .0O0OE+00
.00E-08 .QO0E+00 .000E+00 .OOOE+00
.00E-08 .000E+00 .000E+00 .00OE+00
.00E-08 .000E+00 .000E+00 .OO0QE+00

1.385E+05 1.384E+05 1.3B3E+05

913.1 d

2.639€+03
2.893e+04
3.152E+04
1.786E+04
2.452E+04
2.732€+04
5.394E+03
.000E+00
.000E+00
.000€E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€+00
.000E+00
.000E+00
.000E+00
1.382e+05

1217.5 d
2.637E+403

.000E+00
.000€E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000€E+00
.000E+00
.000E+00
,000E+00
.000E+00
.000€E+00
1.381€+05

1521.9 d

2.635E+03
2.889E+04
3.14BE+04
1.784E+04
2.448E+04
2.728E+04
5.386€+03
.000E+00
.000E+00
.000E+00
.000E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000€+00
.000E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000€+00
.D00E+00
.000E+00
.000€+00
.000E+00
1.380€E+05

gud/mtu 40X h2o0/ B% uoZ
asis

1826.3 d

2.634E+03
2.887E+04
3.146E+04
1.783€+04
2.447E+04
2.726E+04
5.382E+03
.000E+00
.000E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+00
.000€E+00
.000€E+00
.000E+00
.000E+00
.000E+00
.000€+00
.000€+00
.000E+00
.000E+00
1.379€+05

total (alpha-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 15x15
neutron spectra, neutrons/sec/ﬁa
i R basis = single reactor assembly

boundaries, mev * inftial 304.4d 608.8d 913.1d 1217.5d 1521.9.d 1826.3 d

2.00E+01 2.645E+03 2.643E+03 2.641E+403 2.639E+03
3.006+00 - 6.43E+00 5.700E+04 5.687€+04 5.675E+04

5.662e+04

SiOOHt!, 20gwd/mtu 40X h20/ 8X uol
sis

2.637E+03 2.635E+03 2.634E+03

5.650E+04 5.638E+04 5.625E+04

page 131

page 132
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-3 1.856+00 - 3.00E+00 1.109E+05 1 106E+05 1.103E+05 1.100E+05 1.097€+05 1.094E+Q5 1.090E+05
4 1.40E+00 - 1.85E+00 3.921E+04 3.9126+04 3.903E+04 3.894E+04 3.885E+04 3.875€+04 3.B6EE+04
S 9.00E-01 - 1.40E+00 3.656E+04 3.650E+04 3.643E+04 3.637E+04 3.631E+04 3.625E+04 3.619E+04
6 4.00E-01 - 9.00E-01 3.084E+04 3.083E+04 3.080E+04 3.076E+04 3.073E+04 3.070E+04 3.067€+04
7 1.00E-01 - 4.00E-01 5.950E+03 5.944E+03 5.938E+03 5.932E+03 5.926E+03 5.920E+03 5.915E+03
8 1.70E-02 - 1.00E-01 .0DOOE+00 ,000£+00 .OCOE+00 .000E+00 .O000E+00 .0Q00E+00 .ODOE+00
9 3.00E-03 - 1.70E-02 -000E+00 ~000E+00 ~000E+00 -000E+00 .DO0E+00 -000E+00 .000E+00
10 5.50E-04 - 3.00E-03 ,000E+00 .000E+00 .0OQE+00 .000E+00 .0Q0E+00 .000E+00 .000E+00
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .OOOE+00 .00OE+00 .0Q0E+00 .0O0E+00 .00OE+00
12 3.00E-05 - 1.00E-04 .O00E+00 .000E+00 .0Q0E+00 .000E+00 .0Q00E+00 .0OO0E+00 .0COE+00
13 1.00E-05 - 3.00€E-05 .O000E+00 .000E+00Q .OOOE+80 .000e+00 .000£+00 .000E+00 .OOOE+00
14 3.056-06 - 1.00E-05 .000E+00 .000E+00 .000E+00 .000£+00 .0OOOE+00 .00DE+00 .00O0E+00
15 1.77€E-06 - 3.056€-06 .000E+00 .000E+00 .00OE+00 ,000E+00 .000E+00 .000E+00 .000E+00
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .000E+00 .000E+00 .OOOE+D0 .000E+00 .00OE+00
17 1.13e-06 - 1.30E-06 .000E+00 .QOOE+00 .0ODE+00 .000E+00 .00OE+00 .000E+00 .000E+00
18 1.00E-06 - 1.13E-06 .O0O0OE+00 .0OO0E+00 .00DE+00 .00QE+00 .000E+00 .O000E+00 .000€E+00
19 8.00E-07 - 1.00E-06 .000E+00 .000£E+00 .0OOE+00 .000E+00 .000E+Q00 .000E+00 .000E+00
20 &4.00E-07 - 8.00E-07 .O00E+00 .000E+00 .00OE+00 .000E+00 .0O0E+00 .000E+00 .0OQE+00
21 3.256-07 - 4.00E-07 .ODOE+00 .O00E+00 .0QOE+00 ,000€E+00 .DOOE+00 .0Q0E+00 .000E+00
22 2.256-07 - 3.256-07 .000E+00 .000E+00 .0OCE+00 .000E+00 .000E+00 .000E+00 .000E+00
23 1.00E-07 - 2.25€-07 .000E+00 .OOOE+00 .DOQOE+00 .OOOE+00 .000E+00 .000E+00 .000E+00
24 5.00E-08 - 1.00E-07 .O00E+00 .OO0OE+00 .000E+00 .000E+00 .000E+00 .0D00E+00 .0OOE+00
25 3.006-08 - 5.00E-08 .000€+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .OOQE+Q0
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .000E+00 .0OOE+00 .000E+00 000E+00 .000E+00
27 1.00E-11 - 1.00E-08 .000E+C0 .0OOE+00 .OODE+00 .0OQOE+00 _.00QE+G0 .000E+00
? 2.832E+05 2.8256+05 2.819€+05 2.812E+05 2.806E+05 2. 800E+05 2.794E+05
1 * gamma sources determined *
Ocase applies the following photon data base
master photon library
in binary mode
0 the sources include photons of nuclides for...

light elements
actinides
fission products

b

1 gamma source spectrum for gamma lines (sas?)

0 1 5 day time of the requested nuclides

g energy interval in mev photons / second mev / second
1.0000E-02 to 5.0000E-02 4,2926E+12 1.2878E+11
5.0000€-02 to 1.0000€-01 1 2905E+12 9.6789E+10
1.0000€-01 to 2.0000E-01 7.9924E+11 1.1989E+11
2.0000E-01 to 3.0000E-01 2.5376E+11 6.3439E+10
3.0000E-01 to 4 .0000E-01 2.7579E+11 9.6525E+10
4 .0000E-01 to 6.0000E-01 1.3287e+11 6.6435E+10
6.0000£-01 to 8.0000E-01 5.6825E+12 3.9777E+12
8.0000E-01 to 1.0000E+00 2.8643E+10 2.5779e+10
1.0000E+00 to 1.3300E+00 2.0943€+10 2.4399E+10
1.3300E+00 to 1.6600€+00 7.7815€+09 1.1633E+10
1.6600E+00 to 2.0000€+00 7.8011€+08 1.4276E+09
2.0000E+00 to 2.5000E+00 7.4369E+08 1.6733E+09
2.5000€E+00 to 3.0000€£+00 2.1896E+07 6.0214E+07
3.0000E+00 to 4.0000E+00 8.9081E+05 - 3.1178E+06
4 .0000E+00 to 5.0000E+00 6.3857E+03 2.8736E+04
5 0000€E+00 to 6.5000£+00 2.5277E+03 1.4534E+04

6.5000E+00 to 8.0000£+00 4 .8968E+02 3.5502€+03

8.0000€+00 to 1.0000E+01 1.0307€+02 9.2764E+02

0 totals 1.2786E+13 4.6146E+12
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0
0
1
0
0
1

total energy from nuclides with spectrum data
total energy from nuclides with no spectrum daga

.results on logical unit no. 71, position 2, for time ste
title: sas2h: far-field crit based on b&w 15x15, 3.00wtX,

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

5093

4.6146E+12
7.5490E+05

, subcasel?2. (run position 1, case position
d/mtu 40% h2o/ 8% uo2

2)
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primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )

1
- module sasz2h

SAS2H: Far-Field Crit based on B&W 15x15, 3.00wtX, 20gwd/mtu 40% K20/ 8% uo2
latticecell

44group
7

! mixtures
arbm-ftuff

kr-83
kr-85
sr-90
y-89
mo-95
zr-93
Ir-94
zr-95
nb-94
tc-99
rh-103
rh-105
ru-101
ru- 106
pd- 105
pd- 108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
pr-141
pr-143
ce-144
nd- 143
e 1
pm-
pm- 148
nd- 147
sm-147
sm- 149
sm- 150
sm- 151
sm- 152
gd- 155
eu-153

eu-155
arbm-tuff1

- o e cnh e e e o ol el e o et el i sl el kN rd e ik el e e d B h ek h e ek e ek R —h ok

arbm-tuff2

File Name: tuff2.sum BBA000000-01717-0200-00021 REV 00‘ ATTACHMENT XVIT -

will be called

of tuff infinite slabs:
2.6344 14 0 0 0 1001 1.055 B016 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
92238 28.593 93237 0.033 1 1.0 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
1-20 538 end
}-20 538 end
1
1
1
1
1
1
1
1
1
1
1
1
1
1
9

]

-20 538 end
-20 538 end
-20 538 end
-20 538 end
-20 538 end
-20 538 end
-20 538 end
-20 538 end
-20 538 end
1-20 538 end

0
0
[
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o]
0
0
0
0
0
0
0
0
0
0
0
0
0
0 :
0 1-20 538 end
0

0

0

0

1

.789 12000 0.490
94 20000 1.989

789 12000 0.490
4 20000 1.989

5
0533 9 0 0. 0 10
13027
26000
1.90533 9 0 0 0 10
13027

26000

o 0o
O

OO O0OD

Page 1
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1

File Name:

' fuel-pin-cell geometry:
?

symms labcel |
1]

340. 280.

tuff2.sum

13 281.

BBA000000-01717-0200-00021 REV- 00

T o =@ v ® = = = = = = = w = = ®w= = =w ®w ®w ®w = = ®w ® ® ®» = = = = = =

- - -

I

assembly and cycle parameters:

npin/assm=1 fuelngth= 280 ncycles 5 nlib/cyc=1 volfueltot=1.1494E7
printlevel=6 inplevel=0
power=0.004 burn=3. 6525e5 doun 0.
powers= 0 004 burn=3.6525e5 down=0.

power=0
power=0
power=0
end

00000000000
0000000000000
0o 00
00 00
00 0o
(1] 00
oo 0o
00 00
oo oo
(1] 1]
0000000000000

00000000000
dddddddddddd
ddddddddddddd
dd dd
dd dd
dd dd
dd dd
dd dd
dd dd
dd dd
dd . dd
ddddddddddddd
dddddddddddd

0000000
000000000

00 00
00 - 00
00 00
00 00
00 a0
00 00
00 00

FEFFFFPECLTT
FEFEFFEFTETTT
rr rr
rr rr
rr rr
FFFFPTEPPFCPT
FrTEPrTEErET
rr Fr
rr rr
rr rr
rr rr
rr rr
anaaassaa
aasaaanaaaa
aa aa
aa aa
aa as
aaaaaasananaa
aaaaaadaasaaa
aa aa
aa aa
sa aa
aa aa
aa aa
88883883888
8888888888888
88 88
88 - 88
a8 88
88888888888
" 88888888888
a8 88
88 88

.004 burn=3.6525e5 doun-O.
0.004 burn=3.6525e5 down=
0.004 burn=3.6525e5 doun'l .82625e3

jifiiiiiiii
jifiiitiiii
ii
i
ii
ii
ii
ii
ii
ii
iii
iii

iiiii
iiifd

vv
vv

$3323

\Ad

vv vv
vv vv
\AAAJ

99999999999
9999999999999
99 99

99 9999999
99 9999999

9
9999999999999
99999999999

——
ey
e —
P
-y
P
-
-y o
——y

e by e e aahy mbe mbn el e mbe e bt

P ]

e oy
- -y
——r —y
-t e
-t by
sy wte
anty wtu
- ——
—to mte
-y oy

22222222222
2222222222222
22 2

22

ececeeceeecece
eeeeeceeceeeeee
ee

ee

ee

eeeceeeeee
eeeeceeee

eeeeeeeeceeeee
eeeeeececeeeee

88555858888
8885885558888
88 8s
88
88
$858588558SS88

$8588S555S888S

88 38
8888885558888
885858855888

88888883888
8888888888888
88 88
88 88
88 88

88888888888

88888888888
88 88
88 88

nn
nn
nn
nn

nn
nn
nn

ATTACHMENT XVII -

Page 2

nn §5S555SSSSS

NN SSSSS5S55SSSS

nn s8s sS

nn ss
nn sS

NN SSSSSSSSSSSS

n nn 5555585555888
nn  nn 8s
nn nn 8s
nnnn  sS ss
nNN  SSSSSSSSSSSSS

nn $55585585SS

/7 99999999999
/7 9999999999999
1/ 99 99
// 99 64
// 99 99
/ 9999999999999
999999999999

99

99

—

666666666666
2266666666666

66

65

666666666666
6666666666666
66 66
66 66
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O =-b
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-

g
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tuff2.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XVII - Page 3
7/ 22 88 88 /7 9
1/ 2222222222222 8888888888888 /7 9999999999999
88888888888 174 2222222222222 88888888888 /7 999999999999
33333333333 6666665666666 5555555555555
3333333333333 6666666666666 5555555555555
HHEH 33 33 66 HHH 55
88 HHH 33 66 O 55
88 HEH 33 66 HES 55
333 666666666666 555555555555
333 6666666666666 5555555555555
(] 33 66 66 - 55
88 : Loene 33 66 66 HEH
88 I 33 33 66 66 O 55 55
3333333333333 6666666666666 5555555555555
33333333333 66666666666 55555555555
8S5SSSSSSSS ccccecececee aaaasaaaaa Lt eeeeeeeeeeeee
$8SS5SSSSSSSS ccceecceeccecce anaaaaanaaa l eceeeeeeeeeee
ss 8S cc cc aa aa t ee ’
sSs cc aa aa bl ee
ss cc aa aa Ll ee
55SSSS5SSSSS cc apanaaaanaaaa ll eeeeceeee
$SS555S588SS cc aaaaaaaaanaaa i eeceeeeeee
ss cc aa aa it ee
Ss cc aa aa L ee
ss ss cc cc aa aa L ee
SSSSSSSSSSSSS cceceececccecccce aa aa teeeeereeeet eceeceeeeeeee
§SSSS558S8SS ccececcecececec aa aa teeereeeeeeet eceeeeeeeeeee

(3222222322322 2232222322222 R L2 R 2 2 d ittt et ladliad il ad st dlisdl)d])
AAARARA AR TR TR AT RRNAAA R R RN AN AR RA RN AR AN AR R Rk hd kb ddddkdddd
RRARARRRRAARARRNRERR R RN AR RN ANRERANRRRFARAARNA AR AR R RN RN AT AR b kb hdrhhhhdddddd

e dr kW L2323
hdededalle program verification information bolodododd
*dedekk L2322
hdodololle code system: scale version: 4.3 bk de
Rkkdk wdhdkdd

L2222 2222 232 232222 2 R RSS2 X2 222 2222 R 2 d i 2 tlq il st iltdssd]]
WARRARAN AR AR KRR A RA R RN RN EERRANNRARRNRARREAARR A A RAR RN AR AR ARk bk ke ke kd

(2322 L2 2217
hhkvkedd L2 2 317
el program: 000004 wxRRE
ket dd (233131
badodudoled creation date: 03/13/96 R ARk
L2222 L2 2 2 2]
whkd ok library: /usri/ornl/Scale/bin ok
L2 2 23] Rl
hhdkdd L2 2 22 4
whwk test code: origens RARRR
L 2 22 2] [ 222 2]
whk version: 3.0 21T
hhkdd L 2. 224 3
Wk & jobname: davis .
L3123 whhdkd

66 66
6666666666666
66666666666

88888888888
8888888888888
88 88

a8 88
88 88
88888888888
88888888888

88 88
88 88

88 88
8888888883888
88888888388
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54q array
library information...

ek ok date of execution: 08/28/96
*hkkk

Feddk ok time of execution: 18:36:58
L2 223 )
o o i ok ok

Page 4

W ek
hhkkk
bk
wrdekokd
% % k&

P Ll I I L L T eI I
LA R 222 22 R 22 2 d gttt al sl s ittt itttz slidlt]
REERRRERRA AR NIRRT RN AR A A AR AR AN R AR R R AR AR A Rk kbbb khkkdd

cross-section data taken from position number 1 of library on unit 33.

pass
ass

1
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 l:brary updated was...

pass
ass

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 librar .Egdated Mas...

whhhhhhkhddd

LIE BE I IR NE BE JE NR OE IR IE NN I B N )

prelim lwr origen-s binary working library--id = 1143
made from modified card-image origen-s librarfes 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 groduced from
the "presas2" case updating all nuclides on the scale "burnup" library

fission product yields are from endf/b-v
hoton 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

0 -1q array has 1 entries,

0 0q array has 1 entries.

0 0q array has 1 entries,

0 0q array has 1 entries.

0 Og array has 1 entries.

0 bt. ﬁrec. machine word applied has, at least, a 16 significant figure accuracy.
0 short-lived split test fraction, gqxn = .1188€E-04

0 half-norm of matrix used, axn = 7.0000€+00

0 4-place-accuracy-retention ratio, ratio4 = 6.4516E-13
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 3q array has 1 entries.

0 4q array has 1 entries.

? has 12 entries.

REXARRRRRRERARRRAARAAARRRAAREARRNAARAARRARRREAA A AR AR AR A b bk d

IR IR 3 IR N B NE IR R OE IR O O O N
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*

*

ii*tﬁi***ii*ii***ii'ii*ﬁi*ﬁ****ﬁti***l***i*i**ii**iI*i*t**iﬁ******ii**ﬁi*hi*i***

.other identification and sizes of library.
data set name: ft33f00

872871996
16

date library was produced

total number of nuclides in library

number of light-element nuclides

number of actinide nuclides

number of fissfon product nuclides

number of nonzero off-diagonal matrix elements

i**iii*i**i****i*iiii*'*iii*il***l***iii**ii**iii*ii*tiii****iii**'iii*itﬁt*iii*

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

nuclide concentrations, grams
basis =single reactor assembly

initial 1E-18 d
na 23 1.736+05 1.73€+05
al 27 1.35E+06 1.35E+06

total 1.52E+06 1.52E+06

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h20/ BX uo2

initial
u2l3s4 2.12E+03
u23s 1.72E+05

1E-18 d
-126+03
.T2E+05

nuclide concentrations, grams
basis =single reactor assembly

2
1
u236  4.12E+04 g 126+04

u238 B.66E+06
np237

66E+06
9.99E+03 9.99E+03

total 8.88BE+06 8.BBE+06
sas?h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2

power=

.00mw, burnup=

1461.mud,  flux= 2.99E+08n/cm**2-sec
Easis =

ATTACHMENT XVII -

Page S

light elements

actinides

page

page

page

(note, k-infinities, clad and moderator absorptions are corr;g;saonly, if correctly weighted cross sections are applied.

initial 91313. d 182625. d 2 . 365250, d
productions  1.022622E+06  1.024453E+06  1.026237E+06 1.027977E+06  1.029673E+06
absor?tions 8.468353E+05 8.494152E+05 8.515743E+05 B8.534369E+05  8.550839E+05
k infinity 1.207580E+00 1.206068E+00 1.205106E+00  1.204514E+00  1,204177E+00

intd fnitial 91313. d 182625. d 273938. d 365250. d
actinide
absorptions 8.4306386+05 B8.441381E+05  B.451858E+05 8.462119E+05 B.472176E+05

non-actinide
abs, fracs.

4 .453659€E-03

6.212592€-03  7.502079E-03  B8.465767E-03  9.199560E-03

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

powers=

fnitial
smis49 .00E+00 1
eul51 .00E+00 3
nd143 .00E+00 3
gd155 .00E+00 2
rh103 .00E+00 1
xel31 .00E+00 19
cd113 .00E+00
sm151 .00E+00 3
cs133 .Q0E+00 9
9d157 .00E+00 1

.00mw, burnups=
91313. d 182625. d 273938. d 365250. d 365250. d

.S54E-03 2.63E-03 3.40E-03 3.95E-03 3.95E-03

o

E-06

B PN s
00 VI

fraction of total absorption rate
1461.mud, flux= 2.99E+08n/cm**2-sec

8.18E-05 1.34E-04 1.85E-04 1.85E-04
T.24E-05 1.08E-04 1.44E-04 1.44E-04
4.25€-05 6.03E-05 7.59€-05 7.59€-05
3.456-05 5.18E-05 6.90E-05 6.90E-05
E-05 2.36E-05 3.53E-05 4.70E-05 4.70E-05
2.66E-05 3.68E-05 4.53€-05 4.53E-05
3.84E-05 3.91E-05 3.936-05 3.93€-05
1.83E-05 2.74E-05 3.64E-05 3.64E-05
2.39e-05 2.98€-05 3.37e-05 3.37€-05

365250. d
1.029673€+06
8.550839€+05
1.204177€+00
365250. d

8.472176E+05
9.199560€E-03

fission products

page
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sm147 .00E+00 6.72E-06 1.35E-05 2.02E-05 2.70E-05 2.70E-05
tc 99 .00E+00 6.78E-06 1.356-05 2.02E-05 2.69E-05 2.69E-05
nd145 .00E+00 5.19E-06 1.03E-05 1.55E-05 2.06E-05 2.06E-05
mo 95 .00E+00 3.61E-06 7.21E-06 1.0BE-05 1.43€E-05 1.43€-05
sm152 .00E+00 2.83E-06 5.73E-06 8.68E-06 1.17€-05 1.17€-05
kr 83 .00E+00 2.21E-06 4.41E-06 6.59£-08 B8.76E-06 8.76E-06
cs135 .00E+00 2.06E-06 4.11E-06 6.15E-06 8.18E-06 8.18E-06
rul01 .00E+00 1.62E-06 3.24E-06 &4.85E-06 6.45E-06 6.45E-06
pri41 .00E+00 1.51€E-06 3.02E-06 4.52E-06 6.01E-06 6.01E-06
eul53 .00E+00 1.39€-06 2.79E-06 &.18E-06 5.58E-06 5.58E-06
sm150 .00E+00 &.29€-07 1.54E-06 3.13E-06 5.07E-06 5.07E-06
lal139 .00E+00 1.24E-06 2.46E-06 3.69E-06 4&.91E-06 4.91E-06
xe135 .00E+00 2.27E-06 2.27E-06 2.26E-06 2.26E-06 2.26E-06
ba137 .00E+00 4.B6E-07 1.07E-06 1.65E-06 2.23E-06 2.23E-06
pd105 .00E+00 5.36E-07 1.08BE-06 1.62E-06 2.17E-06 2.17E-06
zr 93 .00E+00 5.136-07 1.02E-06 1.53E-06 2.03eE-06 2.03E-06
i129 .00E+00 3.82E-07 7.63E-07 1.14E-06 1.53E-06 1.53E-06
nd144 .00E+00 3.68E-07 7.35E-07 1.10E-06 1.47E-06 1.47E-06
mo 97 .00E+00 2.81E-07 5.61E-07 B8.39€E-07 1.12E-06 1.12E-06
ag109 .00E+00 2.17E-07 4.64E-07 7.40E-07 1.05€E-06 1.05E-06
zrr 9 .00E+00 1.32E-07 2.63E-07 3.94E-07 5.23E-07 5.23€-07
y 89 .Q0E+00 1.28E-07 2.52E-07 3.76€E-07 5.00E-07 5.00£-07
rui02 .00E+00 1.14E-07 2.2BE-07 3.41E-07 4&4.54E-07 &.54E-07
celd? .00E+00 1.02E-07 2.04E-07 3.05E-07 4.06E-07 &.06E-07
nd148 .00E+00 9.94E-08 1.98E-07 2.976-07 3.95E-07 3.95€-07
nd146 .00E+00 B8.27E-08 1.65€6-07 2.47E-07 3.286-07 3.28E-07
d108 .00E+00 7.18E-08 1.49€E-07 2.32e-07 3.21E-07 3.21€E-07
al138 .00E+00 7.04E-08 1.40E-07 2.10E-07 2.80E-07 2.80E-07
in115 .00E+00 6.92€-08 1.386-07 2.08E-07 2.77€E-07 2.77E-07
pm147 .00E+00 2.75€-07 2.74E-07 2.73E-07 2.72E-07 2.72e-07
cel40 .00E+00 6.59€-08 1.32E-07 1.97E-07 2.62E-07 2.62E-07
xel132 .00E+00 6.04E-08 1.20E-07 1.B0E-07 2.406-07 2.40€-07
pd107 .00E+00 &.10€-08 B.43E-08 1.30E-07 1.78E-07 1.7BE-07
mo 98 .00E+00 4.22E-08 B.43E-08 1.26E-07 1.68E-07 1.6B8E-07
eul155 .D0E+00 1.61E-07 1.63E-07 1.64E-07 1.66E-07 1.66E-07
mo100 .00E+00 4.04E-08 B8.056-08 1.21E-07 1.60E-07 1.60E-07
xe134 .00E+00 3.91E-08 7.79E-08 1.17E-07 1.5S5E-07 1.55E-07
r 92 .00E+00 3.18€-08 6.336-08 9.46E-08 1.26E-07 A 1.26E-07
i127 .00E+00 2.53E-08 5.27E-08 7.92E-08 1,06E-07 ' 1.06E-07
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX 209ud/mtu 40% h2o/ B% uo2 fission products page 5
0 fraction of total a sorgtion rate
powers= .00mw, burnup=  1461.mud, flux= 2.99E+08n/cm**2-sec
0 initial 91313. d 182625. d 273938. d 365250. d 365250. d
zr 96 .00E+00 2.60E-08 5.19€-08 7.77e-08 1.03E-07 1.03E-07
rul04 .Q0E+00 2.4BE-08 &.97E-08 7.47E-08 9.98E-08 9.98E-08
gd152 .00E+00 3.29E-09 1.91E-08 &.98E-08 9.52E-08 9.52E-08
nd150 .00E+00 2.22E-08 &.42E-08 6.43E-08 8.826-08 8.82t-08
xe136 .00E+00 2.11E-08 4.22E-08 6.31E-08 8.40E-08 8.40€-08
br 81 .00E+00 1.61E-08 3.21E-08 4.80E-08 6.39E-08 6.39e-08
rb 85 .00E+00 1.55E-08 3.10E-08 4.65E-08 6.19€-08 6.19E-08
ir 94 .00E+00 1.37E-08 2.74E-08 4.10E-08 5.45€-08 5.45£-08
eul52 .00E+00 8.12E-09 2.14E-08 3.50E-08 &.B4E-08 4.84E-08
zr 90 .00E+00 1.056-08 Q2.29€-08 3.52E-08 4.75€-08 4&.75E-08
cd111 .00E+00 1.05E-08 2.13€-08 2.265-08 &.43E-08 4.43€E-08
tel130 .00E+00 9.57E-09 1.91E-08 2.B86E-08 3.81E-08 3.81E-08
sm154 .00E+00 9.39€-09 }.BBE~08 2.83E-08 3.78E-08 3.78E-08
rb 87 .00E+00 9.08€E-09 1.B1E-08 2.71E-08 3.60tE-08 3.60E-08
se 77 .00E+00 6.33E-09 " 1.26E-08 }.895-08 2.51E-08 2.51E-08
pd106 .00E+00 &.68E-09 9.50E-09 1.44E-08 1.956-08 1.95€-08
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kr 84 .00E+00 4.34E-09 8.65E-09 1.29E-08 1.72E-08 1.72E-08
sr 90 _O0E+00 1.68E-08 1.6BE-08 1.67€-08 1.66E-08 1.66E-08
se 79 _00E+00 3.24E-09 6.47E-09 9.68E-09 1.29E-08 1.29E-08
sb121 _00E+00 3.17E-09 6.35E-09 9.54E-09 1.27E-08 1.27€-08
gd156 L00E+00 1.94E-09 4.39E-09 7.30E-09 1.06E-08 1.06€E-08
sb123 _00E+00 2.58€-09 5.16E-09 7.75E-09 1.03E-08 1.03E-08
kr 86 _00E+00 2.35E-09 &.69E-09 7.01E-09 9.32E-09 9.32€-09
rh105 T00E+00 8.37E-09 B.47E-09 B.56E-09 8.66E-09 B8.66E-09
te128 .00E+00 2.13E-09 4.26E-09 6.38€E-09 8.51E-09 8.51E-09
ru 99 .00E+00 4.6BE-10 1.80E-09 3.98€-09 7.02E-09 7.02E-09.
dy161 _00E+00 1.41E-09 2.99E-09 4.73E-09 6.64E-09 6.64E-09
se 80 _00E+00 1.52E-09 3.026-09 4.53E-09 6.02E-09 6.02E-09
te125 L00E+00 1.33E-09 2.6BE-09 &.05E-09 5.42€-09 5.42€-09
tb159 _00E+00 9.36E-10 1.92E-09 2.95E-09 4.02E-09 4.02E-09
cs137 .00E+00 3.77€-09 3.77e-09 3.76E-09 3.75€-09 3.75E-09
gd154 _ODE+00 2.28E-10 9.26E-10 2.09€-09 3.73£-09 3.73€-09
cd112 .00E+00 B.77E-10 1.77E-09 2.68E-09 3.60E-09 3.60E-09
li 6 _00E+00 8.59E-10 1.71E-09 2.56€-09 3.39e-09 3.39£-09
eul54 L00E+00 7.20E-10 1.43E-09 2.14E-09 2.85E-09 2.85E-09
sn117 _00E+00 6.92E-10 1.39€-09 2.09E-09 2.80E-09 2.80E-09
gd158 .00E+00 4.26E-10 1.06E-09 1.83€-09 2.69E-09 2.69E-09
pri43 "00E+00 2.65E-09 2.64E-09 2.63E-09 2.62E-09 2.62E-09
sn119 L00E+00 5.64E-10 1.13E-09 1.69E-09 2.26E-09 2.26E-09
sn115 .00E+00 5.15€E-10 1.03E-09 1.55E-09 2.07E-09 2.07E-09
xe133 L00E+00 1.98€-09 1.98E-09 1.97E-09 1.97€-09 1.97€-09
sr 88 L00E+00 4.34E-10 B8.64E-10 1.29E-09 1.72E-09 1.72€-09
cd114 L00E+00 3.41E-10 7.39e-10 1.19€-09 1.67E-09 1.67E-09
celéd _00E+00 1.57E-09 1.56E-09 1.56E-09 1.56€£-09 1.56E-09
pd110 .00E+00 3.256-10 6.67€-10 1.03E-09 1.40E-09 1.40E-09
ru10o0 .00E+00 7.91E-11 3.09€-10 6.87E-10 1.21€-09 1.21€-09
se 82 .00E+00 2.94E-10 5.86E-10 B8.76E-10 1.16E-09 1.16E-09
dy164 .00E+00 1.83E-10 4.20E-10 7.08E-10 1.05E-09 1.05€-09
dy162 .00E+00 1.96E-10 4.35E-10 7.16E-10 1.04E-09 1.04E-09

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

0 fraction of total absorption rate

powers= .00mw, burnup= 1461.mwd, flux= 2.99E+08n/cm**2-sec

0 fnitial 91313, d 182625. d 573938. d 365250. d 365250. d
sn126 .00E+00 2.36€-10 4.74E-10 7.15€-10 9.58E-10 9.58E-10
pmi49 _ODE+00 9.59E-10 9.57E-10 9.55E-10 9.53E-10 9.53E-10
nd147 _00E+00 ©.43E-10 9.40E-10 9.388-10 9.35E-10 9.35€-10
se 78 .ODE+00 2.25E-10 &.49E-10 6.73E-10 B8.96E-10 8.96E-10
nd142 .00E+00 5.19E-11 2.07E-10 &4.64E-10 B8.22e-10 8.22E-10
ba134 J00E+00 5.17e-11 2.06E-10 &.62E-10 8.19€-10 8.19€-10
smi148 .O0E+00 5.04E-11 1.95€-10 4.33€-10 7.63E-10 7.63E-10
sni24 .00E+00 1.856-10 3.70E-10 5.56E-10 7.43E-10 7.43E-10
ba135 .00E+00 &.14E-11 1.65€6-10 3.70E-10 6.56E-10 6.56E-10
celédd _00E+00 5.97E-10 5.956-10 5.93£-10 5.91E-10 5.91E-10

104 .00E+00 3.57€-11 1.43E-10 3.20E-10 5.69E-10 5.69E-10
r 85 .00E+00 5.68E-10 5.63E-10 S.61E-10 5.59E-10 5.59€-10

as 75 .00E+00 1.34E-10 2.68E-10 &.01E-10 5.34E-10 5.34E-10
int13 .O0E+00 9.33E-11 1.956-10 2.98E-10 &4.01E-10 4.01€-10
ru103 .00E+00 3.57E-10 3.57E-10 3.58E-10 3.59€-10 3.59€-10
ba136 _00E+00 7.64E-11 1.62E-10 2.56E-10 3.59€-10 3.59E-10
sn118 .00E+00 7.59E-11 1.52E-10 2.28E-10 3.056-10 3.05€-10
cs134 .00E+00 6.91E-11 1.37€-10 2.05€E-10 2.72E-10 2.72E-10
cd116 .00E+00 6.39€-11 1.286-10 1.92E-10 2.56E-10 2.56E-10
mo 96 .00E+00 2.B7E-11 8.07€-11 1.56€E-10 2.53E-10 2.53E-10
sn122 .00E+00 6.22E-11 1.25E-10 1.87E-10 2.50E-10 2.50E-10
dy163 .00E+D0 4.42E-11 9.98E-11 1.67€-10 2.45E-10 2.45€-10 -
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fission products

/ 8% uo2
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sn123 .00E+00 1.04E-14 1.04E-14 1.04E-14 1.04E-146 1.04E-14
i135 .00E+00 9.97E-15 9.95E-15 9.92E-15 9.90E-15 9.90E-15
tel123 .00E+00 1.65€E-15 3.73E-15 6.38E-15 9.73E-15 9.73E-15
tel132 .00E+00 9.47E-15 9.45E-15 9.43E-15 ©.42E-15 ©.42E-15
r142 .00E+00 1.73E-15 3.44E-15 5.14E-15 6.B3E-15 6.B3E-15
e .00E+00 1.77E-15 3.41E-15 5.10E-15 6.79€E-15 6.79E-15
te134 .00E+00 5.74E-15 5.72E-15 5.70E-15 5.68E-15 5.68E-15
sb126 .00E+00 3.41E-15 3.85E-15 4.28E-15 4.71E-15 4&4.71E-15
i 7 .00E+00 6.63E-16 1.326-15 1.98€-15 2.63E-15 2.63E-15
sb124 .00E+00 2.23E-15 2.36E-15 2.49€E-15 2.62E-15 2.62E-15
int17m .00E+00 2.09E-15 2.11E-15 2.13E-15 2.15E-15 2.15€-15
i130 .00E+00 1.03E-15 1.34E-15 1.66E-15 1.97E-15 1.97E-15
rb 86 .00E+00 3.41E-16 &4.42E-16 5.43E-16 6.43E-16 6.43E-16
in117 LO00E+00 6.13E-16 6.20E-16 6.27E-16 6.34E-16 6.34E-16
dy165 .00E+00 2.76E-16 3.44E-16 4.12E-16 4&.80E-16 4.B0E-16
cd108 .00E+00 2.4BE-17 B8.36E-17 1.94E-16 3.74E-16 3.74E-16
sn114 .00E+00 1.67E-17 6.95E-17 1.5BE-16 2.83E-16 2.83E-16
cd118 .00E+00 1.19€E-16 1.20E-16 1.20E-16 1.21E-16 1.21E-16
ge 75 .00E+00 B.47E-17 B8.45E-17 B.43E-17 B8.42E-17 B8.42€-17
cs134m .00E+00 1.28E-17 2.55€E-17 3.81€-17 5.06E-17 5.06E-17
in119m .00E+00 2.98E-17 2.99E-17 3.00€-17 3.01E-17 3.01E-17
1 sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40X h2o/ 8% uo2 fission products
0 fraction of total absorgtvon rate
powers= .00mw, burnupz  1461.mwd, flux= 2.99E+08n/cm**2-sec
0 initial 91313, d 182625. d 273938. d 365250. d 365250. d
in119 .00E+00 2.33e-18 2.356-18 2.36E-18 2.38£-18 2.38E-18
cd109 .00E+00 6.19E-19 1.05€-18 1.47E-18 1.89E-18 1.89E-18
. ag110 .00E+00 2.83E-19 6.08E-19 9.67t-19 1.36E-18 1.36E-18
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ B8X uo2 light elements
power= 4.000E-03mw, burnup=1.4610E+03mud flux= 2. 985008n/cm**2 -sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 91313. d 182625. d 273938. d 365250. d 365250
h 1 L00E+00 2.22E-05 4.43€E-05 L64E-05 8.B4E-05 B.B4E-05
h 2 .00E+00 6.57€-08 1.31€-07 1.97E-07 2.62E-07 2 62€-07
h 3 "00E+00 3.50E-11 3.56E-11 3.63E-11 3.69E-11 3.69E-11
h & .00E+00 1.41E-34 1.44E-34 1.46E-34 1.49E-34 1.49E-34
he 3 .00E+00 4.77€E-10 9.79E-10 1.47E-09 1.95€-09 1.95E-09
he & .00E+00 3.66E-06 7.32E-06 1.10E-05 1.46E-05 1.46E-05
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 L00E+00 &.40E-07 8.79e-07 1.32E-06 1.76E-06 1.76E-06
ne 21 .00E+00 3.976-12 1.59€-11 3.57E-11 6.33E-11 6.33E-11
ne 22 .00E+00 2.87E-09 S.77E-09 B8.68€-09 1.16E-08 1.16E-08
ne 23 .00E+00 7.33E-15 7.32€E-15 7.31€-15 7.30E-15 7.30E-15
na 22 .00E+00 &.31E-11 4.30E-11 4.29E-11 4.29E-11 4.29E-11
na 23 7.53e+03 7.53€+03 7.536+03 7.53e+03 7.53€+03 7.53E+03
na 24 .00E+00 3.65€6-08 3I.64E-08 3I.64E-08 3I.64E-08 JI.64E-08
na 24m .00E+00 6.00E-15 5.99€-15 S5.98e-15 5.97E-15 5.97E-15
na 25 .00E+00 2.60E-26 T7.A7TE-26 1.46E-25 2.205-25 2.40E-25
mg 24 .00E+00 3.78E-03 7.56E-03 9.13e-02 1.51€-02 19.51E-02
mg 25 .00E+00 B.61E-10 2.48E-09 &.84E-09 7.96E-09 7.96E-09
mg 26 .00E+00 6.57E-08 1.31E-07 1.97€E-07 2.62E-07 2.62E-07
mg 27 .00E+00 2.19€-12 2.18€-12 2.18E-|2 2.18€6-12 2.98E-12
mg 28 .00E+00 &.43E-24 &.42E-24 &.41E-24 4&.4OE-24 &.40E-24 !
al 27  A.99E+04 4.99E+04 4.99E+04 &.99E+04 &.99€+04 &.99E+04 !
al 28 .D0E+00 2.71E-10 2.70E-10 2.T0E-10 2.70€E-10 2.70E-10
al 29 .D0E+00 9.556-25 3.81E-24 B8.556-24 1.52E-23 ;.SZE-ZS
al 30 .00E+00 &.38E-36 3.49E-35 1,.18E-34 2.78E-34 .T8E-34
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0
1

si 28
sf 29
si 30
si 31
si 32
totals
flux

sas2h: far-field crit based
power= &.000E-03mw, burnup=

.00E+00
.00E+00
.00E+00
.00E+Q0
.00E+00
5.75E+04

charge

.00E+00
.00E+00
.00E+00
.00€E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00€+00
.00E+00
.00E+00
.00E+00
.00€+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00€+00
.00E+00
.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00£+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00€+00
.00E+00
.00E+00
.00E+00
.00€+00
.00E+00
.00E+00
.00E+00
.00E+00

File Name: tuff2.sum

1.10€-02 2.20E-02
3.53e-09 1.41€-08
1.21€-15 9.68BE-15
8.67E-28 6.91E-27
3.17e-34 &.28E-33
5.756+04 5.75E+04
3.00E+08 3.00E+08

1.4610E+03mwd

BBA000000-01717-0200-00021 REV 00

.30€-02
.17e-08
.26E-14
.33E-26
.8B6E-32
.75E+04
2.99€E+08

3
3
3
2
1
5

.62E-08
.T1E-14
.50E-26
.14E-32
.756+04
.99€E-07

NI VTS

91313. d 182625. d 273938. g 365250. d 365250. d

4.39E-02 1.15E- 1.97e-01 2.89E-01 2.89E-01
2.256-07 1.B6E-06 6.26E-06 1.47E-05 1.47E-05
4.16E-07 1.78E- 4.11E-06 7.38E-06 7.38E-06
8.05E-08 3.16€E-07 7.02E-07 1.24E-06 1.24E-06
8.676-14 3.44E-13 7.67E-13 1.356-12 1.35E-12
9.86E-08 3.81E-07 8.28E-07 1.42E-06 1.42€-06
3.776-13 7.55E-13 1.13e-12 1.51E-12 1.51€-12
1.116-12 2.16E-12 3.21E-12 4.25E-12 4.25E-12
2.25E-13 B.70E-13 1.89E-12 3.25€E-12 3.25E-12

.00E+00 .00E+00 .00E+00 .00E+00 .00E+00
1.35-08 1.07E-07 3.60E-07 B8.49€-07 B8.49E-07

00E+Q0 .00E+00 .00E+0D .00E+00 .00E+00
6.07E-11 2.34E- 5.10eE-10 8.76E-10 8.76E-10
2.23E-14 4 .4TE- 6.72E-14 B8.96E-14 8.96E-14
1.056-13 2.05E-13 3.04E-13 4.03E-13 4.03E-13
2.02E-14 B8.03E-14 1.79E-13 3.16E-13 3.16E-13
1.67€-13 6.46E-13 1.41E-12 2.42E-12 2.42E-12
1.68E-09 6.47E-09 1.41E-08 2.42E-08 2.42E-08

.00E+0Q0 .00€E+00 .00E+QO .00E+00 .00E+00
2.476-19 4.94E-19 7.42E-19 9.90E-19 9.90E-19
S.52E-24 1.08E-23 1.606-23 2.12€-23 2.12€-23
3.04E-23 1.21E-22 2.69E-22 .4.75E-22 4.75€-22
2.306-20 B8.89E-20 1.93E-19 3.32e-19 3.32€-19
3.10E-19 6.20E-19 9.31E-19 1.24E-18 1.24E-18
%.19e-18 8.18£-18 1.21E-17 1.61E-17 1.61E-17
2.61E-14 1.01€-13 2.19€-13 3.76€E-13 3.76E-13
1.706-29 3.31E-29 4.90E-29 6.49E-29 6.49E-29
6.896-16 1.38E-15 2.07E-15 2.76E-15 2.T6E-15
1.61E-15 3.14E-15 &.65E-15 6.17E-15 6.17E-15
4.63E-11 1.79E-10 3.89E-10 6.69E-10 6.49E-10
1.84E-26 3.59E-26 5.32E-26 T.04E-26 7.04E-26
1.72E-10 3.44E-10 5.17E-10 6.90E-10 6.90E-10
9.14E-12 1.78e-11 2.65E-11 3.51e-11 3.51e-11
9.47E-12 3.76E-11 8.38E-11 1.48E-10 1.48E-10
7.08€-06 2.73€-05 5.94E-05 1.02E-04 1.02E-04
5. 28E-13 1.06E-12 1.59E-12 2.12€E-12 2.12e-12
6.40E-12 2.54E-11 S5.66E-11 9.98E-11 9.98e-11
1.206-07 2.39E-07 3.59E-07 &.80E-07 4.80E-07
6.456-17 1.29E-16 1.94E-16 2.59E-16 2.59€-16
9.00E-25 1.75E-24 2.60E-24 3.44E-24 3.44E-24
2.786-10 S5.56E-10 B8.34E-10 9.11E-09 1.11€-09
1.75E-09 3.41€E-09 5.05E-09 6.70E-09 6.70E-09
1.B4LE-06 7.30E-06 1.63E-05 2.87€-05 2.87E-05
6.386-03 1.28€-02 1.92e-02 2.56E-02 2.56E-02
3.04E-09 3.076-09 3.09E-09 3.11€-09 3.11E-09
1.296-03 2.59€E-03 3.88E-03 5.18€-03 5.18€-03
1.20E-14 2.39€-14 3.59e-14 &4.78E-14 4.T7BE-14

.40E-02

ATTACHMENT XVII -

on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ BX uo2
flux= 2.99E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly

Page 10
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th234 .00E+00 5.37€-07 5.37E-07 5.37E-07 5.37€-07 5.37€-07

pa231 .00E+00 1.80E-04 3.60E-04 5.41E-04 7.21E-04 7.21€-04
\ pa232 .00E+00 3.09E-12 6.18E-12 9 26E-12 1.23E-11 1.23e-11
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ 8X uo2 actinides page 11
power= 4.000E-03mw, burnup=1. 4610E+03mud, flux=' 2.99€+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 91313, d 182625. d 273938. d 365250. d 365250. d
pa233 .00E+00 1.46E-06 1.45E-06 1.45E-06 1,.45E-06 1.45E-06

pa234m .00E+00 1.B81E-11 1.81E-11 1.B1E-11 1.81E-11 1.81E-11
pa234 .00E+00 8.09E-12 8.09E-12 B8.09€E-12 8.09€-12 8.09E-12
pa235 .00E+00 .00€+00 .00E+00 .00E+QD .00E+00 .00E+00
u230 .00E+00 8.72€E-22 1.70E-21 2.52E-21 3.33£-21 3.33e-21
u23i .00E+00 2.74E-18 5.45E-18 8.16E-18 1.08E-17 1.08E-17
u23?2 L00E+00 6.37E-08 1.24E-07 1.84E-07 2.44E-07 2.44E-07
u233 .00E+00 3.41E-03 6.BOE-03 1.02E-02 1.35€6-02 1.35€-02
u234 9.06E+00 9.07E+00 9.10E+00 9.14E+00 9.18e+00 9.1BE+00
u23s 7.30E+02 7.29E+02 7.27€E+02 7.25E+02 7.23E+02 7.23E+02
ul2lsé 1.74E+02 1.75E+02 1.75E+02 1.756+02 1.76E+02 1.76E+02
u237 .00E+00 3.25E-06 3.25€-06 3.25E-06 3.26E-06 3.26E-06
u23s8 3.64E+04 3.64E+04 3.64E+04 3I.64E+04 3.64E+Q4 3.6LE+04
u239 .00E+00 3.29€E-07 3.29€E-07 3.29E-07 3.28E-07 3.28E-07

u240 .00E+00 .00E+00 .00E+0Q0 -00E+00 .00E+00 .G0E+00
u2é1 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

np235 .00E+00 9.13€-12 9.11E-12 9.10E-12 9.08E-12 9.08E-12
np236m  .00E+00 2.17€E-12 2.17E-12 2.16E-12 2.16E-12 2.16E-12
np236 .00E+00 5.15E-08 1.03E-07 1.54E-07 2.05€-07 2.05E-07
np237  4.226+01 4.21E+01 4.21E+01 4.21E+01 4.21€+01 4.21E+01
np238 .00E+00 1.58E-06 1.58E-06 1.57E-06 1.57€-06 1.57E-06
np239 .00E+00 &.76E-05 &.76E-05 &4.756-05 4.74E-05 4.74E-05
np240m  .Q0E+00 .00E+00 .00E+00  .0Q0E+00  .QOE+00 .00E+00
np240 .00E+00 9.77E-15 9.74E-15 9.72E-15 9.69E-15 9.69E-15
np241 .00E+00 .00E+00 .00E+00 ,00E+00 .00E+00  .00E+00
pu2ié .Q0E+00 1.18BE-09 1.18E-09 1.176-09 1.17€-09 1.17e-09
pu237 .O0E+00 2.22E-13 2.61E-13 2.76E-13 2.87E-13 2.87E-13
pu23s8 .00E+00 2.06E-02 2.34E-02 2.376-02 2.38E-02 2.38E-02
pu239 .00E+00 1.27€E+00 2.52E+00 3.75E+00 4.97€E+00 4.97€E+00
puz2éo .00E+00 1.55€E-03 6.10E-03 1.35E-02 2.36E-02 2.36E-02
pu2é .O00E+00 6.62E-07 2.60E-06 5.76E-06 1.01E-05 1.01€-05
pu24?2 .00E+00 7.37E-10 8.71E-09 3.72E-08 1.04E-07 1.04E-07
pu2él3 .00E+00 1.62E-18 1.92E-17 8.18E-17 2.28E-16 2.28E-16
pu2éé .00E+00 4.00E-39 3.B81€E-36 1.89E-34 2.93e-33 2.93e-33

pu24s .00E+00  ,00E+00 .00E+00 .00E+00  .OQE+00 .00E+00
puéé .00E+00  ,00E+00  .00E+00  .0QE+00 .OOE+00 .?0E+00

am239 LO0E+00 6.45E-22 4.76E-21 1.47E-20 3.18E-20 3.18E-20
am240 .00E+00 2.95E-19 2.18E-18 6.73E-18 1.46E-17 1.46E-17
am24 1 .00E+00 2.236-06 1.65£-05 5.09E-05 1.10€-04 1.10E-04
am242m  .00E+00 2.89E-10 3.64E-09 1.43E-08 3.57E-08 3.57E-08
amaé42 .00E+00 8.20E-14 6.25E-13 1.97€-12 4.32E-12 4.32E-12
am243 .00E+00 5.26E-13 1.3BE-11 8.38E-11 2.90€-10 2.90€-10

am244m  00E+00 .00E+00 .00E+00 ,00E+00 .00€+00 .00E+00
am244 +00E+00 4&,15E-21 1.08E-19 6.60E-19 2.28E-18 2.28E-18
am245 L,00E+00 ,00E+00 .00E+00 .00E+00 .00E+00 .0O0E+00
am246 »00E+00 .00E+00 .goz+oo .00E+00 .00E+00 .205400

... cm2é1 ".00E+00 $.04E-26 3.83E-23 1.21E-22 2.65E-22 2.65E-22
(L em2é2 .00E+00 9.65E-11 1.26E-10 3.986-10 8.736-10 8.73e-10
T em243 .00E+00 ,00E+00 1.40E-20 1.07E-19 3.36E-19 3.36E-19

cmebéb +00E+00 6.52E-17 1.70E-15 1.04E-14 3.58e-14 3.58E-14
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sas2h: far-field crit based on b&w 15x15, 3.00Wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 12
power= &.000E-03mw, burnup=1.4610E+03mwd flux= 2.99E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 91313, d 182625. d 273938. d 365250. d 365250. d
cm245 _00E+00 2.85E-21 1.54E-19 1.46E-18 6.91E-18 6.91E-18
cm246 .00E+00 .11€E-25 .BOE-23 9.96E-22 6.36E-21 6.36E-21

6 6
cm24? CODE+00 2.256-30 5.17€-28 1.15E-26 9.86E-26 9.86E-26
cm248 J00E+00 8.27€-35 3.89E-32 1.296-30 1.49E-29 1.49E-29
cm249 .00E+00 .00E+00  .00E+00 3.89E-41 4.82E-40 4.82E-40
cm250 .00E+00 .00E+00  .00E+00  .00E+00 1.40E-45 1.40E-45
cme51 "00E+00 .00E+00  .00E+00 _.00E+00 .GOE+00 _.0CE+00
totals 3.736+04 3.73E+404 3.73E+04 3.73E+04 3.73£+04 3.73E+04
flux 3.00E+08 3.00E+08 2.99E+08 2.99€+08 2.99€-07

0

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.
2 54q array has 12 entries.

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

pass 1

pass O

*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
gass 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 tibrary interval

first librarr updated was...
P2 222222223 2] t**t'iit*ttt**'*iii*tiii*ii**ittﬁﬁii*it**ﬁ*it***t***i.i*l*i*ii*i.'*

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 Broduced from
the "presas2" case updating all nuclides on the scale “burnup™ library

fission product yields are from endf/b-v
ﬁhoton libraries use an 18-energy-group structure
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

'EEEERENENRENIEJE ;BRI
'EEEZREERERERERERSEE]

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

it..lit!t.*.Citi.tt.’*t.iti'ttliitfii’t'i**tiiiﬁi.iﬁt*.......*tﬁﬁ*.'.*..'ii..."
- *
0 ﬁ't.*t.i*.*iﬁ.'i.tﬁit.t..iit**i**'*tii*tiﬁ*Ri't*"Q‘*i.'.iitii*fi'.'i....il..'..

0 .other identification and sizes of Library.
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File Name: t

data set n
8/28/1996
1697
689

129
879

993
'T2 2232322232223 22 X2 ]
sas2h: far-field crit base

power= .00mw, burny
{note, k-infinities, clad
fnitial
productions  1.096527E+06
absorptions  9.037413E+05
k infinity 1.213320E+00
initial
actinide

absorptions  8.959688E+05
non-actinide

abs. fracs. 8.600354E-03
sas2h: far-field crit base

powers= .00mw, burnu
initial 456563.

smi149 3.996-03 &.38E-
euls1 1.87E-04 2.38¢t-
nd143 1.45E-04 1.81E-
rh103 6.89€-05 B8.61E-
gd155 7.68E-05 9.08€E-
xel131 4.67E-05 5.83E-
cs133 3.626-05 4.52E-
cd113 4.58E-05 5.30E-
smi47 2.68E-05 3.34E-
tc 99 2.67E-05 3.33E-
gd157 3.41E-05 3.68E-
nd145 2.06E-05 2.56E-
smi51 3.97E-05 3.97E-
mo 95 1.43E-05 1.78E-
smi52 1.16E-05 1.47E-
kr 83 8.83e-06 1.10E-
cs135 8.156-06 1.02E-
sm150 5.08E-06 7.26E-
rulol 6.37E-06 7.96E-
pri41 6.04E-06 7.54E-
eul53 5.58E-06 &.98E-
1a139 L.94E-06 6.16E-
bai37 2.25€E-06 2.8B4E-
pd105 2.17e-06 2.72€E-
zr 93 2.02E-06 2.52E-
i129 1.54E-06 1.92E-
nd144 1.48E-06 1.85E-
ag109 1.04E-06 1.37E-
xe135 2.28E-06 2.2BE-
mo 97 1.926-06 1.40E-
r 91 5.26E-07 6.56E-
y 89 5.04E-07 6.28E-
rul02 &.57E-07 5.71€-
cel4? 4.09e-07 5.11E-

p

—r
uff2.sum BBA000000-01717-0200-00021 REV 00- ATTACHMENT XVI1 - Page 13
ame: ft33f001
date library was produced
total number of nuclides in library
number of light-element nuclides
number of actinide nuclides
number of fission product nuclides
number of nonzero off-diagonal matrix elements
?iittii**iti*tii*****li** e e Y T2 22 i 2280 kadat il s L s
d on b&w 15x15, 3.00wt% Zngd/mtu 40% h2o/ 8% uo2 page 13
p=  2922.mwd, fluxs 2.80E+08n/cm**2-sec

basis = :

and moderator absorptions are correct

only, if correctly weighted cross sections are applied.)
456563, d 547875. d 639188, d 730500. 730500. d
1.098196E+06  1.099821€+06  1.101403E+06  1.102943E+06  1.102943E+06
9.052724E+05 9.066773E+05  9.079868E+05  9.092220E+05  9.092220E+05
1.2131146+00  1.213024E+00 1.213017E+00  1.213062E+00  1.213062E+00
456563. d 547875. d 639188. d 730500. d 730500, d
8.969688E+05 8.979482E+05 8.989073E+05 B.998463E+05 8.998463E+05

9.172499E-03  9.627581E-03  9.999692E-03 1.031184€-02
d on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2
fraction of total a sorgtion rate

1.031184€E-02

fission products page 14

p= 2922.mwd, flux= 2.B80E+08n/cm**2-sec

d 547875. d 639188. d 730500. d 730500. d
03 &.66E-03 4.B5E-03 4.99E-03 4.99E-03
04 2.87E-04 3.35E-04 3.82E-04 3.82E-04
04 2.17€-04 2.52E-04 2.87E-04 2.87E-04
05 1.03e-04 1.20E-04 1.38£-04 1.38E-04
05 1.03E-04 1.14E-04 1.24E-04 1.24E-04
05 6.986E-05 8.14E-05 9.29E-05 9.29E-05
05 5.41E-05 6.31E-05 7.20E-05 7.20E-05
05 5.91E-05 6.43E-05 6.87E-05 6.87E-05
05 4.01E-05 4.67E-05 5.32E-05 5.32E-05
05 3.98E-05 4.64E-05 5.29E-05 5.29E-05
05 3.886-05 4.04E-05 4.18E-05 4.18£-05
05 3.07e-05 3.57E-05 4.08E-05 4&.0BE-05
05 3.986-05 3.99E-05 4.00E-05 4.00E-05
05 2.136-05 2.48E-05 2.83E-05 2.83E-05
05 1.78E-05 2.09€E-05 2.41E-05 2.41E-05
05 1.32E-05 1.53€-05 1.75€-05 1.75E-05
05 1.226-05 1.42€-05 1.62E-05 1.62E-05
06 9.60E-06 1.21E-05 1.46E-05 {.46E-05
06 9.53E-06 1.11E-05 1.27£-05 1.27€-05
06 9.03e-06 1.05E-05 1.20E-05 1.20E-05
06 B.39e-06 9.80E-06 1.12E-05 1.12E-05
06 7.38E-06 B8.59E-06 9.80E-06 9.80E-06
06 3.426-06 4.00E-06 4.58E-06 4.58E-06
06 3.286-06 3.85E-06 &.42E-06 4.42E-06
06 3.01E-06 3.51€-06 4.00E-06 &.00€E-06
06 2.31€-06 2.69E-06 3.08£-06 3.08E-06
06 2.21E-06 2.58E-06 2.94E-06 2.94E-06
06 1.726-06 2.11E-06 2.52E-06 2.52€-06
06 2.28E-06 2.28E-06 2.2BE-06 2.28E-06
06 1.68E-06 1.95E-06 2.23E-06 2.23E-06
07 7.85E-07 9.14E-07 1.04E-06 1.04E-06
07 7.51E-07 B8.74E-07 9.97e-07 9.97E-07
07 6.85€E-07 7.98E-07 9.11€-07 9.11E-07
07 6.12E-07 7.12E-07 8.13e-07 8.13E-07
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nd148 3.96E-07 4.94E-07 5.92E-07 6.89E-07 7.87€-07 7.87E-07
pd108 3.186-07 4.11E-07 5.09E-07 6.12E-07 7.20E-07 7.20E-07
nd146 3.316-07 4.13E-07 4.95E-07 5.76E-07 6.57e-07 6.57e-07
ba138 2.826-07 3.52E-07 4.22E-07 4&.91E-07 5.61E-07 5.61E-07
in115 2.78E-07 3.47E-07 4.17E-07 4.88E-07 5.58E-07 5.58E-07
cel40 2.64E-07 3.30E-07 3.95E-07 4&.60E-07 5.25E-07 5.25E-07
xe132 2.406-07 3.00E-07 3.59€-07 &4.19€-07 4.78E-07 4.78E-07
gd152 9.62E-08 1.57E-07 2.31E-07 3.20€E-07 4.21E-07 4.21E-07
pd107 1.79e-07 2.29E-07 2.81E-07 3.36E-07 3.92E-07 3.92E-07
mo 98 1.66E-07 2.07€-07 2.49€E-07 2.90E-07 3.30£-07 3.30E-07
mo100 1.60E-07 2.00E-07 2.39€-07 2.79€-07 3.18E-07 3.18E-07
xe134 1.56E-07 1.95€E-07 2.34E-07 2.72E-07 3.11€-07 3.11e-07
pm147 2.T1E-07 2.706-07 2.70E-07 2.69E-07 2.69E-07 2.6%9E-07
r 92 1.27e-07 1.58€-07 1.89€E-07 2.20€E-07 2.51E-07 2.51E-07
§127 1.06E-07 1.32E-07 1.59€E-07 1.8B7E-07 2.14E-07 2.14E-07
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ BX uo2 fission products page 15
0 fraction of total absorption rate
powers= .00mw, burnup= 2922.mwd, flux= 2.B80E+08n/cm**2-sec
0 Initial 456563. d 547875. d 639188. d 730500. d 730500. d
zr 96 1.02E-07 1.27E-07 1.52€-07 1.77E-07 2.02E-07 2.02E-07
rul04 9.976-08 1.25€E-07 1.50€-07 1.75€E-07 2.01E-07 2.01€E-07
nd150 8.82E-08 1.10€-07 1.32€E-07 1.54E-07 1.76E-07 1.76E-07
eul55 1.66E-07 1.67€E-07 1.69E-07 1.70E-07 1.72E-07 1.72€-07
xe136 8.46E-08 1.06E-07 1.26E-07 1.47€E-07 1.68E-07 1.68E-07
br 81 6.386-08 7.96E-08 9.53e-08 1.11€-07 1.27€E-07 1.27E-07
rb 85 6.19E-08 7.72E-08 9.256-08 1.08E-07 1.23€E-07 1.23E-07
zr 94 5.426-08 6.76E-08 B8.09E-08 9.426-08 1.07€-07 1.07€-07
eu152 4.BBE-08 6.21E-08 7.48E-08 B8.73E-08 9.94E-08 9.94€-08
zr 90 4.77E-08 6.00E-08 7.22E-08 B8.44E-08 9.65€E-08 9.65E-08
cd111 4.4L7E-08 5.69E-08 6.95E-08 8.25E-08 9.58E-08 9.58E-08
sm154 3.806-08 4.76E-08 5.72E-08 6.69E-08 7.67E-08 7.67E-08
te130 3.84€-08 4.BOE-08 S5.75E-08 6.706-08 7.66E-08 7.66€E-08
rb 87 3.596-08 4.4BE-08 S5.36E-08 6.24€-08 7.11E-08 7.11€-08
se 77 2.54E-08 3.16E-08 3.79E-08 4.42E-08 5.04E-08 5.04€-08
d106 1.94E-08 2.456-08 2.97E-08 3.50E-08 4.05E-08 4.05€E-08
r 84 1.71E-08 2.13E-08 2.55E-08 2.96E-08 3.38€-08 3.38:-08
ru 99 7.00eE-09 1.09E-08 1.56E-08 2.11E-08 2.75€E-08 2.75€-08
gd156 1.056-08 1.41E-08 1.81E-08 2.23E-08 2.68E-08 2.6BE-08
se 79 1.306-08 1.62E-08 1.94E-08 2.26E-08 2.58E-08 2.58£-08
sb121 1.276-08 1.59E-08 1.91E-08 2.23E-08 2.55E-08 2.55E-08
sb123 1.03E-08 1.29E-08 1.55E-08 1.81E-08 2.07E-08 2.07E-08
kr 86 9.39-09 1.17E-08 11.40E-08 1.63E-08 1.86E-08 1.86E-08
tel2s 8.51E-09 1.06E-08 1.28E-08 1.49eE-08 1.70E-08 1.70E-08
sr 90 1.686-08 1.67E-08 1.67E-08 1.66E-08 1.65E-08 1.65E-08
dy161 6.70E-09 8.77E-09 1.10E-08 1.34E-08 1.59E-08 1.59E-08
gd154 3.76E-09 5.86E-09 B8.43E-09 1.15E-08 1.506-08 9.50£-08
se 80 6.07e-09 7.57E-09 9.07E-09 1.06E-08 1.21E-08 1.21€-08
te125 S.42E-09 6.79E-09 8.18E-09 9.57E-09 1.10E-08 1.10£-08
rh105 8.72E-09 B8.80E-09 8.89E-09 B8.99E-09 9.08€-09 9.08E-09
tb159 4.02E-09 S5.13E-09 6.29€-09 7.49E-09 8.73e-09 B8.73E-09
cd112 3.62E-09 &.56E-09 5.53E-09 6.50E-09 7.49E-09 7.49E-09
i 6 3.43E-09 4.27E-09 5.11€-09 5.94E-09 6.77€-0%9 6.77E-09
9d158 2.68E-09 3.60E-09 4.57E-09 5.58E-09 6.61E-09 6.61E-09
sn117 2.826-09 3.53E-09 &.26E-09 4.99E-09 S5.73e-09 5.73-09
' eul54 . 2.B7E-09 3.56E-09 4&.27E-09 4.99E-09 S5.70E-09 5.70€-09
rul00 1.226-09 1.89E-09 2.71E-09 3.66E-09 4.76E-09 4.746E-09
sn119 . 2.28E-09 2.B6E-09 3.43E-09 4.01E-09 4.60E-09 &.60E-09
sn115 ~ 2.09E-09 2.61E-09 3.14E-09 3.67E-09 4.20€E-09 4.20E-09
cdi1é 1.66E-09 2.17E-09 2.72E-09 3.29€6-09 3.88e-09 3.88E-09
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fission products

2.61E-09
20gwd/mtu 40X h2o/ 8X uol

3
3
2
2
2
2
.89€-09 2.37E-09
2.24E-09
2.00E-09 2.61E-09
tion rate

.80E-09
L4TE-09

fraction of total absor

3
2
1
1
2
1
1
1
1

1.02€-09
sas2h: far-field crit based on b&w 15x15, 3.00ut%6

75€
73E
30E
20E
39€
64E
06E
04E
6.56E-10

b
d 730500.

d

8n/cm**2-gec
d 730500.

2922 .mud, flux= 2.80E+
d 547875. d $39188.

up=

burn
l56563.

.00mw

initial

powers=
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71E
58E
1.57e- 11
/ 8% uo2
tion rate
8n/cm**2-sec

1
1
on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40
.BOE*g
d 730500. d 730500, d

2

————

9188.

——

63

fraction of total absor
2922.mud, flux

1
1
1

1
1
1
d
.pd 547875. d

2

5

9

a
burnu
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far-field crit based

456563. d 547875. d 639188. d 730500. d 730500, d

18 3.52E-18
18 3.27e-18
18 2.46E-18

sas2h: far-field crit based on b&w 15x15, 3.00wt¥X, 20gwd/mtu 40% h2o/ 8% uo2
power= 4 .000E-03mw, burnup=2.9220€+03mwd, flux= 2.80E+08n/cm**2-sec

nuclide concentrations, gram atoms

asis = single reactor assembly
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75E+04
2.79E-07

gud/mtu 40X h2o0/ 8X uo2
ux= 2,.80E+08n/cm**2-gsec
concentrations, gram atoms
basis = single reactor assembly

639183. d 730500. d 730500. d
6.16E-01 7.42E-01 7.42E-01
T7.456-05 1.09E-04 1.09E-04
2.30E-05 3.01E-05 3.01€-05
3.74€E-06 4.87€-06 4.87E-06
6.04E-12 5.236-12 5.23E-12
3.96e-06 5.01E-06 5.01E-06
2.656-12 3.03eE-12 3.03e-12
7.36E-12 8.40E-12 B8.40E-12
9.04E-12 1.15€-11 9.15E-11

.00E+00  .00E+00 ,00E+0Q0
&.46E-06 6.62E-06 6.62E-06

ATTACHMENT XVII1 - Page 17

light elements

actinides

page

page

19

20
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bi210m  .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
bi210 8.76E-10 1.32E-09 1.85E-09 2.44E-09 3.086-09 3.08e-09
bigi1 8.96E-14 1.12E-13 1.35€E-13 1.57e-13 1.80E-13 1.BOE-13
bi212 &4.03E-13 5.01E-13 6.00E-13 6.99E-13 7.97E-13 7.97€-13
bi213 3.16E-13 4.89E-13 6.99E-13 9.43E-13 1.22E-12 1.22E-12
bi214 2.426-12 3.65E-12 5.09E-12 6.72E-12 B.50E-12 8.50€6-12
po210 2.42E-08 3.66E-08 5.10E-08 6.73E-08 B8.52E-08 8.52E-08
po2iim .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
po211 9.90E-19 1.24E-18 1.49E-18 1.74E-18 1.99E-18 1.99E-18
po212 2.12E-23 2.63E-23 3.156-23 3.67E-23 4.19E-23 4.19€-23
po213  4.75€-22 7.35E-22 1.05E-21 1.42E-21 1.84E-21 1.84E-21
po2ié 3.32E-19 5.02E-19 7.01E-19 9.24E-19 1.17e-18 1.17e-18
po215 1.24E-18 1.55€6-18 1.87E-18 2.1BE-18 2.49E-18 2.49E-18
po216  1.61E-17 2.00E-17 2.39E-17 2.79E-17 3.18E-17 3.18e-17
po218 3.76E-13 5.69E-13 7.93e-13 1.056-12 1.32E-12 1.32e-12
rn218 6.49E-29 7.85E-29 9.39E-29 1.09E-28 1.24E-28 1.24E-28
rn219  2.76€E-15 3.46E-15 4.15E-15 4&.84E-15 5.54E-15 5.54E-15
rn220 6.17E-15 7.67E-15 9.18€-15 1.07E-14 1.22E-14 1.22E-14
rn222 6.69E-10 1.01E-09 1.41€-09 1.84E-09 2.35E-09 2.35E-09
ra222 7.04E-26 8.52E-26 1.02E-25 1.19E-25 1.356-25 1.35€-25
ra223 6.90E-10 B8.62E-10 1.04E-09 1.21E-09 1.38E-09 1.38€-09
ra224 3.51E-11 &4.36E-11 5.22E-11 6.08E-11 6.94E-11 6.94€-11
ra225 1.48E-10 2.29E-10 3.27e-10 4.41E-10 5.71E-10 5.71€-10
ra2zé 1.02E-04 1.54E-04 2.15€E-04 2.B4E-04 3.60E-04 3.60E-04
ra228 2.12E-12 2.65E-12 3.1BE-12 3.72E-12 4.25E-12 4.25€-12
ac225 9.98e-11 1.55€6-10 2.21E-10 2.98E-10 3.86€E-10 3.86E-10
ac227 4.806-07 6.00E-07 7.20E-07 8.41E-07 9.61E-07 9.61E-07
ac228 2.59E-16 3.23€E-16 3.88BE-16 4.54E-16 5.196-16 5.19E-16
th226 3.44E-24 &4.16E-24 4.97E-24 5.7BE-24 6.59€E-24 6.59E-24
th227 1.11€-09 1.39€-09 1.67E-09 1.95E-09 2.23E-09 2.23E-09
th228 6.70€E-09 8.33E-09 9.97E-09 1.16E-08 1.32£-08 1.32E-08
th229 2.87E-05 &4.45E-05 6.35E-05 B8.57E-05 1.11E-04 1.11E-04
th230 2.56E-02 3.20E-02 3.84E-02 4.48E-02 S5.13E-02 5.13E-02
th231 3.116-09 3.13E-09 3.15€-09 3.17e-09 3.20E-09 3.20€E-09
th232 5.18BE-03 6.48£-03 7.78E-03 9.08E-03 1.04E-02 1.04E-02
th233 4.78E-14 5.94E-14 7.13E-14 B.32E-14 9.50E-14 9.50E-14
th234 5.37eE-07 5.37E-07 5.37€-07 5.37E-07 5.37E-07 5.37e-07
pa231 7.21E-04 9.02E-04 1.08€E-03 1.26E-03 1.45E-03 1.45E-03
. pa232 1,23E-11 1.54E-11 1.856-11 2.16E-11 2.46E-11 2.46E-11
sas2h: far-field crit based on b&w 15x15, 3.00wt%, ZOgud/mtu 40% h2o/ 8% uo2 actinides page 21
power= &4,000€-03mw, burnup=2. 9220E+03mwd, flux=' 2.80E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = gingle reactor assembly
charge 456563. d 547875. d 639188, d 730500. 730500 d

pa233  1.45€-06 1 456-06 1.45E-06 1.45E-06 1.45E-06 1.45E-06
pa234ém 1.81€-11 .BIE-11 1.81E-11 1.81E-11 1.81e-11 1 81€-11
pa234  8.09E-12 8 09E-12 B8.09E-12 B8.09E-12 B8.09-12 8.095-12
pa23s .00E+00  .O0E+00  .O00E+00 .0Q0E+Q0  .00E+00  .OOE+00
230 3.336-21 4.03€-21 4.82E-21 S5.61E-21 6.39E-21 6.39E-21
u23i 1.08E-17 1.32€-17 1.58E-17 1.83E-17 2.09E-17 2.09E-17
u232 2.44E-07 3.036-07 3.63E-07 4.23E-07 4.82E-07 4.B2E-07
u233  1.35E-02 1.69E-02 2.02E-02 2.36E-02 2.69E-02 2.89E-02
u234  9.186+00 9.21€E+00 9.25E+00 9.28E+00 9.32E+00 9.32E+00
u235  7.23E+02 7.21E+02 7.19€E+02 7.18E+402 7.16E+02 7.16E+02
u236 1.76E+02 1.76E+02 1.76E+02 1.76E+02 1.77E+02 1.77E+02
u237 3.26E-06 3.19€-06 3.19E-06 3.196-06 3.19e-06 3.19E-06
U238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239 3.28E-07 3.22E-07 3.22E-07 3.22E-07 3.21€-07 3.21E-07

u24o .00E+00  .00E+00 .00E+00 .00E+00 .00E+00  .0OE+00
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u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np235 9.08E-12 8.87€E-12 B8.86E-12 B8.84E-12 8.83E-12 8.83E-12
np236m 2.16E-12 2.11E-12 2.11€E-12 2.106-12 2.10E-12 2.10E-12
np236 2.05E-07 2.55E-07 3.04E-07 3.53E-07 4.03E-07 4.03c-07
np237  4.21E+01 4.20E+01 4.20E+01 4.20E+01 4.20E+01 4.20E+01
np238 1.576-06 1.56E-06 1.55E-06 1.55E-06 1.55E-06 1.556-06
np239  4.74E-05 &4.66E-05 4.65E-05 4.65E-05 4.64E-05 4.64E-05
np240m  .00E+00 00E+00 00E+00 .00E+00 .00E+00 .00E+00
np240 9.69E-15 9.47E-15 9.45E-15 9.43E-15 9.41E-15 9.415-15
np241 .00E+00 00E+00 00E+00 .00E+00 .00E+00 .00E+00
pu23é 1.17€-09 1.14E-09 1.14E-09 1.14E-09 1.14E-09 1.14E-09 ¢
pu237 2.87E-13 2.89E-13 2.98E-13 3.076-13 3.16€-13 3.16E-13
pu238 2.38E-02 2.36E-02 2.35E-02 2.356-02 2.34E-02 2.34E-02
pu239  4.97E+00 6.14E+00 7.29E+00 8.43E+00 9.556+00 9.55€6+00
pu240 2.36E-02 3.62E-02 5.12E-02 6.856-02 B.79E-02 8.79E-02
pu2é1 1.01€-05 1.51E-05 2.14E-05 2.86E-05 3.67E-05 3.67E-05
pu24?2 1.04E-07 2.27E-07 4.27€-07 7.25E-07 1.14E-06 1.14E-06
pu2é3 2.28€E-16 4.B8E-16 9.17€-16 1.56E-15 2.45E-15 2.45E-15
pu2éé 2.93e-33 2.386-32 1.29€-31 5.32E-31 1.80€-30 1.80E-30
pu245 .00E+00 .00E+00 .00E+00 L00E+00 7.64E-41 7.64E-41
pu246 .00E+00 .00E+Q0 .00E+00 .00E+00 .00E+00 .Q0E+00
am239 3.18€-20 5.50E-20 8.68E-20 1.26E-19 1.74E-19 1.T4E-19
am240 1.46€E-17 2.52€6-17 3.97€-17 S.78E-17 7.956-17 7.95€-17
am241 1.10E-04 1.956-04 3.08E-04 4.49E-04 6.18E-04 6.18E-04
am242m 3.57E-08 6.90E-08 1.16€E-07 1.76E-07 2.51E-07 2.51E-07
am242  4.32E-12 T7.6BE-12 1.22E-11 1.79E-11 2.47e-11 2.47e-11
am243 2.90E-10 7.36E-10 1.54E-09 2.8B6E-09 4.B2E-09 4.82E-09
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
améé 2.28E-18 5.68E-18 1.19E-17 2.20€-17 3.71€-17 3.71E-17
am245 .00E+00 .00E+00 .00E+00 -00E+00 1.49E-41 1.49E-41
am246 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
cm24 1 2.65E-22 4.59E-22 7.28E-22 1.07E-21 1.47€-21 1.47E-21
cm242 8.73E-10 1.55E-09 2.46E-09 3.61E-09 4.98E-09 4.98E-09
cm243 3.36E-19 7.28E-19 1.29E-18 2.05E-18 3 00E-18 3.00E-18

cm244  3.58E-14 8.92E-14 1.87E-13 3.45E-13 5.83E-13 5.83e-13

sas2h: far-field crit based on b&w 15x15, 3.00wtX, ZOSHd/mtu 40X h2o/ 8% uo2 actinides page 22
power= &.000E-03mw, burnup=2. 92206+03mwd, flux='2.8 E+08n/cm**2-gec
0 nuclide concentrations, gram atoms

basis = single reactor assembly

charge 456563 d 547875. d 639188. d 730500. d 730500
em245  6.916-18 2.19E-17 5.57€-17 1.22€E-16 2.36E-16 2. 365-16
cm246  6.36E-21 2,57E-20 7.88E-20 2.00E-19 4.46E-19 &.46E-19
cm247  9.86E-26 &.97E-25 1.B4E-24 5.48E-24 1.40E-23 9.40E-23
cm248  J.49E-29 9.49E-29 4.24E-28 1.49E-27 4.38E-27 4.38E-27
cm249  4.B2E-40 3.03E-39 1.35E-38 4.74€E-38 1.39E-37 1.39E-37
em250  V.40E-45 1.54E-44 B.B3E-44 3,69E-43 1.25E-42 1.25E-42
cm251 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .0OE+00
totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04

0 flux 2.80€+08 2.80E+08 2.BOE+08 2.80E+08 2.79&-07

0 1q array has 20 entries,

0 3q array has -1 entries,

0 : 3q array has 1.4 entries,

0 3q array “ 1 entries, ) .

0 . 4q array ‘{1 entries, & g

0 $4q srray as 12 entries, - 1 :

llibrory lnforlutlon...,{ BT ‘

’,. o w: : o .r
cross- section date taken from position number 3 of library on unit 33.
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pass 1

pass O

*scale-system control module sas2 tibrary*

used a time-dependent neutron spectrum, for each of the above passes
pass 0 applies start-up fuel densiities
pass n spplies mid time densities of nth library interval

first library updated was...

pass 1

pass O

*scale-system control module sas2 library*

used a time-dependent neutron spectrum, for each of the above passes
pass 0 applies start-up fuel densfities
pass n applies mid time densities of nth library interval

first librarr updated was...
P S s et Lyt s e R P R 22T R 22 R 222222212222 22222 ddllastdl

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
ﬁhoton 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 sbove this box (if present) for later updates

EIE IR B IR B R BE BR R IR B O B Bk IR BE J
LR IR I I N IR IR IR IR IR R IR R IR I J

P 22223232222 23X 2SRRI XLRLRLIL AR S A2 22220 AR R ARl Rl Rl il ddlld)
* »

o P T e e a2y 22222222223 LTRSS SRR 22222 22 2 R 22 2 2 2 2 2 gl gl sl
0 .other identification and sizes of library.
0 data set name: ft33f001
0 8/2871996 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 number of nonzero off-dia!onal matrix elements
0 ARRRR R RN AR R RN TERARANRN AR RN R AT RARAN AR AR R AR RRNAR TR AR h Ak A ARk h ARy
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX 208ud/mtu 40% h2o/ 8% uo2 page 23
0 powers .00mw, burnup= 4383.mud£ f%ux= 2.1E+08n/cm**2-sec
asis =
0 (note, k-infinities, clad and moderator absorptions are correct‘ only, if correctly weighted cross sections are applied.)
0 initial 821813. d 913125, d bobabdabebadolil kkdkdkk o bofahdobadodalN - |
productions  1.1338B6E+06 1.135393E+06  1.136859E+06  1.138285E+06  1.139671€+06  1.139671€+06
absorptions  9.323096E+05  9.3349B9E+05  9.346394E+05 9.357402E+05  9.368058E+05  9.368058E+05
k infinity 1.2162126+00 1.216277€E+00  1.216361E+00  1.216455€+00 1.216550E+00 1.216550£+00
0 inid initial 821813. d 913125. d hiddl AL whddhdk o *hakhhh o
actinide
absorptions  9.229046E+05 9.238316E+05  9.247386E+05 9.256261E+05  9.264941E+05  9.264941E+05

non-actinide
abs. fracs. 1.008779e-02 1.035595€-02 1.059318eE-02 1.080871E-02  1.100731E-02 1.100731E-02
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 24
0 fraction of total a sorgtion rate
power= .00mw, burnup=  4383.mwd, flux= 2.71E+D08n/cm**2-gec
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BBAOG0000-01717-0200-00021 REV 00  ATTACHMENT XVII -

initial 821813, d 913125, d *#**ddk o dkkkddk d hikddkan o

0
sm149 5.01E-03 5.11€-03
euls1 3.83e-04 4.29E-04
nd143 2.88BE-04 3.24E-04
rh103 1.386-04 1.55€E-04
gd155 1.24E-04 1.33E-04
xe131 9.276-05 1.04E-04
cs133 7.186-05 8.07E-05
cd113 6.89E-05 7.27€E-05
sm147 5.31E-05 5.96E-05
tc 99 5.27E-05 5.92€-05
nd145 4.08E-05 4.58BE-05
gd157 4_20E-05 4.32E-05
mo 95 2.83E-05 3.18E-05
sm151 4.02E-05 4.02E-05
sm152 2.40E-05 2.73E-05
kr 83 1.75e-05 1.97€-05
sm150 1.46E-05 1.72€-05
¢s135 1.62E-05 1.82E-05
rul01 1.26E-05 1.42E-05
pr141 1.20E-05 1.35E-05
euls53 1.126-05 1.26E-05
1a139 9.82€-06 1.10E-05
bat37 4.60E-06 5.18E-06
pd105 4. 41E-06 &.99E-06
zr 93 3.996-06 4.48E-06
i129 3.09E-06 3.47E-06
nd144 2.95E-06 3.32E-06
ag109 2.51E-06 2.94E-06
mo 97 2.23€-06 2.51€E-06
xe135 2.286-06 2.28BE-06
zr 91 1.04E-06 1.17E-06
y 89 9.99e-07 1.12E-06
rulo2 9.13e-07 1.03E-06
cel4y?2 8.16E-07 9.16€E-07
d108 7.18e-07 8.30E-07
nd148 7.88€e-07 8.85E-07
nd146 6.59E-07 7.40E-07
d152 4.23E-07 5.38E-07
ini15 S.58E-07 6.29€-07
bat38 5.62E-07 6.32E-07
cel40 5.27€-07 5.92E-07
xe132 4.78E-07 5.37e-07
pd107 3.93E-07 4.52E-07
mo 98 3.29e-07 3.70E-07
mo100 3.18e-07 3.57e-07
xe134 3.11E-07 3.50E-07
r 92 2.51E-07 2.82€-07
i127 2.14E-07 2.41E-07
ruifs 2.01E-07 2.28E-07

1 sasz2h: far-field crit

0
pouwers= .00mw, burnup=
0 initial 821813, d
zr 96 2.01E-07 2.25E-07
pmi147 2.686-07 2.68E-07
nd150 1.76E-07 1.98E-07
xe136 1.69€-07 1.89E-07

based on biw 1

$.186-03 5.23e-03 5.27e-03 5.27€-03
4.T4E-04 S.17E-04 5.60E-04 5.60E-04
3.59E-04 3.94E-04 4.29E-04 4.29E-04
1.726-04 1.89E-04 2.06E-04 2.06E-04
1.41E-04 1.48E-04 1.54E-04 1.54E-04
1.16E-04 1.27E-04 1.38E-04 1.38€-04
8.95€-05 9.83E-05 1.07E-04 1.07E-04
7.59€-05 7.87e-05 B8.11E-05 8.11E-05
6.62E-05 7.27€-05 7.92E-05 7.92E-05
6.57E-05 7.21€E-05 7.85E-05 7.85E-05
5.08e-05 5.57e-05 6.07e-05 &.07E-05
4.43E-05 4.53E-05 4&.64E-05 &.64E-05
3.52E-05 3.87E-05 4.22E-05 4.22E-05
4.03E-05 4&.04E-05 4.05E-05 4&.05E-05
3.06E-05 3.39E-05 3.73E-05 3.73E-05
2.18€-05 2.39E-05 2.60E-05 2.60E-05
1.996-05 2.25E-05 2.52E-05 2.52E-05
2.02E-05 2.22E-05 2.42E-05 2.42E-05
1.57€-05 1.73E-05 1.89E-05 1.89E-05
1.506-05 1.65E-05 1.79E-05 1.79E-05
1.41E-05 1.55E-05 1.69E-05 1.69E-05
1.226-05 1.34E-05 1.46E-05 1.46E-05
3.76E-06 6.34E-06 6.92E-06 6.92E-06
5.57€-06 6.15E-06 6.74E-06 6.74E-06
4.97E-06 5.46E-06 5.94E-06 5.94E-06
3.86E-06 4.25E-06 4.63E-06 4.63E-06
3.68BE-06 4.05E-06 4.41E-06 4.41E-06
3.40E-06 3.886-06 4.39E-06 4.39E-06
2.78£-06 3.056-06 3.33E-06 3.33E-06
2.28E-06 2.28BE-06 2.28E-06 2.28E-06
1.30E-06 1.43E-06 1.55€-06 1.55€-06
1.24E-06 1.36E-06 1.49E-06 1.49E-06
1.146-06 1.25E-06 1.37€-06 1.37E-06
1.02E-06 1.12E-06 1.22E-06 1.22E-06
9.48E-07 1.07E-06 1.20E-06 1.20E-06
9.82E-07 1.08E-06 1.18E-06 1.1BE-06
8.21€-07 9.02E-07 9.83E-07 9.83E-07
6.66E-07 B8.06E-07 9.58E-07 9.58E-07
7.00E-07 7.71E-07 8.42E-07 B8.42E-07
7.01E-07 7.70E-07 8.39e-07 8.39E-07
6.56E-07 7.21€E-07 7.86E-07 7.86E-07
5.97E-07 6.56E-07 7.15E-07 7.15€-07
5.126-07 S5.75€-07 6.40E-07 6.40E-07
4.11€-07 &4.51E-07 4.92e-07 4.92E-07
3.96E-07 4.36E-07 4.756-07 4.756-07
3.8BE-07 4.26E-07 4.656-07 4&4.656-07
3.136-07 3.44€-07 3.74E-07 3.74E-07
2.69E-07 2.97€-07 3.256-07 3.25€-07
2.52€E- 07 3.03e-07 3.

2.78E-
5x15, 3.00wtX

03E-07
‘20gwd/mtu 40X h2o/ 8% uo2

fraction of total absor tion rate

4383.mwd, flux= 2.71E+08n/cm**2-sec
913125‘ d ‘il‘**** d (1213317 ) d L1 3222132 ] d

2.50€-07
2.67E-07
2.20E-07
. 2.10E-07

2.T4E-07 2.99E-07 2.99E-07
2.67e-07 2.66E-07 2.66E-07
2.41€E-07 2.63€E-07 2.63E-07
2.31E-07 2.52E-07 2.52e-07

Page 21

fission products

page
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br 81 1.276-07 1.42€E-07 1.58€-07 1.73E-07 1.89E-07 1.89E-07
rb 85 1.23e-07 1.38E-07 1.53E-07 1.68E-07 1.83E-07 1.83E-07
eul155 1.72E-07 1.73E-07 1.75E-07 1.76E-07 1.78E-07 1.78E-07
r 94 1.07€-07 1.20E-07 1.34E-07 1.47E-07 1.60e-07 1,60E-07
cd111 9.61-08 1.10E-07 1.24€E-07 1.38e-07 1.53e-07 1.53€-07
eul52 9.976-08 1.12E-07 1.23E-07 1.34E-07 1.45€-07 1.45E-07
r 90 9.66E-08 1.09E-07 1.21E-07 1.33E-07 1.45E-07 1.45E-07
sm154 7.68E-08 B.66E-08 9.65E-08 1.06E-07 1.16E-07 1.16€E-07
tel130 7.68E-08 B8.63E-08 9.58E-08 1.05€-07 1.15€-07 1.15€-07
rb 87 7.11E-08 7.98E-08 B.84E-08 9.71E-08 1.06€-07 1.06E-07
se 77 5.056-08 5.6BE-08 &.30E-08 6.92E-08 7.54E-08 7.54E-08
pd106 4.04E-08 4.59E-08 5.15E-08 5.73e-08 6.31E-08 6.31E-08
ru 99 2.75E-08 3.47E-08 &.27E-08 5.156-08 6.12€E-08 6.12E-08
kr 84 3.376-08 3.79E-08 4.20€-08 4.61E-08 5.02E-08 5.02E-08
gd156 2.67E-08 3.14E-08 3.63E-08 4.14E-08 4.65E-08 4.66E-08
se 79 2.59E-08 2.91E-08 3.23E-08 3I.55E-08 3.87E-08 3.87E-08
sb121 2.55e-08 2.87€E-08 3.196E-08 3.52E-08 3.84E-08 3I.84E-08
gd154 1.50E-08 1.90E-08 2.34E-08 2.83E-08 3.37e-08 3.37E-08
sb123 2.06E-08 2.33E-08 2.59E-08 2.85E-08 3.11E-08 3.11E-08
kr 86 1.86E-08 2.09E-08 2.32E-08 2.55E-08 2.77E-08 2.77E-08
dy161 1.596-08 1.B6E-08 2.14E-08 2.44E-08 2.75E-08 2.75E-08
tel28 1.70E-08 1.92E-08 2.136-08 2.356-08 2.56E-08 2.56E-08
se 80 1.21E-08 1.36E-08 1.51E-08 1.66E-08 1.80E-08 1.80E-08
tel25 1.10e-08 1.24E-08 1.386-08 1.52E-08 1.67e-08 1.47E-08
sr 90 1.66E-08 1.656-08 1.65E-08 1.64E-08 1.64E-08 1.64E-08
tb159 8.73E-09 1.00E-08 1.136-08 1.27E-08 1.41E-08 1.41E-08
cd112 7.51E-09 B8.52E-09 9.54E-09 1.06E-08 1.16E-08 1.16E-08
gd158 6.61E-09 7.67E-09 8.77€E-09 9.89E-09 1.10E-08 1.10£-08
rul00 4.78E-09 6.02E-09 7.40E-09 B8.92E-09 1.06E-08 1.06£-08
i 6 6.79E-09 7.62E-09 8.44E-09 9.26E-09 1.01€E-08 1.01E-08
rh105 9.10E-09 O9.19E-09 9.276-09 9.36E-09 9.45E-09 9.45E-09
sn117 S.74E-09 6.49E-09 7.24E-09 B8.00E-09 8.77E-09 8.77€E-09
eu154 S.71E-09 6.41E-09 7.13E-09 7.85E-09 8.57E-09 B.57€-09
ndi42 3.29E-09 4.16E-09 5.12E-09 6.19E-09 7.35E-09 7.35€E-09
ba134 3.22E-09 4.06E-09 &.99E-09 6&.02E-09 7.15€6-09 7.15€E-09
sn119 4.61E-09 5.20E-09 5.78E-09 6&.37E-09 6.976-09 6.97€-09
sm148 2.97E-09 3.74E-09 4.60E-09 5.556-09 6.58E-09 6.58E-09
cdi1é 3.87E-09 &.48E-09 5.10E-09 5.74E-09 6.39€-09 6.39E-09
sn115 &.22E-09 &.75E-09 5.29E-09 5.83E-09 6.38E-09 6.38E-09
ba135 2.61E-09 3.29E-09 &4.06E-09 4.91E-09 5.84E-09 5.84E-09
dy164 2.91E-09 3.48E-09 &4.10E-09 4.75E-09 5.45E-09 5.45E-09
sr 88 3.43E-09 3.85E-09 4.26E-09 4.68E-09 5.09E-09 5.09E-09
dy162 2.T2E-09 3.24E-09 3.79e-09 4.37E-09 5.00E-09 5.00E-09
pd104 2.22E-09 2.B0E-09 3.46E-09 4.18E-09 4&.96E-09 4.96E-09 :
pd110 3.04E-09 3.49E-09 3,.95€-09 4.43E-09 &.92E-09 &.92E-09
a sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h20/ 8X uo2 fission products page 26

fraction of total nﬁsorgtion rate
powers .00mw, burnup= 4383 .mwd, flux= 2.71E+08n/cm**2-sec
fnitial 821813. d 913125, d *#*wsna d ssswssn g wwsawss g

cs137 3.73E-09 3.72E-09 3.72E-09 3.71E-09 3.71E-09 3.71E-09
se 82 2.33E-09 2.62E-09 2.90E-09 3.19E-09 3.47E-09 3.47E-09
sn126 ].98E-09 2.24E-09 2.50E-09 2.776-09 3.03E-09 3.03E-09
se 78 LT9E-09 2.01E-09 2.23E-09 2.45E-09 2.68E-09 2.68E-09
pris3 .61E-09 2.60E-09 2.60E-09 2.59€E-09 2.59E-09 2.59E-09
sn124 <48E-09 1.67E-09 1.86E-09 2.05E-09 2.24E-09 2.24E-09
xe133 .98E-09 1.986-09 1.98E-09 1.97€-09 1.97E-09 1.97E-09
wmo 96 8.61E-10 1.07€-09 1.30E-09 1.54E-09 1.82E-09 1.82E-09
as 75 1.06E-09 }.195-09 1.32E-09 1.46E-09 1.59E-09 1.59€-09
celél 1.56E-09 1.56E-09 1.56E-09 1.56€E-09 1.55€-09 1.55E-09
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8n/cm**2-s