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Derivation of Power-Temperature Relationship for External Criticality

The following formulas are valid in any consistent set of units. However SI (or MKS) is
recommended, for which the units of distance is meters, temperature is Kelvin or Centigrade, and
thermal conductivity is W/m-C. '

The heat conduction equation in spherical coordinates, assuming spherical symmetry so that the
derivatives with respect to angle are zero, and the system is in a steady state, is given in
Reference 5.14, p. 6, Eq. 1-3(c):

1 dz( n q
o c— r :—__’
rdr? k

where ¢  is the power (heat generation rate) per unit volume and k is the thermal

conductivity. Three forms of the solution are of interest:
Outside a sphere

There are no heat sources outside the sphere, so the right side of the heat conduction equation is
zero. The solution is of the form:

T=c, +cyr.
This assumes a fixed temperature at large distances from the sphere, ¢, = T..
At the surface of the sphere, the temperature gradient is determined by the heat outflow per unit

area. If the power generated inside the sphere is P, the boundary condition at the surface of the
sphere (r=R) becomes:

which is satisfied if ¢, = P/(47k), so that the solution outside the sphere becomes:
T = T_+ P/(4knr),
so that the temperature at the surface is determined by the temperature at infinity and the total

power generated within the sphere as:
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T, = T, + P/(4kwR).
Inside a sphere which is homogeneously heated

If the total power generated is P, homogeneously distributed in a sphere of radius R, the power
per unit volume is 3P/(4nR?). Integrating the heat conduction equation gives the solution:

© T=T,+P(1-/R>/(8knR),

where the two integration constants have been determined by the conditions that the temperature
be finite at the center of the sphere (r=0) and that the temperature at the surface (r=R) be T,.

The average temperature is computed by multiplying by 4nr? and integrating from r=0 to r=R,
- and dividing the result by the volume of the sphere, 4TR%/3, to get:

T,, = T, + P/(20k®R).
Inside a sphere with parabolic power density

The parabolic power density normalized to integrate to the total power P through the volume of a
sphere of radius R is:

15P(1-/R?)/(87R?).
Using this power density on the right side of the heat conduction equation leads to the solution:
T=T,+ 7P/(32k1tR) - 15P[r*/(6R?) - r*/(20R*)]/(8knR),

where the two integration constants have been determined in the same manner as for the
homogeneously heated case described above. Averaging this form over the sphere gives:

T,, = T, + P/(14knR).
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Number Density = grams/assembly / Assembly Volume * Avagadro’s Number / Atomic Weight

SAS2H Number Density Worksheet: Consequence Analysis - Internal Criticality

Number Density = (mass/assembly} / (volume) * (Na} / (Aw) * correction to 96% density for fresh fu DECAY TIME:
Avogadro's Number [Na 0.602252

Atomic Weight [Aw]

Isotope List:
Element  Symbol
Oxygen o]
Molybdenu Mo
Mo
Technetium Tc
Ruthenium Ru
Rhodium Rh
Silver Ag
Cadmium Cd
Cesium Cs
Cs
Neodymiu Nd
Nd
Samarium Sm
Sm
Sm
Sm
Sm
Europium Eu
Eu
Eu
Gadolinium Gd
Gd
Hafnium  Hf
Uranium U
U
u
u
u
Neptunium Np
Plutonium Pu
Pu
Pu
Pu
Pu
Pu
Americium Am
Am
Am
Curium Cm
Cm
Cm
Xenon Xe
Xe

fsotope
O-16
nat.
Mo-85
Te-99*

. Ru-101

Rh-103
Ag-109
nat.
Cs-133
Cs-135
Nd-143
Nd-145
Sm-147
Sm-149
Sm-150
Sm-151
Sm-152
Eu-161
Eu-153
Eu-154
nat.
Gd-155
Gd-157
nat.
U-233
U-234
U-235
U-236
U-238
Np-237
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242
Pu-243
Am-241
Am-242m
Am-243
Cm-243
Cm-245
Cm-248
Xe-131 *
Xe-135 *

Volume= Pi X .468122 X 468122 X 360.172 X 208

= 51575.24

U mass=.464kg
UO2 mass= 526.38 kg
(REF. 5.43)

MCNP ID  Atomic Wei ORIGINS ID

8016.50C

42000.50C
42095.50C
43099.50C
44101.50C
45103.50C
47109.50C
48000.50C
55133.50C
§5135.50C
60143.50C
60145.50C
62147.50C
62149.50C
62150.50C
62151.50C
62152.50C
63151.55C
63153.55C
63154.50C
64000.35C
64155.50C
64157.50C
72000.50C
92233.50C
92234.50C
92235.50C
92236.50C
92238.50C
93237.55C
94238.50C
94239.55C
94240.50C
94241.50C
94242 .50C
94243.35C
95241.50C
95242.50C
95243.50C
96243.35C
96245.35C
96248.35C
54131.50c
54135.50c

15.99492
95.94
94.90584
98.90628
100.9056
102.8055
108.9048
1124
132.9054
134.9058
142.9098
144 9125
146.9149
148.9172
149.9173
150.9199
151.9198
150.9198
152.9212
153.9231
157.25
154.9227
156.924
178.49
233.0395
234.0409
235.0439
236.0456
238.0508
237.0481
238.0495
239.0521
240.0539
241.0567
2420587
243.062
241.0567
2420585
243.0614
243.0614
245.0654
248.0722
130.9051
134.9063

SAS2H UO2 density=10.2C6
Correction to 96% density
1.0309278

mo 95
tc 99

ru101
rh103
ag109

cs133
cs135
nd143
nd145
sm147
sm149
sm150
sm151
sm152
eu1s1
eu1s3
eu154

gd155
qd157

u233
u234
u235
u236
u238
np237
pu238
pu238
pu240
pu241
pu242
pu243
am241
am242m
am243
cm243
cm245
cm248

* AW from Chart of the Nuclides

* (Density Correction to 96% TD) * (Isotopic Correction Factor)
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Time Effects Curve
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15,000 YEARS
pwr 3.0% 20 G

Aw MCNP 1D
15.99492 8016.50C
94.90584 42095.50C
98.90628 43099.50C
100.9056 44101.50C
102.9055 45103.50C
108.9048 47109.50C
142.9098 60143.50C
144.9125 60145.50C
146.9149 62147.50C
148.9172 62149.50C
149.9173 62150.50C
150.9199 62151.50C
150.9198 63151.55C
151.9198 62152.50C
152.9212 63153.55C
154.9227 64155.50C
233.0395 92233.50C
234.0409 92234.50C
235.0439 92235.50C
236.0456 92236.50C
238.0508 92238.50C
237.0481 93237.55C
238.0495 94238.50C
239.0521 94239.55C
240.0539 94240.50C
241.0567 94241.50C
242.0587 94242.50C
241.0567 95241.50C
242.0595 95242 .50C
243.0614 95243.50C
Total
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PWR B&W 15x15, 3.00% , Burnup 20 GWd/MTHM
DECAY TIME:
Volume 51575.24

Number
Density
4.6947E-02
2.8413E-05
2.6655E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479€E-07
6.4561E-06
0.0000E +00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
1.2563E-07
5.56037E-06
3.6928E-04
9.8840E-05
2.2352E-02
2.7474E-05
0.0000E+00
8.6617E-05
6.9205E-06
1.1186E-12
3.4266E-06
3.5158E-11
0.0000E+00
1.2184E-07
7.0057E-02

oxygen mass/assembly = 464000 g UO / (1-11.8503E-2) * 11.8503E-2 fraction of O in UO2

BURNUP: PWR 20 GWd/MT
ENRICHMENT: 3.00%
15,000 YEARS

ISOTOPE = GRAMS/ fraction
016 62377.29 0.120501
mo 95 224 0.000433
tc 99 219 0.000423
ru101 218  0.000421
rh103 144 0.000278
ag109 219 0.000042
nd143 269  0.00052
nd145 203 0.000382
sm147 89.7 0.000173
sm149 142  2.7E-06
sm150 804 0.000155
smi5t 0 0
eut51 6.22 0.000012
sm152 37.4 0.000072
eul153 27 0.000052
gd155 3.18 6.1E-06
u233 243  4T7E-06
u234 107 0.000207
u235 7210 0.013928
u236 1940 0.003748
u238 442000 0.853857
np237 541 0.001045
pu238 "] 0
pu239 1720 0.003323
pu240 138 0.000267
pu241 2.24E-05 4.3E-11
pu242 68.9 0.000133
am241 7.04E-04 1.4E-09
am242m 0 0
am243 246  4.8E-06
total 517651.3 1

Effective density =

Time Effects Curve
BURNUP: PWR 20 GWd/MT
ENRICHMENT: 3.00%
DECAY TIME: 15000 YEARS
CRITICALITY] DURATION O Years
ISOTOPE  GRAMS/ %
016 62377.29 0.120385
mo 95 224 0.000432
tc 99 219 0.000423
101 218 0.000421
rh103 144 0.000278
ag109 21.9 0.000042
nd143 269 0.000519
nd145 2.03E+02 0.039%
sm147 8.97E+01 0.017%
sm149 142E+00  0.000%
sm150 8.04E+01 0.016%

62377.29
10.03682

o ke A ed

Volume 51575.24

Aw
15.99492
94.90584
98.90628
100.9056
102.9055
108.9048
142.9098
1449125
146.9149
148.9172
1499173

PWR B&W 15x15, 3.00% , Burnup 20 GWd/MTHM
DECAY TiME:
pwr 3.0%

15000 YEARS
20 GWd/MT

Number

MCNP iD Density
8016.50C 4.6947E-02
42095.50C 2.8413E-05
43099.50C 2.6655E-05
44101.50C 2.6008E-05
45103.50C 1.6846E-05
47109.50C 2.4208E-06
60143.50C 2.2660E-05
60145.50C 1.6864E-05
62147.50C 7.3501E-06
62149.50C 1.1479E-07
62150.50C 6.4561E-06
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sm151 0.00E+00  0.000% 1 150.9199 62151.50C  0.0000E+00
For Time Effects Cases, the Isotopic Correction Factor is set to 1.0. eul51  6.22E+00 0.001% 1 150.9198 63151.55C 4.9615E-07
sm152 3.74E+01 0.007% 1 1519198 62152.50C 2.9636E-06
Number Density Calculation for 26 volume% Fe203 in Water eu153 2.70E+01 0.005% 1 1529212 631563.55C 2.1255E-06
density of Fe203 is 5.24 g/cc from Handbook of Chemistry and Physics (Ref. 5.17) gd168 318E+00  0.001% 1 154.9227 64155.50C 2.4710E-07
Note: O is 0-16 66 Edition, page B-104 gd157 31E-02  0.000% 1 156.924 64157.50C 2.3858E-09
AW of Fe= 55847 AWof O=  15.99492 from Nuclear Chemical Engineering (Ref. 5.43)  c¢d(113) 1.77€+01 0.003% 1 1124 48000.50C 1.8989E-06
xe131 1.38E+02  0.027% 1 130.9051 54131.50C 1.2691E-05
Moalecular Density = 5.24 X .602252 / (2x55.847 + 3x15.9949) cs133 341E+02  0.066% 1 132.9054 55133.50C 3.0887E-05
= 0.019763 ND for 26% u233 2.43E+00  0.000% 1 233.0395 92233.50C 1.2553E-07
ND of Fe=2x.019762=  0.039527 0.010277 u234 1.07E4+02  0.021% 1 234.0409 92234.50C 5.5037€-06
ND of 0=3x.019762= 0.05929 0.0154155 u235 7.21E+03 1.391% 1 235.0439 92235.50C 3.6928E-04
u236 1.94E+03  0.374% 1 236.0456 92236.50C 9.8940E-05
Water Number Density u238 4.42E+05 85.304% 1 238.0508 92238.50C 2.2352E-02
ND of H= 0.066878 from Material Compositions and Number Densities... np237 541E+02 0.104% 1 237.0481 93237.55C 2.7474E-05
NDof O=  0.033439 BBA000000-01717-0200-00002 Rev 00 pu238 0.00E+00  0.000% 1 238.0495 94238.50C  0.0000E+00
. . pu239 1.72E403  0.332% 1 239.0521 94239.55C 8.6617E-05
ND for 74% pu240 1.38E+02  0.027% 1 240.0539 94240.50C 6.9205E-06
H 0.0494897 pu241 2.24E-05  0.000% 1 241.0567 94241.50C 1.1186E-12
o} 0.0247449 pu242 6.89E+01 0.013% 1 2420587 94242.50C 3.4266E-06
am241 7.04E-04  0.000% 1 241.0567 95241.50C 3.5158E-11
Total ND for O = .024745+.015414= 0.040160 am242m 0.00E+00  0.000% 1 242.0595 95242.50C . 0.0000E+00
am243 246E+00  0.000% 1 243.0614 95243.50C 1.2184E-07
total 5181481  100.00% Total 7.010280E-02
B-10 Number Density (Assume no volume offset) oxygen mass/assembly = 464000 g UO / (1-11.8503E-2) * 11.8503E-2 fraction of O in UO2
mass of B= 30.474 kg from Second WP Probabilistic Criticality Analysis... 62377.29
void space 5.714E6 cc BBA000000-01717-2200-00005 REV 00 (Ref. 5.54) Effective density = 10.04645
AWofB-10  10.0129 from page i-10 of Material Compositions and Number Densities... Time Effects Curve
WT Fractio .288/1.6= 0.18 BBA0O00000-01717-0200-00002 Rev 00 (Ref. 5.5) BURNUP: PWR 20 GWd/MT  PWR B&W 15x15, 3.00% , Burnup 20 GWd/MTHM
ENRICHMENT: 3.00% DECAY TIME: 15000 YEARS
ND of B-10=30.474E3".18/5.714E6".602252/10.0129= 5.7740E-05 DECAY TIME: 15000 YEARS Volume 5157524  pwr 3.0% 20 GWd/MT
ND for 5% CRITICALITY| DURATION 1000 Years 1000 yr crit Number
2.8870E-06 ISOTOPE  GRAMS/ % Aw MCNP ID Density
TOTAL ND =sum of O, Fe, H, B-10  0.09993 016 62377.29 0.120385 1 1599492 8016.50C 4. 6947E-02
mo 95 225 0.000434 1 94.90584 42095.50C 2.8540E-05
mass density=1.00x.74 + 5.24x.26= 2.1024 tc 99 220 0.000425 1 98.90628 43099.50C 2.6777E-05
101 219 0.000423 1 100.9056 44101.50C 2.6127E-05
rh103 144  0.000278 1 102.9065 45103.50C 1.6846E-05
ag109 21.9 0.000042 1 108.9048 47109.50C 2.4208E-06
nd143 270 0.000521 1 142.9098 60143.50C 2.2744E-05
nd145 2.04E+02  0.039% 1 1449125 60145.50C 1.6947E-05
sm147 9.01E+01 0.017% 1 146.9149 62147.50C 7.3829E-06
sm149 1.18E+00  0.000% 1 1489172 62149.50C 9.5390E-08
sm150 8.08E+01 0.016% 1 1499173 62150.50C 6.4882E-06
sm151 3.01E-02  0.000% 1 150.9199 62151.50C 2.4010E-09
eu151 6.12E+00 0.001% 1 1509198 63151.55C 4.8B17E-07
sm152 3.75E+01 0.007% 1 151.9198 62152.50C 2.9715E-06
eu153 2.71E+01 0.005% 1 1529212 63153.55C 2.1334E-06
gd155 2.73E+00  0.001% 1 154.9227 64155.50C 2.1214E-07
gd157 2.36E-02  0.000% 1 156.924 64157.50C 1.8105E-09
cd(113) 1.78E+01 0.003% 1 1124 48000.50C 1.9107E-06
xe131 1.38E+02 . 0.027% 1 130.9051 54131.50C 1.2691E-05
cs133 342E+02  0.066% 1 1329054 55133.50C 3.0978E-05
u233 2.58E+00  0.000% 1 233.0395 92233.50C 1.3328€-07
u234 1.08E+02  0.021% 1 234.0409 92234.50C §.5552E-06
u235 7.23E+03 1.395% 1 2350439 92235.50C 3.7030E-04
u236 1.96E+03  0.378% 1 236.0456 92236.50C 9.9960E-05
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inp=a26xb5c outp=a2éxb5c0

1- AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5c)
2- c Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 26%/5%B
3- C 15000 year decay 0 yr criticality
4 - c CELL SPECIFICATIONS
5- C Assembly Sub-lattices - 1/2 Model
6- 1 0 1 3 -13 -20 FILL=1 (0 -74 0) IMP:N=1
7- c 1 0 1 3 -4 -13 -20 FILL=1 (0 -73.8 0) IMP:N=}
8- c 2 0 3 4 -5 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
9- c 3 0 3 5-13 -20 FILL=1 (0 -73.8 0) IMP:N=1
10- % Assembly Sub-lattices - 1/4 Model
11- c 1 0 1 2 3 -4 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
12- c 2 0 2 3 4 -5-13 -20 FILL=1 (0 -12.3 0) IMP:N=1
13- C 3 0 2 3 5 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
14- c ASSEMBLY LATTICE DESCRIPTION
15- 5 1 -2.1024 -61 60 -63 62 IMP:N=1 LAT=1 U=1
16- FILL=0:3 0:7 0:0 11 1 1 56561 1 56 56 56 1
17- 56 56 56 1 56 56 56 1 56 56 1 1
18- 11 1 1 1111 $ 1/2 model
19- 5 1 -2.1024 60 -61 62 -63 IMP:N=1 LAT=1 U=1
20- FILL=0:3 0:3 0:0 58 58 64 70 58 58 62 70
21- 60 6270 1 7070 1 1 $ 1/4 model
22- BARRIER CELLS
23- Basket Material-Lid Ga
24 - 6 3 -1.0000 1 -20 1 -14 IMP:N=1 $ 1/2 model
25- 76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 $ 1/4 model
26- Inner Barrier
27- 7 5 -8.1400 1 3 20 -21 -14 IMP:N=1 $ 1/2 model
28- 77 5 -8.1400 1 2 3 20 -21 -14 IMP:N=1 $ 1/4 model
29- Inner Lid
30- 8 5 -8.1400 1 14 -15 -21 IMP:N=1 $ 1/2 model
31- 78 5 -8.1400 1 2 14 -15 -21 IMP:N=1 $ 1/4 model
32- Gap between Inner and Outer Barrier Lids
33- 9 3 -1.,0000 1 15 -16 -21 IMP:N=1 $ 1/2 model
34- 79 1 -2.1024 1 2 15 -16 -21 IMP:N=1 $ 1/4 model
35- Gap between Inner and Outer Barriers

[=]

3 -1.0000 21 -22 1 3 -16 IMP:N=1 $ 1/2 model

80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=1 $ 1/4 model
Outer Barrier

7 -7.8320 22 -24 1 3 -16 IMP:N=1 $ 1/2 model

81 7 -7.8320 22 -24 1 2 3 <16 IMP:N=1 $ 1/4 model

-

41- Outer Barrier Lid
2 7 -7.8320 1 -24 16 -17 IMP:N=1 $ 1/2 model
82 7 -7.8320 1 2 -24 16 -17 IMP:N=1 $ 1/4 model

12" of Water around Container

45- 3 3 -1.0000 24 -25 1 3 -17 IMP:N=1 $ 1/2 model
83 1 -2.10246 24 -25 1 2 3 -17 IMP:N=1 $ 1/4 model
12" of Water above Container
4 3 -1.0000 17 -19 1 -25 IMP:N=1 $ 1/2 model
84 1 -2.1024 17 -58 1 2 -59 IMP:N=1 $ 1/4 model

OUTSIDE WORLD

0 -1:-3:19:25 [IMP:N=0 $ 1/2 model

85 0 -1:-2:-3:19:25 1IMP:N=0 $ 1/4 model

WET PIN LATTICE DESCRIPTION

1 -2.1024 -26 27 -28 29 [IMP:N=1 LAT=1 U=56

FILL -8:8 -8:8 0:0 56 16R 56 2 14R 56 56 2 14R 56
56- 56 2 4R 4 2 2R 4 2 4R 56

VIV IV IV AV LAY P ol ol abal adal ok o F ¥ AV T TP I
VIS UNaOOBNOVISUINOORNO
R

OONOROOOOONOROODRODNOONDONDODNOOOOND
wr

(<
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oxygen mass/assembly = 464000 g UO / (1-11.8503E-2) * 11.8503E-2 fraction of O in UO2

u238 4.42E+05 85.304% 1 238.0508
np237 541E+02  0.104% 1 237.0481
pu238 1.69E-01 0.000% 1 238.0495
pu239 1.68E+03  0.324% 1 239.0521
pu240 1.30E+02  0.025% 1 240.0539
pu241 3.14E-02  0.000% 1 241.0567
pu242 6.86E+01 0.013% 1 242.0587
am241 7.54E-01 0.000% 1 241.0567
am242m 1.90E-04  0.000% 1 242.0595
am243 2.40E+00  0.000% 1 243.0614
total 518148.1  100.00%

62377.29
Effective density = 10.04645
Time Effects Curve

BURNUP: PWR 20 GWd/MT
ENRICHMENT: 3.00%

DECAY TIME: 15000 YEARS Volume 51575.24
CRITICALITY| DURATION 5000 Years

ISOTOPE  GRAMS/ % Aw

016 62377.29 0.120385 1 15.99492
mo 95 229 0.000442 1 94.90584
tc 99 220 0.000425 1 98.90628
ru101 223 0.00043 1 100.9056
rh103 145  0.00028 1 102.9055
ag109 22.2  0.000043 1 108.9048
nd143 273 0.000527 1 142.9098
nd145 2.07E+02  0.040% 1 1449125
sm147 9.16E+01 0.018% 1 146.9149
sm149 7.88E-01 0.000% 1 148.9172
sm150 8.21E+01 0.016% 1 1499173
sm151 3.04E-02 0.000% 1 150.9199
eul51 587E+00  0.001% 1 150.9198
sm152 3.77E+01 0.007% 1 1519198
eu153 2.77E+01 0.005% 1 152.9212
gd155 1.51E+00 0.000% 1 154.9227
gd157 1.63E-02  0.000% 1 156.924
cd(113) 1.83E+01 0.004% 1 1124
xe131 1.40E+02  0.027% 1 130.9051
cs133 347E+02 0.067% 1 1329054
u233 3.16E+00  0.001% 1 233.0395

u234 1.12E+02  0.022% 1 234.0409

u23s 7.29£+03 1.407% 1 235.0439

u236 2.02E+03  0.390% 1 236.0456

u238 4.42E+05 85.304% 1 238.0508
np237 5.46E+02 0.105% 1 237.0481
pu238 1.74E-01 0.000% 1 238.0495
pu239 1.54E+03 0.297% 1 239.0521
pu240 1.03E+02  0.020% 1 240.0539
pu241 2.54E-02  0.000% 1 241.0567
pu242 6.74E+01 0.013% 1 242.0587
am241 7.77E-01 0.000% 1 2410567
am242m 2.27E-04  0.000% 1 242.0595
am243 2.21E+00  0.000% . 1 243.0614
total 5181339 100.00%

oxygen mass/assembly = 464000 g UO / (1-11.8503E-2) * 11.8503E-2 fraction of O in UD2

62377.29

92238.50C
93237.55C
94238.50C
94239.55C
94240.50C
84241.50C
94242.50C
95241.50C
95242.50C
95243.50C

Total
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2.2352E-02
2.TAT4E-05
8.5464E-09
8.4602E-05
6.5193E-06
1.5681E-09
3.4117E-08
3.7655E-08
9.4492E-12
1.1887E-07
7.010317E-02

PWR B&W 15x15, 3.00% , Burnup 20 GWd/MTHM

DECAY TIME:
pwr 3.0%

5000 yr crit

15000 YEARS
20 GWdA/MT
Number
MCNP ID Density
8016.50C 4.6947E-02
42095.50C 2.9047E-05
43099.50C 2.6777TE-05
44101.50C 2.6604E-05
45103.50C 1.6963E-05
47109.50C 2.4540E-06
60143.50C 2.2997E-05
60145.50C 1.7196E-05
62147.50C 7.5058E-06
62149.50C 6.3701E-08
62150.50C 6.5926E-06
62151.50C 2.4249E-09
63151.55C 4.6823E-07
62152.50C 2.9874E-06
63153.55C 2.1806E-06
64155.50C 1.1733E-07
64157.50C 1.2504E-09
48000.50C 1.9600E-06
54131.50C 1.2B75E-05
55133.50C 3.1431E-05
92233.50C 1.6324E-07
92234.50C 5.7609E-06
92235.50C 3.7337E-04
92236.50C 1.0302E-04
92238.50C 2.2352€E-02
93237.55C 2.7728E-05
94238.50C 8.7993E-09
94239.55C 7.7552E-05
94240.50C 5.1653E-06
94241.50C 1.2685E-09
94242.50C 3.3520E-06
95241.50C 3.8803E-08
95242.50C 1.1289E-11
95243.50C 1.0946E-07
Total 7.010379E-02
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Effective density =

- Time Effects Curve
BURNUP: PWR 20 GWd/MT
ENRICHMENT: 3.00%
DECAY TIME: 15000 YEARS
CRITICALITY| DURATION 10,000 Years
ISOTOPE  GRAMS/ %
016 82377.29 0.120385
mo 95 233 0.00045
tc 99 221 0.000427
101 227 0.000438
rh103 147 0.000284
ag109 22.5 0.000043
nd143 277 0.000535
nd145 211E+02  0.041%
sm1i47 9.34E+01 0.018%
sm149 6.96E-01 0.000%
sm150 8.32E+01 0.016%
sm151 3.06E-02  0.000%
eut51 5.60E+00 0.001%
sm152 3.79E+01 0.007%
eu153 2.84E+01 0.005%
gd155 7.60E-01 0.000%
gd157 1.55E-02  0.000%
cd{113) 1.89E+01 0.004%
xe131 142E+02 0.027%
cs133 3.63E+02  0.068%
u233 3.88E+00 0.001%
u234 1.16E+02  0.022%
u235 7.35E+03 1.419%
u236 2.03E+03  0.403%
u238 442E+05 85.304%
np237 5.50E+02 0.106%
pu238 1.80E-01 0.000%
pu239 1.40E+03  0.270%
pu240 8.09E+01 0.016%
pu241 2.05E-02  0.000%
pu242 6.59E+01 0.013%
am241 6.23E-01 0.000%
am242m 1.86E-04 0.000%
am243 205E+00 0.000%
total 518139.2  100.00%

15.99492
94.90584
98.90628
100.9056
102.9055
108.9048
142.9098
1449125
146.9149
1489172
149.9173
150.9199
150.9198
151.9188
152.9212
154.9227
156.924
1124
130.9051
132.9054
233.0385
234.0408
235.0438
236.0456
238.0508
237.0481
238.0495
239.0521
240.0539
241.0567
2420587
241.0567
242.0595
243.0614
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PWR B&W 15x15, 3.00% , Burnup 20 GWd/MTHM
DECAY TIME:
pwr 3.0%
10,000 yr crit
Aw

15000 YEARS
20 GWdA/MT
Number
MCNP 1D Density

8016.50C 4.6947E-02
42095.50C 2.9555E-05
43099.50C 2.6899E-05
44101.50C 2.7082E-05
45103.50C 1.7197€-05
47109.50C 2.4871E-06
60143.50C 2.3334E-05
60145.50C 1.7528E-05
62147.50C 7.6533E-06
62149.50C 5.6264E-08
62150.50C 6.6809E-06
62151.50C 2.4408E-09
63151.55C 4.4669E-07
62152.50C 3.0032E-06
63153.55C 2.2357E-06
64155.50C 5.9056E-08
64157.50C 1.1891E-09
48000.50C 2.0221E-06
54131.50C 1.3059E-05
55133.50C 3.1974E-05
92233.50C 2.0043E-07
92234.50C 5.9667E-06
92235.50C 3.7645E-04
92236.50C 1.0659E-04
92238.50C 2.2352E-02
93237.55C 2.7931E-05
94238.50C 9.1027E-09
94239.55C 7.0502E-05
94240.50C 4.0570E-06
94241.50C 1.0238E-09
94242.50C 3.2774E-06
95241.50C 3.1112E-08
95242.50C 9.2503E-12
95243.50C 1.0153€-07
Total 7.010568E-02

oxygen mass/assembly = 464000 g UO / (1-11.8503E-2) * 11.8503E-2 fraction of O in U02

Effective density =

62377.29
10.04628
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File Name: a26xbS5c0.sum BBAOO0000-01717-0200-00021 REV 00

56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56
56 22 4224 22R 42242256

56 2 14R 56

56 2 6R 6 2 6R 56

56 2 14R 56

56 224224 22R 42242256

56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56
56 2 4R 4 2 2R 4 2 4R 56

56 2 14R 56 56 2 14R 56 56 16R

MIXED PIN LATTICE DESCRIPTION
87 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 U=72
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57

57 3 4R 5 3 2R 5 3 4R 57
2R 5 3 6R 5 3 2R 57 57 3 14R 57
3533532R53353357
14R 57
6R 7 3 6R 57
14R 57
2 42242 2R 42242257
14R 57 57 2 2R 4 2 6R 4 2 2R 57
7 2 4R 4 2 2R 4 2 4R 57

57 2 14R 57 57 2 14R 57 57 16R
DRY PIN LATTICE DESCRIPTION
3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 U=57
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57

57 3 4R 5 3 2R 5 3 4R 57

NNSNNNNN
NN NI N W

5
5
5
5
5
5
5
)

57 3 2R 5 3 6R 53 2R 57 573 14R 57
57 33533532R533573357
57 3 14R 57
57 3 6R 7 3 6R 57
57 3 14R 57
57 33533532R5335137357
57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57
57 3 4R 5 3 2R 5 3 4R 57
57 3 14R 57 57 3 14R 57 57 16R

WET FUEL ROD

2 7.0103e-02 -30 -10 IMP:N=1 U=2

4 -6.5600 -30 10 -11 IMP:N=1 U=2

1 -2.1024 -30 11 IMP:N=1 U=2

1 -2.1024 30 -31 -11 IMP:N=1 U=2

1 -2.1024 30 -31 11 IMP:N=1 U=2

4 -6.5600 31 -32 -11 IMP:N=1 U=2

1 -2.1024 31 -32 11 IMP:N=1 U=2

1 -2.1024 32 IMP:N=1 U=2

DRY FUEL ROD

2 T.0103e-02 -30 -10 IMP:N=1 U=3

4 -6.5600 -30 10 -11 IMP:N=1 U=3

3 -0.001225 -30 11 IMP:N=1 U=3

3 -0.001225 30 -31 -11 IMP:N=1 U=3

3 -0.001225 30 -31 11 IMP:N=1 U=3

4 -6.5600 31 _-32 -11 INP:N=1 U=3

3 -0.001225 31 -32 11 IMP:N=1 U=3

3 -0.001225 32 IMP:N=1 U=3

WET CONTROL ROD/GUIDE TUBE

1 -2.1 -33 IMP:N=1 U=4 $ No DCRA Rod

105 9 ~7.8300 -33 IMP:N=1 U=4 $ DCRA Rod

1 -2.1024 33 -34 IMPiN=1 U=4

1 -2.1024 34 -35 |IMP:N=1 U=4 $ No DCRA Cladding

107 & -6.5600 34 -35 |IMP:N=1 U=4 $ DCRA Cladding

1 -2.1024 35 -36 IMP:N=1 U=4

ATTACHMENT 111 -

Page 2
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117- 109 4 -6.5600 36 -37 IMP:N=1 U=4

118- 110 1 -2.1024 37 IMP:N=1 U=4

119- c DRY CONTROL ROD/GUIDE TUBE

120- 1M1 3 -0.001225 -33 IMP:N=1 U=5 $ No DCRA Rod
121- c 111 9 -7.8300 -33 IMP:N=1 U=5 $ DCRA Rod .
122- 112 3 -0.001225 33 -34 [IMP:N=1 U=5

123- 113 3 -0.001225 34 -35 [MP:N=1 U=5 $ Wo DCRA Cladding
124 - C 113 4 -6.5600 34 -35 [IMP:N=1 U=5 $ DCRA Cladding
125- 114 3 -0.001225 35 -36 IMP:N=1 U=5

126- 115 4 -6.5600 36 -37 IMP:N=1 U=5

127~ 116 3 -0.001225 37 IMP:N=1 U=5 ¢
128- c WET INSTRUMENTATION TUBE

129- 117 1 -2.10246 -38 IMP:N=1 U=6

130- 118 4 -6.5600 38 -39 IMP:N=1 U=6

131- 119 1 -2.1024 39 IMP:N=1 U=6

132- c DRY INSTRUMENTATION TUBE

133- 120 3 -0.001225 -38 IMP:N=1 U=7

134- 121 4 -6.5600 38 -39 IMP:N=1 U=7

135- 122 3 -0.001225 39 IMP:N=1 U=7

136- c FUEL CELL BASKET STRUCTURE

137- c Code: boron in [B=] all panels [alll, left [l], bottom, [b]l, right [r]l, to
138- c FUEL CELL BASKET STRUCTURE - WET - Borated pane(s
139- c WATER GAP - ASSEMBLY LEFT

140- 123 1 -2.1024 52 IMP:N=1 U=8

141- C 123 1 -2.1024 48 IMP:N=1 U=8

142- c OXIDATION LAYER CS TUBE - ASSEMBLY LEFY

143 - c 4 6 -7.8320 -48 52 IMP:N=1 U=8

144 - C CS TUBE - ASSEMBLY LEFT

145- c 125 7 -7.8320 -52 56 IMP:N=1 U=8

146- c SS PANEL - ASSEMBLY LEFT

147- 126 8 -7.7700 -52 IMP:N=1 U=8

148- C WATER GAP - ASSEMBLY BOTTOM

149 - 127 1 -2.1024 53 IMP:N=1 U=9

150- c 127 1 -2.1024 49 IMP:N=1 U=9

151- c OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM

152- c 128 6 -7.8320 -49 53 IMP:N=1 U=9

153- C CS TUBE - ASSEMBLY BOTTOM

154 - c 129 7 -7.8320 -53 57 IMP:N=1 U=9

155 - c §S PANEL - ASSEMBLY BOTTOM

156~ 130 8 -7.7700 -53 IMP:N=1 U=9

157- c WATER GAP - ASSEMBLY RIGHT

158- 131 1 -2.1024 -54 IMP:N=1 U=10

159- C 31 1 -2.1024 ~-50 IMP:N=1 U=10

160- [ OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT

161- c 132 6 -7.8320 50 -54 IMP:N=1 U=10

162 - c CS TUBE - ASSEMBLY RIGHT

163- c 133 7 -7.8320 54 -58 IMP:N=1 U=10

164 - [ SS PANEL - ASSEMBLY RIGHT

165- 134 8 -7.7700 54 IMP:N=1 U=10

166- c WATER GAP - ASSEMBLY TOP

167- 135 1 -2.1024 -55 IMP:N=1 U=11

168- » 135 1 -2.1024 -51 IMP:N=1 U=11

169- C OXIDATION LAYER CS TUBE - ASSEMBLY TOP

170- » 36 6 -7.8320 51 -55 IMP:N=1 U=11

171- C CS TUBE - ASSEMBLY TOP

172- c 137 7 -7.8320 55 -59 IMP:N=1 U=11

173- C SS PANEL - ASSEMBLY TOP

174 - 138 8 -7.7700 55 IMP:N=1 U=11

175- [ FUEL CELL BASKET STRUCTURE - DRY - Borated panetls
176- C AP - ASSEMBLY LEFT
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File Name: a26xb5c¢0.sum BBA000000-01717-0200-00021 REV 00

3 -0.001225 52 IMP:N=1 U=12
139 3 -0.001225 48 IMP:N=1 U=12
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
40 6 -7.8320 -48 52 IMP:N=1 U=12
CS TUBE - ASSEMBLY LEFT
141 7 -7.8320 -52 56 IMP:N=1 U=12
SS PANEL - ASSEMBLY LEFT
8 -7.7700 -52 IMP:N=1 U=12
GAP - ASSEMBLY BOTTOM
3 -0.001225 53 IMP:N=1 U=13
143 3 -0.001225 49 IMP:N=1 U=13
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
144 6 -7.8320 -49 53 IMP:N=1 U=13
CS TUBE - ASSEMBLY BOTTOM
145 7 -7.8320 -53 57 IMP:N=1 U=13
SS PANEL - ASSEMBLY BOTTOM
8 -7.7700 -53 IMP:N=1 U=13
GAP - ASSEMBLY RIGHT
3 -0.001225 -54 IMP:N=1 U=14
147 3 -0.001225 -50 IMP:N=1 U=14
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
48 6 -7.8320 50 -54 IMP:N=1 U=14
CS TUBE - ASSEMBLY RIGHT
149 7 -7.8320 54 -58 IMP:N=1 U=14
SS PANEL - ASSEMBLY RIGHT
8 -7.7700 54 IMP:N=1 U=14
GAP - ASSEMBLY TOP
3 -0.001225 -55 IMP:N=1 U=15
151 3 -0.001225 -51 IMP:N=1 U=15
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
6 -7.8320 51 -55 IMP:N=1 U=15
CS TUBE - ASSEMBLY TOP
153 7 -7.8320 55 -59 IMP:N=1 U=15
SS PANEL - ASSEMBLY TOP
8 -7.7700 55 IMP:N=1 U=15
FUEL CELL BASKET STRUCTURE - WET - Unborated panels
WATER GAP - ASSEMBLY LEFT
1 -2.1024 52 IMP:N=1 U=16
155 1 -2.1024 48 IMP:N=1 U=16
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
156 6 -7.8320 -48 52 IMP:N=1 U=16
CS TUBE - ASSEMBLY LEFT
157 7 -7.8320 -52 56 IMP:N=1 U=16
PANEL - ASSEMBLY LEFT
1 -2.1024 -52 IMP:N=1 U=16
WATER GAP - ASSEMBLY BOTTOM
1 -2.1024 53 IMP:N=1 U=17
159 1 -2.1024 49 IMP:N=1 U=17
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
60 6 -7.8320 -49 53 IMP:N=1 U=17
CS TUBE - ASSEMBLY BOTTOM
161 7 -7.8320 -53 57 IMP:N=1 U=17
PANEL - ASSEMBLY BOTTOM
1 -2.1024 -53 IMP:N=1 U=17
WATER GAP - ASSEMBLY RIGHT
1 -2.1024 -54 IMP:N=1 U=18
63 1 -2.1024 -50 IMP:N=1 U=18
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
164 6 -7.8320 50 -54 IMP:N=1 U=18

CS TUBE - 'ASSEMBLY RIGHT

ATTACHMENT I1I1 -

Page &4
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165 7 -7.8320 54 -58 IMP:N=1 U=18
PANEL - ASSEMBLY RIGHT

1 -2.1024 54 IMP:N=1 U=18
WATER GAP - ASSEMBLY TOP

1 -2.1024 -55 IMP:N=1 U=19

167 1 -2.1024 -51 IMP:N=1 U=19
OXIDATION LAYER CS TUBE - ASSEMBLY TOP

168 6 -7.8320 51 -55 IMP:N=1 U=19
CS TUBE - ASSEMBLY TOP

169 7 -7.8320 55 -59 IMP:N=1 U=19
PANEL - ASSEMBLY TOP

1 -2.1024 55 IMP:N=1 U=19

FUEL CELL BASKET STRUCTURE -
GAP - ASSEMBLY LEFT
3 -0.001225 52

DRY - Unborated panels

INP:N=1 U=20
171 3 -0.001225 48 IMP:N=1 U=20
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
72 6 -7.8320 -48 52 IMP:N=1 U=20
CS TUBE - ASSEMBLY LEFT
173 7 -7.8320 -52 56 IMP:N=1 =20
PANEL - ASSEMBLY LEFT
3 -0.001225 -52 IMP:N=1 U=20
GAP - ASSEMBLY BOTTOM
3 -0.001225 53 IMP:N=1 L=21
175 3 -0.001225 49 IMP:N=1 U=21
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
176 6 -7.8320 -49 53 IMP:N=1 U=21
CS TUBE - ASSEMBLY BOTTOM
177 7 -7.8320 -53 57 IMP:N=1 LJ=21
PANEL - ASSEMBLY BOTTOM
3 -0.001225 -53 IMP:N=1 U=21
GAP - ASSEMBLY RIGHT
3 -0.001225 -54 IMP:N=1 =22
179 3 -0.001225 ~-50 IMP:N=1 U=22

-7.8320 50 -54 IMP:N=1 U=22
CS TUBE - ASSEMBLY RIGHT
7 -7.8320

OOXlgATION LAYER CS TUBE - ASSEMBLY RIGHT

181 . 54 -58 IMP:N=1 U=22
PANEL - ASSEMBLY RIGHT
3 -0.001225 54 IMP:N=1 U=22
GAP - ASSEMBLY TOP
3 -0.001225 -55 IMP:N=1 U=23
183 3 -0.001225 -51 IMP:N=1 U=23
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
4 6 -7.8320 51 -55 IMP:N=1 U=23
CS TUBE - ASSEMBLY TOP
185 7 -7.8320 55 -59 IMP:N=1 U=23

PANEL - ASSEMBLY TOP

3 -0.001225 55 IMP:N=1 U=23

PSURFACE SPECIFICATIONS
X

2
P

VNN

* Py 0.00 $ For 1/4 Model

r4 0.00
PX 12.30 $ For Collapsed Model
PX 36.90 $ For Collapsed Model
PY 12.30 $ Water Level Surface
PY 36.90 $ Water Level Surface
PY -12.30 $ Water Level Surface
PY -36.90 $ Water Level Surface

ATTACHMENT I11
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File Name: a26xb

PZ 180.0860
PZ 201.2360

$
$
$
$
$
$
PZ 245.75 s
s
$
3
s
$
$
D

PIN LATTICE BOUN
PX 0.72136
PX -0.72136
PY 0.72136
PY -0.72136

FUEL ROD
CZ 0.468122
CZ 0.478790
CZ 0.546100
CONTROL ROD/GUID
CZ 0.45340 $ O.
CZ 0.46990 $ 0.
CZ 0.54610 $ 0.
CZ 0.62230 $ 0.
CZ 0.67310
INSTRUMENTATION
€Z 0.56007
€z 0.62611
ASSEMBLY LATTICE
PX -10.65 $ ACT

PY -10.6

PX  10.65

PY 10.65

48 PX -11.0 s
49 PY -11.0

50 PX 11.0

51 PY 11.0

PX -10.650007 s

10.
PX -11.95 $ UC
PY -11.95
PX  11.95
PY 11.95

FUEL CELL LATTICE

PX -10.65 $ A
PX  10.65
PY -10.65

PY 10.65
:5 degree planes
P 1. 1. 0.0
EXTRA CARDS

5c0.sum BBA000000-01717-0200-00021 REV 00

TOP ACTIVE FUEL
TOP FUEL HARDWARE
$ TOP TUBE - (Shielding Model)
TOP OF BASKET MATERIAL
TOP RING/WATER GAP
TOP INNER LID
TOP LID GAP
TOP OUTER LID
$ TOP SKIRT - (Shielding Model)
TOP REFLECTOR REGION
ID OF INNER BARRIER
OD OF INNER BARRIER
ID OF OUTER BARRIER
$ ID OF SKIRT LIP - (Shielding Modet)
OD OF OUTER BARRIER
OD OF REFLECTOR REGION
S

E TUBE
49022
50292
56007
63246

TUBE
BOUNDS Actual
UAL 10.82025

Corrosion Expansion Cards

UCF Intact Inside Tube 1D

BOUNDS
CTUAL 12.30

ATTACHMENT I11 -
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- 357-
358- MODE N
359- c voL 884
360- KCODE 4000 1. 7 97
361- c KSRC -4.3 -5.71. -2.8 -5.75. -1.4 -5.7 10. 0. -5.7 5.
362- c 1.44 -5.7 3. 2.88 -5.7 8. 4.32 -5.7 9.
363- c -5.7 -4.3 2. -4.3 -4.31. -2.8 -4.3 5. -1.4 -4.310.
364~ c 0. -4.3 5. 1.44 -4.3 3. 2.88 -4.3 8. 4.32 -4.3 9.
365- C -5.7 -2.92. -4.3 -2.91. 1.4 -2.9 10.
366- c 0. -2.9 5. 2.88 -2.9 8. 4.32 -2.0 9.
367- c -5.7 -1.6 2. -4.3 -1.41. -2.8 -1.4 5. -1.4 -1.410.
368- c 0. -1.4 5. 1.44 -1.4 3. 2.88 -1.4 8. 4.32 -1.4 9.
369- c -5.7 0.02. -4.3 0.01. -2.8 0.0 5. -1.4 0.0 10.
370- c 1.44 0.0 3. 2.88 0.0 8. ¢.32 0.0 9.
371- c -5.7 1.4 2. -2.8 1.4 5. -1.4 1.4 10.
372- c 0. 1.4 5. 1.44 1.4 3. 2.88 1.4 8. 4.32 1.4 9.
373- c -5.7 2.92. -4.3 2.91. -2.8 2.9 5. -t.4 2.910.
374- c 0. 2.9 5. 1.44 2.9 3. 2.88 2.9 8. 4.32 2.9 9.
375- C -5.7 4.3 2. -4.3 4.31. -2.8 4.3 5. -1.6 4.3 10.
376- c 0. 4.3 5. 1.44 4.3 3. 2.88 4.3 8. 4.32 4.3 9.
377- c MATERIAL SPECIFICATIONS
378- c WATER AT 300 K d=1.0000 g/cc w/ 26% Fe203 w/ 5% B10
379- M1 1001.50C 4.9490-2 8016.50C 4.0160-2 26000.55C 1.0277-2
380- 5010.50C 2.8870-6
381- MT1 LWTR.O1T
382- c 3.00%/20 GWD 15000 yr decay 0 yr crit
383- M2 8016.50C 4.6947E-02
384 - 42095.50C 2.8413E-05
385- 43099.50C 2.6655E-05
386- 44101.50C 2.6008E-05
387- 45103.50C 1.6846E-05
388- 47109.50C 2.4208E-06
389- 60143.50C 2.2660E-05
390- 60145.50C 1.6864E-05
391- 62147.50C  7.3501E-06
392- 62149.50C 1.1479€-07
393- 62150.50C 6.4561E-06
394 - 63151.55C  4.9615E-07
395- 62152.50C 2.9636E-06
396- 63153.55C 2.1255E-06
397- 64155.50C 2.4710E-07
398- 64157.50C 2.3858E-09
399- 48000.50C 1.8989E-06
400- 54131.50C 1.2691E-05
401- 55133.50C 3.0887E-05
402- 92233.50C 1.2553E-07
403- 92234.50C 5.5037E-06
404- 92235.50C 3.6928E-04
405- 92236.50C 9.8940E-05
406- 92238.50C 2.2352E-02
407- 93237.55C  2.74T4E-05
408- 94239.55C 8.6617E-05
409- 94240.50C 6.9205E-06
410- 94241.50C 1.1186E-12
411- 94242.50C 3.4266E-06
412- 95241.50C 3.5158E-11
413- 95243.50C 1.218B4E-07
414- c WATER AT 300 K d=1.0000 g/cc

415- M3 1001.50C 6.6878-2 8016.50C 3.3439-2
416- MT3  LWTR.O0IT



Aug 22 08:53 1996 File Name: a26xbS5cO0.sum BBA000000-01717-0200-00021 REV 00
417- o Air d=0.001225 g/cc
418- c M3 7014.50Cc -0.80 8016.50C -0.20
419- C ZIRCALOY-4 d=6.56 g/cc
420- M4 8016.50C -0.0012 24000.50C -0.0010 26000.55C -0.0020
421~ 40000.50C -0.9818 50000.35C -0.0140
422- C ALLOY 825 d=8.14 g/cc
423- M5 6000.50C -0.0005 13027.50C -0.0020 14000.50C -0.0050
424~ 16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150
425- 25055.50C -0.0100 26000.55C -0.2857 28000.50C -0.4200
426- 29000.50C -0.0225 42000.50C -0.0300
427- C Oxidized A516 CARBON STEEL and Water Mixture d=7.832 g/cc
428- c M6 6000.50C -0.00220 14000.50C -0.002750 15031.50C 0 00035
429- c 16032.50C -0.00035 25055.50C -0.0090
430- c 26000.55C -0.98535
431- [ A516 CARBON STEEL d=7.832 g/cc
432- 14 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
433- 16032.50C -0.00035 25055.50C -0.0090
434 - 26000.55C -0.98535
435- c SS316B6A 1.6X% d=7.77 g/cc
436- M8 5010.50C -0.00288 5011.50C -0.013120
437- 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.0075
438- 15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
439- 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
440- 42000.50C -0.02500
441- c S$S316B3A 0.87wtX% B d=7.83 g/cc
442- c M9 5010.50Cc -0. 001566 5011. Soc -0.007134
443 - c 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.00750
444 - c 15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
445- c 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
446- c 42000.50C -0.02500
447- c Al 6063 d=2.69 g/cc
448- c M10 12000.50C -0.00675 13027.50C -0.98125 14000.50C -0.00400
449- c 22000.50C -0.00150 24000.50C -0.00100 25055.50C -0.00100
450- c 26000.55C -0.00350 29000.50C -0.00100
451- C TALLIES
452- PRINT
453 -
1 initial source from file srctp
1problem summary
run terminated when 97 kcode cycles were done.

AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5c)

neutron creation
source

weight window
cell importance
weight cutoff
energy importance
dxtran

forced collisions
exp. transform

tracks

387087

ooocooo0

weight energy
(per source particle)
1.0024E+00 2.0572E+00
0. 0.
0. 0.
3.9996E-02 6.1536€E-06
0. 0.
0. .
0. 0.

neutron loss

escape

energy cutoff

time cutoff

weight window
cell importance
weight cutoff

energy importance

dxtran

forced collisions
exp. transform

tracks

38774

ocoooowvioooown

ATTACHMENT III -

probid =

weight
(per source particle)

.0869E-06

9806E-02

Page 8

08/20/96 19:10:37
08/20/96 17:19:50
energy

1.8240E-05

-3240E-06

QOOOGOD@O
PRI » e
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upscattering 0 0. 7.3602E-08 doWnscattering 0 0. 1.9223E+00
capture 0 6.5791E-01 3.5810€-02
(n,xn) 1324 2.7042E-03 2.1498E-03 loss to (n,xn) 661 1.3507E-03 1.1386E-02
fission 0 0. 0. loss to fission 0 3.4598E-01 8.9877€-02
total 388411 1.0551E+00 2.0594E+00 total 388411 1.0551E+00 2.0594E+00
number of neutrons banked 663 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0034E+00 escape 1.9585€E+04 tco 1.0000E+34
neutron collisions per source particle 4.6254E+01 capture 2.3100E+03 eco .0000E+00
total neutron collisions 17904367 capture or escape 2.3101E+03 wecl -5.0000E-01
net multiplication 1.0014E+00 .0001 any termination 2.4720E+03 wc2 -2.5000E-01
computer time so far in this run 110.41 minutes maximum number ever in bank 2
computer time in mcrun 110.31 minutes bank overflows to backup file 0
source particles per minute 3.5090E+03 field length 0
random numbers generated 251075470 most random numbers used was 8243 in history 186679
range of sampled source weights = 9.5648E-01 to 1.1034E+00
1keff results for: AUCF - B&W 15x15 FUEL,27 ASSEMBLY DBF C$5/SS-B Corroded & collapsed - (a26xb5c) probid = 08/20/96 17:19:50
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 7 cycles and run a total of 97 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 7 inactive cycles wit 27818 neutron histories and 90 active cycles with 359269 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 387087 fission neutron source histories.

XK KX KK KKK KKK XK KK KK XK KKK KKK KK KKK XXX KKK KK KKK KX KKK KKK KKK XKIXHXXHXKKK KX XK XKKXXKHK KKK XXKX XXX KKXK AKX KKK K XXX
the ;gllouing cells with fissionable material had no neutron tracks entering:
the fgllouing cells with fissionable material had no neutron collisions:
9
the ;gllouing cells with fissionable material had no fission source points:
warning. 1 fissionable cells had no tracks entering, 1 cells had no collisions, and 1 cells had no fission source points.
the keff results could be too small because these cells with fissionable material were not sampled.
P90 3388333 83333833333 333333333333 888 ¢F 9933389333330 F3¢930¢¢ e8¢0 33 33833303000 ¢3990803 0480839934008 33 38883 ¢88833¢%9¢4¢¢4
the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = _B9668 with an estimated standard deviation of .00102
the estimated 68, 95, & 99 percent keff confidence intervals are .89565 to .89770, .89464 to .89871, and .89398 to ,.89938

the estimated collision/absorption neutron removal lifetime = 2.31E-05 seconds with en estimated standard deviation of &.P8E-08
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the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator

collision
absorption
track length
col/absorp
abs/trk len
col/trk len
col/abs/trk len

keff

.89604
.89705
.89634
.89661
.89676
-89615
.89668

standard deviation

.00130 .89474
.00120 .89584
.00139 .89495
.00107 .89554
.00102 .89573
.00124 .89492
.00102 .89565

- - e

T e wmy T m YY e

to
to
to
to
to
to
to

68% confidence

.89734
.89825
.89773
.89768
.89778
.89739
.89770

95% confidence

.89346
.89464
.89357
.89448
89472
.89369
.89464

.89862
.89945
.89910
.89874
.89879
.89862
.89871

99% confidence

.89262
.89386
.89267
.89378
-89406
.89289
.89398

to
to
to
to
to
to
to

.89946
.90023
.90000
.89943
.89945
.89942
.89938

corr

.4478
2475
-6950
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56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56
56 22 4224 22R4 2242256

56 2 14R 56

56 2 6R 6 2 6R 56

56 2 14R 56

56 22 4224 22R4224 2256

56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56
56 2 4R 4 2 2R 4 2 4R 56

56 2 14R 56 56 2 14R 56 56 16R

MIXED PIN LATTICE DESCRIPTION
87 3 -0.001225 -26 27 -28_ 29 IMP:N=1 LAT=1 U=72
FILL -8:8 -B:8 0:0 57 16R 57 3 14R 57 57 3 14R 57
57 3 4R 5 3 2R 5 3 4R 57
2R 5 3 6R 5 3 2R 57 57 3 14R 57
3533532R533573357
14R 57
6R 7 3 6R 57
14R 57
24 2242242242257
14R 57 57 2 2R 4 2 6R 4 2 2R 57
7 2 4R &4 2 2R 4 2 4R 57
7 2 14R 57 57 2 14R 57 57 16R
DRY PIN LATTICE DESCRIPTION
3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 U=57
FILL -8:8 -8:8 0:0 ;7 16R 57 3 14R 57 57 3 14R 57

(CAV AV IV RV, LV XV TV 2V, |
SNNSNSNSNNSN
IR PP P NN N

73 4R 53 2R 5 3 4R 57
57 3 2R 5 3 6R 5 3 2R 57_ 57 3 14R 57
57 3353353253353 357
57 3 14R 57
57 3 6R 7 3 6R 57
57 3 14R 57
57 3353353253353 357
57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57
57 3 4R 5 3 2R 5 3 4R 57
57 3 14R 57 57 3 14R 57 57 16R
WET FUEL ROD
2 7.0103e-02 -30 -10 IMP:N=1 U=2
4 -6.5600 -30 10 -11 IMP:N=1 U=2
1 -2.1024 -30 11 IMP:N=1 U=2
1 -2.1024 30 -31 -11 IMP:N=1 U=2
1 -2.1024 30 -31 11 IMP:N=1 U=2
4 -6.5600 31 -32 -11 IMP:N=1 U=2
1 -2.1024 31 -32 11 IMP:N=1 U=2
1 -2.1024 32 IMP:N=1 U=2
DRY FUEL ROD
2 7.0103e-02 -30 -10 IMP:N=1 U=3
4 -6.5600 -30 10 -11 IMP:N=1 U=3
3 -0.001225 -30 1 IMP:N=1 U=3
3 -0.001225 30 -31 -11 IMP:N=1 U=3
3 -0.001225 30 -31 11 IMP:N=1 U=3
4 -6.5600 31 -32 -11 [MP:N=1 U=3
3 -0.001225 31 -32 11 IMP:N=1 U=3
3 -0.001225 32 IMP:N=1 U=3
WET CONTROL ROD/GUIDE TUBE
1 -2.1024 - IMP:N=1 U=4 $ No DCRA Rod
105 9 -7.8300 -33 IMP:N=1 U=4 $ DCRA Rod
1 -2.1024 33 -34 [IMP:N=1 U=
1 -2.1024 34 -35 1IMP:N=1 U=4 $ No DCRA Cladding
107 & -6.5600 34 -35 [IMP:N=1U=4 $ DCRA Cladding
1 -2.1024 35 -36 IMP:N=1 U=4

ATTACHMENT 1V -

Page 2
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17- 109 4 -6.5600 36 ~-37 [IMP:N=1 U=4

118- 110 1 -2.1024 37 IMP:N=1 U=4

119- C DRY CONTROL ROD/GUIDE TUBE

120- 1M 3 -0.001225 -33 IMP:N=1 U=5 $ No DCRA Rod
121- c 111 9 -7.8300 -33 IMP:N=1 U=5 $ DCRA Rod
122- 112 3 -0.001225 33 -34 [IMP:N=1 U=5

123- 113 3 -0.001225 34 -35 [MP:N=1 U=5 & No DCRA Cladding
124 - C 113 4 -6.5600 34 -35 [IMP:N=1 U=5 $ DCRA Cladding
125~ 11 3 -0.001225 35 -36 [IMP:N=1 U=5

126- 115 4 -6.5600 36 -37 IMP:N=1 U=5

127- 116 3 -0.001225 37 IMP:N=1 U=5

128- c WET INSTRUMENTATION TUBE

129- 117 1 -2.1024 -38 IMP:N=1 U=6

130- 118 4 -6.5600 38 -39 IMP:N=1 U=6

131~ 119 1 -2.1024 39 IMP:N=1 U=6

132- C DRY INSTRUMENTATION TUBE

133- 120 3 -0.001225 -38 IMP:N=1 U=7

134 - 121 4 -6.5600 38 -39 IMP:N=1 U=7

135- 122 3 -0.001225 39 IMP:N=1 U=7

136- C FUEL CELL BASKET STRUCTURE

137- C Code: boron in (B=) all panels [all]l, left [l], bottom, [bl, right [r], to
138- c FUEL CELL BASKET STRUCTURE - WET - Borated pane[s
139- c WATER GAP - ASSEMBLY LEFT

140- 123 1 -2.1024 52 IMP:N=1 U=8

141- c 123 1 -2.1024 48 IMP:N=1 U=8

142- c OXIDATION LAYER CS TUBE - ASSEMBLY LEFT

143- c 1246 6 -7.8320 -48 52 IMP:N=1 W=8

144 - c CS TUBE - ASSEMBLY LEFT

145- C 125 7 -7.8320 -52 56 IMP:N=1 U=8

146- [ SS PANEL - ASSEMBLY LEFT

147~ 126 8 -7.7700 -52 IMP:N=1 U=8

148- [ WATER GAP - ASSEMBLY BOTTOM

149- 127 1 -2.1024 53 IMP:N=1 U=9

150- c 127 1 -2.1024 49 IMP:N=1 U=9

151- c OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM

152- c 128 6 -7.8320 -49 53 IMP:N=1 U=9

153- c CS TUBE - ASSEMBLY BOTTOM

154- C 129 7 -7.8320 -53 57 IMP:N=1 U=9

155- [ SS PANEL - ASSEMBLY BOTTOM

156- 130 8 -7.7700 -53 IMP:N=1 U=9

157- C WATER GAP - ASSEMBLY RIGHT

158- 131 1 -2.1024 -54 IMP:N=1 U=10

159- c 131 1 -2.1024 -50 IMP:N=1 U=10
160- c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT

161- c 2 6 -7.8320 50 -54 IMP:N=1 =10

162~ c CS TUBE - ASSEMBLY RIGHT

163- c 133 7 -7.8320 54 -58 IMP:N=1 U=10

164 - C SS PANEL - ASSEMBLY RIGHT

165- 134 8 -7.7700 54 IMP:N=1 U=10

166~ C WATER GAP - ASSEMBLY TOP

167- 135 1 -2.1024 -55 IMP:N=1 U=11

168- c 135 1 -2.1026 -51 IMP:N=1 U=11
169- c OXIDATION LAYER CS TUBE - ASSEMBLY TOP

170- c 136 6 -7.8320 51 -55 IMP:N=1 U=11

171- Cc CS TUBE - ASSEMBLY TOP

172- » 137 7 -7.8320 55 -59 IMP:N=1 U=11

173- C SS PANEL - ASSEMBLY TOP

174- 138 8 -7.7700 55 IMP:N=1 U=11

175- c FUEL CELL BASKET STRUCTURE - DRY - Borated panels
176- c GAP - ASSEMBLY LEFT
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177- 139 3 -0.001225 52 IMP:N=1 U=12

178- c 139 3 -0.001225 48 IMP:N=1 U=12
179- C OXIDATION LAYER CS TUBE - ASSEMBLY LEFT

180- C 140 6 -7.8320 -48 52 IMP:N=1 U=12

181- C CS TUBE - ASSEMBLY LEFT

182- C 141 7 -7.8320 -52 56 IMP:N=1 U=12

183- C SS PANEL - ASSEMBLY LEFT

184 - 142 8 -7.7700 -52 IMP:N=1 U=12

185- c GAP - ASSEMBLY BOTTOM

186- 143 3 -0.001225 53 IMP:N=1 U=13 .
187- C 4 3 -0.001225 49 INP:N=1 U=13
188- c OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM

189- c 144 6 -7.8320 -49 53 IMP:N=1 U=13

190- c CS TUBE - ASSEMBLY BOTTOM

191- C 145 7 -7.8320 -53 57 IMP:N=1 U=13

192- c SS PANEL - ASSEMBLY BOTTOM

193- 146 8 -7.7700 -53 IMP:N=1 U=13

194- C GAP - ASSEMBLY RIGHT

195- 147 3 -0.001225 -54 IMP:N=1 U=14

196- % 147 3 -0.001225 -50 IMP:N=1 U=14
197- c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT

198- c 148 6 -7.8320 50 -54 IMP:N=1 U=14

199- C CS TUBE - ASSEMBLY RIGHT

200- c 149 7 -7.8320 54 -58 IMP:N=1 U=14

201- c SS PANEL - ASSEMBLY RIGHT

202- 150 8 -7.7700 54 IMP:N=1 U=14

203- C GAP - ASSEMBLY TOP

204 - 151 3 -0.001225 -55 IMP:N=1 U=15

205 - c 151 3 -0.001225 -51 IMP:N=1 U=15
206- C OXIDATION LAYER CS TUBE - ASSEMBLY TOP

207- c 152 6 -7.8320 51 -55 IMP:N=1 U=15

208- c CS TUBE - ASSEMBLY TOP

209- C 153 7 -7.8320 55 -59 IMP:N=1 U=15

210- c S§S PANEL - ASSEMBLY TOP

21%- 154 8 -7.7700 55 IMP:N=1 U=15

212- c FUEL CELL BASKET STRUCTURE - WET - Unborated panels
213- c WATER GAP - ASSEMBLY LEFTY

214- 155 1 -2.1024 52 IMP:N=1 U=16

215- c 155 1 -2.1024 48 IMP:N=1 U=16
216~ c OXIDATION LAYER CS TUBE - ASSEMBLY LEFT

217- c 6 -7.8320 -48 52 IMP:N=1 U=16

218- c CS TUBE - ASSEMBLY LEFT

219- c 157 7 -7.8320 -52 56 IMP:N=1 U=16

220- c PANEL - ASSEMBLY LEFT

221- 158 1 -2.1024 -52 IMP:N=1 U=16

222- [ WATER GAP - ASSEMBLY BOTTOM

223- 159 1 -2.1024 53 IMP:N=1 U=17

224 - c 159 1 -2.1024 49 IMP:N=1 U=17
225- c OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM

226~ [ 60 6 -7.8320 -49 53 IMP:N=1 U=17

227~ c CS TUBE - ASSEMBLY BOTTOM

228- c 161 7 -7.8320 -53 57 IMP:N=1 U=17

229~ C PANEL - ASSEMBLY BOTTOM

230- 162 1 -2.1024 -53 IMP:N=1 U=17

231- c WATER GAP - ASSEMBLY RIGHT

232- 163 1 -2.1026 -54 IMP:N=1 U=18

233- c 163 1 -2.1024 -50 IMP:N=1 U=18
234 - c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT

235- c 64 6 -7.8320 50 -54 IMP:N=1 U=18

236~ c CS TUBE - ASSEMBLY RIGHT
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165 7 -7.8320 54 -58 IMP:N=1 U=18
PANEL - ASSEMBLY RIGHT
1 -2.1024 54 IMP:N=1 U=18
WATER GAP - ASSEMBLY TOP
1 -2.1024 -55 IMP:N=1 U=19
167 1 -2.1024 -51 IMP:N=1 U=19
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
168 6 -7.8320 51 -55 IMP:N=1 U=19
CS TUBE - ASSEMBLY TOP
169 7 -7.8320 55 -59 IMP:N=1 U=19
PANEL - ASSEMBLY TOP
1 -2.1024 55 IMP:N=1 U=19
FUEL CELL BASKET STRUCTURE - DRY - Unborated panels
GAP - ASSEMBLY LEFT
3 -0.001225 52 IMP:N=1 U=20
171 3 -0.001225 48 IMP:N=1 U=20
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
72 6 -7.8320 -48 52 IMP:N=1 U=20
CS TUBE - ASSEMBLY LEFT
173 7 -7.8320 -52 56 IMP:N=1 U=20
PANEL - ASSEMBLY LEFT
3 -0 001225 -52 IMP:N=1 U=20
- ASSEMBLY BOTTOM
3 -0 001225 53 IMP:N=1 U=21
175 3 -0.001225 49 IMP:N=1 U=21
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
6 6 -7.8320 -49 53 IMP:N=1 U=21
CS TUBE - ASSEMBLY BOTTOM
177 7 -7.8320 -53 57 IMP:N=1 U=21
PANEL - ASSEMBLY BOTTOM
3 -0 001225 -53 IMP:N=1 U=21
- ASSEMBLY RIGHT
3 -0 001225 -54 IMP:N=1 U=22
179 3 -0.001225 -50 IMP:N=1 U=22
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
180 6 -7.8320 50 -54 IMP:N=1 U=22
CS TUBE - ASSEMBLY RIGHT
181 7 -7.8320 54 -58 IMP:N=1 U=22
PANEL - ASSEMBLY RIGHT
3 -0 001225 54 IMP:N=1 U=22
- ASSEMBLY TOP
3 -0 001225 -55 IMP:N=1 U=23
3 3 -0.001225 -51 IMP:N=1 U=23
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
4 6 -7.8320 51 -55 IMP:N=1 U=23
CS TUBE - ASSEMBLY TOP
185 7 -7.8320 55 -59 IMP :N=1 =23
PANEL - ASSEMBLY TOP
3 -0.001225 55 IMP:N=1 U=23
SURFACE SPECIFICATIONS
PX 0.0
g; - PY 0 0.00 $ For 1/& Model
& PX 12.30 ‘$ For Collapsed Model
5 PX 36.90  !$ For Collapsed Model .
6 ?ﬁ:V 12.30 = 'i$ Water Level Surface i
‘T 'PY  36.90 1. i8S Mater Level Surface ,
8 PY ~-12.30 $ Water Level Surface
9 PY -36.90 8 Water Level Surface

ATTACHMENT 1V -

Page 5
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le Name: a26xb5d0.sum BBA000000-01717-0200-00021 REV 00
180.0860 $ TOP ACTIVE FUEL
201.2360 $ TOP FUEL HARDWARE
PZ 226.75 $ TOP TUBE - (Shielcling Model)
228.75 $ TOP OF BASKET MATERIAL
229.25 $ TOP RING/WATER GAP
231.75 $ TOP INNER LID
234.75 $ TOP LID GAP
245.75 $ TOP OUTER LID
PZ 268.25 $ TOP SKIRT - (Shielding Model)
98.75 $ TOP REFLECTOR REGION
71.095 $ ID OF INNER BARRIER
73.095 $ OD OF INNER BARRIER
73.10 $ ID OF OUTER BARRIER
cZ 76.45 $ ID OF SKIRT LIP - (Shielding Model)
. $ 0D OF OUTER BARRIER
113.60 $ 0D OF REFLECTOR REGION
LATTICE BOUNDS
0.72136
-0.72136
0.72136
-0.72136
EL ROD
0.468122
0.478790
0.546100

CONTROL ROD/GUIDE TUBE

cZ
cz
cz
cz
cz
IN
cz
cz
ASS

Y
FUE
PX
PX
PY
PY
45
P

[
EXT

0.45340 $ 0.49022
0.46990 $ 0.50292
0.54610 $ 0.56007
0.62230 $ 0.63246

0.67310
STRUMENTATION TUBE

0.56007

0.62611
EMBLY LATTICE BOUNDS Actual
-10.65 $ ACTUAL 10.82025

.g $ Corrosion Expansion Cards
.0
Y .0
-10.650001 $ UCF Intact Inside Tube ID
-10.650001
10.650001
10.650001 .
-11.95 $ UCF Intact Outside Tube ID

-11.95
11.95

11.95
L CELL LATTICE BOUNDS
-10.65 $ ACTUAL 12.30
10.65
-10.65
d 10.65 .
egree planes
15500 %,
1. 1. 0. 0.
RA CARDS

ATTACHMENT 1V -
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File Name:

MODE N

a26xb5d0.sum

voL  88Y
4000 1. 7 97
KSRC -4.3 -5.71
1.44 -5.7 3. 2.8
-5.7 -4.3 2. -4.3
. -4.3 5. 1.4
-5.7 -2.9 2. -4.3
0. -2.9 5.
-5.7 -1.4 2. -4.3
0. 1.4 5. 1.4
-5.7 0.02. -4.3
1.4
-5.7 1.4 2.
. 1.4 5. 1.4
-5.7 2.9 2. -4.3
0. 2.9 5. 1.4
-5.7 4.32. -4.3
0. 4.3 5. 1.4
MATERIAL SPECIFICATI
WATER AT 300 K d=
1001.50C 4.9490-2
5010.50C 2.8870-6
LWTR.O01T
3.00%/20 GWD
8016.50C
42095.50C  2.8540E-05
43099.50C 2.6777E-05
44101.50C 2.6127€E-05
45103.50C  1.6846E-05
47109.50C 2.4208E-06
60143.50C  2.2744E-05
60145.50C  1.6947E-05
62147.50C  7.3829E-06
62149.50C 9.5390E-08
62150.50C 6.4882E-06
62151.50C 2.4010E-09
63151.55C 4.8817E-07
62152.50C 2.9715E-06
63153.55C 2.1334E-06
64155.50C  2.1214E-07
64157.50C 1.8105E-09
48000.50C 1.9107E-06
54131.50C  1.2691E-05
55133.50c 3.0978E-05
92233.50C 1.3328E-07
92234.50C 5.5552E-06
92235.50C 3.7030E-04
92236.50C 9.9960E-05
92238.50C 2.2352E-02
93237.55C  2.7474E-05
94238.50C B.5464E-09
94239.55C B8.4602E-05
94240.50C 6.5193E-06
94241.50C 1.5681E-09
94242.50C 3.4117E-06
95241.50C 3.7655E-08
95242.50C 9.4492E-12
95243.50C 1.1887E-07

LB -1
[
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« e N
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- ]
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BENN- 00— NN

E o T
.
WWOOH OO VUWW

N

—o 5

15000 yr decay
4 .694TE-02

BBA0O00000-01717-0200-00021 REV 00

-5.7 5.

. 4.32
1. -2.8
?. 2.88
2.88

1. -2.8
3. 2.88
1. -2.8
3. 2.88
-2.8

3. 2.88
1. -2.8
3. 2.88
1. -2.8
3. 2.88

0 g/cc w/ 26% Fe203 w/ 5% B10
8016.50C 4.0160-2

v

LS
o
.

F'S
NP

WWOOHHOOHPT0 W
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1000 yr crit

-5.7 5.

10.
9.
10.
9.
10.

1.0277-2
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T 417- C
418- M3

File Name: a26xb5d0.sum

WATER AT 300 K d=1.0000

g/cc

BBA000000-01717-0200-00021 REV 00

1001.50C 6.6878-2 8016. SOC 3 3439-2
419- MT3 LWTR.O01T
420- c Air d=0.001225 g/cc
421- c N3 7014.50C -0.80 8016.50C -0.20
422- c ZIRCALOY-4 d=6.56 g/cc
423- M4 8016.50C -0.0012 24000.50C -0.0010 26000.55C -0.0020
424- 40000.50C -0.9818 50000.35C -0.0140
425- C ALLOY 825 d=8.14 g/cc
426- M5 6000.50C -0.0005 13027.50Cc -0.0020 14000.50C -0.0050
427- 16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150
428- 25055.50c -0.0100 26000.55C -0.2857 28000.50C -0.4200
429- 29000.50C -0.0225 42000.50C -0.0300
430- c Oxidized A516 CARBON STEEL and Water Mixture d=7.832 g/cc
431- c M6 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
432- c 16032.50C -0.00035 25055.50C -0.0090
433- c 26000.55C -0.98535
434 - [ A516 CARBON STEEL d=7.832 g/cc
435- M7 6000.50C -0.00220 14000.50C - 002750 15031.50Cc -0.00035
436- 16032.50C -0.00035 25055.50C -0 0090
437- 26000.55C -0.98535
438- [ $S316B6A 1.6% d=7.77 g/cc
439- M8 5010.50C -0.00288 5011.50C -0.013120
440- 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.0075
441- 15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
442- 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
443- 42000.50C -0.02500
444 - c $S316B3A 0.87wtX B d=7.83 g/cc
445- c M9 5010.50C -0.001566 5011.50C -0.007134
446- c 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.00750
447- c 15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
448- (o 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
449- c 42000.50C -0.02500
450- c Al 6063 d=2.69 g/cc
451- C K10 12000.50C -0.00675 13027.50C -0.98125 14000.50C -0.00400
452- c 22000.50C -0.00150 24000.50Cc -0.00100 25055.50C -0.00100
453 - c 26000.55C -0.00350 29000.50C -0.00100
454 - c TALLIES
455 - PRINT
456-
1 initial source from file srctp

1problem summary

run terminated when
AUCF - BE&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5d)

97 kcode cycles were done.

neutron creation ° tracks weight energy
(per source particle)
source 387082 1.0024E+00 2.0569€+00
weight window % 0o 0. .. 0.
_cell importance @ o 0. e 0.
. weight :utoff aé@' g‘f 3,01785 e 2.3040€-06
. energ rtanie” T M -
dxtrax e 3 0"t 0. \ 0. .
forced col‘lsions 0 0.: 0.
exp. transform 0o o, 0.
!

neutron loss

escape
energy cutoff
time cutoff
weight window '
cell importance
weight cutoff

energy importance

dxtran
forced colllsfons
exp. transform

, 38775

ATTACHMENT IV -

tracks
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probid =

Page 8

08/22/96 21:47:49

08/22/96 17:36:25
weight energy
(per source particle)

4.2712E-06 %.1235E-05
0. 0.
0. 0.
0. 0.
5.0286E-02 6.6705E-06
0. 0.
0. 0.
0. 0.
0. 0.
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upscattering 0 0. 7.4166E-08 downscattering 0 0. 1.9217E+00
capture 0 6.5703E-01 3.6044E-02
(n,xn) 1349 2.7469E-03 2.0453E-03 loss to (n,xn) 674 1.3724E-03 1.1617€-02
fission 0 0. 0. loss to fission 0 3.4660E-01 8.9473E-02
total 388431 1.0553£+00 2.0589€E+00 total 388431 1.0553E+00 2.0589€+00
number of neutrons banked 675 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0035E+00 escape 9.9733E+03 tco  1.0000E+34
neutron collisions per source particle 4.6435E+01 capture 2.3235E+03 eco .0000E+00
total neutron collisions 17974161 capture or escape 2.3235E+03 wWwcl -5.0000E-01
net multiplication 1.0014E+00 .0001 any termination 2.4866E+03 wc2 -2.5000E-01
computer time so far in this run 115.30 minutes maximum number ever in bank 2
computer time in mcrun 115.19 minutes bank overflows to backup file 0
source particles per minute 3.3603E+03 field length 0
random numbers generated 251752202 most random numbers used was 11029 in history 177534
range of sampled source weights = 9.4496E-01 to 1.1287E+00
1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF C$/SS-B Corroded & collapsed - (a26xb5d) probid = 08/22/96 17:36:25
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 7 cycles and run a total of 97 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 7 inactive cycles wit 27659 neutron histories and 90 active cycles with 359423 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 387082 fission neutron source histories.

X 06KCKK KKK KX HCCK KK KKK KKK XK I KKK KUK IC KK XK K I XK XK KKK KX KKK XA KKXXK XXX KKXK KKK KKK XXX KKK KK XXX XK KKK X AKX XK K XXX
the ;gllouing cells with fissionable material had no neutron tracks entering:
the fgllouing cells with fissionable material had no neutron collisions:
9
the sgllowing cells with fissionable material had no fission source points:
warning. 1 fissionable cells had no tracks entering, 1 cells had no collisions, and 1 cells had no fission source points.
the keff results could be too small because these cells with fissionable material were not sampled.
20X KKK I XX KK I H KK KKK KK KKK K AKX XK XK KKK XK KKK XK KKK K KKK KKK KK KKK KX KK KKK KKK XXX X XXX XK XXX XK KKK KXKK KKK KKK K KKK XHKK XXX
the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k¢ collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .89888 with an estimated standard deviation of .00096
the estimated 68, 95, & 99 percent keff confidence intervals are .89792 to .89984, .89696 to .90080, and .89634 to .90142

the estimated collision/absorption neutron removal lifetime = 2.33E-05 seconds with an estimated standard deviation of 5.63E-08



Aug 23 07:11 1996 File Name: a26xb5d0.sum

BBA000000-01717-0200-00021 REV 00

ATTACHMENT 1V -

Page 10

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

68% confidence

keff estimator

collision
absorption
track length
col/absorp
abs/trk len
col/trk len
col/abs/trk len

kef f

.89997
.89758
.90063
. 89874
.89872
.90011
.89888

standard deviation

.89884
.89647
.89928
.89778
.89773
.89899
.89792

to
to
to
to
to
to
to

.90110
.89870
.90197
.89971
.B9971
.90123
.89984

95% confidence

.89772
.89537
.89795
.89682

.90222
.89980
.90330
.90067
.90069
.90235
.90080

99% confidence

.89698
.89464
.89708
.89619
.89611
.89715
.89634

to
to
to
to
to
to
to

corr

.4106
.2656
.7102



Aug 22 08:48 1996

1mcn

File Name: a26xb5e0.sum BBA0CO000-01747-0200-00021 REV 00 ATTACHMENT

version é4a ld=10/01/93 08/720/96 21:0d:04

***E**********i**********************************************************

inp=a26xb5e outp=a26xb5e0

AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5e)

C

VIO O0O0002000

RO OEOOMOOSEOORONNOONOONNONOOOOO
wvi ] (Y] ~N - o o [+ ~ o

-3

Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 26%/5%B
15000 year decay 1000 yr criticality

CELL SPECIFICATIONS

Assemb%y §ub-lattices - 1/2 Model

0 -13 -20 FILL=1 (0 -74 0) IMP:N=1
1 0 1 3 -4 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
2 0 3 4 -5 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
3 0 3 5 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
Assembly Sub-lattices - 1/4 Model

1 0 1 2 3 -4 -13 -20 FiLL=1 (0 -12.3 0) IMP:N=1
2 0 2 3 4 -5-13 -20 FiLL=1 (0 -12.3 0) IMP:N=1
3 0 2 3 S5 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
ASSEMBLY LATTICE DESCRIPTION
1 -2 1024 -61 60 -63 62 [IMP:N=1 LAT=1 U=1
FILL=0:3 0:7 0:0 11 1 1 56561 1 56 56 56 1

56 56 56 1 56 56 56 1 56 56 1 1

11 1 1 1111 $ 1/2 model
5 1 -2.1024 60 -61 62 -63 IMP:N=1 LAT=1 U=1

FILL=0:3 0:3 0:0 58 58 64 70 58 58 62 70
60 6270 1 7070 1 1% 1/4 model

BARRIER CELLS
Basket Material-Lid Ga
3 -1.0000 1 -20 1 -14 IMP:N=1 $ 1/2 model
76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 $ 1/4 model

Inner Barrier
5 -8.1400 1 3 20 -21 -14 IMP:N=1 $ 1/2 model
77 5 -8.1400 1 2 3 20 -21 -14 IMP:N=1 $ 1/4 model

Inner Lid

5 -8.1400 1 14 -15 -21 IMP:N=1 $ 1/2 model

78 5 -8.1400 1 2 14 -15 -21 IMP:N=1 $ 1/4 model
Gap between Inner and Outer Barrier Lids

3 -1.0000 1 15 -16 -21 IMP:N=1 $ 1/2 model

79 1 -2.1024 1 2 15 -16 -21 IMP:N=1 $ 1/4 model
Gap between Inner and Outer Barriers

3 -1.0000 21 -22 3 -16 IMP:N=1 $ 1/2 model

80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=1 $ 1/4 model
Outer Barrier
7 -7.8320 22 -24 1 3 -16 IMP:N=1 $ 1/2 model
81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=1 $ 1/4 model
Quter Barrier Lid
7 -7.8320 1 -24 16 -17 IMP:N=1 $ 1/2 model
82 7 -7.8320 1 2 -24 16 -17 IMP:N=1 $ 1/4 model
12" of Water around Container
3 -1.0000 24 -25 1 3 -17 IMP:N=1 8 1/2 model
83 1 -2.1024 24 -25 1 2 3 -17 IMP:N=1 $ 1/4 model
12" of Water above Container
3 -1.0000 17 -19 1 -25 IMP:N=1 $ 1/2 model
84 1 -2.1024 17 -S8 1 2 -59 IMP:N=1 $ 1/4 model
OUTSIDE WORLD
0 -1:-3:19:25 IMP:N=0 $ 1/2 model
85 0 -1:-2:-3:19:25 [IMP:N=0 $ 1/4 model
WET PIN LATTICE DESCRIPTION
1 -2.1024 -26 27 -28 29 IMP:N=1 LAT=1 U=56
FILL -8:8 -8:8 0:0 56 16R 56 2 14R 56 56 2 14R 56
56 2 4R 4 2 2R 4 2 4R

V -

probid =

Page 1

08/20/96 21:00:04
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File Name: a26xb5e0.sum  BBA000C00-01717-0200-00021 REV 00

56 2 2R 4 2 6R & 2 2R 56 56 2 14R 56
56 224224 22R4224 2256

56 2 14R 56

56 2 6R 6 2 6R 56

56 2 14R 56

56 2 2 4224 22R4224 2 2 56

56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56
56 2 4R 4 2 2R & 2 4R 56

56 2 14R 56 56 2 14R 56 56 16R

MIXED PIN LATTICE DESCRIPTION
87 3 -0.001225 -26 27 -28_ 29 IMP:N=1 LAT=1 U=72
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57

57 3 4R 5 3 2R 5 3 4R 57

57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57
57 3353353253353 357
57 3 14R 57

57 3 6R 7 3 6R 57

57 2 14R 57

57224224 22R 42242257

57 2 14R 57 57 2 2R 4 2 6R 4 2 2R 57
57 2 4R 4 2 2R 4 2 4R 57

57 2 14R 57 57 2 14R 57 57 16R

DRY PIN LATTICE DESCRIPTION
3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 Uu=57
FILL -8:8 -8:8 0:0 g? 16R 57 3 14R 57 57 3 14R 57

734R S5 3 2R 5 3 4R 57
57 3 2R 5 3 6R 5 3 2R 57_ 57 3 14R 57
5733533532R533537357
57 3 14R 57
S7 3 6R 7 3 6R 57
57 3 14R 57
57 33533532R533573357
57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57
57 3 4R 5 3 2R 5 3 4R
57 3 14R 57 57 3 14R 57 57 16R
ET FUEL ROD

7.0104-02_  -30 -10 IMP:N=1 U=2

-6.5600 -30 10 -11 IMP:N=1 U=2

-2.1024  -30 11 IMP:N=1 U=2

-2.1024 30 -31 -11 IMP:N=1 U=2

-2.1024 30 -31 11 IMP:N=1 U=2

-6.5600 31 -32 -11 1MP:N=1 U=2

-2.1024 31 -32 11 IMP:N=1 U=2

-2.1024 32 IMP:N=1 U=2

RY FUEL ROD

7.0104E-02  -30 -10 IMP:N=1 U=3

-6.5600 -30_ 10 -11 IMP:N=1 U=3

-0.001225 -30 11 IMP:N=1 U=3

-0.001225 30 ~31 -11 IMP:N=1 U=3

-0.001225 30 -31 11 IMP:N=1 U=3

-6.5600 31 -32 -11 IMP:N=1 U=3
-0.001225 31 32 11 IMP:N=1 U=3
-0.001225 32 IMPiN=1 U=3
ET CONTROL ROD/GUIDE TUBE
-2.1024 -33 . [MP:N=1 U=4 $ No DCRA Rod
05 9 -7.3300 +33 INP:N=1 U=4 $ DCRA Rod
-2.1024 -34  IMP:N=1 U=4
-2.1024 34 -35 IMP:N=1 U=4 $ No DCRA Cladding
07 & +-6.5600 34 -35 IMP:N=1 U=4 $ DCRA Cladding
-2.1026 35 -36 1IMP:N=1 U=é

-t i e i it et I MNP NN AP ND a2
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File Name: a26xb5e0.sum BBA0OO0000-01717-0200-00021 REV QO

4 -6.5600 36 -37 IMP:N=1 U=4

1 -2.1024 37 IMP:N=1 U=4

DRY CONTROL ROD/GUIDE TUBE

3 -0.001225 -33 IMP:N=1 U=5 $ No DCRA Rod .
111 9 -7.8300 -33 IMP:N=1 U=5 $ DCRA Rod

3 -0.001225 33 -34 [IMP:N=1 U=5

3 -0.001225 34 -35 [IMP:N=1 U=5 $ No DCRA Cladding
113 4 -6.5600 34 -35 [IMP:N=1 U=5 $ DCRA Cladding
3 -0.001225 35 -356 IMP:N=1 U=5

4 -6.5600 36 -37 [IMP:N=1 U=5

3 -0.001225 37 IMP:N=1 U=5

WET INSTRUMENTATION TUBE

1 -2.1024 -38 IMP:N=1 U=6

4 -6.5600 38 -39 IMP:N=1 U=6

1 -2.1024 39 IMP:N=1 U=6

DRY INSTRUMENTATION TUBE

3 -0.001225 -38 IMP:N=1 U=7

4 -6.5600 38 -39 IMP:N=1 U=7

3 -0.001225 IMP:N=1 U=7

39
FUEL CELL BASKET STRUCTURE
Code: boron in {B=] all panels {all]l, lteft [L]1, bottom

[bl, right (r]l, to
FUEL CELL BASKET STRUCTURE - WET - Borated pane{s

WATER GAP - ASSEMBLY LEFT
1 -2.1024 52 IMP:N=1 U=8
123 1 -2.1024 48 IMP:N=1 U=8
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
124 6 -7.8320 -48 52 IMP:N=1 U=8
CS TUBE - ASSEMBLY LEFT
125 7 -7.8320 -52 56 IMP:N=1 U=8
SS PANEL - ASSEMBLY LEFT
8 -7.7700 -52 IMP:N=1 U=8
WATER GAP - ASSEMBLY BOTTOM
1 -2.1024 IMP:N=1 U=9
127 1 -2.1026 49 IMP:N=1 U=9

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
128 6 -7.8320 -49 53 IMP:N=1 U=9

CS TUBE - ASSEMBLY BOTTOM
129 7 -7.8320 -53 57

SS PANEL - ASSEMBLY BOTTOM
8 -7.7700 -53 IMP:N=1 U=9

IMP:N=1 U=9

ATTACHMENT V -

WATER GAP - ASSEMBLY RIGHT
1 -2.1024 -54 IMP:N=1 U=10
131 1 -2.1024 -50 IMP:N=1 U=10
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
6 -7.8320 S0 -54 IMP:N=1 U=10
S TUBE - ASSEMBLY RIGHT
133 7 -7.8320 54 -58 IMP:N=1 U=10
SS PANEL - ASSEMBLY RIGHT
8 -7.7700 IMP:N=1 U=10
WATER GAP - ASSEMBLY TOP
1 -2.1024 -55 IMP:N=1 U=11
135 1 -2.1024 -51 IMP:N=1 U=11
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
6 6 -7.8320 51 -55 IMP:N=1 W=11
CS TUBE - ASSEMBLY TOP
137 7 -7.8320 55 -59 IMP:N=1 U=11

SS PANEL -séSSEMBLY TOP

8 -7.7700

FUEL gELL BASKET STRUCTURE -

- ASSEMBLY

IMP:N=1 U=11
DRY - Borated panels
LEFT

Page 3
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3 -0.001225 52 IMP:N=1 U=12
139 3 -0.001225 48 IMP:N=1 U=12
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
0 6 -7.8320 -48 52 IMP:N=1 U=12
CS TUBE -~ ASSEMBLY LEFT
141 7 -7.8320 -52 56 IMP:N=1 U=12
S§S PANEL - ASSEMBLY LEFT
8 -7.7700 -52 IMP:N=1 U=12
GAP - ASSEMBLY BOTTOM
3 -0.001225 53 IMP:N=1 U=13
143 3 -0.001225 49 IMP:N=1 U=13
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
4 6 -7.8320 -49 53 IMP:N=1 U=13
CS TUBE - ASSEMBLY BOTTOM
145 7 -7.8320 -53 57 IMP:N=1 U=13
SS PANEL - ASSEMBLY BOTTOM
8 -7.7700 -53 IMP:N=1 U=13
GAP = ASSEMBLY RIGHT
3 -0.001225 -54 IMP:N=1 U=14
147 3 -0.001225 -50 IMP:N=1 U=14
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
148 6 -7.8320 50 -54 IMP:N=1 U=14
CS TUBE - ASSEMBLY RIGHT
149 7 -7.8320 54 -58 IMP:N=1 U=14
SS PANEL - ASSEMBLY RIGHT
8 -7.7700 54 IMP:N=1 U=14
GAP - ASSEMBLY TOP
3 -0.001225 -55 IMP:N=1 U=15
151 3 -0.001225 -51 IMP:N=1 U=15
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
6 -7.8320 51 -55 IMP:N=1 U=15
S TUBE - ASSEMBLY TOP
153 7 -7.8320 55 -59 IMP:N=1 U=15
SS PANEL - ASSEMBLY TOP
8 -7.7706 55 IMP:N=1 U=15
FUEL CELL BASKET STRUCTURE - WET - Unborated panels
WATER GAP - ASSEMBLY LEFT
1 -2.1024 52 IMP:N=1 U=16
55 1 -2.1024 48 IMP:N=1 U=16
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
156 6 -7.8320 -48 52 IMP:N=1 U=16
CS TUBE - ASSEMBLY LEFT
157 7 -7.8320 -52 56 IMP:N=1 U=16
PANEL - ASSEMBLY LEFT
1 -2.1024 -52 IMP:N=1 U=16
WATER GAP - ASSEMBLY BOTTOM
1 -2.1024 53 IMP:N=1 U=17
159 1 -2.1024 49 IMP:N=1 U=17
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
0 6 -7.8320 -49 53 IMP:N=1 U=17
CS TUBE - ASSEMBLY BOTTOM
161 7 -7.8320 -53 57 IMP:N=1 U=17
PANEL - ASSEMBLY BOTTOM
1 -2.1024 -53 IMP:N=1 U=17
WATER GAP - ASSEMBLY RIGHT
1 -2.1024 -54 IMP:N=1 U=18
163 1 -2.1024 -50 IMP:N=1 U=18
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
4 50 -54 IMP:N=1 U=18

6 -7.8320
CS TUBE - ASSEMBLY RIGHT

ATTACHMENT V -
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165 7 -7.8320 54 -58 IMP:N=1 U=18
PANEL - ASSEMBLY RIGHT

1 -2.1024 54 IMP:N=1 U=18
WATER GAP - ASSEMBLY TOP

1 -2.1024 -55 IMP:N=1 L=19

167 1 -2.1024 -51 IMP:N=1 U=19
OXIDATION LAYER CS TUBE - ASSEMBLY ToOP

168 6 -7.8320 51 -55 IMP:N=1 WU=19
CS TUBE - ASSEMBLY TOP

169 7 -7.8320 55 -59 IMP:N=1 U=19 .
PANEL - ASSEMBLY ToOP

1 -2.1024 55 IMP:N=1 U=19

FUEL CELL BASKET STRUCTURE -
- ASSEMBLY LEFT

DRY - Unborated panels

3 -0 001225 52 IMP:N=1 =20
171 3 -0.001225 48 IMP:N=1 U=20
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
172 6 -7.8320 -48 52 IMP:N=1 U=20
CS TUBE - ASSEMBLY LEFT
173 7 -7.8320 -52 56 IMP:N=1 U=20
PANEL - ASSEMBLY LEFT
3 -0 001225 -52 IMP:N=1 U=20
- ASSEMBLY BOTTOM
3 -0 001225 53 IMP:N=1 U=21
175 3 -0.001225 49 IMP:N=1 U=21
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
176 6 -7.8320 -49 53 IMP:N=1 U=21
CS TUBE - ASSEMBLY BOTTOM
177 7 -7.8320 -53 57 IMP:N=1 =21
PANEL - ASSEMBLY BOTTOM
3 -0 001225 -53 IMP:N=1 U=21
- ASSEMBLY RIGHT
3 -0 001225 -54 IMP:N=1 U=22
179 3 -0.001225 -50 IMP:N=1 U=22
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
180 6 -7.8320 50 -54 IMP:N=1 U=22
CS TUBE - ASSEMBLY RIGHT
181 7 -7.8320 54 -58 IMP:N=1 U=22
PANEL -« ASSEMBLY RIGHT
3 -0 00122 54 IMP:N=1 U=22
- ASSEMBLY TOP
3 -0 00122 -55 IMP:N=1 U=23
183 3 -0.001225 -5 IMP:N=1 U=23
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
4 6 -7.8320 S5 -55 IMP:N=1 U=23
CS TUBE - ASSEMBLY TOP
185 7 -7.8320 55 -5¢9 IMP:N=1 (=23
PANEL - ASSEMBLY TOP
3 -0.001225 55 IMP:N=1 U=23
;URFACE SPECIFICATIONS
2* pPY 0.00 8 For 1/4 Model
1 24 0.0
4 PX 12.30 $ For Col{apsed Model
S PX :36.90 ‘$ For Col apsed Model
PY 242.30 ;S Water Level Surface
PY “36.90 i$ Water Level Surface
PY -12.30 '$ Water Level Surface
PY +36.90 $ Water Level Surface

ATTACHMENT V -
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P2 180.0860 $ TOP ACTIVE FUEL
PZ 201.2360 $ TOP FUEL HARDWARE
12 P2 226.75 $ TOP TUBE - (Shielding Model)
Pz 228.75 $ TOP OF BASKET MATERIAL
P2 229.25 $ TOP RING/WATER GAP
PZ 231.75 $ TOP INNER LID
P2 234.75 $ TOP LID GAP
PZ 245.75 $ TOP OUTER LID
18 Pz 268.25 $ TOP SKIRT - (Shielding Model)
Pz 298.75 $ TOP REFLECTOR REGION
cz 71.095 $ 1D OF INNER BARRIER
cz 73.095 $ OD OF INNER BARRIER
Cc2 73.10 $ 1D OF OUTER BARRIER
23 cZ 76.45 $ ID OF SKIRT LIP - (Shielding Model)
cz 83.10 $ OD OF OUTER BARRIER
€z 113.60 $ OD OF REFLECTOR REGION
PIN LATTICE BOUNDS
PX 0.72136
PX -0.72136
PY 0.72136
PY -0.72136
FUEL ROD
€z 0.468122
CZ 0.478790
€2 0.546100

CONTROL ROD/GUIDE TUBE
€CZ 0.45340 $ 0.49022
€CZ 0.46990 $ 0.50292
CZ 0.54610 $ 0.56007
€Z 0.62230 $ 0.63246
€z 0.67310

INSTRUMENTATION TUBE
€z 0.56007
€z 0.62611

ASSEMBLY LATTICE BOUNDS Actual
PX -10.65 $ ACTUAL 10.82025

PY -10.65
PX 10.65
PY 10.65
48 PX -11.0
49 pY -11.0
50 PX 11.0
51 11.0

PX 10.650001
PY 10.650001
PX -11

PY -11.95

PX 11.95

PY 1

11.95
FUEL CELL LATTICE BOUNDS

$ Corrosion Expansion Cards

PY
PX -10.650001 $ UCF Intact Inside Tube ID

PX -10.65 $ ACTUAL 12.30

PX  10.65
PY -10.65
PY 10.65

45 degree planes
P g. -1? 0. 0.
P 1. 1. 0. 0.
EXTRA CARDS '

ATTACHMENT V -
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357-
358- MODE N
359- c voL 884
360- KCODE 4000 1. 7 97
361- c KSRC -4.3 -5.71. -2.8 -5.75. -1.4 -5.7 10. 0. -5.7 S.
362- c 1.44 -5.7 3. 2.88 -5.7 8. 4.32 -5 7 9.
363- c -5.7 -4.32. -4.3 -4.31. -2.8 -4.3 5. -1.4& -4.3 10.
364- c 0. -4.3 5. 1.44 -6.3 3. 2.88 -4.3 8. 4.32 -4.3 9.
365- c -5.7 -2.92. -4.3 -2.91. -1.4 -2.9 10.
366- c 0. -2.9 5. 2.88 -2.9 8. 4.32 -2.0 9.
367- c -5.7 -1.42. -4.3 -1.41. -2.8 -1.4 5. -1.4 -1.410.
368- c 0. -1.4 5. 1.44 -1.4 3, 2.88 -1.4 8. €.32 -1.4 9.
369- c -5.7 o0.02. -4.3 0.01. -2.8 0.0 5. -1.4 0.0 10.
370- c 1.44 0.0 3. 2.88 0.0 8. 4.32 0.0 9.
371- c -5.7 1.4 2. -2.8 1.4 5. -1.4 1.4 10.
372- c 0. 1.4 5. 1.46 1.4 3. 2.88 1.4 8. 4.32 1.4 9.
373- c -5.7 2.92. -4.3 2.91. -2.8 2.9 5. -1.4 2.9 10.
374- c 0. 2.9 5. 1.44 2.9 3. 2.88 2.9 8. 4.32 2.9 9.
375- c -5.7 4.3 2. -4.3 4.31. -2.8 4.3 5. -1.4 4.3 10.
376- c 4.3 5., 1.446 4.3 3, 2.88 4.3 8. 4.32 4.3 9.
377- c HATERIAL SPECIFICATIONS
378- c WATER AT 300 K d=1.0000 g/cc w/ 26% Fe203 w/ 5% B10
379- M1 1001.50C 4.9490-2 8016.50C 4.0160-2 26000.55C 1.0277-2
380- 5010.50C 2.8870-6
381- MT1 LWTR.01T
382- c 3.00%/20 GWD 15000 yr decay 5000 yr crit
383- M2 8016.50C 4 .6947E-02
384- 42095.50C 2.9047E-05
385- 43099.50C 2.6777E-05
386- 44101.50C 2.6604E-05
387- 45103.50C 1.6963E-05
388- 47109.50C 2.4540E-06
389- 60143.50C 2.2997E-05
390- 60145.50C 1.7196E-05
391- 62147.50C 7.5058E-06
392- 62149.50C 6.3701E-08
393- 62150.50C 6.5926E-06
394- 62151.50C  2.4249E-09
395- 63151.55C  4.6823E-07
396- 62152.50C 2.9874E-06
397- 63153.55C 2.1806E-06
398- 64155.50C 1.1733e-07
399- 64157.50C 1.2504E-09
400- 48000.50C 1.9600E-06
401- 54131.50C 1.2875€E-05
402- 55133.50C 3.1431E-05
403- 92233.50C 1.6324€E-07
4064- 92234.50C 5.7609E-06
405- 92235.50C 3.7337E-04
406- 92236.50C 1.0302€-04
407- 92238.50C 2.2352E-02
408- 93237.55C 2.7728E-05
409- 94238.50C 8.7993E-09
410- 94239.55C 7.7552E-05
411- 94240.50C 5.1653€-06
412- 94241.50C 1.2685E-09
413- 94242.50C 3.3520E-06
414- 95241.50C 3.8803£-08
415- 95242.50C 1.1289E-11
416- 95243.50C 1.0946€-07
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417- c WATER AT 300 K d=1.0000 g/cc
418- M3 1001.50C 6.6878-2 8016.50C 3.3439-2
419- MT3 LWTR.01T
420- C Air d=0,001225 g/cc
421- c M3 7014.50c -0.80 8016.50c -0.20
422- c ZIRCALOY-4 d=6.56 g/cc '
423- M4 8016.50C -0.0012 24000.50C -0.0010 26000.55C -0.0020
424~ 40000.50Cc -0.9818 50000.35C -0.0140
425- c ALLOY 825 d=8.14 g/cc
426~ M5 6000.50C -0.0005 13027.50C -0.0020 14000.50C -0.0050
427- 16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150
428- 25055.50c -0.0100 26000.55C -0.2857 28000.50C -0.4200
429- 29000.50C -0.0225 42000.50C -0.0300
430- c oxidized A516 CARBON STEEL and Water Mixture d=7.832 g/cc
431- c M6 6000.50C -0.00220 14000.50C -0.002750 15031.50C 0 00035
432- c 16032.50C -0.00035 25055.50C -0.0090
433- c 26000.55C -0.98535
634~ [+ A516 CARBON STEEL d=7.832 g/cc
435- M7 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
436- 16032.50C -0.00035 25055.50C -0.0090
437- 26000.55C -0.98535
438- c SS316B6A 1.6X d=7.77 g/cc
439- M8 5010.50c -0.00288 5011.50C -0.013120
440- 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.0075
441~ 15031.50Cc -0.00045 16032.50C -0.00030 24000.50C -0.19000
442- 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
443- 42000.50C -0.02500
4644 - c $S316B3A 0.87wtX B d=7.83 g/cc
445- c M9 5010.50C -0.001566 5011 50C -0.007134
446- c 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.00750
447- c 15031.50C -0.00045 16032 50C -0.00030 24000.50C -0.19000
448- c 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
449~ c 42000.50Cc -0.02500
450- c Al 6063 d=2.69 g/cc
451- c M10  12000.50C -0.00675 13027.50C -0,98125 14000.50C -0.00400
452- c 22000.50c -0.00150 24000.50C -0.00100 25055.50C -0.00100
453- c 26000,55c -0.00350 29000.50C -0.00100
454 - [ TALLIES
455 - PRINT
456-
1 initial source from file srctp

1problem summary

run terminated when 97 kcode cycles were done.

+

AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5e)

neutron creation tracks weight energy
(per source particle)

source 388004 9.9999E-01 2.0600E+00

weight window 40 0. 0.

cell importance . = ;r‘o 0. 0.

weight cutoff . 70 5.1088E-02 T.4122€E-06

energy importance 0 0. 0.

dxtran 0 0. 0.

neutron loss

escape
energy cutoff
time cutoff
weight window

cell {mportance
weight cutoff
energy importance
dxtran

ATTACHMENT Vv -

Page 8

08/20/96 22:55:23

probid = 087/20/96 21:00:04
tracks weight 'energy
(per source particle)
10 1.7170E-05 3.6994E-05
0 0. 0.
0 0. 0.
0 0. 0.
0 0. 0.
388638 3.12575-02 5.9796E-06
o o. 0.
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‘forced collisions 4] 0. 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform 0 0. 0.
upscattering 0 0. 7.5977e-08 downscattering 0 0. 1.9258E+00
capture 0 6.5312e-01 3.5701E-02
(n,xn) 1269 2.5713E-03 2.0152€-03 loss to (n,xn) 633 1.2827E-03 1.0840€E-02
fission 0 0. 0. loss to fission 0 3.4797E-01 8.9545E-02
total 389273 1.0536E+00 2.0620E+00 total 389273 1.0536E+00 2.0620€+00
number of neutrons banked 636 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0033E+00 escape 9.2675E+03 tco 1.0000E+34
neutron collisions per source particle 4.6989E+01 capture 2.3781€+03 eco .0000E+00
total neutron collisions 18231800 capture or escape 2.3782E+03 wcl -5.0000E-01
net multiplication 1.0013E+00 .0001 any termination 2.5508E+03 wc2 -2.5000E-01
computer time so far in this run 115.20 minutes maximum number ever in bank 2
computer time in mcrun 115.10 minutes bank overflows to backup file 0
source particles per minute 3.3711E+03 field length 0
random numbers generated 254604968 most random numbers used was 10424 in history 346341
1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF C5/SS-B Corroded & collapsed - (a26xb5e) probid = 08/20/96 21:00:04
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to skiﬁ 7 cycles and run a total of 97 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 7 inactive cycles wit 27651 neutron histories and 90 active cycles with 360353 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 388004 fission neutron source histories.

XXCKK0EK0KK X IO IK KK XK XX IKK K KKK IO KX KKK KKK XXX KX KK KHXKKXKKKKXXKKXKK KKK KX KKK XXX KXKK KKK KKK XXX KKKKX KK KKK XXX K KKK
the ;gllouing cells with fissionable material had no neutron tracks entering:
the ;gllouing cells with fissionable material had no neutron collisions:
the ;ollouing cells with fissionable material had no fission source points:
7
warning. 1 fissionable cells had no tracks entering, 1 cells had no collisions, and 1 cells had no fission source points.
the keff results could be too small because these cells with fissionable material were not sampled.
XXXXXXXXXXKXKKXXKXKXKXKXXXXKHHXKAXXKXXKXXHXKKXKXXXK XXX XAXKKKKXKKXAK KX KAKXKAXXK KKK K XXX XXX LXK XXX KK XK KK XK KKK KKK K AKX KKK XX AKX KARA KKK
the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = ,90061 with an estimated standard deviation of .00107
the estimated 68, 95, & 99 percent keff confidence intervals are .89955 to .90168, .89849 to .90274,:and .89780 to .90343

the estimated collision/absorption neutron removal lifetime = 2.38E-05 seconds with an estimated standard deviation of 5.97£-08
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the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator

collision
absorption
track length
col/absorp
abs/trk len
col/trk len
col/abs/trk len

keff

standard deviation

.00131
.00118
.00162
.00106
.00108
.00132
.00107

68% confidence

.89946
.89924
.89964
.89950
.89958
.89947
.89955

to
to
to
to
to
to
to

.90209
.90159
.90288
.90163
.90174
.90212
.90168

95% confidence

.89816
.89808
.89803
.89844
.89851
.89816
.89849

to
to
to
to
to
to
to

.90340
.90276
.90449
.90268
.90280
.90343
.90274

99% confidence corr
.89731 to .90425
.89731 to .90352
.89698 to .90554
.89775 to .90337 .4650
.89781 to .90351 .2902
.89730 to .90429 . 7969
.89780 to .90343
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1mcn version 4a 1d=10/01/93 08/20/96 21:00:04

**iE***************************************t***************************** probid = 08/20/96 21 :00:04
inp=a26xb5e outp=a26xb5e0

1- AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/S$S-B Corroded & collapsed - (a26xb5e)
2- C Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 26%/5%B
3- C 15000 year decay 1000 yr criticality
b- C CELL SPECIFICATIONS
5- [ Assembly Sub-lattices - 1/2 Model
6- 1 0 1 3 -13 -20 FILL=1 (0 -74 0) IMP:N=1
7- o 1 0 1 3 -4 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
8- C 2 0 3 4 -5-13 -20 FItL=1 (0 -73.8 0) IMP:N=1
9- c 3 0 3 5 -13 -20 FIltL=1 (0 -73.8 0) IMP:N=1
10- % Assembly Sub-lattices - 1/4 Model
11- » 1 0 1 2 3 -4 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
12- (» 2 0 2 3 4 -5 -13 -20 FiLL=1 (0 -12.3 0) IMP:N=1
13- c 3 0 2 3 5 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
14- C ASSEMBLY LATTICE DESCRIPTION
15- 5 1 -2.1024 -61 60 -63 62 [IMP:N=1 LAT=1 U=1
16- FILL=0:3 0:7 0:0 11 1 1 56561 1 56 56 561
17- 56 56 56 1 56 56 56 1 5656 1 1
18- 11 1 1 1111 $ 1/2 model
19- » 5 1 -2.1024 60 -61 62 -63 IMP:N=1 LAT=1 u=1
20- c FILL=0:3 0:3 0:0 58 58 64 70 58 58 62 70
21- c 60 62 70 1 7070 1 1% 1/4 model
22- c BARRIER CELLS
23- c Basket Material-Lid Ga
24~ 76 3 -1.0000 1 -20 1 -14 IMP:N=1 $ 1/2 model
25- (» 76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 $ 1/4 model
26- C Inner Barrier
27- 77 5 -8.1400 1 3 20 -21 -14 IMP:N=1 $ 1/2 model
28- c 77 5 -8.1400 1 2 3 20 -21 -14 IMP:N=1 $ 1/4 model
29- C Inner Lid
30- 78 5 -8.1400 1 14 -15 -21 IMP:N=1 $ 1/2 model
31- (» 78 5 -8.1400 1 2 14 -15 -21 IMP:N=1 $ 1/4 model
32- c Gap between Inner and Outer Barrier Lids
33- 79 3 -1.0000 1 15 -16 -21 IMP:N=1 $ 1/2 model
34- c 79 1 -2.1024 1 2 15 -16 -21 IMP:N=1 $ 1/4 model
35- c Gap between Inner and Outer Barriers
36- 80 3 -1.0000 21 -22 1 3 -16 IMP:N=1 $ 1/2 model
37- c 80 1 -2.102¢6 21 -22 1 2 3 -16 IMP:N=1 $ 1/4 model
38- C OQuter Barrier
39- 81 7 -7.8320 22 -24 1 3 -16 IMP:N=1 8 1/2 model
40- » 81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=1 $ 1/4 model
41- c Quter Barrier Lid
42- 82 7 -7.8320 1 -24 16 -17 IMP:N=1 $ 1/2 model
43- C 82 7 -7.8320 1 2 -24 16 -17 IMP:N=1 $ 1/4 model
44- c 12" of Water around Container
45- 83 3 -1.0000 24 -25 1 3 -17 IMP:N=1 8 1/2 model
46- c 83 1 -2.1024 24 -25 1 2 3 -17 1IMP:N=1 $ 1/4 model
47- C 12" of Water above Container
48- 84 3 -1.0000 17 -19 1 -25 IMP:N=1 $ 1/2 model
49- c 84 1 -2.1024 17 -58 1 2 -59 IMP:N=1 $ 1/4 model
50- C OUTSIDE WORLD
51- 85 0 -1:-3:19:25 1IMP:N=0 $ 1/2 model
52- c 85 0 -1:-2:-3:19:25 IMP:N=0 $ 1/4 model
53- C WET PIN LATTICE DESCRIPTION
56~ 86 1 -2.1024 -26 27 -28 29 IMP:N=1 LAT=1 U=56

55- FILL -8:8 -8:8 0:0 56 16R 56 2 14R 56 56 2 14R 56
56- 56 2 4R 4 2 2R & 2 4R 56
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File Name: a26xb5e0.sum  BBA000000-01717-0200-00021 REV 00

56 2 2R 4 2 6R &4 2 2R 56 56 2 14R 56
56 22 42242 ZR 42242256

56 2 14R 56

56 2 6R 6 2 6R 56

56 2 14R 56

56 22 422422R62242256

56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56
56 2 4R &4 2 2R &4 2 4R 56

56 2 14R 56 56 2 14R 56 56 16R

MIXED PIN LATTICE DESCRIPTION

87 3 -0.001225 -26 27 -28_ 29 [IMP:N=1 LAT=1 U=72
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57

4R 5 3 2R 5 3 4R 57

2R 53 6R 5 3 2R 57 57 3 14R 57

353353253353 357

14R 57

6R 7 3 6R 57

14R 57

242242244224 2 2 57

16R 57 57 2 ZR 4 2 6R 4 2 2R 57

4R 4 2 2R 4 2 4R 57

14R 57 57 2 14R 57 57 16R

DRY PIN LATTICE DESCRIPTION

3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 U=57

FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57

LV RV AN AN AV AV RV RV AV ]V, ]
NNSNNNNNNNN
NNVNNNOWWW

S7 3 4R 5 3 2R 5 3 4R 57
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57
57 33533532R53353357
57 3 14R 57
57 3 6R 7 3 6R 57
57 3 14R 57
5733533532R53353 3 57
57 3 14R 57 57 3 2R S 3 6R 5 3 2R 57
ST 3 4R 5 3 2R 53 4R S
57 3 14R 57 57 3 14R 57 57 16R
WET FUEL ROD

7.0104E-02_  -30 -10 IMP:N=1 U=2

-6.5600 -30 10 -11 IMP:N=1 U=2

-2.1024 -30 11 IMP:N=1 U=2

-2.1024 30 -31 -11 IMP:N=1 U=2

-2.1024 30 -31 11 IMP:N=1 U=2

-6.5600 31 -32 -11 IMP:N=1 U=2

-2.1024 31 -32 11 IMP:N=} U=2

-2.1024 2 IMP:N=1 U=2

2

4

1

1

1

4

1

1

DRY FUEL ROD

2 7.0104-02 -30 -10 IMP:N=Y U=3

4 -6.5600 -30 10 -11 IMP:N=1 Ua3

3 -0.001225 -30 11 IMP:N=1 U=3

3 -0.00%225 30 -31 -11 IMP:N=1 U=3

3 -0.001225 30 -31 11 IMP:N=1 U=3

& -6.5600 31 -32 -11 IMP:N=1 U=3

3 -0.001225 31 32 11 IMP:N=1 U=3

3 -0.001225% 1MP:N=1 U=3

WET CONTROL RODIGUIDE TUBE

1 -2.1024 -33 . IMP:N=1 U4 $ No DCRA Rod
105 9 -7.8300 +33 IMP:N=1 U=4 $ DCRA Rod
1 -2.1024 33 -34 IMP:N=1 U=4

1 -2.1024 34 -35 |IMP:N=1 U=4 $ No DCRA Cladding
: 34 -35 [IMP:N=1 U=4 $ DCRA claddlng

0 5600
-2.1026 35 -36 1MP:N=1 Us4

~
L4

O

.

ATTACHMENT V -

Page 2
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File Name: a26xb5e0.sum BBAOO00000-01717-0200-00021 REV 00

3 -0.001225 52 IMP:N=1 U=12
139 3 -0.001225 48 IMP:N=1 U=12
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
40 6 -7.8320 -48 52 IMP:N=1 U=12
CS TUBE - ASSEMBLY LEFT
141 7 -7.8320 -52 56 IMP:N=1 U=12
SS PANEL - ASSEMBLY LEFT
8 -7.7700 -52 IMP:N=1 U=12
GAP - ASSEMBLY BOTTOM
3 -0.001225 53 IMP:N=1 U=13
143 3 -0.001225 49 IMP:N=1 U=13
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
144 6 -7.8320 -49 53 IMP:N=1 U=13
CS TUBE - ASSEMBLY BOTTOM
145 7 -7.8320 -53 57 IMP:N=1 U=13
SS PANEL - ASSEMBLY BOTTOM
8 -7.7700 -53 IMP:N=1 U=13
GAP = ASSEMBLY RIGHT
3 -0.001225 ~-54 IMP:N=1 U=14
147 3 -0.001225 -50 IMP:N=1 U=14
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
148 6 -7.8320 50 -54 IMP:N=1 U=14
CS TUBE - ASSEMBLY RIGHT
149 7 -7.8320 54 -58 IMP:N=1 U=14
SS PANEL - ASSEMBLY RIGHT
8 -7.7700 54 IMP:N=1 U=14
GAP - ASSEMBLY TOP
3 -0.001225 -55 IMP:N=1 U=15
151 3 -0.001225 -51 IMP:N=1 U=15
OXIDATION LAYER CS TUBE - ASSEMBLY TOP
152 6 -7.8320 51 -55 IMP:N=1 U=15
CS TUBE - ASSEMBLY TOP
153 7 -7.8320 55 -59 IMP:N=1 U=15
SS PANEL - ASSEMBLY TOP
8 -7.7700 55 IMP:N=1 U=15
FUEL CELL BASKET STRUCTURE - WET - Unborated panels
WATER GAP - ASSEMBLY LEFT
1 -2.1024 52 IMP:N=1 U=16
155 1 -2.1024 48 IMP:N=1 U=16
OXIDATION LAYER CS TUBE - ASSEMBLY LEFY
56 6 -7.8320 -48 52 IMP:N=1 U=16
CS TUBE - ASSEMBLY LEFT
157 7 -7.8320 -52 56 IMP:N=1 U=16
PANEL - ASSEMBLY LEFT
1 -2.1024 -52 IMP:N=1 U=16
WATER GAP - ASSEMBLY BOTTOM
1 -2.1024 53 IMP:N=1 U=17
159 1 -2.1024 49 IMP:N=1 U=17
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM
60 6 -7.8320 -49 53 IMP:N=1 U=17
CS TUBE - ASSEMBLY BOTTOM
161 7. -7.8320 -53 57 IMP:N=1 U=17
PANEL - ASSEMBLY BOTTOM
1 -2.1024 -53 IMP:N=1 U=17
WATER GAP - ASSEMBLY RIGHT
1 -2.1024 -54 IMP:N=1 U=18
163 1 -2.1024 -50 IMP:N=1 U=18
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
4 7.8320 50 -54 IMP:N=1 U=18

6 -
CS TUBE - ASSEMBLY RIGHT

ATTACHMENT V -

Page 4
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File Name: acbxboeO.sum BBAQOUOOO-0971/7-0200-00027 REV 00

PX -

PY

PY -

180.0860
201.2360

P2 226.75
228.75

113.60
LATTICE BOUN
0.72136
0.72136
0.72136
0.72136

$
$
$
$
$
$
s
98.75 s
s
$
$
$
$
D

FUEL ROD

cz
cz
cz

0.468122
0.478790
0.546100

TOP ACTIVE FUEL
TOP FUEL HARDWARE
$ TOP TUBE - (Shielding Model)
TOP OF BASKET MATERIAL
TOP RING/WATER GAP
TOP INNER LID
TOP LID GAP
TOP OUTER LID
$ TOP SKIRT - (Shielding Model)
TOP REFLECTOR REGION
ID OF INNER BARRIER
0D OF INNER BARRIER
ID OF OUTER BARRIER
$ ID OF SKIRT LIP - (Shielding Model)
0D OF OUTER BARRIER
OD OF REFLECTOR REGION
S

CONTROL ROD/GUIDE TUBE

cz
cz
cz
c2
cz

0.45340 $ 0
0.46990 $ 0
0.54610 $ 0
0.62230 $ 0
0.67310

INSTRUMENTATION

cz
cZ

0.56007
0.62611

ASSEMBLY LATTICE

PY

-10.65 $ ACT

$

s
-10.650001
10.650001
10.650001
-11.95 $ uc
-11.95

11.95

11.95

.49022
.50292
.56007
.63246

TUBE
BOUNDS Actual
UAL 10.82025
Corrosion Expansion Cards

UCF Intact Inside Tube ID

F Intact Outside Tube 1D

FUEL CELL LATTICE BOUNDS

PX
PX
PY
PY

-10.65 $A
10.65
-10.65
10.65

45 degree planes
P 1 0

P 1. 1.
EXTRA CARDS

. . .0
0

CTUAL 12.30

ATTALHMENT V -
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c WATER AT 300 K d=1.0000 g/cc
M3 1001.50C 6.6878-2 8016.50C 3.3439-2
MT3 LWTR.01T
c Air d=0.001225 g/cc
c M3 7014.50C -0.80 8016.50c -0.20
c ZIRCALOY-4 d=6.56 g/cc
M4 8016.50C -0.0012 24000.50C -0.0010 26000.55C -0.0020
40000.50C -0.9818 50000.35C -0.0140
c ALLOY 825 d=8.14 g/cc
M5 6000.50C -0.0005 13027.50C -0.0020 14000.50C -0.0050
16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150"
25055.50C -0.0100 26000.55C -0.2857 28000.50C -0.4200
29000.50C -0.0225 42000.50C -0.0300
c Oxidized A516 CARBON STEEL and Water Mixture d=7.832 g/cc
c M6 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
c 16032.50C -0.00035 25055.50C -0.00%0
c 26000.55C -0.98535
c A516 CARBON STEEL d=7.832 g/cc
M7 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
16032.50C -0.00035 25055.50C -0.0090
26000.55C -0.98535
c SS316B6A 1.6% d=7.77 g/cc
M8 5010.50C -0.00288 5011.50C -0.013120
6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.0075
15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
42000.50C -0.02500
C SS316B3A 0.87wt% B d=7.83 g/cc
Cc M9 5010.50C -0.001566 5011.50C -0.007134
c 6000.50C -0.00030 7014.50C -0.00100 14000.50C -0.00750
c 15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
C 25055.50C -0.02000 26000.55C -0.60445 28000.50C -0.13500
c 42000.50Cc -0.02500
c Al 6063 d=2.69 g/cc
C M10 12000.50C -0.00675 13027.50C -0.98125 14000.50C -0.00400
c 22000.50Cc -0.00150 24000.50C -0.00100 25055.50C -0.00100
c 26000,.55C -0.00350 29000.50C -0.001900
[ TALLIES
PRINT
initial source from file srctp
em summary
run terminated when 97 kcode cycles were done.
08/20/96 22:55:23
AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a2éxb5e) probid =  08/20/96 21:00:04
on creation tracks weight energy neutron loss tracks weight “energy
(per source particle) (per source particle)
e 388004 9.9999€-01 2.0600E+00 escape 10 1.7170E-05 3.6994E-05
: energy cutoff 0 0. 0.
i , ' time cutoff 0 g. 0.
t window' . & 0 0. 0. weight window 0 0. 0.
importance 5o 0. 0. cell importance 0 0. 0.
t cutoff - 0 5.1088€-02 7.8122E-06 weight cutoff 388630 5.1257€-02 5.9796E-06
y importance 0 0. 0. energy importance 0 0 .
n 0 0. 0. dxtran 0 0 0.
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forced collisions 0 0. 0. forced collisions 0 0. 0.
exp. transform 0 0. 0. exp. transform 0 0. 0.
upscattering 0 0. 7.5977e-08 downscattering 0 0. 1.9258E+00
capture 0 6.5312E-01 3.5701E-02
{n,xn) 1269 2.5713E-03 2.0152€E-03 loss to (n,xn) 633 1.2827E-03 1.0840E-02
fission 0 0. 0. loss to fission 0 3.4797E-01 8.9545E-02
total 389273 1.0536E+00 2.0620E+00 total 389273 1.0536E+00 2.0620E+00
number of neutrons banked 636 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0033£+00 escape 9.2675E+03 tco 1.0000E+34
neutron collisions per source particle 4.6989E+01 capture 2.3781E+03 eco .0000E+00
total neutron collisions 18231800 capture or escape 2.3782E+03 wcl -5.0000E-01
net multiplication 1.0013E+00 .0001 any termination 2.5508E+03 wc2 -2.5000E-01
computer time so far in this run 115.20 minutes max imum number ever in bank 2
computer time in mcrun 115.10 minutes bank overflows to backup file 0
source particles per minute 3.3711E+03 field length 0
random numbers generated 254604968 most random numbers used was 10424 in history 346341
1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF C5/SS-B Corroded & collapsed E (a26xb5e) probid = 08/20/96 21:00:04
the initial fission neutron source distribution was read from the srctp file named srctp s
the criticality problem was scheduled to skiﬁ 7 cycles and run a total of 97 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 7 inactive cycles wit 27651 neutron histories and 90 active cycles with 360353 neutron histories.
this calculation has completed the requested number of keff cycles using a total of 388004 fission neutron source histories.

XXX X KKK KO XK XK KX IOCKK XK K KKK KKK KKK KKK KKK I IKIKIEK KKK KKK XK KK KKK XK KKK K KKK KKK KKK KX KHCKX KKK KX XXKK XX
the fgllouing cells with fissionable material had no neutron tracks entering:

9
the ;gllouing cells with fissionable material had no neutron collisions:
the fgllouing cells with fissionable material had no fission source points:

9
warning. 1 fissionable cells had no tracks entering, 1 cells had no collisions, and 1 cells had no fission source points.

the keff results could be too small because these cells with fissionable material were not sampled.
XXXXXXXXXKXXHXXXKXKKKKKKXX XXX XKKXKAXXXXXXKXAK XK KK XX XX KKK XX KKK KKK KX KA XXX X XXX X XRXX KKK XXX K XXX KKK XKXKKKXX KKK X AKX XXX XXX A XXX A KXKK XXX
the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycte values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k{absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values sppear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .90061 with an estimated standard deviation of .00107
the estimated 68, 95, & 99 percent keff confidence intervals are .89955 to .90168, .89849 to .90274, and .89780 to .90343

the estimated collision/absorption neutron removal lifetime = 2.38E-05 seconds with an estimated standard deviation of 5.97E-08
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the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator

collision
absorption
track tength
col/absorp
abs/trk len
col/trk len
col/abs/trk len

keff

.90078
.90042
.90126

standard deviation

.00131
.00118
.00162
.00106
.00108
.00132
.00107

68% confidence

.89946
.89924
. 89964
.89950
.89958
.89947
.89955

to
to
to
to
to
to
to

-90209

.90159

.90288
.90163
.90174
.90212
.90168

95% confidence

.89816
.89808
.89803

to

.90340
.90276
.90449
.90268
.90280
.90343
.90274

99% confidence corr
.89731 to .90425
.89731 to .90352
.89698 to .90554
.89775 to .90337 4650
.89781 to .90351 .2902
.89730 to .90429 . 7969
.89780 to .90343
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Tmecn version 4a ld=10/01/93 08/20/96 22:55:24

***g***********************t*****************************1\‘*************** probid - 08/20/96 22:55:24
inp=a26xb5f outp=a26xb5f0
1- AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5f)
2- C Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 26%/5%B
3- [ 15000 year decay 10000 yr criticality
4- [ CELL SPECIFICATIONS
5- [~ Assembly Sub latt1ces - 1/2 Model
6- 1 0 3 - -20 FILL=1 (0 -74 0) IMP:N=1
7- C 1 0 1 3 -4 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
8- » 2 0 3 4 -5 -13 -20 FILL=1 (0 -73.8 0) IMP:N=1
9- c 3 0 3 5-13 -20 FILL=1 (0 -73.8 0) IMP:N=1
10- [ Assembly Sub-lattices - 1/4 Model
11- C 1 0 1 2 3 -4 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
12- [ 2 0 2 3 4 -5 -13 -20 FILL=1 (0 -12.3 0) IMP:N=1
13- C 3 0 2 3 5-13 -20 FILL=1 (0 -12.3 0) IMP:N=1
14- [ ASSEMBLY LATTICE DESCRIPTION
15- 5 1 -2.1024 -61 60 -63 62 1MP:N=1 LAT=1 U=1
16- FILL=0:3 0:7 0:0 11 1 1 56561 1 56 56 561
17- 56 56 56 1 56 56 56 1 56 56 1 1
18- 1 1 1 1111 $ 1/2 model
19- 5 1 -2.1024 60 -61 62 -63 1IMP:N=1 LAT=1 U=1
FILL=0:3 0:3 0:0 58 58 64 70 58 58 62 70
21- 60 6270 1 7070 1 1% 1/4 model

BARRIER CELLS

Basket Material-Lid Ga
6 3 -1.0000 1 -20 1§ -14 IMP:N=1 $ 1/2 model
76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 $ 1/4 model

Inner Barrier

7 5 -8.1400 1 3 20 -21 -14 IMP:N=1 $ 1/2 model
77 5 -8.1400 1 2 3 20 -21 -14 IMP:N=1 $ 1/4 model
Inner tid

8 5 -8.1400 1 14 -15 -21 IMP:N=1 $ 1/2 model

31- 78 5 -8.1400 1 2 1 -15 -21 IMP:N=1 $ 1/4 model

Gap between Inner and Outer Barrier Lids

9 3 -1.0000 1 15 -16 -21 IMP:N=1 $ 1/2 model
79 1 -2.1024 1 2 15 -16 -21 IMP:N=1 $ 1/4 model

Gap between Inner and Outer Barriers
3 -1.0000 21 -22 1 3 -16 IMP:N=1 $ 1/2 model
80 1 -2.1026 21 -22 1 2 3 -16 1IMP:N=1 $ 1/4 model
Outer Barrier
7 -7.8320 22 -24 1 3 -16 IMP:N=1 $ 1/2 model
81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=1 $ 1/4 model
Outer Barrfer Lid
7 -7.8320 1 -24 16 -17 IMP:Ns1 $ 1/2 model
82 T -7.8320 1 2 26 16 -17 IMP:N=1 $ 1/4 model
12" of Water around Container
3 -1.0000 24 -25 1 3 =17 IMP:N=1 $ 1/2 model
83 1 -2.1024 24 -25 1 2 3 -17 IMP:N=1 $ 1/4 model
12" of Water above Container
3 -1.0000 17 -19 1 -25 IMP:N=1 $ 1/2 model
84 1 -2.1024 .17 -58 1 2 -59 IMP:N=1 $ 1/4 model
OUTSIDE WORLD ’
0 -1:-3:19: ZS MP:N=0 $ 1/2 m
85 0 -1:- $19:25 nw.uso s1/6 model
WET PIN lATthE OESCRIPTION
1 -2.1024  -26 27 -28 29 lHP:u-1 LAT=1 U=56
3 FILL -8:8 -8:8 0:0 56 16R 56222;4R 56 Sg 2 14R 56

o
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56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56
56 22 422422R 42242256

56 2 14R 56

56 2 6R 6 2 6R 56

56 2 14R 56

56 22 422422R42242256

56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56
56 2 4R 4 2 2R 4 2 4R 56

56 2 14R 56 56 2 14R 56 56 16R

MIXED PIN LATTICE DESCRIPTION
87 3 -0.001225 -26 27 -28_ 29 [IMP:N=1 LAT=1 U=72
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57
57 3 4R 5 3 2R 5 3 4R 57

S7 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57
5733533532R53353357
57 3 14R 57
57 3 6R 7 3 6R 57
57 2 14R 57
57224 22422R42242257
57 2 14R 57 57 2 2R 4 2 6R & 2 2R 57
57 2 4R 4 2 2R 4 2 4R 57
2 14R 57 57 2 14R 57 57 16R

57
DRY PIN LATTICE DESCRIPTION
8 3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 Uu=57
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57
57 3 4R 5 3 2R 5 3 4R 57
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57

VOO ONOO0OO0O0O000

57 3353353253353 357
57 3 14R 57
57 3 6R 7 3 6R 57
57 3 14R 57
57 33533532R5335133)57
57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57
57 3 4R 5 3 2R 5 3 4R 57
57 3 14R 57 57 3 14R 57 57 16R
c WET FUEL ROD
89 2 7.0106e-02_ -30 -10 IMP:N=1 U=2
90 4 -6.5600 -30 10 -11 IMP:N=1 U=2
91 1 -2.1024 -30 1 IMP:N=1 U=2
92 1 -2.1024 30 -31 -11 IMP:N=1 U=2
93 1 -2.1024 30 -31 11 IMP:N=1 U=2
94 4 -6.5600 31 -32 -11 IMP:N=1 U=2
95 1 -2.1024 31 -32 11 IMP:N=1 U=2
96 1 -2.1024 32 IMP:N=1 U=2
c DRY FUEL ROD
97 2 7.0106E-02_  -30 -10 IMP:N=1 U=3
98 4 -6.5600 -30_ 10 -11 IMP:N=1 U=3
99 3 -0.001225 -30 11 IMP:N=1 U=3
100 3 -0.001225 30 -31 -11 IMP:N=1 U=3
101 3 -0.001225 30 -31 11 IMP:N=1 U=3
102 4 -6.5600 31 -32 -11 IMP:N=1 U=3
103 3 -0.001225 31 -32 11 IMP:N=1 U=3
104 3 -0.001225 32 IMP:N=1 U=3
c WET CONTROL ROD/GUIDE TUBE
105 1 -2.1024 -33 IMP:N=1 U=4 $ No DCRA Rod
[ 105 9 -7.8300 -33 IMP:N=1 U=4 $ DCRA Rod
106 1 -2.1024 33 -34 [IMP:N=1 Us4
107 1 -2.10246 34 -35 [IMP:N=1 U=4 $ No DCRA Cladding
[ 107 &4 -6.5600 34 -35 [MP:N=1 U=4 $ DCRA Cladding
108 1 -2.1024 35 -36 IMP:N=1 U=4
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117- 109 4 -6.5600 36 -37 IMP:N=1 U=4

118- 110 1 -2.1024 37 IMP:N=1 U=4

119- C DRY CONTROL ROD/GUIDE TUBE

120- 11 3 -0.001225 -33 IMP:N=1 U=5 $& No DCRA Rod
121- c 111 9 -7.8300 -33 IMP:N=1 U=5 & DCRA Rod
122- 112 3 -0.001225 33 -34 IMP:N=1 U=5

123- 113 3 -0.001225 34 -35 [MP:N=1 U=5 $ No DCRA Cladding
124- c 113 4 -6.5600 34 -35 [MP:N=1 U=5 $ DCRA Cladding
125- 114 3 -0.001225 35 -36 [IMP:N=1 U=5

126- 115 4 -6.5600 36 -37 IMP:N=1 U=5 .
127- 116 3 -0.001225 37 IMP:N=1 U=5

128- c WET INSTRUMENTATION TUBE

129- 117 1 -2.1024 -38 IMP:N=1 U=6

130- 118 4 -6.5600 38 -39 IMP:N=1 U=6

131- 119 1 -2.1024 39 IMP:N=1 U=6

132- c DRY INSTRUMENTATION TUBE

133- 120 3 -0.001225 -38 IMP:N=1 U=7

134- 121 4 -6.5600 38 -39 IMP:N=1 U=7

135- 122 3 -0.001225 39 IMP:N=1 U=7

136- [ FUEL CELL BASKET STRUCTURE

137- c Code: boron in [B=] all panels falll, left (L1, bottom, ([b), right [r], to
138- [ FUEL CELL BASKET STRUCTURE - WET - Borated pane[s
139- [ WATER GAP - ASSEMBLY LEFT

140- 123 1 -2.1024 52 IMP:N=1 U=8

141- c 123 1 -2.1024 48 IMP:N=1 U=8

142- [ OXIDATION LAYER CS TUBE - ASSEMBLY LEFT

143- c 24 6 -7.8320 -48 52 IMP:N=1 1J=8

144- c CS TUBE - ASSEMBLY LEFT

145- c 125 7 -7.8320 -52 56 IMP:N=1 U=8

146- [ SS PANEL - ASSEMBLY LEFT

147- 126 8 -7.7700 -52 IMP:N=1 U=8

148- o WATER GAP -~ ASSEMBLY BOTTOM

149- 127 1 -2.1024 53 IMP:N=1 U=%

150- c 127 1 -2.1024 49 IMP :N=1 U=9

151- [ OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM

152- c 128 &6 -7.8320 -49 53 IMP:N=1 =9

153- c CS TUBE - ASSEMBLY BOTTOM

154 - c 129 7 -7.8320 -53 57 IMP:N=1 U=9

155- [ SS PANEL - ASSEMBLY BOTTOM

156- 130 8 ~-7.7700 -53 IMP:N=1 U=9

157- [ WATER GAP - ASSEMBLY RIGHT

158- 131 1 -2.1024 -54 IMP:N=1 U=10

159- o 31 1 -2.1024 -50 IMP:N=1 U=10

160- c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT

161- c 132 6 -7.8320 50 -54 IMP:N=1 U=10

162- [ CS TUBE - ASSEMBLY RIGHT

163- C 133 7 -7.8320 54 -58 IMP:N=1 U=10

164 - [ SS PANEL - ASSEMBLY RIGHT

165- 134 8 -7.7700 54 IMP:N=1 U=10

166- [ WATER GAP - ASSEMBLY TOP

167- 135 1 -2.1024 -55 IMP:N=1 U=11

168- c 135 1 -2.1024 -51 IMP:N=1 U=11

169- [ OXIDATION LAYER CS TUBE - ASSEMBLY TOP

170- c 36 6 -7.8320 51 -55 IMP:N=1 U=11

171- [ CS TUBE - ASSEMBLY TOP

172- [ 137 7 -7.8320 55 -59 IMP:N=1 U=11

173- C SS PANEL - ASSEMBLY TOP

174- 138 8 -7.7700 S5 IMP:N=1 U=11

175- [ FUEL CELL BASKET STRUCTURE - DRY - Borated panels
176~ [ GAP - ASSEMBLY LEFT
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3 -0.001225 52 IMP :N= 1 u=12
139 3 -0.001225 48 MP:N=1 U=12
OOXlgATION LAYER CS TUBE - ASSEMBLV LEFT

-7.8320 -48 52 IMP:N=1 U=12
CS TUBE - ASSEMBLY LEFT
141 7 -7.8320 -52 56 IMP:N=1 U=12
SS PANEL - ASSEMBLY LEFT
8 -7 7700 -52 IMP:N=1 U=12
- ASSEMBLY BOTTOM
53 IMP:N=1 U=13

3 -0 001225
143 3 -0.001225 49 IMP:N=1 U=13
OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM

144 6 -7.8320 -49 53 IMP:N=1 U=13
CS TUBE - ASSEMBLY BOTTOM

145 7 -7.8320 -53 57 IMP:N=1 U=13
S§S PANEL - ASSEMBLY BOTTOM

8 -7 7700 -53 IMP:N=1 U=13

- ASSEMBLY RIGHT

3 -0 001225 -54 IMP:N=1 U=14

147 3 -0.001225 -50 IMP:N=1 U=14
OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT

148 6 -7.8320 50 -54 IMP:N=1 U=14
CS TUBE_- ASSEMBLY RIGHT

149 7 -7.8320 54 -58 IMP:N=1 U=14

SS PANEL - ASSEMBLY RIGHT
8 -7 7700 54 IMP:N=1 U=14
- ASSEMBLY TOP
3 -0 001225 -55 IMP:N=1 U=15
1 3 -0.001225 -51 IMP:N=1 U=15
OXIDATION LAYER CS TUBE - ASSEMBLY TOP

152 6 -7.8320 51 -55 IMP:N=1 U=15
CS TUBE - ASSEMBLY TOP
153 7 -7.8320 55 -59 IMP:N=1 U=15

SS PANEL - ASSEMBLY TOP
8 -7.7700 55 IMP:N=1 U=15
FUEL CELL BASKET STRUCTURE -
WATER GAP - ASSEMBLY LEFT
1 -2.1026 52 IMP:N=1 U=16
155 1 -2.1024 48 IMP:N=1 U=16
OXIDATION LAYER CS TUBE - ASSEMBLY LEFT
6 6 -7.8320 -48 52 IMP:N=1 U=16
CS TUBE - ASSEMBLY LEFTY
17 7 -7.8320 -52 56 IMP:N=1 U=16
PANEL ~ ASSEMBLY LEFY

1 -2.102%4 -52 IMP:N=1 U=16
WATER GAP - ASSEMBLY BOTTOM
1 -2.1024 53 IMP:N=1 U=17

159 1 -2.1024 &9 IMP:N=1 U=17

600X12ATION LAYER €S TUBE - ASSEMBLY BOTTOM

*7.8320 -49 53 IMP:N=1 U=17
CS TUBE - ASSEMBLY BOTTOM
161 7 ~7.8320 -53 57 IMP:N=1 U=17
PANEL » ASSEMBLY lonou
1 +2.1024 -53 MP:N={ U=17
WATER GAP - ASSEHBLY RIGHT
1 +2.1024 : 54 £ HP:N-‘I Us=18 -

963 1 #2.1024 -50 IMP:N=1 U=18

OXIDATION LAYER CS YUBE - ASSEHBLV RIGHT
66 6 +-7.8320 50 -54 IMP:N=1 U=18
'CS TUBE - ASSEMBLY RIGHT

WET - Unborated panels

ATTACHMENT VI -

Page 4
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237- c 165 7 -7.8320 54 -58 IMP:N=1 U=18
238- [ PANEL - ASSEMBLY RIGHT

239- 166 1 -2.1024 54 IMP:N=1 U=18

240- c WATER GAP - ASSEMBLY TOP

241- 167 1 -2.1024 -55 IMP:N=1 U=19

242- C 167 1 -2.1024 -51 IMP:N=1 U=19
243- C OXIDATION LAYER CS TUBE - ASSEMBLY TOP

244- C 168 6 -7.8320 51 -55 IMP:N=1 U=19
245- C CS TUBE - ASSEMBLY TOP

246- C 169 7 -7.8320 55 -59 IMP:N=1 U=19

247 - C PANEL - ASSEMBLY TOP

248- 170 1 -2.1024 55 IMP:N=1 U=19

249- c FUEL CELL BASKET STRUCTURE - DRY - Unborated panels
250- C GAP - ASSEMBLY LEFT

251- 171 3 -0.001225 52 IMP:N=1 U=20
252- c 171 3 -0.001225 48 IMP:N=1 U=20
253- c OXIDATION LAYER CS TUBE - ASSEMBLY LEFT

254- c 72 6 -7.8320 -48 52 IMP:N=1 U=20
255- C CS TUBE - ASSEMBLY LEFT

256- c 173 7 -7.8320 -52 56 IMP:N=1 U=20
257- [ PANEL - ASSEMBLY LEFT

258- 174 3 -0.001225 ~-52 IMP:N=1 U=20

259- [ GAP - ASSEMBLY BOTTOM

260- 175 3 -0.001225 53 IMP:N=1 U=21
261- c 5 3 -0.001225 49 IMP:N=1 U=21
262- C OXIDATION LAYER CS TUBE ~ ASSEMBLY BOTTOM
263- C 176 6 -7.8320 -49 53 IMP:N=1 U=21

264 - c CS TUBE - ASSEMBLY BOTTOM

265- c 177 7 -7.8320 -53 57 IMP:N=1 U=21
266- c PANEL - ASSEMBLY BOTTOM

267- 178 3 -0.001225 -53 IMP:N=1 U=21

268- [ GAP - ASSEMBLY RIGHT

269- 179 3 -0.001225 -54 IMP:N=1 U=22
270- C 179 3 -0.001225 -50 IMP:N=1 U=22
271 - [ OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT
272- c 80 6 -7.8320 50 -54 IMP:N=1 U=22
273- [ CS TUBE - ASSEMBLY RIGHT

274 - c 181 7 -7.8320 54 -58 IMP:N=1 U=22
275- [ PANEL - ASSEMBLY RIGHT

276- 182 3 -0.001225 54 IMP:N=1 U=22

277- [ GAP - ASSEMBLY TOP

278- 183 3 -0.001225 -55 IMP:N=1 U=23
279- c 183 3 -0.001225 -51 IMP:N=1 U=23
280- [ OXIDATION LAYER CS TUBE - ASSEMBLY TOP

281- c 6 -7.8320 51 -55 IMP:N=1 U=23
282- Cc CS TUBE - ASSEMBLY ToOP

283- c 185 7 -7.8320 55 -59 IMP:N=1 U=23

284 - [ PANEL - ASSEMBLY TOP

ggz- 186 3 -0.001225 55 IMP:N=1 U=23

287- [ SURFACE SPECIFICATIONS

288- 1% PX 0.0

289- [ 2* PY 0.00 $ For 1/4 Model

290- I* P2 0.00

291- c 4 PX 12.30 $ For Collapsed Model

292- c 5 PX 36.90 $ For Collapsed Modet

293- c 6 PY 12.30 $ Water Level Surface

294 - c 7 PY 36.90 $ Water Level Surface

295- c 8 PY -12.30 $ Water Level Surface

296- c 9 PY -36.90 $ Water Level Surface
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297-
298-
299-
300-
301-
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303-
304-
305-
306-

=0
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PZ 180.0860 $ TOP ACTIVE FUEL
PZ 201.2360 $ TOP FUEL HARDWARE
12 PZ 226.75 $ TOP TUBE - (Shielding Model)
PZ 228.75 $ TOP OF BASKET MATERIAL
PZ 229.25 $ TOP RING/WATER GAP
Pz 231.75 $ TOP INNER LID
PZ 234.75 $ TOP LID GAP
PZ 245.75 $ TOP OUTER LID
18 P2 268.25 $ TOP SKIRT - (Shielding Model)
Pz 98.75 $ TOP REFLECTOR REGION
cz 71.095 $ ID OF INNER BARRIER
cz 73.095 $ OD OF INNER BARRIER
CcZ 73.10 $ 1D OF OUTER BARRIER
23 c2 76.45 $ 1D OF SKIRT LIP - (Shielding Model)
cZ 83.10 $ OD OF OUTER BARRIER
cZ 113.60 $ OD OF REFLECTOR REGION
PIN LATTICE BOUNDS
PX 0.72136
PX -0.72136
PY 0.72136
PY -0.72136
FUEL ROD

CZ 0.468122
CZ 0.478790
€Z 0.546100
CONTROL ROD/GUIDE TUBE
CZ 0.45340 $ 0.49022
CZ 0.46990 $ 0.50292
CZ 0.54610 $ 0.56007
CZ 0.62230 $ 0.63246
€CZ 0.67310
INSTRUMENTATION TUBE
€Z 0.56007
CZ 0.62611
ASSEMBLY LATTICE BOUNDS Actual
PX -10.65 $ ACTUAL 10.82025

PY -10.65

PX 10.65

PY 10.65

48 PX -11.0 $ Corrosion Expansion Cards
49 PY -11.0

50 PX 11.0

51 PY 11.0

PX -10.65000% $ UCF Intact Inside Tube ID
PY -10.650001

PX 10.650001

PY 10. 650001

PX -~11.9 $ UCF Intact Outside Tube 1D
PY -11.9

PX 1. 95

PY 11.95

FUEL CELL LATTYICE BOUNDS

PX -10.65 $ ACTUAL 12.30
PX 10.65

PY -10.65

PY 10.65

45 deqree planes
4 . 0.
p 1. t. 0. 0.
EXTRA CARDS

ATTACHMENT VI -

Page 6
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357-

358- MODE N

359- c voL 884

360- KCODE 4000 1. 7 97 .

361- c KSRC -4.3 -5.71. -2.8 -5.75. -1.4 -5.7 10. 0. -5.7 5.
362- c 1.44 -5.7 3. 2.88 -5.7 8. 4.32 -5.7 9.

363- c -5.7 -4.3 2. -4.3 -4.31 -2.8 -4.3 5. -1.4 -4.3 10.
364 - c 0. 4.3 5. 1.44 -6.3 3 2.88 -4.3 8. 4.32 -4.3 9.
365- c -5.7 -2.92. -4.3 -2.91 -1.4 -2.9 10.
366- c 0. -2.9 5. 2.88 -2.9 8. 4.32 -2.0 9.
367- c 5.7 -1.42. -4.3 -1.41. -2.8 -1.4 5. -1.4 -1.4 10.
368- (4 0. 1.4 5. 1.44 -1.4 3. 2.88 -1.4 8. $.32 -1.4 9.
369- c -5.7 0.02. -4.3 0.01. -2.8 0.0 5. -1.4 0.0 10.
370- c 1.44 0.03 2.88 0.0 8. 4.32 0.0 9.
371- c -5.7 1.4 2. -2.8 1.4 5. -1.4 1.4 10.
372- [ 0. 1.4 5. 1.44 1.4 3 2.88 1.4 8. $.32 1.4 9.
373- c -5.7 2.92. -4.3 2.91 -2.8 2.9 5. -1.4 2.9 10.
374- c 0. 2.9 5. 1.44 2.9 3 2.88 2.9 8. 4.32 2.9 9.
375- c -5.7 4.32. -4.3 4.3 1 -2.8 4.3 5. -1.4 4.3 10.
376- c 0. 4.3 5, 1.44 4.3 3 2.88 4.3 8. 4.32 4.3 9.
377- Cc MATERIAL SPECIFICATIONS

378- c WATER AT 300 K d=1.0000 g/cc w/ 26X Fe203 w/ 5% B10

379- M1 1001.50C 4.9490-2 8016.50C 4.0160-2 26000.55C 1.0277-2
380- 5010.50C 2.8870-6

381- MT1 LWTR.01T

382- c 3.00%/20 GWD 15000 yr decay 10000 yr crit

383- M2 8016.50C 4. 694TE-02

384- 42095.50C 2.9555€E-05

385- 43099.50C 2.6899E-05

386- 44101.50C 2.7082E-05

387- 45103.50C 1.7197e-05

388- 47109.50C 2.4871E-06

389- 60143.50C 2.3334E-05

390- 60145.50C 1.7528E-05

391- 62147.50C 7.6533E-06

392- 62149.50C 5.6264E-08

393- 62150.50C 6.6809E-06

394- 62151.50C 2.4408E-09

395- 63151.55C  4.4669E-07

396- 62152.50C 3.0032E-06

397- 63153.55¢C 2.2357E-06

398- 64155.50C 5.9056E-08

399- 64157.50C 1.1891E-09

400- 48000.50C 2.0221€E-06

401- 54131.50C 1.3059E-05

402- 55133.50C 3.1974E-05

403- 92233.50C 2.0043€E-07

404 - 92234 .50C 5.96867E-06

405 - 92235.50C 3.7645€-04

406- 92236.50C 1.0659E-04

407- 92238.50C 2.2352&-02

408- 93237.55C 2.7931€E-05

409- 94238.50C 9.1027E-09

410- 94239.55C 7.0502E-05

411- 94240.50C 4.0570E-06

412- 94241.50C 1.0238E-09 j

413- 94242.50C 3.2774E-06 L

414- 95241.50C 3.1112E-08 i

415- 95242.50C 9.2503E-12

416- 95243.50C 1.0153€-07
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417- C
418- M3
419- MT3
420- C
421- c
422- [
423- M4
424-

425- c
426~ M5
427-

428-

~
w
(%}
L]
ZOoO0O0O00

447-
448-
449-
450-
451-
452-
453-
454-
455-
456-
1 initial sour
iproblem summary

AOOOOOOO00

o
-~
—
=
—

run terminat
AUCF -~ B&W 1

neutron creation
source

ue!ght Window
cell importance
weight cutoff
energy importance
dxtran

forced collisions
exp. transform
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WATER AT 300 K d=1.0000 g/c
1001.50C 6.6878-2 8016. SOC 3.3439-2
LWTR.O01T

Air d=0.001225 g/cc
M3 7014.50c -0.80 8016.50Cc ~-0.20
ZIRCALOY-4 d=6.56 g/cc
8016.50C -0.0012 24000.50C -0.0010 269000.55C -0.0020
40000.50C -0.9818 50000.35C -0.0140
ALLOY 825 d=8.14 g/cc
6000.50C -0.0005 13027.50C -0.0020 14000.50C -0.0050
16032.50C -0.0003 22000.50C -0.0090 24000.50C -0.2150
25055.50Cc -0.0100 26000.55C -0.2857 28000.50C -0.4200
29000.50C -0.0225 42000.50C -0.0300
Oxidized A516 CARBON STEEL and Water Mixture d=7.832 g/cc
M6 6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
16032.50C -0.00035 25055.50C -0.0090
26000.55¢C -0.98535
A516 CARBON STEEL d=7.832 g/cc
6000.50C -0.00220 14000.50C -0.002750 15031.50C -0.00035
16032.50C -0.00035 25055.50C -0.0090
26000.55C -0.98535
SS316B6A 1.6% d=7.77 g/cc
5010.50C -0.00288 5011.50C -0.013120
6000.50c -0.00030 7014.50C -0.00100 14000.50C -0.0075
15031.50C -0.00045 16032.50C -0.00030 24000.50C -0.19000
25055.50Cc -0.02000 26000.55C -0.60445 28000.50C -0.13500
42000.50C -0.02500
$S31683A 0.87wtX B d=7.83 g/cc
M9 5010.50C -0.001566 5011.50C -
6000.50Cc -0.00030 7014.50C -
15031.50C -0.00045 16032.50C -
25055.50C -0.02000 26000.55¢C -
42000.50C -0.02500
Al 6063 d=2. 89 g/cc
-0.
-0.

007134

00100 14000.50C -0.00750
00030 24000.50C -0.19000
60445 28000.50C -0.13500

o000

M10 12000.50C 00675 13027.50C -0.98125 14000.50C -0.00400
22000.50C 00150 24000.50C -0.00100 25055.50C -0.00100
26000.55C 00100

TALLIES

00350 29000.50C -0,
ce from file srctp

ed when 97 kcode cycles were done.
08/21/96 00:50:24

5x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5f) probid = 08/20/96 22:55:24
tracks weight energy neutron loss tracks weight energy
(per source particle) (per source particle)
388354 9.9909E-01 2.0536E+00 escape 7 9.1811€-06 2.6297E-05
energy cutoff 0 0. 0.
time cutoff 0 0. 0.
0 0. 0. weight window 0 0. 0.
0 0. 0. cell importance 0 0. 0.
0 5.1206E-02 5.3136E-06 weight cutoff 389025 5.1889E-02 1.0547€E-05
0 0. 0. energy importance 0 0. 0.
0 0. 0. dxtran 0 0. 0.
[ 0. 0. forced collisions 0 0. 0.
0 0. 0. exp. transform 0 0. 0.
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upscattering 0 0. 7.6094E-08 downscattering 0 0. 1.9191E+00
capture 0 6.5097E-01 3.5891E-02
(n,xn) 1352 2.7427E-03 2.2046E-03 loss to (n,xn) 674 1.3673E-03 1.1601E-02
fission 0 0. 0. loss to fission 0 3.4880E-01 8.9234E-02
total 389706 1.0530E+00 2.0559€+00 total 389706 1.0530€+00 2.0559€E+00
number of neutrons banked 678 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0035E+00 escape 2.1281E+04 tco 1.0000E+34
neutron collisions per source particle 4.7025E+01 capture 2.3934E+03 eco .0000E+00
total neutron collisions 18262445 capture or escape 2.3936E+03 wcl -5.0000€-01
net multiplication 1.0014E+00 .0001 any termination 2.5626E+03 we2 -2.5000€-01
computer time so far in this run 114.87 minutes maximum number ever in bank 2
computer time in mcrun 114.77 minutes bank overflows to backup file 0
source particles per minute 3.3838E+03 field length 0
random numbers generated 255297822 most random numbers used was 9706 in history 186745
range of sampled source weights = 9.,5034E-01 to 1.1019€E+00
1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5f) probid = 08/20/96 22:55:24
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 7 cycles and run a total of 97 cycles with nominatly 4000 neutrons per cycle.
this problem has run 7 inactive cycles wit 27794 neutron histories and 90 active cycles with 360560 neutron histories.
this calcutation has completed the requested number of keff cycles using a total of 388354 fission neutron source histories.

XXAXXXKKKKXKKNK XK KKK KK KK KICCKK XXX KKK KX KOKKK KK IKKK X IXK KKK KKK KKK X XK KKK X KKK KKK KKK X XKXIIKK XXX X XXX HXKXHHKK XXX KKK XXX

the ;gllouing cells with fissionable material had no neutron tracks entering:

the ;;llouing cells with fissionable material had no neutron collisions:

the ;;llouing cells with fissionable material had no fissfon source points:

warning. 1 fissionable cells had no tracks entering, 1 cells had no collisions, and 1 cells had no fission source points.

the keff results could be too small because these cells with fissionable material were not sampled.

XXX KKK KX XX KK KK KKK KK KKK KKK XK IR XK KKK KKK XK KKK KKK KKK KKK KKK XRKK KKK KK XKIHCKKXXKHX XXX KKK KK KXXKXKXK KKK KK KKK XKXKK KKK KKK

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

------------ T T T . T Y

the final estimated combined collision/absorption/track-length keff = .90019 with an estimated standard deviation of .00108
the estimated 68, 95, & 99 percent keff confidence intervals are .89910 to .90127, .89803 to .90235, and .89732 to .90305
the estimated collislon/absorptién neutron removal Lifetime = 2.39E-05 seconds with an estimated standard deviation of 5.71E-08
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the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator

collision
absorption
track length
col/absorp
abs/trk len
col/trk len
col/abs/trk len

keff

.90068
.90008
.89966
.90040
.89989
.90039
.90019

standard deviation

.00127
.00132
.00142
.00109
.00111
.00126
.00108

68% confidence

.89941
.89876
.89824
.89931
.89879
.89913
.89910

.90196
.90140
.90108
.90149
.90100
.90165
.90127

95% confidence

.89815
89746
.89683
.89822

to
to

.90322
.90270
.90249
.90258
.90210
.90290
.90235

99% confidence

.89732
.89660
.89591
.89751
. 89697
.89707
.89732

to
to
to
to
to
to
to

.90405
.90356
.90342
.90329
.90282
.90371
.90305

corr

.4081
.2980
T4T2
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[od A B C D E E G H i J K L. M N (o]
1 [******* Base] Case at 300 K ***** case sp40a
2 Number Density Warksheet: Isotope List Far Field Cijticality - 8%|U0Q2 in beginnjng - 40% Pgrosity Tuff w/ water
3 Tuff Porosit 40% Years Critical 0
4 Volumg 11494000.00 UO2 added 0
5 Element  [Symbol Isotope MCNP ID  [Atomic Weight U02% 8% Numbe
6 1 [Hydrogen [H H-1 1001.50C | 1.007825 ISOTOPE | Gm/Critic AWWt% MCNP ID Densit
7 D H-2 1002.55C | 2.014102 : SM149 0 148.91718 62149.50c| 0.0000E+00
8 T H-3 1003.50C 3.01605 SM151 0| 150.919919 62151.50c| 0.0000E+00
9 2 |Helium He nat. 2000.01C 4.0026 ND143 0] 142909779 60143.50c| 0.0000E+00
10 He He-4 2004.50C | 4.002631 RH103 0| 102.905511 45103.50c| 0.0000E+00
11 3 |Lithium Li Li-6 3006.50C | 6.015125 EU151 0| 150.919838 63151.55¢c| 0.0000E+00
12 Li Li-7 3007.55C [ 7.016004 GD157 0] 156.924025 64157.50c| 0.0000E+00
13 4 [Beryillium |Be Be-9 4009.50C | 9.012186 GD155 0] 154.922664 64155.50c{ 0.0000E+00
14 5 |Boron B B-10 5010.50C | 10.01294 CD(113) 0 112.4 48000.50c| 0.0000E£+00
15 B B-11 5011.56C | 11.00931 XE131 0| 130.905069 54131.50c| 0.0000E+00
16 6 |Carbon [+ nat. 6000.50C | 12.01115 CS133 0| 132.905355 55133.50c|  0.0000E+00
17 [« C-12 6012.50C 12 TC99 0 98.90628 43099.50c| 0.0000E+00
18 7 [Nitrogen [N N-14 7014.50C | 14.00307 SM147 0] 146.914867 . 62147.50c| 0.0000E+00
19 8|Oxygen |O 0-16 8016.50C | 15.99492 XE135 1] 134.9063 54135.50c|  0.0000E+00
20 9 [Fluorine  [F F-19 9019.50C 18.9984 ND145 0| 144.912538 60145.50c|  0.0000E+00
21 11 [Sodium Na Na-23 11023.50C | 22.98977 MO95 0f 94.905839 42095.50c|  0.0000E+00
22 12 [Magnesium|Mg nat. 12000.50C 24.312 U233 0] 233.038522 92233.50c|  0.0000E+00
23 13 |Aluminum_|Al Al-27 13027.50C | 26.98154 U234 0] 234.040904 92234.50c|  4.6944E-07
24 14 |Silicon Si nat. 14000.50C 28.086 U235 0] 235.043915 92235.50c 3.8253E-05
25 15 |Phosphoru [P P-31 15031.50C | 30.97376 U236 0] 236.045637 92236.50¢c 9.1532E-06
26 16 |Sulfur S S-32 16032.50C | 31.97207 U238 0| 238.05077 92238.50c 1.9055E-03
27 17 {Chlorine _ |Cl nat. 17000.50C 35.452 NP237 0] 237.048056 92237.55¢ 2.1829E-06
28 19 |Potasium (K nat. 19000.50C 39.102 PU238 0] 238.049511 94238.50c|  0.0000E+00
29 20|Calcium  [Ca nat. 20000.50C 40.08 PU239 0] 239.052146 94239.55¢|  0.0000E+00
30 22 [Titanium __ [Ti nat. 22000.50C 47.9 PU240 0{ 240.053882 94240.50c| 0.0000E+00
31 23 |Vanadium_ [V nat. 23000.50C 50.942 [¢] 0| 15.994915 8016.50c| 4.2818E-02
32 24 |Chromium_|Cr nat. 24000.50C 51.996 water H 1.00782519 1001.50¢c 2.1396E-02
33 25 [Manganese(Mn Mn-55 25055.50C | 54.93805 (o] 15.994915
34 26 |Iron Fe nat. 26000.55C 55.847 Tuff [0] 15.994915
35 27 |Cobalt Co Co-59 27059.50C [ 58.93319 Na 22.9897707 11023.50¢c 3.9366E-04
36 28 [Nickel Ni nat. 28000.50C 58.71 Mg 24.312 12000.50c 2.3128E-04
37 29 |Copper Cu nat. 29000.50C 63.54 Al 26.9815389 13027.50c 2.6070E-03
38 30|Zinc Zn nat. 65.37 Si 28.086 14000.50¢ 1.1406E-02
39 33 |Arsenic As As-75 33075.35C | 74.9216 K 39.102 19000.50c 5.5591E-04
40 38 [Strontium _|Sr nat. 87.62 Ca 40.08 20000.50¢ 5.6949E-04
41 40 |Zirconium _ [Zr nat. 40000.50C 91.22 Fe 55.847 26000.55¢ 1.4037E-04
42 41 |Niobium __ |Nb Nb-93 41093.50C | 92.90638 TOTAL 0 8.20735E-02
43 42 |Molybdenu [Mo nat. 42000.50C 95.94
44 Mo Mo-95 42095.50c | 94.90584 ***** Base (ase at 50 C (33 K) Case sp40a2
45 43 |Technetium|Tc Tc-99* 43099.50c | 98.90628
46 44 |Ruthenium [Ru Ru-101 44101.50c | 100.8056 Far Field Criticality - 8%|UOZ2 in beginnjng - 40% Pgrosity Tuff w/ water
47 45 [Rhodium _ |Rh Rh-103 45103.50C | 102.8055 Tuff Porosit 40% Years Critical 0
48 47 {Silver Ag Ag-109 47109.50C [ 108.9048 Volume 11494000.00 UO2 added 0
49 48 |Cadmium |Cd nat. 48000.50C 112.4 U02% 8%|T=50 C de 0.99 Number]
50 49 |Indium in nat. 114.82 ISOTOPE | Gm/Critic AwWWt% MCNP ID Density|
51 50 [Tin Sn nat. 50000.35C 118.69 SM149 0 148.91718 62149.50c|{ 0.0000E+00
52 54 [Xenon Xe Xe-131 * 54131.50c | 130.9051 [* AW from Chart of the Nuclides SM151 0 150.919919 62151.50c| 0.0000E+00
53 Xe Xe-135 * 54135.50c | 134.9063 ND143 0! 142.909779 AN 60143.50c| 0.0000E+00
54 55 |Cesium Cs Cs-133 55133.50c | 132.9054 RH103 0] 102.905511 45103.50c| 0.0000E+00
55 Cs Cs-135 55135.50c | 134.9058 EU151 0] 150.919838 63151.55¢|  0.0000E+00
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56 56 |Barium Ba nat. 137.34 GD157 0| 156.924025 64157.50c| 0.0000E+00
57 57 {Lanthanum |La nat. 138.91 GD155 0] 154.922664 64155.50c| 0.0000E+00
58 58 {Cerium Ce nat. 140.12 CD(113) 0 112.4 48000.50c| 0.0000E+00
59 60 [Neodymiu |Nd Nd-143 60143.50c | 142.9098 XE131 0] 130.905069 54131.50c|  0.0000E+00
60 Nd Nd-145 60145.50c | 144.9125 CS133 0} 132.905355 55133.50c|  0.0000E+00
61 TC99 0 98.90628 43089.50c| 0.0000E+00
62 SM147 0] 146.914867 62147.50c| 0.0000E+00
63 XE135 0 134.9063 54135.50c| 0.0000E+00
64 ND145 0 144.912538 60145.50c| 0.0000E+00
65 Number Density Warksheet: Isotope List|(Continued) MOg5 0| 94905839 42095.50c| 0.0000E+00
66 U233 0] 233.039522 92233.50c| 0.0000E+00
67 U234 0| 234.040904 92234.50c|  4.6944E-07
68" Element  [Symbol Isotope MCNP ID _|Atomic Weight U235 0] 235.043915 92235.53¢c 3.8253E-05
69 62 |[Samarium _[Sm Sm-147 146.9149 U236 0] 236.045637 92236.50c 9.1532E-06
70 Sm Sm-149 62149.50C | 148.9172 U238 0| 238.05077 92238.53¢c 1.9055E-03
7 Sm Sm-150 149.9173 NP237 0| 237.048056 93237.50¢ 2.1829E-06
72 Sm Sm-151 150.9199 PU238 0] 238.049511 94238.50c|  0.0000E+00
73 Sm Sm-152 151.9198 PU239 0] 239.052146 94239.55¢c| 0.0000E+00
74 63 |[Europium _[Eu Eu-151 63151.55C | 150.9198 PU240 0| 240.053882 94240.50c| 0.0000E+00
75 Eu Eu-153 63153.55C | 152.9212 6] 0| 15.994915 8016.53¢ 4.2711E-02
76 Eu Eu-154 63154.50C | 153.9231 H 1.00782519 1001.53¢ 2.1182E-02
77 64 |Gadolinium |Gd nat. 64000.35C 157.25 6] 15.994915

78 Gd Gd-155 64155.50C | 154.9227 [¢] 15.994915

79 Gd Gd-157 64157.50C 156.924 Na 22.9897707 11023.50¢c 3.9366E-04
80 72 [Hafnium __ |Hf nat. 72000.50C 178.49 Mg 24.312 12000.50¢c 2.3128E-04
81 73|Tantalum [Ta Ta-181 73181.50C | 180.948 Al 26.9815389 13027.50c 2.6070E-03
82 74 [Tungsten |W nat. 74000.55C 183.85 Si 28.086 14000.50¢ 1.1406E-02
83 82 |Lead Pb nat. 82000.50C 207.19 K 39.102 19000.50¢c 5.5591E-04
84 92 |Uranium __ |U U-233 92233.50C | 233.0395 Ca 40.08 20000.50c 5.6949E-04
85 U U-234 92234.50C | 234.0408 Fe 55.847 26000.55¢ 1.4037E-04
86 U U-235 92235.50C | 235.0439 TOTAL 0 8.17526E-02
87 ] U-236 92236.50C | 236.0456 ****** 100,400 year hydfologic cyclel cases - years tritical indicated below is full power equivalent ¢
88 U U-238 92238.50C | 238.0508 Far Field Crticality - 8%]|UO2 in beginning - 40% Pgrosity Tuff w/ water | w/ UO2 additio
89 93 [Neptunium [Np Np-237 93237.55C | 237.0481 Tuff Porosit 40% Years Critical 50000
90 94 |Plutonium _[Pu Pu-238 94238.50C | 238.0495 Volume 11494000.00 U02 added| 0.052391664
91 Pu Pu-238 94239.55C | 239.0521 U02% 8% [T=50 C de 0.99 Number|
92 Pu Pu-240 94240.50C | 240.0538 ISOTOPE | Gm/Critic AWWLt% MCNP ID Density]
93 Pu Pu-241 94241.50C | 241.0567 SM149 8.79E+00] 148.91718 62149.50c 3.0928E-09
94 Pu Pu-242 94242.50C | 242.0587 SM150 1.85E+02| 149.917276 62150.50c 6.4659E-08
95 Pu Pu-243 94243.35C |  243.062 ND143 9.53E+02| 142.909779 60143.50c 3.4941€-07
96 95 |[Americium_[Am Am-241 95241.50C | 241.0567 RH103 3.99E+402[ 102.905511 45103.50c 2.0316E-07
97 Am Am-242m 95242.50C | 242.0595 EU151 3.76E+01| 150.919838 63151.55¢ 1.3054E-08
98 Am Am-243 95243.50C | 243.0614 KR83 5.03E+01 82.914137 36083.50c 3.1787E-08
99 96 |Curium Cm Cm-243 96243.35C | 243.0614 GD155 6.66E-01| 154.922664 64155.50c 2.2525E-10
100 Cm Cm-245 96245.35C | 245.0654 CS135 1.05E+03 134.90577 55135.50c|  4.0782E-07
101 Cm Cm-248 96248.35C | 248.0722 XE131 4.50E+02| 130.905069 54131.50c 1.8012E-07
102 36 (Krypton Kr Kr-83 36083.50C | 82.91414 CS133 1.06E+03| 132.905355 55133.50¢ 4.1790E-07
103 TC99 6.21E+02 98.90628 43099.50c 3.2898E-07
104 Number Density Warksheet: SM147 3.89E+02| 146.914867 62147.50c 1.3874E-07
105 SM152 7.57E+01| 151.919756 62152.50c 2.6109E-08
106 Number Defisity = (Weight %) * (Density) [' (Na) / (Aw ND145 6.66E+02| 144.912538 60145.50c 2.4081E-07
107 Avogadro's Number [Na 0.602252 MOg5 7.23E+02 94.905839 42095.50c 3.9916E-07
108 Atomic Weight [Aw] U233 1.87E+02| 233.039522 92233.50c 4.2045E-08
109 U234 2.38E+03| 234.040904 92234.50c 8.4027E-07
110 U235 1.54E+05]| 235.043915 92235.50c 5.9382E-05
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cC ___A . B c D E E G H | J K L M N 0
111 [TUFF & Water Number Densities U236 4.62E+04| 236.045637 92236.50¢ 1.6250E-05
112 U238 8.63E+06| 238.05077 92238.50c 3.1474E-03
113 H20 H 6.6861260E-02 NP237 9.53E+03| 237.04B056 93237.50c 3.5361E-06
114 [¢] 3.3430630E-02 PU238 0.00E+00| 238.049511 94238.50c| 0.0000E+00
115 |40% Porosi|Tuff O 2.8209363E-02 PU239 5.81E+03| 239.052146 94239.55¢ 1.2735E-06
116 Na 3.9366415E-04 PU240 5.87E+01| 240.053882 94240.50c 1.2813E-08
117 |Multiply 30.6% Mg 2.3127847E-04 o 0 15.994915 SUM 8016.50c 4.3539E-02
118 |Porosity Tuff by Al 2.6069628E-03 H 1.00782519 1001.50c 1.7714E-02
119 {(1-0.4)/(1-0.306) Si 1.1406406E-02 [0] 15.994915
120 K 5.5590692E-04 (6] 15.994915
121 Ca 5.6949182E-04 Na 22.9897707 11023.50c 3.9366E-04
122 Fe 1.4036533E-04 Mg 24.312 12000.50c 2.3128E-04
123 Al 26.9815389 13027.50c 2.6070E-03
124 Si 28.086 14000.50c 1.1406E-02
125 Feed 3.0% / 20 GWD/mt K 39.102 19000.50c 5.5591E-04
126 Full Density wt fraction Ca 40.08 20000.50c 5.6949E-04
127 uo2 6] 4.8888950E-02| 0.118494 Fe 55.847 26000.55¢ 1.4037E-04
128 U-234 5.8680620E-06 | 0.000208 TOTAL 8854835 8.03881E-02
129 U-235 4.7816080E-04! 0.01703
130 U-236 1.1441480E-04 | 0.004092
131 U-238 2.3818750E-02| 0.859185 Far Field Cnticality - 8%|UO2 in beginning - 40% Pgrosity Tuff w/ water
132 Np-237 2.7286570E-05| 0.00098 Tuff Porosit 40% Years Critical 50000
133 1 Volumg 11494000.00 UO2 added | 0.052391664
134 Uo2% 8% (T=265C d 0.776 Number,
135 ISOTOPE | Gm/Critic AWWLt% MCNP ID Density
136 SM149 8.79E+00 148.91718 62149.50c 3.0928E-09
137 SM150 1.85E+02| 149.917276 62150.50c 6.4659E-08
138 ND143 9.53E+02| 142.909779 60143.50c 3.4941E-07
139 RH103 3.99E+02| 102.905511 45103.50c 2.0316E-07
140 EU151 3.76E+01] 150.919838 63151.55¢ 1.3054E-08
141 KR83 5.03E+01 82.914137 36083.50c 3.1787E-08
142 GD155 6.66E-01| 154.922664 64155.50¢ 2.2525E-10
143 CS135 1.05E+03| 134.90577 55135.50c 4.0782E-07
144 XE131 4.50E+02] 130.905069 54131.50c 1.8012E-07
145 CS133 1.06E+03| 132.905355 55133.50c|  4.1790E-07
146 TC98 6.21E+02] 98.90628 43099.50c 3.2898E-07
147 SM147 3.89E+02| 146.914867 62147.50c 1.3874E-07
148 SM152 7.6E+401| 151.919756 62152.50¢c 2.6109E-08
149 ND145 6.66E+02| 144.912538 60145.50c 2.4081E-07
150 MO95 7.23E+402| 94.905839 42095.50c 3.9916E-07
151 U233 1.87E+02| 233.039522 92233.50c 4.2045E-08
152 U234 2.38E+03| 234.040904 92234.50c 8.4027E-07
153 U235 1.54E+05| 235.043915 92235.53¢ 5.9382E-05
154 U236 4.62E+04| 236.045637 92236.50c 1.6250E-05
155 U238 8.63E+06| 238.05077 92238.53¢c 3.1474E-03
156 NP237 9.53E+03| 237.048056 93237.50c 3.5361E-06
157 PU238 0.00E+00| 238.049511 94238.50c| 0.0000E+00
158 PU239 5.81E+03| 239.052146 94239.55¢c 1.2735E-06
159 PU240 5.87E+01| 240.053882 94240.50c 1.2813E-08
160 [¢] 0] 15.994915 SUM 8016.50c| 4.1624E-02
161 H 1.00782519 1001.50c 1.3885E-02
162 o 15.994915
163 o 15.994915
164 Na 22.9897707 11023.50c 3.9366E-04
165 Mg 24.312 12000.50¢ 2.3128E-04
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166 . Al 26.9815389 13027.50c 2.6070E-03
167 Si 28.086 14000.50c 1.1406E-02
168 K 39.102 19000.50c 5.5591E-04
169 Ca 40.08 20000.50c 5.6949E-04
170 Fe 55.847 26000.55¢ 1.4037E-04
171 TOTAL 8854835 7.46445E-02
172 *** case sp40in
173 Far Field Cifticality - 8%|UO2 in beginnjng - 40% Pgrosity Tuff w/ water [no additional U
174 Tuff Porosit 40% Years Critical 50000
175 Volumel 11494000.00 UO2 added| 0.052391664
176 _ U02% 8% [T=50 C de 0.99 Number]
177 ISOTOPE | Gm/Critic AwWt% . MCNP D Density!
178 SM149 8.79E+00| 148.91718 62149.50c 3.0928E-09
179 SM150 1.85E+02| 149.917276 62150.50c 6.4659E-08
180 ND143 9.53E+02| 142.909779 60143.50c 3.4941E-07
181 RH103 3.99E+02| 102.905511 45103.50¢c 2.0316E-07
182 : EU151 3.76E+01{ 150.919838 63151.55¢ 1.3054E-08
183 KR83 5.03E+01 82.914137 36083.50¢ 3.1787E-08
184 GD155 6.66E-01] 154.922664 64155.50c 2.2525E-10
185 C5135 1.05E+03| 134.90577 55135.50c 4.0782E-07
186 XE131 4.50E+02| 130.905069 54131.50c 1.8012E-07
187 Cs133 1.06E+03| 132.905355 55133.50c 4.1790E-07
188 TC99 6.21E+02 98.90628 43099.50c 3.2898E-07
189 SM147 3.80E+02; 146.914867 62147.50c 1.3874E-07
190 SM152 7.6E+01]| 151.919756 62152.50c 2.6109E-08
191 ND145 6.66E+02| 144.912538 60145.50c 2.4081E-07
192 MO95 7.23E+02| 94.905839 42095.50c 3.9916E-07
193 U233 1.87E+02| 233.039522 92233.50c 4.2045E-08
194 U234 2.38E+03| 234.040904 92234.50c 5.3283E-07
195 U235 1.54E+05| 235.043915 92235.50¢c 3.4330E-05
196 U236 4.62E+04| 236.045637 92236.50c 1.0255E-05
197 U238 8.63E+06|  238.05077 92238.50c 1.8995E-03
198 NP237 9.53E+03! 237.048056 93237.50¢ 2.1065E-06
199 PU238 0.00E+00| 238.049511 94238.50c | _ 0.0000E+00
200 PU239 5.81E+03| 239.052146 94239.55¢ 1.2735E-06
201 PU240 5.87E+01] 240.053882 94240.50c 1.2813E-08
202 6] 0] 15.994915 SUM  8016.50c| 4.2711E-02
203 H 1.00782518 1001.50c 2.1182E-02
204 8] 16.994915
205 o 15.994915
206 Na 22.9897707 11023.50c 3.9366E-04
207 Mg 24.312 12000.50c|  2.3128E-04
208 Al 26.9815389 13027.50c 2.6070E-03
209 Si 28.086 14000.50¢ 1.1406E-02
210 K 39.102 19000.50¢ 5.5591E-04
21 Ca 40.08 20000.50¢c 5.6949E-04
212 Fe 55.847 26000.55¢ 1.4037E-04
213 TOTAL 8854835 8.17479E-02
214
215
216
217
218
219
220
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1 [**** Base case atf Power T=265 C |case sp40a1 [Backcheck of fitial compositipn from SA$2H which was baked on MCNP wt. ffactions
2 Far Field Cr‘ticality - 8% UO2|in beginning - 40% Porosity Tuff wwater Far Field Cﬁlicality - 8% UP2 in beginning - 40% Porosity Tuff w/ water [*** These # densities were not
3 Tuff Porosity= 40% Years Critical 0 Tuff Porosity= 40% Years Critical 0
4 Volume  11494000.00 U02 added 1] Volurne 11494000.00 V02 added 0
5 U02% 8% |T=265 C den= 0.776 Number] uo2% 8% |T=265C d 0.776 Number|
6 ISOTOPE | Gm/Critical % AWWt% MCNP ID Density| ISOTOPE | Gm/Critical AWWL% MCNP ID Density]
7 SM149 0 148.91718 62149.50c 0.0000E+00 SM149 0 148.91718 62149.50c 0.0000E+00
8 SMi51 0 150.919919 62151.50c 0.0000E+00 SM151 0] 150.919919 62151.50¢c 0.0000E+00
9 ND143 0 142.909779 60143.50c 0.0000E+00 ND143 0| 142.909779 60143.50c 0.0000E+00
10 RH103 0 102.905511 45103.50c 0.0000E+00 JRH103 0] 102.905511 45103.50c 0.0000E+00
1 EU151 0 150.919838 63151.55¢ 0.0000E+00 EU151 0] 150.919838 63151.55¢ 0.0000E +00
12 GD157 0 156.924025 64157.50c 0.0000E+00 GD157 0] 156.924025 64157.50c 0.0000E+00
13 GD155 0 154.922664 64155.50c 0.0000E+00 GD155 0| 154.922664 64155.50c 0.0000E+00
14 CD(113) 0 1124 48000.50c 0.0000E+00 CD(113) [1] 112.4 48000.50c 0.0000E +00
15 XE131 ] 130.905069 54131.50c 0.0000E+00 XE131 0] 130.905069 54131.50c 0.0000E+00
16 CS133 0 132.905355 55133.50c 0.0000E+00 CS133 0] 132.905355 §5133.50c 0.0000E +00
17 TC99 0 98.90628 43099.50c 0.0000E+00 4‘1’099 0 98.90628 43099.50¢c 0.0000E +00
18 SM147 0 146.914867 62147.50c 0.0000E+00 SM147 0] 146.914867 62147.50¢c 0.0000E +00
19 XE135 0 134.9063 54135.50c 0.0000E+00 XE135 (] 134.9063 54135.50c 0.0000E +00
20 ND145 0 144.912538 60145.50c 0.0000E+00 ND145 0] 144.912538 60145.50¢c 0.0000E+00
21 MOg5 0 94.905839 42095.50c 0.0000E+00 MOg5 0 34.905839 42095.50c 0.0000E +00
22 U233 1] 233.039522 92233.50c 0.0000E+00 U233 0] 233.039522 92233.50c 0.0000E +00
23 U234 0 234.040904 92234.50¢ 4.6944E-07 U234 2119.55337 | 234.040904 92234 .50c 4.7453E-07
24 U235 [] 235.043915 92235.53c 3.8253E-05 U235 171683.823 | 235.043915 92235.53¢ 3.8273E-05
25 U236 0 236.045637 92236.50c 9.1532E-06 U236 41179.894 | 236.045637 92236.50c 9.1411E-06
26 U238 1] 238.05077 92238.53¢c 1.9055E-03 U238 8657769.92| 238.05077 92238.53¢ 1.9057E-03
27 NP237 [i] 237.048056 93237.50¢ 2.1829E-06 NP237 9992.18017 | 237.048056 93237 .50c 2.2087E-06
28 PU238 [1] 238.049511 94238.50c 0.0000E+00 PU238 0] 238.049511 94238.50c 0.0000E +00
29 PU239 0 239.052146 94239.55¢ 0.0000E+00 PU239 0| 239.052146 94239.55¢ 0.0000E +00
30 PU240 0 240.053882 94240.50c 0.0000E+00 PU240 0| 240.053882 94240.50¢ 0.0000E +00
31 [¢] 1] 15.994915 8016.53¢c 4.0422E-02 [¢] 0] 15994915 8016.53¢c 4.0422E-02
32 water H 1.00782519 1001.53c 1.6603E-02 H 1.00782519 1001.53¢c 1.6603E-02
33 o 15.994915 o 15.994915
34 Tuff [e] 15.994915 [9] 15.994915
35 Na 22.9897707 11023.50c 3.9366E-04 Na 22.9897707 11023.50c 3.9366E-04
36 Mg 24.312 12000.50c 2.3128E-04 Mg 24312 12000.50c 2.3128E-04
37 Al 26.9815389 13027.50c 2.6070E-03 Al 26.9815389 13027.50c 2.6070E-03
38 ISi 28.086 14000.50¢c 1.1406E-02 Si 28.086 14000.50c 1.1406E-02
39 K 39.102 19000.50c 5.5591€-04 K 39.102 19000.50c 5.5591E-04
40 Ca 40.08 20000.50c 5.6949E-04 Ca 40.08 20000.50¢ 5.6949E-04
41 Fe 55.847 26000.55¢ 1.4037E-04 Fe 55.847 26000.55¢ 1.4037E-04
42 TOTAL 0 7.48846€E-02 TOTAL 8882745.38 7.4B848E-02
43
44 ***** Cases w/ UQ2 addition at 133 g/year *****" il Assume no jadditional UOZjinfiltration aftef criticality instiation.*****
45 case names sp4{Xalpha)1 MCNP case names sp40(aipha)in
46 Far Field Crticality - 8% UO2|in beginning - 40% Porosity Tuff w]water Far Field Crticality - 8% UD2 in beginning - 40% Porasity Tuff w/ water
47 Tuff Porosity= 40% Years Critical 1 Tuff Porosity= 40% Years Critical 1
48 Volume  11494000.00 U02 added 1.04783E-06 Volume| 11494000.00 UQ2 added 0
49 Uo2% 8% |T=265 C den= 0.776 Number UO2% 8% [T=265C d 0.776 Number]
50 ISOTOPE | Gm/Critical AWWLt% MCNP ID Density, ISOTOPE | Gm/Critical AwWWt% MCNP ID Density]
51 SM149 1.05€E-02 148.91718 62149.50c 3.6945E-12 SM149 1.05E-02 148.91718 62149.50c 3.6945E-12
52 SM151 4.62E-03 150.919919 62150.50c 1.6040€-12 SM151 4.62E-03 | 150.919919 62150.50¢c 1.6040E-12
53 ND143 5.84E-02 142.909779 60143.50c 2.1412€E-11 ND143 5.84E-02| 142.909779 60143.50¢c 2.1412E-11
54 RH103 1.79E-02 102.905511 45103.50c 9.1143E-12 RH103 1.79E-02 | 102.905511 45103.50¢c 9.1143E-12
55 SM152 2.75E-03 151.919756 62152.50c 9.4847E-13 SM152 2.75E-03 | 151.919756 62152.50c 9.4847E-13
56 GD157 7.73E-05 156.924025 64157.50c 2.5811E-14 GD157 7.73E-05| 156.924025 64157.50¢c 25811E-14
57 GD155 3.58E-04 154.922664 64155.50c 1.2118E-13 GD155 3.58E-04 | 154.922664 64155.50¢c 1.2118E-13
58 CD(113) 6.62E-04 1124 48000.50c 3.0860E-13 CD(113) 6.62E-04 1124 48000.50¢c 3.0860E-13
59 XE131 2.44E-02 130.905069 54131.50c 9.7665E-12 XE131 2.44E-02 | 130.905069 54131.50c 9.7665E-12
60 CS133 6.18E-02 132.905355 55133.50c 2.4364E-11 CS133 6.18E-02 | 132.905355 55133.50c 2.4364E-11
61 TC99 3.98E-02 98.90628 43099.50c 2.1085E-11 TC99 3.98E-02 98.90628 43099.50¢ 2.1085E-11
62 SM147 2.08E-02 146.914867 62147.50¢c 7.4290E-12 SM147 2.0BE-02 | 146.914867 62147 .50c 7.4290E-12
63 XE135 8.7E-05 134.9063 54135.50c 3.3790E-14 XE135 8.7E-05 134.9063 54135.50c 3.3790E-14
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o P Q R S T u v W X Y Z AA AB AC AD
64 ND145 3.79E-02 144.912538 60145.50¢c 1.3704E-11 ND145 3.79E-02 | 144.912538 60145.50c 1.3704E-11
65 KR83 2.92E-03 82.914137 36083.50c 1.8453E-12 KR83 2.92E-03 82.914137 36083.50c 1.8453E-12
66 U233 2.B4E-03 233.039522 92233.50c 6.3855E-13 U233 2.84E-03 | 233.039522 92233.50c 6.3855E-13
67 U234 2.12E+03 234.040904 92234.50c 4.7463E-07 U234 2.12E+03 | 234.040904 92234.50c 4.7463E-07
68 U235 1.72E+05 235.043915 92235.53c 3.8344E-05 U235 1.72E+05 | 235.043915 92235.53¢ 3.8343E-05
69 U236 4.12E+04 236.045637 92236.50c 9.1456E-06 U236 4.12E+04 | 236.045637 92236.50c 9.1455E-06
70 U238 8.66E+06 238.05077 92238.53¢ 1.9062E-03 U238 8.66E+06 | 238.05077 92238.53c 1.906 1E-03
71 NP237 9.99E+03 237.048056 93237.50c 2.20B2E-06 NP237 9.99E+03 | 237.048056 93237.50¢c 2.2082E-06
72 PU238 4.39E-02 238.049511 94238.50c 9.6628E-12 PU238 4.39E-02 | 238.049511 94238.50c 9.6628E-12
73 PU239 1.18E+00 239.052146 94239.55¢ 2.5864E-10 PU239 1.18E+00| 239.052146 94239.55¢ 2.5864E-10
74 PU240 5.81E-06 240.053882 94240.50c 1.2682E-15 PU240 5.81E-06 | 240.053882 94240.50c 1.2682E-15
75 o 0 15.994915 SUM 8016.53c 4.0422E-02 [¢] 0] 15.994915 8016.53¢c 4.0422E-02
76 H 1.00782519 1001.53c 1.6603E-02 H 1.00782519 1001.53c 1.6603E-02
77 (0] 15.994915 [¢] 15.994915
78 (o] 15.994915 o 15.994915
79 Na 22.9897707 11023.50c 3.9366E-04 Na 22.9897707 11023.50c 3.9366E-04
80 Mg 24312 12000.50c 2.3128E-04 Mg 24.312 12000.50c 2.3128E-04
81 Al 26.9815389 13027.50c 2.6070E-03 Al 26.9815389 13027.50c 2.6070E-03
82 Si 28.086 14000.50c 1.1406E-02 Si 28.086 14000.50c 1.1406E-02
83 K 39.102 19000.50c 5.5591E-04 K 39.102 19000.50¢c 5.5591E-04
84 Ca 40.08 20000.50c 5.6949E-04 Ca 40.08 20000.50c 5.6949E-04
85 Fe 55.847 26000.55¢ 1.4037E-04 Fe 55.847 26000.55¢ 1.4037E-04
86 TOTAL 8885311.5098 7.48853E-02 TOTAL 8885311.51 7.48854€E-02
87 se sp40i
88 Far Field Cﬁficality - 8% U02[in beginning - 40% Porosity Tuff w{water Far Field Crjticality - 8% UQ2 in beginning - 40% Porosity Tuff w/ water
89 Tuff Porosity= 40% Years Critical 10 Tuff Porosity= 40% Years Critical 10
90 Volume  11494000.00 UO2 added| (.0000104783 Volume 11494000.00 UO2 added 0
91 U02% 8% |T=265 C den= 0.776 Number| UOo2% 8% |T=265C d 0.776 Number|
92 ISOTOPE | Gm/Critical AWWt% MCNP ID Density] ISOTOPE | Gm/Critical AWWt% MCNP ID Density]
93 SM149 1.05E-01 148.91718 62149.50c 3.6945€-11 SM149 1.05E-01 148.91718 62149.50c 3.6945E-11
94 SM151 4.10E-02 150.919919 62151.50c 1.4235E-11 SM151 4.10E-02 | 150.919919 62151.50c 1.4235E-11
95 ND143 5.51E-01 142.909779 60143.50¢c 2.0202€E-10 ND143 5.51E-01| 142.909779 60143.50c 2.0202E-10
96 RH103 2.09E-01 102.905511 45103.50¢ 1.0642E-10 RH103 2.09E-01| 102.905511 45103.50c 1.0642E-10
97 SM152 2.75E-02 151.919756 62152.50¢ 9.4B47E-12 SM152 2.75E-02 | 151.919756 62152.50¢c 9.4847E-12
98 GD157 7.32E-04 156.924025 64157.50c 2.4442E-13 GD157 7.32E-04 | 156.924025 64157.50c 2.4442E-13
99 GD155 3.58E-03 154.922664 64155.50¢ 1.2108E-12 GD155 3.58E-03| 154.922664 64155.50c 1.2108E-12
100 CD(113) 6.65E-03 112.4 48000.50c 3.1000E-12 CD{113) 6.65E-03 1124 48000.50c 3.1000E-12
101 XE131 2.48E-01 130.905069 54131.50c 9.9266E-11 XE131 2.48E-01]| 130.905069 54131.50c 9.9266E-11
102 CS133 5.83E-01 132.905355 55133.50¢ 2.2984€E-10 CS133 5.83E-01] 132.905355 §5133.50c 2.2984E-10
103 TC99 3.96E-01 98.90628 43099.50c 2.0979€-10 TC99 3.96E-01 98.90628 43099.50¢c 2.0979E-10
104 SM147 2.19€E-01 146.914867 62147.50c 7.7928E-11 SM147 2.19E-01] 146.914867 62147.50c 7.7928E-11
105 XE135 8.7E-05 134.9063 54135.50¢ 3.3790E-14 XE135 8.7E-05 134.9063 54135.50c 3.3790E-14
106 ND145 3.72E-01 144.912538 60145.50c 1.3451E-10 ND145 3.72E-01| 144.912538 60145.50c 1.3451E-10
107 MO35 3.86E-01 94.905839 42095.50c 2.1311E-10 M095 3.86E-01 94.905839 42095.50¢c 2.1311E-10
108 U233 3.15E-02 233.039522 92233.50¢c 7.0825E-12 U233 3.15E-02 | 233.039522 92233.50c 7.0825E-12
109 U234 2.12E+03 234.040904 92234.50¢ 4.7469E-07 U234 2.12E+03 | 234.040904 92234.50c 4.7463E-07
110 U235 1.72E+05 235.043915 92235.53¢ 3.8348E-05 U235 1.72E405 | 235.043915 92235.53c 3.8343E-05
11 U236 4.12E+04 236.045637 92236.50¢ 9.1467E-06 U236 4. 12E+04 | 236.045637 92236.50c 9.1455E-06
112 U238 8.66E+06 238.05077 92238.53¢ 1.9064E-03 U238 8.66E+06 | 238.05077 92238.53c 1.9061E-03
113 NP237 9.99E+03 237.048056 93237.50¢c 2.2085E-06 NP237 9.99E+03 | 237.048056 93237.50c 2.2082E-06
114 PU238 4.27E-01 238.049511 94238.50c 9.3987E-11 PU238 4.27E-01| 238.049511 94238.50c 9.3987E-11
115 PU239 1.21E+01 239.052146 94239.55¢ 2.6522E-09 PU239 1.21E401| 239.052146 94239.55¢ 2.6522E-09
116 PU240 6.00E-04 240.053882 94240.50c 1.3096E-13 PU240 6.00E-04 | 240.053882 94240.50c 1.3096E-13
117 o) [}] 15.994915 SUM  8016.53c 4.0422E-02 [e] 0 15.994915 8016.53c 4.0422€-02
118 H 1.00782519 1001.53¢c 1.6602E-02 H 1.00782519 1001.53c 1.6603E-02
19 [¢) 15.994915 o 15.994915
120 [¢] 15.994915 [e] 15.994915
121 Na 22.9897707 11023.50c 3.9366E-04 Na 22.9897707 11023.50c 3.9366E-04
122 Mg 24.312 12000.50¢ 2.3128E-04 Mg 24.312 12000.50c 2.3128E-04
123 Al 26.9815389 13027.50c 2.6070E-03 Al 26.9815389 13027.50¢c 2.6070E-03
124 Si 28.086 14000.50c 1.1406E-02 Si 28.086 14000.50c 1.1406E-02
125 K 39.102 19000.50¢ 5.5591E-04 K 39.102 19000.50c 5.5591E-04
126 Ca 40.08 20000.50c 5.6949E-04 Ca 40.08 20000.50c 5.6949E-04
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127 Fe 55.847 26000.55¢ 1.4037E-04 Fe 55.847 26000.55¢ 1.4037E-04
128 TOTAL 8885325.7071 7.48853E-02 TOTAL 8885325.71 7.48854E-02
128
130 Far Field Crjticality - 8% U0O2|in beginning - 40% Porosity Tuff wiwater Far Field Cnticality - 8% U2 in beginning - 40% Porasity Tuff w/ water
131 Tuff Porosity= 40% Years Critical 100 Tuff Porosity= 40% Years Critical 100
132 Volume|  11494000.00 UO2 added| 0.0001047833 Volumel 11494000.00 UO2 added 0
133 U02% 8% |[T=265C den= 0.776 Number] U02% 8% [T=265C d 0.776 Number|
134 ISOTOPE | Gm/Critical AwWWit% MCNP ID Density] ISOTOPE | Gm/Critical AWWt% MCNP 1D Density!
135 SM149 9.89E-01 148.91718 62149.50c 3.4798E-10 SM149 9.89E-01 148.91718 62149.50¢ 3.4798E-10
136 SM151 2.95€-01 150.919919 62151.50¢c 1.0242E-10 SM151 2.95E-01] 150.919919 62151.50¢ 1.0242E-10
137 ND143 5.52E+00 142.909779 60143.50c 2.0239E-09 ND143 552E+00 | 142.909779 60143.50c 2.0239E-09
138 RH103 2.12E+00 102.905511 45103.50c 1.0795E-09 RH103 212E+00| 102.905511 45103.50c 1.0795E-09
139 EU151 1.28E-01 150.919838 63151.55¢ 4.4440€-11 EU151 1.2BE-01 | 150.919838 63151.55¢ 4.4440E-11
140 GD157 6.71E-03 156.924025 64157.50¢c 2.2405E-12 GD157 6.71E-03 | 156.924025 64157 .50c 2.2405E-12
141 GD155 3.26E-02 154.922664 64155.50¢c 1.1026E-11 GD155 3.26E-02 | 154.922664 64155 50c 1.1026E-11
142 CD(113) 6.65E-02 1124 48000.50c 3.1000E-11 CD(113) 6.65E-02 1124 48000.50¢c 3.1000E-11
143 XE131 2.49E+00 130.905069 54131.50c 9.9667E-10 XE131 2.49E+00 | 130.905069 54131.50¢ 9.9667E-10
144 CS133 5.84E+00 132.905355 55133.50¢c 2.3024E-09 CS133 5.84E+00 | 132.905355 55133.50¢ 2.3024E-09
145 TC99 3.96E+00 98.90628 43099.50¢ 2.0979E-09 TC99 3.96E+00 98.90628 43099.50¢ 2.0979E-09
146 SM147 2.10E+00 146.914867 62147.50c 7.4896E-10 SM147 210E+00 | 146.914867 62147.50c 7.4896E-10
147 XE135 8.7E-05 134.9063 54135.50c 3.3790E-14 XE135 8.7E-05 134.9063 54135.50¢ 3.3790E-14
148 ND145 3.72E+00 144.912538 60145.50¢c 1.3451E-09 ND145 3.72E+00 | 144.912538 60145.50c 1.3451E-09
149 MO95 4.00E+00 94.905839 42095.50¢ 2.2084E-09 MQOg5 4.00E+00| 94.905839 42095.50c 2.2084E-09
150 U233 3.18E-01 233.039522 92233.50¢ 7.1500E-11 U233 3.18E-01 | 233.039522 92233.50c 7.1500E-11
151 U234 2.12E+03 234.040904 92234.50c 4.7524E-07 U234 2.12E+03 | 234.040904 92234.50c 4.7463E-07
152 U235 1.71E+05 235.043915 92235.53¢ 3.8170E-05 U235 1.71E+05| 235.043815 92235.53¢c 3.8120E-05
153 U236 4.12E+04 236.045637 92236.50c 9.1575E-06 U236 4.12E+404 | 236.045637 92236 .50¢ 9.1455E-06
154 U238 8.66E+06 238.05077 92238.53¢ 1.9086E-03 U238 8.66E+06 | 238.05077 92238.53¢ 1.9061E-03
155 NP237 9.99E+03 237.048056 93237.50¢ 2.2110E-06 NP237 9.99E+03 | 237.048056 93237.50¢ 2.2082E-06
156 PU238 3.07E+00 238.049511 94238.50¢ 6.7574E-10 PLU238 3.07E+00| 238.049511 94238.50c 6.7574E-10
157 PU239 1.19E+02 239.052146 94239.55¢ 2.6083E-08 PU239 1.19E+02 | 239.052146 94239 55¢ 2.6083E-08
158 PU240 5.87E-02 240.053882 94240.50¢ 1.2813E-11 PU240 5.87E-02 | 240.053882 94240.50¢c 1.2813E-11
159 [¢] [ 15.994915 SUM  8016.53¢ 4.0424E-02 (0] 0] 15.994915 8016.53¢c 4.0422E-02
160 H 1.00782519 1001.53¢c 1.6598E-02 H 1.00782519 1001.53¢ 1.6603E-02
161 [¢] 15.994915 [¢] 15.994915
162 O 15.994915 6] 15.994915
163 Na 22.9897707 11023.50¢c 3.9366E-04 Na 22.9897707 11023.50¢ 3.9366E-04
164 Mg 24.312 12000.50¢ 2.3128E-04 Mg 24.312 12000.50¢ 2.3128E-04
165 Al 26.9815389 13027.50¢ 2.6070E-03 Al 26.9815389 13027.50¢ 2.6070E-03
166 St 28.086 14000.50¢ 1.1406£-02 Si 28.086 14000.50¢ 1.1406E-02
167 K 39.102 19000.50¢c 5.5591E-04 K 39.102 19000.50¢ 5.5591E-04
168 Ca 40.08 20000.50¢c 5.6949E-04 Ca 40.08 20000.50¢ 5.6949E-04
169 Fe 55.847 26000.55¢ 1.4037€E-04 Fe 55.847 26000.55¢ 1.4037E-04
170 TOTAL 8884463.7146 7.48847E-02 TOTAL 8884463.71 7.48852E-02
171
172 Far Field Crticality - 8% UO2|in beginning - 40% Porosity Tuff w/water Far Field Cdticality - 8% U2 in beginning - 40% Porosity Tuff w/ water
173 Tuff Porosity= 40% Years Critical 1000 Tuff Porosity= 40% Years Critical 1000
174 Volumel  11434000.00 U02 added| 0.0010478333 Volume 11494000.00 UO2 added 0
175 Uo2% 8% [T=265 C den= 0.776 Number] UO2% 8% |T=265C d 0.776 Number]
176 ISOTOPE | Gm/Critical AwWt% MCNP ID Density] ISOTOPE | Gm/Critical AW Wt% MCNP 1D Densityl
177 SM149 §.77E+00 148.91718 62149.50¢c 2.0302E-09 SM149 5.77E+00 148.91718 62149.50c 2.0302E-09
178 SM151 5.49E-01 150.918919 62151.50c 1.9060E-10 §M151 549E-01] 150.919919 62151.50c 1.9060E-10
179 ND143 5.50E+01 142.909779 60143.50¢ 2.0165E-08 ND143 5.50E+01 | 142.909779 60143.50¢c 2.0165E-08
180 RH103 2.13E+01 102.905511 45103.50¢ 1.0845E-08 RH103 2.13E401] 102.905511 45103.50c 1.0845E-08
181 EU151 3.50E+00 150.919838 63151.55¢ 1.2151E-09 EU151 3.50E+00| 150.919838 63151.55¢ 1.2151E-09
182 GD157 3.34E-02 156.924025 64157.50¢ 1.1152E-11 GD157 3.34E-02 | 156.924025 64157.50¢ 1.1152E-11
183 GD155 2.79E-01 154.922664 64155.50¢ 9.4362E-11 GD155 2.79E-01] 154.922664 64155.50¢ 9.4362E-11
184 CD(113) 6.89E-01 112.4 48000.50¢c 3.2119E-10 CD(113) 6.89E-01 1124 48000.50¢ 3.2119E-10
185 XE131 2.49E+01 130.905069 54131.50¢ 9.9667E-09 XE131 2.49E+01| 130.905069 54131.50c 9.9667E-09
186 C5133 5.84E+01 132.905355 55133.50¢ 2.3024€E-08 CS133 5.84E+01| 132.905355 §5133.50¢ 2.3024E-08
187 TC99 3.95E+01 98.90628 43099.50c 2.0926£-08 TC99 3.95E+01 98.90628 43099.50c 2.0926E-08
188 SM147 2.17E+01 146.914867 62147 .50¢ 7.7393E-09 SM147 2.17E+01| 146.914867 62147.50¢ 7.7393E-09
189 SM152 2.92E+00 151.919756 62152.50¢c 1.0071E-09 SM152 2.96+00]| 151.919756 62152.50c 1.0071E-09
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190 ND145 3.71E+01 144.912538 60145.50¢ 1.3415E-08 |[SUM FP_ [ND145 3.71E+01] 144.912538 60145.50¢c 1.3415E-08
191 MO95 4.01E+01 94.905839 42095.50c 2.2139E-08 | 1.331E-07 {MO95 4.01E+01 94.905839 42095.50¢c 2.2139E-08
192 U233 3.16E+00 233.039522 92233.50¢ 7.1050E-10 U233 3.16E+00| 233.039522 92233.50¢c 7.1050E-10
193 U234 2.15E403 234.040904 92234.50c 4.8749E-07 U234 2.15E+03 | 234.040904 92234.50c 4.8134E-07
194 U235 1.70E+05 235.043915 92235.53¢ 3.8398E-05 U235 1.70E+05 | 235.043915 92235.53¢c 3.7897E-05
195 U236 4.14E+04 236.045637 92236.50c 9.3098E-06 U236 4 14E+04 [ 236.045637 92236.50c 9.1899E-06
196 U238 8.65E+06 238.05077 92238.53¢ 1.9289E-03 U238 8.65E+06 [ 238.05077 92238.53c 1.9039E-03
197 NP237 9.97E+03 237.048056 93237.50¢ 2.2324E-06 NP237 9.97E+03 [ 237.048056 93237.50c 2.2038E-06
198 PU238 5.57E+00 238.049511 94238.50¢ 1.2260E-09 PU238 5.57E+00 | 238.049511 94238.50c 1.2260E-09
199 PU239 1.15E+03 239.052146 94239.55¢ 2.5206E-07 PU233 1.15E+03 | 239.052146 94239.55¢ 2.5206E-07
200 PU240 5.49E+00 240.053882 94240.50c 1.1983E-09 PU240 5.49E+00 | 240.053882 94240.50c 1.1983E-09
201 (o] 0 15.994915 SUM 8016.53¢ 4.0446E-02 o 0] 15.994915 8016.53c 4.0422E-02
202 H 1.00782519 1001.53¢ 1.6549E-02 H 1.00782519 1001.53¢c 1.6603E-02
203 0 15.994915 o 15.994915

204, [8) 15.994915 o 15.994915

205 Na 22.9897707 11023.50¢ 3.9366E-04 Na 22.9897707 11023.50c 3.9366E-04
206 Mg 24.312 12000.50c 2.3128E-04 Mg 24.312 12000.50¢c 2.3128E-04
207 Al 26.9815389 13027.50c 2.6070E-03 Al 26.9815389 13027.50c 2.6070E-03
208 Si . 28.086 14000.50¢ 1.1406E-02 Si 28.086 14000.50c 1.1406E-02
209 K 39.102 18000.50¢ 5.5591E-04 K 39.102 19000.50c 5.5591E-04
210 Ca 40.08 20000.50¢ 5.6949E-04 Ca 40.08 20000.50c 5.6949E-04
211 Fe 55.847 26000.55¢ 1.4037E-04 Fe 55.847 26000.55¢ 1.4037E-04
212 TOTAL 8874995.9604 7.48784E-02 TOTAL 8874995.96 7.48831E-02
213

214 Far Field Crticality - 8% UQ2|in beginning - 40% Porosity Tuff w/ water Far Field Citicality - 8% U2 in beginning - 40% Poraksity Tuff w/ water

215 Tuff Porosity= 40% Years Critical 5000 Tuff Porosity= 40% Years Critical 5000
216 Volumel _ 11494000.00 UO2 added| (©.0052391664 Volume 11494000.00 UO?2 added 0
217 U02% 8% [T=265 C den= 0.776 Number] U02% 8% {T=265C d 0.776 Numbey]
218 ISOTOPE | Gm/Critical AwWt% MCNP ID Density] ISOTOPE | GmiCritical AWWt% MCNP ID Density}
219 SM149 7.89E+00 148.91718 62149.50¢c 2.7761E-09 |SM148 7.89E+00| 148.91718 62149.50c 2.7761E-09
220 SM150 4.54E+01 149.917276 62150.50¢ 1.5868E-08 [SM150 4.54E+01| 149.917276 62150.50¢ 1.5868E-08
221 ND143 2.70E+02 142.909779 60143.50¢ 9.8994E-08 |ND143 2.70E+02 | 142.909779 60143.50¢ 9.8994E-08
222 RH103 1.09E+02 102.905511 45103.50¢c 5.5500E-08 RH103 1.08E+02 | 102.905511 45103.50c 5.5500E-08
223 [EU151 1.65E+01 150.919838 63151.55¢ 5.7285€E-09 EU151 1.65E+01| 150.919838 63151.55¢ 5.7285E-09
224 GD157 5.42€-02 156.924025 64157.50¢c 1.8097E-11 GD157 5.42E-02| 156.924025 64157.50c 1.8097E-11
225 GD155 6.99E-01 154.922664 64155.50¢ 2.3641E-10 GD155 6.99E-01| 154.922664 64155.50c 2.3641E-10
226 CD(113) 3.96E+00 1124 48000.50¢c 1.8479E-09 CD(113) 3.96E+00 112.4 48000.50c 1.8479E-09
227 XE131 1.24E+02 130.905069 54131.50c 4.9633E-08 XE131 1.24E+02 | 130.905069 54131.50c 4.9633E-08
228 CS133 2.91E+02 132.905355 55133.50¢c 1.1472E-07 CS133 2.91E+02| 132.905355 55133.50¢ 1.1472E-07
229 TC99 1.96E+02 98.90628 43099.50c 1.0383E-07 1C99 1.96E+02 98.90628 43099.50c 1.0383E-07
230 SM147 1.08E+02 146.914867 62147.50c 3.8518E-08 SM147 1.086+02| 146.914867 62147.50c 3.8518E-08
231 SM152 1.69E+01 151.919756 62152.50¢c 5.8288E-09 SM152 1.69E+01] 151.919756 62152.50c 5.8288E-09
232 ND145 1.84E+02 144.912538 60145.50¢ 6.6530E-08 ND145 1.84E+02| 144.912538 60145.50c 6.6530E-08
233 MO95 1.99E+02 94.905839 42095.50c 1.0987E-07 MQOg5 1.99E+02| 94.905839 42095.50c 1.0987€-07
234 U233 1.53E+01 233.039522 92233.50¢ 3.4401E-09 U233 1.53E+01 | 233.039522 92233.50c 3.4401E-09
235 U234 2.28E+03 234.040904 92234.50¢c 5.4119E-07 U234 2.2BE+03 | 234.040904 92234 .50c 5.1045E-07
236 U235 1.63E+05 235.043915 92235.53¢ 3.8842E-05 U235 1.63E+05| 235.043915 92235.53c 3.6337E-05
237 U236 4.25E+04 236.045637 92236.50¢ 1.0034E-05 U236 4.25E+04 | 236.045637 92236.50c 9.4341E-06
238 U238 8.65E+06 238.05077 92238.53¢c 2.0287E-03 U238 .65E+06 | 238.05077 92238.53c 1.9039E-03
239 NP237 9.90E+03 237.048056 93237.50c 2.3313E-06 NP237 ).90E+03 | 237.048056 93237.50c 2.1883E-06
240 PU238 5.49E+00 238.049511 94238.50¢ 1.2084E-09 PU238 549E+00] 238.049511 94238.50c 1.2084E-09
241 PU239 5.18E+03 239.052146 94239.55¢ 1.1354E-06 PU239 5.18E+03| 239.052146 94239.55¢ 1.1354E-06
242 PU240 1.08E+02 240.053882 94240.50¢ 2.3573E-08 PU240 1.08E+02 | 240.053882 94240.50c 2.3573E-08
243 [¢] 1] 15.994915 SUM  8016.53c 4.0542E-02 9] 0| 15994915 8016.53c 4.0422E-02
244 H 1.00782519 1001.53¢ 1.6331E-02 H 1.00782519 1001.53¢ 1.6603E-02
245 [¢] 15.994915 [0 15.994915

246 [¢) 15.994915 [¢] 15.994915

247 Na 22.9897707 11023.50¢ 3.9366E-04 Na 22.9897707 11023.50c 3.9366E-04
248 Mg 24.312 12000.50c 2.3128E-04 Mg 24.312 12000.50c 2.3128E-04
249 Al 26.9815389 13027.50c 2.6070E-03 Al 26.9815389 13027.50c 2.6070E-03
250 Si 28.086 14000.50¢ 1.1406E-02 Si 28.086 14000.50¢ 1.1406E-02
251 K 39.102 19000.50c 5.5591E-04 K 39.102 19000.50c 5.5591E-04
252 Ca 40.08 20000.50¢ 5.6949E-04 Ca 40.08 20000.50¢ 5.6949E-04
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253 Fe 55.847 26000.55¢c 1.4037E-04 Fe 55.847 26000.55¢ 1.4037E-04
254 TOTAL 8874561.1972 7.48597E-02 TOTAL 8874561.2 7.48833E-02
255 .

256 Far Field Crticality - 8% UO2[in beginning - 40% Porosity Tuff wwater Far Field Crjticality - 8% UD2 in beginning - 40% Porosity Tuff w/ water

257 Tuff Porosity= 40% Years Critical 10000 Tuff Porosity= 40% Years Critical 10000
258 Volume[  11494000.00 UO2 added| 0.0104783327 Volume 11494000.00 UO2 added 0
259 U02% 8% [T=265 C den= 0.776 Number| U02% 8% [T=265C d 0.776 Number,
260 ISOTOPE | Gm/Critical AwWt% MCNP ID Density] ISOTOPE | Gm/Critical AWWt% MCNP ID Density]
261 SM149 8.02E+00 148.91718 62149.50c 2.8219E-09 SM149 8.02E+00| 148.91718 62149.50c 2.8219E-09
262 {* EU151 2.77E+01 150.919838 63151.55¢ 9.6170E-09 EU151 2.77E+01| 150.919838 63151.55¢ 9.6170E-09
263 ND143 5.30E+02 142.909779 60143.50c 1.9432E-07 ND143 5.30E+02 | 142.909779 60143.50c 1.9432E-07
264 RH103 2.22E+02 102.905511 45103.50¢ 1.1304E-07 RH103 2.22E+02| 102.805511 45103.50c 1.1304E-07
265 XE131 2.49E+02 130.905069 54131.50¢ 9.9667E-08 XE131 249E+02| 130.805069 54131.50c 9.9667E-08
266 CS5133 5.81E+02 132.905355 56133.50c 2.2906E-07 CS133 5.81E+02 | 132.905355 55133.50c 2.2906E-07
267 SM147 2.14E+02 146.914867 62147.50c 7.6323E-08 SM147 2.14E+02 | 146.914867 62147.50c 7.6323E-08
268 TC99 3.87E+02 98.90628 43099.50¢c 2.0502E-07 TC99 3.87E+02 98.90628 43099.50c 2.0502E-07
269 GD155 8.59E-01 154.922664 64155.50c 2.9053E-10 GD155 8.59E-01| 154.922664 64155.50c 2.9053E-10
270 ND145 3.64E+02 144.912538 60145.50c 1.3161E-07 ND145 3.64E+02 | 144.912538 60145.50c 1.3161E-07
2N . |sm152 3.80E+01 . 151.919756 . 62152.50c 1.3106E-08 . SM152 3.BE+01| 151.919756 62152.50c 1.3106E-08
272 MO95 3.94E+02 94.905839 42095.50c 2.1753E-07 MO95 3.94E+02| 94.905839 42095.50c 2.1753E-07
273 " CD(113) 9.01E+00 1124 48000.50c 4.2020E-09 CD(113) 9.01E+00 112.4 48000.50c 4.2020E-09
274 SM150 9.83E+01 149.917276 62150.50c 3.4356E-08 [SUMFP__ |SM150 9.83E+01] 149.917276 62150.50¢ 3.4356E-08
275 KR83 2.78E+01 82.914137 36083.50c 1.7568E-08 | 1.349E-06 [KR83 2.78E+01 82.914137 36083.50c 1.7568€-08
276 U233 2.95E+01 233.039522 92233.50c 6.6328E-09 U233 2.95E+01| 233.039522 92233.50c 6.6328E-09
217 U234 2.43E+03 234.040904 92234 50c 6.0552E-07 U234 2.43E+03 | 234.040904 92234.50c 5.4403E-07
278 U235 1.56E+05 235.043915 92235.53c 3.9787E-05 U235 1.56E+05 | 235.043915 92235.53¢ 3.4776E-05
279 U236 4.37E+04 236.045637 92236.50c 1.0899E-05 U236 4.37E+04 | 236.045637 92236.50c 9.7005E-06
280 U238 8.64E+06 238.05077 92238.53¢ 2.1513E-03 U238 B.64E+06 | 238.05077 92238.53c 1.9017E-03
281 NP237 9.83E403 237.048056 93237.50c 2.4587E-06 NP237 9.83E+03 | 237.048056 93237.50c 2.1728E-06
282 PU238 5.43E+00 238.049511 94238.50c 1.1952£-09 PU238 5.43E+00 | 238.049511 94238 .50c 1.1952E-09
283 PU239 9.03E+03 239.052146 94239.55¢ 1.9793E-06 PU239 9.03E+03 | 239.052146 94239.55¢ 1.9793E-06
284 PU240 3.21E402 240.053882 94240.50c 7.0065E-08 PU240 3.21E+02 | 240.053882 94240.50¢c 7.0065E-08
285 o 0 15.994915 SUM  8016.53¢c 4.0662E-02 [e] 0] 15994915 8016.53¢ 4.0422E-02
286 H 1.00782519 1001.53¢c 1.6059E-02 H 1.00782519 1001.53¢ 1.6603E-02
287 [0 15.994915 9] 15.994915

288 %] 15.994915 0] 15.994915

289 Na 22.9897707 11023.50c 3.9366E-04 Na 22.9897707 11023.50¢ 3.9366E-04
290 Mg 24.312 12000.50¢ 2.3128E-04 Mg 24312 12000.50¢c 2.3128E-04
291 Al 26.9815389 13027.50c 2.6070E-03 Al 26.9815389 13027.50¢ 2.6070E-03
292 Si 28.086 14000.50c 1.1406E-02 Si 28.086 14000.50c 1.1406E-02
293 K 39.102 19000.50c 5.5591E-04 K 39.102 19000.50c 5.5591E-04
294 Ca 40.08 20000.50c 5.6949E-04 Ca 40.08 20000.50c 5.6949E-04
295 Fe 55.847 26000.55¢ 1.4037€E-04 Fe 55.847 26000.55¢ 1.4037E-04
296 TOTAL 8864496.623 7.4B343E-02 TOTAL 8864496.62 7.48814E-02
297 ;

298 Far Field Criticality - 8% UOZ[in beginning - 40% Porosity Tuff w/water - Extended

299 Tuff Porosity= 40% Years Critical 10000

300 Volumel  11494000.00 UO2 added| 0.0104783327

301 U02% 8% |T=265 C_den= 0.776 Number]

302 ISOTOPE | Gm/Ciritical AWWt% MCNP ID Density]

303 SM149 8.02E+00 148.91718 62149.50c 2.8219E-09

304 [EU151 2.77E+01 150.919838 63151.55¢ 9.6170E-09

305 ND143 5.30E+02 142.909779 60143.50¢ 1.9432E-07

306 RH103 2.22E+02 102.905511 45103.50¢ 1.1304E-07

307 XE131 2.49E+02 130.905069 54131.50¢c 9.9667E-08

308 CS133 5.81E+02 132.905355 55133.50c 2.2906E-07

309 SM147 2.14E+02 146.914867 62147.50¢ 7.6323E-08

310 TC99 3.87E+02 98.90628 43099.50c 2.0502E-07

311 GD155 8.59E-01 154.922664 64155.50c 2.9053E-10

312 ND145 3.64E+02 144.912538 60145.50¢c 1.3161E-07 o

313 SM152 3.8E+01 151.919756 62152.50c 1.3106E-08

314 MO95 3.94E+02 94.905839 42095.50c 2.1753E-07

315 |* CD(113) 9.01E+00 1124 48000.50c 4.2020E-09
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316 SM150 9.83E+01 149.917276 62150.50c| __3.4356E-08
a7 KR83 2.78E+01 82914137 36083.50¢ 1.7668E-08
318 CS135 5.81E+02 134.90577 55135.50c| _2.2566E-07
319 GD157 7.02E-02 156.024025 64157.50c|  2.3440E-11
320 RU101 3.40E+02 100.905576 44101.50¢ 1.7665E-07
321 EU153 1.90E+01 152.921242 63153.55c] __ 6.5102E-09
322 PR141 5 30E+02 140.907648 |* 59141.50¢ 1.9708E-07
a23 SM151 6.13E-01 150919919 6215150c| _ 2.1282E-10
324 AG109 1.05E+01 108.904756 47109.50c| __5.0518E-09
25 PD105 9.04E+01 104.90508 | 46105.50c| __ 4.5152E-08
326 ZR93 2.49E+02 92.905676 |* 40093 50¢ 1.4043E-07
327 GD152 7.10E+00 151.919788 §4152.50c]  2448BE-09
a2 PD108 1.45E+01 107.903894 | 46108.50c| __ 7.0411E-09
329 U233 2.95E+01 233.039522 92233.50c| _ 6.6328E-09
330 U234 243E+03 | 234.040904 92234.50c| __6.0552E-07
331 U235 156E+05|  235.043915 92235.53c| __ 3.9787E-05
332 U236 437E+04|  236.045637 92236.50¢ 1.0899E-05
333 U238 8.64E+06 338.05077 92238.53c| __21513E-03
334 _ NP237 9.83E+03| . 237.048056 93237.50c| 2 4587E-06
135 PU238 §43E+00|  238.049511 94238.50c 1.1952E-08
336 PU239 9.03E+03 | 239.052146 94239.55¢ 1.9793E-06
337 PU240 321E+02| _ 240.053882 94240.50c 7 0065E-08
338 0 0 15.994915 SUM__ 8016.53c| __ 4.0662E-02
339 H 1.00782519 1001.53¢ 1.6059€-02
340 0 15.994915

341 0 15.994915

342 Na 22 9897707 11023.50c 3.9366E-04
343 Mg 24312 12000.50c| __2.3128E-04
344 Al 26.9815389 13027.50c| __2.6070E-03
345 Si 28.086 14000.50c 1.1406E-02
346 K 39.102 19000.50c] __55591E-04
347 Ca 40.08 20000.50c| _ 5.6949E-04
348 Fe 55.847 26000.55¢ 1.4037E-04
349 TOTAL 88663386.8062 7.48351E-02




decay only
65000 yr Ref. 5.53 |Ref. 5.53 |Ref. 5.53 |Ref. 5.54 |Ref. 5.54 |Ref. 5.54 |Ref. 5.54 |Ref. 5.54
10k crit 1k crit 5k crit 10k crit 30yr 400 yr 15000 yr {16000 yr {20000 yr |25000 yr 45000 yr (65000 yr
1.5E-02| 1.3E-02| 1.4E-02| 1.6E-02 1.1E-05| 1.2E-04| 4.0E-03, 43E-03| 5.2E-03] 6.3E-03| 1.0E-02| 1.3E-02
1.7E-04| 3.9E-05] 3.6E-05| 3.4E-05 1.1E+03| 7.9E+02| 24E-03; 2.2E-03| 1.6E-03| 1.1E-03] 2.0E-04| 3.9E-05
0.0E+00; 0.0E+00{ 0.0E+00| 0.0E+00 3.9E+00| 6.3E-01| 4.6E-32! 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+Q0
6.3E-02| 4.8E-03] 6.4E-03| 9.5E-03 2.0E+00( 1.9E+00{ 4.9E-01| 4.5E-01| 3.1E-01| 1.9E-01| 29E-02| 4.5E-03
2.1E-07| 1.3E-08{ 1.5E-08| 1.9E-08 3.3E-05| 3.2E-05| 5.4E-06] 4.8E-06| 3.0E-06| 1.6E-06/ 1.4E-07| 1.3E-08
0.0E+00| 0.0E+00{ 0.0E+00| 0.0E+00 3.9E+01| 2.7E-05| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00{ 0.0E+00
1.7E-04| 3.9E-05| 3.6E-05| 3.4E-05 7.9E-03| 7.6E-03| 23E-03| 2.1E-03| 1.5E-03| 1.0E-03| 2.0E-04} 3.9E-05
2.8E-06| 7.3E-08| 1.0E-07| 1.5E-07 9.2E-04| 8.7E-04| 1.0E-04| B8.8E-05| 4.9E-05| 2.4E-05| 1.3E-06| 6.7E-08
2.2E-01] 2.0E-01{ 2.1E-01| 2.2E-01 2.0E-01| 2.0E-01] 2.0E-01| 2.0E-01| 2.0E-01| 2.0E-01] 2.0E-01| 2.0E-01
9.2E-03] 8.8E-03] 9.0E-03| 9.2E-03 8.8E-03] 8.8E-03| 8.8E-03| 8.8E-03] 8.8E-03| 8.8E-03| 8.8E-03| 8.8E-03
3.6E-01{ 3.4E-01| 3.5E-01] 3.5E-01 26E-01| 3.5E-01| 3.5E-01| 3.5E-01| 3.5E-01| 3.4E-01) 3.4E-01| 3.4E-01
3.7E-05{ 3.6E-06/ 8.9E-06| 1.9E-05 2.3E-05| 2.3E-05| 1.4E-05| 1.4E-05| 1.2E-05| 1.0E-05/ 5.0E-06| 2.5E-06
3.9e-01{ 3.8E-01| 3.8E-01| 3.8E-01 9.7E-02| 2.2E-01| 3.8E-01| 3.8E-01| 3.8E-01| 3.8E-01, 3.8E-01| 3.8E-01
1.5E-02{ 1.3E-02| 1.4E-02| 1.6E-02 2.2E-05| 1.3E-04| 4.0E-03| 4.3E-03| 5.2E-03| 6.3E-03| 1.0E-02| 1.3E-02
2.2E-01| 2.8E-01| 2.9E-01| 3.1E-01 2.9e-07| 1.6E-04| 7.5E-02| 8.0E-02| 1.0E-01} 1.3E-01| 21E-01| 2.8E-01
2.7E-02| 2.6E-02| 2.7E-02| 2.7E-02 26E-02| 26E-02) 2.6E-02| 26E-02{ 26E-02) 2.6E-02| 2.6E-02| 2.6E-02
0.0E+00| 0.0E+00| 0.0E+00{ 0.0E+00 4.1E+02| 2.3E+01| 4.6E-32| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00
4.9E+01| 2.6E+01| 2.6E+01| 2.8E+01 1.6E+02| 1.6E+02| 1.1E+02| 1.0E+02| 9.2E+01| 8.0E+01| 4.5E+01| 2.5E+01
2.2E+00| 1.7E-01| 2.0E-01| 2.7E-O1 1.5E+02| 1.5E+02, 3.1E+01| 2.8E+01| 1.9E+01| 1.1E+01| 1.3E+00| 1.6E-01
1.7E-04| 3.9E-05| 3.6E-05| 3.4E-05 9.8E+03| 7.8E-03| 2.3E-03| 2.1E-03| 1.5E-03; 1.0E-03| 2.0E-04! 3.9E-05
2.5E-01| 2.5E-01| 2.5E-01| 24E-01 2.8E-01) 2.8E-01| 27E-01| 2.7E-01| 2.7E-01| 2.7E-01| 2.6E-01] 2.5E-01
2.2E-01] 2.8E-01| 2.9E-01| 3.1E-01 1.1E-06| 1.8E-04| 7.5E-02| 8.0E-02| 1.0E-01/ 1.3E-01| 2.1E-01| 28E-O1
2.8E-07| 4.1E-07| 4.2E-07| 4.2E-07 1.1E-10| 1.8E-09| 8.4E-08/ 9.0E-08| 1.1E-07| 1.5E-07| 2.8E-07| 4.1E-07
7.9E-02| 4.9E-02| 51E-02| 5.2E-02 1.9E-01) 1.9E-01| 1.4E-01| 1.4E-01} 1.3E-01| 1.1E-01| 7.5E-02| 4.9E-02
0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00 1.3E+02| 7.5E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00
1.1E-01| 89E-02; 9.1E-02| 9.3E-02 1.4E-01| 1.4E-01| 1.3E-01{ 1.2E-01| 1.2E-01| 1.2E-01| 1.0E-01| 8.8E-02
3.56E+00| 3.2E+00| 3.3E+00| 3.3E+00 3.9E+00{ 3.9E+00| 3.8E+00| 3.7E+00| 3.7E+00| 3.6E+00| 3.4E+00| 3.2E+00
5.1E-02| 7.8E-02| 7.8E-02| 7.8E-02 4.8E-08| 4.5E-06] 1.0E-02| 1.2E-02| 1.6E-02; 2.3E-02] 5.1E-02] 7.8E-02
2.3E-01] 2.9E-01| 3.0E-01| 3.1E-01 1.6E-04| 2.3E-03| 8.7E-02| 9.2E-02| 1.1E-01| 1.4E-01| 2.2E-01| 2.9E-01
2.8E-07] 4.1E-07| 4.2E-07| 4.2E-07 1.5E-10| 1.8E-09| B8.4E-08| 9.0E-08| 1.1E-07| 1.5E-07| 2.8E-07| 4.1E-07
6.7E-02| 9.3E-02| 9.3E-02| 9.3E-02 2.2E-05| 2.9E-04| 2.3E-02| 25E-02| 3.1E-02| 3.9E-02| 6.7E-02| 9.3E-02
6.9E-01| 6.1E-01| 6.3E-01| 6.6E-01 54E-01| 6.8E-01| 6.7E-01| 6.7E-01; 6.6E-01| 6.5E-01| 6.3E-01| 6.0E-01
1.7E-02| 1.8E-02| 1.8E-02| 1.8E-02 1.4E-02| 1.4E-02| 16E-02| 16E-02| 1.6E-02| 1.6E-02| 1.8E-02{ 1.8E-02
14E-01| 1.4E-01| 1.4E-01| 1.4E-01 9.2E-02| 9.3E-02| 1.3E-01| 1.3E-01| 1.3E-01| 1.3E-01| 1.3E-01| 1.3E-01
1.5E-01| 1.5E-01| 1.5E-01] 1.5E-01 1.5E-01| 1.5E-01} 1.5E-01/ 1.5E-01| 1.5E-01{ 1.5E-01; 1.5E-01| 1.5E-01
3.6E-01| 3.4E-01{ 3.5E-01; 3.5E-01 3.5E-01] 3.5E-01| 3.5E-01| 3.5E-01| 3.5E-01| 3.4E-01 3.4E-01| 3.4E-01
5.8E+01| 3.3E+01| 3.3E+01| 3.5E+01 1.2E+04| 1.1E+03| 1.4E+02| 14E+02| 1.2E+02| 9.8E+01 5.3E+01| 3.2E+01

Page 3

9/4/96



Internal Criticality Radionuclide Inventory Comparisons

| |

Total Ci of 36 |sotopes per assembly

30 400 15000 16000 20000 25000 45000 65000
PWR Thermal/Shielding DBF, Decay Only 1.73E+02
PWR Criticality DBF, Decay Only 1.18E+04( 1.14E+03 1.45E+02 1.40E+02 1.20E+02 9.80E+01 5.30E+01| 3.20E+01
PWR Criticality DBF, 1000 yr Criticality 1.50E+02 5.40E+01| 3.30E+01
PWR Criticality DBF, 5000 yr Criticality 1.40E+02 5.50E+01| 3.30E+01
PWR Criticality DBF, 10000 yr Criticality 1.20E+02 5.80E+01| 3.50E+01

Total Ci of 36 TSPA 95 Isotopes Per Unit Burnup
Incremental Age of Fuel (years)

PWR Thermal/Shielding DBF, Decay Only |Burnup (GWd) 30 400 15000 16000 20000 25000 45000 65000
PWR Criticality DBF, Decay Only 9.280| 1274.58 122.40 15.60 15.09 12.93 10.56 5.71 345
PWR Criticality DBF, 1000 yr Criticality 0.038 263.16 26.32 26.32
PWR Criticality DBF, 5000 yr Criticality 0.190 105.40 10.54 5.27
PWR Criticality DBF, 10000 yr Criticality 0.380 57.97 13.17 7.90
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Imported

Data from CDB-R

Therm/Shid

decay only PWR Crit. DBF
PWR DBF 20000 yrs (CilMTHM*.464) From Ref. 5.53
ISOTOPE CURIES/MTIHM CURIES/ASSY 16000 yr 20000 yr {25000 yr |45000 yr

Isotopes 1k crit 5k crit 10k crit |1k crit 5k crit
AC227 6.77E-03 3.14E-03 ac227 49E-03] 8.8E-03| 1.4E-02 1.0E-02| 1.2E-02
AM241 1.45E-01 6.74E-02 am241 2.6E+00| 2.7E+00| 2.1E+00| 2.0E-04| 1.9E-04
AM242M 7.23E-39 3.35E-39 am242m 2.0E-03| 24E-03] 1.9E-03| 0.0E+00| 0.0E+00
AM243 5.67E+00 2.53E+00 am243 4 8E-01 4.4E-01] 4.1E-01 3.1E-02| 4.2E-02
C14 1.45E-01 6.71E-02 c14 4.9E-06| 3.5E-06] 2.4E-06 1.5E-07; 1.7E-07
_|{CM244 1.19E-10 §551E-11] cm244 1.7E-02 1.6E-02| 1.5E-02| 0.0E+00| 0.0E+00
CM245 1.45E-01 6.73E-02 cm245 2.1E-03 1.4E-03| 8.8E-04| 2.0E-04| 1.9E-04
CM246 1.04E-02 4 BOE-03 cm246 9.6E-05| 7.4E-05| 5.2E-05 1.4E-06| 1.9E-06
CS135 6.90E-01 3.20E-01 cs135 2.0E-01 2.1E-01| 2.2E-01 2.0E-01| 2.1E-01
1129 4.50E-02 2 .09E-02 i129 8.8E-03| 9.0E-03| 9.2E-03| 8.8E-03| 9.0E-03
NB 93M 2.83E+00 1.31E+00 nb 93m 3.5E-01 3.5E-01| 3.6E-01 3.4E-01| 3.5E-01
NB 94 7.40E-01 3.43E-01 nb 94 1.9E-05| 4.1E-05| 7.4E-05| 7.1E-06| 1.8E-05
NP237 1.75E+00 8.10E-01 np237 3.8E-01 3.86-01| 3.9E-01 3.8E-01| 3.8E-01
PA231 6.77E-03 3.14E-03 pa231 4.9E-03| B8.8E-03| 1.4E-02 1.0E-02| 1.2E-02
PB210 5.10E-01 2.37E-01 pb210 8.0E-02 1.0E-01{ 1.3E-01 2.1E-01| 2.2E-01
PD107 1.66E-01 7.68E-02 pd107 2.6E-02| 27E-02| 2.7E-02 2.6E-02| 2.7E-02
PU238 1.42E-38 6.59E-39 pu238 2.9E+00; 3.0E+00| 3.1E+00| 0.0E+00| 0.0E+00
PU239 2.44E+02 1.13E+02 pu239 1.0E+02| 9.6E+01| 8.7E+01| 4.5E+01| 4.7E+01
PU240 8.62E+01 4.00E+01 pu240 2.9E+01| 23E+01| 1.8E+01| 1.4E+00| 1.7E+00
PU241 1.45E-01 €.74E-02 pu241 3.2E+00/ 2.6E+00| 2.1E+00| 2.0E-04| 1.9E-04
PU242 2.45E+00 1.14E+00 pu242 2.7E-01 2.7E-01| 2.6E-01 2.6E-01| 25E-01
RA226 5.10E-01 2.37E-01 ra226 8.0E-02 1.0E-01| 1.3E-01 2.1E-01| 2.2E-01
RA228 4.65E-07 2.16E-07 ra228 9.0E-08 1.1E-07| 1.5E-07| 2.8E-07| 2.8E-07
SE 79 4.77E-01 2.21E-01 se 79 1.4E-01 1.3E-01| 1.2E-01 7.5E-02| 7.7E-02
SM151 0.00E+00 0.00E+00 sm151 7.9E-01 8.0E-01| 8.1E-01] 0.0E+00| 0.0E+00
SN126 9.83E-01 4.56E-01 sn126 1.3E-01 1.2E-01| 1.2E-01 1.0E-01| 1.0E-01
TC 99 1.70E+01 7.90E+00 tc 99 3.8E+00} 3.8E+00| 3.8E+00| 3.4E+00| 3.5E+00
TH229 7.91E-02 3.67E-02 th229 1.1E-02 1.6E-02| 2.3E-02 5.1E-02} 5.1E-02
TH230 5.71E-01 2.65E-01 th230 9.2E-02 1.1E-01] 1.4E-01 2.2E-01| 2.3E-01
TH232 4 64E-07 2.15E-07 th232 9.0E-08 1.1E-07| 15E-07, 2.8E-07| 2.8E-07
U233 1.44E-01 6.66E-02 u233 2.5E-02| 3.1E-02| 3.7E-02| 6.7E-02| 6.7E-02
U234 3.39E+00 1.57E+00 u234 6.7E-01 6.9E-01| 7.2E-01 6.3E-01) 6.6E-01
U235 2.23E-02 1.03E-02 u235 1.6E-02 16E-02; 1.6E-02 1.8E-02| 1.8E-02
U236 5.30E-01 2 46E-01 u236 1.3E-01 1.3E-01] 1.4E-01 1.3E-01| 1.4E-01
U238 3.11E-01 1.44E-01 u238 1.5E-01 1.5E-01| 1.5E-01 1.5E-01| 1.5E-01
ZR 93 2.97E+00 1.38E+00 zr 93 3.5E-01 3.5E-01| 3.6E-01 3.4E-01| 3.5E-01
36 TSPA Total 3.73E+02 1.73E+02 1.5E+02{ 1.4E+02| 1.2E+02| 54E+01; 5.5E+01
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Tmen version 4a ld=10/01/93 07/26/96 08:40:39

***E****************'k****************************************************

inp=sp40a outp=sp40a.0
Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a) 0 Years

ATTACHMENT IX -

300K

2- [ Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C Water and U02 offset each other in porous space
4~ c CELL SPECIFICATIONS
5- C INNER WATER REGION
6- 1 1 8.20735-2 -1 IMP:N=1
7- 2 2 8.42302-2 1 -2 [IMP:N=1
8- C OUTSIDE WORLD
13- 3 0 2 IMP :N=0
11- C SURFACE SPECIFICATIONS
12- 1 SO0 140 $ INNER FUEL 20NE
:2- 2 S0 200 $ TUFF REFLECTOR
15- MODE N
16- KCODE 4000 1. 30 130
17- » KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
18- c 0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 55 0 10 10 17
19- [ MATERIAL SPECIFICATIONS
20- c 32 vol% water in calico Hills tuff - 8 vol% UO2
21~ c 3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
22- m1 1001.50c 2.1396-2 8016.50c 4.2818-2 11023.50c 3.9366-4
23- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2
24 - 19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4
25- 92234.50c 4.6944-7 92235.50c 3.8253-5 92236.50c 9.1532-6
26- 92238.50c 1.9055-3 93237.50c 2.1829-6
27- mt1 lwtr.01t
28- c 40 vol¥% water in calico Hills tuff
29- m2 1001.50c 2.6744-2 8016.50c 4.1582-2 11023.50c 3.9366-4
30- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2
31- 19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4
32- mt2 lwtr.01t
33- PRINT
1 initial source from file srctp

original number of points
points not in any cell
points in cells of zero importance
points in void cells
points in ambiguous cells
total points rejected
peints remaining
points after expansion or contraction
nominal source size

initial guess for k(eff.)

cycles to skip before tallying

number of keff cycles that can be stored

total fission nubar data are being used.

imaterial composition

material
number

4015

[=1e=Fo)=)

0

4015
4001
4000
1.000000
30

260

component nuclide, atom fraction

Page 1
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print table 40



Aug 22 10:06 1996

File Name: sp40a0.sum

1 1001, .26069 8016, .52170
13027, .03176 14000, .13897
26000, 00171 92234, .00001
92238, .02322 93237, .00003
associated thermal s(a,b) data sets: lwtr.01t
1001, .31751 8016, 49367
13027, .03095 14000, . 13542
26000, .00167
associated thermal s(a,b) data sets: lwtr.01t
material
number component nuclide, mass fraction
1 1001, .01323 8016, .462028
13027, 04317 14000, . 19658
26000, .00481 92234, .00007
92238, .27836 93237, .00032
2 1001, .02344 8016, .57845
13027, .06118 14000, .27861
26000, .00682
1cell volumes and masses
cell atom gram input
density density volume
1 1 8.20735E-02 2.70602E+00 .00000E+00
2 2 8.42302E-02 1.90934€+00 .00000E+00
3 3 .00000E+00 .00000€E+00 .00000E+00

iproblem summary

run terminated when
+

0
neutron creation

Far-Field Consequence

tracks

source 519712

weight window
cell importance
weight cutoff
energy importance
dxtran

forced collisions
exp. transform
upscattering

[~ X-T-X—_J-X-7-¥-]

505

{n,xn) o
520217

fission
total

number of neutrons banked
neutron tracks per source particle

130 kcode cycles were done.

Study - 32% H20/ 8% UO2 (sp40a) 0 Years

weight energy
(per source particle)
1.0006E+00 2.0304E+00
0. 0.
0. 0.
5.8391E-02 2.5613E-05
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.97356-07
z.£376E-04 3.50365-04
1.0597E+00  2.0310E+00
253
1.0010€+00

BBA000000-01717-0200-00021 REV 00

ATTACHMENT IX -

Page 2

11023, .00480 12000, .00282
19000, .00677 20000, .00694
92235, .00047 92236, .00011
11023, .00467 12000, .00275
19000, . 00660 20000, .00676
11023, . 00555 12000, .00345
19000, .01334 20000, .01401
92235, .00552 92236, .00133
11023, .00787 12000, .00489
19000, .01890 20000, .01985
print table 50
calculated reason volume
volume mass pieces not calculated
1.14940E+07  3.11031E+07 1
2.20163E+07  4.20366E+07 1
.00000E+0Q0 .00000E+00 0 infinite
07/26/96 11:15:45
300K probid = 07/26/96 08:40:39
neutron loss tracks weight energy
(per source particle)
escape 71 7.8193€-05 4.8272€-05
energy cutoff 0 0. 0.
time cutoff 0 0. 0.
weight window 0 0. 0.
cell importance 0. 0.
weight cutoff 519894 5.8323E-02 2.4633E-05
energy importance 0 0. 0.
dxtran 0 0. 0.
forced collisions 0 0. 0.
exp. transform 0 0. 0.
downscattering 0 0. 1.9368E+00
capture 0 6.0074E-01 5.8408E-02
loss to (n,xn) 252 3.7112E-04 3.1107E-03
loss to fission 0 4.0018E-01 3.2580E-02
total 520217 1.0597E+00 2.0310E+00
average lifetime, shakes cutoffs
escape 2.0960E+04 tco  1.0000E+34



Aug 22 10:06 1996 File Name: sp40a0.sum BBAO00000-01717-0200-00021 REV 00 ATTACHMENT IX - Page 3

neutron collisions per source particle 7.7830E+01 capture 9.3384E+03 eco .0000E+00
total neutron collisions 40449082 capture or escape 9.3393E+03 wcl -5.0000€-01
net multiplication 1.0004E+00 .0000 any termination 1.0085E+04 wc2 -2.5000E-01
computer time so far in this run 89.99 minutes maximum number ever in bank 2
computer time in mcrun 89.95 minutes bank overflows to backup file 0
source particles per minute 5.7777E+03 field length 0
random numbers generated 466116603 most random numbers used was 12366 in history 242791
range of sampled source weights = 9.5102E-01 to 1.0692E+00
1neutron activity in each cell print table 126
tracks population collisions collisions number flux average average
cell entering * weight weighted weighted track weight track mfp
(per history) energy energy (relative) (cm)
1 1 577532 519965 35423477 4.9823E+01 2.5818E-04 5.2493E-01  8.1462E-01 2.1899E+00
2 2 75241 36493 5025605 5.19396+00 4.7126E-05 2.2736E-01 5.9409E-01 1.3345E+00
1keff results for: Far-Field Consequence Study - 32% H20/ 8% UD2 (sp40a) 0 Years 300K probid = 07/26/96 08:40:39
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally 4000 neutrons ﬁer cycle.
this problem has run 30 inactive cycles wit 120293 neutron histories and 100 active cycles with 399419 neutron histories.
this calculation has comfleted the requested number of keff cycles using a total of 519712 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k( collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k{trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .97755 with an estimated standard deviation of .00081%
the estimated 68, 95, & 99 percent keff confidence intervals are .97674 to .97835, .97593 to .97916, and .97541 to .97968

the estimated collision/absorption neutron removal lifetime = 9.36E-05 seconds with an estimated standard deviation of 1.75E-07

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator keff standard deviation 68% confidence 95% confidence 99% confidence corr
collision .97699 .00138 97561 to .97838 97424 to .97974 .97334 to  .98064
absorption .97847 .00110 97736 to .97957 .97627 to .98066 .97556 to .98138
track length .97663 .00134 97529 to .97797 97397 to .97929 .97310 to .98016
col/absorp .97788 .00082 97706 to .97870 97624 to .97952 97571 to .98005 -.1060
abs/trk len 97770 .00080 97690 to .97851 .97610 to .97930 .97558 to .97983 -.1259
col/trk len . 97645 .00135 .97510 to .97780 97376 to .97914 .97288 to .98002 .9838

col/abs/trk len .97755 .00081 97674 to .97835 97593 to .97916 -97541 to .97968
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imcnp version 4a ld=10/01/93 08/23/96 10:15:41
oo e % % Pr o A e e Yo v e e v e ok ok e de ok e W o o o e v o o Ok v v e o Ik v T ok e A ok o e e e ok ok e e ke e e ok ok e dr 9 ok e vk e Y ok o W ek ok prob"d = 08/23/96 10:15:41
inp=sp40a2 outp=sp40a20
1- Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a2) 0 Years 300K
2- % Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- C Water and U0O2 offset each other in porous space 50 C uniform
4- c CELL SPECIFICATIONS
5- » INNER WATER REGION
6- 1 1 8.17526-2 -1 IMP:N=1
7- 2 2 8.38290-2 1 -2 [IMP:N=1
8- C OUTSIDE WORLD
18- 3 0 2 IMP:N=0
11- C SURFACE SPECIFICATIONS
12- 1 S0 140 $ INNER FUEL ZONE
}2- 2 S0 200 $ TUFF REFLECTOR
15- MODE N
16- KCODE 4000 1. 30 130
17- C KSRC 001 0010 00 -20 0029 0205 00 -5 -100 -10
18- C 0-5-20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 55 0 10 10 17
19- C MATERIAL SPECIFICATIONS
20- c 32 (x .99 at 50 C) vol% water in calico Hills tuff - 8 volX% U02
21- c 3.0% original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
22- m1 1001.50c 2.1182-2 8016.50c 4.2711-2 11023.50c 3.9366-4
23- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2
24 - 19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55¢c 1.4037-4
25- 92234 .50c 4.6944-7 92235.50c 3.8253-5 92236.50c 9.1532-6
26- 92238.50c 1.9055-3 93237.50c 2.1829-6
27- mt1 luwtr.01t
28- c 40 (x .99 at 50 C) vol% water in calico Hills tuff
29- m2 1001.50c 2.6477-2 8016.50c 4.1448-2 11023.50c 3.9366-4
30- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2
31- 19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4
32- mt2 lwtr.01t
33- PRINT
1 initial source from file srctp
original number of points 4048
points not in any cell 0
points in cells of zero importance 0
points in void cells 0
points in ambiguous cells 0
total points rejected
points remaining 4048
points after expansion or contraction 3997
nominal source size 4000
initial guess for k(eff.) 1.000000
cycles to skip before tallying 30
number of keff cycles that can be stored 260
total fissfon nubar data are being used.
imaterial composition print table 40

material
number component nuclide, .atom fraction
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92238,

associated thermal s(a,b)

associated thermal s(a b)

material
number

1 1001,

component nucl

92238, .
2 1001, .

26000, .
1cell volumes and masses

atom
density

1 1 8.17526E-02
2 2 8.38290€-02
3 3 .00000E+00
iproblem summary

cell

run terminated when
Far-Field Consequence

neutron creation tracks

source 518810

weight window
cell importance
Wweight cutoff
energy importance
dxtran

forced coltlisions
exp. transform
upscattering

00000000

(n,xn)
fission
total

488
0
- 519298

number of neutrons banke
neutron tracks per sourc

e: sp40a20.sum

.25910 8016, .52244
.03189 14000, .13952
.00172 92234, .00001
.02331 93237, .00003
data sets: lwtr.01t
1585 8016, 49444
.03110 14000, .13606
.00167
data sets: lwtr.01t
ide, mass fraction
.01312 8016, 41972
.04322 14000, . 19681
.00482 92234, .00007
27869 93237 .00032
02326 8016, 57779
.06130 14000, 27919
00683
gram input
density volume
2.70282E+00 .00000E+00
1.90533E+00 .00000E+00
.00000E+00 .00000E+00

130 kcode cycles were done.

Study - 32% H20/ 8% UO2 (sp40a2) 0 Years

weight energy
{per source particle)
1.0023E+00 2.0305€+00
0. 0.
0. 0.
5.8402E-02 3 .2972E-05
0. 0.
0. 0.
0. 0.
0. 1.9681E-07
z. 361E-04 8 .8042E-04
1.0614E+00  2.0310E+00
d 245
e particle 1.0009€+00

BBAOO000O-01717-0200-00021 REV 00 ATTACHMENT X - Page 2
11023, .00482 12000, .00283
19000, .00680 20000, .00697
92235, .00047 92236, .00011
11023, .00470 12000, .00276
19000, .00663 20000, .00679
11023, .00556 12000, .00345
19000, .01335 20000, .01402
92235, .00552 92236, .00133
11023, .00789 12000, .00490
19000, .01894 20000, .01989
print table 50
calculated reason volume
volume mass pieces not calculated
1.14940E+07  3.10664E+07 1
2.20163E+07  4.19483E+07 1
.00000E+00 .00000E+00 0 infinite
08/23/96 13:47:25
300K probid = 08/23/96 10:15:41
neutron loss tracks weight energy
{per source particle)
escape 113 1.2903E-04 1.2917€E-04
energy cutoff 0 0. 0.
time cutoff 0 0. 0.
weight window 0 0. 0.
cell importance 0 0. 0.
weight cutoff 518942 5.8636E-02 3.3741E-05
energy importance 0 0. 0.
dxtran 0 0. 0.
forced collisions 0 0. 0.
exp. transform 0 0. 0.
downscattering 0 0. 1.9372E+00
capture 0 6.0199€-01 5.8119E-02
loss to (n,xn) 243 3.5546E-04 2.9646E-03
loss to fission 0 4.0030E-01 3.2620E-02
total 519298 1.0614E+00 2.0310€E+00
average lifetime, shakes cutoffs
escape 2.1238E+04 tco 1.0000E+34
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neutron collisions per source particle 7.7862E+01 capture 9.3706E+03 eco .0000E+00
total neutron collisions 40395375 capture or escape 9.3722E+03 wWwc1 -5.0000E-01
net multiplication 1.0004E+00 .0000 any termination 1.0137E+04 wc2 -2.5000E-01

computer time so far in this run 89.65 minutes maximum number ever in bank 2

computer time in mcrun 89.61 minutes bank overflows to backup file 0

source particles per minute 5.7894E+03 field length 0

random numbers generated 465318405 most random numbers used was 12040 in history 376270

range of sampled source weights = 9.2915E-01 to 1.0650E+00

fneutron activity in each cell print table 126
tracks population collisions collisions number flux average average
cell entering * weight weighted weighted track weight track mfp
(per history) energy energy (relative) (cm)
1 1 578169 519055 35184913 4.9712E+01 2.6018E-04 5.2471€-01 8.1658E-01 2.2038E+00
2 2 77612 37548 5210462 5.3914E+00 4.6338E-05 2.2143E-01 5.9394E-01 1.3362E+00
total 655781 556603 40395375 5.5103E+01
1keff results for: Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a2) 0 Years 300K probid = 08/23/96 10:15:41

the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally

this problem has run 30 inactive cycles wit 119746 neutron histories and 100 active cycles with

4000 neutrons

ﬁer cycle.
399064 neutron

istories.

this calculation has com?leted the requested number of keff cycles using a total of 518810 fission neutron source histories.

all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the k( collision) cycle values appear
the k(absorption) cycle values appear
the k(trk length) cycle values appear

normally distributed at the 95 percent confidence
normally distributed at the 95 percent confidence
normally distributed at the 95 percent confidence

level
level
tevel

the final estimated combined collision/absorption/track-length keff =

the estimated 68, 95, & 99 percent keff confidence intervals are

.97716 with an estimated

.97643 to .97789, .97571 to

.00073
.97909

standard deviation of

.97861, and .97524 to

the estimated collision/absorption neutron removal lifetime = 9.37E-05 seconds Wwith an estimated standard deviation of 1.80E-07

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator keff standard deviation 68% confidence 95% confidence
collision .97733 .00132 .97600 to .97B66 97469 to .9799
absorption .97701 .00099 .97602 to .97800 .97504 to .9789
track lLength .97708 .00134 .97573 to .97842 97440 to .9797
col/absorp .97713 .00072 97641 to .97785 .97569 to .9785
abs/trk len .97703 .00073 .97630 to .97776 .97558 to .9784
col/trk len 97731 .00134 97597 to .97865 97464 to .9799

99% confidence corr
7 .97383 to .98083
7 97440 to .97961
5 .97353 to .98062
7 .97522 to .97904 -.1824
9 .97510 to .97896 -.1692
8 .97377 to .98085 .9845
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col/abs/trk len .97716 .00073 .97643 to .97789 .97571 to .97861 .97524 to .97909
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1

File Name: sp40al0.sum BBA000000-01717-0200-00021 REV 00

mcn version é4a Ld=10/01/93 07/26/96 12:01:33

***E*************************************w*******************************

inp=sp40al outp=sp40al.o

ATTACHMENT XI -

probid =

1- Far-Field Consequence Study - 32% H20/ 8% U02 (sp40al) 0 Years 600K
2- c Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded by tuff
3- c Water and UQO2 offset each other in porous space / H20 @ 500k
4- c CELL SPECIFICATIONS
5- c INNER WATER REGION
6- 1 1 7.48846-2 -1 IMP:N=1
7- 2 2 8.38290-2 1 -2 [IMP:N=1
8- C OUTSIDE WORLD
18- 3 0 2 IMP:N=0
1- [ SURFACE SPECIFICATIONS
12- 1 S0 140 $ INNER FUEL ZONE
}2- 2 so 200 $ TUFF REFLECTOR
15- MODE N
16- KCODE 4000 1. 30 130
17- C KSRC 001 0010 00 -20 00129 D205 0O -5 -100 -10
18- c 0-5-20 -100 -130 -10 1400 -15 -10 -5 -16 55 0 10 10 17
19- c MATERIAL SPECIFICATIONS
20- c 32 (x .776 at 265 C) volX water in calico Hills tuff - 8 vol% UO2
21- c 3.0%4 Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes
22- mi 1001.53c 1.6603-2 8016.53c 4.0422-2 11023.50c 3.9366-4
23- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2
24~ 19000.50¢c 5.5591-4 20000.50c 5.6949-4 26000.55¢c 1.4037-4
25- 92234.50c 4.6944-7 92235.53c 3.8253-5 92236.50c 9.1532-6
26- 92238.53c 1.9055-3 93237.50c 2.1829-6
27- mt1 lwtr.03t
28- c 40 (x .99 at 50 C) vol% water in calico Hills tuff
29- m2 1001.53¢ 2.6477-2 8016.53c 4.1448-2 11023.50c 3.9366-4
30- 12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2
31- 19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55¢c 1.4037-4
32- mt2 lutr.02t
33- PRINT
1 initial source from file srctp

original number of points
points not in any cell
points in cells of zero importance
points in void cells
points in ambiguous cells
total points rejected
points remaining
points after expansion or contraction
nominal source size

initial guess for k(eff.)

cycles to skip before tallying

number of keff cycles that can be stored
total fission nubar data are being used.

warning. twtr.02t and
imaterial composition

lutr.03t are

4001

[=F =YY ]

0

4001
4000
4000
1.000000
30

260

both called for.

Page 1

07/26/96 12:01:33

print table 40
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File Name: sp4Cal0.sum

materiat
number component nuclide, atom fraction
1 1001, .22172 8016,
13027, .03481 14000,
26000, .00187 92234,
2238, .02545 93237,
associated thermal s(a,b) data sets: lwtr
2 1001, .31585 8016,
13027, .03110 14000,
26000, .00167
associated thermal s(a,b) data sets: lwtr

material
number

1 1001,
13027,
26000,
92238,
2 1001,
13027,
26000,
1cell volumes and masses
cell atom
density

1 1 7.48846E-02
2 2 8.38290€E-02
3 3  .00000E+00
1problem summary

run terminated when
+

Far-Field Consequence

component nuclide, mass fraction

.01055 8016,
046434 14000,
00494 92234,
.28593 93237,
.02326 8016,
.06130 14000,
.00683
gram i
density v
2.63436E+00 .0
1.90533€+00 .0
.00000€E+00 .0

130 kcode cycles

0

neutron creation tracks weight

(per source

source 519688 1.0006E+00
weight window 0 0.

cell importance 0 0.

weight cutoff 0 6.4155E-02
energy importance 0 0.

dxtran 0 0.

forced collisions 0 0.

exp. transform 0 0.
upscattering 0 0.

(n,xn) 538 7.8906E-04
fission 0 0.

total 520226 1.0655E+00

.53979
.15232
.00001
.00003
.03t
49444
.13606

.02t

.40755
.20193
.00007
.00033
57779
.27919

nput
olume

0000E+00

0000E+00
0000E+00

were done.

energy
particle)

2.0277E+00

17917€-05

4039E-07
.5245E-04

2.0283E+00

oW WOOOO=200
. . .

BBA000000-01717-0200-00021 REV 00

Study - 32% H20/ 8% UO02 (sp40al) O Years

ATTACHMENT XI -

Page 2

11023, .00526 12000, .00309
19000, .00742 20000, .00760
92235, .00051 92236, .00012
11023, .00470 12000, .00276
19000, .00663 20000, .00679
11023, .00570 12000, .00354
19000, .01370 20000, .01439
92235, .00567 92236, .00136
11023, .00789 12000, .00490
19000, .01894 20000, .01989
print table 50
calculated reason volume
volume mass pieces not calculated
1.94940E+07 3.02795€+07 1
2.20163E+07 4_19483E+07 1
.00000E+00 .00000E+00 0 infinite
07/26/96 14:46:59
600K probid = 07/26/96 12:01:33
neutron loss tracks weight energy
(per source particle)
escape 112 1.1480€-04 1.1651E-04
energy cutoff 0 C. 0.
time cutoff 0 0. Q.
weight window 0 0. 0.
cell importance 0 0. 0.
weight cutoff 519846 6.4103E-02 3.9674E-05
energy importance 0 0. 0.
dxtran 0 0. 0.
forced collisions 0 0. 0.
exp. transform 0 0 0.
downscattering 0 0. 1.9255E+00
capture 0 6.1590E-01 6.2459E-02
loss to (n,xn) 268 3.9334E-04 3.2773€E-03
loss to fission 0 3.8503E-01 3.6840E-02
total 520226 1.0655€E+00 2.0283E+00
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number of neutrons banked 270 average lifetime, shakes cutoffs
neutron tracks per source particle 1.0010E+00 escape 3.0559E+04 tco 1.0000E+34
neutron collisions per source particle 7.9711E+01 capture 9.5684E+03 eco .0000E+00
total neutron collisions 41424645 capture or escape 9.5708E+03 wc1l -5.0000E-01
net multiplication 1.0004E+00 .0000 any termination 1.0408E+04 wc2 -2.5000E-01
computer time so far in this run 95.66 minutes maximum number ever in bank 2
computer time in mcrun 95.62 minutes bank overflows to backup file 0
source particles per minute 5.4349E+03 field tength 0
random numbers generated 480822729 most random numbers used was 12386 in history 367999
range of sampled source weights = 9.0744E-01 to 1.0579E+00
1neutron activity in each cell print table 126
tracks population collisions collisions number flux average average
cell entering * weight weighted weighted track weight track mfp
(per history) energy energy (relative) (cm)
1 1 599158 519957 34357801 4.8313E+01 3.0916E-04 5.0477E-01 8.0256E-01 2.5043E+00
2 2 102454 48279 7066844 7.2108E+00  4.6390E-05 1.9975€-01 5.7956E-01 1.3152E+00
total 701612 568236 41424645 5.5524E+01
1keff results for: Far-Field Consequence Study - 32% H20/ BX UO2 (sp40al) 0 Years 600K probid = 07/26/96 12:01:33
the initial fission neutron source distribution was read from the srctp file named srctp .
the criticality problem was scheduled to ski 30 cycles and run a total of 130 cycles with nominally 4000 neutrons Eer cycle.
this problem has run 30 inactive cycles wit 119927 neutron histories and 100 active cycles with 399761 neutron histories.
this catculation has com?leted the requested number of keff cycles using a total of 519688 fission neutron source histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:
the k¢ collision) cycle values appear normally distributed at the 95 percent confidence level

the k(absorption) cycle values appear normally distributed at the 95 percent confidence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

the final estimated combined collision/absorption/track-length keff = .94240 with an estimated standard deviation of .00099
the estimated 68, 95, & 99 percent keff confidence intervals are .94141 to .94339, .94042 to .94437, and .93978 to .94502

the estimated collision/absorption neutron removal lifetime = 9.56E-05 seconds with an estimated standard deviation of 2.03E-07

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estimator keff standard deviation 68% confidence 95% confidence 99% confidence corr
collision .94224 .00151 .94073 to .94375 .93924 to .94524 .93826 to .94622
absorption 94255 .00119 .94136 to .94375 94017 to .94493 .93940 to .94571
track length .94207 .00153 .94054 to .94361 .93902 to .94513 .93802 to .94613

col/absorp . 94244 . 00099 .94145 to .94342 .94047 to .94440 .93983 to .94504 .1015
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Page &4
abs/trk len .94238 .00099 .94139 to  .94336 .94042 to .94434 .93978 to .94498 .0842
col/trk len .94227 .00152 94075 to .94379 .93924 to .94529 .93826 to .94628 .9876
col/abs/trk len .94240 . 00099 .94141 to ,94339 .94042 to .94437 .93978 to .94502
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1

- module
SAS2H:
44gro
[

fomi
arbm-

8 1996 File Name: tuff7.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIII -

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

: Far-Field Crit based on B&W 15x15, 3.00Wt%, 20gwd/mtu 40% H20/ 8% UD2

up tatticecell

xtures of tuff infinite slabs:

ftuff 2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354
13027 4.434 14000 20.193 19000 1.370 20000 1.439
26000 0.494 92235 0.567 92234 0.007 92236 0.136
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
r-93 10 1-20 538 end
zr-94 10 1-20 538 end
2r-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 10 1-20 538 end
ru-101 1 0 1-20 538 end
ru-106 1 0 1-20 538 end
pd- 105 1 0 1-20 538 end
pd-108 10 1-20 538 end
ag-109 1 0 1-20 538 end
sb-124 10 1-20 538 end
xe-131 10 1-20 538 end
xe-132 1 0 1-20 538 end
xe-135 10 1-20 538 end
xe-136 1 0 1-20 538 end
cs-134 10 1-20 538 end
cs-135 10 1-20 538 end
cs-137 1 0 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-144 101- 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 1 0 1-20 538 end
sm-150 10 1- 20 538 end
sm-151 1 0 1-20 538 end
sm-152 10 1- 20 538 end
gd- 155 10 1-20 538 end
eu- 153 10 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

arbm-

13027 6.130 14000 27.919 19000 .894 20000 1.989
26000 0.683 2 1.0 323, en

tuff2 1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490
13027 6. 130 14000 27.919 19000 1.894 20000 1.989
26000 0.683 3 1.0 323, end

Page 1



Aug 29 13:58 1996

File Name: tuff7.sum

' fuel-pin-cell geometry:
1

symms labcel l
!

-~ - -

’

340.

280. 1 3 281.

2 end

assembly and cycle parameters:

BBA000000-01717-0200-00021 REV 00

npin/assm=1 fuelngth=280. ncycles=1 nlib/cyc=5 volfueltot=1.14%4E7
printlevel=6 inplevel=0 end
power=0.004 burn=3.6525e2 down=1.82625e3

0 * normal termination *

1

end
00000000000
0000000000000
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scale version:

ke deodk R

ek ok program verification information
etk h

hdadabald code system:

ok v &

ok kA
Tk dekok
Ve o i ook
o de ke ke ke
Rk kk

P2 3222 2222222 RS TR TRLTLSSI 222 S22 22 2R S22 22 et 2 s it il s ldd bty dd
HRAU AR RRRERENEARERNERRAARRRARRRARA AR NN AR R SRR A RRR A AR Rk deokddedrdehdokd ik dededeodk bk

e de ok dr o
LA A2 2

LA Ll program: 000004

whkdd

bdodedodd creation date: 03/13/96

La 2 2 2]

bodododdd Library:

dekhokk
wrde ke ke ok

ThRhkk test code: origens

TRk ddk

bdadaddd version: 3.0

Rhkdh

hedadadodd jobname: davis

whk kR

iRk K date of execution: 08/28/96

*hdekk

wRRA K time of execution: 17:55:58

Jusri/ornl/Scale/bin

hkhkh
* etk
o de ek ok
kKo
Frhkkh
Wk ek
oo A e e de
ke hnk
e ek
¥k dekk
*hkkdk
ok gk ok
L3 22
LA s 21
* ¥ de ke ke
ek kk
¥ & he ke W
e ek
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o o ek e W ek ok k
o de & ok e *ohhkk
ARARAAAR AR IRRAARRATRR I AN A AR AR AR AR AA AR T AR R AR hR Rk hddedkdhh kdrdddkhdkhhikddkki
o e e e e e e e Jt vk e e e e e e o e o o ok o e 3 T T e e R o e Sk e e ol o e o ok e o o A o A e o e e e e o o e o o o ok o e ke i e ok e e e ok e e ok
o v e e e e e e T e e e e e e o e e ok Sk o o e o o ok o e o o ot v ok e e e o ke s ok o e e e o e o R ok e ok o e o e o ok o o e ol e e o e ok e e ke e ok e kel

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 bl. Erec. machine word applied has, at least, a 16 significant figure accuracy.
0 short-lived split test fraction, gxn = 9.1188E-04
0 half-norm of matrix used, axn = 7.0000E+0D
1] 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.
0 S54q array has 12 entries.
1library information...
cross-section data taken from position number 1 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

pass 0

*scale-system control modute 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...
ARRARAARERRRREARAR RN NNARRTRRRRR SRR ARARRA AR AARRR R TR R Rk A kd ol frodeddede e dedrdrdede e e ok e o

*
prelim iwr 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 ere from the master photon data base,
produced to include bremsstrahlung from uo2 matrix

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

P 23 2 i s XTI AT RIS 2 20222 222 220 222 2222 a2t il el i il il dddd

I EEEEENEENBREEREEEEEEREES.
* % % kN ¥ XX ERNEEEEEEEAN
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0 Y e e et de v e % e v e o v o T o o o e 2 vk o v o e 9 3 ok i ok e e e e o o o g ol e Yo o o e o e o e ok e o e e e ke ke Y o e o o e o ok o o e o o O e o e ok o e ok ok e
0 .other jdentification and sizes of library.
0 data set name: ft33f001
0 8/28/1996 date library was produced
0 1697 total number of nuctides 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 e e vk e e e e o o ok I e e A e o o v s e v ok o I e o e e I ok e ol A o o e e e e o e o o e o e e T T ok i W e T o e e e o o e o e ok R e e ke e ek o e e e ok
1
sas2h: far-field crit based on b&w 15x15, 3.00wWt¥, 20gwd/mtu 40% hZo/ 8% uo2 light elements page
0 nuclide concentratlons, grams
basis =single reactor assembly
initial 1E-18 d
na 23 1.73E+05 1.73€E+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 40% h2o/ 8% uo2 actinides page
nucl ide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
u234 2.12E+03 2.12E+03
u23s 1.72E+05 1.72E+05
u236  4.12E+04 4.12E+04
u23g 8.66E+06 B.66E+06
np237 9.99E+03 9.99E+03
total 8.88E+06 8.88E+06
1 sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o0/ 8X uo2 page
0 powers= .00mw, burnup= U.mud6 flux= 3. 00E+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 .3 d . 54.8 d 73.1 73.1 d
productions 1.023182E+06 1.023182€E+06 1.023183E+06 .023183E+06 .023183E+06 .023183E+06
absorptions  8.460824E+05 8.460847E+05 8.460852E+05 8.460858E+05 8 460863E+05 8 460863E+05
k infinity 1.209317E+00 1.209314E+00 1.209314E+00 1.209314E+00 1.209313E+00 1.209313E+00
0 P initial 18.3 d 36.5 d 54.8 d 73.1d 73.1 d
actinide
absorptionz 8.423173E+05 8.423174E+05 8.423176E+05 8.423178E+05 8.423180E+05 8.423180E+05
non-actinide
abs. fracs. 4.450083E-03  4.452646E-03 4.453003E-03  4.453421E-03  4.453838E-03  4.453838E-03
1 sas2h: far-field crit based on b&w 15x15, 3. OOutX 20gwd/mtu 40X h2o/ 8% uo2 fission products page
0 fraction of total a sorptlon rate
power= .00mw, burnup= 0.mwd, flux= 3.00E+08n/cm**2-sec
0 fnitial 18.3 d 36.5 d 54.8d 73.1d 73.1d
xe135 .00E+00 2.28E-06 2.28E-06 2.28E-06 2.28E-06 2.28E-06
sm149 .00E+00 3.01E-07 6.68E-07 1.04E-06 1.40E-06 1.40E-06
sm151 .00E+00 1.54E-08 3.22E-08 4.91E-08 6.59E-08 6.59E-08
nd143 .00E+00 2.56E-09 8.54E-09 1.59€E-08 2.37E-08 2.37€E-08
gd157 .00E+00 3.74E-09 7.67E-09 1.16E-08 1.55E-08 1.55E-08
cd113 .00E+00 3.18E-09 6.42E-09 9.65E-09 1.29€-08 1.29E-08
pmi&7 .00E+00 1.47E-09 &.39E-09 7.73E-09 1.12E-08 1.12E-08
rh105 .00E+00 B8.28E-09 8.28E-09 8.28E-09 8.28E-09 8.28E-09
xe131 LO00E+00 1.16E-09 3.30E-09 S5.64E-09 8.03E-09 8.03E-09
cs133 .00E+00 1.14E-09 3.05E-09 5.04E-09 7.03E-09 7.03E-09
rh103 .00E+00 S5.01E-10 1.82E-09 3.73E-09 6.06E-09 6.07E-09
tc 99 .00E+00 1.07E-09 2.44E-09 3.82€E-09 5.21E-09 5.21E-09
eu155 .00E+00 1.18E-09 2.34E-09 3.50E-09 &4.65E-09 4.65E-09
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nd145 .00E+00 1.04E-09 2.10E-09 3.17E-09 4.23E-09 4.23E-09
pri143 .00E+00 1.61E-09 2.36E-09 2.66E-09 2.7BE-09 2.78E-09
sm152 .00E+00 5.54E-10 1.11E-09 1.66E-09 2.22E-09 2.22E-09
xe133 .00E+00 1.81E-09 2.01E-09 2.03E-09 2.03E-09 2.03E-09
kr 83 -00E+00 4.42E-10 B8.90E-10 1.34E-09 1.79E-09 1.79E-09
cs135 .00E+00 4.04E-10 8.29E-10 1.25E-09 1.68E-09 1.68E-09
ru101 .00E+00 3.25E-10 6.50E-10 9.75E-10 1.30E-09 1.30E-09
celél .00E+00 5.08E-10 8.58E-10 1.10E-09 1.26E-09 1.26E-09
eul53 .00E+00 2.36E-10 5.15E-10 7.93E-10 1.07E-09 1.07E-09
La139 .00E+00 2.48E-10 4.98E-10 7.47E-10 9.96E-10 9.96E-10
pm149 .00E+00 9.59E-10 9.62E-10 9.62E-10 9.62E-10 9.62E-10
nd147 .00E+00 6.46E-10 8.50E-10 9.15E-10 9.35E-10 9.35E-10
pri141 .00E+00 5.22€-11 1.87E-10 3.78E-10 6.06E-10 6.06E-10
pd105 .00E+00 1.05E-10 2.24E-10 3.43E-10 4.62E-10 4.62E-10
zr 93 .00E+00 1.03E-10 2.09E-10 3.15E-10 4.22E-10 4.22E-10
mo 95 .00E+00 7.52E-12 5.27E-11 1.57E-10 3.28E-10 3.28E-10
gd155 .00E+00 1.81E-11 7.23E-11 1.62E-10 2.88E-10 2.88E-10
i129 .00E+00 6.40E-11 1.33E-10 2.04E-10 2.78€-10 2.78E-10
ru103 .00E+00 9.82E-11 1.69E-10 2.21E-10 2.58£-10 2.58E-10
mo 97 .00E+00 5.33E-11 1.10E-10 1.67E-10 2.23E-10 2.23E-10
ag109 .00E+00 3.84E-11 7.86E-11 1.19E-10 1.59E-10 1.59E-10
pm1i51 .00E+00 1.09€-10 1.09E-10 1.09E-10 1.09E-10 1.09E-10
cel4sd .00E+00 2.61E-11 5.10E-11 7.48E-11 9.77e-11 9.77e-11
sm147 .O0E+00 2.65E-12 1.69E-11 &.69E-11 9.39E-11 9.39E-11
r 95 .00E+00 3.01E-11 5.48t-11 7.51E-11 9.18E-11 9.18E-11
rul02 .D0E+00 2.29E-11 4.586-11 6.87E-11 9.16E-11 9.16E-11
sr 90 .00E+00 2.09E-11 &.18E-11 6.26E-11 B8.34E-11 8.34E-11
y 91 .00E+00 2.71E-11 4.97E-11 6.80E-11 B8.27E-11 8.27e-11
celé4?2 .00E+00 2.05E-11 4.12E-11 6.18E-11 8.25E-11 8.25E-11
nd148 .00E+00 1.99E-11 3.99E-11 5.98€-11 7.98E-11 7.98E-11
nd146 .00E+00 1.66E-11 3.32E-11 4.99E-11 6.656-11 6.65E-11
ba138 .00E+00 1.41E-11 2.83E-11 4.25E-11 5.67E-11 5.67E-11
pd108 .00E+00 1.37€E-11 2.75€-11 4.12E-11 5.50E-11 5.50E-11
in115 .00E+00 1.10E-11 2.46E-11 3.B4E-11 5.22E-11 5.22e-11
ba140 .00E+00 2.97E-11 4.07E-11 4.48E-11 4.63E-11 4.63E-11
xe132 .00E+00 9.05E-12 2.12E-11 3.33E-11 4.55e-11 .55E-11
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o0/ 8% uo2 fission products page 5
0 fraction of total aBsorptlon rate
power= .00mw, burnup= 0.mwd, flux= 3.00E+08n/cm**2-sec
0 initial 18.3 d 36.5 d 54.8 d 73.1d 73.1 d
nb 95 .00E+00 &.55E-12 1.536-11 2.89€E-11 4.35E-11 4.35E-11
celé0 .00E+00 &4.43E-12 1.48E-11 2.74E-11 4.08E-11 4.08E-11
sm153 L00E+00 3.79E-11 3.79E-11 3.79E-11 3.79E-11 3.79€-11
eul51 .D0E+00 2.20E-12 9.19E-12 2.10E-11 3.76E-11 3.76E-11
y 89 .00E+00 2.93E-12 1.08E-11 2.26E-11 3.75E-11 3.75e-11
zr 91 .00E+00 2.63E-12 1.00E-11 2.12E-11 3.54E-11 3.54E-11
mo 98 .00E+00 B8.46E-12 1.69E-11 2.54E-11 3.38E-11 3.38e-11
eul56 .00E+00 1.91E-11 2.78E-11 3.16E-11 3.32E-11 3.32E-11
mo100 .00E+00 8.09E-12 1.62E-11 2.43E-11 3.24E-11 3.24E-11
pd107 .00E+00 7.96E-12 1.59E-11 2.39E-11 3.19E-11 3.19€E-11
xe134 .00E+00 7.83E-12 1.57E-11 2.36E-11 3.14E-11 3.14E-11
zr 92 .00E+00 6.33E-12 1.28E-11 1.92E-11 2.57e-11 2.57e-11
nd144 .00E+00 1.62E-12 6.40E-12 1.42E-11 2.49E-11 2.49E-11
kr 87 .00E+00 2.26E-11 2.26E-11 2.26E-11 2.26E-11 2.20E-11
zr 96 .00E+00 5.21E-12 1.04E-11 1.56E-11 2.08E-11 2.08E-11
rul0é .00E+00 4.96E-12 9.93E-12 1.49E-11 1.99€-11 1.99E-11
sr 89 .00E+00 6.73E-12 1.20E-11 1.61E-11 1.92E-11 1.92e-11
nd150 .00E+00 &4.44E-12 8.88E-12 1.33£-11 1.78€-11 1.78eE-11
cs137 .00E+00 4.37E-12 8.74E-12 1.31E-11 1.75e-11 1.75e-11



Aug 29 13:58 1996

cel43
xe136
i127

1 saszh:

power=

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

File Name: tuff7.sum

BOROPNNWNONN
S RNNOWO =~
mmmmmmmmmmm

[--]

N

m
'

--a-cnuuu\&&moomm—m---a--mwu-oub—-
B . e os
~
Qo
m
fl
-
(V]

mmmmmmmmm
[ R I T R R I |
[ QU W I G
WWWWNSWWWWW

1.57€-1

.00mw, burnup=
18

initiatl

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.Q0E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+CQ0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

-t A NNWWNOWVNE S VIVIAaO NN = -

VOB OWNH™WWNES~N
VNV =20NO0 O
mmmmmmmmmmmmm
e [
T A )
NNNNNNNN 2NN -

WHHWWO VR VO S = SO N WL LWL Ao = — 0 —
b e . v T TR

9

-

m

.

-

~

.36E-13

I N I A R e T T T T T R T T T TR T I |
T S A e T T )
WWHNNONNNNNNONNNNNDNNNN NN = e - -

VPR =2NNSAS OO0V 2NOPRVIOONVINO WIS
SWSHVINO 2N = WNNOWVNTWNONON NN

mmMmmMmmmmmmmmmmmmmmmmmmmmMmmmmm

OOt itz iz ma NN AP VIV N0 = 2 3 2
1
-
w

[¥,]
o
O
m
'
-
w

5.19€E-13

mmmmmmmm
P T T T

WWWNNNNYND

BBA000000-01717-0200-00021 REV 00

1.74E-1
1.70€E-1
1.70E-1
1.60E-1
1.32E-1
.29E-1
.10€E-1
.00E-1
.69E- 1.
.50E-1
.39E-1
.32E-1
.02E-1
.78E-1
.56E-1
.48E-1
.29E-1
.69E-1
.61E-1
.S7E-1
.89€E-1
.89€-1
T1E-1
.40E- }
1.16€-12
9.66E-13
9.15E-13

_a_a_a.admr\)muumo\‘\‘s‘\‘q_-_-_-
NNVRONNNNDNNNNNNNNNOADNNDN = - e et

fraction of total absorptlon rate
fézxé 3. 00E;08n/cm**2 sec

0.mwd,

36.5d

.46E-13
.37E-13
.75E-13
.25E-13
.89E-13
.T4E-13
.62E-14
-09E-13
.95E-13
.26E-13
.23E-13

OON =2 S~ WWO

.
OC20O0OW 22

SE-13

PNOOO AR adaaaaNWNNNWSUWN
P T .
~
N
m
'

-
w

—h el el bl —
BERDPUWWS

73.1 d

.92E-13
.89E-13
.51E-13
.50E-13
.99E-13
.48E-13
.46E-13
.19E-13
.95€-13
.53€E-13
.46E-13
.42€-13
2.28E-13
1.88E-13
1.81E-13
1.60E-13
1.49€-13
1.47€-13
1.39€-13
1.25€-13
1.09€-13
1.08€-13
7.51€E-14
6.05E-14

NN NWWWNWS OO

W
o
m
'
-
(V]

ATTACHMENT XIII -

far-field crit based on baw 15x15, 3.00wt%, Zogud/mtu 40% h2o/ 8% uo2

Page 7

fission products
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cs136 .00E+00 3.45E-14 &4.77E-14 5.27E-14 5.47E-14 5.47E-14
cdi116 .00E+00 1.28E-14 2.55E-14 3.83E-14 5.10E-14 S5.10E-14
sn122 .00E+00 1.25E-14 2.49E-14 3.74E-14 4.98E-14 4.9BE-14
bal136 .00E+00 5.16€E-15 1.60E-14 2.91E-14 4.29E-14 4.29E-14
sn120 .00E+00 9.38E-15 1.88E-14 2.81E-14 3.75E-14 3.75E-14
kr 82 .00E+00 7.80E-15 1.65E-14 2.52E-14 3.39E-14 3.39E-14
cs134 .00E+00 7.60E-15 1.53E-14 2.31€E-14 3.10E-14 3.10E-14
dy163 .00E+00 7.67E-15 1.53E-14 2.30E-14 3.07E-14 3.07E-14
ru105 .00E+00 3.00E-14 3.00E-14 3.00E-14 3.00E-14 3.00E-14
sn125 .00E+00 2.15E-14 2.73E-14 2.88E-14 2.93E-14 2.92E-14
ge 73 .00E+00 7.17E-15 1.45E-14 2.17E-14 2.90E-14 2.90E-14
ru 99 .00E+00 5.42€E-15 1.25E-14 1.96E-14 2.67E-14 2.67E-14
zr 90 .00E+00 1.04E-15 5.05E-15 1.21E-14 2.23E-14 2.23E-14
te125 .00E+00 1.06E-15 4.62E-15 1.09E-14 2.01E-14 2.01E-14
xe130 .00E+00 4.76E-15 9.70E-15 1.46E-14 1.96E-14 1.96E-14
mo 96 .00E+00 3.41E-15 7.09E-15 1.0BE-14 1.44E-14 1.44E-14
pm148 .00E+00 1.05E-15 4.31E-15 B8.63E-15 1.33E-14 1.33E-14
rb 88 .00E+00 1.27E-14 1.27E-14 1.27E-14 1.27E-14 1.27E-14
ge 76 .00E+00 2.66E-15 5.33€-15 7.99E-15 1.07E-14 1.07E-14
i135 .00E+00 1.00E-14 1.00E-14 1.00E-14 1.00E-14 9.95E-15
te132 .00E+00 9.30E-15 9.49E-15 9.49E-15 9.49E-15 9.49E-15
gd160 .00E+00 1.69E-15 3.37E-15 5.06E-15 6.75E-15 6.75E-15
tel3s4 .00E+00 S.77E-15 5.77E-15 S5.77€-15 S5.77E-15 5.39E-15
tel126 .00E+00 9.22E-16 2.08E-15 3.33E-15 4.60E-15 4.60E-15
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8X uo2 fission products page
0 fraction of total absorptlon rate
powers= .00mw, burnup= 0.mwd, flux= 3.00E+08n/cm**2-sec
0 initial 18.3 d 36.5d 54.8 d 73.1d 73.1d
sn123 .00E+00 9.65E-16 1.84E-15 2.63E-15 3.35E-15 3.35E-15
sb126 .00E+00 1.91E-15 2.60E-15 2.85E-15 2.94E-15 2.94E-15
ru100 .00E+00 6.49E-16 1.30E-15 1.96E-15 2.63E-15 2.63E-15
ho165 .00E+00 5.26E-16 1.06E-15 1.59E-15 2.12E-15 2.12E-15
in117m .00E+00 2.07E-15 2.07E-15 2.07E-15 2.07E-15 2.07E-15
sr 87 .00E+00 3.04E-16 6.09E-16 9.13E-16 1.22E-15 1.22E-15
sb124 .00E+00 3.98E-16 7.21E-16 9.83E-16 1.20E-15 1.20E-15
i130 .00E+00 7.10E-16 7.11€-16 T7.11E-16 7.11E-16 7.0BE-16
nb 94 .00E+00 1.75E-16 3.51E-16 5.26€-16 T7.01E-16 7.01E-16
int17 .00E+00 6.07E-16 &.07E-16 6.07€E-16 6.07E-16 6.07E-16
ge 74 .00E+00 1.47E-16 2.93E-16 4.40E-16 5.86E-16 5.86E-16
te124 .00E+00 4.65E-17 1.42E-16 2.78E-16 4.47E-16 4.4TE-16
in113 .00E+00 2.49E-17 1.00E-16 2.26E-16 4.02E-16 4.02E-16
ge 72 .Q0E+00 B8.33E-17 1.86E-16 2.89E-16 3.92E-16 3.92E-16
eul52 .00E+00 B8.17E-17 1.66E-16 2.57E-16 3.57E-16 3.57E-16
se 76 .00E+00 5.68E-17 1.19E-16 1.80E-16 2.42E-16 2.42E-16
sr 86 .00E+00 2.40E-17 7.85E-17 1.48E-16 2.26E-16 2.26E-16
rb 86 .00E+00 1.18€E-16 1.78E-16 2.08E-16 2.23E-16 2.23E-16
dy165 .00E+00 2.08E-16 2.08E-16 2.08E-16 2.08E-16 2.07E-16
ba135 .00E+00 3.50E-17 7.35E-17 1.15E-16 1.61€-16 1.61€-16
tb160 .00E+00 &4.73E-17 B.72E-17 1.21E-16 1.49E-16 1.49E-16
cd118 .00E+00 1.19E-16 1.19E-16 1.19E-16 1.19E-16 1.12E-16
ge 75 .00E+00 B8.51E-17 B.51E-17 8.51E-17 8.51E-17 8.39€E-17
xe128 .00E+00 1.36E-17 2.73E-17 4.09E-17 S5.46E-17 5.46E-17
er166 .00E+00 9.94E-18 2.45E-17 3.92E-17 5.39E-17 5.39e-17
nd142 .00E+00 7.24E-18 1.63E-17 2.77€-17 &.22E-17 4.22E-17
gd152 .00E+00 7.41E-18 1.52E-17 2.33E-17 3.20E-17 3.20E-17
gd154 .00E+00 1.97E-18 7.S0E-18 1.66E-17 2.95E-17 2.95E-17
sm148 .00E+00 &.19E-19 3.84E-18 1.29E-17 2.91E-17 2.91E-17
in119m .00E+00 2.97€-17 2.97E-17 2.97E-17 2.97E-17 2.80E-17
cd110 .00E+00 3.68E-18 B8.09E-18 1.32E-17 1.90E-17 1.90E-17



gram atoms

ATTACHMENT XIII -

Aug 29 13:58 1996 File Name: tuff7.sum BBA0O0O0000-01717-0200-00021 REV 00
ba134 .00E+00 1.22E-18 &4.73E-18 1.06E-17 1.88E-17 1.88E-17
kr 80 .00E+00 4.07E-18 8.19E-18 1.23E-17 1.64E-17 1.64E-17
dy160 .00E+00 9.41E-19 3.55E-18 7.55E-18 1.27E-17 1.27E-17

d104 .00E+00 4.32E-19 1.64E-18 4.18E-18 B8.50E-18 8.50E-18

r 79 .00E+00 3.76E-19 1.02E-18 1.94E-18 3.13€-18 3.13E-18
te122 .00E+00 4.26E-19 9.68E-19 1.52E-18 2.07E-18 2.07E-18
in119 .00E+00 2.32E-18 2.32E-18 2.32E-18 2.32E-18 1.54E-18
be 9 .00E+00 3.43E-19 6.85E-19 1.02E-18 1.37e-18 1.37E-18
pr142 .00E+00 6.42E-19 7.95€E-19 1.01E-18 1.276-18 1.27€-18
xe129 .00E+00 1.03E-19 3.39E-19 7.15E-19 1.24E-18 1.24€E-18
ag107 .00E+00 6.99E-20 2.83E-19 6.39E-19 1.136-18 1.13E-18
nb 93 .00E+00 1.76E-19 3.56E-19 5.36E-19 7.22€-19 7.22E-19
sn11é .00E+00 1.53E-19 3.16E-19 4.82E-19 6.556-19 6.55E-19
i 7 .00E+00 1.33E-19 2.66E-19 3.99E-19 5.326-19 5.32E-19
te123 .00E+00 7.98E-20 1.80E-19 3.03E-19 &4.42E-19 4.42E-19
ert67 .0DE+00 5.32E-20 1.06E-19 1.60E-19 2.13E-19 2.13E-19
cd109 .00E+00 3.33E-21 9.98E-21 1.33E-20 2.00E-20 2.00E-20
cs134m .00E+00 .00E+00 3.33E-21 6.65E-21 9.98E-21 9.98E-21

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

0 fraction of total absorption rate

power= .00mw, burnup= 0.mwd, flux= 3.00E+08n/cm**2-sec

0 initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1d

1 cd108 .00E+00 3.33E-21 6.65E-21 6.65E-21 9.93E-21 9.98E-21
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2

power= &4 .000E-03mw, burnup=2.9220E-01mud flux= 3.00E+08n/cm**2-sec

0 nuclide concentrations,

basis = single reactor assembly

charge 18.3 d 36.5 d 54.8 d .1d 73.1d

h 1 .00E+00 &4.40E-09 B.81E-09 1.32E-08 1.76E-08 1.76E-08
h 2 .00E+00 1.31E-11 2.61E-11 3.92E-11 5.22E-11 5.22E-11
h 3 .00E+00 9.56E-14 1.91E-13 2.86E-13 3.81E-13 3.81E-13
h 4 .00E+00 3.87E-37 7.72E-37 1.16E-36 1.54E-36 .00E+00
he 3 .00E+00 1.34E-16 5.37E-16 1.21E-15 2.15€-15 2.15E-15
he & .00E+00 7.28E-10 1.46E-09 2.18E-09 2.91E-09 2.91E€-09
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
na 22 .00E+00 5.68E-13 1.13E-12 1.68E-12 2.23E-12 2.23E-12
na 23  7.536+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 3.64E-08 3.64E-08 3.63E-08
na 24m .00E+00 5.99E-15 5.99E-15 5.99E-15 5.99E-15 5.99E-30
na 25 .00E+00 2.88E-30 5.76E-30 B.64E-30 1.15E-29 6.08E-31
mg 24 .00E+00 7.55E-07 1.55E-06 2.34E-06 3.13E-06 3.13E-06
mg 25 .00E+00 9.58E-14 1.92E-13 2.87E-13 3.83E-13 3.83E-13
mg 26 .00E+00 1.31E-11 2.61E-11 3.92E-11 5.22E-11 5.22E-11
mg 27 .00E+00 2.18E-12 2.18E-12 2.18E-12 2.18E-12 1.60E-12
mg 28 L.00E+00 4.41E-24 4.41E-24 4.41E-24 4 .41E-24 4.40E-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 2.70E-10 2.70E-10 7.33E-11
al 29 .00E+00 3.80E-32 1.52E-31 3.42E-31 6.08€E-31 3.89E-31
al 30 .00E+00 .00E+00 .00E+00 . 00E+00 .00E+00 .00E+00
si 28 .00E+00 2.20E-06 4.40E-06 6.60E-06 B8.79E-06 B8.79E-06
si 29 .00E+00 1.41E-16 5.64E-16 1.27E-15 2.26E-15 2.26E-15
si 30 .00E+00 9.70E-27 7.76E-26 2.62E-25 6.21E-25 6.21E-25
si 31 .00E+00 6.95E-39 5.56E-38 1.88E-37 4.456-37 &4.37E-37
si 32 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 5.75E+04 5.75€+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04

2 £ Lux 3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h20/ 8% uo2

Page 9

fission products

light elements

actinides

page

page

page

9

10



Aug 29 13:58 1996

0000000

power=

np235
np236m
np236
np237
np238
np239
np240m
np240
np241
pu236
pu237
pu238
pu239
pu240
pu2éi
pu2é42
pulé3
pu2éé
u245

File Name:

tuff7.sum

BBA000000-01717-0200-00021 REV 00

nuclide
basis =
charge 18.3 d 36.5 d 54.8 d
.00E+00 2.54E-06 5.08E-06 7.63E-06
.QCE+00 5.65E-31 2.72E-30 6.90E-30
.00E+00 B8.47E-18 6.06E-17 1.82E-16
.00E+00 3.89E-17 2.14E-16 6.13E-16
.00E+00 1.04E-14 7.46E-14 2.28E-13
.00E+00 1.28E-06 2.55E-06 3.83E-06
.00E+00 3.02E-09 3.02E-09 3.02E-09
.00E+D0 2.58E-07 5.16E-07 7.74E-07
.00E+00 2.39€-18 4.78E-18 7.17E-18
.00E+00 2.19E-07 3.49E-07 &.26E-07
.00E+00 3.60E-08 7.50€E-08 1.14E-07
.00E+00 6.18E-16 1.29E-15 1.96E-15
.00E+00 5.45€6-07 8.86E-07 1.10E-06
.00E+00 7.40E-12 1.18E-11 1.44E-11
.00E+00 3.31E-12 5.26E-12 6.42E-12
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 5.4BE-28 2.63E-27 6.69E-27
.00E+00 6.12E-23 2.B4E-22 6.26E-22
.00E+00 1.86E-13 5.56E-13 1.11E-12
.00E+00 1.38E-07 &4.79E-07 9.49€E-07
9.06E+00 9.06E+00 9.06E+00 9.06E+00
7.30E+02 7.30E+02 7.30E+02 7.30E+02
1.74E+02 1.74E+02 1.74E+02 1.74E+02
.00E+00 2.74E-06 3.16E-06 3.22E-06
3.64E+04 3.64E+04 3.64E+04 3.64E+04
.00E+00 3.29E-07 3.29E-07 3.29E-07
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00€E+00 .00E+00 . 00E+00
.00E+00 2.85E-13 5.62E-13 B8.30E-13
.00E+00 2.16E-12 2.16E-12 2.16E-12
.00E+00 1.02E-11 2.05E-11 3.07E-11
4.22E+01 4.22E+01 4.22E+01 4.22E+01
.00E+00 1.57E-06 1.58E-06 1.58E-06
.00E+00 4.73E-05 &4.75E-05 &.75E-05
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 9.69E-15 9.74E-15 9.74E-15
.00E+00 .0CE+00 .00E+00 .00E+00
.00E+00 1.39E-11 2.87E-11 4&.33E-11
.00E+00 9.13E-18 3.94E-17 8.62E-17
.00E+00 7.86E-06 1.73E-05 2.67E-05
.00E+00 2.08E-04 &.63E-04 7.19E-04
.0CE+00 &.61E-11 2.14E-10 5.08E-10
.00E+00 1.42E-17 1.37E-16 4.97E-16
.00E+00 1.26E-24 2.52E-23 1.39E-22
.00E+00 2.77E-33 5.52E-32 3.05E-31
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00E+00 .00E+00 .00E+00
3.73E+04 3J.73E+04 3.73E+04 3.73E+04
3.00E+08 3.00E+08 3.00E+08
array has 20 entries.
array has 1 entries.
array has 1 entries.
array has 1 entries.
array has 1 entries.
array has 12 entries.

1.02€E-05
1.34E-29
3.85E-16
1.32E-15

B4E-12
.50E-06
.06E+00
.30E+02
.T4E+02
.23E-06
.64LE+04
.29E-07
.00E+0Q
.00E+00
.09E-12
.16E-12
.1CE-11
.22E+01
.S58E-06
.75E-05
.00E+00
9.74E-15
.00E+Q0
LT7E-11
.46E-16
.62E-05
.T4E-04
.28E-10
22E-15
.61E-22
.01E-30
.00E+00
.00E+00
.00E+00
3.73E+04
3.00E+08

BN NN =2 'O = > =2

4.000E-03mw, burnup=2.9220E-01mwd, flux= 3.00E+08n/cm**2-sec
i concentrations, gram atoms
single geactor asgembly

1.02E-05
1.34E-29
3.85E-16
1.32E-15
4.93E-13
5.11E-06
3.02E-09

3.73E+04
3.00€-07

ATTACHMENT

X1l
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File Name: tuff7.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT

1library information...

[~X~F— XX

=00

(=X -1

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

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

pass 1

pass 0

*scale-system control module sas2 library*

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

first library updated was..

X111

.
RN TRRNRER RN ERRERRRERRRRARANRRARRERRR AT A AR AR R AR RANRRT R AN RRR Rk Rk b ek e ek e

*
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, end 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 2 3R 2R Bk B B BE 2E AR 2E 3E 3 BE %

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

LR 2R Bk 2R IR B BE 3E 2E B 2k N 2 S IR R

I 22222222222 RTINS SIS SSS ISR RS 220 2 2222223 22 Rt d il il sl s

*

*

ARAAAR RN RERTERRRAAARARRARAREARRRAAARRIARRATAAAAARR RN RN AN RA T RN A AT Rhwhdeddhdhedd

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

8/28/1996 date library was produced
1697 total number of nuclides in librery
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
Py T 22 e e R R LR A I XY AL TR A R 2R LA R A A LR s a R Al d R it dd st sl

20gwd/mtu 40% h2o0/ 8% uo2

powers= .00mw, burnup= 1.mud, flux= 2.82€E+08n/cm**2-sec

- Page 11

page 11

basis =
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.)
initial 3 d 109.6 d 127.8 d 146. 146.1 d

productions  1.090702E+06 1.090702E+06  1.090703E+06  1.090703E+06  1.090703E+06 1.090703E+06
absorptions 8.934394E+05  8.934399E+05  8.934406E+05  B.934413E+05  B.934419E+05  B.934419E+05
k infinity 1.220790E+00  1.220790E+00 1.220789E+00 1.220789E+00  1.22078BE+00 1.220788E+00

P initial 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d
actinide
sbsorptions B8.900519E+05 8.900521E+05 8.900524E+05 8.900527E+05 8.900529E+05 8.900529€+05

non-actinide
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abs. fracs.
powers=

sm149
xe135
sm151
nd143
gd157
cd113
pm147
rh103
xe131
cs133
tc 99
eul55
nd145
rh105
sm152
kr 83
cs135
pr143
rul01
euls3
xe133
La139
pri41
mo 95
cel4q
gd155
pm149
nd147

power=

Name:

tuf

.791451E-03
sas2h: far- fleld crit based on b&w 15x15, 3. 00ut% 20gwd/mtu 40% h2o/ 8% uo2
fraction of total absorption rate

flux= 2.82E+08n/cm**2-sec

.00mw, burn
1.3 d

initial
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1.79€-
2.31E-
8.38E-
.21E-
.97E-
.63E-
.45E-
.69E-
.04E-
.95E-
.52E-
.78E-
.28E-
.33E-
.75E-
.26E-
.09E-
.B4E-
.60€E-
.35E-
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.00mw, burnup=

initial

91

.3d

f7.sum  BBA0000G00-01717-0200-00021 REV. 00

3.791B69E-03

1.mwd,
109.6 d

2.17E-06
2.31E-06
1.01E-07
4.04E-08
2.37E-08
1.96E-08
1.79€-08
1.16E-08
1.27€-08
1.09€E-08
7.88E-09
.91E-09
.34E-09
.33E-09
-30E-09
.71E-09
-52€-09
.86E-09
.92E-09
-63E-09
-05€-09
.51€-09
. 14E-09
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146.1 d

2.91E-06
2.31E-06
1.35E-07
5.69E-08
3.16E-08
2.61E-08
2.46E-08
1.77e-08
1.75€-08
1.49E-08
1.06E-08
9.14E-09
B8.46E-09
8.33E-09
4 .40E-09
3.61E-09
3.36€-09
2.87€-09
2.56E-09
.18E-09
.05E-09
-01E-09
.7T2E-09
.65E-09
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ge 72 3.96E-16 5.00E-16 6.04E-16 7.09E-16 8.13E-16 B8.13E-16
i130 7.11E-16 7.14E-16 7.14E-16 T7.15E-16 7.156-16 7.10E-16
in117 6.15E-16 6.14E-16 6.14E-16 6.14E-16 6.14E-16 6.14E-16
sr 86 2.2BE-16 3.11E-16 3.96E-16 4.B1E-16 S5.6BE-16 5.68E-16
se 76 2.45E-16 3.08E-16 3.71E-16 4.33E-16 &4.96E-16 4.96E-16
ba135 1.61E-16 2.09E-16 2.61E-16 3.17e-16 3.76E-16 3.T76E-16
rb 86 2.25E-16 2.33E-16 2.37E-16 2.39E-16 2.4DE-16 2.40E-16
tb160 1.51€-16 1.75E-16 1.95E-16 2.12E-16 2.27E-16 2.27E-16
dy165 2.10E-16 2.09E-16 2.09E-16 2.09E-16 2.09E-16 2.06E-16
sm148 2.92E-17 5.32E-17 8.55E-17 1.26E-16 1.76E-16 1.76E-16
nd142 4.27E-17 6.09E-17 8.30E-17 1.09E-16 1.40E-16 1.40E-16
gd154 2.98E-17 &4.65E-17 6.7T1E-17 9.16E-17 1.20E-16 1.20E-16
er166 5.43E-17 6.91E-17 8.40E-17 9.88E-17 1.14E-16 1.14E-16
xe128 5S.51E-17 6.90E-17 8.28E-17 9.67E-17 1.11E-16 1.11E-16
cd118 1.14E-16 1.20E-16 1.20E-16 1.20E-16 1.20E-16 1.07E-16
ge 75 B8.50E-17 B8.64E-17 B.64E-17 B.64E-17 8.64E-17 B.26E-17
ba134 1.88E-17 2.95E-17 4.25€E-17 5.80E-17 7.61E-17 7.61€E-17
gd152 3,24E-17 4.16E-17 S.17E-17 6.27E-17 7.49E-17 7.49€-17
cd110 1.92E-17 2.57€-17 3.29E-17 &4.07E-17 4.92E-17 4.92E-17
pd104 B.40E-18 1.46E-17 2.31E-17 3.40E-17 4.7T3E-17 4.73E-17
dy160 1.27E-17 1.8BE-17 2.58E-17 3.35E-17 4.18E-17 4.18E-17
kr 80 1.66E-17 2.07€E-17 2.49E-17 2.91E-17 3.32E-17 3.32E-17
in119m 2.83E-17 3.01€E-17 3.01E-17 3.01€E-17 3.01E-17 2.50E-17
br 79 3.13E-18 4.59E-18 6.32E-18 8.32E-18 1.06E-17 1.06E-17
xe129 1.24E-18 1.91E-18 2.73E-18 3.70E-18 4.82E-18 4.82E-18
ag107 1.14E-18 1.79E-18 2.57€E-18 3.50E-18 4.57E-18 4.57E-18
tel122 2.05E-18 2.60E-18 3.166-18 3.71E-18 4.27E-18 4.27E-18
be 9 1.34E-18 1.68E-18 2.01E-18 2.35E-18 2.69E-18 2.69E-18
pri142 1.286E-18 1.57E-18 1.88E-18 2.21E-18 2.54E-18 2.52E-18
nb 93 7.25E-19 9.13E-19 1.11E-18 1.31E-18 1.52€E-18 1.52E-18
sn11é 6.45E-19 8.19E-19 1.00E-18 1.19E-18 1.38E-18 1.38E-18
te123 4.43E-19 S5.98BE-19 7.65E-19 9.47E-19 1.14E-18 1.14E-18
i 7 5.40E-19 6.75E-19 8.09E-19 9.43E-19 1.08E-18 1.08E-18
in119 1.56E-18 2.35E-18 2.35E-18 2.35E-18 2.35E-18 7.42E-19
er167 2.15E-19 2.69E-19 3.26E-19 3.79E-19 &.33E-19 4.33E-19
cd109 2.01E-20 2.35E-20 2.69E-20 3.36E-20 3.69E-20 3.69E-20
cd108 1.01E-20 1.34E-20 1.68E-20 2.01E-20 2.356-20 2.35€-20
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, ZOgud/mtu 40X h2o0/ 8% uo2 fission products page 16
0 fraction of total absorption rate
powers= .00mw, burnup= 1.mud, flux= 2.82E+08n/cm**2-sec
0 initial 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d
1 cs134m 1.01E-20 1.34E-20 1.68E-20 1.68E-20 2.C1E-20 2.01E-20
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o0/ 8% uo2 light elements page 17
power= 4.000E-03mw, burnup=5.8440E- 01mwd, flux='2.82E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor essembly
charge 91.3 d 109.6 d 127.8 d 146.1 d 46.1 d
h 1 1.76E-08 2.19€E-08 2.62E-08 3.05E-08 3.48E-08 3.48E-08
h 2 5.22E-11 6.50E-11 7.77E-11 9.04E-11 1.03E-10 1.03E-10
h 3 3.81E-13 4.73E-13 5.65E-13 6.57E-13., 7.48E-13 7.48E-13
h & .Q0E+00 1.92E-36 2.29E-36 2.67E-36 3.04E-36 .00E+00
he 3 2.156-15 3.35E-15 4.81E-15 6.52E-15 8.50E-15 8.50E-15
he 4 2.91E-09 3.62E-09 4.33E-09 5.04E-09 5.75€-09 5.75€E-09
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+0Q0
ne 20 3.50E-10 4.35E-10 5.20€E-10 6.05E-10 6.91€E-10 6.91E-10
ne 21 2.62E-18 4.03E-18 S5.71E-18 7.66E-18 9.88E-18 9.BBE-18
ne 22 S5.99E-14 9.31E-14 1.33E-13 1.80E-13 2.34E-13 2.34E-13
ne 23 6.56E-17 7.10€E-15 7.10E-15 7.10E-15 7.10E-15 5.66E-19
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na 22 2.23€-12 2.75E-12 3.27E-12 3.78E-12 4.28E-12 4.28E-12
na 23 7.53€E+03 7.53E+03 7.53E+03 7.53e+03 7.53E+03 7.53E+03
na 24 3.63E-08 3.07E-08 3.07E-08 3.076-08 3.07E-08 3.05E-08
na 24m 5.99E-30 5.05E-15 5.05E-15 S5.05E-15 5.05€-15 5.05E-30
na 25 6.08E-31 1.39E-29 1.686E-29 1.93E-29 2.20E-29 6.06E-32
mg 26 3.13E-06 3.80E-06 4.47E-06 5.14E-06 5.81E-06 5.81E-06
mg 25 3.83E-13 4.77E-13 5.70E-13 6.64E-13 7.58E-13 7.58E-13
mg 26 5.226-11 6.50E-11 7.77E-11 9.04E-11 1.03E-10 1.03E-10
mg 27 1.60E-12 2.12E-12 2.12E-12 2.12E-12 2.12E-12 1.14E-12
mg 28 4.40E-24 4.32E-24 4.32E-24 4.32E-24 4.32E-24 4.30E-24
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04
al 28 7.33E-11 2.28E-10 2.28E-10 2.28E-10 2.28E-10 1.67E-11
al 29 3.89E-31 9.14E-31 1.30E-30 1.75E-30 2.27E-30 9.29E-31
al 30 .00E+00 7.01E-45 7.01E-45 1.40E-44 1.40E-44 .00E+00
si 28 8.79E-06 1.06E-05 1.25€-05 1.44E-05 1.62E-05 1.62E-05
si 29 2.26E-15 3.51E-15 5.00E-15 6.73E-15 8.70E-15 8.70E-15
si 30 6.21E-25 1.21E-24 2.09E-24 3.30E-24 4.90E-24 4.90E-24
si 31 4,37E-37 B.72E-37 1.50E-36 2.37E-36 3.51E-36 3.39E-36
si 32 .00E+00 .00E+00 .00E+00 .00E+00 1.40E-45 1.40E-45
totals 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04
2 flux 2.82E+08 2.82E+08 2.82E+08 2.82E+08 2.82€-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 actinides page 18
power= 4.000E-03mw, burnup=5.8440E-01mwd, flux= 2.82E+08n/cm**2-sec
0 nuciide concentrations, gram atoms

basis = single reactor assembly

charge 91.3d 109.6d 127.8 d 146.1 146.1 d
he & 1.02E-05 1.27E-05 1.53E-05 1.78E-05 2.04E-05 2.04E-05
th226 1.34E-29 2.17E-29 3.24E-29 4.55E-29 6.08E-29 6.08E-29
th227 3.85E-16 6.77€E-16 1.06E-15 1.54E-15 2.11E-15 2.11E-15
th228 1.32E-15 2.42E-15 3.98E-15 6.09E-15 B8.B1E-15 8.8B1E-15
th229 4.93E-13 8.84E-13 1.41E-12 2.07E-12 2.88E-12 2.BBE-12
th230 S5.11E-06 6.39E-06 7.66E-06 B.94E-06 1.02E-05 1.02E-05
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09
th232 1.03E-06 1.29E-06 1.55E-06 1.81E-06 2.07E-06 2.07E-06
th233 8.39E-18 1.19E-17 1.43E-17 1.66E-17 1.90E-17 1.46E-17
th234 4.71E-07 4.98E-07 5.14E-07 5.23E-07 5.29€-07 5.29E-07
pa231 1.536-07 1.92E-07 2.31E-07 2.70E-07 3.09E-07 3.09E-07
pa232 2.63E-15 3.30E-15 3.97E-15 4.64E-15 5.31E-15 5.29€-15

a233 1.23E-06 1.32E-06 1.37E-06 1.40E-06 1.42E-06 1.42€-06
pa234m 1.59E-11 1.68E-11 1.73E-11 1.76E-11 1.78E-11 1.7BE-11
pa234  7.10E-12 7.50E-12 7.74E-12 7.88E-12 7.97E-12 7.97E-12
pa23s5 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u230 1.29€-26 2.10E-26 3.14E-26 &.40E-26 5.89E-26 5.89E-26
u231 1.04E-21 1.46E-21 1.94E-21 2.43E-21 2.94E-21 2.94E-21
u232 1.84E-12 2.74E-12 3.81E-12 5.05E-12 6.46E-12 6.46E-12
u233  1.50E-06 2.10E-06 2.73E-06 3.38£-06 &.04E-06 4.04E-06
u234  9.06E+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  1.74E+02 1.7T4E+02 1.74E+02 1.74E+02 1.T4E+02 1.74E+02
u237 3.23E-06 3.16E-06 3.156-06 3.15E-06 3.15E-06 3.15E-06
u238  3.64E+04 3.64E+04 3.64E+04 3I.64E+04 3.64E+04 3.64E+04
u239 2.90E-07 3.22E-07 3.22E-07 3.22E-07 3.226-07 2.51E-07

u240 .00E+00 .00E+00 .00£+00 .00E+00 -00E+00  ,O00E+00
uzé1 .00E+00 .00E+00  .O00E+00  .0QOE+00 .00€+00 .8?E+gg

np235 1.09E-12 1.33E-12 1.57E-12 1.79€-12 2.01€-12 2.

np236m 2.15E-12 2.09E-12 2.09E-12 2.09E-12 2.09e-12 2.08E-12
np236 4.10E-11 5.09€-11 6.08E-11 7.07E-11 8.06e-11 8.06E-11
np237  4.22E+01 4.22E401 &.22E+01 4.22E+01 4.22E+01 4.22E+01
np238 1.58E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06
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np239  4.75E-05 &4.65E-05 4.65E-05 &4.65E-05 &4.65E-05 4.65E-05
np240m -00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np240  9.29E-15 9.48E-15 9.4BE-15 9.48E-15 9.48E-15 B8.63E-15
np241 .00E+00 .00E+00 .00€E+00 .00E+00 .00€+00 .00E+00
pu236 5.77€-11 7.15E-11 8.51E-11 9.85E-11 1.12€E-10 1.12E-10
pu237 1.46E-16 2.11E-16 2.83E-16 3.61E-16 4.42E-16 4.42E-16
pu238 3.62E-05 4.556-05 5.48E-05 6.42E-05 7.35E-05 7.35E-05
pu239 9.74E-04 1.23E-03 1.48E-03 1.73E-03 1 1.98E-03
pu240  9.28E-10 1.47E-09 2.14E-09 2.92E-09 3. 3.83E-09
pu2é i 1.22E-15 2.42E-15 &4.21E-15 6.73E-15 1.01E-14 1.01E-14 |
pu242  4.61E-22 1.15E-21 2.42E-21 4.53E-21 7.79E-21 7.79€-21
puza43 1.00E-30 2.46E-30 5.18E-30 9.69E-30 1.67E-29 1.63E-29
pu2ébé .00£+00 .00E+00 .00E+00 .00E+00 .00€+00 . 00E+00
pu2és .00£+00 .00E+00 .00E+00 .00E+00 .00E+00 . 00E+00
pu24é .00€E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.73E+04 3.73E+04 3.73E+04 3.736+04 3.73E+04 3.73E+04

0 flux 2.82E+08 2.82E+08 2.82E+08 2.82E+08 2.82E-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 3 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

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...
ARERARRRR AR RN R RRRRAARARANRRRNNRNAAARRAN AT AARRRR AR AR NIRRT AN RT AR ARhhd b hddd ki d

L]
prelim Llwr 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

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

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

*
*
*
*
-
*
*
*
* fission product yields are from endf/b-v
*
*
*
*
*
*
*
*

P 2 2322432222222 32X LLTTR2LLELLLLSA SRS S0 12 22 X2 2 aa i d iR ils it i lil sl sd)
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.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
*****************i**********t********************************i******************

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 page 19
power= .00mw, burnup= 1.mud6 flux= 2.#4E+08n/cm**2-sec
asis =
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.)
initial 1 182.6 d 200.9 d 219.2 d

productions 1.122439E+06 1.122440E+06 1.122440E+06 1.122440E+06 1.122441E+06 1.122441E+06
absorptions  9.157813E+05 9.157819€E+05 9.157824E+05 9.157831E+05 9.157836E+05 9.157836E+05
k infinity 1.225663E+00 1.225662E+00 1.225662E+00 1.225662E+00 1.225661E+00 1.225661E+00

g initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d
actinide

absorption: 9.125454E+05 9.125456E+05 9.125458E+05 9.125460E+05 9.125463E+05  9.125463E+05
non-actinide
abs. fracs. 3.533483E-03 3.533840E-03 3.534257E-03  3.534734E-03 3.5350926-03 3.535092E-03

sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 20
fraction of total absorption rate
power= .00mw, burnup= 1.mwd, flux= 2.74E+08n/cm**2-sec

initial 164.4 d 182.6 d 200.9d 219.2d 219.2 d
sm149 2.93E-06 3.30E-06 3.67E-06 &.05E-06 4.42E-06 4.42E-06
xe135 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.336-06 2.33E-06
sm151 1.36E-07 1.53E-07 1.70E-07 1.87E-07 2.04E-07 2.04E-07
nd143 5.72E-08 6.55€-08 7.39E-08 8.22E-08 9.06E-08 9.06E-08
gd157 3.186-08 3.58E-08 3.97E-08 4.37E-08 4.77E-08 4.77E-08
cd113 2.63E-08 2.96E-08 3.296-08 3.62E-08 3.94E-08 3.94E-08
pm147 2.45E-08 2.77E-08 3.09€-08 3.416-08 3.72E-08 3.72E-08
rh103 1.776-08 2.09E-08 2.42E-08 2.7SE-08 3.09E-08 3.09E-08
xe131 1.74E-08 1.98E-08 2.22E-08 2.46E-08 2.69E-08 2.69E-08
cs133 1.48E-08 1.68E-08 1.BBE-08 2.07E-08 2.27e-08 2.27E-08
tc 99 1.06E-08 1.19E-08 1.33E-08 1.47E-08 1.60E-08 1.60E-08
eul155 9.136-09 1.02E-08 1.13E-08 1.24E-08 1.35E-08 1.35€-08
nd145 8.46E-09 9.52E-09 1.06E-08 1.16E-08 1.27e-08 1.27€-08
rh105 8.36E-09 8.36E-09 8.36E-09 8.36E-09 B.36E-09 B8.36E-09
sm152 4.38E-09 4.93E-09 5.48E-09 6.02E-09 6.57E-09 6.57€E-09
kr 83 3.63E-09 4.08E-09 4.54E-09 4.99E-09 5.45E-09 5.45€-09
cs135 3.36E-09 3.78E-09 4.20E-09 4.62E-09 5.05E-09 5.05E-09
rul01 2.54E-09 2.86E-09 3.18E-09 3.49E-09 3.81E-09 3.81€-09
mo 95 1.65E-09 2.11E-09 2.62E-09 3.16E-09 3.73E-09 3.73E-09
eu153 2.18E-09 2.46E-09 2.74E-09 3.02E-09 3.29€E-09 3.29E-09
La139 2.02E-09 2.27€E-09 2.52E-09 2.77E-09 3.03E-09 3.03e-09
pri4i 1.72E-09 2.02€E-09 2.33E-09 2.63E-09 2.94E-09 2.94E-09
pri43 2.876-09 2.87E-09 2.87E-09 2.87E-09 2.87E-09 2.87E-09
gd155 1.17e-09 1.476-09 1.81E-09 2.19E-09 2.60E-09 2.60E-09
xe133 2.06E-09 2.06E-09 2.06E-09 2.08E-09 2.06E-09 2.06E-09
cel4 1.556-09 1.576-09 1.59E-09 1.60E-09 1.61E-09 1.61E-09
pd105 9.31E-10 1.05€6-09 1.17E-09 1.28E-09 1.40E-09 1.40E-09
r 93 8.36E-10 9.41E-10 1.05E-09 1.15E-09 1.26E-09 1.26E-09
sm147 4.46E-10 S5.76E-10 7.22E-10 B8.83E-10 1.06E-09 1.06E-09
149 9.80E-10 9.80E-10 9.80E-10 9.80E-10 9.80E-10 9.80E-10
nd147 9.33E-10 9.33-10 9.33E-10 9.33E-10 9.33E-10 9.33E-10
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1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 24
0 fraction of total aﬁsorption rate
power= .00mw, burnup= 1.mud, flux= 2.74E+08n/cm**2-sec
initial 164.4 d 182.6 d 200.9d 219.2d 219.2d

cs134m 2.02E-20 2.36E-20 2.70E-20 3.03E-20 3.03E-20 3.03E-20

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 25
power= 4.000E-03mw, burnup=8.7659E-01mwd, flux= 2.74E+08n/cm**2-sec
0 nucl ide concentrations, gram atoms

basis = single reactor aszembly

charge 164.4 d 182.6 d 200.9d 219.2 d 219.
h 1 3.486-08 3.91E-08 4.33E-08 4.76E-08 S5.18E-08 5.18E-08
h 2 1.036-10 1.16E-10 1.28E-10 1.41E-10 1.54E-10 1.54E-10
h 3 7.48E-13 8.39-13 9.29E-13 1.02E-12 1.11E-12 1.11E-12
h & .00E+00 3.41E-36 3.78BE-36 4.14E-36 4.51E-36 .00E+00
he 3 8.50E-15 1.07E-14 1.32E-14 1.59E-14 1.89E-14 1.89E-14
he 4 S5.75E-09 6.45E-09 7.16E-09 7.B6E-09 8.57E-09 8.57E-09
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+0Q0
ne 20 6.91E-10 7.756-10 B8.60E-10 9.44E-10 1.03E-09 1.03E-09
ne 21 9.8B8E-18 1.23E-17 1.50E-17 1.80E-17 2.12€E-17 2.12E-17
ne 22 2.34E-13 2.94E-13 3.61E-13 4.34E-13 5.14E-13 5.14E-13
ne 23 5.66E-19 7.04E-15 7.04E-15 7.04E-15 7.04E-15 5.25E-21
na 22 4.28E-12 4.7BE-12 5.26E-12 5.74E-12 6.22E-12 6.22E-12
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53€E+03 7.53E+03
na 24 3.05E-08 2.85E-08 2.85E-08 2.85E-08 2.856-08 2.82E-08
na 24m 5.05E-30 4.68E-15 &4.68E-15 &4.6BE-15 &4.68E-15 4.68E-30
na 25 6.06E-32 2.44E-29 2.71E-29 2.97E-29 3.24E-29 4.81E-33
mg 264 5.81E-06 6.43E-06 7.05E-06 7.67E-06 B8.296-06 8.29E-06
mg 25 7.58E-13 8.51E-13 9.43E-13 1.04E-12 1.13E-12 1.13E-12
mg 26 1.03E-10 1.16E-10 1.28E-10  1.41E-10 1.54E-10 1.54E-10
mg 27 1.14E-12 2.10E-12 2.10E-12 2.10E-12 2.10E-12 8.34E-13
mg 28 4.30E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 4.26E-24
al 27  4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4 .99E+04
al 28 1.67€-11 2.11E-10 2.11E-10 2.11E-10 2.11E-10 4.24E-12
al 29 9.296-31 2.80E-30 3.42E-30 4.10E-30 4.84E-30 1.27E-30
al 30 .00E+00 2.24E-44 2.94E-44 4.34E-446 5.89E-44 .00E+0Q0
si 28 1.62E-05 1.79E-05 1.96E-05 2.14E-05 2.31E-05 2.31E-05
si 29 8.70E-15 1.09E-14 1.33E-14 1.60E-14 1.88E-14 1.88E-14
si 30 4.90E-24 6.93E-24 9.43E-24 1.25€E-23 1.61E-23 1.61E-23
si 31 3.396-36 4.98E-36 6.78E-36 B8.96E-36 1.16E-35 1.09E-35
si 32 1.40E-45 2.8B0E-45 4.20E-45 7.01E-45 1.12E-44 1.12E-44
totals 5.7S5E+04 5.756+04 S.75E+04 5.756E+04 5.75E+04 5.75E+04
2 flux 2.74E+08 2.74E+08 2.74E+08 2.74E+08 2.74E-07
sas2h: far-field crit based on b&w 15x15, 3.00Wt%, 20gwd/mtu 40% h2o0/ 8% uo2 actinides page 26
power= &.000E-03mw, burnup=8.7659E-01mwd, flux= 2.74E+08n/cm**2-sec
0 nuc[ide concentrations, gram atoms
basis = single reactor assembly
charge 164.4 d 182.6 d 200.9d 219.2d 219.2d
he & 2.04E-05 2.30E-05 2.56E-05 2.81E-05 3.07E-05 3.07E-05
th226 6.08E-29 7.78E-29 9.72E-29 1.19E-28 1.43E-28 1.43E-28
th227 2.11E-15 2.77E-15 3.53E-15 4.39E-15 5.33E-15 5.34E-15
th228 8.81E-15 1.22E-14 1.64E-14 2.13E-14 2.72E-14 2.72E-14
th229 2.88E-12 3.83E-12 4.93E-12 6.18E-12 7.57E-12 7.57E-12
th230 1.02E-05 1.15E-05 1.28E-05 1.41E-05 1.53E-05 1.53E-05
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09
th232 2.07e-06 2.32E-06 2.58E-06 2.84E-06 3.10E-06 3.10E-06
th233 1.46E-17 2.13E-17 2.37E-17 2.61E-17 2.84E-17 1.92€-17
th234 5.296-07 5.32E-07 5.34E-07 5.35E-07 5.36E-07 5.36E-07
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pa231 3.09E-07 3.48E-07 3.87€-07
pa232 5.29E-15 S5.98E-15 6.65€E-15
pa233  1.42E-06 1.43E-06 1.44E-06
pa234m 1.78E-11 1.79E-11 1.80E-11
pa234 7.97E-12 8.02E-12 8.05E-12
pa235 .00E+00 .00E+00 .00E+00

u230 S5.89E-26 7.54E-26 9.42E-26
u231 2.94E-21 3.41E-21 3.91E-21
u232 6.46E-12 8.02E-12 9.75E-12
u233  4.04E-06 &4.71E-06 5.38E-06
u234  9.06E+00 9.06E+00 9.06E+Q0
u235  7.30E+02 7.30E+02 7.30E+02
u236  1.74E+02 1.74E+02 1.74E+02
u237 3.156-06 3.12E-06 3.11E-06
u238  3.64E+04 3.64E+04 3I.64E+04
u239 2.51E-07 3.19E-07 3.19€-07
u240 .00E+00 .00E+00 .00E+00
u2éi .00E+00 .00E+00 .00E+00
np235 2.01E-12 2.22E-12 2.42E-12
np236m 2.08E-12 2.06E-12 2.06E-12
np236 8.06E-11 9.04E-11 1.00E-10
np237  4.22E+01 4.22€E+01 4.22E+01
np238 1.56E-06 1.56E-06 1.56E-06
np239 4.65E-05 &4.61E-05 4&.61E-05
np240m  .00E+00 .00E+00 .00E+00
np240 .63E-15 9.376-15 9.37E-15
np241 .00E+00 .00E+00 .00E+00
pu23é6 1.12E-10 1.25€E-10 1.38E-10
pu237  4.42E-16 5.24E-16 6.08E-16
pu238  7.356-05 8.28E-05 9.20E-05
pu239 1.98E-03 2.22E-03 2.47E-03
pu240 3.83E-09 4.87E-09 6.02E-09
pu2é i 1.01E-14 1.44E-14 1.98E-14
pu24é2  7.79E-21 1.25E-20 1.92E-20
pu243  1.63E-29 2.65E-29 4.05E-29
pu2éé .00E+00 .00E+00 .00E+0Q0
pu24s .00E+00 .00E+00 .00E+00
pu246 .00E+00 .00E+00 .00E+00
totals 3.73E+04 3.736+04 3.73E+04

0 flux 2.7T4E+08 2.74E+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 S4q array has 12 entries.

1library information...

cross-section data

pass 1
pass O

*scale-system control module sas2 Library*

BBAOO0000-01717-0200-00021 REV 00 ATTACHMENT XII1 - Page 23

4.26E-07
7.32E-15
1.45E-06
1.81E-11
8.06E-12
.00E+00
.156-25
.43E-21
.16E-11
.06E-06
.06E+00
.30E+02
. T4E+02
.11E-06
.64E+04
.19E-07
.00E+00
. 00E+00
.62E-12
.06E-12
.10E-10
.22E+01
.56E-06
.61E-05
.00E+00
9.37E-15
.00E+Q0
.50E-10
.95E-16
.01E-04
.72E-03
.29E-09
.63E-14
.81E-20
.95E-29
.00E+00
.00E+00
.DO0E+00
3.73E+04
2.74E+08

S PannN NN OO0 P

VIR NN = 0N =

taken from position number

3.73E+04
2.74E+08

MR
o
0
m
]
[=3
0

4 of library on unit 33,

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

ass
pass 0

scale-system control module sas2 library*
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[~ F=F-=J=T-}

000 =200

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...
i**********************************t************w*******************************

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
t

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

I EEEEEEEEEEEEEEJ:J;
I EEEEEREENEEEREERESEJEJ:.

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

*****ti***i******i******.**ﬁ**********ﬁ****************ﬁ******i****i***i********
* *
*ﬁ*i*******t*****i*****tt*******************ii*********i*******t******ﬁ*****i***
.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

****i**********Q*********it***iﬁ******ﬁ**************i*t****ﬁ*****************t*
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8X uo2 page 27

power= .00mw, burnup= 1.mud6 flux= 2.71E+08n/cm**2-sec

asis =

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

{nitial 237.4 d 255.7 d 274.0 d 292.2 d .
productions 1.134699E+06 1.134700E+06 1.134700E+06 1.134700E+06 1.134701E+406 1.134701E+06
absorptions  9.243443E+05 9.243449E4+05  9.243456E+05 9.243463E+05  9.243468BE+05 9.243468E+05
k infinity 1.227572E+00 1.227571E+00 1.227571E+00 1.227570E+00 1.227570E+00 1.227570E+00

id fnitial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d
actinide

absorptions  9.211681E+05 9.211683E+05 9.211685€+05 9.211688E+05  9.211689£+05 9.211689€405

non-actinide
abs. fracs. 3.436208E-03 3.436625€E-03  3.437161€-03  3.437579E-03  3.437996E-03  3.437996E-03

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 28
fraction of total absorption rate
power= .00mw, burnup= 1.mwd, flux= 2.71E+08n/cm**2-sec
fnitial 237.4d 255.7d 274.0d 292.2d 292.2d
sm149 &.43E-06 4.B1E-06 5.18E-06 5.56E-06 5.93E-06 5.93E-06
xe135 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06
sm151 2.04E-07 2.21E-07 2.39E-07 2.S6E-07 2.73E-07 2.73E-07
nd143 " 9.07E-08 9.91E-08 1.07E-07 1.16E-07 1.24E-07 1.24E-07
gd157 ©  4.78E-08 5.186-08 5.586-08 5.97E-08 6.376-08 6.37E-08
cd113 3.956-08 4.28E-08 4.61E-08 &.94E-08 5.27e-08 5.27E-08
pm147 3.72E-08 4.03E-08 &.33E-08 &.63E-08 4.93E-08 4.93E-08
rh103 3.09E-08 3.43E-08 3.77E-08 &.11E-08 &.45E-08 4.45E-08
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xe131 2.696-08 2.93E-08 3.17E-08 3.40E-08 3.64E-08 3.64E-08
cs133 2.27E-08 2.46E-08 2.66E-08 2.86E-08 3.06E-08 3.06E-08
tc 99 1.60E-08 1.73E-08 1.87E-08 2.01E-08 2.14E-08 2.14E-08
eul55 1.35E-08 1.46E-08 1.56E-08 1.67€E-08 1.77E-08 1.77E-08
nd145 1.27E-08 1.38E-08 1.48E-08 1.59E-08 1.69E-08 1.69E-08
sm152 6.56E-09 7.11E-09 7.65E-09 8.20E-09 8.75E-09 B8.75E-09
rh105 8.376-09 B8.36E-09 8.36E-09 8.36E-09 8.36E-09 8.36E-09
kr 83 5.46E-09 5.91E-09 6.37E-09 6.82E-09 7.28E-09 7.28E-09
cs135 5.04E-09 5.47E-09 5.89E-09 6.31E-09 6.73E-09 6.73E-09
mo 95 3.72E-09 &4.32E-09 4.94E-09 5.57E-09 6.22E-09 6.22E-09
rul01 3.80E-09 &4.12E-09 4.44E-09 4.756E-09 5.07€-09 5.07E-09
gd155 2.61E-09 3.05E-09 3.53E-09 4.04E-09 4.58E-09 4.58E-09
eu153 3.29E-09 3.57E-09 3.85E-09 &4.13E-09 4.40E-09 4.40E-09
pris1 2.94E-09 3.25E-09 3.56E-09 3.87E-09 4.1BE-09 4.18E-09
1a139 3.03E-09 3.28E-09 3.53E-09 3.79E-09 4.04E-09 4.04E-09
pr143 2.88E-09 2.88E-09 2.88E-09 2.88E-09 2.88E-09 2.88E-09
xe133 2.07E-09 2.07E-09 2.07E-09 2.07E-09 2.07E-09 2.07E-09
sm147 1.06E-09 1.256-09 1.46E-09 1.68E-09 1.92E-09 1.92E-09
pd105 1.40E-09 1.52E-09 1.64E-09 1.75E-09 1.87E-09 1.87E-09
zr 93 1.256-09 1.36E-09 1.46E-09 1.57E-09 1.67E-09 1.67E-09
celal 1.61E-09 1.61E-09 1.62E-09 1.62E-09 1.62E-09 1.62E-09
i129 9.03E-10 9.81E-10 1.06E-09 1.14E-09 1.22E-09 1.22E-09
pm149 9.82E-10 9.82E-10 9.82E-10 9.82E-10 9.82E-10 9.B2E-10
nd147 9.31€-10 9.31E-10 9.32E-10 9.32E-10 9.32e-10 9.31E-10
mo 97 6.836-10 7.40E-10 7.97E-10 B8.54E-10 9.11€E-10 9.11€-10
ag109 4.71E-10 S.11E-10 5.50E-10 5.89E-10 6.29E-10 6.29E-10
eul51 3.49E-10 4.10E-10 &4.76E-10 5.47E-10 6.22E-10 6.22E-10
ru102 2.786-10 3.02E-10 3.256-10 3.48E-10 3.71€-10 3.71E-10
rul03 3.51€-10 3.53E-10 3.54€E-10 3.55E-10 3.56E-10 3.56E-10
nd144 2.04E-10 2.36E-10 2.706-10 3.06E-10 3.44E-10 3.44E-10
sr 90 2.53E-10 2.74E-10 2.95E-10 3.16E-10 3.37E-10 3.37€E-10
cel42 2.52E-10 2.73E-10 2.95€-10 3.16E-10 3.37E-10 3.37€-10
nd148 2.41E-10 2.61E-10 2.81E-10 3.01E-10 3.21E-10 3.21€-10
zr 91 2.10E-10 2.36E-10 2.61E-10 2.87E-10 3.14E-10 3.14€-10
y 89 2.126-10 2.37€-10 2.61€E-10 2.87E-10 3.12E-10 3.12E-10
celé4s 2.50E-10 2.65E-10 2.80E-10 2.94E-10 3.07E-10 3.07E-10
nd146 2.03E-10 2.20€-10 2.37E-10 2.53€-10 2.70E-10 2.70E-10
ba138 1.73E-10 1.88E-10 2.02E-10 2.17E-10 2.31E-10 2.31E-10
in115 1.64E-10 1.78E-10 1.92E-10 2.06E-10 2.20E-10 2.20E-10
pd108 1.61E-10 1.74E-10 1.87e-10 2.01E-10 2.14E-10 2.14E-10
celdd 1.556-10 1.69E-10 1.83E-10 1.98E-10 2.12€-10 2.12E-10
1 sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40X h20/ 8% uo2 fission products page 29
0 fraction of total ﬁsorptlon rate
power= .00mw, burnup= 1.mwd, flux= 2.71E+08n/cm**2-sec
0 initial 237.4d 255.7d 274.0d 292.2d 2%92.2d
xe132 1.43E-10 1.55E-10 1.67€-10 1.79E-10 1.91E-10 1.91E-10
zr 95 1.50€-10 1.53E-10 1.55E-10 1.57€-10 1.53E-10 1.58E-10
91 1.356-10 1.376E-10 1.39E-10 1.41E-10 1.42E-10 1.42E-10
nb 95 1.24E-10 1.29€E-10 1.33E-10 1.37E-10 1.40E-10 1.40E-10
mo 98 9.96E-11 1.08€-10 1.16E-10 1.25E-10 1.33E-10 1.33E-10
mo100 9.66E-11 1.05E-10 1.13E-10 1.21€-10 1.29€-10 1.29E-10
pd107 9.60E-11 1.04E-10 1.12E-10 1.20E-10 1.28€-10 1.28E-10
xe134 9.58:t-11 1.04E-10 1.12E-10 1.20E-10 1.28E-10 1.28E-10
pm151 1.10e-10 1.11€-10 1.11E-10 1.11E-10 1.11E-10 1.10E-10
zr 92 7.84E-11 8.50E-11 9.15€-11 9.81E-11 1.05E-10 1.05E-10
r 96 6.05E-11 6.55E-11 7.05E-11 7.56€E-11 B8.06E-11 8.06E-11
rul04 5.956-11 6.44E-11 6.93E-11 7.43E-11 7.92E-11 7.93€-11
i127 5.656-11 6.16E-11 6.67E-11 7.19e-11 7.71E-11 7.71E-11
nd150 5.33E-11 S5.77E-11 6.22E-11 6.66E-11 7.10E-11 7.10E-11
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er166 1.74E-16 1.89E-16 2.04E-16 2.19E-16 2.34E-16 2.34E-16
xe128 1.676-16 1.81E-16 1.95E-16 2.09E-16 2.23E-16 2.23E-16
dy165 2.03E-16 2.10E-16 2.10E-16 2.10E-16 2.10E-16 1.99E-16
cd110 8.94E-17 1.01€E-16 1.13E-16 1.25E-16 1.38E-16 1.3BE-16
dy160 7.91E-17 8.92E-17 9.956-17 1.10E-16 1.21E-16 1.21E-16
cd118 1.026-16 1.21E-16 1.21E-16 1.21E-16 1.21E-16 9.61E-17
ge 75 8.06E-17 8.71E-17 8.71E-17 8.71E-17 B8.71E-17 7.78E-17
kr 80 5.016-17 S5.43E-17 5.85E-17 6.27E-17 6.69E-17 6.69E-17
br 79 2.24E-17 2.60E-17 2.99E-17 3.41€-17 3.85E-17 3.85€-17
xe129 1.086-17 1.27E-17 1.48E-17 1.70E-17 1.93E-17 1.93E-17
in11%m 2.17E-17 3.03€E-17 3.03E-17 3.03E-17 3.03E-17 1.B5E-17
ag107 1.036-17 1.21E-17 1.40E-17 1.61E-17 1.83E-17 1.83E-17
tel122 6.51E-18 7.08E-18 7.656E-18 B8.23E-18 8.81€E-18 8.81£-18
be 9 3.996-18 4.32E-18 4.65E-18 4.9BE-18 5.32E-18 5.32E-18
pri42 3.90E-18 4.28E-18 4.63E-18 4.98E-18 5.33E-18 5.28E-18
nb 93 2.48E-18 2.76E-18 3.04E-18 3.35E-18 3.67E-18 3.67E-18
sn116 2.19E-18 2.42E-18 2.64E-18 2.88E-18 3.12E-18 3.12E-18
tel123 2.01E-18 2.25E-18 2.49€E-18 2.74E-18 2.99E-18 2.99E-18
i 7 1.636-18 1.77E-18 1.90E-18 2.04E-18 2.18E-18 2.18E-18
er167 6.556-19 7.09€E-19 7.63E-19 8.17E-19 B.74E-19 B.74E-19
in119 3.41E-19 2.37€-18 2.37e-18 2.37E-18 2.37E-18 1.65E-19
cd109 5.06E-20 5.74E-20 6.07E-20 6.41E-20 6.75E-20 6.75E-20
cd108 3.376-20 3.71E-20 3.71E-20 &.05E-20 4.39E-20 39E-20
1 sas2h: far-field crit based on b&u 15x15, 3.00wt¥%, 209ud/mtu 40% h2o/ 8% uo2 fission products page 32
0 fraction of total absorption rate
power= .00mw, burnup= 1.mwd, flux= 2.71E+08n/cm**2-sec
0 initial 237.4d 255.7d 274.0d 292.2d 292.2d
1 cs134m 3.04E-20 3.376-20 3.71E-20 4.05E-20 4.396-20 4.05E-20
sas2h: far-field crit based on b&w 15x15, 3.00wtX%, 20gwd/mtu 40% h20/ 8% uo2 light elements page 33
power= 4.000E-03mw, burnup=1. 1688E+00mud flux= 2.71E+08n/cm**2-sec
0 nucl1de concentrations, gram atoms
basis = single reactor assembly
charge 237.4d 255.7d 274.0d 292.2d 292.2d
h 1 5.186-08 5.61E-08 6.03E-08 6.46E-08  6.88E-08 6.88E-08
h 2 1.54E-10 1.66E-10 1.79E-10 1.92E-10 2.04E-10 2.04E-10
h 3 1.11E-12 1.20E-12 1.29€E-12 1.38E-12 1.46E-12 1.46E-12
h & .00E+00 4.87E-36 5.24E-36 5.60E-36 5.96E-36 .00E+00
he 3 1.89E-14 2.22E-14 2.57E-14 2.94E-14 3.34E-14 3J.34E-14
he & B.57E-09 9.27E-09 9.97E-09 1.07E-08 1.14E-08 1.14E-08
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 1.03E-09 1.11E-09 1.20E-09 1.28E-09 1.37€-09 1.37E-09
ne 21 2.12E-17 2.46E-17 2.82E-17 3.21E-17 3.62E-17 3.62E-17
ne 22 5.14E-13 6.00E-13 6.92E-13 7.90E-13 B8.94E-13 B.94E-13
ne 23 5.25€6-21 7.03E-15 7.03€-15 7.03E-15 7.03E-15 4.64E-23
na 22 6.22E-12 6.68E-12 7.14E-12 7.60E-12 B8.04E-12 8.04E-12
na 23 7.S3E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03
na 24 2.82E-08 2.77E-08 2.77€e-08 2.77eE-08 2.776-08 2.73E-08
na 24m &.68E-30 4.55E-15 4.5SE-15 &4.55E-15 &4.55€-15 4.55E-30
na 25 4.81E-33 3.49E-29 3.75E-29 4.02E-29 4.28E-29 3.31E-34
mg 26 8.29E-06 8.89E-06 9.49E-06 1.01E-05 1.07E-05 1.07E-05
mg 25 1.136-12 1.22E-12 1.32E-12 1.41E-12 1.50E-12 1.50E-12
mg 26 1.54E-10 1.66E-10 1.79E-10 1.92E-10 2.04E-10 2.04E-10
mg 27 8.34E-13 2.10E-12 2.10E-12 2.10E-12 2.10E-12 6.11E-13
mg 28 4.26E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 4.25E-24
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04
al 28 4.24E-12 2.05E-10 2.05E-10 2.05E-10 2.05E-10 1.11E-12
al 29 1.27E-30 5.60E-30 6.44E-30 7.34E-30 8.29E-30 1.40E-30
al 30 .00E+00 7.29E-44 B.69E-44 1.02E-43 1.23E-43 .00E+00
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si 28 2.31E-05 2.48E-05 2.64E-05 2.81E-05 2.98E-05 2.98E-05
si 29 1.88E-14 2.19E-14 2.52E-14 2.87E-14 3.25E-14 3.25€-14
si 30 1.61E-23 2.03E-23 2.52E-23 3.08E-23 3.71E-23 3.71E-23
si 31 1.09E-35 1.46E-35 1.81E-35 2.21E-35 2.67E-35 2.48E-35
si 32 1.12E-44 1.54E-44 2.10E-44 2.80E-44 3.64E-44 3.64E-44
totals 5.75E+04 S.75E+04 5.75E+04 5.75E+04 5.75E+04 S.75E+04
? flux 2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 actinides page 34
power= 4.000E-03mw, burnup=1.1688E+00mwd, flux= 2.71E+08n/cm**2-segc
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 237.4d 255.7d 274.0d 292.2d 292.2 d
he 4 3.07e-05 3.33E-05 3.59E-05 3.85E-05 4.11E-05 4.11E-05
ra222 2.97E-30 3.45E-30 4.01E-30 4.62E-30 5.28E-30 5.35E-30
ra223 2.816-15 3.40E-15 &.05E-15 &4.76E-15 5.53E-15 5.53E-15
ra224 1.33E-16 1.67E-16 2.06E-16 2.51E-16 3.01E-16 3.01E-16
ra225 3.11E-17 3.82E-17 &4.60E-17 5.46E-17 6.39E-17 6.39E-17
ra226 4.23E-11 &4.96E-11 5.76E-11 6.61E-11 7.52E-11 7.52E-11
ra228 4.4BE-17 5.24€E-17 6.07€-17 6.95E-17 7.90E-17 7.90E-17
th226 1.43E-28 1.68E-28 1.96E-28 2.26E-28 2.58E-28 2.57E-28
th227 5.34E-15 6.38E-15 7.51€E-15 B8.74E-15 1.01E-14 1.01E-14
th228 2.72E-14 3.39E-14 4.17E-14 5.05E-14 6.05E-14 6.05E-14
th229 7.57E-12 9.11E-12 1.08E-11 1.26E-11 1.46E-11 1.46E-11
th230 1.53E-05 1.86E-05 1.79E-05 1.92E-05 2.04E-05 2.04E-05
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09
th232 3.10E-06 3.36E-06 3.61E-06 3.87E-06 4.13E-06 &.13E-06
th233 1.926-17 3.08E-17 3.31E-17 3.55E-17 3.79E-17 2.24E-17
th234 5.36E-07 5.36E-07 5.37E-07 5.37E-07 5.37€-07 5.37e-07
pa231 4.65E-07 5.04E-07 5.43E-07 5.82E-07 6.21E-07 6.21€E-07
pa232 7.96E-15 8.66E-15 9.33E-15 1.00E-14 1.07E-14 1.06E-14
pa233 1.45€6-06 1.45E-06 1.45E-06 1.45E-06 1.46E-06 1.46E-06
pa234m 1.81€-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.B1E-11
pa234 B8.07E-12 8.08E-12 8.08E-12 8.09E-12 8.09E-12 8.09E-12
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u230 1.38E-25 1.63E-25 1.90E-25 2.19E-25 2.49E-25 2.49E-25
u231 4,94E-21 S5.43E-21 S.94E-21 6.46E-21 6.97E-21 6.96E-21
u232 1.37E-11 1.59E-11 1.82E-11 2.07E-11 2.33E-11 2.33E-11
u233 6.74E-06 7.42E-06 B8.10E-06 B.79E-06 9.47E-06 9.47E-06
u234 9.06E+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  1.74E+02 1.T4E+02 1.T4E+02 1.74E+02 1.74E+02 1.74E+02
u237 3.11E-06 3.10E-06 3.10E-06 3.10E-06 3.10E-06 3.09E-06
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3I.64E+04 3.64E+04
u239 2.19e-07 3.18E-07 3.18E-07 3.18E-07 3.1BE-07 1.93E-07

u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u2éi .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

np235 2.81E-12 2.99E-12 3.17E-12 3.34E-12 3.51E-12 3.51E-12
np236m 2.05E-12 2.056-12 2.05€-12 2.05E-12 2.05E-12 2.03e-12
np236 1.20€-10 1.29E-10 1.39E-10 1.49E-10 1.59€-10 1.59E-10
np237  4.22E+01 4.22E+01 &4.22E+01 4.22E+01 4.226+01 4.22E+01
np238 1.556-06 1.55€-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06
np239  4.61E-05 4&.59E-05 4.59E-05 4.59E-05 &.59E-05 &4.59E-05
np240m  .00E+00 .00£+00 .00E+00 .00E+00 .00E+00 .00E+00
np240 8.14E-15 9.33E-15 9.33E-15 9.33E-15 9.33E-15 7.73E-15
np241 .00E+00 -00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu236 1.63E-10 1.75E-10 1.87E-10 1.99E-10 2.11E-10 2.11E-10
pu237 7.82E-16 B.69E-16 9.57E-16 1.05E-15 1.14E-15 1.14E-15
pu238 1.11E-04 1.20E-04 1.29E-04 1.38E-04 1.4BE-04 1.48E-04
pu239 2.97E-03 3.22€-03 3.46E-03 3.71E-03 3.96E-03 3.96E-03
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q
library information...

pu240 B8.69E-09 1.02E-08 1.18E-08 1.36E-08 1.55E-08 1.55E-08
pu24 3.42E-14 4.356-14 S5.43E-14 6.68E-14 8.10E-14 8.10E-14
pu242 3.99E-20 5.50€-20 7.41E-20 9.77E-20 1.27€-19 1.27E-19

sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2
power= 4.000E-03mw, burnup=1.1688E+00mwd, flux= 2.71E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly
charge 237.4 d 255.7d 274.0d 292.2d 292.2d

pu243  B.19E-29 1.16E-28 1.56E-28 2.06E-28 2.66E-28 2.56E-28

pu2bd .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

pu245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

pu2sé .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

totals 3.736+04 3.73€+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04

flux 2.71E+08 2.71E+08 2.71E+08 2.71€+08 2.71E-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.

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

pass 5
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 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 library updated was...

R T T Y T e T2 222222 2T 2R R LA 22 A0 a2 A2 2 82 i i it d il ilad sl

prelim Llwr orfigen-s binary working library--id = 1143

made from modified card-image origen-s libraries of scale 4.2

the "presas2" case updating all nuclides on the scale
fission product yields are from endf/b-v
Ehoton libraries use an 18-energy-group structure
the photon data sre from the master photon data base,
produced to fnclude bremsstrahlung from uo2 matrix

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

IR I I BN AR I N I N R R A

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
“burnup" library

IR N E N KRN EENEINEJ}ERE]

Feowenrmrereeweeept e e TIT T TIITTTITTLI LTI LA L AL A L LA A A Al L L Ll ALl it

Page 30
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*****ti******************************************i**********f*******************
.other identification and sizes of library.

data set name:
8/28/1996
1697

689
129
879

ft15f001

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

7993
P e e e e I e v e oo T e e v o S o o v o o o o e o o ok ok ol e e o o e e A e ool e o ok ok e o e ok ok o ke e S e o o e e o ok e e e o e ke ok e ke e e ke ke e

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

power=

(note, k-infinities, clad and moderator absorptions are correct
3

productions
absorptions
k infinity

actinide
absorptions
non-actinide
abs. fracs.

.00mw, burnup=

initial
1.138348E+06
9.268934E+05
1.228132E+00

initial
9.237305E+05

3.412426E-03

1.mud

ba

310.5 d
1.138348E+06
9.268941E+05
1.228132e+00

310.5 d

9.237308E+05
3.412783E-03

flux= 2.70E+08n/cm**2-sec

sis =

1.138348E+06

9.268948E+05

1.228131E+00
328.8 d

9.237310E+05
3.413260E-03

9

347.0 d

;.138349E+06
1.228131E+00

268954E+05
347.0 d

.237313E+05
3.

413677E-03

20gwd/mtu 40% h2o0/ 8% uo2

1.138349E+06

9.268959E+05

1.228130€+00
365.3 d

9.237315E+05
3.414035e-03

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X% h20/ 8% uo2
fraction of total absorption rate
1.mwd, flux= 2.70E+J)8n/cm**2-sec

power= .00mw, burnup=
initiat 310.5 d

sm149 5.94E-06 6.31E-06
xe135 2.33E-06 2.34E-06
sm151 2.73e-07 2.90E-07
nd143 1.24e-07 1.33€-07
gd157 6.386-08 6.77E-08
cd113 5.27E-08 5.60E-08
pmi147 4.93E-08 5.22E-08
rh103 4_45E-08 4.79E-08
xel131 3.64E-08 3.8B8E-08
cs133 3.05e-08 3.25E-08
tc 99 2.14E-08 2.28E-08
eu155 1.77e-08 1.87E-08
nd145 1.696-08 1.80E-08
sm152 8.74E-09 9.29E-09
kr 83 7.28E-09 7.74E-09
mo 95 6.22E-09 6.88E-09
¢s135 6.73E-09 7.15€-09
rh105 8.37e-09 8.37€-09
gd155 4.59€-09 S.17E-09
rulo1 5.07€-09 S5.38E-09
eul53 4.40E-09 4&.6B8E-09
r141 4.18E-09 4.49E-09
al139 4.,04E-09 &.29E-09
sm147 1.92E-09 2.17E-09
pri143 2.88E-09 2.8BE-09
pd105 1.87E-09 1.99E-09
r 93 1.67E-09 1.78E-09
xe133 2.07E-09 2.07€E-09
celé 1.62E-09 1.62E-09
i129 1.22E-09 1.30E-09
mo 97 9.12€-10 9.69E-10
pm149 9.82E-10 9.82E-10

328.8d 347.0d 365.3d
6.69E-06 T7.06E-06 7.44E-06
2.34E-06 2.34E-06 2.34E-06
3.07E-07 3.24E-07 3.41E-07
1.41E-07 1.49E-07 1.58E-07
7.17e-08 7.57E-08 7.97E-08
5.93E-08 6.26E-08 6.59E-08
5.51E-08 5.79€-08 6.07E-08
5.14E-08 5.48E-08 5.82E-08
4.11E-08 4.35E-08 4.59€-08
3.45E-08 3.64E-08 3.84E-08
2.41E-08 2.55E-08 2.68E-08
1.986-08 2.08E-08 2.18E-08
1.91E-08 2.01E-08 2.12E-08
9.84E-09 1.04E-08 1.09£-08
8.19E-09 8.65E-09 9.10E-09
7.55E-09 8.23E-09 8.92E-09
7.57E-09 8.00E-09 B8.42E-09
8.37E-09 8.376-09 8.37E-09
S.78E-09 6.42E-09 7.10E-09
5.70E-09 6.02E-09 6.33E-09
4.96E-09 5.24E-09 5.51E-09
4.81€-09 5.12E-09 5.43E-09
4.556-09 4.BOE-09 5.05E-09
2.44E-09 2.72E-09 3.01E-09
2.88E-09 2.8BE-09 2.BBE-09
2.11E-09 2.23E-09 2.34E-09
1.88E-09 1.99E-09 2.09E-09
2.07E-09 2.07E-09 2.07€-09
1.626-09 1.63E-09 1.63E-09
1.376-09 1.45€E-09 1.53E-09
1.03E-09 1.0BE-09 1.14E-09
9.82E-10 9.82E-10 9.82E-10

fission products

page

only, if correctly weighted cross sections are applied.)
365.3 d

page
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ytion rate

.02E-14
. 3.00wtX%, 20gwd/mtu 40% h2o/ B% uo2

.02E-14
fraction of total absor

02E-14

e ol

- -

0 2
1 1
2 1
4 8
9.93E- 1
sas2h: far-field crit based on b&w 15x15

i135

2.70E+E

18n/cm**2-sec
5.3 d

36

347.0 d

.00mw, burnup= 1.mud, flux
initial 310.5 d 328.8 d

power
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File Name: tuff7.sum

BBA00000O-

01717-0200-00021 REV 00 ATTACHMENT XII1 -

0 fraction of total absorption rate
power= .00mw, burnup= 1.mwd, flux= 2.70E+08n/cm**2-sec
initial 310.5d 328.8d 347.0d 365.3 d
cs134m 4.026-20 4.57E-20 4.84E-20 5.12E-20 5.40£-20
ag110 9.08E-24 1.40E-21 1.45€-21 1.50E-21 1.5%E-21
sn114 S.77E-22 6.18E-22 6.59€E-22 7.00E-22 7.42E-22
in120 4.336-28 3.98E-22 3.98E-22 3.98E-22 3.98E-22
: in120m 1.096-29 4.28BE-23 4.28E-23 4.2BE-23 4.28E-23
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8X% uo2
power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nuc(ide concentrations, gram atoms
basis = single reactor assembly
charge 310.5d 328.8d 347.0d 365.3 d
h 1 6.886-08 7.31E-08 7.74E-08 B8.16E-08 8.59€-08
h 2 2.04E-10 2.17E-10 2.29E-10 2.42E-10 2.55E-10
h 3 1.46E-12 1.556-12 1.64E-12 1.73E-12 1.82E-12
h 4 .ODE+00 6.32E-36 6.68E-36 7.03E-36 7.39E-36
he 3 3.34E-14 3.76E-14 4.21E-14 &4.69E-14 5.18E-14
he 4 1.14E-08 1.21E-08 1.2BE-08 1.35E-08 1.42E-08
he 6 .00E+00 .00E+0Q0 .00E+00 .00E+0Q0 .00E+00
ne 20 1.376-09 1.45E-09 1.54E-09 1.62E-09 1.70E-09
ne 21 3.62E-17 4.06E-17 4.52€E-17 5.00E-17 5.31E-17
ne 22 B.94E-13 1.00E-12 1.12E-12 1.24E-12 1.37€-12
ne 23  4.64E-23 7.03E-15 7.03E-15 7.03E-15 7.03E-15
na 22 8.04E-12 B8.49E-12 B8.92E-12 9.35E-12 9.78E-12
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03
na 26 2.73E-08 2.74E-08 2.74E-08 2.74E-08 2.74E-08
na 24m &4.556-30 4.51E-15 4.51E-15 &.51E-15 4.51E-15
na 25 3.316-34 4.54E-29 4.80E-29 5.07E-29 5.33E-29
mg 24 1.076-05 1.136-05 1.19E-05 1.25E-05 1.31€-05
mg 25 1.50E-12 1.59E-12 1.69E-12 1.78E-12 1.87€-12
mg 26 2.04E-10 2.17E-10 2.29E-10 2.42€-10 2.55E-10
mg 27 6.11E-13 2.10E-12 2.10E-12 2.10E-12 2.10€E-12
mg 28 4.25E-24 4.29E-24 4.29E-24 64.29E-24 4.29E-24
al 27  4.99E+04 &.99E+04 4.99E+04 4.99E+04 4.99E+04
al 28 1.11E-12 2.03E-10 2.03E-10 2.03€E-10 2.03E-10
al 29 1.40E-30 9.29E-30 1.03E-29 1.15€E-29 1.26E-29
al 30 .00E+00 1.53E-43 1.75€-43 2.12E-43 2.40E-43
si 28 2.98E-05 3.14E-05 3.31E-05 3.47E-05 3.64E-05
8i 29 3.25E-14 3.64E-14 &.06E-14 &.49E-14 4.95E-14
si 30 3.71E-23 4.43E-23 5.23E-23 6.12E-23 7.10E-23
si 31 2.48E-35 3.186-35 3.76E-35 &.40E-35 5.10E-35
8i 32 3.64E-44 &.62E-44 S5.B9E-44 T.29E-44 B.9TE-44
totals 5.75E+04 S.7S5E+04 S5.75E+04 S5.75E+04 5.75E+04
0 flux 2.70E+08 2.70E+08 2.T70E+08 2.70E+08
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h20/ 8X uo2
power= 4.000E-03mu, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 310.5d 328.8d 347.0d 365.3d
he 4 4., 11E-05 &.37E-05 4&.63E-05 &.89E-05 5.15E-05
ra222 S5.356-30 S5.97E-30 6.70E-30 7.47E-30 8.28E-30
ra223 S5.53E-15 6.36E-15 T.25E-15 8.19E-15 9.19E-15
. re224 3.01E-16 3.586-16 &.20E-16 &.B9E-16 5.65E-16
i ra22S  6.39E-17 T.40E-17 8.48E-17 9.64E-17 1.09E-16
ra226 7.52E-11 8.49€E-11 9.51E-11 1.06E-10 1.17E-10
ra228 T.90E-17 B8.90E-17 9.95E-17 1.11E-16 1.22E-16

Page 35
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th226 2.57E-28 2.91E-28 3.27E-28 3.65E-28 4.04E-28
th227 1.01E-14 1.15E-14 1.30E-14 1.46E-14 1.63E-14
th228 6.05E-14 7.15E-14 B8.38E-14 9.74E-14 1.12E-13
th229 1.46E-11 1.68E-11 1.90E-11 2.15€E-11 2.41E-11
th230 2.04E-05 2.17E-05 2.30E-05 2.43E-05 2.55E-05
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09
th232 4.13E-06 4.39E-06 4.65E-06 4.91E-06 5.16E-06
th233 2.24E-17 4.02E-17 4.26E-17 4.50E-17 &4.73E-17
th234 5.376-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07
pa231 6.21E-07 6.60E-07 6.99E-07 7.38E-07 7.77E-07
pa232 1.06E-14 1.13E-14 1.20E-14 1.27E-14 1.34E-14
pa233 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06
pa234m 1.81€-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11
pa234 8.09E-12 8.09E-12 8.09E-12 8.09e-12 8.09E-12
pa235 .00E+00 .00E+00 .00E+00 .D0E+00 .00E+00

u230 2.49E-25 2.82E-25 3.17E-25 3.53E-25 3.92E-25
u231 6.96E-21 T.48E-21 7.99E-21 8.51E-21 9.02E-21
u232 2.33E-11 2.61E-11 2.90E-11 3.21E-11 3.53E-11
u233 9.47E-06 1.02E-05 1.08E-05 1.15E-05 1.22E-05
u234 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 7.30£+02 7.30E+02
u236  1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02
u237 3.09E-06 3.09E-06 3.09E-06 3.09E-06 3.09E-06
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239 1.936-07 3.17E-07 3.17€E-07 3.17E-07 3.17E-07
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u2é .00E+00 00E+00 .00E+00 .00E+00 .00E+00
np235 3.51E-12 3.67€-12 3.82E-12 3.97e-12 4.12E-12
np236m 2.03E-12 2.05€-12 2.05E-12 2.05E-12 2.05E-12
np236 1.59€-10 1.68E-10 1.78E-10 1.88E-10 1.97E-10
np237  4.22E+01 4.22E+01 4.22E+01 4.22E+01 &4.22E+01
np238 1.556-06 1.55€E-06 1.55E-06 1.55E-06 1.55E-06
np239 4.59E-05 4.59E-05 &4.59E-05 &4.59E-05 4.59€E-05
np240m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np240  7.73E-15 9.32E-15 9.32E-15 9.32E-15 9.32E-15
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu236 2.11E-10 2.22E-10 2.34E-10 2.45E-10 2.57E-10
pu237  1.14E-15 1.22E-15 1.31E-15 1.40E-15 1.49E-15
pu238  1.48E-04 1.57E-04 1.66E-04 1.75E-04 1.84E-04
pu239 3.96E-03 4.20E-03 &.45E-03 4.70E-03 4.94E-03
pu240 1.556-08 1.75E-08 1.96E-08 2.18E-08 2.42E-08
pu2é1 8.10E-14 9.72E-14 1.15E-13 1.36E-13 1.58E-13

] pu2é2 1.27E-19 1.61E-19 2.03E-19 2.52€E-19 3.09E-19
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2 actinides

power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec

0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 310.5d 328.8d 347.0d 365.3d
pu243  2.56E-28 3.39E-28 4.26E-28 5.29E-28 6.50E-28
pu2éé .00E+00  .00E+00 .00E+00 .00E+00 .00E+00
pu245 .00E+00 . 00E+00 .00E+00 .00E+00 .00E+00
pu246 .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
g flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08

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

.results on logical unit no. 71, position 1, for _time stego 4, subcase 6. (run position 1, case position 1)
gw

d/mtu 40% h2o/ 8% uo2

sas2h: far-field crit based on b&w 15x15  3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 Light elements
decay, following reactor irradiation identified by: power= 4 .000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
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Aug 29 13:58 1996 File Name: tuff7.sum BBAC00000-01717-0200-00021 REV 00 ATTACHMENT XIII

0 nuclide concentrations, grams
basis =single reactor assembly

initial 304.4 d 6 913.1d 1217.5d 1521.9 d 1826.3 d

na 23 1.73E+05 1. 73E+05 1 1.736+05 1.73E+05 1.73E+05 1.73E+05

mg 24 3.14E-04 3.14E-04 3.14E-04 3.14E-04 3.14E-04 3.14E-04 3.14E-04

al 27 1.35E+06 1.35E+06 1 1.356+06 1.35E+06 1.35E+06 1.35E+06

si 28 1.02E-03 1.02E-03 1.026-03 1.02E-03 1.02E-03 1.02E-03 1.02E-03
total 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06

sas2h: far-field crit based on b&w 15x15, 3.00wtX%, 20gwd/mtu 40% h20/ 8% u

02
0decay, following reactor irradiation |dent1f1ed by: pouer- 4 .000E-03mm, burnup-1 4610E+00mwd,

element radioactivity, curies
basis =single reactor assembly
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
totals 2.55E+01 1.13E-06 9.10E-07 7.36E-07 5.97€-07 4.856-07 3.95€E-07

sas2h: far-field crit based on b&w 15x15 6 3.00uwt%, 20gwd/mtu 40% h2o/ 8% uo2

0decay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup=1.4610E+00mud,

element thermal power, watts
basis =single reactor assembly
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
na 1.70E-01 1.52E-08 1.22€-08 9.77e-09 7.83E-09 6.27e-09 5.02E-09
totals 4.76E-01 1.52E-08 1.22E-08 9.77E-09 7.83E-09 6.27€E-09 5.02E-09

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo 02

0decay, following reactor irradiation identified by: pouer- 4 ,000E-03mw, burnup=1.4610E+00mwd,

nuclide gamma power, watts
basis =single reactor assembly
initial 304.4 d 608.8d 913.1d 1217.5 d 1521.9 d 1826. 3 d
na 22 1.75€-08 1.40E-08 1.12E-08 8.98E-09 7.19E-09 5.76E-09 4.61E-09
total 3.31E-01 1.406-08 1.12E-08 8.98E-09 7.19E-09 5.76E-09 4.61E-09

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

02
decay, following reactor irradiation identifled by: pouer- 4 .000E-03mw, burnup—1 4610E+00mud,
0

nuclide concentrations, gram atoms
basis = single reactor assembly

initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
he 4 5.156-05 9.51E-05 1.39E-04 1.82E-04 2.26E-04 2.70E-04 -13E-04
th230 2.556-05 4.68E-05 6.81E-05 B8.94E-05 1.11E-04 1.32E-04 1 53E-04
th232 5.16E-06 9.47E-06 1.38E-05 1.81E-05 2.24E-05 2.67€E-05 3.10E-05
th234 5.376-07 5.37E-07 5.37E-07 5.376-07 5.37E-07 5.37E-07 5.37€-07
pa231 7.776-07 1.38E-06 1.98E-06 2.58E-06 3.19E-06 3.79E-06 4.39E-06
pa233  1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06

u233  1.22E-05 2.50E-05 3.79E-05 5.07E-05 6.35E-05 7.64E-05 8.92E-05
u234 9.06E+00 9.06E+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 7.30E+02
u236  1.74E+02 3.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02
u238  3.64E+04 3.64E+04 3.64E+04 3.64E+046 3.64E+04 3. 64E+04 3,.64E+06
np237  4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01
pu238  1.84E-04 1.85E-04 1.B4E-04 1.82E-04 1.81E-04 1.80E-04 1.79E-04
pu239  4.94E-03 4.99E-03 4.99E-03 4.99E-03 4.99E-03 4.99E-03 4.99E-03

total 3.736+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04
1
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo

odecay, following reactor irradiation identified by: power= 4.000E-03mw, burnup-1 4610E+00mwd,

element concentrations, gram atoms
basis = single reactor assemb 5
d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d

initial 304.4
he 5.15E-05 9.51E-05 1.39E-04 1.82E-04 2.26E-04 2.70E-04 3.13E-04
th 3.13E-05 5.68E-05 B8.24E-05 1.08E-04 1.34E-04 1.59E-04 1.85E-04
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pa
u
np
u
totals

2.23E-06
3.73E+04
4.22E+01
5.13e-03
3.73E+04

sas2h: far-field
decay, following reactor irradiation identified by: pouer« 4 _000E-03mw,
nucl ide concentrations, grams

he &
ra22é
th230
th231
th232
th234
pa231
pa233
u233
u23s4
u23s
u23é
u238
np237
pu238
pu239
pu24o
total

initial
2.06E-04
2.65E-08
5.88E-03
6.98E-07
.20E-03
.26E-04
.79E-04
.39E-04
.84E-03
.12E+03
.T2E+05
.12E+04
.66E+06
.99E+03
.39E-02
.18E+00
.81E-06
8.88E+06

Neaa D00 = NN = - s

sas2h: far-field
decay, following reactor irradiation identified by: pouer- 4 .000E-03mm,

he
ra
th
pa

u
np
pu

totals

initial
2.06E-04
2.65E-08
7
5

8.88E+06

sas2h: far-field
decay, following reactor irradiation jdentified b

t1207
pb211
pb212
b214
i211
bi2
bi2
o
po
2
02

12
14
14
18
o
P 18

fnitial
1.05€-07
1.05€-07
2.02E-08
2.55E-08
1.056-07
2.02E-08
2.55€E-08
2
1
2
2.

.55E-08 .
.05E-07 =

D2E-08
S5E-08

2.84E-06
3.73E+04
4.22E+01
5.17€-03
3.73e+04

crit based

304.4 d

3.81E-04
8.92E-08
.08E-02
.98E-07
.20E-03
.26E-04
.19€E-04
.39E-04
83E-03
12E+03
.T2E+05
. 12E+04
.66E+06
.99E+03
.40E-02
. 19E+00
5.81E-06
8.88E+06

aPfORPRANVHWANO =

crit based

304.4 d
3.81E-04

8.88E+06

crit based

304.4 d
.38E-07
.39€-07
.61E-08
.B2E-08
39E-07
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o
-
m
o
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File Name: tuff7.sum

3.73e+04

on b&w 15x15,

on b&w 15x15,

8.88E+06

on b&w 15x15,

608.8 d

9.07E-07
9.10€E-07
2.07E-07
1.87€-07
9.10E-07
2.07E-07
1.87€-07
1.87€-07
9.10E-07
%.07E -07
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4 .04E-06
3.73E+04
4.22E+01
5.17e-03
3.73E+04

basis =single reactor assembly

913.1 d
7.29E-04
3.25€E-07
.06E-02
.98E-07
.19E-03
.26E-04
.97E-04
.39E-04
.18€-02
.126+03
. 72E+05
. 12E+04
.66E+06
.99E+03
.34E-02
. 19400
.81E-06
8.88E+06

Ve f 00N 2NN 220N 0NN

element concentrations,

basis
913.1 d
7.29E-04
3.25€E-07
2.49€-02
9.36E-04
8.87E+06
9.99E+03
1.24E+00
8.88E+06

nuc{ld

.14d

4E-06
4E-06
4E-07
1E-07

»
m
'
o
o

g iy
mmmm
LI B I |
[-T-1-1-]
NN

4.64E-06
3.73E+04
4.22E+01
5.17€E-03
3.73E+04

1217.5 d
9.04E-04

.25E-06
.73E+04
. 22E+01

5.17€-03

3.

73E+04

1521.9 d

[V PRV YN N RN V. ST N PR NI

.08E-03
.08E-07
.04€E-02
.98E-07
.19E-03
.26E-04
.75E-04
.39E-04
.78E-02
.126+03
.T2E+05
. 12E+04
.66E+06
.99E+03
.28E-02
.19E+400
.80E-06
8.

88E+06
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ATTACHMENT XIII

.85E-06
.7T3E+04
.22E+01
.17E-03
.73E+04

3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2
burnup-1 4610E+00mwd,

1826.3 d

1.

9.

3
6.

7.
1.
1.
3.
2.
2.
1.
4.
8.

9.

4.

1
5
8

=gingle reactor assembly
1521.9 d

1217.5 d
.04E-04
&.98E-07
3.08€-02
1.08£-03
8.87E+06
9.99€+03
1.24E+00
8.88E+06

1

1

1

. 08E-03
7.
3.
.21E-03
8.
9.
. 24E+00
8.

08E-07
67E-02

B7E+06
99E+03

88E+06

25E-03
S5E-07

.53E-02

98E-07
19€-03
26E-04
01E-03
39E-04
08E-02
12E+03
T2E+05
12E+04
66E+06
99E+03
26E-02

.19€E+00
.80E-06
-88E+06

3.00wt¥%, 20gwd/mtu 40% h20/ 8% uc
burnup-1 4610E+00mud,
grams

1826 3d

1.

9.
4.

1

1
8

25E-03
55€-07
26E-02

.35€e-03
8.
9.

87E+06
99E+03

.23E+00
.BBE+06

3.00ut%, 20gwd/mtu 40X h2o0/ 8X uo
pouer- 4 .000E-03mw, burnup-1 4610E4+00mwd, flux= 2.79E+08n/cm**2-sec

e radioactivity, curies
basis =single reactor assembly

1217.5 d 1521.9 d 1826.3 d
2.32E-06 3.26E-06 4.34E-06
2.33E-06 3.27E-06 4.35€-06
&.64E-07 5.89E-07 7.05€-07
&.936-07 7.00E-07 9.44E-07
2.33E-06 3.27E-06 4.35E-06
4.64E-07 5.89E-07 7.05€-07
4.93E-07 7.00E-07 9.44E-07
&.93E-07 T7.00E-07 9.44E-07
2.33E-06 3.27E-06 4.35E-06
4.64E-07 5.89E-07 7.05E-07
&4 .93E-07 T7.00E-07 9.44E-07

NUIUINN‘:U‘NNU!U!M
m
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o
~

-
m
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o
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1

rn219
rn220
rn222
ra223
ra22é4
ra22é
ac227
th227
th228
th230
th231
th234
pal3i
pa233
pa234m
pa23é4
u232
uz233
u234
u23s
u23é6
u238
np237
pu23é
pu238
pu239
pu2éo
total

.05€e-07
.02E-08
.55E-08
.05E-07

1E-04
1€-01

8E-06

8E-03
1€-07
4E-05

1E-01

WNNNWNANAWNNONW SN == NN =N =
. . .

.16E-05

1.32E-06
5.28E+03

sas2h: far-field

p
totals

fnitial
4.78E-10
4 .45E-10
4 .86E-09
8.36E-09
5.97E-09
5.18E-09
1.61E-03
3.22E-02
7.55€+00
7.11E+00
2.72E-02
1.47E+01

sas2h: far-field
decay, following reactor irradiation identified b

bi214
th230
th231
th234
pa231
pa233
pa234m
pa234

1E-09

2E-04
0E-05

“ e s e 8 9
&\O&MOE‘QNNS
m
1
o
~

P2 ON-SON=2N

.39E-07
.61E-08
.82E-08
.39E-07
.61E-08
.B2E-08
.39E-07
.33E-07
.60E-08
.22E-04
.T1E-01
.91E+00

1.32E-06
4.02E+01

crit based

304.4 d
2.10E-09
1.83E-09
2.03E-08
3.44E-08
2.48E-08
2.15E-08
1.62E-03
3.22E-02
5.36E-01
2.01E-01
2.73E-02
7.98€-01

crit based

File Name: tuff7.sum

9.10E-07
%.O?E-OT

1€-01
6E-05

.
-0~
-
m
+
o
o

9E-03
8E-07
1E-05

1E-01

.
QOON:}U‘Q\IOO
m
+
[~
pure

NNNNW20ORWN NN WWN

4.02E+01

on b&w 15x15,
0decay, following reactor irradiation 1dent1f1ed by: power= 4.000E-03mw,

o

umo&—-xmmbm
m
'
o
(]

.
-
m

1
o
0

NN
mmm
' ]
[=F=8=]
[ X-]-]

=]
m
'
[=4
-]

2E-03
2E-02
6E-01

NNV P AN WSO

on b&w 15x15,

BBA000000-01717-0200-00021 REV 00

1.
3.
3.
1.
3.
3.
1.
1.
3.
4.
3.
2.
2.
7.
2.
3.
7.
1.
1.
3.
2.
2.
7.
1.
7.
7.
1.

4.

S54E-06
34E-07
21E-07
54€-06
34E-07
21E-07
S4E-06
52E-06
33e-07
24E-04
71E-01
91E+00
82E-05
0SE+00
91E+00
79E-03
62E-07
14E-04
32E+01
71E-01
66E+00
91E+00
04E+00
75€E-05
44E-01
40E-02
32E-06
02E+01

4.

2NN 2BWNNWNWISON SN SN

3€E-06

O
Y
m
o
~

9
3
6
9
3
29E-06
63E-07
2
7
9
4
0
9

8E-05

3ZE 06
02E-+01

.05E+00

.32E-06
4.

02E+01

.35€E-06
.05E-07
CL4E-0Q7
.35E-06
.05E-07
LLG4E-07
.34E-06
.29€-06
.02E-07
27TE-04
7T1E-01
91E+00
79€-05
.0SE+00
.91E+00
.79E-03
.07E-06
.00E-04
-32E+01
.7T1E-01

W N =2 W NS NN OO NS

1.32E-06
4.02E+01

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

burnup-1 4610E+00mwd,

burnup=1.4610E+00mwd,

element thermal power, watts

basis =sin le reactor assembly
913.1 d 1217. 1521.9 d 1826.3 d
7.34E-09 1.07E~08 1.46E-08 1.87E-08
6.45E-09 9.69E-09 1.35E-08 1.79E-08
7.13E-08 1.07E-07 1.49€E-07 1.98E-07
1.22E-07 1.81E-07 2.51E-07 3.29€E-07
8.72E-08 1.30E-07 1.81E-07 2.39E-07
7.55E-08 1.13E-07 1.57E-07 2.06E-07
1.62E-03 1.62E-03 1.63E-03 1.63E-03
3.22E-02 3.22E-02 3.22E-02 3.22E-02
5.36E-01 5.36E-01 5.36E-01 5.36E-01
2.01E-01 2.01E-01 2.01E-01 2.01E-01
2.69E-02 2.68E-02 2.66E-02 2.65E-02
7.97E-01 7.97€-01 7.97e-01 7.97e-01

3.00utX, 209ud/mtu 40X h2o/ 8% uo2

r pomwer= 4 .000E-03mw,

nuclide gamma power, watts

basis =sin le reactor assembly
913.1 d 1217. 1521.9 d 1826 3d
2.87€E-09 405-09 6.26E-09 B8.44E-D9
4.23€-09 5 23E-09 6.24E-09 7.24E-09
6.82E-05 6.B2E-05 6.82E-05 6.82E-05
1.676-04 1.67E-04 1.67E-04 1.67€-04
6.69E-09 8.25E-09 9.81E-09 1.14E-08
9.34E-03 9.34E-03 9.34E-03 9.34E-03
1.92E-04 1.92E-04 1.92E-04 1.92E-04
&.40E-05 &.40E-05 &4.40E-05 &4.40€E-05

ATTACHMENT XI11
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u234  1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04
u235 3.66E-04 3.66E-04 3.66E-04 3.66E-04 3.66E-04 3.66E-04 3._66E-04
u236 2.68E-05 2.68E-05 2.6BE-05 2.68E-05 2.68E-05 2.68BE-05 2.68E-05
u238 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32€-05 2.32E-05 2.32E-05
np237 1.47E-03 1.47E-03 1.47E-03 1.47E-03 1.47€-03 1.47E-03 1.47E-03
pu238 B8.47E-06 8.49E-06 8.43E-06 8.38E-06 B.32E-06 B8.27E-06 8.21E-06
pu239 3.52E-07 3.55E-07 3.55E-07 3.55E-07 3.55E-07 3.55€-07 3.55E-07
total 3.97E+00 1.18E-02 1.18E-02 1.18BE-02 1.18E-02 1.18E-02 1.18E-02
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2oc/ 8% uo2 fission products page 56

decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nucl ide concentrations, grams
basis =single reactor assembl

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

h 3 2.09E-06 2.00E-06 1.91E-06 1.82E-06 1.74E-06 1.66E-06 1.58E-06

ge 73 5.53E-07 5.53E-07 S5.53E-07 5.53E-07 5.53E-07 5.53E-07 5.53E-07
as 75 5.67E-06 5.67E-06 5.67E-06 5.67E-06 5.67E-06 5.67E-06 5.67E-06
ge 76 1.886-05 1.88E-05 1.88€E-05 1.88E-05 1.88E-05 1.8BE-05 1.88E-05
se 77 4.6BE-05 4.70E-05 4.70E-05 4.70E-05 4.70E-05 4.70E-05 4.70E-05
se 78 1.106-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E-04
se 79 2.2BE-04 2.28E-04 2.28E-04 2.28E-04 2.28E-04 2.2BE-04 2.28E-04
se 80 6.79E-04 6.79E-04 6.79E-04 6.79E-04 6.79€-04 6.79E-04 6.79E-04
br 81 1.01€-03 1.01E-03 1.01E-03 1.01E-03 1.01€E-03 1.01E-03 1.01E-03
se 82 1.756-03 1.75E-03 1.756-03 1.75E-03 1.75E-03 1.75E-03 1.75E-03
kr 83 2.92E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03 2.92E-03
kr 84 5.87E-03 5.87E-03 5.87£-03 5.87€-03 5.87e6-03 5.87e-03 5.87E-03
kr 85 1.43E-03 1.36E-03 1.29E-03 1.22E-03 1.15E-03 1.09E-03 1.04E-03
rb 85 5.45€-03 5.53E-03 5.60E-03 5.66E-03 5.73E-03 5.79E-03 5.85E-03
kr 86 1.10E-02 1.10E-02 1.10E-02 1.10E-02 1.10€-02 1.10E-02 1.10E-02
rb 87  1.44E-02 1.44E-02 1.44E-02 1.44E-02 1.44E-02 1.44E-02 1.44E-02
sr 88 2.08E-02 2.086-02 2.08£-02 2.08E-02 2.08E-02 2.08E-02 2.08E-02
y 89 2.26E-02 2.81E-02 2.81E-02 2.81E-02 2.81E-02 2.81E-02 2.81E-02

sr 90 3.39E-02 3.326-02 3.256E-02 3.19E-02 3.12E-02 3.06E-02 3.00E-02
y 90 B8.72E-06 8.63E-06 B8.45E-06 8.28E-06 8.11E-06 7.95€E-06 7.79E-06

zr 90  4.10E-04 1.10E-03 1.77E-03 2.43E-03 3.08E-03 3.72E-03 4.34E-03
zr 91 2.74E-6G2 3.54E-02 3.56E-02 3.56E-02 3.56E-02 3.56E-02 3.56E-02
zIr 92 3.61E-02 3.626-02 3.62E-02 3.62E-02 3.62E-02 3.62E-02 3.62E-02
zr 93 2.64E-02 2.64E-02 2.64E-02 2.64E-02 2.64E-02 2.64E-02 2.64E-02
zr 94 3.95-02 3.95€6-02 3.95E-02 3.95E-02 3.95€E-02 3.95€E-02 3.95E-02
mo 95 2.49E-02 3.94E-02 4.02E-02 4.02E-02 &.02E-02 4.02E-02 4.02E-02
Ir 96 3.94E-02 3.94E-02 3.94E-02 3.94E-02 3.94E-02 3.94E-02 3.94E-02
mo 96 3.67E-06 3.68E-06 3.68E-06 3.6BE-06 3.68E-06 3.68E-06 3.68E-06
mo 97 3.58E-02 3.59E-02 3.59E-02 3.59E-02 3.59E-02 3.59E-02 3.59E-02
mo 98 3.72E-02 3.72E-02 3.72E-02 3.72E-02 3.72E-02 3.72E-02 3.72E-02
tc 99 3.98E-02 &4.03E-02 4.03E-02 4.03E-02 4.03€-02 4.03E-02 4.03E-02
ru 99 1.36E-06 1.49E-06 1.60E-06 1.71E-06 1.82E-06 1.93E-06 2.04E-06
mo100  4.10E-02 4.10E-02 4.10E-02 4.10E-02 4.10£E-02 4.10E-02 4.10E-02
rul01 3.39€-02 3.396-02 3.39E-02 3.3%E-02 3.39E-02 3.39E-02 3.39€-02
rul02 2.87€-02 2.87E-02 2.87E-02 2.87€-02 2.87E-02 2.87E-02 2.87E-02
rh103 1.79E-02 2.12E-02 2.12E-02 2.12E-02 2.12E-02 2.12E-02 2.12E-02
rulOé 1.326-02 1.32E-02 1.32E-02 1.32E-02 1.32E-02 1.32E-02 1.32E-02
pd105 8.13€-03 8.18E-03 B8.18E-03 8.18E-03 8.18E-03 B.18E-03 8.18E-03
rul06 2.36E-03 1.34€-03 7.59E-04 4.30E-04 2.44E-04 1.38E-04 7.83E-05
d106 8.97E-04 1.92E-03 2.50E-03 2.83E-03 3.01£-03 3.12E-03 3.18E-03

d107  1.24E-03 1.24E-03 1.24E-03 1.24E-03 1.24€-03 1.24E-03 1.24€E-03

pd108  5.94E-04 5_94E-04 5.94E-04 5.94E-04 5.94E-04 5.94E-04 5.94E-04
agl09 2.98E-04 2.99E-04 2.99E-04 2.99E-04 2.99E-04 2.99E-04 2.99€-04
pd110  2.43E-04 2.43E-04 2.43E-04 2.43E-D4 2.43E-04 2.43E-04 2 43E-04
cd111 1.55-04 1.60E-04 1.60E-04 1.60E-04 1.60E-04 1.60E-04 1.60E-04
cd112 1.30E-04 1.30E-04 1.30€-04 1.30E-04 1.30E-04 1.30E-04 1.30E-04
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cd113 1.296-04 1.30E-04 1.30E-04 1.30E-04 1.30E-04 1.30E-04 1.30E-04
cd113m 2.10E-06 2.02E-06 1.94E-06 1.86E-06 1.79E-06 1.72E-06 1.65E-06
cd114 1.11€-04 1.11E-04 1.11E-04 1.11E-04 1.11E-04 1.11E-04 1.11E-04
in115 8.51€E-05 B8.65E-05 8.65E-05 8.65E-05 8.65E-05 8.65E-05 8.65E-05
sn115 4.32E-06 4.36E-06 4.36E-06 &.36E-06 4.36E-06 4.36E-06 4.36E-06
ed116  1.356-04 1.35E-04 1.35€-04 1.35E-04 1.35E-04 1.35E-04 1.35E-04

1
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 57
decay, following reactor irradiation ldentlhed by: power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide concentrations, grams
basis =single reactor assembtrl
13.1d 1217.5 d 1521.9 d 56 3d

initial 304.4 d 608.8d 9

sn117 B8.95E-05 B.96E-05 B8.96E-05 8.96E-05 B8.96E-05 8.96E-05 8 96E-05
sn118 9.16E-05 9.16E-05 9.16E-05 9.16E-05 9.16E-05 9.16E-05 9.16E-05
sn119 1.01E-04 1.01E-04 1.01E-04 1.01E-04 1.01E-04 1.01E-04 1.01E-04
sn120  1.01E-04 1.01E-04 1.01E-04 1.01E-04 1.01E-04 1.01E-04 1.01E-04
sn12im 6.65E-07 6.58E-07 6.51E-07 6.44E-07 6.3BE-07 6.31E-07 6.24E-07
sb121 1.19E-04 1.20E-04 1.20E-04 1.20€E-04 1.20E-04 1.20E-04 1.20E-04
sn122 1.28E-04 1.28E-04 1.28E-04 1.2BE-04 1.2BE-04 1.28E-04 1.2BE-04
sb123  1.2BE-04 1.33E-04 1.34E-04 1.34E-04 1.34E-04 1.35E-04 1.35E-04
sn124 2.15€6-04 2.15E-04 2.15E-04 2.15€E-04 2.15E-04 2.15E-04 2.15E-04
sb125 2.16E-04 1.77E-04 1.43E-04 1.16E-04 9.3BE-05 7.59E-05 6.14E-05
te125 2.60E-05 6.75E-05 1.02E-06 1.29E-04 1.52E-04 1.70E-04 1.85E-04
te125m 2.27€-06 2.49E-06 2.03E-06 1.656-06 1.33E-06 1.08E-06 8.73E-07
sn126  3.54E-06 3.54E-04 3.54E-04 3.54E-04 3.54E-04 3.54E-04 3.54E-04
te126 2.01E-06 2.06E-06 2.06E-06 2.06E-06 2.06E-06 2.06E-06 2.07E-06

i127 9.74E-04 1.05E-03 1.06E-03 1.06E-03 1.06E-03 1.06E-03 1.06E-03
tel28 2.99E-03 2.99E-03 2.99€E-03 2.99£-03 2.99E-03 2.99E-03 2.99E-03

i129 6.30E-03 6.46E-03 6.46E-03 6.46E-03 6.46E-03 6.46E-03 6.46E-03
tet30 1.50£-02 1.S0E-02 1.50E-02 1.50E-02 1.50E-02 1.50E-02 1.50E-02
xe130 1.866-06 1.86E-06 1.86E-06 1.B6E-06 1.86E-06 1.B6E-06 1.86E-06
xet131 2.44E-02 2.52E-02 2.52E-02 2.52E-02 2.52E-02 2.52E-02 2.52E-02
xe132 3.72E-02 3.77E-02 3.77E-02 3.77E-02 3.77E-02 3.77E-02 3.77€E-02
cs133  6.18E-02 6.32E-02 6.326-02 6.32E-02 6.32E-02 6.32E-02 6.32E-02
xe134 6.89E-02 6.89E-02 6.89E-02 6.89E-02 6.89E-02 6.89E-02 6.89€-02
¢s135 5.95E-02 5.96E-02 5.96E-02 5.96E-02 5.96E-02 5.96E-02 5.96E-02
xe136 5.63E-02 5.63E-02 5.63E-02 5.63E-02 5.63£-02 5.63E-02 5.63E-02
ba136 4.52E-05 4.76E-05 4.76E-05 &.76E-05 &.T6E-05 4.7T6E-05 &4.76E-05
cs137 5.58E-02 5.47E-02 5.36E-02 5.26E-02 5.16E-02 5.06E-02 4.97E-02
ba137 6.55E-04 1.72E-03 2.76E-03 3.78E-03 4.79E-03 5.77E-03 6.74E-03
ba138 6.05E-02 6.05E-02 6.05E-02 6.05E-02 6.05E-02 6.05E-02 6.05€-02
ta139 5.81E-02 5.81E-02 5.81E-02 5.81E-02 5.81E-02 5.81E-02 5.81E-02
cel40 5.74E-02 6.07E-02 6.07E-02 6.07E-02 6.07E-02 6.07€-02 6.07E-02
pris1 4.T2E-02 5.42E-02 5.42E-02 5.42E-02 5.42E-02 5.42E-02 5.42E-02
cel42 5.47E-02 5.47E-02 5.47E-02 5.47E-02 5.47€-02 5.47E-02 S5.47E-02
nd143 S.84E-02 6.19E-02 6.19E-02 6.19E-02 6.19€-02 6.19E-02 6.19E-02
cel4d 3.41E-02 1.62E-02 7.75E-03 3.70E-03 1.76E-03 B8.41E-04 4.01E-04
nd144 1.73E-02 3.52E-02 4.37€-02 4.77E-02 4.96E-02 5.06E-02 5.10E-02
nd145 3.79E-02 3.796-02 3.79E-02 3.79€-02 3.79€-02 3.79E-02 3.79E-02
nd146 2.B6E-02 2.87e-02 2.87E-02 2.87E-02 2.876-02 2.87E-02 2.87E-02

147 1.B4E-02 1.56E-02 1.256-02 1.00E-02 8.04E-03 6.45E-03 5.18E-03
sm147 2.43E-03 6.27E-03 9.34E-03 1.18E-02 1.38E-02 1.54E-02 1.67E-02
nd148  1.63E-02 1.63E-02 1.63E-02 1.63E-02 1.63E-02 1.63E-02 1.63E-02
sm149  1.05E-02 1.06E-02 1.06E-02 1.06E-02 1.06E-02 1.06E-02 1.06E-02
nd150 6.57E-03 6.57E-03 6.57E-03 6.57E-03 6.57E-03 &.57E-03 6.57E-03
sm150 7.53E-06 7.536-06 7.53E-06 7.53E-06 7.53E-06 7.53E-06 7.53E-06
sm151 4.62E-03 4.61E-03 4.58E-03 &.556-03 4.52E-03 &.50E-03 4.47E-03
eul5 1.78E-05 4.756-05 7.70E-05 1.06E-04 1.35E-04 1.64E-04 1.93E-04
sm152 2.75E-03 2.756-03 2.75E-03 2.75E-03 2.75E-03 2.75E-03 2.75E-03
eu153 1.68E-03 1.70E-03 1.70E-03 1.70£E-03 1.70E-03 1.70E-03 1.70E-03
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sm154 7.86E-04 7.86E-04 7.86E-04 7.B6E-04 7.86E-04 7.86E-04 7.B6E-04
eul55 3.33E-04 2.94E-04 2.60E-04 2.30E-04 2.03E-04 1.BOE-04 1.59€E-04
gd155 2.53E-05 6.40E-05 9.81E-05 1.28E-04 1.55E-04 1.79E-04 2.00E-04
gd156  1.4BE-04 1.57€-04 1.57E-04 1.57E-04 1.57€-04 1.57E-04 1.57E-04

1
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page
decay, following reactor irradiation identified by: pouer« 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nucl ide concentrations, grams
basis =single reactor assembl
initial 3 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
gd157  7.73E-05 7. 7.756-05 7.75E-05 7.756-05 7.75E-05 7.75E-05
gd158 3.51E-05 3.51E-05 3. 51E 05 3.51E-05 3.51E-05 3.51E-05 3.51€-05
tb159 1.356-05 1 1. 1 1.36E-05 1.36E-05 1.36E-05
gd160  &4.28E-06 4 4. 28E 06 &4.28E-06 &4.2BE-06 4.28E-06 4.2BE-06
dy161 1.26E-06 1.30E-06 1. 1. 1.30E-06 1.30E-06 1.30E-06
total 1.54E+00 1.54E+00 1. 54E+00 1.54E+00 1.54E+00 1.54E+00 1.54E+00

1
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page
decay, following reactor irradiation identified br power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide radioactivity, curies
basis =single reactor assembly

initial 304.4 d 608.8d 913.1d 1217. d 1521.9 d 1826.3 d

h 3 2.03E-02 1.93E-02 1.84E-02 1.76E-02 .68E-02 1.60E-02 1.53E-02
se 79 3.13E-06 3.13E-06 3.13E-06 3.13E-06 3 13E-06 3.13E-06 3.13E-06
kr 85 5.62E-01 S5.33E-01 5.05E-01 4.7BE-01 4.53E-01 4.29E-01 4.07E-01
sr 90 4.78E+00 4.69E+00 4.S9E+00 4.50E+00 4.41E+00 4.32E+00 4.23E+00
y 90  4.74E+00 4.69E+00 4.59E+00 4.SOE+00 4.41E+00 4.32E+00 4.23E+00
y 91 1.996+02 5.43E+00 1.48E-01 4.01E-03 1.09E-04 2.96E-06 8.03E-08
zZr 93 6.63E-05 6.64E-05 6.64E-05 6.64E-05 6.64E-05 6.64E-05 6.64E-05
nb 93m 1.42E-06 3.70E-06 5.91E-06 B8.04E-06 1.01E-05 1.21E-05 1.40€-05
zr 95 2.14E+02 7.94E+00 2.94E-01 1.096-02 4.03E-04 1.49E-05 5.54E-07
nb 95 2.09E+02 1.69E+01 6.46E-01 2.40E-02 8.88E-04 3.29E-05 1.22E-06
tc 99 6.81E-04 6.8B9E-04 6.89E-04 6.89E-04 6.89E-04 6.89E-04 6.89E-04
rh102 1.69E-06 1.3BE-06 1.13€-06 9.27E-07 7.60E-07 6.23E-07 5.10E-07
rul06  7.83E+00 4.44E+00 2.52E+00 1.43E+00 8.08E-01 4.58E-01 2.60E-01
rh106  7.83E+00 4.44E+00 2.52E+00 1.43E+00 8.08E-01 4.58E-01 2.60E-01
pd107 6.39€-07 6.39E-07 6.396-07 6.39E-07 6.39E-07 6.39E-07 6.39E-07
cd113m &.72E-04 4.54E-04 4.35E-04 4.18E-04 4.01E-04 3.85E-04 3.70E-04
sn119m B8.83E-04 4.30E-04 2.09E-04 1.02E-04 4.96E-05 2.42E-05 1.18E-05
sni21 4.68E-01 2.74E-05 2.71E-05 2.69E-05 2.66E-05 2.63E-05 2.60E-05
sn121m 3.57E-05 3.54E-05 3.S50E-05 3.46E-05 3.43E-05 3.39€E-05 3.35E-05
sn123  4.99E-02 9.75E-03 1.90€-03 3.72E-04 7.26E-05 1.42E-05 2.77E-06
sb125 2.26E-01 1.85E-01 1.50E-01 1.21E-01 9.83E-02 7.96E-02 6.44E-02
te125m &4.10E-02 4.49€E-02 3.66E-02 2.97€-02 2.40E-02 1.94E-02 1.57E-02
en126 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01€-05 1.01E-05 1.01E-05
sb126 3.85E-03 1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06 1.41E-06
sb12ém 5.29E-03 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05 1.01E-05
te127 4.14E+00 9.77€-02 1.41€-02 2.04E-03 2.94E-04 4.24E-05 6.13E-06
te127m 6.64E-01 9.98E-02 1.44E-02 2.08E-03 3.00E-04 4.33E-05 6.25E-06

§129  1.11E-06 1.14E-06 1.14E-06 1.14E-06 1.14E-06 1.14E-06 1.14E-06
cs134 1.57E-04 ‘1.19E-04 B8.99E-05 6.80E-05 5.14E-05 3.88E-05 2.93E-05
¢s135 6.85E-05 6.87E-05 6.87E-05 6.87E-05 6.87€E-05 6.87E-05 6.87E-05
cs137 4.85E+00 4.76E+00 4.67E+00 4.58E+00 4.49E+00 4.41E+00 4.32E+00
bal37m &4.60E+00 4.49E+00 4.41E+00 4.32E+00 4.24E+00 4.16E+00 4.08E+00
celssd 1.08E+02 5.17€E+01 2.47E+01 1.18E+01 5.61E+00 2.68E+00 1.28E+00

r144 1.08E+02 5.17E+01 2.47E+01 1.18E+01 5.61E+00 2.68E+00 1.28E+00
pri44m 1.52E+00 7.24E-01 3.45E-01 1.65E-01 7.86E-02 3.75E-02 1.79€-02
pm147  1.71E+01 1.44E+01 1.16E+01 9.30E+00 7.46E+00 5.98E+00 4.80E+00
sm151 1.22E-01 1.21€-01 1.21E-01 1.20E-01 1.19E-01 1.18E-01 1.18€E-01
eul54 B.29E-06 7.756-06° 7.25E-06 6.78E-06 6.34E-06 5.92E-06 5.54E-06
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eul155 1.64E-01 1.45€-01 1.28E-01 1.13E-01 1.00E-01 8.86E-02 7.83E-02
1 total 1.97E+04 1.81E+02 B.67E+01 5.47E+01 3.87E+01 3.02E+01 2.55€+01
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 60
decay, following reactor irradiation identified by: power:= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 element thermal power, watts
basis =single reactor assembly
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
h 6.83E-07 6.52E-07 6.22E-07 5.93E-07 5.66E-07 5.40E-07  5.16E-07
kr 1.29E+01 7.99E-04 7.57E-04 7.17E-04 6.8B0E-04 6.44E-04 6.10E-04
sr 2.00E+01 1.41E-02 5.47E-03 5.23€E-03 S5.126-03 5.01£-03 4.91E-03
y 2.72E+01 4.55E-02 2.60E-02 2.49E-02 2.44E-02 2.39E-02 2.34E-02
zr 1.20E+01 4.00E-02 1.48E-03 5.49E-05 2.04E-06 8.28E-08 1.03E-08
nb 2.14E+01 8.09E-02 3.10E-03 1.15E-04 4.27E-06 1.60E-07 8.28E-09
tc 6.47E+00 3.46E-07 3.46E-07 3.46E-07 3.46E-07 3.46E-07 3.46E-07
ru 7.06E-01 1.90E-03 1.57€-04 @8.48E-05 4.81E-05 2.72E-05 1.54E-05
rh 3.00E-01 4.27E-02 2.41€E-02 1.37E-02 7.75E-03 4.39E-03 2.49E-03
cd 6.84E-02 1.04E-06 4.7BE-07 &4.55E-07 4.36E-07 4.19E-07 4.02E-07
sn 1.876+00 3.07E-05 6.10E-06 1.26E-06 2.94E-07 9.83E-08 5.59E-08
sb 7.51E+00 5.87E-04 4.75E-04 3.84E-04 3.11E-04 2.52€-04 2.04E-04
te 9.30E+00 2.61E-04 5.78E-05 2.B9E-05 2.08E-05 1.64E-05 1.32E-05
cs 1.81E+01 5.29E-03 5.19E-03 5.09E-03 &4.99E-03 4.90€E-03 4.80€E-03
ba 1.12E+01 1.77E-02 1.73E-02 1.70E-02 1.67E-02 1.63E-02 1.60E-02
ce 4.36E+00 3.43E-02 1.61E-02 7.70E-03 3.67E-03 1.75E-03 8.35E-04
pr 5.72E+00 3.80E-01 1.81E-01 8.64E-02 4.12E-02 1.97E-02 9.37E-03
pm 3.18E-01 5.30E-03 4.25E-03 3.41E-03 2.74E-03 2.20€E-03 1.76E-03
sm 2.00E-02 1.43E-05 1.42E-05 1.41E-05 1.40E-05 1.39E-05 1.3BE-05
eu 8.23E-03 1.13E-04 9.97E-05 8.82E-05 7.79E-05 6.89E-05 6.09E-05
totals 2.58E+02 6.69€E-01 2.86E-01 1.65E-01 1.08E-01 7.92E-02 6.46E-02
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 61

decay, following reactor irradiation identified by: power= &4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide gamma power, watts
basis =single reactor assembly

1

<%
b4

zr 95

nb 95

rh102

rh106

sb125

tel25m
sn126

sb126

sb126m
cs134

ba137m
celéé

priéé

prléém
pm147

sm151

eul54

euls5

total

initial
7.43E-06
4.77E-08
9.30E-01
9.4BE-01
2.16E-08
9.56E-03
5.82E-04
8.64E-06
7.78€E-09
.28E-05
.88E-05
.45€-06
.63E-02
.22E-02
.86E-02
-13E-04
44E-07

[ W R e e ek ad * 23

6.30E-05
1.28E+02

sas2h: far-field
decay, following reactor irradiation identified by: power= 4,000E-03mw, burnup=1.4610E+00mwd, flux= 2. 9E+08n/cm**2-sec
0 element gamma power, watts

304.4 d
7.04E-06

.57€E-05
.49E-01

crit based

608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
6.67E-06 6.32E-06 5.99E-06 5.68E-06 5.38E-06
4.63E-08 4.53E-08 4.44E-08 4.35E-08 4.26E-08
1.28€E-03 4.73E-05 1.756-06 &.48E-08 2.40E-09
2.936-03 1.09E-04 4.03E-06 1.49E-07 5.52E-09
1.45E-08 1.19E-08 9.73E-09 7.97E-09 6.53E-09
3.07€E-03 1.74E-03 9.87E-04 5.60E-04 3.17E-04
3.86E-04 3.13E-04 2.53E-04 2.05E-04 1.66E-04
7.73E-06 6.26E-06 5.07E-06 4.10E-06 3.32E-06
7.78€E-09 7.78E-09 7.7BE-09 7.78e-09 7.78E-09
2.30E-08 2.30E-08 2.30E-08 2.30E-08 2.30E-08
9.27E-08 9.27E-08 9.27E-08 9.27E-08 9.26E-08
8.29€E-07 6.26E-07 &.73E-07 3.58E-07 2.70E-07
1.57€-02 1.54E-02 1.51E-02 1.48€E-02 1.45E-02
2.78E-03 1.32E-03 6.32E-04 3.01E-04 1.44E-04
4.23E-03 2.02E-03 9.61E-04 4.59E-04 2.19E-04
2.56E-05 1.22E-05 5.82E-06 2.7BE-06 1.32E-06
3.01E-07 2.41E-07 1.94E-07 1.55€-07 1.25E-07
1.01E-08 1.01E-08 1.00E-08 9.96E-09 9.89E-09
5.39E-08 5.04E-08 4.71E-08 4.40E-08 4.12E-08
4.92E-05 4.35E-05 3.84E-05 3.40€E-05 3.00E-05
3.04E-02 2.10E-02 1.B0E-02 1.63E-02 1.54E-02
on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 62
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basis =single reactor assembly

jnitial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 6.T4LE+00 7.04E-06 6.67E-06 6.32E-06 5.99€-06 5.68E-06 5.38E-06
Y 9.80E+00 1.176-04 3.21E-06 1.31E-07 &4.6BE-08 4.36E-08 4.26E-08
r 4.79E+00 3.44E-02 1.28E-03 4.73E-05 1.756-06 6.48E-08 2.40E-09
nb 9.09E+00 7.64E-02 2.93E-03 1.09E-04 4.03E-06 1.49E-07 5.70E-09
rh 9.50E-02 S5.43E-03 3.07E-03 1.74E-03 9.87E-04 5.60E-04 3.17E-04
sn 1.23E+00 &.37E-07 1.01E-07 3.09E-08 1.51E-08 1.10E-08 9.69E-09
sb 5.156+00 &.77E-04 3.86E-04 3.13E-04 2.53E-04 2.05E-04 1.66E-064
te 5.57E+00 2.30E-05 9.10E-06 6.46E-06 5.10E-06 4.10E-06 3.32E-06
cs 8.75E+00 1.10E-06 8.29€E-07 6.26E-07 4.73E-07 3.58E-07 2.70E-07
ba 4.72E+00 1.60E-02 1.57E-02 1.54E-02 1.51E-02 1.48E-02 1.45E-02
ce 2.08E+00 5.96E-03 2.78E-03 1.32E-03 6.32E-04 3.01E-04 1.44E-04
pr 1.79E+00 B8.92E-03 4.25E-03 2.03E-03 9.67E-04 4.61E-04 2.20E-04
pm 8.53E-02 3.87E-07 3.01E-07 2.41E-07 1.94E-07 1.55E-07 1.25€-07
sm 4.44E-03 1.02E-08 1.01E-08 1.01E-08 1.00E-08 9.96E-09 9.89E-09
eu 5.17E-03 5.57E-05 4.92E-05 &4.35E-05 3.85E-05 3.40E-05 3.01€-05
totals 1.286+02 1.49E-01 3,04E-02 2.10E-02 1.80E-02 1.63E-02 1.54E-02 o3
page
photon spectrum as a function of time for light elements, cladding and structural materials
0 sas2h: far-field crit based on b&w 15x15, 3. OOHtX 20gwd/mtu 40% h2o/ 8% uo?
powers= .00 mw, burnup= 1.mud, fluxz 2.79E+08 n**2-sec
] spectrum of pﬁoton release rates, photons/sec
0 basis = single reactor assembly
emean time after discharge
(mev) initial 304.6d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 5.14E+11 1.31E+04 1.05E+04 B.41E+03 6.73E+03 5.39E+03 4.32E+03
3.00E-02 1.69E+11 &4.17E+03 3.34E+03 2.68E+03 2.14E+03 1.72E+03 1.37E+03
5.50E-02 1.18E+11 2.82E+03 2.26E+03 1.81E+03 1.45E+03 1.16E+03 9.29E+02
8.50E-02 6.8B9E+10 1.59E+03 1.276+03 1.02E+03 B8.15E+02 6.52E+02 5.23E+02
1.20E-01 4.90E+10 1.08E+03 B8.68E+02 6.95E+02 5.57E+02 4.46E+02 3.57E+02
1.70E-01 5.12E+10 1.06E+03 8.53E+02 6.83E+02 5.47E+02 4.38E+02 3.51E+02
3.00E-01 5.87E+10 1.06E+03 8.4BE+02 6.79E+02 5.44E+02 4.36E+02 3.49E+02
6.50E-01 2.89E+10 S.66E+04& 4.53E+04 3.63E+04 2.91E+04 2.33E+404 1.87E+04
1.13E+00 4.96E+09 &4.51E+04 3.61E+04 2.89E+04 2.32E+04 1.B6E+04 1.49E+04
1.58E+00 9.03E+11 1.13E-01 9.056-02 7.25E-02 5.80E-02 4.656-02 3.72E-02
2.00E+00 1.79E+08 1.00E-02 8.05E-03 6.44E-03 5.16E-03 4.13E-03 3.31€-03
2.40E+00 3.62E+07 2.256-03 1.80E-03 1.44E-03 1.16E-03 9.27E-04 7.42E-04
2.80E+00 2.13E+11 3.53E-05 2.82E-05 2.26E-05 1.81E-05 1.45E-05 1.16E-05
3.25E+00 1.35E+04 .00E+00 .00E+00 .00E+D0 .00E+00 .0CE+00 .00E+00
3.756+00 1.39E+08 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
4.25e+00 1.82E+06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
&.756+00 6.61E-22 .00E+00 .00E+00 .00E+Q0 .00E+00 .00E+00 .00E+00
5.50E+00 1.15E-22 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
0 total 2.18E+12 1.27E+05 1.01E+05 8.12E+04 6.50E+04 5.21E+04 4.17E+04
0 mev/sec 2.10E+12 B.87E+04 7.10E+04 5.69E+04 &.56E+04 3.65E+04 2.92E+04
0 spectrum of energr release rates, mev/watt-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 1.29E+06 3.28E-02 2.62E-02 2.10E-02 1.68E-02 1.35€-02 1.08E-02
3.00E-02 1.27E+06 3.13E-02 2.51E-02 2.01E-02 1.61€-02 1.29€-02 1.03E-02
5.50E-02 1.62E+06 3.B7E-02 3.10E-02 2.49E-02 1.99€E-02 1.596-02 1.28E-02
8.50E-02 1.46E+06 3.37E-02 2.70E-02 2.16E-02 9.73E-02 1.39-02 1.11E-02
1.20E-01 91.47E+06 3.256-02 2.60E-02 2.09E-02 1.67E-02 1.34E-02 1.07E-02
1.70E-01 2.18E+06 4.52E-02 3.62E-02 2.90E-02 2.32E-02 1.86E-02 1.49E-02
3.00E-01 &.41E+06 7.94E-02 6.36E-02 5.10E-D2 4.08E-02 3.27E-02 2.62E-02
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6.50E-01 4.70E+06 9.20E+00 7.37E+00 5.90E+(0 4.72E+00 3.78E+00 3.03€+00
1.13E+00 1.40E+06 1.27E+01 1.02E+01 8.14E+00 6.52E+00 5.22E+00 4.18E+00
1.58E+00 3.56E+08 &4.45E-05 3.56E-05 2.85E-05 2.29E-05 1.83E-05 1.47E-05
2.00E+00 8.95E+04 5.02E-06 4.02E-06 3.22E-06 2.58E-06  2.07E-06 1.66E-06
2.40E+00 2.17E+04 1.356-06 1.08E-06 B8.67E-07 &6.94E-07 5.56E-07 4.45E-07
2.80E+00 1.49E+08 2.476-08 1.98E-08 1.58E-08 1.27E-08 1.02E-08 8.13E-09
3.25e+00 1.10E+01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
3.75e+00 1.30E+05 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
4 . 25E+00 1.93E+03 .00E+00 .00E+00 .00E+00 .00E+00 .00E+Q0 .00E+00
4 .75E+00 7.85E-25 .00E+00 .00E+00 .00E+(0 .00E+00 .00E+0Q0 .00E+00
5.50e+00 1.58E-25 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
total 5.25E+08 2.22E+01 1.78E+01 1.42E+01 1.14E+01 9.12e+00 7.31E+00
watts 3.37E-01 1.42E-08 1.14E-08 9.126-09 7.30E-09 5.85£-09 4.69E-09
photon spectrum as a function of time for fission products
sas2h: far-field crit based on b&w 15x15, 3.00wt¥, 20gwd/mtu 40% h2o/ 8% uo2
power= .00 mw, burnup= 1. mud flux="2.79E+08 n**2-sec
spectrum of photon release rates, photons/sec
basis = single reactor assembly
emean time after discharge
(mev) fnitial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 2.53E+14 1.84E+12 9.01E+11 5.05E+11 3.13E+11 2.17e+11 1.69E+11
3.00E-02 1.11E+14 8.296+11 4.10E+11 2.27E+11 1.3BE+11 9.41E+10 7.20E+10
5.50E-02 5.92E+13 4.27E+11 2.10E+11 1.16E+11 7.01E+10 4.75E+10 3.62E+10
8.50E-02 4.11E+13 2.77E+11 1.36E+11 7.40E+10 4.38E+10 2.90E+10 2.15E+10
1.20E-01 3.34E+13 3.94E+11 1.91E+11 9.71E+10 5.20E+10 3.02E+10 1.96E+10
1.70E-01 5.44E+13 1.756+11 B.40E+10 4.58E+10 2.73E+10 1.81E+10 1.35E+10
3.006-01 1.10E+14 1.96E+11 9.67E+10 5.21E+10 3.04E+10 1.98E+10 1.45E+10
6.50E-01 2.23E+14 1.41E+12 2.80E+11 1.97E+11 1.71E+11 1.58E+11 1.49E+11
1.13E+00 7.81E+13 2.02E+10 1.00E+10 5.30E+09 2.93E+09 1.74E+09 1.13E+09
1.58E+00 4.08E+13 9.69E+09 4.74E+09 2.34E+09 1.18E+09 6.10E+08 3.32E+08
2.00E+00 1.23E+13 1.71E+10 8.21E+09 3.93E+09 1.89E+09 9.06E+08 &4.37E+08
2.40E+00 1.06E+13 3.30E+08 1.73E+08 9.11E+07 4.84E+07 2.59E+07 1.39E+07
2.80E+00 4.23E+12 4.16E+07 2.25E+07 1.22E+07 6.64E+06 3.64E+06 2.00E+06
3.256+00 2.48E+12 4.96E+06 2.81E+06 1.59E+06 9.03E+05 5.12E+05 2.90E+05
3.75E+00 1.26E+12 2.19E+03 1.24E+03 7.02E+02 3.98E+02 2.26E+02 1.28E+02
4.25E+00 1.40E+12 1.63E-09 1.71E-09 1.77E-09 1.82E-09 1.86E-09 1.89E-09
4.756+00 4.09€+11 8.176-10 B8.S56E-10 8.8BE-10 9.13E-10 9.34E-10 9.50E-10
5.50E+00 3.04E+11 6.06E-10 6.35E-10 6.59E-10 6.78E-10 6.93E-10 7.05E-10
total 1.04E+15 5.80E+12 2.33E+12 1.33E+12 8.52E+11 6.17E+11 4.97E+11
mev/sec 4&.40E+14 1.21E+12 3.28E+11 2.05E+11 1.55E+11 1.30E+11 1.16E+11
spectrum of energr release rates, mev/watt-sec
basis = single reactor assembly
emean time after discharge
{mev) initial 304.4 d 608. 913.1 d 1217.5d 1521.9 d 1826.3 d
1.00E-02 6.34E+08 4.61E+06 2.25E+06 1.26E+06 7.82E+05 5.43E+05 &.22E+05
3.00E-02 8.32E+08 6.22E+06 3.08E+06 1.70E+06 1.03E+06 7.05€+05 5.40E+05
5.50E-02 B8.14E+08 5.88E+06 2.89E+06 1.S9E+D6 9.64E+05 6.53E+05 4.97E+05
8.50E-02 8.74E+08 5.88E+06 2.89E+06 1.57E+D6 9.31E+05 6.16E+05 4.58E+05
1.20E-01 1.00E+09 1.1BE+07 5.73E+06 2.91E+06 1.56E+06 9.07E+05 5.87E+05
1.70E-01 2.316+09 7.43E+06 3.57E+06 1.95E+06 1.16E+06 7.69E+05 5.75E+05
3.00E-01 8.21E+09 1.47€+07 7.256+06 3.91E+06 2.28E+06 1.4BE+06 1.08E+06
6.506-01 3.62E+10 2.29E+08 4.S55E+07 3.20E+07 2.79E+07 2.56E+07 2.43E+07
1.136+400 2.20E+10 5.69E+06 2.82E+06 1.49E+06 B.25E+05 4.89E+05 3.17E+05
1.58E+00 1.61E+10 3.82E+06 1.87E+06 9.23E+05 4.64E+05 2.40E+05 1.31E+05
2.00E+00 6.13E+09 B8.57E+06 4.10E+06 1.97E+06 9.43E+05 4.53E+05 2.19E+05
2.40E+00 6.38E+09 1.986+05 1.04E+05 5.47€E+04 2.90E+04 1.55E+04 B.36E+03
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2.80E+00 2.96E+09 2.92E+04 1.57E+04 8.53E+03 4.65E+03 2.55E+03 1.40E+03
3.256+00 2.01E+09 4.03E+03 2.28E+03 1.29E+03 7.34E+02 4.16E+02 2.36E+02
3.7S5E+00 1.18E+09 2.05E+00 1.16E+00 6.59E-01 3.73E-01 2.126E-01 1.20E-01
4.256+00 1.48E+09 1.73E-12 1.81E-12 1.88E-12 1.93E-12 1.98E-12 2.01E-12
4.75E+00 4.85E+08 9.70E-13 1.02E-12 1.056E-12 1.08E-12 1.11E-12 1.13E-12
5.50E+00 4.186+08 8.33E-13 8.73E-13 9.06E-13 9.32E-13 9.52E-13 9.69E-13
0 total 1.10E+11 3.04E+08 8.20E+07 5.13E+07 3.88E+07 3.25E+07 2.91E+07
? gamma Watts 7.05E+01 1.95E-01 S.26€E-02 3.29E-02 2.49E-02 2.08E-02 1.87E-02 65
page
0 principal photon sources in group 1, photons/sec
mean energy = .0100 mev. nuclides exceeding 1.0E-03 of total group release rate (2. 17E+11) at 1521.9 d
nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
kr 85 2.96E+09 2.81E+09 2.66E+09 2.52E+09 2.39E+09 2.27E+09 2.15E+09
sr 90 1.95E+10 1.91E+10 1.87E+10 1.83E+10 1.80E+10 1.76E+10 1.72E+10
90 9.48E+10 9.39E+10 9.20E+10 9.01E+10 8.83E+10 8.65E+10 8.47E+10
rh106  2.33E+11 1.32E+11 T7.49E+10 4.24E+10 2.41E+10 1.36E+10 7.73E+09
cs137 1.71E+10 1.68E+10 1.656+10 1.62E+10 1.59€+10 1.556+10 1.53E+10
ba137m B8.07E+08 7.88E+08 7.736+08 7.58E+08 7.43E+08 7.29E+08 7.15E+08
celds 2.09E+11 9.96E+10 &4.7S5E+10 2.26E+10 1.08E+10 5.15E+09 2.46E+09
pri44é  2.776+12 1.326+12 6.29E+11 3.00E+11 1.43E+11 6.83E+10 3.26E+10
pm147  1.99€+10 1.68E+10 1.35E+10 1.08E+10 B8.67E+09 6.95E+09 5.58E+09
eul155 4.34E+08 3.84E+08 3.39E+08 3.00E+08 2.65E+08 2.34E+08 2.07E+08
0 principal photon sources in group 2, photons/sec
mean energy = .0300 mev. nuclides exceeding 1.0E-03 of total group release rate (9.41E+10) at 1521.9 d
nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 8.64E+08 B8.19E+08 7.76E+08 7.35E+08 6.97E+08 6.60E+08 6.26E+08
sr 90 5.51E+09 5.40E+09 5.29E+09 5.1BE+09 5.08E+09 4.97E+09 4.87E+09
90 3.09E+10 3.06E+10 3.00E+10 2.93E+10 2.87E+10 2.82E+10 2.76E+10
rh106 7.7BE+10 4.41E+10 2.50E+10 1.42E+10 8.03E+09 &4.55E+09 2.58E+09
sb125 4.15E+09 3.40E+09 2.75E+09 2.23E+09 1.80E+09 1.46E+09 1.18E+09
te125m 1.75E+09 1.92E+09 1.57E+09 1.27E+09 1.03E+09 B8.32E+08 6.73E+08
¢s137  4.77E+09 4.68E+09 4.59E+09 4.50E+09 &4.42E+09 4.33E+09 4.25E+09
ba137m 1.39E+10 1.35E+10 1.33E+10 1.30E+10 1.28E+10 1.25€+10 1.23E+10
cel4d 4.85E+11 2.31E+11 1.10E+11 5.26E+10 2.51E+10 1.20E+10 5.70E+09
pritsd  9.15E+11 4.37E+11 2.08E+11 9.93E+10 4.74E+10 2.26E+10 1.08E+10
pri44m 1.87E+10 B8.91E+09 4.25E+09 2.03E+09 9.67E+08 4.61E+08 2.20E+08
pm147  4.37E+09 3.69E+09 2.96E+09 2.37E+09 1.91E+09 1.53€+09 1.23E+09
0 principal photon sources in group 3, photons/sec
mean energy = .0550 mev. nuclides exceeding 1.0E-03 of total group release rate (4. 75e+10) at 1521.9 d
nuclide time after discharge
fnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 5.30E+08 5.02E+08 4.76E+08 &.S51E+08 4.27E+08 4.05E+08 3.B4E+08
sr 90 3.26E+09 3.19E+09 3.13E+09 3.06E+09 3.00E+09 2.94E+09 2.B8E+09
y 90  2.13E+10 2.11E+10 2.07E+10 2.03E+10 1.99E+10 1.95E+10 1.91E+10
rh106 5.51€+10 3.12E+10 1.77E+10 1.00E+10 5.69€+09 3.23E+09 1.83E+09
cs137 2.78E+09 2.72E+09 2.67E+09 2.62E+09 2.57E+09 2.52E+09 2.47E+09
cel4s  7.01E+10 3.34E+10 9.60E+10 7.61E+09 3.63E+09 1.73E+09 8.25E+08
pri4é  6.43E+11 3.06E+11 1.46E+11 6.97E+10 3.32E+10 1.59E+10 7. 56E+09
pm147  1.84E+09 1.55E+09 1.24E+09 9.98E+08 B8.01E+08 6.42E+08 5. 15E+08
. eu155 1.27E+09 1.12E+09 9.89E+08 B8.74E+08 7.73E+08 6.83E+08 6.04E+08 6
page 6
0 principal photon sources in group 4, photons/sec

mean energy = .0850 mev. nuclides exceeding .0E-03 of total group release rate (2.90E+10) at 1521.9 d
nuclide ime after discharge
initial 304.6 d 608.8d 913.1d 1217 Sd 1521.9 d 1826.3 d
kr 85 2.65E+08 2.51E+08 2.38E+08 2.26E+08 2.14E+08 2. 03E+08 1.92E+08
sr 90  1.55E+09 1.52E+09 1.49E+09 1.46E+09 1.43E+09 1.40E+09 1.37E+09
y 90  1.24E+10 1.22E+10 1.20E+10 1.17E+10 1.156+10 1.13E+10 1.10E+10
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rh106
cs137
celsd
prl44
pm147
eul55

mean
nuclide

kr 85
sr 90

90
rh106
cs137
celés
prisé
pm147
eul55

mean
nuclide

kr 85
sr 90
y 90
rh106
sb125
cs137
cel4éd
pri4é

mean
nucl ide

kr 85
sr 90

90
rh106
sb125
cs137
pril44

mean
nuclide

y 90
rh106
sb125
bal37m
pri4d

mean
nuclide

90
rh106
prisé

3.28E+10
1.30€+09
9.90€+10
3.78E+11
5.22E+08
1.92E+09

energy =

initial
1.60E+08
8.84E+08

energy =

initial
1.27E+08
6.30E+08
8.96E+09
2.54E+10
6.25E+08
5.15€E+08
1.04E+09
2.86E+11

energy =

initial
7.67E+07
2.86E+08
9.95E+09
3.06E+10
2.37E+08
2.60E+08
3.35E+11

energy =

fnitial
4.21E+09
9.45E+10
5.08E+09
1.56E+11
2.29E+11

energy =

tnitial
5.48E+08
8.80E+09
2.93E+10

1.86E+10
1.28E+09
4. 72E+10
1.80E+11
4.41E+08
1.70E+09

principal photon sources in group
nuclides exceeding

.1200 mev.

304.4 d
1.52E+08
8.66€E+08
8.61E+09
1.34E+10
7.15E+08
2.32E+11
1.29E+11
1.40E+08
9.70E+08

principal photon sources in grou
nuclides exceeding

.1700 mev.

304.4 d
1.20€E+08
6.17E+08
8.87E+09
1.44E+10
5.12E+08
5.05E+08
4.98E+08
1.36E+11
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1.05€+10
1.256+09
2.25E+10
8.60E+10
3.54E+08
1.50€+09

608.8 d
1.44E+08
8.48E+08
8.43E+09
7.60E+09
7.01€+08
1.10E+11
6.16E+10
1.12E+08

8.57e+08

608.8 d
1.14E+08
6.05E+08
8.69E+09
8.15E+09
4.15€+08
4.956+08
2.38E+08
6.51E+10
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5
1
1.
A
2.

1.

9

.97E+09
. 23E+09
07E+10
.10E+10
B4E+08
33E+09

13.1 d
.36E+08
.31E+08
. 26E+09
.31E+09
.88E+08
.27E+10

913.1 d
1.08E+08

5.
8.
4.
3.
4.
1.
3.

93E+08
51E+09
62E+09
36E+08
86E+08
13e+08
10E+10

3.38E+09
1.20E+09
5.12E+09
1.96E+10
2.28E+08

1.92E+09
1.186+09
2.44E+09
9.33E+09
1.83E+08
1.04E+09

ghotons/sec
1.0-03 of total group release rate (3.02E+10) at

time after discharge

1217.5 d
1.29€+08
8.14E+08

.70E+08

© Oiﬂ—'NON
»
o
m
+
py
o

1217.5 d
1.02€+08

1521.9 d
1.22E+08

6, photons/sec
1.0E-03 of total group release rate (1.81E+10) at
time after discharge

1521.9 d
9.71E+07
5.69E+08
8.17E+09
1.48E+09
2.20E+08
4.67E+03
2.58E+07
7.06E+09

principal photon sources in group g, Bhotons/sec
E

.3000 mev.

306.4 d
7.27E+07
2.80E+08
9.856+09
1.73E+10
1.94E+08
2.55E+08
1.60E+11

principal photon sources in group
nuclides exceeding

.6500 mev.

304.4 d
4.16E+09
5.36E+10
4.16E+09
1.52E+11
1.09e+11

incipal photon sources in group
nuclides exceeding

gr1250 mev.

304.4 d
5.43E+08
4.99E+09

nuclides exceeding

608.8 d
6.89E+07
2.T4LE+08
9.65E+09
9.83E+09
1.57E+08
2.51€+08
7.62E+10

608.8 d
4.08E+09
3.04E+10
3.37E+09
1.49E+11
5.20E+10

608.8 d
5.32E+08
2.83E+09

913.1 d

6.
2.
9.
5.
1.

2.
3.

S3E+07
69E+08
45E+09
S7E+09

46E+08 -
63E+10

913.1 d
4.00E+09

1.
2.

72E+10
73E+09

1.46E+11

2.

48E+10

913.1 d

5.

1.

21E+08
60E+09

1.0E-03 of total group release rate (1.98E+10) at
Te after discharge

ti

1217.5 d
6.19E+07
2.63E+08
9.26E+09
3.16E+09
1.03E+08
2.41E+08
1.73E+10

1 17.5 d
S1E+09
75€E+09
21E+09
? E+11

2
3.
9.
2.
1.
1.18E+10

1521.9 d
5.86E+07
2.58E+08
9.07E+09
1.79E+09
8.33E+07
2.37E+08
8.27E+09

8, photons/sec
1.0E-03 of total group release rate (1.58E+11) at
time after discharge

1521.9 d
3.83E+09
5.53E+09
1.79E+09
1.41E+11
5.64E+09

Bhotons/sec
1.0E 3 of total group release rate (1.74E+09) at

time lfter’discha

1217 Sd
5.11€+08
9.09E+08

21.9 d
5.00E+08
S.156+08

1.09E+09
1.16E+09
1.17E+09
4 . 45E+09
1.47E+08
9.17E+08

1826.3 d
1.16E+08
7.81E+08
7.77E+09
7.85E+08
6.49E+08
5.71E+09
3.18BE+09
4 .65E+07
5.23E+08

1826.3 d
9.20E+07
5.57€+08
8.00E+09

1826.3 d
5.55E+07
2.53E+(8
8.89E+09
1.02E+09
6.7T4E+Q7
2.32€6+08
3.94E+09

1826.3 d
3.76E+09
3.13e+09
1.45E+09
1.38E+11
2.69E+09

1826.3 d
& .90E+08
2.92E+08

1.40E+10 6.65E+09 3.17E+09 1.51E+09 T.22E+08 3.44E+08
prlnc1pal photon sources in group 10, photons/sec

ATTACHMENT XIII -

1521.9 d

1521.9 d

1521.9 d

1521,9 d

1521,9 d

page
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mean
nuclide

y 90
rh106
pri4é

mean
nuclide

90

rh106
pri44

mean
nuclide

rh106
pria4

mean
nuclide

rh106
pri44

mean
nuclide

rh106

mean
nuclide

rh106

mean
nuclide

celé4?
sm147

mean
nucl ide

cel4?2
sm147

mean
nuclide

cel42
sm147

energy = 1.5750 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d_ 1521.9 d_ 1826.3 d
7.00E+07 6.93E+07 6.79E+07 6.65E+07 6.52E+07 6.39E+07 6.26E+07
1.66E+09 9.41E+08 5.33E+08 3.02E+08 1.71E+08 9.71E+07 5.51E+07
1.826+10 B8.68E+09 &4.14E+09 1.97E+09 9.42E+08 4.49E+08 2.14E+08
grlncvpal photon sources in group 11, photons/sec
energy = 2.0000 mev. nuclides exceeding 0E-03 of total group release

ime after discharge
initial 304.4 d 608.8 d 913.1 d 217.5 d 1521.9 d 1826.3 d
4.19E+06 &.15E+06 4.06E+06 3.98E+06 3.90E+06 3.82E+06 3.74E+06
5.39E+08 3.06E+08 1.73E+08 9.82E+07 ? g

TE+07 3.16E+07 1.79E+07
3.536+10 1.68e+10 8.03E+09 3.83E+09 3E+09 B8.71E+08 4.15E+08

1.
tim
121

grlnCIpal photon sources in group 12, photons/sec

4000 mev. nuclides exceeding 0E-03 of total group release
after discharge

5d 1521.9 d 1826.3 d
E+07 1.76E+07 1.00E+07

energy =

i
initial 304.4d 608.8d 913.1d 217.
3.01E+08 1.71E+08 9.69E+07 5.49E+07 3.11
3.34E+08 1.59E+08 7.59E+07 3.62E+07 1.73E+07 8.23E+06 3.92E+06
grlnc1pal photon sources in group 13, ghotons/sec
energy = 8000 mev. nuclides exceeding 1. 0£-03 of total group release
time after discharge
initial 304.4 d 608.8d 913.1 d 1217.5 d 1521.9 d 1826.3 d
5.09e+07 2.88E+07 1.63E+07 9.27E+06 5.25E+06 2.98E+06 1.69E+06
2.69E+07 1.28E+07 6.11E+06 2.91E+06 1.39E+06 6.63E+05 3.16E+05
grlnCIpal photon sources in group 14 Bhotons/sec
2500 mev. nuclides exceeding 0E-03 of total group release

7.
tim
121

e
7
1
7
1

energy =
tlme after discharge
initial 304.4d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
8.75E+06 4.96E+06 2.B1E+06 1.59E+06 9.03E+05 5.12E+05 2.90E+05
grlnC|pal photon sources in group 15, photons/sec
energy = 7500 mev. nuclides exceeding 1. OE -03 of total group release
time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
3.86E+03 2.19E+03 1.24E+03 7.02E+02 3.98E+02 2.26E+02 1.28E+02
principal photon sources in group 16 Bhotons/sec
energy = 4.2500 mev. nuclides exceeding 3 of total group release
t1me after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47€E-09
6.24E-11 1.67E-10 2.40E-10 3.03E-10 3.54E-10 3.95E-10 4.27€-10
principal photon sources in group 17, Bhotons/sec
energy = 4.7500 mev. nuclides exceeding 1. 0E-03 of total group release
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
7.366-10 7.36E-10 7.36E-10 7.36E-10 7.36E-10 7.36E-10 7.36E-10
3.136-11 8.076-11 1.20E-10 1.52E-10 1.77E-10 1.98E-10 2.14E-10
Ertnc1pal photon sources in group 18, 8hotons/sec
energy = 5000 mev. nuclides exceeding 1. OE 3 of total group release
time after dischar
initial 304.4 d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
5.46E-10 5.46E-10 5.46E-10 5.46E-10 5.46E-10 S5.46E-10 5.46E-10
2.32E-11 5.98E-11 8.92E-11 1.13E-10 1.32E-10 1.47E-10 1.59E-10

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

rate

rate

rate

rate

rate

rate

rate

rate

rate

(6.10E+08)

(9.06E+08)

(2.59E+07)

(3.64E+06)

(5.12E+05)

(2.26E+02)

(1.86E-09)

(9.34E-10)

(6.93E-10)

at

at

at

at

at

at

at

at

at

1521.9

1521.9

1521.9

1521.9

1521.9

1521.9

1521.9

1521.9

1521.9

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

power= .00 mw, burnuf
actinide photon release rates, photons/sec

1.mwd, flux= 2.79€+08 n**2-sec

page 68

page 69
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basis = single reactor assembly

0
emean time after discharge
(mev) initial 304.4 d 608.8d 913.1 d 1217.5d 1521.9 d 1826.3 d
1.00E-02 1.33e+14 5.50E+11 5.50E+11 5.50E+11 S.50E+11 5.50E+11 5.50E+11
3_00E-02 B.46E+12 4.62E+10 4.62E+10 4.62E+10 &4.62E+10 4.62E+10 4.62E+10
5.506-02 1.09E+13 2.01E+10 2.01E+10 2.01E+10 2.01E+10 2.01€+10 2.01E+10
8.50E-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 5.42E+13 2.90E+10 2.90E+10 2.90E+10 2.90E+10 2.90E+10 2.90E+10
1.70E-01 1.72E+12 1.90€+10 1.90E+10 1.90E+10 1.90E+10 1.90E+10 1.90E+10
3_.00E-01 2.87E+13 1.30E+11 1.30E+11 1.30E+11 1.30E+11 1.30E+11 1.30E+11
6.50E-01 1.45E+12 6.30E+09 6.30E+09 6.30E+09 6.30E+09 6.30E+09 6.30E+09
1.13E+00 1.B6E+12 9.16E+08 9.16E+08 9.16E+08 9.16E+08 9.16E+08 9.16E+08
1.58E+00 1.07E+08 1.07E+08 1.07E+08 1.07E+0D8 1.07E+08 1.07E+08 1.07E+08
2.00E+00 3.656+07 3.656+07 3.65E+07 3.65E+07 3.65€E+07 3.656+07 3.65E+07
2.40E+00 2.90E+04 2.91E+04 2.93E+04 2.95E+04 2.97e+04 3.01E+04 3.05E+04
2.80E+00 1.75E+04 1.85E+04 1.98E+04 2.14E+04 2.30E+04 2.46E+04 2.60E+04
3.25E+00 1.02E+046 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04
3.756E+00 5.89E+03 S5.89E+03 5.89E+03 5.89e+03 5.89E+03 5.89E+03 5.89E+03
4.25E+00 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.416+03 3.41E+03 3.41E+03
4 _756+00 1.97E+03 1.97E+03 1.97E+03 1.97E+03 1.97€+03 1.97E+03 1.97E+03
S.50E+00 1.78E+03 1.78E+03 1.78E+03 1.78E+03 1.78E+03 1.78E+03 1.7BE+03
0 total 2.93E+14 9.52E+11 9.52E+11 9.526+11 9.52E+11 9.52e+11 9.52E+11
0 mev/sec 2.51E+13 7.20E+10 7.20E+10 7.20E+10 7.20E+10 7.20E+10 7.20E+10
0 actinide energy release rates, mev/watt-sec
0 basis = single reactor assembly
emean time after discharge
(mev) initial 304.6 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.00E-02 3.33E+08 1.37E+06 1.37E+06 1.37E+06 1.37e+06 1.37E+06 1.37E+06
3.00E-02 6.34E+07 3.46E+05 3.46E+05 3.46E+ND5 3.46E+05 3.46E+05 3.46E+05
5.S0E-02 1.50E+08 2.77E+05 2.77€+05 2.77E+0S 2.77E+05 2.77E+05 2.77E+05
8.50E-02 1.12E+09 3.20E+06 3.20€E+06 3.20E+06 3.20E+06 3.20E+06 3.20E+06
1.20E-01 1.63E+09 B8.69E+05 8.69E+05 B.69E+05 B.69E+05 B8.69E+05 B.69E+05
1.70E-01 7.31E+07 B8.07E+05 8.07E+05 B8.07E+05 8.07E+05 8.07E+05 B.07E+05
3.00E-01 2.156+09 9.77E+06 9.77E+06 9.77E+06 9.77E+06 9.77E+06 9.77E+06
6.50E-01 2.36E+08 1.02E+06 1.02E+06 1.02E+06 1.02E+06 1.02E+06 1.02E+06
1.13E+400 5.24E+08 2.58E+05 2.58E+05 2.58E+05 2.58E+05 2.58E+05 2.5BE+05
1.58E+00 4.20E+04 &4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04
2.00E+00 1.82E+04 1.82E+04 1.82E+04 1.B2E+04 1.82E+04 1.82E+04 1.82E+04
2.40E+00 1.74E+01 1.756E+01 1.76E+01 1.77€+01 1.78e+01 1.80E+01 1.83E+01
2.80E+00 1.23E+01 1.296+01 1.39E+01 1.50E+01 1.61E+01 1.72E+01 1.82E+01
3.256+00 8.26E+00 8.26E+00 8.27E+00 8.27E+00 8.27€+00 8.27E+00 B8.27E+00
3.756+00 5.52E+00 S5.52E+00 5.52E+00 S5.52E+00 5.52E+00 5.52E+00 5.52E+00
4.25E+00 3.62E+00 3.62E+00 3.62E+00 3.62E+00 3.62E+00 3.62E+00 3.62€+00
4.756+00 2.34E+00 2.34E+00 2.34E+00 2.34E+00 2.34E+00 2.34E+00 2.34E+00
5.50E+00 2.45E+00 2.45E+00 2.45E+00 2.45E+00 2.45E+00 2.45E+00 2.45E+00
0 total 6.276E+09 1.80E+07 1.80E+07 1.80E+07 1.80E+07 1.80E+07 1.80E+07
2 gamma watts 4.02E+00 1.15E-02 1.15E-02 1.156-02 1.156E-02 1.156-02 1.15€-02 70
page

neutron source intensity as a function of time

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

inftial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d

b210 6.26E-16 3.94E-15 1.21E-14 2.73E-14 S5.15E-14 8.68E-14 1.35E-13
i210 1.50E-13 1.00E-12 3.09E-12 6.96E-12 1.31E-11 2.22E-11 3.45E-11



Aug 29 13:58 1996 File Name: tuff7.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIII - Page >U

bi211 1.66E-04 6.97E-04 1.44E-03 2.44E-03 3.69E-03 5.18BE-03 6.90E-03
bi212 8.84E-06 4.21E-05 9.07E-05 1.46E-04 2.03E-04 2.58E-04 3.09E-04
bi213 2.03E-08 9.90E-08 2.22E-07 3.93E-07 6.13E-07 8.83E-07 1.20E-06
bi2té 7.14E-09 2.47E-08 5.23E-08 9.01E-08 1.38tE-07 1.96E-07 2.65E-07
po210 5.98E-08 5.89E-07 2.20E-06 5.55E-06 1.13E-05 2.00E-05 3.25E-05
po211 6.59E-07 2.76E-06 5.71E-06 9.67E-06 1.46E-05 2.05E-05 2.73E-05
po212 4.52E-05 2.16E-04 &.65E-04 7.49E-04 1.04E-03 1.32E-03 1.58E-03
po213 2.676-06 1.31E-05 2.92E-05 S5.19E-05 8.09E-05 1.16E-04 1.58E-04
po214 6.36E-05 2.20E-04 &.66E-04 8.02E-04 1.23E-03 1.75E-03 2.36E-03
po215 2.356-04 9.856-04 2.04E-03 3.456-03 5.22E-03 7.326-03 9.76E-03
po216 3.53E-05 1.68E-04 3.63E-04 5.85E-04 B8.12E-04 1.03E-03 1.23E-03
po218 3.02E-05 1.05€-04 2.22E-04 3.82E-04 5.856-04 8.32E-04 1.12E-03
at217 1.73E-06 B8.47E-06 1.90E-05 3.36E-05 5.25E-05 7.55€-05 1.03E-04
rn218  4.99E-15 1.96E-19 7.72E-24 . 00E+00 .00E+00 .00E+00 .00E+00
rn219 1.87E-04 7.83E-04 1.62E-03 2.74E-03 4.15€6-03 5.82E-03 7.76E-03
rn220 2.80E-05 1.33E-04 2.87E-04 &4.63E-04 6.43E-04 8.17E-04 9.78E-04
rn222 2.21E-05 7.65E-05 1.62E-04 2.79E-04 4.27E-04 6.07E-04 B8.19E-04
fr221 1.26E-06 6.18E-06 1.38E-05 2.45E-05 3.83E-05 5.51E-05 7.49€-05
fr223 9.02E-11 2.97€E-10 6.14E-10 1.04E-09 1.57E-09 2.20E-09 2.93E-09
ra222 3.86E-15 1.52E-19 5.97E-24 2.50E-28 .00E+00 .00E+00 .00E+00
ra223 1.086-04 4.53E-04 9.39E-04 1.59E-03 2.40E-03 3.37E-03 4.49E-03
ra22é4 1.98E-05 9.43E-05 2.03E-04 3.27E-04 &.55E-04 5.78E-04 6.91E-04
ra22é 1.336-05 &4.47E-05 9.48E-05 1.63E-04 2.50E-04 3.55€-04 4.79€E-04
ac225 9.09E-07 4.44E-06 9.94E-06 1.76E-05 2.75€E-05 3.96E-05 5.39E-05
ac227 1.02E-06 3.34E-06 6.91E-06 1.176E-05 1.77€-05 2.48E-05 3.30E-05
ac228 1.336-16 4.33E-16 8.87E-16 1.48E-15 2.20€-15 3.03E-15 3.97E-15
th226  3.48BE-15 1.37E-19 5.39€E-24 2.26E-28 .00E+00 .00E+00 .00E+00
th227 1.31E-04 S5.00E-04 1.04E-03 1.75E-03 2.65E-03 3.72E-03 4&.95E-03
th228 1.74E-05 7.94E-05 1.71E-04 2.75E-04 3.83E-04 4.86E-04 5.81E-04
th229 6.62E-07 2.59E-06 5.81E-06 1.03E-05 1.61E-05 2.31E-05 3.15E-05
th230 5.67E-02 1.04E-01 1.51E-01 1.98E-01 2.46E-01 2.93E-01 3.40E-01
th232 2.92E-08 5.36E-08 7.80E-08 1.02E-07 1.27E-07 1.51E-07 1.75€-07
pa231 5.14E-03 9.13E-03 1.31E-02 1.71E-02 2.11E-02 2.51E-02 2.91E-02
u230 2.7T4E-15 1.08E-19 4.24E-24 1.78E-28 .00E+00 .00E+00 .00E+00
u23i 1.30E-14 .00E+00 .00E+00 . 00E+00 .00E+00 .00E+00 .00E+00
u232 1.40E-04 3.22E-04 4.69E-04 5.88E-04 6.84E-04 7.61E-04 8.22E-04
u233 1.45-02 2.97€-02 4.50E-02 6.02€-02 7.55E-02 9.07E-02 1.06E-01
u234 6.63E+03 6.63E+03 6.63E+03 6.63E+03 6.63E+03 6.63E+03 6.63E+03
u235 1.37E+02 1.37E+02 1.37E+02 1.37E+02 1.37E+02 1.376+02 1.37E+02
u23é 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03
u238 8.32e+02 8.32E+02 8.32E+02 B8.32E+02 8.32E+02 8.32E+02 8.32E+02
np235 1.156-08 &6.77E-09 3.98E-09 2.33E-09 1.37€-09 8.05€-10 &4.72E-10
np237 3.35E+03 3.356+03 3.35E+03 3.35E+03 3.35e+03 3.356+03 3.35E+03
pu236 3.26E-02 2.69E-02 2.20E-02 1.80E-02 1.48€E-02 1.21E-02 9.92E-03
pu237 1.46E-10 1.37€E-12 1.28E-14 1.20E-16 1.13E-18 1.05E-20 9.88E-23
pu238 6.52E+02 6.53E+02 6.49E+02 6.45E+02 6.41E+02 6.36E+02 6.32E+02 -
1 age
neutron source intensity as a function of time P
0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2

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

initial 304.6d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
pu239  4.99E+01 5.04E+01 5.04E+01 5.04E+01 5.04E+01 5.04E+01 5.04E+01

pu240  9.04E-04 9.04E-04 9.04E-04 9.04E-04 9.04E-04 9.04E-04 9.04E-04
pu2é4i 5.23E-11 5.02E-11 4.82E-11 4.63E-11 4.45E-11 4.27E-11 4.11E-11
pu2s2 1.66E-16 1.66E-16 1.66E-16 1.66E-16 1.66E-16 1.66E-16 1.66E-16
am239  1.42E-23 .00E+00 .00E+00 .00€E+00 -00E+00 .00E+00 .00E+00
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.0CE+00
.80E-08
.82E-18
.06E-21
.00E+00
.06E~14
91E-21
.32E-24
.27E+04
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.00E+00

27E+04

.00E+00
2.54E-08
7.76E-18
6.06E-21
3
3

1.27E+04

neutron source intensity as a function of time

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

= gingle reactor assembly
1217.5 d

.30E-06
.65E-06
.20E-08
43E+01
.68E+00
,57E+02
.63E-24
.17E+05
.00E+00

.39E-12
.29E-30
.2BE-32
.00E-03
.1BE+02

77E-35

1521.9 d

7.52E-06
.15€-06
.67E-08
.43E+01
.68E+00
.57€+02
.57E-24
.17E+05
.00E+00
.39E-12
.29E-30

BN ABONN S asa W

.77€-35

as a function of time

uranium d

1826.3 d

8.73E-06
3 65E-06
5.05E-08
1.43E+01
1.68E+00
1.57E+02
1.50E-24
1.17€+05

.00E+0Q0
7.39e-12
2.28E-30
6.28E-32
6.71E-04
1.17€+02
2.70E-02
6.01E-03
1.48E-12
1.29E-13

.00E+00
9.77€-12
3.69€E-17
4.00€E-20
2.79€-23

-00E+00
1.88E-14
8.16E-23
2.84E-22
1.80E-34
2.77E-35
1.18E+05

1.30E+05

ioxide)
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am240 2.16E-23 .00E+00 .00E+00 .00E+00
am24 1 1.36E-09 5.80E-09 1.00E-08 1.41E-08
am242m 7.95E-18 7.92E-18 7.88E-18 7.85E-18
am243 6.04E-21 6.06E-21 6.06E-21 6.06E-21
cm2é41 2.51E-26 4.04E-29 .00E+00 .00E+00
cm2é42 3.17E-12 B8.85E-13 2.44E-13 6.8B7E-14
cm243 4.24E-21 4.16E-21 4.07E-21 3.99E-21
cm2éé 2.61E-24 2.55E-24 2.47E-24 2.39E-24
? total 1.27E+04 1.27E+04 1.27E+04 1.27E+04
0
basis
initial 3064.4 d 608.8 d 913.1 d
th230 1.45E-06 2.67E-06 3.88E-06 5.09E-06
pa23i 6.45E-07 1.14E-06 1.65E-06 2.15E-06
u232 8.58E-09 1.98E-08 2.88E-08 3.61E-08
u23s4 1.436+01 1.43E+01 1.43E+01 1.43E+01
u23s 1.68E+00 1.68E+00 1.68E+00 1.68E+00
u23é 1.57E+02 1.57E+02 1.57E+02 1.57E+02
u237 1.226-09 3.42€-23 1.77€E-24 1.70E-24
u238 1.17E+405 1.17€+05 1.17E+05 1.17E+05
u239  9.66E-10 .00E+00 .00E+00 .00E+00
np236 7.39e-12 7.39€E-12 7.39E-12 7.39E-12
np238 2.02E-08 2.32€-30 2.31E-30 2.30E-30
np239 1.986E-05 6.28BE-32 6.28E-32 6.28E-32
pu236 2.21E-03 1.82E-03 1.49€-03 1.22E-03
pu238 1.20E+02 1.21E+02 1.20E+02 1.19€E+02
pu239 2.67E-02 2.70E-02 2.70E-02 2.70E-02
pu2éo 6.01E-03 6.01E-03 6.01E-03 6.01€-03
pulé1 1.88e-12 1.B1E-12 1.74E-12 1.67E-12
pu2a2 1.296-13 1.29€-13 1.29E-13 1.29E-13
pu2él 1.04E-26 .00E+00 .00E+00 .00E+Q00
am2é4 1 5.236-13 2.23E-12 3.87E-12 5.44E-12
am242m 3.78E-17 3.76E-17 3.75E-17 3.73E-17
am242 2.176-16 4.09€-20 4.07E-20 4.05E-20
am243 2.78E-23 2.79E-23 2.79E-23 2.79E-23
am2é&4 5.61E-31 .00E+00 .00E+Q0 .00E+00
cm242 1.58E-11 4.42E-12 1.22€-12 3.43E-13
cm243 9.21E-23 9.03E-23 8.85E-23 8.67E-23
cm2bé 3.40€-22 3.33E-22 3.22E-22 3.12E-22
cm245 1.80E-34 1.80E-34 1.80E-34 1.80E-34
cm24 b6 2.77€-35 2.77E-35 2.77€-35 2.77E-35
0 total 1.18E+05 1.18E+05 1.18E+05 1.18E+05
? total 1.30E+05 1.30E+05 1.30£+05 1.30E+05
alpha-n neutron source spectrum
(using reaction spectra for
0

boundaries, mev

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

initial

alpha-n neutron spectra, neutrons/seclbas|s
= gsingle reactor assembly

basis

304.4 d

608.8 d

913.1 d

1217.5 d

1521.9 d

ATTACHMENT XIII -

neutrons/sec/basis

1826.3 d
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.43E+00
.00E+00
.85E+00
.40E+00
.00E-01
.00E-01
.00E-01
.70E-02
.00E-03
.50E-04
.00E-04
.00E-05
.00E-05

1996

.43E+00

boundaries, mev

6.43E+00
3.00€E+00
1.85E+00
1.40E+00
9.00E-01
4 .00E-01
1.00E-01
1.70€-02
3.00E-03
5.50E-04
1.00E-04
3.00E-05
1.00E-05
3.05E-06
1.77E-06
1.30E-06
1.13E-06
1.00E-06
8.00E-07
4.00E-Q7
3.ZSE 07
2.
1.

2.

6.
3.
1.
1.
9.
4.
1.
1.
3.
5.
1.
3.
1.
3.
1.
1.
1.
1.
8.
4.
3.
2.

00E+01
43E+00
00E+00
85E+00
4OE+00
00E-01
00E-01
00E-01
70E-02
00E-03
50E-04
00E-04
00E-05
00E-05
05E-06
77E-06
30E-06
13E-06
00E-06
00€-07
OOE 07

2
6
1
1
3
4

1

2.
2.
2.
1
2.
2.
4.
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.000E+00
.458E+03
.963E+03
.870E+03
.052E+03
.056E+02
.775E+01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+Q0
.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
.270E+04

spontaneous fission neutron source spectrum as a function of time

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

initial

215E+03

465E+04

666E+04
.538E+04

107E+04

313e+04

530E+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
.000E+00
.000E+00
.000E+00

.000E+00
2.458E+03
6.964E+03
1.870E+03
1.052E+03
3.

[

776E+01
.000E+00
.000E+00
.000E+00
.000E+00
.000€E+00
.000E+00
.000E+00
.000€E+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
1.270E+04

1

.000E+00
.457E+03
.961E+03
.870E+03
.052E+03
.055E+02
. 774E+01
.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
.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.269E+04

2.
6.
1.
1.

3.

4.

1

.000E+00
456E+03
9S9E+03
869E+03
051E+03
054E+02
773E+01
.000E+00
.000E+00
.000E+00
.D00E+00
.000€E+Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.00CE+00
.000E+00
.000E+00
.000E+00
.000E+00
.269E+04
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.000E+00
2.456E+03
6.957E+03
1.868E+03
1.051E+03
3.053E+02
4 _771E+01

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000£+00

.000E+0Q0

.000E+00

.000E+00

.000E+00

.000£+00

.000£+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+00
1.268E+04

.000E+00
2.455E+03
6.954E+03
1.868BE+03
1.051E+03
3.052E+02
4. 770E+01

.000E+00

.000E+00

.000E+00

.000E+00

.000€E+00

.000E+00

.000E+Q0

.000E+00

.000E+00

.000E+00

.000E+Q0

.000E+00

.000E+00

.000E+00

.000€E+00

.000E+00

.000€E+00

.000E+00

.000€+00

.000E+00
1.268E+04
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.000E+00
2.454E+03
6.952E+03
1.867E+03
1.050E+03
3.051E+02
4 .768E+01
.000E+00
.ODOE+00
.000E+00
.000E+00
.000E+00
.000£+00
.00CE+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0C
.000E+00
.000E+00
.000E+00
1.268E+04

spontaneous fission neutron spectra, neutrons/sec/basis
basis = single reactor assembly
304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
2.214E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03
2.465E+04 2.465E+04 2.465E+04 2.465E+04 2.465E+04 2.465E+04
2.666E+04 2.665E+04 2.665E+04 2.665E+04 2.665E+04 2.665E+04
1.539E+04 1.539E+04 1.539E+04 1.539E+04 1.539E+04 1.539E+04
2.107€E+04 2.107E+04 2.107E+04 2.107E+04 2.107E+04 2.107E+04
2.313E+04 2.312E+04 2.312E+04 2.312E+04 2.312E+04 2.312E+04
4.528E+03 4.52BE+03 4.528E+03 4.528E+03 4.528E+03 4.528E+03
.000E+00 ,00CE+00 .000€£+00 .O0Q0E+00 .000E+00 .00O0E+00
.000E+00 .000E+00 .000E+00 .00OE+00 .0OOE+00 .O0OOE+00
.000E+00 .000E+00 .000E+00 .000E+00 .O0O00E+00 .O00OE+00
.000E+00 .000E+00 .00GE+00 .000E+00 .000E+00 .O0OOE+00
.000E+00 .000E+00 .000E+00 .000E+00 .O0OOE+00 .000E+00
.000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .0COE+00
.000E+00 .000E+00 .000E+00 .000E+00 .O0O0OE+00 .000E+00
.000E+00 .00O0E+00 .0O0CE+00 .000E+00 .OOOE+00 .000E+00
.000E+00 ,000E+00 .00C0E+00 .0QOE+00 .000DE+00 .000E+00
.000E+00 .000E+00 .000E+00 .OCOE+00 .000E+00 .000E+00
.000E+00 .Q00E+00 .Q00E+00 .OO0OE+00 .0O00E+00 .0O0QE+00
.000E+00 .000E+00 .000E+00 .000E+00 .0O0O0E+00 .0O00E+00
.000E+00 .000E+00 .000E+00 .000E+00 .OO0OE+00 .0O00E+00
.000E+00 ,000E+00 .0OOOE+00 .000E+00 .0O00E+00 .000E+00
.000E+00 .000E+00 .000E+00 .000E+00 .0O0OE+00 .0O0QE+00
.000E+00 .000E+00 .O00CE+00 .000E+00 .000E+00 .000E+00
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24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .000E+0C .0QO0E+00 .000E+00 .000E+00
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .OQOE+00 .00OE+00 .000E+00 .000E+00
26 1.00E-08 - 3.00E-08 .000E+00 .000€E+00 .000E+00 .OQOE+00 .000E+00 .00O0E+00 .00OE+00
27 1.00E-11 - 1.00E-08 .0COE+00 .DOOE+00 .00CE+00 .0O0OE+00 .000E+00 .0QOE+00 .000E+0QO
? 1.176E+05 1.176E+05 1.176E+05 1.176E+05 1.176E+05 1.176E+05 1.176E+05

total (alpha-n plus spon. fission) 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 40% h2o/ 8% uo2
neutron spectra, neutrons/sec/basis
basis = single reactor assembly

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

1 6.43E+00 - 2.00E+01 2.215€6+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03
2 3.00E+00 - 6.43E+00 2.711€E+04 2.711E+04 2.711E+04 2.711E+04 2.711E+04 2.711E+04 2.711E+04
3 1.85E+00 - 3.00E+00 3.362E+04 3.362E+04 3.362E+04 3.361E+04 3.361E+04 3.361E+04 3.361E+04
4 1.40E+00 - 1.85E+00 1.725E+04 1.726E+04 1.726E+04 1.726E+04 1.726E+04 1.726E+04 1.726E+04
5 9.00E-01 - 1.40E+00 2.212E+04 2.213E+04 2.213E+04 2.213E+04 2.213E+04 2.213E+04 2.213E+04
6 4.00E-01 - 9.00E-01 2.343E+04 2.343E+04 2.343E+04 2.343E+04 2.343E+04 2.343E+04 2.343E+04
7 1.00E-01 - 4.00E-01 &4.578E+03 4.576E+03 &4.576E+03 &4.575E+03 4 .575E+03 4.575E+03 4.575E+03
8 1.70E-02 - 1.00E-01 .00OE+00 .000E+00 .OOOE+00 .O00E+00 .000E+00 .000E+00 .000E+00
9 3.00E-03 - 1.70E-02 .000E+00 .0O00E+00 .000E+00 .O000E+00 .000E+00 .000E+00 .000E+00
10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .0O0E+00 .000E+00 .000E+00 .000E+00 .QO0CE+00
11 1.00E-04 - S.50E-04 .000E+00 .000E+00 .000E+00 .000E+00 .OOCOE+00 .DOOE+00 .0O0OE+00
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .OCOE+00 .000E+00 .OCOE+00
13 1.00E-05 - 3.00E-05 .000E+00 .0QOE+00 .O0COE+00 .000E+00 .000E+00 .000E+00 .00QE+00
14 3.05E-06 - 1.00E-05 .000E+00 .0QOE+00 .O000E+00 .000E+00 .000E+00 .000E+00 .000E+00
15 1.77E-06 - 3.05€-06 .000E+00 .0O00E+00 .000E+00 .OO0E+00 .000E+00 .000E+00 .00CE+00
16 1.30E-06 - 1.77e-06 .000E+00 .000E+00 .000E+00 .O0O00E+00 .000E+00 .000E+00 .0O0QE+00
17 1.13E-06 - 1.30E-06 .000E+00 .0Q00E+C0 .000E+00 .000E+00 .O00E+Q00 .000E+00 .0O0OE+00
18 1.00E-06 - 1.13E-06 .000E+00 .000E+00 .000E+00 .000E+00 .OO00E+00 .000E+00 .00CE+00
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .O00E+00 .000E+00 .000E+00 .0DOE+00 .OO0QE+00
20 4.00E-07 - 8.00E-07 .000E+00 .000£+00 .QOOE+00 .000E+00 .000E+00 .000E+00 .00OE+00
21 3.25E-07 - 4.00E-07 .000E+00 .0QOE+00 .000E+00 .OOOE+00 .000E+00 .000E+00 .000E+00
22 2.25E-07 - 3.25E-07 .0QO0QE+00 .0QOOE+00 .0CO0E+00 .000E+00 .000E+00 .0Q00E+00 .OGOQE+(Q0
23 1.00E-07 - 2.25€E-07 .000E+00 .000E+00 .O0COE+00 .O000E+00 .00OE+00 .000E+00 .000E+00
24 5.00E-08 - 1.00E-07 .OCOE+00 .00O0E+00 .000E+00 .0OOE+00 .000E+00 .000E+00 .O00E+0O
25 3.00E-08 - 5.00E-08 .000E+00 .0O0OE+00 .00O0E+00 .000E+00 .COOE+00 .000E+00 .000E+00
26 1.00E-08 - 3.00E-08 .00Q0E+00 .O0O00E+00 .000E+00 ,O000E+00 .000E+00 .000E+00 .0O00E+00
27 1.00E-11 - 1.00E-08 .000E+00 .0OOE+00 .000E+00 ,.OO00E+00 .000E+00 .000E+00 .000E+00
? 1.303E+05 1.303E+05 1.303E+05 1.303E+05 1.303E+05 1.303E+05 1.303E+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

1 gamma source spectrum for gamma {ines (sas2)
0 1826.25 day time of the requested nuclides
0 energy interval in mev photons / second mev / second
0
1.0000E-02 to 5.0000E-02 3.6132E+11 1.0840E+10
5.0000€-02 to 1.0000E-01 2.2149E+11 1.6612E+10

1.0000E-01 to 2.0000E-01 7.5224E+10 1.1284E+10

page

75



Aug 29 13:58 1996 File Name: tuff7.sum BBAQOC000-01717-0200-00021 REV 00 ATTACHMENT X111 - Page o4
2.0000E-01 to 3.0000E-01 2.4711E+10 6.1779E+09
3.0000E-01 to 4 .0000E-01 1.0664E+11 3.7325E+10
4 .0000E-01 to 6.0000E-01 1.3796E+10 6.8981E+09
6.0000E-01 to 8.0000E-01 1.3357E+11 9.3496E+10
8.0000E-01 to 1.0000E+00 1.7698E+09 1.5928E+09
1.0000E+00 to 1.3300E+00 1.2218E+09 1.4234E+09
1.3300E+00 to 1.6600E+00 3.8588E+08 S.7690E+08
1.6600E+00 to 2.0000E+00 1.3192E+08 2.4142E+08
2.0000E+00 to 2.5000E+00 3.7967E+08 8.5425E+08
2.5000€+00 to 3.0000E+00 2.4432E+06 6.7187E+06
3.0000E+00 to 4 .0000E+00 2.8191E+05 9 .8669E+05
4 .0000E+00 to 5.0000E+00 5.3042E+03 2.3869E+04
5.0000E+00 to 6.5000€+00 2.1242E+03 1.2214E+04
6.5000E+00 to 8.0000E+00 4.1589E+02 3.0152E+03
8.0000E+00 to 1.0000€+01 8.8185E+01 7.9367E+02
totals 9.4065E+11 1.8733E+11
total energy from nuclides with spectrum data = 1.8733e+11
total energy from nuclides with no spectrum data = 4. 6955E+0%

.results on logical unit no. 71, position 2, for _time $teg 6, subcase 7. (run position 1, case position 2)
title: sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2

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

- Q.M0000
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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, 3.00wt%, 20gwd/mtu 40% H20/ 8% U02

44group latticecell
!

! mix
arbm-f

tures of tuff infinite slabs:

tuff 2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354
13027 4.434 14000 20.193 19000 1.370 20000 1.439
26000 0.494 92235 0.567 92234 0.007 92236 0.136
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 1 0 1-20 538 end
zr-93 10 1-20 538 end
zr-94 10 1-20 538 end
zr-95 101- 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-105 101- 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-134 101- 20 538 end
cs-135 10 1-20 538 end
cs-137 101- 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 1 0 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
-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 10 1-20 538 end
eu-153 10 1- 20 538 end
eu-154 10 1-20 538 end
eu-155 101- 20 538 end
arbm-tuffl 1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.4%90
13027 6.130 14000 27.919 19000 1.894 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 0.789 12000 0.490
13027 6.130 14000 27.919 19000 1.894 20000 1.989
26000 0.683 3 1.0 323. end
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r  fuel-pin-cell geometry:
’

symms labcel L

!

340.

280. 1 3 281. 2 end

BBA000000-01717-0200-00021 REV 00

? o o = @ w @ m ® ® @ @« ®=m™ ® e W . ® w . @ . = e = . .= -

'
’
!

r

assembly and cycle parameters:

npin/assm=1 fuelngth=280. ncycles=1 nlib/cyc=5 volfueltot=1.1494E7
printlevel=6 inplevel=0 end
power=0.004 burn=3.6525e3 down=1.82625e3

end
00000000000
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00 0o
00 00
1 00
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(1] 0o
oo oo
00 00
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 00
00 00
00 00
00 00
000000000

0000000

o o ool o
FrPECPPTEFETE
rr rr
rr rr
rre rr
FFEFPERCLECEE
rrerereereeT
rr rr
rr rr
rr rr
rr re
rr rr
aaaaaaaaa

asaaaaaaaaa
aa aa
aa aa
aa aa
aaaaaaaaaaaas
aaaaaaaaaaaaa
aa aa
aa aa
aa aa
aa as
aa aa
88888888888
8888888888888
88 88
88 88
88 8
88888888888
88888888888
88 88
88 88
88 88
8888888888888
88888888888

vv vv
vv vv
wv vv
vv vv
vV vv
vv v
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****i***************ﬁ********ﬁ***tt*******************************ﬁ***i*t*******
*********il**i*****tti*******t***************************t*****************i****
t***i****#****i*t***i****t*************t***i************************************

L2 22 3 4 ook R d
bedadadadied program verification information hdialododad
%R ki ok ek ke
bbb code system: scale version: *khkk
[ 2222 ] L 22 1]

AR RARRREAR AR TR RRTRERENREARARNT TR AERAFIFARRANRAERNAAARRAR AR ARk khhedhkdk
rararapararerarararargrapang e e T PRSP T S LT LI L AL LA 22 2L LS 2 AR Ll A A Al A A Al AR Rl Rl

kb L2 2214
(31113 * de ok de R
whknk program: 000004 PN
[ 22112} L2 1313
bdeiebd creation date: 03/13/96 e ddedkh
(2211 ] E 3231}
hdndobelnl tibrary: /usri/ornl/Scale/bin ek ke
L £ 2 21 [ 2 221 ]
(22112 {222 1]
bdadoded test code: origens hhRK
L1211} . [ £ 221 ]
whkkh version: 3.0 "tk
(2111 ] *hkkd
g Wk Jobname: davis whhkh
: i1l . : fekhidk
bbb date of execution: 08/28/96° RN E
L1131 ok deded
bbb time of execution: 18:09:43 hdbddd

0
11 88888888888 0000000 99999999999 44 33333333333
1M1 8888888888888 000000000 9999999999999 444 3333333333333
1M 88 88 HEH 00 00 9 99 HHS 4444 33 33
1" 88 88 HE] 00 00 99 99 s: 44 44 33
1 88 88 HE] 00 00 99 99 HH 44 44 33
1 88888888888 00 00 9999999999999 44 44 333
1 8883888888838 00 00 999999999999 44 44 333
1 8 88 HEH 00 00 99 4444444446444 33
11 88 88 HHH 00 00 99 LLLLLL44L44L444 33
11 88 88 HHH 00 00 99 44 33 33
1111111 8888888888888 000000000 9999999999999 44 3333333333333
111111 88888888888 0000000 999999999999 44 33333333333
S$SSSSSSSSSS ccecececceee aaaaaaaaa ti eeeeeeeceeeeee
SSSSSSSSSSSSS ccceeceecececcce aasaaaaaaaa t eeeeeeeeeeeee
ss ss cc cc aa aa It ee
ss cc aa aa Iy ee
ss cc aa aa L ee
SSSSSSSSSSSS cc aaaaaaaaaaaaa L eeeeceeeee
SSSSSSSSSSSS cc aaaaaaaaaaaaa 4 eeeceeeeee
ss cc aa aa 1 ee
ss cc aa aa 1 ee
ss sS cc cc aa aa Lt ee
$SSSSSSSSSSSS ccecececececccee aa aa ettt eeceeeeeceeee
SSSSSSSSSSS ccceeccccce aa aa teeereeeteeet eeceeeeeceeee
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*d ke e &k kok
*kdkk o ek ok ok
******************i*********************************************************i***
********************************t*****************i*t********************ﬁ******
***************************t****************************************************

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 1 entries.

0 bl. Erec. machine word applied has, at least, a 16 significant figure accuracy.
0 short-lived split test fraction, qxn = 9.1188€E-04

0 half-norm of matrix used, axn = 7.0000E+00

0 4-place-accuracy-retention ratio, ratiod4 = 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.

0 54q array has 12 entries.

1library information...

cross-section data taken from position number 1 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
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...
***t**t***ﬁ*****tﬁf*****************i**************i**t'*********iﬁ******t******

I 2 2 IE I 3 BE N IR NE R 2R N R AR JE R J

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 etement, 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
the photon data are from the master photon data base,

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

*tt****t****ﬁ***i***t*'*ﬁ****tﬁii**t***t**********t**t******i***i*******t*****

fission product yields are from endf/b-v
hoton Libraries use an 18-energy-group structure

produced to include bremsstrahlung from uo2 matrix

* % % % B % %R N EREEREREEERHR
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************************************i***********'k*t*****************************
.other identification and sizes of library.

data set n

ame: 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
***********i***i**********************l‘************i***i****ﬁ*************t*****
L]
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 light elements page
nuclide concentrations, grams
- basis =single reactor assembly
initial 1E-18 d
na 23 1.73E+05 1.73E+05
al 27 1.35E+06 1.35E+06
1.52E+06 1.52E+06
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8X uo2 actinides page
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
u234 2.126+03 2.12E+03
u235 1.72E+05 1.72E+05
u236  4.12E+04 4.12E+04
u238 8.66E+06 B8.66E+06
np237  9.99E+03 9.99E+03
8.88E+06 8.8BE+06
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 page
powers= .00mw, burnup= 3.mwd, flux= 3.00E+08n/cm**2-sec

initial
1.023181E+06
8.460839E+05
1.209313E+00

initial

8.423189E+05
4.649964E-03

productions
absorptions
k infinity

actinide
absorptions
non-actinide
abs. fracs.

82.6 d

8.423211E+05

4.456222E-03
sas2h: far-field crit based on b&w 15x15, 3.00wt%

basis =
(note, k-infinities, clad and moderatgr absorptions are correg:i

1.023184E+06
8.460914E+05
1.209307E+00

1.023188E+06
8.460971E+05
1.209303E+00

365.3 d

8.423233E+05
4.460275E-03

only, if correctly weighted cross sections are applied.)
9d 730.5 d 730.5 d

1.023192E+06  1.023196E+06  1.023196E+06
B.461029E+05  B8.461086E+05  8.461086E+05
1.209300E+00  1.209296E+00  1.209296E+00
) 547.9 d 730.5 d 730.5 d
8.423256E405  8.423276E+05  B.423276E+05
4.464388E-03  4.468620E-03  4.468620E-03
20gwd/mtu 40% h20/ 8% uo2 fission products page

fraction of total absorption rate
flux= 3.00E+08n/cm**2-sec
730.5 d

powers= .00mw, burnup= 3.mud,

fnitial 182.6 d 365.3 d
sm149 .00E+00 3.59E-06 7.24E-06
xe135 .00E+00 2.28E-06 2.28E-06
smi51 .00E+00 1.52E-07 3.06E-07
nd143 .00E+00 6.47E-08 1.38E-07
gd157 .00E+00 3.73E-08 7.47E-08
rh103 .00E+00 2.43E-08 5.85E-08
cd113 LO0E+00 3.18E-08 &.36E-08
pm147 .00E+00 3.12E-08 6.13E-08
xe131 .Q0E+00 2.22E-08 4.59E-08
cs133 .00E+00 1.75E-08 3.59€E-08
tc 99 .00E+00 1.33E-08 2.69E-08
nd145 .00E+00 1.04E-08 2.0BE-08
eut55 .00E+00 1.14E-08 2.19E-08

547.9 ¢

2E-07
1E-

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

.45E-05
.28E-06
.10E-07
.85E-07
.49E-07
.28E-07
.27€-07

11E-07

.34E-08

28E-08
40E-08
16E-08
08E-08

1
2
6
2

1
1
1
1
9
7
5
4
A

730.5 d

.45E-05
.27E-06
.10E-07
.85E-07
.49E-07
.28E-07
.27E-07
.11€-07
.34E-08
.28E-08
.40E-08
.16E-08
.08E-08

4
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gd155 .00E+00 1.78E-09 6.93E-09 1.52E-08 2.64E-08 2.64E-08
mo 95 .D0E+00 2.64E-09 8.99E-09 1.61E-08 2.34E-08 2.34E-08
sm152 .00E+00 5.54E-09 1.11E-08 1.66E-08 2.22E-08 2.22E-08
kr 83 .00E+00 4.45E-09 B8.90E-09 1.34E-08 1.78E-08 1.78E-08
cs135 .00E+00 4.10E-09 8.23E-09 1.24E-08 1.65E-08 1.65E-08
ru101 .00E+00 3.25E-09 6.50E-09 9.74E-09 1.30E-08 1.30E-08
smi147 .00E+00 7.92e-10 3.19E-09 6.98E-09 1.20E-08 1.20€-08
pri141 .00E+00 2.27E-09 5.30E-09 B8.34E-09 1.14E-08 1.14E-08
eul53 .00E+00 2.75E-09 S5.54E-09 8.32E-09 1.11E-08 1.11E-08
Lal139 .00E+00 2.4BE-09 4.96E-09 7.45E-09 9.93E-09 9.93E-09
rh105 .00E+00 B.28E-09 B8.28E-09 8.28E-09 8.28BE-09 8.27E-09
pd105 .00E+00 1.05E-09 2.12E-09 3.19E-09 4.25E-09 4.25E-09
zr 93 .00E+00 1.02E-09 2.05E-09 3.08E-09 4.11E-09 4.11E-09
eul51 L00E+00 2.17E-10 B8.73E-10 1.96E-09 3.49E-09 3.49€E-09
i129 .00E+00 7.29E-10 1.49€E-09 2.26E-09 3.03E-09 3.03E-09
pri43 .0DE+00 2.66E-09 2.66E-09 2.66E-09 2.66E-09 2.66E-09
mo 97 .00E+00 5.61E-10 1.13€-09 1.69E-09 2.26E-09 2.26E-09
xe133 .00E+00 1.99E-09 1.99€E-09 1.99E-09 1.99E-09 1.99€-09
ag109 .00E+00 4.00E-10 8.03E-10 1.20E-09 1.61€-09 1.61E-09
nd144 .00E+00 1.43E-10 5.01E-10 9.97E-10 1.58E-09 1.58E-09
celél .00E+00 1.54E-09 1.57E-09 1.57E-09 1.57E-09 1.57€-09
pm149 .00E+00 9.62E-10 9.62E-10 9.62E-10 9.62E-10 9.61E-10
nd147 L.00E+00 9.44E-10 9.44E-10 9.44E-10 9.44E-10 9.43E-10
zr 91 .0CE+00 1.S57E-10 4.10E-10 6.74E-10 9.40E-10 9.40E-1C
ru102 .00E+00 2.29E-10 4.58E-10 6.87E-10 9.16E-10 9.16E-10
y 89 .00E+00 1.61E-10 4.07E-10 6.61E-10 9.15E-10 9.15E-10
cel42 .00E+00 2.05E-10 &4.11E-10 6.16E-10 8.22E-10 8.22€-10
sr 90 .00E+00 2.08E-10 4.13E-10 6.16E-10 B8.16E-10 8.16E-10
nd148 .00E+00 1.99€E-10 3.99E-10 5.98E-10 7.98E-10 7.98E-10
nd146 L00E+00 1.66E-10 3.32E-10 4.99E-10 6.65E-10 6.65E-10
ba138 .00E+00 1.42E-10 2.83E-10 4.25E-10 5.66E-10 5.66E-10
pd108 .00E+00 1.37E-10 2.75€-10 4.12E-10 5.50E-10 5.50E-10
in115 .00E+00 1.34E-10 2.72E-10 4.10E-10 5.49E-10 5.4%9E-10
cel40 .00E+00 1.18E-10 2.50E-10 3.83E-10 5.15€-10 5.15€-10
celédsd .00E+00 2.15€E-10 3.53E-10 4.42E-10 4.98BE-10 4.98E-10
xe132 .00E+00 1.18E-10 2.39€-10 3.60E-10 4.81E-10 4.81E-10
1 sas2h: far-field crit based on biw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 fission products page
0 fraction of total aﬁsorptlon rate
powers= .00mw, burnup= 3.mwd, flux= 3.00E+08n/cm**2-sec
0 initial 182.6 d 365.3d 547.9d 730.5d 730.5d
ru103 .00E+00 3.42E-10 3.56E-10 3.56E-10 3.55E-10 3.56E-10
mo 98 .00E+00 8.46E-11 1.69E-10 2.54E-10 3.386-10 3.38E-10
mo100 LO0E+00 8.09E-11 1.62E-10 2.43E-10 3.24E-10 3.24E-10
pd107 .00E+00 7.96E-11 1.59E-10 2.39E-10 3.19E-10 3.19E-10
xe134 .00E+00 7.85E-11 1.57E-10 2.35E-10 3.14E-10 3.14E-10
r 92 .00E+00 6.37E-11 1.28E-10 1.91E-10 2.55E-10 2.55€-10
zr 96 .00E+00 5.21E-11 1.04E-10 1.56E-10 2.08E-10 2.08E-10
1127 .00E+00 4.54E-11 9.61E-11 1.48E-10 2.00E-10 2.00E-10
ruldé .00E+00 4.96E-11 9.93E-11 1.49E-10 1.99€-10 1.99E-10
nd150 .00E+00 4.44E-11 8.88E-11 1.33E-10 1.7BE-10 1.7BE-10
cs137 .00E+00 4.35E-11 B8.65E-11 1.29€-10 1.71E-10 1.71E-10
xe136 .00E+00 4.25E-11 8.49E-11 1.27E-10 1.70E-10 1.70E-10
zr 95 .00E+00 1.45E-10 1.65€-10 1.67E-10 1.68E-10 1.6BE-10
nb 95 .C0E+00 1.12E-10 1.47€-10 1.52e-10 1.53E-10 1.53E-10
y 91 .00E+00 1.25E-10 1.40E-10 1.41E-10 1.42E-10 1.42E-10
br 81 .00E+00 3.23E-11 6.46E-11 9.69E-11 1.29E-10 1.29E-10
r 94 .00E+00 2.75E-11 S5.51E-11 8.27E-11 1.10E-10 1.10E-10
ba137 .00E+00 &.96E-12 2.74E-11 6.12E-11 1.08E-10 1.08E-10
pm151 .00E+00 1.09E-10 1.09E-10 1.09E-10 1.09E-10 1.08E-10
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cd116 .00E+00 1.28€-13 2.55E-13 3.83E-13 5.10€-13 5.10E-13
sni22 .00E+00 1.25E6-13 2.49E-13 3.74E-13 4.98E-13 4.98E-13
sn120 .00E+00 9.38E-14 1.88E-13 2.81E-13 3.75E-13 3.75E-13
cs134 .00E+00 8.05E-14 1.70E-13 2.67€E-13 3.70E-13 3.70E-13
ag111 .00E+00 3.20E-13 3.20E-13 3.20E-13 3.20E-13 3.20E-13
kr 82 .00E+00 7.71E-14 1.55€-13 2.33E-13 3.11E-13 3.11€-13
dy163 .00E+00 7.67E-14 1.53€E-13 2.30E-13 3.07E-13 3.07E-13
ru 99 .00E+00 6.90E-14 1.43E-13 2.21E-13 3.02E-13 3.02E-13
ge 73 .00E+00 7.27E-14 1.46E-13 2.18E-13 2.91E-13 2.91€-13
euls7 .00E+00 2.95E-13 2.95E-13 2.95E-13 2.95E-13 2.89E-13
cd115m .00E+00 2.22E-13 2.35E-13 2.35E-13 2.356-13 2.35E-13
xe130 .00E+00 4.74E-14 9.51E-14 1.43E-13 1.90E-13 1.90E-13
pm148 .00E+00 4.32E-14 B8.57e-14 1.23E-13 1.56E-13 1.55E-13
mo 96 .00E+00 3.39€-14 6.81E-14 1.02E-13 1.37E-13 1.37E-13
ge 76 .00E+00 2.66E-14 5.33E-14 7.99E-14 1.07E-13 1.07E-13
gd160 .00E+00 1.69€-14 3.38eE-14 5.06E-14 6.75€-14 6.75E-14
cs136 .00E+00 5.59E-14 5.59€-14 5.59E-14 5.59E-14 5.58E-14
tel26 .O0E+00 1.24E-14 2.53E-14 3.82E-14 5.12E-14 5.12€-14
in113 .00E+00 2.47E-15 9.79E-15 2.19E-14 3.86E-14 3.86E-14
eul52 .00E+00 1.29E-15 5.50E-15 1.55E-14 3.40E-14 3.40E-14
ru1oo .00E+00 6.77E-15 1.41€E-14 2.21E-14 3.07E-14 3.07E-14
sn125 .00E+00 2.94E-14 2.94E-14 2.94E-14 2.94E-14 2.93E-14
ru10s .00E+00 3.00E-14 3.00E-14 3 Q0E-14 3.00E-14 2.77E-14
ho165 _00E+00 S.26E-15 1.05€-14 1.58E-14 2.11E-14 2.11E-14
1 sas2h: far-field crit based on b&w 15x15 3.00wt%, 20gwd/mtu 40X h2o/ BX uol fission products page
0 fraction of total aésorpt]on rate
power= .00mw, burnup= 3.mud, flux= 3.00E+08n/cm**2-sec
0 initial 182.6 d 365.3d 547.9d 730.5d 730.5d
sr 87 .00E+00 3.04E-15 6.08E-15 9.12E-15 1.22E-14 1.22E-14
rb 88 .00E+00 1.27E-14 1.27E-146 1.27E-14 1.27€-14 1.15E-14
tel24 .00E+00 1.86E-15 4.78E-15 7.83E-15 1.09€-14 1.09E-14
sn123 .00E+00 &6.46E-15 B8.88E-15 9.79E-15 1.01€E-14 1.01E-14
te132 .00E+00 9.49E-15 9.49E-15 9.49E-15 Q.49E-15 9.44E-15
i135 .00E+00 1.00E-14 1.00E-14 1.00E-14 1.00E-14 9.31E-15
nb 94 .00E+00 1.75E-15 3.51E-15 5.26E-15 7.01E-15 7.01E-15
sm148 .00E+00 3.49E-16 1.60E-15 3.74E-15 6.71E-15 6.71E-15
ge 74 L00E+00 1.47E-15 2.93E-15 &.40E-15 5.86E-15 5.86E-15
ba135 .00E+00 4.99€-16 1.33E-15 2.49E-15 3.98t-15 3.98E-15
ge 72 .00E+00 9.64E-16 1.95E-15 2.93E-15 3.91E-15 3.91E-15
gd154 .00E+00 1.88€E-16 7.86E-16 1.85E-15 3.45E-15 3I.45E-15
sr 86 .00E+00 7.33E-16 1.59E-15 2.456-15 3.31E-15 3.31E-15
nd142 .00E+00 1.98E-16 7.89E-16 1.BOE-15 3.23E-15 3.23€-15
sb126 .00E+00 2.99E-15 2.99E-15 2.99€E-15 2.99E-15 2.98E-15
tel134 .00E+00 S5.77E-15 5.77E-15 5.77€E-15 5.77e-15 2.87E-15
se 76 .00E+00 5.64E-16 1.13E-15 1.70E-15 2.27E-15 2.27E-15
ba134 .00E+00 1.20E-16 4.956-16 1.156-15 2.11€-15 2.11E-15
sb124 .00E+00 1.84E-15 2.07E-15 2.10E-15 2.10€-15 2.10E-15
in117m .00E+00 2.07E-15 2.07E-15 2.07E-15 2.07E-15 2.03E-15
pd104 .00E+00 8.36E-17 4&.28E-16 1.06E-15 1.97E-15 1.97E-15
gdi52 .00E+00 9.86E-17 3.46E-16 B.94E-16 1.89E-15 1.89E-15
130 .00E+00 7.11E-16 7.12E-16 7.12E-16 7.13E-16 6.88E-16
¢d110 .00E+00 6.76E-17 1.95E-16 3.74E-16 5.98E-16 5.98E-16
in117 .00E+00 6.07E-16 6.07E-16 6.07E-16 6.07E-16 5.96E-16
xe128 .00E+00 ;1.375-16 2.75E-16 &.15€E-16 5.56E-16 5.56E-16
2 er166 . +OOE+00 . 9.32E-16 2.68€-16 4.05E-16 5.42E-16 5.42E-16
©. dy160 ;. »O00E+00 ©6.00E-17 1.65E-16 2.B1E-16 3.99E-16 3.99E-16
tb160 1 LO0E+00 2.46E-16 2.93E-16 3.06E-16 3.12E-16 3.12E-16
rb 86 . .O0E+00 2.39E-16 2.40E-16 2.40E-16 2.40E-16 2.40E-16
br 79 .00E+00 1.S9E-17 S5.87€E-17 1.28E-16 2.25E-16 2.25E-16
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(-3

dy165
kr 80
xe129
ag107
cd118
ge 75
tel122
nb 93
be 9
pri42
sn116
te123
in119m
i 7
er167
cd109
cd108
cs134m
sas2h: far

power=

in119

sas2h: far

.00E+00 2.08E-16 2.09E-16 2.09E-16 2.09E-16 1.74E-16
.00E+00 4.11E-17 8.23E-17 1.24E-16 1.65E-16 1.65E-16
.00E+00 7.46E-18 3.00E-17 6.77E-17 1.21E-16 1.21E-16
.00E+00 7.0BE-18 2.83E-17 6.376-17 1.13E-16 1.13E:16
.00E+00 1.19E-16 1.19E-16 1.19E-16 1.19E-16 6.67E-17
.00E+00 8.51E-17 8.51E-17 8.51E-17 B8.51E-17 6.16E-17
.00E+00 5.41E-18 1.12E-17 1.72E-17 2.35€-17 2.35E-17
.00E+00 1.96E-18 5.07E-18 1.04E-17 1.91E-17 1.91E-17
.00E+00 3.42E-18 6.84E-18 1.03E-17 1.37E-17 1.37€-17
.00E+00 3.17€-18 6.63E-18 1.01E-17 1.36E-17 1.32E-17
.00E+00 1.82E-18 &4.23E-18 7.25E-18 1.09E-17 1.09E-17
.00E+00 1.55€E-18 &.03E-18 6.83E-18 9.73E-18 ©9.74E-18
.00E+00 2.97E-17 2.97E-17 2.97€-17 2.97E-17 6.93E-18
.00E+00 1.33E-18 2.66E-18 4.00E-18 5.33€E-18 5.33E-18
_.00E+00 5.36E-19 1.07E-18 1.62E-18 2.17€-18 2.17E-18
.00E+00 4.32E-20 7.65E-20 1.03E-19 1.23E-19 1.23E-19
.00E+00 2.66E-20 5 326-20 8.326-20 1.10E-19 1.10E-19
.00E+00 2.33E-20 .99E-20 7.65€-20 1.03E-19 8.65E-20
-field crit based on b&u 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products
fraction of total absorptlon rate
.00mw, burnup= 3. mud flux= 3 00E+08n/cm**2-sec
initial 182.6 d 365.3d 547.9d 730.5d 730.5d
.00E+00 2.32E-18 2.32E-18 2.32E-18 2.32E-18 2.66E-20
-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements

power= 4.000E-03mw, burnup=2. 9220E+00mud flux= 3.00E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly
charge 182.6 d 365.3d 547.9d 730.5d 730.5d
h 1 .00E+00 &4.40E-08 8.81E-08 1.32E-07 1.76E-07 1.76E-07
h 2 .00E+00 1.31E-10 2.61E-10 3.92E-10 5.22€E-10 5.22E-10
h 3 L00E+00 9.44E-13 1.8B6E-12 2.76E-12 3.62E-12 3.62E-12
h & .00E+00 3.82E-36 7.53E-36 1.11E-35 1.47E-35 .00E+00
he 3 .00E+00 1.33E-14 5.28E-14 1.18E-13 2.08E-13 2.08E-13
he 4 .00E+00 7.28E-09 1.46E-08 2.18E-08 2.91E-08 2.91E-08
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 .00E+00 8.74E-10 1.75€E-09 2.62E-09 3.50E-09 3.50E-09
ne 21 .00E+00 1.58E-17 6.33E-17 1.43E-16 2.54E-16 2.54E-16
ne 22 .00E+00 3.64E-13 1.40€-12 3.01E-12 5.14E-12 5.14E-12
ne 23 .00E+00 7.28E-15 7.28E-15 7.28E-15 7.28E-15 7.28E-30
na 22 .00€E+00 5.35E-12 1.00E-11 1.41E-11 1.77E-11 1.77E-11
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.S53E+03 7.53E+03
na 24 .D0E+00 3.64E-08 3.64E-08 3.64E-08 3.64E-08 3.52E-08
na 24m .00E+00 5.99E-15 5.99E-15 5.99E-15 5.99E-15 5.99E-30
na 25 .0DE+00 2.88E-29 5.78E-29 B8.68E-29 1.16E-28 2.08E-41
mg 24 .00E+00 7.556-06 1.51E-05 2.27E-05 3.03E-05 3.03E-05
mg 25 .00E+00 9.59€-13 1.92E-12 2.89E-12 3.86€E-12 3.86E-12
mg 26 .00E+00 1.31E-10 2.61E-10 3.92E-10 5.22E-10 5.22€-10
mg 27 .00E+00 2.18E-12 2.18E-12 2.18E-12 2.18E-12 9.98E-14
mg 28 _CO0E+00 4.41E-24 4.41E-24 4.41E-24 4.41E-24 4.31E-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 2.706E-10 2.70E-10 2.70E-10 2.70E-10 6.00E-16
al 29 .00E+00 3.80E-30 1.52E-29 3.42E-29 6.08E-29 7.17E-31
al 30 .00E+00 3.64E-44 2.76E-43 9.39E-43 2.23E-42 .00€E+00
si 28 .00E+00 2.20E-05 &4.40E-05 6.59E-05 B.79E-05 8.79E-05
si 29 L00E+00 1.41E-14 5.64E-14 1.27E-13 2.26E-13 2.26E-13
si 30 .00E+00 9.70E-24 7.76E-23 2.62E-22 6.21E-22 6.21E-22
si 31 .00E+00 &6.95E-36 5.56E-35 1.88E-34 4.45E-34 3.69E-34
si 32 LO00E+00 5.61E-45 9.81E-44 4.97E-43 1.57E-42 1.57E-42

page

page
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.T5E+04
.00E-07

ATTACHMENT XIV -

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

power= 4.000E-03mw, burnup=2.92

he &
ra222
ra223
ra224
ra225
ra226
raz228
th226
th227
th228
th229
th230
th231
th232
th233
th234
pa23i
pa232
pa233
pa234m
pa234
pa235
u230
u231
u23?2
u233
u234
u235
u236
u237
u238
u239
u240
u241
np235
np236m
np236
np237
np238
np239
np240m
np240
np241
pu236
pu237
pu238
pu239
pu240
pu241
pu242

charge
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00Q
.00E+00
.00E+00
.00E+00
.00E+00
9.06E+00
7.30E+02
1.74E+02
.00E+00
3.64E+04
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.22E+01
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

»~

-

82.6 d
.56E-05
.97E-30
.03E-15
3e-17

5E-14
3E-12
8E-05

8E-06
9E-17
4E-07

WNWVO N OWVIN O~ O U -a

.25E-12
38E-06
06E+00
.30E+02
. T4E+02
.24E-06
.64E+04
.29E-07
«00E+00
.00E+Q0
.48E-12
16E-12
.026-10
.22E+01
.58E-06
.75E-05
.00E+00
.T4E-15
.00E+00
.31E-10
.&1E-16
27E-05
55£-03
28E-09
<14E-14
2.09E-20

WHWaS Y OVIOHRO B==2WNNRNWa =2 WNOWNNN =N

NONOOR= O 2NN

20E+00mwd

basis =

365.3d 547.9 d
5.156-05 7.79E-05
8.37E-30 1.88E-29
9.33e-15 2.20E-14
5.62E-16 1.72E-15
1.24E-16 2.99E-16
1.17E-10 2.64E-10
1.22E-16 2.70E-16
4.09E-28 9.16E-28
1.50E-14 3.54E-14
1.076-13 3.28E-13
2.41E-11 5.80E-11
2.55E-05 3.83E-05
3.02E-09 3.02E-09
5.16E-06 7.74E-06
4 .78E-17 7.17E-17
5.37e-07 5.37e-07
7.16E-07 1.08E-06
1.23-14 1.85E-14
1.46E-06 1.46E-06
1.81E-11 1.81E-11
8.09E-12 8.09€E-12
.00E+00 .00E+00
3.96E-25 8.88E-25
9.70E-21 1.51E-20
3.39e-11 7.21E-11
1.22E-05 1.90€-05
9.06E+00 9.06E+00
7.30E+02 7.30E+02
1.74E+02 1.74E+02
3.24E-06 3.24E-06
3.64E+04 3.64E+04
3.29E-07 3.29E-07
.00E+00 .00E+00
.00E+00 .00E+Q0
4.29E-12 5.60E-12
2.16E-12 2.16E-12
2.05E-10 3.07€-10
4 .22E+01 4.22E+01
1.58E-06 1.58E-06
4.75E-05 &4.75E-05
.Q0E+00 .00E+00
9.74E-15 9.T4E-15
.00E+0Q0 .00E+00
2.48E-10 3.52E-10
1.60E-15 2.57E-15
1.876-04 2.80E-04
5.15E-03 7.75E-03
2.54E-08 5.72E-08
1.71€-13 S5.77E-13
3.35E-19 1.70E-18

730.5 d
1.05E-04
3.27E-29
3.98E-14
L75E-15
.S0E-16
.70E-
.T1E-
.60E-

.
&~
~N
m

O wh = \) b 2

Peur NV 2NN N

WHWW=aNON 2N -
 n oo os e
W
o
m
+
o
~n

J38E-12
5.36E-18

N..um-ﬂo—abmuuu-u

flux= 3.00E+08n/cm**2-sec
nuc[ide concentrations, gram atoms
single reactor assembly

.05€-04
.30E-29
.98E-14
.75E-15
.50E-16
.70E-10
.T1E-16
-60E-27
42E-14
-156-13

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

Page 10
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actinides
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o000

pow

er= 4.000E-03mW, burnup=2.9220E+00mwd, flux= 3.00E+08n/cm**2-sec
nuclide concentrations, gram atoms
basis = single reactor assembly
charge 182.6 d 365.3d 547.9d 730.5d 730.5d

pu2é3 .00E+00 &.59E-29 7.36E-28 3.73E-27 1.18E-26 1.07E-26
pu2éé .00E+00  .00E+00 .00E+00  .00E+00 .00E+00 .00E+00
pu2ss .00E+00 .00E+00 .00E+00  .00E+00 .00E+00 .00E+00
pu246 .Q0E+00  .00E+00 .Q0E+00  .00E+00 .00E+00 .00E+00
totals 3.736+04 3.736+04 3.73E+04 3.73E+06 3.73E+04 3.73E+04
flux 3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E-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 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 spplies start-up fuel densiities
pass n applies mid time densities of nth library interval
first library updated was...
pass
ass 1]
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 lLibrary updated was...

Xiv -

**********ﬁi****ﬁ**************.****i*********ii*****’*tt********t****i’**ﬁ‘***t

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, fncluding 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

fissfion 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

LR RN RN NN E NN

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

PN N SR N N N A R IR IR

t*'Q*&****tti*.t**i*t'..Qt'i.*t.ttt.ﬁ*****tit.*it***i**t...**ti*Qttit*t***ttih*t

ttﬁitt**'.t*'i**i**t.'tt..tﬁ.*..f..**'i*ttt*’**ti*tQt*.‘..t*i*tt'.tt'tﬁi*tt*'.t'

.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

Page 11
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File Name:

129
879

tuf f6.sum

number of actinide nuclides
number of fission product nuclides
number of nonzero off-diagonal matrix elements

BBAO00000-01717-0200-00021 REV- 00

ATTACHMENT XIV -

7993
ARRRRANANRR TR RAR AR RRA N RRR R AR R AR d d s b dk e e vk o e e e o b s s o e s v o o e o o ke e e ok e e e e e o e b o ok o

sas2h: far-field crit based on b&w 15x15, 3.00wtX
.00mw, burnup=

power=
(note,

productions
absorptions
k infinity

actinide
absorptions
non-actinide
abs. fracs.

initial
1.090712E+06
8.934652E+05
1.220765E+00

initial

8.900642E+05
3.806531E-03

6.mud, flux= 2 é1E+08n/cm**2-sec
baSIs =

1.090715E+06

8.934711E+05

1.220762E+00
913.2 d

8.900665E+05
3.810465E-03

k-infinities, ctad and mg?grgtor absorpttons are correct,
d

5.8 d
1. 090719E+06
8.934772E+05
1.220758E+00
1095.8 d

8.900688BE+05
3.814757E-03

1278.4 d
1.090723E+06
8.934830E+05
1.220754E+00

1278.4 d

8.900710E+05
3.818750E-03

20gwd/mtu 40% h2o/ 8% uo?2

1.090727E+06

8.934893E+05
1.220750E+00
1461.0 d

8.900733E+05
3.823161€-03

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h20/ 8% uo2
fraction of total absorption rate
6.mud, flux= 2.81E+08n/cm**2-sec

powers= .00mw, burnup=
initial 913.2 d

sm149 1.47TE-05 1.84E-05
xe135 2.31E-06 2.31E-06
smi151 6.18E-07 7.72€E-07
nd143 2.88E-07 3.62€-07
gd157 1.51E-07 1.89E-07
rh103 1.27E-07 1.62E-07
cd113 1.29E-07 1.61E-07
xe131 9.27E-08 1.16E-07
pmi47 1.10E-07 1.30€-07
cs133 7.22E-08 9.04E-08
tc 99 5.35E-08 6.69E-08
gd155 2.68E-08 4.10E-08
nd145 4.16E-08 5.20E-08
eul55 4.07E-08 4.92E-08
mo 95 2.32E-08 3.04£-08
smi152 2.20E-08 2.75E-08
sm147 1.19E-08 1.80E-08
kr 83 1.80E-08 2.25E-08
cs135 1.64E-08 2.05E-08
rul01 1.28E-08 1.60E-08
priéi 1.15E-08 1.45E-08
eul53 1.11E-08 1.39€-08
La139 1.00E-08 1.25E-08
eul51 3.53e-09 5.51E-09
pd105 4.24E-09 5.30E-09
rh105 8.35E-09 8.33E-09
zr 93 4.07E-09 5.09E-09
i129 3.06E-09 3.84E-09
mo 97 2.27E-09 2.83E-09
nd144 1.60E-09 2.25E-09
ag109 1.59-09 1.99E-09
pr143 2.67E-09 2.67E-09
zr 91 9.46E-10 1.21€E-09
xe133 2.01E-09 2.01E-09
y 89 9.23e-10 1.18E-09
rul02 9.24E-10 1.15E-09
cel4?2 8.31E-10 1.04E-09
sr 90 8.24E-10 1.02E-09

1

2.
2.

095.8 d

21E-05
31E-06

9.25E-07

4.

2.

1.
1.
1.
1.
1.
8.
5.
6.
5.
3.
3.
2.
2.
2.
1.
1.
1.
1.
7.
6.
8.
6.
b.
3.
2.
2.
2.
1.
2.
1.
1.
1.
1.

36E-07
27E-07
96E-07
93E-07
40€E-07
4BE-07
09e-07
04E-08
76E-08
24E-08
70E-08
77E-08
30E-08
49E-08
70E-08
46E-08
92E-08
T6E-08
67E-08
50E-08
93E-09
36E-09
33e-09
11E-09
61E-09
40E-09
93E-09
39e-09
67E-09
48E-09
01E-09
44E-09
39€-09
25E-09
22E-09

1278.4 d 1461.0 1461.1 d
2.58E-05 2.95E-05 2.95E-05
2.31E-06 2.31E-06 2.29E-06
1.08E-06 1.23E-06 1.23E-06
5.10E-07 5.85E-07 5.85E-07
2.64E-07 3.02E-07 3.02E-07
2.31€-07 2.656-07 2.65E-07
2.256-07 2.57E-07 2.57€E-07
1.63e-07 1.87E-07 1.87e-07
1.636-07 1.77E-07 1.77€-07
1.276-07 1.45E-07 1.45€-07
9.386-08 1.07E-07 1.07E-07
7.67E-08 9.79E-08 9.79E-08
7.28E-08 8.32E-08 8.32E-08
6.42E-08 7.09E-08 7.09€-08
4.49E-08 5.21E-08 5.21E-08
3.85E-08 &4.40E-08 4.40E-08
3.28E-08 4.13E-08 4.13E-08
3.156-08 3.60E-08 3.60E-08
2.87E-08 3.28E-08 3.28E-08
2.24E-08 2.56E-08 2.56E-08
2.06E-08 2.37e-08 2.37E-08
1.94E-08 2.22E-08 2.22E-08
1.756-08 2.00E-08 2.00E-08
1.08E-08 1.41E-08 1.41E-08
7.42E-09 8.48E-09 8.48E-09
8.33E-09 8.33e-09 8.32E-09
7.13E-09 B8.15E-09 8.15E-09
5.39E-09 6.16E-09 6.16E-09
3.97E-09 &4.54E-09 4.54E-09
3.64E-09 4.36E-09 4.36E-09
2.78E-09 3.18E-09 3.18E-09
2.67E-09 2.67E-09 2.67E-09
1.75-09 2.02E-09 2.02E-09
2.01E-09 2.01E-09 2.01E-09
1.69E-09 1.95E-09 1.95E-09
1.62E-09 1.85E-09 1.85E-09
1.46E-09 1.66E-09 1.66E-09
1.42€E-09 1.61E-09 1.61E-09

Page 12
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only, if correctly weighted cross sections are applied.)
14 1461

1.090727E+06

8.934893E+05
1.220750E+00
1461.1 d
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sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 18
power= 4.000E-03mw, burnup=5. 8440E+00mwd, flux= 2.81E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly

charge 913.2 d 1095.8 d 1278.4 d 1461.0d 1461.1 d
h 1 1.76€E-07 2.19E-07 2.62E-07 3.056-07 3.48E-07 3.4BE-07
h 2 5.22E-10 6.50E-10 7.77E-10 9.04E-10 1.03E-09 1.03E-09
h 3 3.62E-12 4.44E-12 5.24E-12 6.02E-12 6.77E-12 6.77E-12
h 4 .00E+00 1.80E-35 2.13E-35 2.44E-35 2.75E-35 .00E+00
he 3 2.08E-13 3.21E-13 4.57E-13 6.15E-13 7.95E-13 7.95E-13
he &4 2.91E-08 3.62€-08 4.33E-08 5.04E-08 5.75E-08 5.75E-08
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 3.50E-09 4.35E-09 5.20E-09 6.05E-09 6.91€-09 6.91E-09
ne 21 2.54E-16 3.89E-16 5.51E-16 7.39E-16 9.52E-16 9.52E-16
ne 22 5.14E-12 7.70E-12 1.06E-11 1.39E-11 1.75E-11 1.75€-11
ne 23 7.28E-30 7.10E-15 7.10E-15 7.10E-15 7.10E-15 7.10E-30
na 22 1.77€-11 2.07E-11 2.33E-11 2.56E-11 2.77e-11 2.77E-11
na 23 7.53E+03 7.53E+03 7.53E+03 7.S53E+03 7.53E+03 7.53E+03
na 24 3.52E-08 3.07E-08 3.07E-08 3.07e-08 3.07E-08 2.87E-08
na 24m 5.99E-30 5.05E-15 S5.05E-15 5.056-15 5.05E-15 5.05E-30
na 25 2.08E-41 1.40E-28 1.67E-28 1.95E-28 2.23E-28 2.41E-643
mg 26 3.03E-05 3.67E-05 4&.31E-05 &4.95E-05 5.59E-05 5.59E-05
mg 25 3.B6E-12 4.80E-12 5.75E-12 6.71E-12 7.66E-12 7.66E-12
mg 26 5.226-10 6.50E-10 7.77E-10 9.04E-10 1.03E-09 1.03E-09
mg 27 9.98E-14 2.12E-12 2.12E-12 2.12E-12 2.12E-12 4.42E-15
mg 28 4.31E-24 4.32E-24 4.32E-24 4.32E-24 4. 32E-24 4.12E-24
al 27  4.99E+04 4.99E+04 4 .99€E+04 4.99E+04 4.99E+04 4.99E+04
al 28 6.00E-16 2.28E-10 2.28E-10 2.2BE-10 2.28E-10 1.08E-21
al 29 7.17E-31 9.14E-29 1.30E-28 1.75E-28 2.27E-28 3.11E-32
al 30 .00E+00 &.23E-42 7.28E-42 1.15E-41 1.70E-41 .00E+00
si 28 B.79E-05 1.06E-04 1.25E-04 1.44E-04 1.62E-04 1.62E-04
si 29 2.26E-13 3.51E-13 5.00E-13 6.73E-13 8.69£-13 8.69E-13
si 30 6.21E-22 1.21€-21 2.09E-21 3.30E-21 4.90E-21 4.90E-21
si 31 3.69E-34 B.72E-34 1.50E-33 2.37E-33 3.51E-33 2.42E-33
si 32 1.57E-42 3.85E-42 7.99E-42 1.48E-41 2.51E-41 2.51E-41
totals 5.75E+04 5.75E+04 S.75E+04 5.75E+04 5.75E+04 5.75E+04
0 flux 2.81E+08 2.81E+08 2.81E+08 2.81E+08 2.81E-07
sas?h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 actinides page 19
power= 4_.000E-03mwm, burnup-S 8440E+00mwd, flux= 2. 81E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
asis = sin?le reactor assembly
charge 913.2d 1095.8d 1278.4 d 146 146
he 4 1.05E-04 1.32E-04 1.59E-04 1.B7E-04 2.16E- 04 165 04
ra222 3.30E-29 4.82E-29 6.72E-29 8.86E-29 1.12€-28 1.12E-28
ra223 3.98E-14 6.29E-14 9.09E-14 1.24E-13 1.62E-13 1.62E-13
re224 3.75E-15 6.78E-15 1.09€E-14 1.60E-14 2.23E-14 2.23E-14
ra225 S5.S50E-16 B.77€-16 1.28E-15 1.76E-15 2.32E-15 2.32E-15
ra226 &.70E-10 7.34E-10 1.06E-09 1.44E-09 1.BBE-09 1.88E-09
ra228 &.71E-16 7.22E-16 1.02€-15 1.36E-15 1.75€-15 1.75E-15
ac225 3.71E-16 S5.93E-16 8.66E-16 1.19E-15 1.57€-15 1.57E-15
ec227 2.97E-11 &.62E-11 6.63E-11 B8.97E-11 1.17E-10 1.17E-10
8c228 S.756-20 B.81E-20 1.24E-19 1.66E-19 2.13E-19 2.13E-19
th226 1.60E-27 2.35E-27 3.2BE-27 4.32E-27 5.46E-27 5.46E-27
th227  6.42E-14 9.01E-13 1.47E-13 2.00E-13 2.61E-13 2.61E-13
th228 - T7.15E-13 Y.29€-12 2.07E-12 3.05E-12 4.25E-12 4.25E-12
th229 9.07E-10 4.71E-10 2.49E-10 3.43E-10 4.51E-10 4.51€E-10
th230 S.11E-05 6.39E-05 7.66E-05 8.94E-05 1.02E-04 1.02E-04
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02€-09 3.02E-09
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th232 1.03E-05 1.29E-05 1.55E-05 1.81E-05 2.07E-05 2.07E-05
th233 2.59E-17 1.19E-16 1.43E-16 1.66E-16 1.90E-16 1.38E-17
th234 5.37E-07 S.37E-07 S5.376-07 5.37E-07 S5.37E-07 5.37E-07
pa231 1.44E-06 1.80E-06 2.16E-06 2.51E-06 2.87E-06 2.87E-06
pa232 2.43E-14 3.09E-14 3.71E-14 4.32E-14 4.94E-14 4.79E-14
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 1.81E-11 1.81E-11 1.81E-11 1.81E-11
pa234 B8.09E-12 8.09E-12 8.09E-12 B8.09E-12 8.09E-12 B8.09E-12
pa235 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u230 1.55E-24 2.28E-24 3.18E-24 4.19E-24 5.29E-24 5.28E-24
u231 2.056-20 2.52E-20 3.04E-20 3.57E-20 4.10E-20 4.06E-20
u232 1.226-10 1.83E-10 2.53E-10 3.31E-10 4.16E-10 4.16E-10
u233 2.59E-05 3.27E-05 3.95E-05 4.63E-05 5.32E-05 5.32E-05
u234 9.06E+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 1.74E+02 1.74E+02 1.74E+02 1.T4E+02 1.74E+02 1.74E+02
u237 3.23E-06 3.15E-06 3.156-06 3.156-06 3.15E-06 3.13E-06
u238  3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239 9.48E-08 3.22E-07 3.22E-07 3.22E-07 3.22E-07 2.67E-08
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u2éi .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np235 6.556-12 7.16E-12 7.61E-12 7.93E-12 8.16E-12 8.16E-12
np236m 2.11E-12 2.09E-12 2.09E-12 2.09E-12 2.09E-12 2.00E-12
np236 4.10E-10 5.09E-10 6.08E-10 7.07E-10 B8.06E-10 B8.06E-10
np237  4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01
np238 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.53E-06
np239  4.73E-05 4.65E-05 4&.65E-05 4.65E-05 4.65€-05 4.60E€-05
np240m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np240  6.08E-15 9.48E-15 9.4BE-15 9.48E-15 9.4BE-15 3.69E-15
np2é41 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu236 4.44E-10 S5.22E-10 5.90E-10 6.52E-10 7.06E-10 7.06E-10
pu237 3.54E-15 4.36E-15 5.28E-15 6.20E-15 7.11E-15 7.11E-15
pu238 3.73E-04 4.65E-04 5.56E-04 6.48E-04 7.38E-04 7.38E-04
. pu239 1.04E-02 1.29E-02 1.54E-02 1.80E-02 2.05E-02 2.05E-02
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ BX uo2 actinides page 20
power= 4.000E-03mw, burnup=5.8440E+00mwd, flux= 2.81E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 913.2 d 1095.8 d 1278.4 d 1461.0 d_ 1461.1 d
pu240 .02E-07 1.59E-07 2.29E-07 3.11E-07 &.05E-07 4.05E-07

1
pu2é4i 1.36E-12 2.62E-12 &.47E-12 T.04E-12 1.04E-11 1.04E-11
pu242 5.36E-18 1.30E-17 2.67€E-17 4.92E-17 8.34E-17 8.34E-17
pu243 1.07E-26 2.7BE-26 5.72E-26 1.05E-25 1.78E-25 1.47E-25
puléé .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu2és .00E+00 .00E+00 .00€E+00 .00E+00 .00E+00 .00€+00
pu2é4é .00€E+00 .00E+00 .00E+00 .00€+00 .00E+QO .00E+00
totals 3.73E+04 3.736+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04

0 flux 2.81+08 2.81E+08 2.B1E+08 2.81E+08 2.81E-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.

1lijbrary information...

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

pass 1
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QOO0 Oo

OO0 =00

-

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

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 librarx updated was...
Wkt ANk hRwk ﬁ***********t*******t*******t***t****************************tt****

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 yietds 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

I E S EEEEEBEEERBEEEE S ]
* % % % % FE %R RERE AR

****t**************************i**************.*t********************t****i*****
* *
**********'*******************i*************************************************
.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
7993 number of nonzero off-diagonal matrix elements

*************t*ﬁ***ti***t******f*i******t*ii***i*********tt******i***iﬁtt***t***
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 page 21

powers= .00mw, burnup= 9.mud6 flux= 2.74E+08n/cm**2-sec

asis =
(note, k-infinities, clad and moderator absorptions are correct only, if correctly weighted cross sections are applied.)
initial 1643.7 d 826.3 d 2009.0 191.6 d 21

productions 1.122459€E+06 1.122463E+06 1.122467TE+06 1.122471E+06 1.122474E+06 1.122474E+06
absorptions 9.158321€+05 9.158383E+05 9.158444E+05 9.158505E+05 9.158566E+05 9.158566E+05
k infinity 1.225616E+00 1.225612€+00 1.225608E+00 1.225605€E+00 1.225601E+00 1.225601€+00
id initial 1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d
actinide

absorptions  9.125684E+05  9.125708E+05  9.125731E+05 9.125754E+05  9.125776E+05  9.125776E+05

non-actinide
abs. fracs. 3.563583E-03 3.567815E-03  3.571987E-03 3.576040E-03 3.580332E-03 3.580332E-03

sas2h: far-field crit based on b&w 15x15, 3.00WtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 22
fraction of total aﬁsorption rate
powers= .00mw, burnup= 9.mwd, flux= 2.74E+08n/cm**2-sec

initial 1643.79d 1826.3 d ' 2009.0 d 2191.6 d 2191.7 d
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sm149 2.96E-05 3.33E-05 3.70E-05 4.07E-05 4.44E-05 4.44E-05
xe135 2.31E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.29E-06
sm151 1.24E-06 1.39E-06 1.54E-06 1.69E-06 1.B4E-06 1.B4E-06
nd143 5.87E-07 6.62E-07 7.36E-07 8.11E-07 8.86E-07 8.86E-07
gd157 3.03E-07 3.41€-07 3.79E-07 &4.16E-07 4&4.54E-07 4 ,.54E-07
rh103 2.65E-07 3.00E-07 3.34E-07 3.68E-07 4.03E-07 4.03E-07
cd113 2.59e-07 2.91€-07 3.23E-07 3.S56-07 3.88E-07 3.83E-07
xe131 1.86E-07 2.10E-07 2.33€E-07 2.57E-07 2.80E-07 2.80E-07
cs133 1.456-07 1.63E-07 1.81E-07 1.99E-07 2.18E-07 2.18E-07
pm147 1.76E-07 1.88E-07 1.98E-07 2.07E-07 2.15E-07 2.15E-07
gd155 9.856-08 1.22E-07 1.47E-07 1.74E-07 2.03E-07 2.03E-07
tc 99 1.07E-07 1.20E-07 1.34E-07 1.47E-07 1.60E-07 1.60E-07
nd145 8.31E-08 9.35E-08 1.04E-07 1.14E-07 1.25E-07 1.25E-07
eu155 7.09E-08 7.71E-08 8.29E-08 B8.83E-08 9.33E-08 9.33E-08
mo 95 5.20E-08 5.92E-08 6.64E-08 7.36E-08 8.08E-08 8.08E-08
sm147 4.11E-08 5.02E-08 5.99E-08 7.01E-08 8.06E-08 8.06E-08
sm152 4.38E-08 &.93E-08 5.4BE-08 6.02E-08 6.57E-08 6.57E-08
kr 83 3.61E-08 4.06E-08 4.52E-08 4.97E-08 5.42E-08 5.42E-08
cs135 3.28E-08 3.69E-08 4.10E-08 &4.S1E-08 4.92E-08 4.92E-08
ru101 2.54E-08 2.86E-08 3.17E-08 3.49E-08 3.81E-08 3.81E-08
pr141 2.38E-08 2.68E-08 2.99E-08 3.30E-08 3.61E-08 3.61E-08
eul53 2.226-08 2.506-08 2.786-08 3.06E-08 3.33E-08 3.33€-08
eul51 1.41E-08 1.79E-08 2.20E-08 2.66E-08 3.17E-08 3.17E-08
1a139 2.01E-08 2.26E-08 2.51E-08 2.76E-08 3.01E-08 3.01E-08
pd105 8.46E-09 9.52E-09 1.06E-08 1.16E-08 1.27E-08 1.27E-08
zr 93 8.12E-09 9.14E-09 1.02E-08 1.12£-08 1.22E-08 1.22E-08
i129 6.19E-09 6.97E-09 7.75E-09 B8.53E-09 9.31E-09 9.31E-09
rh105 8.35E-09 8.36E-09 8.36E-09 8.36E-09 8.36E-09 B8.32E-09
nd144 4.38E-09 5.12E-09 5.86E-09 6.61E-09 7.36E-09 7.36E-09
mo 97 4.55E-09 S5.12E-09 5.68€E-09 &.25E-09 6.82E-09 6.82E-09
ag109 3.17E-09 3.56E-09 3.96E-09 4.35E-09 4.75E-09 4.75€E-09
zr 91 2.02E-09 2.29E-09 2.56E-09 2.83E-09 3.10E-09 3.1CE-09
y 89 1.96E-09 2.21E-09 2.47E-09 2.73E-09 2.99E-09 2.99E-09
ru102 1.85E-09 2.09E-09 2.32E-09 2.55E-09 2.78E-09 2.78E-09
pri143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09
cel42 1.47E-09 1.88E-09 2.09E-09 2.30E-09 2.51E-09 2.51E-09
nd148 1.61E-09 1.B1€-09 2.01E-09 2.21E-09 2.41E-09 2.41E-09
sr 90 1.62E-09 1.81E-09 2.00€-09 2.1BE-09 2.37E-09 2.37E-09
xe133 2.026-09 2.02E-09 2.02E-09 2.02E-09 2.02E-09 2.02E-09
nd146 1.35E-09 1.52E-09 1.68E-09 1.85€E-09 2.02E-09 2.02E-09
ba138 1.156-09 1.30€E-09 1.44E-09 1.58E-09 1.73E-09 1.73E-09
in115 1.10E-09 1.24E-09 1.38E-09 1.52E-09 1.66E-09 1.66E-09
pd108 1.08E-09 1.21E-09 1.35E-09 1.48E-09 1.61E-09 1.61E-09
cel40 1.06E-09 9.20E-09 1.33E-09 1.47E-09 1.60E-09 1.60E-09
cel4l 1.60E-09 1.60E-09 91.60E-09 1.60E-09 1.60E-09 1.60E-09
xe132 9.62E-10 1.08E-09 1.20E-09 1.32E-09 1.44E-09 1.44E-09
mo 98 6.656-10 7.49E-10 B.32E-10 9.15€E-10 9.98E-10 9.98E-10
pm149 9.76E-10 9.80E-10 9.80E-10 9.80E-10 9.80E-10 9.73E-10
mo100 6.44E-%0 T7.25E-10 B8.05E-10 B8.86E-10 9.67E-10 67E-10
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% ue2 fission products page 23
0 fraction of total nﬁsorption rate
powers= .00mw, burnup= wmwd, fluxz 2.74E+08n/cm**2-sec
0 initial '1643.7 d 1826. 3 d '2009.0 d 2191.6 d 2191.7 d

8
al37 4£.326-10 S5.44E-10 6.69E-10 8.07E-10 9.56E-10 9.56E-10
xe134 6.36E-10 7 0 7.95E-10 B8.7S5E-10 9.54E-10 9.54E-10
nd147 9.30E-10 9.33E-10 9.33E-10 9.33E-10 9.33E-10 9.29E-10
S 6.46E-10 7.V1E-10 7.75€-10 7.75E-10

d107 6.41E-10 7.205'10 .00E-90 8.79E-10 9.59E-10 9.59E-10

r 92 5.17E-10 .B1E-10
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se 76 4.63-15 5.21E-15 5.8B0E-15 6.38E-15 6.96E-15 6.96E-15
cd110 1.90E-15 2.32E-15 2.77E-15 3.26E-15 3.7BE-15 3.78E-15
sb126 3.01E-15 3.02E-15 3.02E-15 3.02E-15 3.02E-15 3.01E-15
sb124 2.10E-15 2.11E-15 2.11E-15 2.11E-15 2.11E-15 2.10E-15
br 79 8.84E-16 1.12E-15 1.38E-15 1.66E-15 1.98E-15 1.98E-15
in117m 1.95€-15 2.10E-15 2.10E-15 2.10E-15 2.10E-15 1.85E-15
xe128 1.156-15 1.30E-15 1.45E-15 1.61E-15 1.76E-15 1.76E-15
er166 1.11€-15 1.25E-15 1.39E-15 1.53E-15 1.67E-15 1.67E-15
dy160 8.88E-16 1.02E-15 1.15E-15 1.28E-15 1.41E-15 1.41E-15
xe129 4.87E-16 6.17E-16 7.62E-16 9.22E-16 1.10E-15 1.10E-15
ag107 4.58E-16 5.B0E-16 7.16E-16 B8.66E-16 1.03E-15 1.03€-15
te134 1.46E-15 5.89E-15 5.89E-15 5.89E-15 5.89E-15 B.72E-16
i130 6.68E-16 7.21E-16 7.22t-16 7.23E-16 7.23E-16 6.52E-16
in117 5.786-16 6.17E-16 6.17E-16 6.17E-16 6.17E-16 5.49E-16
kr 80 3.346-16 3.75E-16 &.17E-16 4.59€-16 5.01E-16 5.01E-16
tb160 3.38E-16 3.43E-16 3.48E-16 3.54E-16 3.59E-16 3.59E-16
nb 93 1.09E-16 1.50E-16 2.01E-16 2.62E-16 3.34E-16 3.34E-16
rb 86 2.63E-16 2.44E-16 2.44E-16 2.44E-16 2.44E-16 2.43E-16
dy165 1.43E-16 2.11E-16 2.11E-16 2.11E-16 2.11E-16 1.23E-16
tel22 5.08E-17 5.82E-17 6.59€-17 7.39E-17 8.21E-17 B8.21E-17
sn116 3.06E-17 3.70E-17 &.4OE-17 S5.16E-17 5.97E-17 5.97€-17
be 9 2.67E-17 3.00E-17 3.33E-17 3.67E-17 &.00E-17 4.00E-17
pri142 2.62E-17 3.10E-17 3.45E-17 3.80E-17 &.1S5E-17 3.87€-17
ge 75 4.41E-17 B.69E-17 B8.69E-17 8.69E-17 B.69E-17 3.41E-17
te123 2.176-17 2.46E-17 2.76E-17 3.06E-17 3.36E-17 3.36E-17
cd118 3 79e-17 1.21E-16 1.21E-16 1.21E-16 1.21E-16 2.4BE-17
i 7 1.096-17 1.22E-17 1.36E-17 1.49E-17 1.63E-17 1.63E-17
er167 4.44E-18 5.02E-18 5.59E-18 6.17E-18 6.75E-18 6.75E-18
in119m 1.39E-18 3.02E-17 3.02E-17 3.02E-17 3.02E-17 4.21E-19
cd108 2.22E-19 2.49E-19 2.76E-19 3.07E-19 3.34E-19 3.34E-19
cs134m 1.456-19 2.29E-19 2.53E-19 2.80E-19 3.07E-19 1.92E-19
cd109 1.686-19 1.75E-19 1.79E-19 1.82E-19 1.85E-19 1.85E-19
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 26
0 fraction of total aﬁsorption rate
power= .00mw, burnup= 9.mwd, flux= 2.74E+08n/cm**2-gec
0 initial 1643.7 d 1826.3 d 2009.0 d 219t.6 d 2191.7 d
. sn114 3.376-21 3.37E-21 3.37E-21 6.74E-21 6.T4E-21 6.74E-21
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 Light elements page 27
power= & .000E-03mw, burnup=8.7659€+00mwd, flux= 2.T4LE+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 1643.7 d 1826.3 d_ 2009.0 d_ 2191.6 d 2191.7 d
h 1 3.48E-07 3.91E-07 4.33E-07 &4.76E-07 5.18€-07 5.18E-07
h 2 1.03E-09 1.16E-09 1.28E-09 1.41E-09 1.54E-09 1.54E-09
h 3 6.77E-12 7.50E-12 B8.20E-12 8.89E-12 9.56E-12 9.56E-12
h 4 .00E+00 3.05E-35 3.34E-35 3.62E-35 3.B9E-35 .00E+00
he 3 7.95E-13 9.96E-13 1.22E-12 1.46E-12 1.72E-12 1.72E-12
he & S5.75E-08 6.45E-08 7.16E-08 7.86E-08 8.57E-08 8.57E-08
he 6 .00E+00 .00€E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 6.91E-09 7.75E-09 B8.60E-09 9.44E-09 1.03E-08 1.03E-08
ne 21 9.52E-16 1.19E-15 1.45E-15 1.73E-15 2.04E-15 2.04E-15 )
ne 22 1.756-11 2.13E-11 2.53E-11 2.95€-11 3.38E-11 3.38E-11
ne 23 7.10E-30 7.04E-15 7.04E-15 7.04E-15 7.04E-15 7.04E-30
na 22 2.77E-11 2.94E-11 3.09E-11 3.22eE-11 3.33E-11 3.33e-11 ;
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53€E+03
na 24 2.876-08 2.85E-08 2.85E-08 2.85E-08 2.B5E-08 2.60E-08
na 24m 5.05E-30 4.68E-15 &.68E-15 4.6BE-15 &.68E-15 4.68E-30
na 25 2.41E-43 2.47E-28 2.T4E-28 3.02E-28 3.29E-28 3.62E-43
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mg 24 5.59€-05 6.19E-05 6.78E-05
mg 25 7.66E-12 B8.61E-12 9.56E-12
mg 26 1.03E-09 1.16E-09 1.28E-09
mg 27 4.42E-15 2.10E-12 2.10E-12
mg 28  4.12E-24 4.29E-24 4.29E-24
al 27  4.99E+04 4 .99E+04 4.99E+04
al 28 1.08€6-21 2.11E-10 2.11E-10
al 29 3.11€-32 2.80E-28 3.42E-28
al 30 .00E+00 2.38E-41 3.24E-41
si 28 1.62E-04 1.79E-04 1.96E-04
si 29 8.69E-13 1.09€-12 1.33€-12
si 30 4.90E-21 6.92E-21 9.43E-21
si 31 2.42E-33 4.9BE-33 6.78E-33
si 32 2.51E-41 4.00E-41 6.07E-41

totals 5.75E+04 5.75E+04 5.75E+04

0 flux 2.74E+08 2.74E+08

sas2h: far-field

power= 4.000E-03mw,

0
charge
he &4 2.16E-04
ra222 1.12E-28
ra223 1.62E-13
ra224 2.23E-14
ra225 2.32€-15
ra226 1.88€-09
ra228 1.75€E-15
ac225 1.57€E-15
ac227 1.17€-10
ac228 2.13E-19
th226  5.46E-27
th227 2.61E-13
th228  4.25E-12
th229 4.51E-10
th230 1.02E-04
th231 3.02E-09
th232 2.07€-05
th233  1.38E-17
th234  5.37€-07
pa231 2.B7E-06
pa232 4.79E-14
pa233 1.46E-06
pa234m 1.81E-11
pa234 B.09E-12
pa235 .00E+00
u230 5.28E-24
u231 4.06E-20
u232 4.16E-10
u233 5.32E-05
u234 9.06E+00
u235  7.30E+02
u236  1.74E+02
u237 3.13E-06
u238  3.64E+04
u239 2.67E-08
u240 .00E+00

u261 ~0OE+00
np235  8.16E-12

crit based

1643.7 d
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np236m 2.00E-12 2.06E-12 2.06E-12 2.06E-12 2.06E-12 1.948-12
np236 B8.06E-10 9.04E-10 1.00E-09 1.10E-09 1.20E-09 1.20E-09
np237  4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.21E+01 4.21E+01
np238 1.53E-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.52E-06
np239  4.60E-05 &.61E-05 4.61E-05 4.61E-05 4.61E-05 4.53E-05
np240m  .00E+00 .00E+00 .00E+00  .00E+00 .00E+00 .00E+00
np240  3.69E-15 9.37E-15 9.37E-15 9.37E-15 9.37E-15 2.58E-15
np241 .00E+00 .00E+00 .00E+00  .00E+QO .00£+00 .00E+00
pu23é 7.06E-10 7.52E-10 7.93E-10 8.30E-10 8.62E-10 8.62€-10
pu237 7.11E-15 7.92E-15 8.80E-15 9.69E-15 1.06E-14 1.06E-14 .
pu238 7.38E-04 B8.28E-04 9.18£-04 1.01E-03 1.10E-03 1.10E-03
pu239 2.05E-02 2.31€-02 2.56E-02 2.81€-02 3.06E-02 3.06E-02

sas2h: far-field

crit based

on b&u 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2

ATTACHMENT X1V -

power= &.000E-03mw, burnup=8.7659E+00mwd flux= 2.T4E+08n/cm**2-sec

nuclide concentrations, gram atoms
basis = single reactor assembly
charge 1643.7 d 1826.3 d 2009.0 d 2191.6 d_ 2191.7 d
pu240  4.05E-07 5.12E-07 6.31€-07 7.63E-07 9.06E-07 9.06E-07
pu2éi 1.04E-11 1.47E-11 2.00E-11 2.63E-11 3.39E-11 3.39E-11
pu242  B8.34E-17 1.33E-16 2.01E-16 2.93E-16 4.12E-16 4.12E-16
pu243  1.47€-25 2.81€E-25 4.25E-25 6.19E-25 B8.71E-25 6.66E-25
pu2é4é .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00€E+00
pu45 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu2éé .00E+00 . 00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.736+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04
0 flux 2.74E+08 2.74E+08 2.74E+08 2.74E+08 2.74E-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 aerray has 1 entries.
0 S4q array has 12 entries,
1library information...
cross-section data taken from position number & of Library on unit 33.
pass 1
ass O

scale-system control module sas2 library®

used a time-dependent neutron spectrum, for each of
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

first librarx updated wWas...
(2123222 213 ) ****t*'**tl‘i******.*.Qti'***tt*.i**t****t..t*ii********it*******t**

the above passes

interval

pretim 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, snd fission product libraries
decay data, including gamma and total energy, are from endf/b-vi

[ E X B NN NN
* %N NSRS

neutron flux spectrum factors and cross sections were groduced from
the "presas2" case updating all nuclides on the scale "burnup*® library
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o000 =00 00000

O

fission product yields are from endf/b-v

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

L3R 2R BE 2k Bk 3 B 2 1
LI 3K 3E IR B Bk 2% 2% J

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

****t***i**********************i*********************ﬁ***i**********ﬁ***********
* *
********i******i*******t****i*******************************t*******************

.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
****i*****i*******t*****i**********ﬁ********i**t***************i*************l**

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 30
power= .00mw, burnup= 12. muds flux= 2 2.71E+08n/cm**2-sec
asis =
(note, k-infinities, clad and moderator absorgtlons are correct, only, if correctly weighted cross sections are applied.)
initial 2374.3 273%.5 2922. 2922.2
productions 1.134728E+06 1. 134732E+06 1347355+06 1.134739E+06 1.134743E+06  1.134743E+06
absorptions  9.244198E+05 9.244260E+05 9.2443255*05 0.244386E+05  9.24444TE+05  9.244446E+05
k infinity 1.227502E+00 1.227498E+00 1.227494E+00 1.227490E+00 1.227486€E+00 1.227486€E+00
g initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d
actinide

absorptions  9.212016E+05 9.212040E+05 9.212063E+05 9.212086E+05 9.212108E+05 9.212108E+05
non-actinide

abs. fracs. 3.48132BE-03  3.485382E-03 3.489971E-03  3.493965E-03  3.498256E-03 3.498197E-03
sas2h: far-field crit based on b&w 15x15, 3. OOHt% 20gwd/mtu 40X h2o/ 8% uo2 fission products page 31
fraction of total aﬁsorpt1on rate
power= .00mw, burnup= 12. mud flux= 2.71E+08n/cm**2-sec
initial 2374.3 d 2556.9 d 2739.5d 2922.2d 2922.2d
sm149 4.45E-05 &4.82E-05 S5.19E-05 5.56E-05 5.93E-05 5.93E-05
smi151 1.84E-06 1.99E-06 2.14E-06 2.29E-06 2.44E-06 2.44E-06
xe135 2.30E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.30E-06
nd143 8.876-07 9.62E-07 1.04E-06 1.11E-06 1.19E-06 1.19E-06
gd157 4.55E-07 4.92E-07 S5.30E-07 5.67E-07 6.05E-07 6.05E-07
rh103 4.03E-07 4.37E-07 &4.72E-07 S5.06E-07 5.40E-07 5.40E-07
cd113 3.88E-07 4.21E-07 4.53E-07 4.85€-07 5.176-07 5.17€-07
xe131 2.80E-07 3.036-07 3.27€-07 3.50E-07 3.74E-07 3.74E-07
gd155 2.03E-07 2.33E-07 2.65E-07 2.98E-07 3.32E-07 3.32E-07
cs133 2.176-07 2.35E-07 2.54E-07 2.72E-07 2.90E-07 2.90E-07
pm147 2.15E-07 2.22E-07 2.28E-07 2.34E-07 2.38€-07 2.38E-07
tc 99 1.60E-07 1.73E-07 1.87E-07 2.00E-07 2.13E-07 2.13E-07
nd145 1.256-07 1.35E-07 1.45E-07 1.56E-07 1.66E-07 1.66E-07
sm147 8.056-08 9.15E-08 1.03E-07 1.14E-07 1.26E-07 1.26E-07
eul55 9.32E-08 9.79€-08 1.02E-07 1.06E-07 1.10E-07 1.10E-07
mo 95 8.07E-08 B8.79€-08 9.51E-08 1.02E-07 1.10E-07 1.10E-07
sm152 6.56E-08 7.11E-08 7.66E-08 8.20€-08 B8.75E-08 B8.75E-08
kr 83 5.43E-08 5.88E-08 6.33E-08 6.79E-08 7.24E-08 7.24E-08
¢s135 %.91E-08 5.32E-08 5.73E-08 6.14E-08 6.55E-08 6.55E-08
eul51 3.17€-08 3.72E-08 4.31E-08 4.94E-08 5.61E-08 5.61E-08
rul01 3.80E-08 4.12E-08 &.43E-08 4.75E-08 5.07E-08 5.07E-08
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pr141 3.61E-08 3.92E-08 4.22E-08 4.53E-08 4.B4E-08 4.B4E-08
eul53 3.336-08 3.61E-08 3.89E-08 4.17E-08 4.45E-08 4.45E-08
La139 3.02E-08 3.27E-08 3.52E-08 3.77E-08 4.02E-08 4.02E-08
pd105 1.276-08 1.37E-08 1.486-08 1.59E-08 1.69E-08 1.69E-08
zr 93 1.22E-08 1.326-08 1.42E-08 1.52E-08 1.62E-08 1.62E-08
i129 9.33e-09 1.01E-08 1.09€E-08 1.17E-08 1.24E-08 1.25E-08
nd144 7.376-09 8.13E-09 8.8BE-09 9.64E-09 1.04E-08 1.04E-08
mo 97 6.83E-09 7.40E-09 7.97E-09 8.54E-09 9.11E-09 9.11E-09
rh105 8.336-05 8.37E-09 8.37E-09 8.37E-09 8.37E-09 8.33£-09
agl109 4.74E-09 S5.13E-09 5.53E-09 5.92E-09 6.31E-09 6.31E-09
zr 91 3.10E-09 3.37E-09 3.64E-09 3.91E-09 4.17€-09 &4.17E-09
y 89 2.996-09 3.25€-09 3.51E-09 3.77E-09 4.03E-09 4.03E-09
rul02 2.78E-09 3.02E-09 3.25E-09 3.48E-09 3.71E-09 3.71E-09
celé4?2 2.51E-09 2.72E-09 2.93E-09 3.14E-09 3.35E-09 3.35E-09
nd148 2.41E-09 2.61E-09 2.81E-09 3.01E-09 3.21E-09 3.21E-09
sr 90 2.37E-09 2.55€E-09 2.73E-09 2.91E-09 3.09E-09 3.09€-09
nd146 2.02E-09 2.19E-09 2.36E-09 2.53E-09 2.7CE-09 2.70E-09
r143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09
a138 1.73E-09 1.88E-09 2.02E-09 2.16E-09 2.31E-09 2.31£-09
in115 1.66E-09 1.79€E-09 1.93E-09 2.07€E-09 2.21E-09 2.21E-09
cel40 1.61E-09 1.74E-09 1.88E-09 2.01E-09 2.15S€-09 2.15E-09
pd108 1.61E-09 1.74E-09 1.88E-09 2.01E-09 2.14E-09 2.14E-09
xe133 2.036-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09
xe132 1.44E-09 1.56E-09 1.69E-09 1.81E-09 1.93E-09 1.93E-09
bal137 9.58E-10 1.12E-09 1.29E-09 1.48E-09 1.68E-09 1.68E-09
celé41 1.61E-09 1.61E-09 1.61E-09 1.61E-09 1.61E-09 1.61E-09
mo 98 9.96E-10 1.08E-09 1.16€-09 1.25€-09 1.33E-09 1.33E-09
mo100 9.66E-10 1.05E-09 1.13E-09 1.21E-09 1.29€-09 1.29€-09
1 sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o0/ 8% uo2 fission products page 32
0 fraction of total absorption rate
power= .00mw, burnup= 12.mwd, flux= 2.71E+08n/cm**2-sec
0 initial 2374.3 d 2556.9 d 2739.5 d 2922.2d 2922.2d
pd107 9.60E-10 1.04E-09 1.12E-09 1.20E-09 1.28E-09 1.28E-09
xe134 9.56E-10 1.04E-09 1.12E-09 1.19E-09 1.27E-09 1.27E-09
zr 92 7.76E-10 8.41E-10 9.06E-10 9.71E-10 1.04E-09 1.04E-09
pm149 9.75E-10 9.82E-10 9.82E-10 9.82E-10 9.82E-10 9.75E-10
nd147 9.27E-10 9.31E-10 9.31E-10 9.31E-10 9.31E-10 9.27E-10
i127 6.16E-10 6.68E-10 7.20€-10 7.72E-10 8.25€-10 8.25€E-10
zr 96 6.04E-10 6.55€6-10 7.056-10 7.56E-10 B8.06E-10 8.06E-10
rul0é 5.94E-10 6.43E-10 6.93E-10 7.42€E-10 7.92E-10 7.92E-10
nd150 5.336-10 5.77E-10 6.22E-10 6.66E-10 7.10E-10 7.10€E-10
xe136 5.17E-10 5.60E-10 6.03E-10 6.46E-10 6.B9€E-10 6.89E-10
cs137 4.89E-10 5.27E-10 5.64E-10 6.01E-10 6.37E-10 6.37E-10
celsé 6.01E-10 6.02E-10 6.03E-10 6.04E-10 6.04E-10 6.04E-10
br 81 3.86E-10 &.19E-10 &.51E-10 4.83E-10 5.15E-10 5.15€-10
sm150 2.81E-10 3.30€-10 3.82E-10 4.38E-10 4.99E-10 4.99E-10
zr 94 3.27E-10 3.54E-10 3.81E-10 4.09€E-10 4.34E-10 4.36E-10
rb 85 3 11E-10 3.38E-10 3.65E-10 3.92E-10 4.20E-10 4.20€-10
rul03 3.586E-10 3.58E-10 3.58E-10 3.58E-10 3.58e-10 3.58E-10
cd111 2.51E-10 2.72E-10 2.93E-10 3.14E-10 3.35€E-10 3.35E-10
te130 2.356-10 2.55E-10 2.74E-10 2.94E-10 3.13E-10 3.13€-10
sm154 2.27E-10 2.46E-10 2.65E-10 2.84E-10 3.03E-10 3.03E-10
rb 87 2.18E-10 2.37E-10 2.55E-10 2.73E-10 2.91E-10 2.91E-10
kr 85 1.866-10 1.98E-10 2.10E-10 2.22E-10 2.33E-10 2.33E-10
se 77 1.566E-10 1.69E-10 1.82€-10 1.95E-10 2.08E-10 2.0BE-10
2r 95 1.65E-10 1.65E-10 1.65€-10 1.65E-10 1.65E-10 1.65E-10
nb 95 1.53E-10 1.53E-10 1.53E-10 1.53E-10 1.53E-10 1.53E-10
y 91 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E-10
kr 84 1.03E-10 1.11E-10 1.20E-10 1.28€-10 1.37E-10 1.37E-10
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r142
€e123

cd109

3.87E-17 4.50E-17
3.36E-17 3.66E-17
3.41E-17 8.71E-17
2.48E-17 1.21E-16
1.63E-17 1.77e-17
6.76E-18 7.35E-18
3.34E-19 3.61E-19
4.22E-19 3.03E-17
1.92E-19 .31€-19

3
1.86E-19 1.89E-19

File Name: tuf

1 sas2h: far-field crit'based

f6.sum BBA000000-01717-0200-00021 REV 00

-t PN - ad NN

m
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-
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OQOVOONNOR

w
m
[
-
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.58E-19
.92E-19

=N AN N - =2 00 WP

on b&w 15x15, 3.00wtX

5.20E-17 S5.55E-17 5.17€-17
4.26E-17 &4.56E-17 4.56E-17
8.71E-17 8.71E-17 3.41E-17
1.21E-16 1.21€-16 2.48E-17
2.04E-17 2.18E-17 2.18E-17
8.53E-18 9.13E-18 9.13E-18
4.18E-19 4.49E-19 4.49E-19
3.03E-17 3.03E-17 4.22E-19
3.81E-19 4.08E-19 2.56E-19
1.92E-19 1.96E-19 1.96E-19

20gwd/mtu 40X% h20/ 8% uo?2

ATTACHMENT XIV - Page 29

fission products

o fraction of total aﬁsorption rate
power= .00mw, burnup= 12.mwd, flux= 2.71E+08n/cm**2-sec
jnitial 2374.3 d 2556.9d 2739.5 d 2922.2 d 2922.2 d
: sn114 6.756-21 6.75E-21 6.75E-21 6.75E-21 1.01E-20 1.01€E-20
sas2h: far-field crit based on b&w 15x15, 3.00Wt%, 20gwd/mtu 40X h2o/ 8% uo2 Light elements
power= 4.000E-03mw, burnup=1.1688E+01mwd flux= 2.71E+08Bn/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 2374.3 d 2556.9 d 2739.5 d_2922.2 d_ 2922.2 d
h 1 5_18E-07 5.61E-07 6.03E-07 6.46E-07 6.89E-07 6.89E-07
h 2 1.54E-09 1.66E-09 1.79E-09 1.92E-09 2.04E-09 2.04E-09
h 3 ©9.56E-12 1.02E-11 1.08E-11 1.14E-11 1.20E-11 1.20€-11
h & .00E+00 &4.15E-35 4.41E-35 4.66E-35 4.90E-35 .0CE+00
he 3 1.726-12 1.99E-12 2.29€-12 2.60E-12 2.93E-12 2.93E-12
he &4 8.57E-08 9.27E-08 9.97E-08 1.07E-07 1.14E-07 1.14E-07
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 1.03E-08 1.11E-08 1.20€-08 1.28E-08 1.37E-08 1.37E-08
ne 21 2.04E-15 2.36E-15 2.71E-15 3.09E-15 3.48E-15 3.4BE-15
ne 22 3.38E-11 3.84E-11 4.30E-11 4.77E-11 5.26E-11 5.26E-11
ne 23 7.04E-30 7.03E-15 7.03E-15 7.03E-15 7.03E-15 7.03E-30
na 22  3.33E-11 3.43E-11 3.52E-11 3.60E-11 3.66E-11 3.66E-11
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03
na 24 2.60E-08 2.77E-08 2.77E-08 2.77E-08 2.77E-08 2.53E-08
na 24m &.68E-30 4.556-15 &.S5E-15 4.55€-15 4.55E-15 &.55E-30
na 25 3.62E-43 3.55E-28 3.82E-28 4.10E-28 4.37E-28 4.82E-43
mg 24 7.97E-05 B8.54E-05 9.12€-05 9.70E-05 1.03E-04 1.03E-04
mg 25 1.156-11 1.24E-11 1.34E-11 1.44E-11 1.53£-11 1.53E-11
mg 26 1.54E-09 1.66E-09 1.79€-09 1.92E-09 2.04E-09 2.04E-09
mg 27 4.55E-16 2.10E-12 2.10E-12 2.10E-12 2.10E-12 4.54E-16
mg 28  &4.03E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24 4 .03E-24
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04
al 28 2.88E-25 2.05E-10 2.0SE-10 2.05€-10 2.0SE-10 2.80E-25
al 29 2.53E-33 S5.60E-28 6.44E-28 7.34E-28 B8.29E-28 4.34E-33
al 30 .00E+00 6.93E-41 B8.60E-41 1.05€E-40 1.27E-40 .00E+00
si 28 2.31E-04 2.4BE-04 2.64E-04 2.81E-04 2.98E-04 2.98E-04
¢i 29 1.88E-12 2.19E-12 2.52E-12 2.87E-12 3.25E-12 3.25E-12
si 30 1.61E-20 2.03€E-20 2.52E-20 3.08E-20 3.71E-20 3.71E-20
si 31 6.95E6-33 1.46E-32 1.81E-32 2.21E-32 2.67E-32 1.61E-32
si 32 1.25E-40 1.71E-40 2.28E-40 2.99E-40 3.85E-40 3.85E-40
totals 5.75E+04 S.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04
0 flux 2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 ' actinides
power= &,000E-03mw, burnup=1.1688E+01mwd, flux= 2.71E+08n/cm**2-sec
0 nuc(ide concentrations, gram atoms

charge

basis =

single reactor assembly

2374.3 d 2556.9 d 2739.5d 2922.2 d

2922.2 d

page

page

page

35

36

37
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he &4 3.33E-04 3.64E-04 3.94E-04 4.25E-04 4.57E-04 4.57E-04
pb206  1.19E-13 1.67€-13 2.2BE-13 3.05E-13 4.00E-13 4.00E-13
pb207  1.73E-11 2.20E-11 2.74E-11 3.37E-11 4.086-11 4.08E-11
pb208  7.06E-12 9.23E-12 1.18E-11 1.48E-11 1.82E-11 1.82E-11
pb209  4.90E-17 S.72E-17 6.65E-17 7.65E-17 8.72E-17 8.78E-17
pb210  3.48E-12 4.41E-12 5.49E-12 6.73E-12 8.14E-12 8.14E-12
pb211 7.93E-16 9.28E-16 1.076-15 1.23E-15 1.39E-15 1.39E-15
pb212  6.97E-15 8.32E-15 9.76E-15 1.13E-14 1.29E-14 1.29E-14
pb214 1.30E-16 1.58E-16 1.83E-16 2.10E-16 2.39E-16 2.32E-16
ra222 2.18E-28 2.46E-28 2.77E-28 3.08E-28 3.40€-28 3.40E-28
ra223 3.62E-13 4.23E-13 4.B89E-13 5.59E-13 6.34€-13 6.34E-13
ra224 5.76E-14 6.87E-14 B.06E-14 9.33E-14 1.07€-13 1.07E-13
ra225 S.31E-15 6.25€6-15 7.27E-15 B8.36E-15 9.53E-15 9.53€-15
re226 4.22E-09 4.96E-09 5.75E-09 6.60E-09 7.51E-09 7.51E-09
ra228 3.65E-15 4.21E-15 &.80E-15 5.42E-15 6.06E-15 6.06E-15
ac225 3.59E-15 4.22E-15 4.91E-15 5.65E-15 6.44E-15 6.44E-15
ac227 2.57€-10 3.00E-10 3.46E-10 3.96E-10 4.48BE-10 4.4BE-10
ac228  &4.46E-19 S5.14E-19 5.86E-19 6.61E-19 7.39E-19 7.39E-19
th226 1.06E-26 1.20E-26 1.35E-26 1.50E-26 1.66E-26 1.66E-26
th227 5.83E-13 6.82E-13 7.88E-13 9.01€-13 1.02E-12 1.02E-12
th228  1.10E-11 1.31E-11 1.53E-11 1.776-11 2.03E-11 2.03E-11
th229 1.03E-09 1.22E-09 1.41E-09 1.62E-09 1.85E-09 1.85E-09
th230 1.53€E-04 1.66E-04 1.79E-04 1.92E-04 2.04E-04 2.04E-04
th231 3.02E-09 3.02E-09 3.02€-09 3.02E-09 3.02E-09 3.02E-09
th232 3.10E-05 3.36E-05 3.61E-05 3.87E-05 4.13E-05 4.13E-05
th233 7.92e-18 3.08E-16 3.31E-16 3.55E-16 3.79E-16 1.05E-17
th234 5.37e-07 5.37€-07 5.37E-07 5.37€-07 5.37e-07 5.37E-07
pa231 4.31E-06 4.67€E-06 5.03E-06 5.39E-06 5.75E-06 5.75E-06
pa232 7.11E-14 8.03€-14 B8.65E-14 9.27E-14 9.89E-14 9.48E-14
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 1.81E-11 1.81E-11 1.81E-11 1.81E-11
pa234 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12
pa235 .00E+00 .0CE+00 .00E+00  .00E+00 .00E+00 .0CE+0Q0
u230 1.03E-23 1.16E-23 1.31E-23 1.46€E-23 1.61E-23 1.60E-23
u231  6.04E-20 6.60E-20 7.12E-20 7.64E-20 B8.16E-20 B8.05E-20
u232 8.096-10 9.18E-10 1.03E-09 1.15E-09 1.26E-09 1.26E-09
u233 8.05€-05 B8.73E-05 9.41E-05 1.01E-04 1.08£-04 1.08E-04
u234  9.06E+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.T4E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02
u237 3.096-06 3.106-06 3.10E-06 3.10E-06 3.10E-06 3.07€-06
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04  3.64E+04
u239 1.06E-08 3.18E-07 3.18E-07 3.18E-07 3.18E-07 1.06E-08

u240 .00E+00 -00E+00 .00E+00  .00E+00 .00E+00 .00E+00
uz2é1 .D0E+00 .00E+00 .00E+00 .00E+00 -00E+00 .00E+00

np235 B8.53E-12 8.55E-12 B.57E-12 8.58E-12 8.59E-12 8.59E-12
np236m 1.94E-12 2.05E-12 2.05E-12 2.05€-12 2.05€-12 1.93E-12
np236 1.20E-09 1.29E-09 1.39€-09 1.49E-09 1.59€-09 1.59€E-09
np237 4.21E+01 4.21E+01 &.21E+071 4.21E+01 &.21E+D1 4.21E+01
. np238 1.52E-06 1.55E-06 1.55€-06 1.55E-06 1.55E-06 1.51E-06
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 38
power= &.000E-03mw, burnup=1.1688E+0imwd, flux= 2.71E+08n/cm**2-sec
0 ,nuc(ide concentrations, gram atoms

: ’ i ‘ basis = single reactor assembly

- ctharge 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d

. np239  &.,53E-05 '4.59E-05 4.59E-05 #.59E-05 4.59E-05 &.51E-05

s .np240m . .00E+Q0 . .00E+00 .00E+00 :.0D0E+0Q0 +00E+00 .00E+00

o np240 2.58E-15 9.33E-15 9.33E-15 9.33E-15 ©.33E-15 2.57E-15
np241 .00E+00 +-00E+00 .00E+00 :,00E+00 .00E+00 -00E+00
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puz236 8.62E-10 B.90E-10 9.15E-10 9.37E-10 9.57E-10 9.57E-10
pu237  1.06E-14 1.14E-14 1.23E-14 1.31E-14 1.40E-14 1.40E-14
pu238  1.10€E-03 1.186-03 1.27E-03 1.36E-03 1.45E-03 1.45E-03
pu239 3.06E-02 3.31E-02 3.56E-02 3.82E-02 4.07E-02 4.07E-02
pu240  9.06E-07 1.06E-06 1.23E-06 1.41E-06 1.60E-06 1.60E-06
pu241 3.39E-11 4.28E-11 5.30E-11 6.47E-11 7.79E-11  7.79E-11
pu242 4.12E-16 5.64E-16 T7.55E-16 9.90E-16 1.27E-15 1.27E-15
pu243  6.66E-25 1.19E-24 1.59E-24 2.08E-24 2.68E-24 2.05E-24

pu4é .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu24s .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu24é .00E+00 . 00E+00 .00E+00 .00E+00 .00E+00 .00E+00
totals 3.73E404 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04

0 flux 2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-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 54q array has 12 entries.

1library information...

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

pass 5
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

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...
*t*i*************!ﬁ********.*ﬁi*********i***i******i************i****i****ii****

* *
* 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 gammna 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 :
* : 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 :
t**t*ttt**tt*******ti*ﬂ*ti****ii***i**t*ﬁ**i***t**'t********tt'ifit***tttt****ﬁ*
* *
0 '**t'**ttt****ﬁtt*t*t*********i***********t*****i*t**********tii********tit***tt

0 .other identification and sizes of library.
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ooo

o000 =00

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

7993 number of nonzero off- dlagonal matrix elements
*************i************l***************ﬁ*** Y 112222 2222221222222 2 22 23322

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page
power= .00mw, burnup= 15. mudb flux= 2 2.70E+08n/cm**2-sec
asis =
(note, k-infinities, clad and moderator absorgtlons are correct, only, if correctly weighted cross sections are applied.)
initial 3104.9 d 3470.1 d 3

productions 1.138387E+06  1.138390E+06 1. 13839AE+06 1.138398E+06 1.138402E+06
absorptions 9.269936E+05  9.269998E+05 9.270060E+05 9.270122E+05  9.270183E+05
k infinity 1.228041E+00 1.228037€+00 1.228033E+00 1.228029€E+00 1.228025E+00

d initial 3104.9 d 3287.5 d 3470.1 d 3652.7 d
actinide

absorptlonz 9.237744E+05  9.237767E+05  9.237790E+05  9.237813E+05  9.237836E+05

non-actinide

abs. fracs. 3.4727456-03  3.476918E-03  3.481090£-03  3.485322e-03 =~ 3. 489256E-03 ’

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

fraction of total absorptxon rate
powers= .00mw, burnup= 15.mud flux= 2.70E+08n/cm**2-sec

initial 3104.9 d 3287.5 d 3470.1 d 3652.7 d

sm149 5.94E-05 6.31E-05 6.67E-05 7.04E-05 7.41€-05
sm151 2.44E-06 2.59E-06 2.73E-06 2.8BE-06 3.055-06
xe135 2.30E-06 2.34E-06 2.34E-06 2.34E-06 2.34E-06
nd143 1.19-06 1.26E-06 1.34E-06 1.41E-06 1.49E-06
gd157 6.056-07 6.42E-07 6.80E-07 7.17E-07 7.54E-07
rh103 5.40E-07 S.75E-07 6.09E-07 6.44E-07 6.78E-07
cd113 5.18E-07 5.50E-07 5.82E-07 6.14E-07 6.47E-07
gd155 3.32E-07 3.68E-07 4.04E-07 4.41€-07 4.80E-07
xel131 3.74E-07 3.97E-07 4.20E-07 4.44E-07 4.67E-07
cs133 2.90E-07 3.08E-07 3.26E-07 3.44E-07 3.63E-07
tc 99 2.13E-07 2.27€E-07 2.40E-07 2.53E-07 2.67E-07
pmi47 2.386-07 2.42E-07 2.46E-07 2.49E-07 2.52E-07
nd145 1.66E-07 1.77€E-07 1.87E-07 1.97E-07 2.08E-07
sm147 1.26E-07 1.38E-07 1.50E-07 1.63E-07 1.75E-07
mo 95 1.09E-07 1.17€-07 1.24E-07 1.31E-07 1.38€-07
eul55 1.10E-07 1.13E-07 1.16E-07 1.19E-07 1.22E-07
sm152 8.75E-08 9.296-08 9.84E-08 1.04E-07 1.09E-07
kr 83 7.24E-08 7.69E-08 B8.156-08 8.60E-08 9.05E-08
eul5i 5.61E-08 6.33E-08 7.09E-08 7.89E-08 8.73E-08
cs135 6.556-08 6.96E-08 7.37E-08 7.78E-08 8.19E-08
ru101 5.06E-08 S5.38E-08 5.70E-08 6.01E-08 6.33E-08
pris1 4.84E-08 5.15E-08 5.45E-08 5.76E-08 6.07E-08
eul53 4.,45E-08 4.72E-08 5.00E-08 5.28E-08 5.56E-08
1a139 4.02E-08 4.276-08 4.53E-08 4.78E-08 5.03E-08
pd105 1.69E-08 1.80E-08 1.90E-08 2.01E-08 2.11E-08
zr 93 1.62E-08 1.72E-08 1.B2E-08 1.93E-08 2.03E-08
i129 1.25E-08 1.32E-08 1.40E-08 1.48E-08 1.56E-08
nd144 1.04E-08 1.12E-08 1.19E-08 1.27E-C8 1.34E-08
mo 97 9.11E-09 9.68E-09 1.02E-08 1.08E-08 1.14E-08
rh105 8.34E-09 8.37E-09 8.376-09 8.37E-09 8.37E-09
ag109 6.31E-09 6.71E-09 7.10E-09 7.49E-09 7.89E-09
2r 91 4.18E-09 &.44E-09 &.T1E-09 4.98E-09 5.25E-09
y 89 4.03E-09 4.29E-09 4.S4E-09 4.80E-09 5.06E-09
ruto2 3.71E-09 3.95E-09 4.18E-09 &.41E-09 4.64E-09

39

40
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celé4?2 3.356-09 3.56E-09 3.77E-09 3.98E-09 4.19E-09
nd148 3.291E-09 3.41E-09 3.62E-09 3.82E-09 4.02E-09
sr 90 3.09E-09 3.26E-09 3.43E-09 3.60€-09 3.77E-09
nd146 2.70E-09 2.87E-09 3.04E-09 3.21E-09 3.38E-09
ba138 2.31E-09 2.45E-09 2.60E-09 2.74E-09 2.89E-09
in115 2.21E-09 2.356-09 2.49E-09 2.62E-09 2.76E-09
ce140 2.156-09 2.28E-09 2.42E-09 2.55E-09 2.69E-09
pr143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.6BE-09
d108 2.14E-09 2.28E-09 2.41E-09 2.54E-09 2.68E-09
al137 1.68E-09 1.89E-09 2.11E-09 2.34E-09 2.58E-09
xe132 1.936-09 2.05E-09 2.17E-09 2.29€E-09 2.41E-09
xe133 2.03E-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09
mo 98 1.336-09 1.41E-09 1.49E-09 1.58E-09 1.66E-09
mo100 1.296-09 1.37E-09 1.45E-09 1.53E-09 1.61E-09
cel4l 1.61E-09 1.61E-09 1.61E-09 1.61E-09 1.61E-09
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 41
0 fraction of total absorption rate
powers= .00mw, burnup= 15.mwd, flux= 2.70E+08n/cm**2-sec
0 initial 3104.9 d 3287.5 d 3470.1 d 3652.7 d
pd107 1.28E-09 1.36E-09 1.44E-09 1.52E-09 1.60E-09
xe134 1.286-09 1.35E-09 1.43E-09 1.51E-09 1.59E-09
r 92 1.04E-09 1.10E-09 1.17E-09 1.23E-09 1.29€E-09
i127 8.24E-10 8.76E-10 9.29€-10 9.81E-10 1.03E-09
r 96 8.05E-10 8.56E-10 9.06E-10 9.56E-10 1.01E-09
rul04 7.926-10 8.41E-10 8.91E-10 9.40E-10 9.90E-10
pm149 9.75E-10 9.82E-10 9.82E-10 9.82E-10 9.82E-10
nd147 9.27E-10 9.31E-10 9.31E-10 9.31E-10 9.31E-10
nd150 7.10E-10 7.55€-10 7.99E-10 8.44E-10 8.88E-10
xe136 6.89E-10 7.32€E-10 7.75€-10 8.18E-10 8.62E-10
cs137 6.37E-10 6.73E-10 7.09E-10 7.44E-10 7.79E-10
sm150 4.99E-10 5.63E-10 6.31€E-10 7.03E-10 7.7BE-10
br 81 5.156-10 5.47E-10 5.80E-10 6.12E-10 6.44E-10
celé4s 6.04E-10 6.04E-10 6.04E-10 6.04E-10 6.04E-10
r 94 4.36E-10 4.63E-10 4.90E-10 5.17E-10 5.45E-10
rb 85 4.20E-10 &.47E-10 4.75E-10 5.03E-10 5.31E-10
cd111 3.356-10 3.56E-10 3.77E-10 3.98E-10 4.19E-10
te130 3.13e-10 3.33E-10 3.53E-10 3.72E-10 3.92E-10
sm154 3.03E-10 3.22E-10 3.41E-10 3.60E-10 3.79E-10
rb 87 2.91E-10 3.09€-10 3.28E-10 3.46E-10 3.64E-10
ruto3 3.58E-10 3.58E-10 3.586-10 3.586-10 3.58E-10
kr 85 2.33E-10 2.44E-10 2.55E-10 2.65E-10 2.75E-10
se 77 2.08E-10 2.21E-10 2.34E-10 2.47E-10 2.60E-10
kr 84 1.376-10 1.46E-10 1.54E-10 1.63E-10 1.71E-10
r 95 1.656-10 1.65E-10 1.65€-10 1.65E-10 1.65E-10
pd106 1.20€-10 1.29E-10 1.38E-10 1.47E-10 1.56E-10
nb 95 1.536-10 1.53E-10 1.53E-10 1.53€-10 1.53E-10
y 91 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E-10
se 79 1.076-10 1.13€-10 1.20E-10 1.27E-10 1.33E-10
sb121 1.00E-10 1.06E-10 1.12E-10 1.19E-10 1.25E-10
m15 1 1.06E-10 1.9%E-10 1.11E-10 1.11E-10 1.11E-10
sb123 8.12E-11 8.63E-11 9.14E-11 9.65E-11 1.02E-10
kr 86 7.70E-11 8.18E-11 8.66E-11 9.14E-11 9.62E-11
tel28 6.83E-11 7.25E-11 7.68E-11 B8.11E-11 8.53E-11
gd156 5.226-11 5.55E-11 5.885-11 6.21E-11 6.54E-11
se 80 %.966-91 5.2BE-11 5.59E-11 5.90E-11 6.21E-11
zr 90 3.75E-11 4.22E- } 6.71E-11 5.23-11 5.77E-11
dy161 &4.34E-11 &.61E- &.88E-11 5.16E-11 S5.43E-11
ba140 4. T4E-11 4.765-11 4.765-}1 &.76E-11 &.76E-11
sm153 3.73E-11 3.83e-11 3.83e-11 3.83e-11 3.83e-91
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0 initiat 3104.9 d 3287.5 d 3470.1d 3652.7 d
cd109 1.95E-19 1.96E-19 1.98E-19 1.99€-19 2.00E-19
sn114 8.586-21 9.40E-21 1.03E-20 1.12E-20 1.22E-20
ag110 2.03E-23 9.36E-21 9.88E-21 1.04E-20 1.09E-20
in120 .00E+00 3.98E-22 3.98E-22 3.98E-22 3.98E-22
] in120m .00E+00 4.28E-23 4.28E-23 4.2BE-23 4.29E-23
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 Light elements page 45
power= 4.000E-03mw, burnup=1. 4610E+01mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly

charge 3104.9 d 3287.5 d_3470.1 d_ 3652.7 d
h 1 6.89E-07 7.31E-07 7.74E-07 8.16E-07 B8.59E-07
h 2 2.04E-09 2.17E-09 2.29E-09 2.42E-09 2.55E-09
h 3 1.20E-11 1.26E-11 1.32E-11 1.37E-11 1.43E-11
h & .00E+00 5.14E-35 5.37€-35 5.59E-35 5.81E-35
he 3 2.93E-12 3.28E-12 3.64E-12 &4.02E-12 4.41E-12
he 4 1.14E-07 1.21E-07 1.28E-07 1.35E-07 1.42E-07
he 6 .00E+00 .00E+00 .00E+00 . 00E+00 .00E+00
ne 20 1.37E-08 1.45E-08 1.54E-08 1.62E-08 1.70€E-08
ne 21 3.48E-15 3.90E-15 4.356-15 4.B1E-15 S5.30E-15
ne 22 5.26E-11 5.75€E-11 6.25E-11 6.75E-11 7.27E-11
ne 23 7.03E-30 7.03E-15 7.03E-15 7.03E-15 7.03E-15
na 22 3.66E-11 3.72E-11 3.77E-11 3.82E-11 3.86E-11
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03
na 24 2.53E-08 2.74E-08 2.74E-08 2.74E-08 2.74E-08
na 24m &.55E-30 4.51E-15 4.51E-15 &.51E-15 4.51E-15
na 25 &.82E-43 4.64E-28 4.92E-28 5.19E-28 5.47E-28
mg 26 1.03E-04 1.08E-04 1.14E-04 1.20E-04 1.26E-04
mg 25 1.53E-11 1.63-11 1.73E-11 1.82E-11 1.92E-11
mg 26 2.04E-09 2.17E-09 2.29E-09 2.42E-09 2.55E-09
mg 27 4.54E-16 2.10E-12 2.10E-12 2.10E-12 2.10E-12
mg 28 4.03E-24 4.29E-24 4.29E-24 4.29E-24 4.29E-24
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4 .99E+04
al 28 2.80E-25 2.03E-10 2.03E-10 2.03E-10 2.03E-10
al 29 4.34E-33 9.29€-28 1.03E-27 1.15€-27 1.26E-27
al 30 .DOE+00 1.51E-40 1.78E-40 2.0BE-40 2.42E-40
si 28 2.9BE-04 3.14E-04 3.31E-04 3.47E-04 3.64E-04
si 29 3.25E-12 3.64E-12 &4.06E-12 &4.49E-12 4.95E-12
si 30 3.71€-20 4.43E-20 5.23E-20 6.12E-20 7.10E-20
si 31 1.61E-32 3.18E-32 3.76E-32 4.40E-32 5.10€-32
si 32 3.85E-40 4.89E-40 6.11E-40 7.55E-40 9.22E-40
totals S.75E+04 5.7S5E+04 5.75E+04 S.7SE+04 5.75E+04
2 flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ BX uo2 actinides page &6
power= &.000E-03mw, burnup=1. 4610E+01mwd, flux= 2.79E+08n/cm**2-sec
0 nucllde concentrations, gram atoms
basis = single reactor assembly
charge 3104.9 d 3287.5 d 3470.1 d 3652.7 d
he & 4.576-04 4&.B9E-04 5.21E-04 5.54E-04 5.87E-04
pb206 4.00E-13 5.15€-13 6.53E-13 8.18€-13 1.01E-12
pb207  4.08E-11 &.89E-11 S5.79E-11 6.79E-11 7.90E-11
pb208  1.82E-11 2.226-11 2.66E-11 3.156-11 3.69E-11
pb209  B8.78BE-17 9.86E-17 1.11E-16 1.24E-16 1.37E-16
pb210  B8.14E-12 9.72E-12 1.15E-11 1.35E-11 1.57€-11
pb211 1.39e-15 1.56E-15 1.75E-15 1.94E-15 2.14E-15
pb212 1.29E-146 1.46E-14 1.64E-14 1.82E-14 2.01E-14
pb214 2.32E-16 2.70E-16 3.03E-16 3.37E-16 3.73E-16
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ra222 3.40E-28 3.72E-28 4.05E-28 4.39E-28 4.73E-28
r8223 6.34E-13 7.13E-13 7.96E-13 8.83E-13 9.74E-13
ra224 1.07E-13 1.21€-13 1.35E-13 1.50E-13 1.66E-13
ra225 9.53E-15 1.08E-14 1.21E-14 1.35E-14 1.50E-14
ra226 7.51€-09 B8.48E-09 9.50E-09 1.06E-08 1.17E-08
ra228 6.06E-15 &.72E-15 7.41E-15 B8.12E-15 8.85E-15
ac225 6.44E-15 T7.28E-15 B8.17E-15 9.12E-15 1.01E-14
ac227 4.4BE-10 5.03E-10 5.861E-10 6.22E-10 6.86E-10
ac228 7.39E-19 8.21E-19 9.056-19 9.91E-19 1.08€-18
th226 1.66E-26 1.82E-26 1.98E-26 2.14E-26 2.31E-26
th227 1.02E-12 1.15E-12 1.28E-12 1.42E-12 1.57€-12
th228 2.03E-11 2.29E-11 2.57€-11 2.86E-11 3.15E-11
th229 1.85E-09 2.09E-09 2.35E-09 2.62E-09 2.91E-09
th230 2.04E-04 2.17E-04 2.30E-04 2.43E-04 2.55E-04
th231 3.02€-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09
th232 4.13E-05 &4.39E-05 4.65E-05 4&.91E-05 5.16E-05
th233 1.056-17 4.02E-16 &4.26E-16 4.50E-16 4.73E-16
th234 5.376-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07
pe231 5.75€-06 6.11E-06 6.47E-06 6.83E-06 7.19E-06
pa232 9.4BE-14 1.05E-13 1.11E-13 1.17E-13 1.24E-13
pa233  1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06
pa234m 1.81E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11
pa234 B8.09E-12 B8.09E-12 8.09E-12 B8.09E-12 8.09€-12
pa235 .00E+00  .00E+00 .0OE+00  .00E+00 .0OE-+00
u230 1.60E-23 1.76E-23 1.92E-23 2.08E-23 2.24E-23
u231 8.05E-20 B8.66E-20 9.1BE-20 9.69E-20 1.02E-19
u232 1.26E-09 1.386-09 1.50E-09 1.63E-09 1.75E-09
u233 1.08E-04 1.156-04 1.21E-04 1.28E-04 1.35E-04
u234 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
u236 1.T4E+02 1.T4E+02 1.74E+02 1.74E+02 1.74E+02
u237 3.07E-06 3.09E-06 3.09E-06 3.09E-06 3.09E-06
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04
u239 1.06E-08 3.176-07 3.17E-07 3.17E-07 3.17€-07
u240 .00E+00 .00E+00  _00E+00  .00E+00  .0OE+QO
u2s1 .00E+00 .00E+00  .00E+00 .Q00E+00 .00E+00
np235 8.59E-12 B8.60E-12 B8.60E-12 8.60E-12 8.60E-12
np236m 1.93E-12 2.05E-12 2.05E-12 2.05E-12 2.05E-12
np236 1.59E-09 1.68E-09 1.78E-09 1.88E-09 1.97E-09
np237  4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01
. np238 1.51E-06 1.55E-06 1.55E-06 1.55E-06 1.55E-06
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 actinides page 47
power= 4.000E-03mw, burnup=1. 4610E+01mud, flux= 2.79E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 3104.9 d 3287.5 d 3470.1 d 3652.7 d
np239  4.51E-05 &4.59E-05 4.59E-05 4.59E-05 4.59E-05
np240m .00E+00  .O0DE+00 .00E+00 .00E+00  .00E+00
np240 2.57E-15 9.32E-15 9.32E-15 9.32E-15 9.32E-15
np241 .00E+00 .00E+00 .00E+00 . 00E+00 .00E+00

pu23é 9.57E-10 9.74E-10 9.89E-10 1.00E-09 1.01E-09
pu237  1.40E-14 1.4BE-14 1.57E-14 1.65E-14 1.74E-14
pu238  1.45E-03 1.53E-03 1.62E-03 1.71E-03 1.79€-03
pu239  4.07E-02 4.32E-02 4.57E-02 4.82E-02 5.07E-02
pu240  1.60E-06 1.81E-06 2.03E-06 2.26E-06 2.50E-06
pu2é 7.796-11 9.28E-11 1.09E-10 1.28E-10 1.48E-10
pu242  1.27E-15 1.62E-15 2.02E-15 2.50E-15 3.05E-15
pu243  2.05E-24 3.40E-24 4.25E-24 5.25€E-24 6.42E-24

pu2ab .00E+00 .00E+00  .00E+00 .00E+00 .00E+00
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pu24s .00£+00 .00E+00 .00E+00 .00E+00 .00E+00

pu24é .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
0 flux 2.70E+08 2.70£+08 2.70E+08 2.70E+08

0 .results on logical unit no. 71, position 1, for time ste

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

Page 38

g 4, subcase 6. (run position 1, case position 1)
title: sas2h: far-field crit based on b&w 15x15, 3.00wt%, Ogwd/mtu 40X h2o/ 8% uo2

light elements page

0decay, following reactor irradiation identified by: power= 4 .000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec

nuclide concentrations, grams
basis =single reactor assembl;
13.1d 1217.5d 1521.9 d 1826.3 d

initial 304.4 4 608.8d 9

h 1 8.59£-07 B.59E-07 8.59€-07 B8.59E-07 B8.59E-07 B8.59E-07 8.59€E-07

he 4 5.68E-07 5.88E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07 5.68E-07
na 23 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73E+05 1.73€+05
mg 24 3.01E-03 3.01E-03 3.01E-03 3.01E-03 3.01€-03 3.01E-03 3.01E-03
al 27 1.35E+06 1.35E+06 1.35E+06 1.35E+06 1.35£+06 1.35E+06 1.35E+06
si 28 1.02E-02 1.02E-02 1.02E-02 1.02€-02 1.02E-02 1.02E-02 1.02€-02
total 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06

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

0decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+01mwd,

element radioactivity, curies
basis =single reactor assembly
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
na 8.39E+00 4.25E-06 3.40E-06 2.73E-06 2.18E-06 1.75E-06 1.40E-06
totals 2 55E+01 4.64E-06 3.78E-06 3.0BE-06 2.53E-06 2.08E-06 1.71E-06

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

0decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+01mwd,

element thermal power, watts
basis =single reactor assembly
initial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
na 1.70E-01 6.01E-08 4.81E-08 3.86E-08 3.09E-08 2.47E-08 1.98E-08
totals 4.76E-01 6.01E-08 4.82E-08 3.86E-08 3.09E-08 2.47E-08 1.98E-08

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

decay, following reactor irradiation identified by: power= 4.000E-03mu, burnup=1.4610E+01mud,

nuclide ?amma power, watts
basis =single reactor assembly
jnitial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
na 22 6.90E-08 5.52E-08 4.42E-08 3.54E-08 2.B4E-08 2.27e-08 1.82E-08
total 3.31E-01 5.52E-08 4.42E-08 3.54E-08 2.84E-08 2.27E-08 1.82£-08

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

odecay, following reactor irradiation identified by: power= 4 .000E-03mw, burnup=1.4610E+01mud,

nuclide concentrations, gram atoms
basis = single reactor assembly
jnitial 304.6d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d

he & S5.87E-04 6.42E-04 &6.97E-04 7.52E-04 B8.07E-04 8.62E-04 9.17E-04
th230 2.55€-04 2.77E-04 2.98E-04 3.19E-04 3.41E-04 3.62E-04 3.83E-04
th232 5.16E-05 5.59E-05 6.02E-05 6.45E-05 6.88E-05 7.31E-05 7.75E-05
th234 5.37E-07 5.376-07 S5.376-07 5.37E-07 5.37€-07 5.37E-07 5.37E-07
pa231 7.19E-06 7.79E-06 8.40E-06 9.00E-06 9.60E-06 1.02E-05 1.08E-05
pa233  1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 1.46E-06
u233  9.356-04 1.48E-04 1.61E-04 1.74E-04 1.86E-04 1.99E-04 2.12E-04
u234 9.06E+00 9.06E+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 7.30E+02
U236  1.74E+02 1.74E+402 1.T4E+02 1.T4E+02 1.T4LE+02 1.74E+02 1.74E+02
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+06 3.64E+04 3.64E+04

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

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

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

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

48
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0decay, follow

odecay, following reactor irradiation identif

np237
pu238
pu239
pu240
total
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page 39

actinides page

power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec
concentrations, gram atoms
single reactor assembly

1217.5 d
8.07E-04

5.25E-02
3.73E+04

1521.9 d
8.62E-04
4&.36E-04
1.17€-05
3.73E+04
4.21E+01
5.25E-02
3.73E+04

1826.3 d
9.17E-04
.61E-04
.23E-05
.73E+04
.21E+01
.25E-02
3.73E+04

1TSS N P

d/mtu 40% h2o/ 8% uo2
4.000E-03mw, burnup=1.4610E+01mud, flux= 2.79E+08n/cm**2-sec

nuclide concentrations, grams
basis =single reactor assembl

13.1 d
.01E-03
. 14E-06
.05E-06
.34E-02
.98E-07
.50E-02
.26E-04
.08E-03
.39E-04
.01E-07
.Q4E-02
.12E403
. 72E+05
. 12E+04
.66E+06
.99E+03
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21E+01
.99€-04
8.88E+06

WMa b OORN=SNSNWNS 20 N= WO
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.60E-02
.26E-04
.22E-03
.39E-04
20E-07

Va0 r-2NS VNN =N

.99E-04
8.88E+06

1521.9 d
3.45E-03
5.32E-06

..
v
15
m

1
o
~

-99E-04
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1826.3 d
3.67€E-03
.96E-06
S3E-06
81E-02
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.50E-03
.39E-04
.46E-07
.94E-02
12E+03

N PO P =aNSNWN220N0—=
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wn

.99E-04
8.88E+06

.00wtX, 20gwd/mtu 40X h2o/ B8X wuo2

actinides page

actinides page

power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec

basis =single reactor assembl

913.1 d
3.01E-03
4.14E-06
8.85€-02
2.42E-03
8.87E+06
9.99€+03
1.25€+01
8.88E+06

1217.5 d
3.23€-03
4.71€-06
9.44E-02
2.56E-03
8.87E+06
9.99E+03
1.25E+01
8.88BE+06

1521.9 d
3.45E-03
.32E-06
.00E-01
.TOE-03
.87E+06
.99E+03
.25E+01
8.88E+06

- O 00 N\ =2 \N

1826.3 d
3.67E-03

1.25E+01
8.88E+06

crit based on b&w 15x15, 3.00wt¥X, 20gwd/mtu 40X h2o/ 8X uo2

actinides page
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sas2h: far-field
decay, following reactor irradiation identiflied by: power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec
0 element thermal power, watts
basis =single reactor assembly
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4.74E+01

on b&w 15x15,

608.8 d
1.09E-07
7.31E-08
7.80E-07
1.57€-06
7.72E-09
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nUc

( dpouer 4.000E-03mw, burnup=1.4610E+01mud, flux= 2.79E+08n/cm**2-sec
i

e raduoact|v1ty, curies

basis =sin Ie reactor assembly

913.1 d
1.72E-05
3.07E-06
4.82E-07
1.72E-05
8.55E-06
4.09€E-06
4 .82E-07
;.72E-05

.91E+00

R
-
Py
m

]
o
w

U—'NNO‘NNNN—DU-DUNNONN—'

4.73E+01

913.1 d
1.23E-07
8.29£-08
8.85E-07
1.77E-06
8.90€-09

1217. 1521.9 d° 1826.3 d
1.94E"05 2.17e-05 2.41E-05
3.33E-06 3.56E-06 3.76E-06

5.81E-07 6.93E-07 8.17E-07
1.94€-05 2.18E-05 2.42E-05
9.27E-06 9.91E-06 1.05E-05
4.66E-06 5.26E-06 5.89E-06
5.81E-07 6.93£-07 8.18E-07
1.94E-05 2.18E-05 2.42E-05
9.27E-06 9.91E-06 1.05E-05
4.66E-06 5.26E-06 5.89E-06
5.10E-07 6.13E-07 7.27E-07
5.94E-06 6.356-06 6.70E-06
4.66E-06 5.26E-06 5.89E-06
1.94E-05 2.1BE-05 2.42E-05
9.27E-06 9.91E-06 1.05E-05
4. 66E-06 5.26E-06 5.89E-06
1.94E-05 2.18E-05 2.42E-05
9.27E-06 9.91E-06 1.05E-05
4.66E-06 S5.26E-06 5.89E-06
1.94€-05 2.1BE-05 2.42E-05
9.27E-06 9.91E-06 1.05E-05
4.66E-06 5.26E-06 5.89E-06
1.94E-05 2.17E-05 2.41E-05
1.92E-05 2.15E-05 2.39E-05
9.24E-06 9.B7E-06 1.04E-05
1.626-03 1.72E-03 1.82E-03
3.71€-01 3.71E-01 3.71E-01
2.91E+00 2.91E+00 2.91E+00
1.05E-04 1.11€-04 1.18E-04
7.05E+00 7.0SE+00 7.05E+00
2.91E+00 2.91E+00 2.91E+00
3.79E-03 3.79E-03 3.79E-03
1.156-05 1.1BE-05 1.21E-05
4.19E-04 &4.48E-04 4.76E-04
1.32E+01 1.32E+01 1.32E+01
3.71E-01 3.71E-01 3.71€E-01
2.66E+00 2.66E+00 2.66E+00
2.91E+00 2.91E+00 2.91E+00
7.04E+00 7.04E+00 7.04E+00
5.65€E-05 4.63E-05 3.79E-05
7.13E+00 7.08E+00 7.04E+00
7.53E-01 7.53E-01 7.53E-01
1.366-04 1.36E-04 1.36E-04
3.14E-06 3.02E-06 2.90E-06

4.7T3E+01 4.73E+01 &4.72E+01

3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides

1217.5 d_'1521.9 d "1826 Y3 d
1.35E-07 1.47E-07 1.59E-07
23E s 1iesE o7 1l3ee-o7

9.93E-07 1.10E-06 1.22E-06
1.98E-06 2.18E-06 2.39E-06
1.02E-08 1.15€E-08 1.30E-08

page
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rn 7.73E-07 9.07E-07 1.04E-06 1.17E-06 1.31E-06 1.456-06 1.60E-06

fr 5.48E-09 6.44E-09 7.49E-09 B8.63E-09 9.85€E-09 1.126-08 1.26E-08

ra 6.75E-07 7.91E-07 9.06E-07 1.02E-06 1.14E-06 1.27E-06 1.39E-06

ac 1.01E-08 1.18E-08 1.36E-08 1.56E-08 1.77€-08 1.99E-08 2.23E-08

th 1.64E-03 1.65E-03 1.65E-03 1.65E-03 1.66E-03 1.66E-03 1.66E-03

pa 3.22E-02 3.22e-02 3.22E-02 3.22E-02 3.226-02 3.22E-02 3.22E-02

u 7.55E+00 5.36E-01 5.36E-01 5.36E-01 5.36E-01 5.36£-01 5.36E-01

np 7.11E+00 2.01E-01 2.01€-01 2.01E-01 2.01€E-01 2.01E-01 2.01E-01

pu 2.66E-01 2.64E-01 2.63E-01 2.61E-01 2.60E-01 2.58E-01 2.57E-01
totals 1.50E+01 1.03E+00 1.03€E+00 1.03E+00 1.03e+00 1.03E+0C 1.03E+00

sas2h: far-field crit based on bé&w 15x15 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 58
decay, following reactor irradiation identified b{ pouer» 4 .000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec
0 nuc ide gamma power, watts
basis =single reactor assembly

initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
t1208 4.23E-08 4.90E-08 5.53E-08 6.12E-08 6.64E-08 7.10E-08 7.49E-08
pb211 4.46E-09 5.27E-09 6.06E-09 6.90E-09 7.79E-09 8.72E-09 9.70E-09
pb212 5.0BE-09 5.88E-09 6.64E-09 7.35E-09 7.97E-09 8.52E-09 8.99E-09

b214 3.8BE-09 4.564E-09 5.29E-09 6.07E-09 6.90E-09 7.79E-09 8.73E-09
i211 3.09E-09 3.65E-09 4.19E-09 4.78E-09 5.39E-09 6.04E-09 6.71E-09
bi212 3.69€-09 &4.27E-09 4.82E-09 5.33€6-09 5.78E-09 6.18E-09 6.52E-09
bi214 2.34E-08 2.75E-08 3.19E-08 3.66E-08 &4.16E-08 4.70E-08 5.27E-08
rn219  3.70E-09 &4.36E-09 5.02E-09 S5.71E-09 6.456-09 7.22E-09 B8.03E-09
ra223 8.87e-09 1.05€-08 1.20E-08 1.37E-08 1.556-08 1.73E-08 1.93E-08
th227 7.21€-09 8.53€-09 9.81E-09 1.12E-08 1.26E-08 1.41E-08 1.57E-08
th230 1.21€6-08 1.31€-08 1.41E-08 1.51E-08 1.61€-08 1.71E-08 1.81E-08
th231 6.82E-05 6.82E-05 6.82E-05 6.82E-05 6.82E-05 6.B2E-05 6.82E-05
th234 1.67E-04 1.67E-04 1.67E-04 1.67E-04 1.67€E-04 1.67E-04 1.67E-04
pa231 1.86E-08 2.02E-08 2.176-08 2.33E-08 2.48E-08 2.64E-08 2.80E-08
pa233 9.33E-03 9.34E-03 9.34E-03 9.34E-03 9.34E-03 9.34E-03 9.34E-03
pa234m 1.92E-04 1.926E-04 1.92E-06 1.92E-04 1.92E-04 1.92E-04 1.92E-04
pa234  4.40E-05 &4.40E-05 4.40E-05 &4.40E-05 4.40E-05 4.40E-05 4.40E-05
u23é4 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04
u235 3.66E-04 3.66E-04 3.66E-04 3.66E-04 3.66E-04 3.66E-04 3.66E-04
u236 2.6BE-05 2.68E-05 2.68E-05 2.68BE-05 2.68E-05 2.6BE-05 2.68E-05
u238 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32E-05 2.32E-05
np237 1.47E-03 1.47E-03 1.47E-03 1.47€-03 1.47€E-03 1.47E-03 1.47E-03
pu238 8.24E-05 B8.19E-05 B8.14E-05 8.08E-05 B8.03E-05 7.98E-05 7.93E-05
pu239 3.61E-06 3.61E-06 3.61E-06 3.61E-06 3.61E-06 3.61E-06 3.61E-06
total 3.97E+00 1.19E-02 1.19€-02 1.19e-02 1.19E-02 1.19E-02 1.19E-02
sas2h; far-field crit based on b&w 15x15,6 3.00wtX, 20gwd/mtu 40% h2c/ 8% uo2 fission products page 59
decay, following reactor irradiation jdentified by: pouer- 4.000€-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec
0 nucl ide concentrations, grams
basis =gingle reactor assembly
initial 304.4 d4 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
h 3 1.65E-05 1.57E-05 1.50E-05 1.43E-05 1.37E-05 1.30E-05 1.24E-05
ge 72 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06 1.26E-06
ge 73 5.53E-06 5.53E-06 5.53E-06 5.53E-06 5.53E-06 5.53E-06 5.53E-06
ge 74  4.B4E-06 4&.84E-06 &.8B4E-06 &.B4E-06 &.B4E-06 4#.84E-06 &.B4E-06
as 75 5.64E-05 5.64E-05 5.64E-05 5.64E-05 S5.64E-05 5.64E-05 5.64E-05
ge 76 1.88E-04 1.88E-04 1.88E-04 11.886-04 1.88E-04 1.88E-04 1.8BE-04
se 77 4.17E-04 4. 17E-04 4.17E-04 &.17E-04 &.V17E-04 &.17E-04 &.17E-04
se 78 1.10E-03 9.10E-03 4.10E-03 1.10£-03 1.10E-03 1.10E-03 1.10E-03
se 79 2.286-03 2.28E-03 2.28E-03 2.28E-03 2.28E-03 2.28E-03 2.2BE-03
gse 80 6.79E-03 6.79E-03 6.79E-03 6.79E-03 6.7T9E-03 6.79E-03 6.79E-03
br 81 1.09e-02 . 1.01E-02 1.01E-02 1.01€-02 1.01E-02 1.01E-02 1.01E-02
se B2 1.75€E-02 1.756-02 1.75E-02 1.75€-02 1.756-02 1.75E-02 1.75€-02
kr 82 3.256-06 3.25E-06 3.25E-06 3.256-06 3.25E-06 3.25E-06 3.25E-06
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1

rul2
rh103
ru104
pd104
pd105
rut0é

pd106
pd107
pd108
ag109
pd110
cd111
cd112

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

File Name: tuffé.sum
2.91E-02 2.91E-02 2.91E-02
5.86E-02 5.86E-02 5.86E-02
1.076-02 1.02E-02 9.64E-03
5.71E-02 5.77e-02 5.82E-02
1.10E-01 1.10E-01 1.10E-01
1.44E-01 1.44E-01 1.44E-01
2.07e-01 2.07E-01 2.07€E-01
2.76E-01 2.81E-01 2.81E-01
3.04E-01 2.98E-01 2.92E-01
7.90€E-05 7.74E-05 7.59E-05
3.89€-02 4.51E-02 5.12E-02
3.436-01 3.51E-01 3.51€-01
3.58E-01 3.58E-01 3.58E-01
2.56E-01 2.56E-01 2.56E-01
5.056-07 5.82E-07 6.56E-07
3.94E-01 3.94E-01 3.94£-01
3.866-01 4.01E-01 4.02€-01
3.94E-01 3.94€-01 3.94E-01
3.506-05 3.50E-05 3.50E-05
3.586-01 3.58E-01 3.58E-01
3.72E-01 3.72€-01 3.72E-01
3.96E-01 3.96E-01 3.96E-01
1.94E-05 2.05E-05 2.15E-05
4.10E-01 4.10E-01 4.10E-01
3.68E-06 3.6BE-06 3.68E-06
3.39€-01 3.39e-01 3.39E-01
2.87e-01 2.87e-01 2.87e-01
2.09e-01 2.12E-01 2.12E-01
1.326-01 1.32€-01 1.32E-01
4.54E-06 &4.54E-06 4.54E-06
7.34E-02 7.34E-02 7.34E-02
4&.77€e-03 2.71E-03 1.53E-03
2.78E-02 2.99E-02 3.11E-02
1.24E-02 1.24E-02 1.24E-02
5.95E-03 5.95E-03 5.95E-03
2.996-03 3.00E-03 3.00E-03
2.43E-03 2.43E-03 2.43E-03
1.60E-03 1.61E-03 1.61E-03
1.29E-03 1.29E-03 1.29E-03

BBAQ00000-01717-0200-00021 REV

2.91E-02
5.86E-02
9.14E-03
5.87E-02
1.10E-01
1.44E-01
2.07E-01
2.81E-01
2.86E-01
7.43E-05
5.71E-02
3.51E-01
3.58E-01
2.56E-01
7.28€-07
3.94E-01
4.02E-01
3.94E-01
3.50E-05
3.58E-01
3.72E-01
3.96€E-01
2.26E-05
4.10E-01
3.68E-06
3.396-01
2.87E-01
2.12€-01
1.32€E-01
4.54E-06
7.34E-02
8.69E-04
3.17€-02
1.24€E-02
5.95€-03
3.00€E-03
2.43E-03
1.61E-03
1.29€E-03

2.91E-02
5.86E-02
8.66E-03
.92E-02
-10E-01
-44E-01
.07€-01
.81E-01
.80E-01
.28E-05
29E-02
S1E-01
S8E-01
S6E-01
.98£-07
.94E-01
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5.95E-03
3.00E-03
2.43E-03
1.61E-03
1.29E-03

2.91E-02
5.86E-02
8.20E-03
.96E-02
-10E-01
.44E-01
.07€-01
.81E-01
.74E-01
- 13E-05
-86E-02
51E-01
58E-01
56E-01
.64E-07
-94E-01
.02E-01
.94E-01
.50E-05
.58E-01
.72E-01
.96E-01
4BE-05
10E-01
68E-06
.39€-01
.87E-01
.126-01
32€-01
54E-06
34E-02
.79E-04
.23E-02
1.24E-02
5.95E-03
3.00E-03
2.43E-03
1.
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3.00uwtX, 20gwd/mtu 40X h2o/ 8% uo

Page 42

fission

decay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup-1 4610E+01mwd, flux= 2
0 nuclide concentrations, grams
basis =single reactor assembly

cdi
cdi
inl
cd?
int
snt
cdi
sn1
sn1
sni
sni

sb121

N b d b eh od ek
=OVANOVIVNSWWNW

]
3
py
~n
3

initial
1.27E-03
1.67E-05
4 .45E-06
1.12E-03
8.52E-04
4.29E-05
1.35€-03
8.93E-04
9.16E-04
1.01€-03
1.01E-03
6.29E-06
1.10E-03
1.28€E-03
1.34€-03
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913.1 d 1217.5 d 1521.9 d 1826.3 d
1.27e-03 1.27E-03 1.27E-03 1.27E-03
1.48E-05 1.42E-05 1.36E-05 1.31E-05
6.386-06 6.98E-06 7.556-06 8.09E-06
1.126-03 1.12E-03 1.12E-03 1.12E-03
8.53e-04 8.53E-04 8.53E-04 8.53E-04
4.29E-05 4.29E-05 &.29E-05 4.29E-05
1.356-03 1.35€6-03 1.35€-03 1.35E-03
8.93E-04 8.93E-04 8.93E-04 8.93€-04
9.16E-04 9.16E-04 9.16E-04 9.16E-04
1.01E-03 1.01€-03 1.01E-03 1.01E-03
1.01e-03 1.01E-03 1.01€-03 1.01E-03
6.09E-06 6.03€E-06 5.97e-06 5.91E-06
1.10E-03 1.10€E-03 1.10E-03 1.10E-03
1.286-03 1.28E-03 1.28€-03 1.28E-03
1.34E-03 1.34E-03 1.34E-03 1.34E-03

5

roducts
9E+08n/cm**2-sec

page

60
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sn124  2.156-03 2.15E-03 2.15E-03 2.15E-03 2.15E-03 2.15E-03 2.15E-03
te124 9.58E-07 9.79e-07 9.80E-07 9.80E-07 9.80E-07 9.80E-07 9.80E-07
sb125 8.94E-04 7.26E-04 5.88E-04 &4.76E-04 3.856E-04 3.11E-04 2.52E-04
te125 1.56€-03 1.736-03 1.87E-03 1.99E-03 2.0BE-03 2.15€-03 2.21E-03
te125m 1.19€-05 1.03€-05 8.35E-06 6.76E-06 5.47E-06 4.42E-06 3.58E-06
sn126  3.54E-03 3.54E-03 3.54E-03 3.54E-03 3.54E-03 3.54E-03 3.54E-03
tel26 2.06E-05 2.07e-05 2.07E-05 2.07E-05 2.07E-05 2.08E-05 2.08E-05
i127 1.03E-02 1.04E-02 1.04E-02 1.04E-02 1.04E-02 1.04E-02 1.04€E-02
tel28 2.99€-02 2.99E-02 2.99E-02 2.99E-02 2.99E-02 2.99E-02 2.99E-02
i129  6.41E-02 6.42E-02 6.42E-02 6.42E-02 6.42E-02 6.42E-02 6.42E-02
tel130 1.50E-01 1.506-01 1.50E-01 1.50E-01 1.S50E-01 1.50E-01 1.50E-01
xe130 1.81€-05 1.81€-05 1.81E-05 1.81E-05 1.81E-05 1.81E-05 1.81E-05
xel131 2.48E-01 2.49E-01 2.49E-01 2.49E-01 2.49E-01 2.49E-01 2.49E-01
xe132 3.74E-01 3.75E-01 3.756E-01 3.75E-01 3.75E-01 3.75E-01 3.75E-01
cs133 5.83E-01 5.85E-01 5.85E-01 5.85E-01 5.85E-01 5.85E-01 5.85E-01
xe134 6.87E-01 6.87E-01 6.87E-01 6.87E-01 6.87E-01 6.87E-01 6.87E-01
bal134 2.62E-06 3.02E-06 3.33E-06 3.56E-06 3.74E-06 3.87E-06 3.97E-06
¢s135 S5.79E-01 5.79E-01 S5.79E-01 5.79E-01 5.79E-01 5.79E-01 5.79E-01
ba135 9.61E-07 1.11E-06 1.25E-06 1.40E-06 1.54E-06 1.69E-06 1.83E-06
xe136 5.63E-01 5.63E-01 5.63E-01 5.63E-01 5.63E-01 5.63E-01 5.63E-01
ba136  4.75E-04 &4.7BE-04 4.78E-04 4.7BE-04 4.78E-04 4.7BE-04 4.78E-04
cs137 5.03E-01 &4.94E-01 4.B4E-01 4.75E-01 4.66E-01 &.57E-01 4.49E-01
ba137 6.05E-02 7.01E-02 7.95E-02 B8.87e-02 9.786-02 1.07E-01 1.15E-01
ba138 6.04E-01 6.04E-01 6.04E-01 6.04E-01 6.04E-01 6.04E-01 6.04E-01
ta138 3.03E-06 3.03E-06 3.03E-06 3.03E-06 3.03E-06 3.03E-06 3.03E-06
la139 5.78E-01 5.78E-01 §5.78E-01 5.78E-01 5.786-01 5.78E-01 5.7BE-01
cel40 5.75E-01 5.78E-01 S5.78BE-01 5.78E-01 5.78E-01 5.78E-01 5.78BE-01
pr141 5.286-01 5.35E-01 5.356-01 5.35€-01 5.35£-01 5.35E-01 5.35€-01
cel42 5.44E-01 5.44E-01 S5.44E-01 5.44E-01 5.44E-01 5.44E-01 5.44E-01
nd142 S5.71E-07 5.72E-07 5.72E-07 5.72E-07 5.72E-07 5.72E-07 5.72E-07
nd143 5.51E-01 5.54E-01 5.54E-01 5.54E-01 5.54E-01 5.54E-01 5.54£-01
cel4d 5.79€-02 2.76E-02 1.32E-02 6.28E-03 2.99E-03 1.43E-03 6.81E-04
nd144 4 .56E-01 &.86E-01 5.01E-01 S5.08E-01 5.11€-01 5.13€-01 5.13€E-01
nd145 3.726-01 3.72E-01 3.726-01 3.726-01 3.72€-01 3.72E-01 3.72€-01
nd146 2.86E-01 2.86E-01 2.86E-01 2.86E-01 2.86E-01 2.86E-01 2.86E-01
pm147  7.65€-02 6.21E-02 4.98E-02 4.00E-02 3.21E-02 2.57E-02 2.07E-02
. sm147  1.42E-01 1.57e-01 1.69E-01 1.79E-01 1.87€-01 1.93E-01 1.98E-01
sas2h: far-field crit based on b&w 15x15  3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 1551on roducts page 61
decay, following reactor irradiation identifled by: pouer- 4 _.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.4d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
nd148 1.63E-01 1.63E-01 1.63€E-01 1.63E-01 1.63E-01 1.63E-01 1.63E-01
sm148 4.73E-06 4.78E-06 4.7BE-06 4.78E-06 4.78E-06 4.7BE-06 4.7BE-06
sm149 1.05e-01 1.056-01 1.05E-01 1.05E-01 1.05£-01 1.05€-01 1.05€-01
nd150 6.57E-02 6.57E-02 6.57E-02 6.57E-02 6.57E-02 6.57E-02 6.57€E-02
sm150 7.32E-04 7.32E-04 7.32E-04 7.32E-04 7.326-04 7.32E-04 7.32E-04
sm151 4.10E-02 4.07E-02 4.05E-02 4.02E-02 4.00E-02 3.97e-02 3.95€E-02
eul51 1.60E-03 1.86E-03 2.12E-03 2.3BE-03 2.64E-03 2.89E-03 3.15€E-03
sm152 2.75E-02 2.75E-02 2.75E-02 2.75E-02 2.75E-02 2.75E-02 2.75€-02
eul53 1.70E-02 1.70€E-02 1.70E-02 1.70E-02 1.70E-02 1.70E-02 1.70E-02
sm154 7.B6E-03 7.86E-03 7.86E-03 7.86E-03 7.86E-03 7.86E-03 7.86E-03
eul55 1.87€E-03 1.65E-03 1.46E-03 1.29E-03 1.14E-03 1.01E-03 8.90E-04
gd155 1.71E-03 1.936-03 2.12E-03 2.29E-03 2.44E-03 2.57E-03 2.69E-03
gd156 1.55E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03 1.56E-03
gd157 7.32E-04 7.32E-04 7.32E-04 7.32E-04 7.326-04 7.326-04 7.32E-04
gd158 3.57€-04 3.57E-04 3.57€E-04 3.57€-04 3.S57E-04 3.57€E-04 3.57E-04
th159 1.28E-04 1.28E-04 1.28E-04 1.28E-04 1.28E-04 1.2BE-04 1.28E-04
gd160  4.29E-05 4.29E-05° 4.29E-05 4.29E-05 4.29E-05 4.29E-05 4.29E-05
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dy161

dy162

dy163
total

tiite Name: tuffd.sum
1.32E-05 1.32E-05 1.32E-05
3.64E-06 3.64E-06 3.64E-06
1.21E-06 1.21E-06 1.21E-06
1.52E+01 1.52E+01 1.52E+01
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1.32€-05
3.64E-06
1 21E-06

.52E+01

1.32€-05
3.64E-06
1.21€-06
1.52€+01

.32€-05
-64E-06
.21E-06
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1.32E-05
3.64E-06
1.21E-06
1.52E+01

crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2

4 d
E-01
E-05
E+00
1E+01
E+01
3e+00
.43E-04
-39E-04
.09E+00
. 72E+01
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43E-04
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odecay, folloulng reactor irradiation identifged
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5.13€-06

L41E-05
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3.13E+02

608.8d
4.89E-0

6
'3.33e+00 9.80E-09 9.80E-0§

1.30E+01

$.99e-03

5.68E-0

burnup=1.4610E+01mwd,

r power= 4,000E-03mw,
nuc ide radioactivity, curies
basis =single reactor assembly

913.1 d 1217 Sd 1521.9 d 1826 3d
1.38E-01 .32E-01 1.26E-01 1.20E-01
3.13E-05 3.13E-05 3.13e-05 3.13E-05
3.596+00 3.40E+00 3.22E+00 3.05E+00
4.04E+01 3.95e+01 3.87E+01 3.80E+01
4.04E+01 3.96E+01 3.88E+01 3.80E+01
4.00E-03 1.09E-04 2.95E-06 @8.02€-08
6.43E-04 6.43E-04 6.43E-04 6.43E-04
1.74E-04 1.90E-04 2.06E-04 2.21E-04
1.11E-02 &4.11E-04 1.52E-05 5.64E-07
2.44E-02 9.05E-04 3.35E-05 1.24E-06
6.786-03 6.78E-03 6.78E-03 6.78E-03
3.97€-06 3.25E-06 2.66E-06 2.18E-06
2.88E+00 1.63E+00 9.26E-01 5.25E-01
2.88E+00 1.63E+00 9.26E-01 5.25E-01
6.39E-06 6.39E-06 6.39E-06 6.39E-06
3.32E-03 3.19E-03 3.06E-03 2.94E-03
1.76E-04 8.57E-05 &4.17E-05 2.03E-05
2.54E-04 2.51E-04 2.49E-04 2.46E-04
3.27E-04 3.24E-04 3.21E-04 3.17E-04
4.33E-04 B8.45E-05 1.65E-05 3.22E-06
4.986-01 6.03E-01 3.26E-01 2.64E-01
1.22€E-01 9.85E-02 7.97E-02 6.45E-02
1.01E-04 1.01E-04 1.01E-04 1.01E-04
1.41E-05 1.41E-05 1.41E-05 1.41E-05
1.01E-04 1.01E-04 1.01E-04 1.01E-04
2.23E-03 3.21E-04 4.64E-05 6.69E-06
2.27E-03 3.28E-04 &.73E-05 6.83E-06
1.13-05 1.13eE-05 1.136-05 1.13E-05
9.30E-04 7.03E-04 5.31E-04 4.01E-04
6.67E-04 6.67E-04 6.67E-04 6.67E-04
4.14E+01 &4.06E+01 3.986+01 3.90E+01
3.91E+01 3.83E+01 3.76E+01 3.69E+01
2.00E+01 9.53E+00 &.55E+00 2.17E+00
2.00E+01 9.53E+00 &.55E+00 2.17E+00
2.80E-01 1.33E-01 6.36E-02 3.04E-02
3.71E+01 2.98E+01 2.39E+01 1.92E+01
1.06E+00 1.05E+00 1.05E+00 1.04E+00
5.186-05 4.96E-05 &.75E-05 &.55E-05
1.36E-04 1.28E-04 1.19E-04 1.12E-04
6.35€6-01 5.61€E-01 &.96E-01 4.39E-01
2.50E+02 2.16E+02 1.95E+02 1.81E+02

.00wtX, 20gwd/mtu 40X h2o/ 8% uo2
by: pouer= 4.000E-03mw, burnup=1.4610E+01Tmwd, flux= 2
element thermal power, watts

basis =gsingle reactor assembl

'913.1d 1217.5 d

4.67E-06 4.65E-06
9.80E-09 9.80E-09
$.386-03 5.10£-03

i521 9d
4.25E-06

9.80E-09

4.83E-03

1826. 3 d
4.06E-06
9.80E-09
4.58E-03

ATTACHMENT X1V -
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fission
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File Name: tuffé.sum
2.00E+01 S.75E-02 4.80E-02
2.T4E+01 2.52E-01 2.29€E-01
1.20E+01 4.08E-02 1.51E-03
2.15E+01 8.25E-02 3.16E-03
6.47E+00 3.40E-06 3.40E-06
7.07E-01 2.17E-03 3.10E-04
3.77E-01 B8.61E-02 4.87E-02
6.85E-02 4.48E-06 3.77E-06
1.87E+00 3.63E-05 7.52€-06
7.51E+00 2.41E-03 1.95€-03
9.30E+00 3.96E-04 1.56E-04
2.08E+01 5.31E-09 5.31E-09
1.81E+01 4.78£-02 4.69E-02
1.14E+01 1.59€-01 1.56E-01
4.41E+00 5.79E-02 2.74E-02
6.24E+00 6.45E-01 3.08E-01
3.37e-01 2.11E-02 1.70€E-02
2.01E-02 1.26E-04 1.25E-04
8.73E-03 6.34E-04 5.60E-04
2.59€E+02 1.46E+00 8.94E-01

sas2h: far-field

0decay, following reactor irradiation identified b

kr 85
y 90
zr 95
nb 95
rh102
rh106
sn121m
sb125
te125m
sn126
sb126
sb126m
cs134
ba137m
celés
pri4s4
e
pm

sm151
euls2
euls54
eul155
totat

initial
5.57E-05
4.33e-07
9.47E-01
9.89E-01
9.23E-08
1.93€-02
1.00€E-08
2.41E-03
4.53E-05
7.78e-08
6.31E-05
4.97€-05
1.99€-05
1.47€-01
2.07€-02
3.16E-02
1.91E-04
1.84E-06
9.08£-08
4.06E-07
1.24E-06
3.53E-04
1.28€+02

sas2h: far-field
decay, following reactor irradiation identified by: pouer* 4 .000E-03mw, burnup=1.4610E+01mud, flux= 2.
0

initial
74E+00
80E+00
.B1E+00
-13E+00

6.
9.
4
9
1.05E-01

crit based

304.4 d
5.28E-05
4.24E-07
3.51E-02
7.79€-02
7.56E-08
1.10E-02
9.91E-09
1.96E-03
3.91€-05
7.78E-08
2.30E-07
9.27e-07
1.50€-05
1.44E-01
9.89E-03
1.51E-02
9.11E-05
1.50€E-06
9.03e-08
3.89E-07
1.16E-06
3.12E-04
2.97€-01

crit based
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4.69E-02
2.24E-01
5.60E-05
1.17€-04
3.40E-06
1.71E-04
2.76E-02
3.62€-06
1.85€-06
1.58€-03
1.07E-04
5.31€-09
4.60E-02
1.53€-01
1.31€-02
1.47E-01
1.36E-02
1.25E-04
4 95E-04
6.79E-01

.59E-02
-19€-01
-14E-06
.38E-06

5.70E-01

4.

2.

1. 49E 07
1.97E-07
3.40E-06
5.51€-05
8.88E-03
3.33e-06
4.74E-07
1.03E-03
6.72E-05
5.31E-09
4.42€E-02
1.48E-01
2.97E-03
3.34E-02
8.77E-03
1.23E-04
3.87E-04
5.12E-01

on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2

608.8 d
5.00E-05
4.15€-07
1.30E-03
2.98E-03
6.20£-08
6.21E-03
9.81E-09
1.58€E-03
3.17E-05
7.78E-08
2.30E-07
9.27e-07
1.13€E-05
1.41E-01
4.72E-03
7.18E-03
4.35E-05
1.20E-06
8.97E-08
3.73e-07
1.08E-06
2.76E-04
1.66E-01

on b&w 15x15,

2.98E-03
6.21E-03

ouer- 4.
{ldp

000E-03mw,

burnup=1.4610E+01mwd,

nuclide gamma power, watts
basis =single reactor assembly
913.1 d 1217.5d 1521.9 d 1826.3 d
4.74E-05 4.49E-05 &.26E-05 4.03E-05
4.07E-07 3.99E-07 3.90E-07 3.83E-07
4.82E-05 1.78E-06 6.61E-08 2.45E-09
1.11E-04 4.10E-06 1.526-07 5.63E-09
5.0B8E-08 4.16E-08 3.41E-08 2.79€-08
3.52E-03 1.99E-03 1.13E-03 6.41€E-04
9.70E-09 9.60€-09 9.50E-09 9.40E-09
1.28E-03 1.04E-03 8.40€E-04 6.80E-04
2.57e-05 2.08E-05 1.68BE-05 1.36£-05
7.786-08 7.78E-08 7.78E-08 7.78€E-08
2.30E-07 2.30E-07 2.30E-07 2.30E-07
9.27€-07 9.27E-07 9.27e-07 9.27E-07
8.58E-06 6.48E-06 &.90E-06 3.70E-06
1.396-01 1.36€-01 1.33E-01 1.31E-01
2.256-03 1.07€-03 5.12E-04 2.44E-04
3.42E-03 1.63E-03 7.79E-04 3.71E-04
2.07E-05 9.B9E-06 4.72E-06 2.25E-06
9.63E-07 7.73E-07 6.20E-07 4.97€-07
8.91E-08 8.85£-08 8.80E-08 8.74E-08
3.576-07 3.42E-07 3.27E-07 3.13E-07
1.01E-06 9.48E-07 8.87€-07 8.29E-07
2.44E-04 2.15E-04 1.90E-04 1.68E-04
1.50E-01 1.42E-01 1.37€-01 1.33e-01%

element

amma power,

3.00mt%, 20gwd/mtu 40% h2o/ 8X uo2

watts

basis =single reactor assembly

13.1 d

1217.5 d
4.49€E-05
4 01E-07

1.78E-06

4.11E-06

1.99€-03

1521.9 d
4.26E-05
3.91€-07
6.61E-08
1.55€-07
1.13e-03

1826.3 d

4.03E-05
3 83E-07
2.45E-09
8.28E-09
6.41E-04

Page 45

fission
flux= 2.

fission

roducts
9E+08n/cm**2-sec

roducts
QE+08n/cm**2-sec

page

page

64

65
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sn 1.23E+00 6.03E-07 2.03E-07 1.17€-07 9.67E-08 9.08E-08 8.88E-08
sb 5.16E+00 1.96E-03 1.59E-03 1.28E-03 1.04E-03 8.41E-04 6.81E-04
te 5.57E+00 S5.34E-05 3.32E-05 2.59E-05 2.08BE-05 1.68E-05 1.36E-05
cs 8.75E+00 1.50E-05 1.13E-05 B8.58E-06 6.48BE-06 &4.90E-06 3.70E-06
ba 4.85E+00 1.44E-01 1.41E-01 1.39E-01 1.36E-01 1.33E-01 1.31€-01
ce 2.08E+00 1.00E-02 4.72E-03 2.25E-03 1.07E-03 5.12E-04 2.44E-04
pr 1.80E+00 1.51E-02 7.22E-03 3.45E-03 1.64E-03 7.84E-04 3.74E-04
pm 8.53E-02 1.55E-06 1.20E-06 9.63E-07 7.73E-07 6.20E-07 4.97E-07
sm 4.44E-03 9.03E-08 8.97e-08 B8.91E-08 8.85E-08 8.80E-08 8.74E-08
eu 5.40E-03 3.13E-04 2.77E-04 2.45E-04 2.17E-04 1.92E-04 1.69E-04
totals 1.28E+02 2.97E-01 1.66E-01 1.50E-01 1.42E-01 1.37E-01 1.33e-01 66
page
photon spectrum as a function of time for light elements, cladding and structural materials
0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ 8% uo2
powers= .00 mw, burnup= 15.mwd, flux= 2.79E+08 n**2-sec
0 spectrum of photon release rates, photons/sec
0 basis = single reactor assembly
emean time after discharge
(mev) initial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 5.14£+11 5.17€+04 4.14E+04 3.32E+04 2.66E+04 2.13E+04 1.70E+04
3.00E-02 1.69E+11 1.65E+04 1.32E+04 1.06E+04 B.46E+03 6.77E+03 5.43E+03
5.50E-02 1.18eE+11 1.11E+04 B8.91E+03 7.13E+03 5.71€+03 4.58E+03 3.66E+03
8.50E-02 6.89E+10 6.26E+03 5.01E+03 4.01E+03 3.22E+03 2.58E+03 2.06E+03
1.20E-01 &.90E+10 4.28E+03 3.43E+03 2.74E+03 2.20€E+03 1.76E+03 1.41E+03
1.70E-01 5.12E+10 4.20E+03 3.34E+03 2.69E+03 2.16E+03 1.73E+03 1.38E+03
3.00E-01 5.87E+10 4.186+03 3.35E+03 2.68E+03 2.15E+03 1.72E+03 1.38E+03
6.50E-01 2.89E+10 2.23€E+05 1.79E+05 1.43E+05 1.15E+05 9.19E+04 7.36E+04
1.13E+00 &.976+09 1.78E+05 1.43E+05 1.14E+05 9.14E+04 7.32E+04 5.87E+04
1.58E+00 9.03E+11 4.46E-01 3.57E-01 2.86E-01 2.29E-01 1.83E-01 1.47E-01
2.00E+00 1.79E+08 3.96E-02 3.18E-02 2.54E-02 2.04€-02 1.63E-02 1.31E-02
2.40E+00 3.62e+07 B8.89E-03 7.12E-03 S5.70E-03 &4.57E-03 3.66E-03 2.93E-03
2.80E+00 2.13e+11 1.39E-04 1.11E-04 B.93E-05 7.15E-05 5.73E-05 4.59E-05
3.25E+00 1.35E+04 .0CE+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
3.75e+00 1.39€E+08 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
4.25E+00 1.82E+06 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
4.75e+00 6.63E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
5.50E+00 1.10€E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
0 total 2.18E+12 5.00E+05 4.00E+05 3.20E+05 2.57E+05 2.06E+05 1.65E+05
0 mev/sec 2.10E+12 3.50E+05 2.80E+05 2.25E+05 1.80E+05 1.44E+05 1.15E+05
0 spectrum of energr release rates, mev/watt-sec
0 basis = single reactor assembly
emean time after discharge
(mev) fnitial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 1.29E+06 1.29E-01 1.04E-01 8.29E-02 6.64E-02 5.32E-02 4.26E-02
3.00E-02 1.27E+06 1.23E-01 9.89E-02 7.92E-02 6.34E-02 5.08E-02 4.07E-02
$.50E-02 1.62E+06 1.53E-01 1.22€6-01 9.81E-02 7.86E-02 6.29E-02 5.04E-02
8.50E-02 1.46E+06 1.33E-01 1.07E-01 B8.53E-02 6.8B3E-02 5.47E-02 4.38E-02
1.20E-01 1.47e+06 1.286-01 1.03E-01 8.23E-02 6.59E-02 5.28E-02 4.23E-02
1.70E-01 2.18E+06 1.79E-01 1.43E-01 1.15E-01 9.17E-02 7.356E-02 5.88E-02
3.00E-01 4&.41E+06 3.13e-01 2.51€-01 2.01E-01 1.61E-01 1.29E-01 1.03E-01
6.50E-01 4.70E+06 3.63E+01 2.91E+01 2.33E+01 1.86E+01 1.49E+01 1.20E+01
1.13E+00 1.40€E+06 S5.01E+01 4.01E+01 3.21E+01 2.57E+01 2.06E+01 1.65E+01
1.58E+00 3.56E+08 1.76E-04 1.41E-04 1.13E-04 9.02E-05 7.22E-05 5.79€E-05
2.00E+00 8.95E+04 1.98E-05 1.59E-05 1.276E-05 1.02E-05 B8.16E-06 6.53E-06
2.40E+00 2.17E+04 5.33E-06 4.27E-06 3.42E-06 2.74E-06 2.19€E-06 1.76E-06
2.80E+00 1.49E+08 9.74E-08 7.80E-08 6.25E-08 5.01E-08 4.01E-08 3.21E-08
3.25E+00 1.10E+01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
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3.75E+00 1.30E+05 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .GOE+00
4.25E+00 1.93E+03 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
4.75E+00 7.87€-22 .00E+00 .00E+Q0 .00E+00 .00E+00 .00E+00 .00E+00
5.50E+00 1.51E-22 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
0 total 5.25E+08 8.75E+01 7.01E+01 5.61E+01 4.50E+01 3.60E+01 2.8B8E+01
? gamma watts 3.37e-01 5.61E-08 4.49E-08 3.60E-08 2.8BE-08 2.31E-08 1.85E-08 o7
page
photon spectrum as a function of time for fission products
0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X% h2o/ 8% uo2
power= .00 mw, burnup= 15.mwd, flux= 2.79E+08 n**2-sec
0 spectrum of pﬁoton release rates, photons/sec
0 basis = single reactor assembly
emean tlme after dischar
(mev) initial 304.4 d 608.8d 913.1d 1217. 5 d 1521.9 d 1826.3 d
1.00E-02 2.57E+14 &4.09E+12 2.53E+12 1.83E+12 1.47E+12 1.28E+12 1.17E+12
3.00E-02 1.12E+14 1.81E+12 1.11E+12 7.88E+11 6.24E+11 5.39E+11 4.92e+11
5.50E-02 5.99E+13 9.26E+11 5.64E+11 3.97+11 3.14E+11 2.70E+11 2.46E+11
8.50E-02 4.156+13 5.86E+11 3.50E+11 2.40E+11 1.85E+11 1.56E+11 1.41E+11
1.20E-01 3.41E+13 7T.47E+11 4.04E+11 2.42E+11 1.62E+11 1.23E+11 1.03E+11
1.70E-01 5.47E+13 3.67E+11 2.18E+11 1.51E+11 1.17E+11 9.93E+10 B8.98E+10
3.00E-01 1.10E+14 &.10E+11 2.42E+11 1.63E+11 1.24E+11 1.04E+11 9.36E+10
6.50E-01 2.25E+14 2.83E+12 1.59E+12 1.45E+12 1.38BE+12 1.34E+12 1.30E+12
1.13E+00 7.81E+13 3.94E+10 2.18E+10 1.33E+10 B8.99E+09 6.76E+09 5.58E+09
1.58E+00 4.04E+13 1.73E+10 B.72E+09 4.56E+09 2.53E+09 1.53E+09 1.04E+09
2.00E+00 1.23E+13 2.93E+10 1.40E+10 6.74E+09 3.25E+09 1.58E+409 7.75E+08
2.40E+00 1.06E+13 6.16E+08 3.25E+08 1.72E+08 9.22E+07 &4.96E+07 2.69E+07
2.B0E+00 4.23E+12 8.00E+07 4.34E+07 2.37E+07 1.30E+07 7.14E+06 3.95E+06
3.25E+00 2.4BE+12 1.00E+07 5.68BE+06 3.22E+06 1.82E+06 1.03E+06 5.86E+05
3.75E+00 1.26E+12 4.42E+03 2.50E+03 1.42E+03 8.05E+02 4.56E+02 2.59E+02
4.25E+00 1.40E+12 1.86E-08 1.89E-08 1.92E-08 1.94E-08 1.96E-08 1.97E-08
4.75E+00 4.09E+11 9.34E-09 9.50E-09 9.63E-09 9.73e-09 9.81E-09 9.87E-09
S.50E+00 3.04E+11 6.93E-09 7.05E-09 7.14E-09 7.22E-09 7.28E-09 7.32E-09
0 total 1.04E+15 1.18E+13 7.06E+12 5.28E+12 4.39E+12 3.92E+12 3.65E+12
0 mev/sec 4.41E+14 2,44E+12 1.38E+12 1.17E+12 1.06E+12 1.00E+12 9.61E+11
0 spectrum of energr 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 6.42E+08 1.02E+07 6.33E+06 &.56E+06 3.67E+06 3.20E+06 2.94E+06
3.00E-02 B.42E+08 1.36E+07 B8.35E+06 5.91E+06 4.68E+06 4.04E+06 3.69E+06
S.50E-02 B8.24E+08 1.27E+07 7.76E+06 5.46E+06 4.31E+06 3I_71E+06 3.38E+06
8.50E-02 8.82E+08 1.24E+07 7.43E+06 5.10E+06 3.93E+06 3.32E+06 2.99E+06
1.20E-01 1.02E+09 2.24E+07 1.21E+07 7.25E+06 4.87e+06 3.70E+06 3I.10E+06
1.70E-01 2.32E+09 1.56E+07 9.27E+06 6.40E+06 4.96E+06 4.22E+06 3.82E+06
3.00E-01 8.23E+09 3.07E+07 1.82E+07 1.23E+07 9.33E+06 7.82E+06 7.02E+06
6.50E-01 3.65E+10 &.59E+08 2.58E+08 2.35E+08 2.24E+08 2.176+08 2.11E+08
1.13E+00 2.20E+10 1.11E+07 6.14E+06 3.74E+06 2.53E+06 1.90E+06 1.57E+06
1.58E+00 1.59E+10 6.80E+06 3.43E+06 1.BOE+06 9.97E+05 6.04E+05 4.08E+05
2.00E+00 6.14E+09 1.46E+07 T7.01E+06 3.37E+406 1.62E+06 7.89E+05 3.8BE+05
2.40E+00 6.37E+09 3.69E+05 1.95E+05 1.03E+05 5.53E+04 2.98E+04 1.61E+04
2.80E+00 2.96E+09 5.60E+04 3.04E+04 1.66E+04 9.08£+03 5.00E+03 2.76E+03
3.256+00 2.01E+09 8.14E+03 &.61E+03 2.62E+03 1.48BE+03 B8.40E+02 4.76E+02
J.7S5E+00 1.1BE+09 &.14E+00 2.35E+00 1.33E400 7.54E-01 4.28E-01 2.42E-01
&.25E+00 1.48E+09 9.98€E-11 2.01€E-11 2.04E-11 2.06E-11 2.08E-11 2.09E-11
4.7SE+00 4.856E+08 1.11E-11 1.13E-11 1.14E-11 1.16E-11 1.16E-11 1.17E-11
5.50E+00 &.18E+08 9.53E-12 9.69E-12 9.82E-12 9.92E-12 1.00E-11 1.01E-11
0 total 1.10E+11 6.10E+08 3.45E+08 2.91E+08 2.65E+08 2.50E+08 2.40E+08
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gamma watts 7.07E+01 3.91E-01 2.21E-01 1.87E-01 1.70E-01 1.60E-01
principal photon sources in group 1, photons/sec
mean energy = .0100 mev. nuclides exceeding 1.
nuclide time after discharge
initial 304.6 d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
kr 85 2.22E+10 2.11E+10 2.00E+10 1.8%E+10 1.79E+10 1.70E+10 1.61E+10
sr 90 1.75€+11 1.71E+11 1.68E+11 1.64E+11 1.61E+11 1.58E+11 1.55E+11
90 8.60E+11 B8.42E+11 B8.25E+11 B.08E+11 7.92E+11 7.76E+11 7.60E+11
rh106 4.71E+11 2.67E+11 1.51E+11 B8.58E+10 &.B6E+10 2.76E+10 1.56E+10
cs137 1.55E+11 1.52E+11 1.49E+11 1.46E+11 1.43E+11 1.40E+11 Y.3BE+11
ba137m 7.25€E+09 7.11E+09 6.98E+09 6.84E+09 6.71E+09 6.59E+09 6.46E+09
celééd 3.556+11 1.69E+11 8.07E+10 3.85E+10 1.83E+10 B8.75E+09 4.17E+09
pri44 4. 70E+12 2.24E+12 1.07E+12 5.10E+11 2.43E+11 1.16E+11 5.53E+10
pm147  8.24E+10 6.69E+10 S5.37E+10 4.31E+10 3.46E+10 2.77E+10 2.23E+10
eul55 2.43E+09 2.15E+09 1.90E+09 1.68E+09 1. 49E+09 1.31E+09 1.16E+09
principal photon sources in group hotons/sec
mean energy = .0300 mev. nuclides exceeding
nuct ide time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 6.48E+09 6.14E+09 5.82E+09 5.51E+09 5.23E+09 4.95E+09 4.69E+09
sr 90 4.94E+10 4.B4E+10 &4.74E+10 &4 .65E+10 &4 .55E+10 4.46E+10 4.37E+10
90 2.80E+11 2.74E+11 2.69E+11 2.63E+11 2.58E+11 2.53E+11 2.48E+11
rh106 1.57E+11 8.91E+10 5.05E+10 2.86E+10 1.62E+10 9.20E+09 5.22E+09
sb125 1.726+10 1.40E+10 1.13E+10 9.15E+09 7.40E+09 5.99E+09 4.85E+09
te125m 9.19E+09 7.94E+09 6.44E+09 5.21E+09 4.22E+09 3.41E+09 2.76E+09
cs137 4.31E+10 4.23E+10 &4.14E+10 4.07E+10 3.996+10 3.91E+10 3.84E+10
ba137m 1.25E+11 1.22E+11 1.20E+11 1.18E+11 1.15E+11 1.13E+11 1.11E+11
celd4s  8.23E+11 3I.93E+11 1.87E+11 B8.93E+10 4.26E+10 2.03E+10 9.69E+09
prisé 1.556+12 7.42E+11 3.54E+11 1.69E+11 8.04E+10 3.84E+10 1.83E+10
pri44m 3.18E+10 1.51E+10 7.22E+09 3.44E+09 1.64E+09 7.83E+08 3.74E+08
pm147 1.81E+10 1.47E+10 1.18E+10 9.48E+09 7.60E+09 6.10E+09 &.90E+09
prtnclpal photon sources in group 3, photons/sec
mean energy = .0550 mev. nuclides exceeding
nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 3.97E+09 3.77E+09 3.57E+09 3.38E+09 3.20E+09 3.04E+09 2.88E+09
sr 90 2.92E+10 2.86E+10 2.80E+10 2.75€E+10 2.69E+10 2.64E+10 2.58E+10
90 1.94E+11 1.90E+11 1.86E+11 1.82E+11 1.78E+11 1.75E+11 1.71E+11
rh106 1.11E+11 6.31E+10 3.58E+10 2.03E+10 1.15E+10 6.52E+09 3.69E+09
cs137 2.51E+10 2.46E+10 2.41E+10 2.37E+10 2.32E+10 2.28E+10 2.23E+10
celés 1.19E+11 5.68E+10 2.71E+10 1.29E+10 6.16E+09 2.94E+09 1.40E+09
prisd 1.096+12 5.21E+11 2.48E+11 1.18BE+11 5.65E+10 2.69E+10 1.28E+10
pm147  7.61E+09 6.18E+09 &4.96E+09 3.98E+09 3.19E+09 2.56E+09 2.06E+09
eulss 7.09E+09 6.27E+09 5.54E+09 4.90E+09 &.33E+09 3,83E+09 3.38E+09
principal photon sources in group 4, ghotons/sec
mean energy = .0850 mev. nuclides exceeding .0E
nuclide time after discharge
initial 304.4 4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
kr 85 1.99E+09 1.89E+09 1.79E+09 1.69E+09 1.60E+09 1.52E+09 1.44E+09
sr 90 1.39E+10 1.36E+10 1.34E+10 1.31E+10 1.28E+10 1.26E+10 1.23E+10
90 1.126+11 1.10E+11 1.07€+11 1.05E+11 1.03E+11 1.01E+11 9.90E+10
rh106 6.62E+10 3.756+10 2.13E+10 1.21E+10 6.83€+09 3.87E+09 2.20E+09
cs137 1.17E+10 1.15E+10 1.13€E+10 1.11E+10 1.09E+10 1.07€+10 1.05E+10
celéé 1.68E+11 B.02E+10 3.83E+10 1.82E+10 B.70E+09 &4.15E+09 1.98E+09
pr144  6.42E+11 3.06E+11 1.46E+11 6.97E+10 3.32E+10 1.59E+10 7.56E+09
pm147  2.17E+09 1.76E+09 1.41E+09 1.13E+09 9.09E+08 7.29E+08 5.85E+08
euls5 1.08E+10 9.52E+09 B.41E+09 7.44E+09 6.57E+09 5.8B1E+09 5.14E+09
principal photon sources in group 5, photons/sec
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energy = .7200 mev. nuclides exceeding 1.0E-03 of total group release rate (1.23E+11) at

me after discharge

17.5d 1521.9 d 1826.3 d

.67E+08 9.16E+08 8.68E+08
.30E+09 .156+09 7.01E+09
.26E+10 11E+10  6.97E+10
.94E+09 .80E+09 1.59E+09
.09E+09 .98E+09 5.86E+09
L.27E+10 .04E+10 3.71E+09

1

t
nitial 304.4 d 608.8d 913.1d 1
20E+09 1.14E+09 1.08E+09 1.02E+09
93E+09 7.77E+09 7.61E+09 7.45E+09
LBBE+10 7.72E+10 7.56E+10 7.41E+10
. 2.71E+10 1.54E+10 B8.71E+09
.58E+09 g.45E+09 6.33+09 6.21E+09
. 2

5

o« -

.93E+11 1.88E+11 B.95E+10

L19E+11  1.05E+11 4.99E+10

.87E+08 .58E+08 4.48E+08 3.59E+08 .88E+08 .31£+08 .86E+08

6.15E+09 S5.43E+09 4.B0E+09 4.25E+09 LIS5E+09  3.32E+09 2.93E+09

principal photon sources in group 6, ghotons/sec
energy = .1700 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4 d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d

9.03E+08 8.56E+08 B.11E+08 7.68E+08 7.28E+08 6.90£+08
5.54E+09 5.43E+09 5.32E+09 5.21E+09 5.10E+09 5.00E+09

12E+10 ;.96E+10 7.80E+10 7.64E+10 7.48E+10 7.33E+10 7.18E+10
2

.38E+10 .13e+10 L41E+09

PO N~N—
RN NNON -
N =2 PNUVIN NN

L91E+10 1.65E+10 9.34E+09 5.29E+09 3.00E+09 1.70E+09
.10E+09 1.70E+09 1.38E+09 1.11E+09 9.02E+08 7.30E+08
.65E+09 &4 .S56E+09 4_47E+09 4.39E+09 4.30E+09 4.22E+09 4.14E+09
4.86E+11 2.32E+11 1.11E+11 5.27E+10 2.51E+10 1.20E+10 5.72E+09
principal photon sources in group 7, photons/sec
energy = .3000 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
S.75E+08 5.45E+08 5.17E+08 4.89E+08 4.64E+08 4.39E+08 4.16E+08
2.51E+09 2.46E+09 2.41E+09 2.36E+09 2.31E+09 2.27E+09
9.02E+10 B8.84E+10 8.66E+10 8.48E+10 8.31E+10 8.14E+10 7.98£+10
6 3.51E+10 1.99E+10 1.13E+10 6.38E+09 3.62E+09 2
9.81E+08 7.96E+08 6.44E+08 5.22E+08 4.22E+08 3.42E+08 2
2.35E+09 2.31E+09 2.26E+09 2.22E+09 2.18E+09 2.14E+09 2.10€+09
5 2.7T1E+11  1.29E+11 6.17E+10 2.94E+10 1.40E+10 6

)
o
0
m
+
pary
-

principal photon sources in group 8, photons/sec
energy = .6500 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
nitial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
.B81E+10 3.74E+10 3.66E+10 3.58E+10 3.51E+10 3.44E+10 3.37€+10
91 1.086+11 6.13E+10 3.48E+10 1.97E+10 1.12E+10 6.33£+09
10E+10 1.71E+10 1.38€E+10 1.12E+10 9.06E+09 7.33E+09 5.93E+09
1.37E+12 1.35E+12 1.32E+12 1.30E+12 1.27E+12 1.25E+12
3.88E+11 1.85E+11 B8.83€+10 &4.21E+10 2.01E+10 9.58E+09 &.57€+09
grincipal photon sources in group 9, Ehotons/sec
energy s 1.1250 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
&4.97E+09 &.8B7E+09 &4.77E+09 4.68E+09 &4.58E+09 &.49E+09 4.40E+09
1.78E+10 1.01E+10 S5.71E+09 3.246E+09 1.84E+09 1.04E+09 5.90E+08
&.97E+10 2.37E+10 1.13e+10 5.39E+09 2.57E+09 1.23E+09 5.85E+08
principal photon sources in group 10, photons/sec
energy = 1.5750 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
tnitial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
6.356+08 6.22E+08 6.09E+08 5.97e+08 5.85E+08 S5.73E+08 5.61E+08
3.356+09 91.90E+09 1.08E+09 6.11E+08 3.46E+08 1.96E+08 1.11E+08
3.09E+10 1.47E+10 7.03E+09 3.35E+09 1.60E+09 7.63E+08 3.64E+08
‘ grincipal photon sources in group 11 Ehotons/sec
energy = 2.0000 mev. nuclides exceeding 1.0E-03 of total group release

rate

rate

rate

rate

rate

rate

(9.93E+10)

(1.04E+11)

(1.34E+12)

(6.76E+09)

(1.53e+09)

(1.58E+09)

at

at

at

at

at

at

1521.9 d

1521.9

1521.9

1521.9

1521.9

1521.9

1521.9
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time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
K 90 3.80€+07 3.72E+07 3.64E+07 3.57E+07 3.50E+07 3.43E+07 3.36E+07
rh106 1.09E+09 6.18E+08 3.50E+08 1.99E+08 1.13E+08 6.38E+07 3.62E+07
pr144  6.00E+10 2.86E+10 1.36E+10 6.50E+09 3.10E+09 1.4BE+09 7.06€E+08

nuclide

0 grincipal photon sources in group 12, photons/sec
mean energy = 2.4000 mev. nuclides exceeding 1.0E-03 of total group release rate (4.96E+07) at 1521.9 d
nucl ide time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
rh106 6.09E+08 3.45E+08 1.96E+08 1.11E+08 6.29E+07 3.56E+07 2.02E+07
. pri44 S.67E+08 2.70E+08 1.29€+08 6.15E+07 2.93E+07 1.40E+07 6.67E+06 7
page
0 grincipal photon sources in group 13, Bhotons/sec
mean energy = 2.8000 mev. nuclides exceeding 1.0E-03 of total group release rate (7.14E+06) at 1521.9 d
nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
rh106 1.03E+08 5.83E+07 3.30E+07 1.87€E+07 1.06E+07 6.02E+06 3.41E+06
pri44  4&.56E+07 2.18E+07 1.04E+07 &.95E+06 2.36E+06 1.13E+06 5.37E+05
0 grincipal photon sources in group 14, ghotons/sec
mean energy = 3.2500 mev. nuclides exceeding 1.0E-03 of total group release rate (1.03E+06) at 1521.9 d
nuclide time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
rh106 1.77E+07 1.00E+07 5.68E+06 3.22E+06 1.82E+06 1.03E+06 5.86E+05
0 grincipal photon sources in group 15, photons/sec
mean energy = 3.7500 mev. nuclides exceeding 1.0E-03 of total group release rate (4.56E+02) at 1521.9 d
nuclide time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
rh106 7.79E+03 4.42€E+03 2.50E+03 1.42E+03 B8.05E+02 4.56E+02 2.59E+02
0 principal photon sources in group 16, Bhotons/sec
mean energy = 4.2500 mev. nuclides exceeding 1.0E-03 of total group release rate (1.96E-08) at 1521.9 d
nuclide time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
celé2 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08
sm147 3.63E-09 4.02E-09 4.34E-09 4.59E-09 &4.79E-09 4.96E-09 5.09E-09
0 principal photon sources in group 17, ghotons/sec
mean energy = 4.7500 mev. nuclides exceeding 1.0E-03 of total group release rate (9.81E-09) at 1521.9 d
nuclide time after discharge
initial 304.4d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
cel42 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32€E-09
sm147 1.82E-09 2.02E-09 2.18E-09 2.30E-09 2.40E-09 2.49E-09 2.55E-09
0 grincipal photon sources in group 18, Ehotons/sec
mean energy = 5.5000 mev. nuclides exceeding 1.0E-03 of total group release rate (7.28E-09) at 1521.9 d
nuclide time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
ce142 S5.43E-09 5.43E-09 5.43E-09 5.43E-09 5.43E-09 5.43E-09 5.43E-09
sm147 1.35E-09 1.50E-09 1.61E-09 1.71E-09 1.78E-09 1.B4E-09 1.89E-09 72
page

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

0 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2
power= .00 mw, burnuY= 15.mwd, flux= 2.79E+08 n**2-sec
actinide photon release rates, photons/sec
basis = single reactor assembly

0
emean time after discharge
(mev) initial 304.4 4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.00E-02 1.33E+14 5.89E+11 S.89E+11 S.89E+11 5.88E+11 5.88E+11 S5.8BE+11
3.00E-02 B.46E+12 4.62E+10 4.62E+10 4.62E+10 &4.62E+10 &.62E+10 &.62E+10
5.50E-02 1.09E+13 2.02E+10 2.02E+10 2.02E+10 2.02E+10 2.02£+10 2.02E+10
8.50E-02 5.26E+13 1.51E+11 1.51E+11 1.51E+11 1.51E+11 1.51E+11 1.51E+11
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1.20E-01
1.70€-01
3.00€-01
6.50E-01
1.13E+00
1.58E+00
2.00E+00
2.40E+00
2.80E+00
3.25E+00
3.75E+00
4 .25E+00
4 . 75E+00
5.50E+00

total
mev/sec

emean
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uffé6.sum

-90E+10
.90E+10

9.92E+11
7.24E+10

BBA000000-01717-0200-00021 REV 00

2.90E+10
1.90E+10
1.30E+11
6.30E+09
9.16E+08
1.07e+08
3.65E+07
3.50E+04
1.13E+05
1.03E+04
5.95E+03
3.44E+03
1.99€+03
1.80E+03
9.92e+11
7.24E+10

2.90E+10
1.90E+10
1.30E+11
6.30E+09
9.16E+08
1.07E+08
3.65E+07
3.58E+04
1.24E+(}5
1.03E+04
5.95E+03
?.k4E+03
1

2.90E+10
1.90E+10
1.30E+11
6.30E+09
9.16E+08
1.07E+08
3.65E+07
3.67E+04
1.33E+05
1.03E+04
5.95€+03
3.44E+03
1.99E+03
1.80E+03
9.91E+11
7.24E+10

actinide energy release rates,

basis = single reactor assembly

time after discharge

913.1 d
LALTE+D6
LL6E+05
. 78E+405
.20E+06
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S8E+05
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o
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1217.5 d
1.47E+06
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.78E+0S
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.07E+05
JT7E+06

ON=2P N2 OO DWW

1.16€E-02

2
1
1
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1
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1
1
)
3
1
1
9

7

.90E+10
.90E+10
.30E+11
.30E+09
.16E+08
.07E+08
.65E+07
.TTE+04
.40E+05
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.95E+03
.44E+03
.99E+03
.80E+03
.91E+11
.24E+10
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2.90E+10
1.90€+10
1.30E+11
6.30E+09
9.16E+08
1.07E+08
3.65E+07
3.87E+04
1.47E+05
1.04E+04
5.95E+03
?.445*03

9.91E+11
7.24E+10

mev/watt-sec

1

WNW =N

2 ANNWNITOON =N -0

21.9 d
LGTE+06
.L6E+05
.78E+05
.20E+06
. 70E+05
.07E+05
.TTE+06
.02E+06
.58€+05
.21E+04
.82E+04
.26E+01
.83E+01
.41E+00
.58€+00
.66E+00
.37e+00
.48E+00
.81E+07
.16E-02

neutron source intensity as a function of time

sas2h: far-field crit based on b&w 15x15, 3.00wtX,
alpha-n neutron source, neutrons/sec/basis
basis = single reactor assembly

608.8 d

9.54E-13
2.43E-10
2.40€-02
3.39E-03
4.19E-06
9.99€-07
2.59E-04
9.49E-05
1.73€-02
5.53E-04

913.1 d

1217.5 d

1521.9 d

1.68E-12
4.28E-10
3.45E-02
4.34€E-03
6.25E-06
1.47E-06
4.66E-04
1.37€-04
2.22E-02
8.25E-04

1

826.3 d

1.98€-12
.05E-10
.84E-02
.58E-03

1

20gwd/mtu 40X h2o/ 8% uo2

page
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po214
po215
po216
po218
at217
rn218
rn219
rn220
rn222
fra21
fr223
ra22?2
ra223
ra224
ra22b
ac225
ac227
ac228
th226
th227
th228
th229
th230
th232
pa231

u230

u23i

u232

u233

u23s

u235

u236

u238
np235
np237
pu23é
pu23?7
pu238

pu239
pu240
pu2éi
pu42
am239
am240
am24 1
am242m
. am243
- em261
" cm242
cm243
cm2éé
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File Name: tuffé.sum BBA000000-01717-0200-00021 REV

6.54E-03 7.68E-03 8.90E-03 1.02E-02 1.16E-02 1.31E-02 1.47€-02
2.50E-02 2.95E-02 3.39€-02 3.86E-02 4.35E-02 4.88E-02 5.42E-02
1.04E-02 1.20E-02 1.35€-02 1.50E-02 1.62E-02 1.74E-02 1.83E-02
3.11E-03 3.65E-03 4.24E-03 4.86E-03 5.53E-03 6.24E-03 7.00€-03
2.61E-04 3.08E-04 3.58E-04 4.13E-04 4.72E-04 5.356-04 6.02E-04
2.85E-13 1.12E-17 &4.41E-22 1.74E-26 .00E+00 .00E+00 .00E+00
1.98E-02 2.34E-02 2.69€E-02 3.076-02 3.46E-02 3.88E-02 4.31E-02
8.20E-03 9.49E-03 1.07€E-02 1.19E-02 1.29E-02 1.37E-02 1.45E-02
2.27E-03 2.67E-03 3.096-03 3.556-03 4.04E-03 4.56E-03 5.11E-03
1.91E-04 2.24E-04 2.61E-04 3.01E-04 3.44E-04 3.90E-04 4.39E-04
7.61E-09 8.86E-09 1.02E-08 1.16E-08 1.31E-08 1.47E-08 1.63E-08
2.20E-13 8.67E-18 3.41E-22 1.34E-26 .00E+00 .00E+00 .00E+00
1.156-02 1.36E-02 1.56E-02 1.78E-02 2.00E-02 2.24E-02 2.50E-02
5.80E-03 6.71E-03 7.58E-03 8.38E-03 9.09E-03 9.72E-03 1.03€-02
1.336-03 1.56E-03 1.81E-03 2.08E-03 2.36E-03 2.67E-03 2.99E-03
1.376-04 1.61E-04 1.88E-04 2.17E-04 2.47E-04 2.80E-04 3.16E-04
8.57E-05 9.97e-05 1.15E-04 1.31E-04 1.47E-04 1.65E-04 1.84E-04
9.62E-15 1.10E-14 1.24E-14 1.39E-14 1.54E-14 1.69E-14 1.85E-14
1.99€-13 7.82E-18 3.08E-22 1.21E-26 .00E+00 .00E+00 .00E+00
1.26E-02 1.50E-02 1.72E-02 1.96€E-02 2.21E-02 2.48E-02 2.75E-02
4.87E-03 S.64E-03 6.37E-03 7.04E-03 7.64E-03 B8.17E-03 8.62E-03
8.01E-05 9.43E-05 1.10E-04 1.27E-04 1.45E-04 1.64E-04 1.84E-04
5.67E-01 6.14E-01 6.61E-01 7.09€E-01 7.56€E-01 8.03E-01 8.50E-01
2.92E-07 3.17E-07 3.41E-07 3.66E-07 3.90E-07 &.14E-07 4.39E-07
4.76E-02 5.16E-02 5.56E-02 5.96E-02 6.36E-02 6.76E-02 7.15E-02
1.57€-13 6.16E-18 2.42E-22 9.52E-27 .00E+00 .00E+00 00E+00
1.47€E-13 .00E+00 .00E+00 .00E+00 .00E+00 ~00E+00 .00E+00
6.93E-03 7.59E-03 B8.12E-03 8.54E-03 8.87E-03 9.12E-03 9.31E-03
1.60E-01 1.76E-01 1.91E-01 2.06E-01 2.21E-01 2.37e-01 2.52E-01
6.63E+03 6.63E+03 6.63E+03 6.63E+03 6.63E+03 6.63E+03 6.63E+03
1.376+02 1.37E+02 1.37€+02 1.37€+02 1.37E+02 1.37E+02 1.37E+02
1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03
B.32e+02 8.32E+02 8.32E+02 8.32E+02 8.32E+02 8.32E+02 8.32E+02
2.41E-08 1.41E-08 8.30E-09 4.BBE-09 2.86E-09 1.686-09 9.87e-10
3.356+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03
1.29E-01 1.06E-01 8.68E-02 7 11E-02 5.83E-02 4.78E-02 3.91€-02
1.70E-09 1.59E-11 1.49E-13 .40E-15 1.31E-17 1.23E-19 1.15&-21
6.34E+03 6.31E+03 6.26E+03 6.22E+03 6.18E+03 6.14E+03 6.10E+03

neutron source intensity as a function of time

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

alpha-n neutron source, neutrons/sec/baSIs
basis = single reactor assembly

initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
5.12E+02 5.12E+02 5.12E+02 5.12E+02 5.12E+02 5.12E+02 5.12E+02
9.34E-02 9.34E-02 9.34E-02 9.33E-02 9.33£-02 9.336-02 9.33E-02
4£.90E-08 4.70E-08 4.52E-08 4.34E-08 4.176-08 &.00E-08 3.85E-08
1.66E-12 1.64E-12 1.64E-12 1.64E-12 1.64E-12 1.64E-12 1.64E-12
1.36E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
2.14E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
1.31E-05 1.72E-05 2.12E-05 2.50E-05 2.86E-05 3.216-05 3.55E-05
7.75E-13 7.71E-13 7.68E-13 7.65E-13 7.62E-13 7.59€-13 7.56E-13
7.43E-16 7.643E-16 7.43E-16 T.43E-16 7.43E-16 T.43E-16 T.42E-16
1.24E-21 1.99E-24 3.21E-27 5.12E-30 .00E+00 .00E+00 .00E+00
9.90E-08 2.74E-08 7.69E-09 2.2BE-09 7.96E-10 3.89E-10 2.77E-10
1.43E-15 1.41E-15 1.38E-15 1.35€E-15 1.32E-15 1.30E-15 1.27E-15
3.03E-18 2.94E-18 2.B4E-18 2.76E-18 2.67E-18 2.58E-18 2.50E-18

20gwd/mtu 40% h20/ 8% uol

page
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NOVIEUN -

6.

3.
1.
1.
9.
&.
1.

cm245
total

File Name:

tuffé6.sum

7.66E-27 7.66E-27 7.66E-27 T.66E-27 T7.66E-27
1.88E+04

1.87E+04

1.87E+04

BBA000000-01717-0200-00021 REV 00

7.66E-27 T.66E-27
.86E+04

1

1.86E+04

neutron source intensity as a function of time

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

spontaneous fission neutron source,

= single reactor assembly

3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo?2
neutrons/sec/basis

826.3 d

2.18E-05
.97E-06
.72E-07
43E+01
.68E+00
.5TE+02
.41E-21
.17E+05
.00E+00
.39E-11
.22E-25
.69E-27
.65E-03
.13E+03
.T4E-01
.20E-01
.38E-09
.28E-09
.0CE+00
.37€-08
.59E-12
.90E-15
.42E-18
.0CE+00
.38E-09
T6E-17
.27E-16
.08E-27
3.47E-27
1.19E+05

BB AN NINNN Do

NWN= W=

1.88E+04 1.B8E+04
initial 304.4 d

1.45€-05 1.58E-05
S5.97E-06 6.47E-06
4.256-07 4.66E-07
1.43E+01 1.43E+01
1.68E+00 1.68E+00
1.57E+02 1.57E+02
1.22E-09 1.75E-21
1.176+05 1.17E+05
9.66E-10 .00E+00
7.396-11 7.39€-11
2.02E-08 2.26E-25
1.98E-05 7.70E-27
8.74E-03 7.17€-03
1.17E+403 1.16E+03
2.74E-01 2.74E-01
6.21E-01 6.21E-01
1.76E-09 1.69E-09
1.28E-09 1.28E-09
1.03E-22 .00E+00
5.03E-09 6.62E-09
3.6BE-12 3.67E-12
2.09E-12 3.98E-15
3.42E-18 3.42E-18
6.89E-26 .00E+00
4.94E-07 1.37E-07
3.12E-17 3.05E-17
3.95E-16 3.83E-16
2.08E-27 2.08E-27
3.47E-27 3.47€E-27
1.19E+05 1.19E+05
1.386+05 1.37E+05

boundaries, mev

43E+00
Q0E+00
85E+00
40E+00
00E-01
00E -01
00E-01

2.00E+01

.00E-01

basis

608.8d 913.1d 1
1.70e-05 1.82€E-05
6.976-06 7.47E-06
4.99E-07 5.25€-07
1.43E+07 1.43E+01
1.68BE+00 1.68E+00
1.57E+02 1.57E+02
1.65E-21 1.59E-21
1.17E+05 1.17E+05

.00E+00 .00E+00
7.39e-11 7.39E-11
2.25E-25 2.25E-25
7.70e-27 7.70E-27
5.876-03 &4.81E-03
1.16E+03 1.15€E+03
2.74E-01 2.74E-01
6.21E-01 6.21E-01
1.63E-09 1.56E-09
1.286-09 1.28E-09

.00E+00 .00E+00
8.15E-09 9.61E-09
3.656-12 3.64E-12
3.976-15 3.95E-15
3.42E-18 3.42E-18

.00E+00 .00E+00
3.84E-08 1.14E-08
2.99€-17 2.93E-17
3.71E-16 3.59E-16
2.08E-27 2.08g-27
3.47E-27 3 4TE-27
1.19€+05 . 19405
1.37e+05 1.37E+05

217.5 d 1521.9 d 1
1.94E-05 2.06E-05
7.97E-06 8.47E-06
5.45E-07 5.60£-07
1.43E+01 1.43E+01
1.68E+00 1.68E+00
1.57E+02 1.57E+02
1.53E-21 1.47E-21
1.17E+05 1.17E+05
.00E+00 .00E+00
7.396-11 7.39E-11
2.24E-25 2.23E-25
7.70E-27 7.70E-27
3.94E-03 3.23E-03
1.14E+03 1.13E+03
2.74E-01 2.74€E-01
6.21E-01 6.20E-01
1.50E-09 1.44E-09
1.28E-09 1.28E-09
.00E+00 .00E+00
1.10E-08 1.24E-08
3.62E-12 3.61E-12
3.93E-15 3.92E-15
3.42E-18 3.42E-18
.00E+00 .00E+00
3.97E-09 1.94E-09
2.87E-17 2.82E-17
3.48€E-16 3.37eE-16
2.08€E-27 2.08E-27
3.47€-27 3.47E-27
196405 1.19€E+05
1.376+05 1.37E+05

1.37€+05

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

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

initial

.000E+00
-649E+03
«034E+04

alpha-n neutron spectra, neutrons/sec/basis
basis = single reactor assembly

304.4 d

.000E+00
3.642E+03
1.032E+04
2.771E+03
1.559€+03
&.528E+02
7.076E+01

608.8 d

.000E+00
3.634E+03
1.029€+04
2.765E+03
1.555E+03
4.518E+02
7.061E+01

913.1 d

.000E+00
3.626E+03
1.027E+04
2.759E+03
1.552E+03
4.508E+02
7.045E+01

1

3.
1.
2.
1.
4

217.5 d

.000E+00
618E+03
025€E+04
753€E+03
549E+03

-498E+02

1521.9 d

.000E+00
3.610E+03
1.023E+04
2.747€+03
1.545€+03
4.488E+02

7.030E+01 7.015E+01

ATTACHMENT XIV -

1826.3 d

3.
1.
2.
1.
4.
7.

.000E+00
603E+03
021E+04
T41E+03
542E+03
479E+02
000E+01

Page 53
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8 1.70E-02 - 1.00E-01 .000E+00 .000E+00 .OOOE+00 .00OE+00 .OQOOE+00 .00OE+00 .000E+00
9 3.00E-03 - 1.70E-02 .000E+00 .QO00E+00 .OOOE+00 .00OE+00 .QOO0E+00 .000E+00 .000E+00
10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .O0OOE+00 .000E+00 .O00E+00 .0O00E+00 .QO0E+00
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .O0OOE+00 .000E+00C .000E+00 .000E+00 .0OOE+00
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .000E+00 .OCOE+00 .0OOE+00 .QO0OE+00
13 1.00E-05 - 3.00E-05 .000£E+00 .00QE+00 .0Q0E+00 .000E+00 .OCOE+00 .000E+00 .000E+00
14 3.05E-06 - 1.00E-05 .000E+00 .000E+00 .OOOQE+00 .00CE+00 .O0O0E+00 .00OE+00 .000E+(QO
15 1.77E-06 - 3.056E-06 .00O0E+00 .000E+00 .QOOE+00 .000E+00 .000E+00 .000E+00 .0CODE+00
16 1.30E-06 - 1.77E-06 .000E+00 ,000E+00 .OOOE+00 .0Q00E+00 .0OO0E+00 .000E+00 .000E+00
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .QO0CE+00 .000E+00 .00OE+00. .0O0O0E+00 .0COE+00
18 1.00E-06 - 1.13E-06 .000E+00 .0O0QE+00 .Q0Q0E+0C .0COE+00 .OOCE+00 .000E+00 .0QOE+00
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .00CE+0C .000E+00 .OOCE+00 .OQO0E+00 .OOOE+00
20 4.00E-07 - B.00E-07 .000E+00 .QCQE+Q0 .000E+00 .0CO0E+00 .000E+00 .000€E+00 .000E+0Q0
21 3.25E-07 - &.00E-07 .0O0OE+00 .0QO0E+00 .O0COE+Q0 .0COE+00 .0QOE+00 .000E+00 .00OE+00
22 2.25E-07 - 3.256-07 .000E+00 .QOOE+00 .000E+00 .0OCOE+00 .00CE+00 .00Q0E+00 .0O0DE+(Q0
23 1.00E-07 - 2.25E-07 .000E+00 .0QOE+00 .0QOE+00 .0QOOE+00 .000E+00 .000E+00 .000E+0Q0
24 5.00E-08 - 1.00E-07 .000E+00 .0COE+00 .00CE+00 .OCOE+00 .OOOE+00 .000E+00 .000E+00
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .0O00E+00 .QQOE+00 .00OE+00 .000E+00 .0COE+00
26 1.00E-08 - 3.00E-08 .000E+00 .QOOE+00 .O0Q0E+00 .OCOE+00 .0Q0OE+00 .000E+00 .000E+0Q0
27 1.00E-11 - 1.00E-08 .000E+00 .QOOE+00 .0Q0E+00 .OCOE+00 .000E+00 .000E+00 .0OOE+00
? 1.8856+04 1,.881E+04 1.877€+04 1.873E+04 1.B69E+04 1.865E+04 1.861E+04 7
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 40% h2o0/ 8% uo2
spontaneous fission neutron spectra, neutrons/sec/basis
basis = single reactor assembly
boundaries, mev initial 306.4d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
1 6.43E+00 - 2.00E+01 2.267E+03 2.267€E+03 2.266E+03 2.265E+03 2.263E+03 2.261E+03 2.259E+03
2 3.00E+00 - 6.43E+00 2.485E+04 2.484E+04 2.484E+04 2.4B4E+04 2.4B4E+04 2.4BLE+04 2.4B4E+04
3 1.85E+00 - 3.00E+00 2.708E+04 2.707E+04 2.707E+04 2.706E+04 2.705E+04 2.704E+04 2.703E+04
4 1.40E+00 - 1.85E+00 1.534E+04 1.534E+04 1.534E+04 1.535E+04 1.536E+04 1.537E+04 1.538E+04
5 9.00E-01 - 1.40E+00 2.106E+04 2.106E+04 2.106E+04 2.106E+04 2.107E+04 2.109E+04 2.110E+04
6 4.00E-01 - 9.00E-01 2.347E+04 2.346E+04 2.346E+04 2.346E+04 2.345E+04 2.344E+04 2.343E+04
7 1.00E-01 - 4.00E-01 4.633E+03 4.633E+03 4.632E+03 4.630E+03 4.626E+03 4.621E+03 4.617E+03
8 1.70E-02 - 1.00E-01 .000E+00 .QO0OE+00 .0O0QOE+00 .Q00E+00 .000E+00 .000E+00 .0QOQE+0Q0
9 3.00E-03 - 1.70E-02 .000E+00 .0O0OE+00 .0O0CE+00 .OOOE+00 .000E+00 .000E+00 .0QCE+00
10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .000€E+00 .000E+00 .000E+00 .0OO0E+00 .00CE+00
11 1.00E-04 - 5.50E-04 .000E+Q00 .0COE+00 .000€E+00 .000E+00 .000E+00 .0O0Q0E+00 .00QE+00
12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .000E+00 .O0OOE+00 .000E+00 .000E+00 .000E+00
13 1.00E-05 - 3.00E-05 .O000E+00 .000E+00 .000€E+00 .OCOE+00 .00O0E+C0 .OO0QE+Q0 .000E+00
14 3.056-06 - 1.00E-05 .000E+00 .000E+C0 .000E+00 .0COE+00 .OOOE+Q0 .OO0OE+00 .00OE+00
15 1.77E-06 - 3.056-06 .000E+00 .0O0E+00 .000E+00 .OOOE+00 .OOOE+00 .000E+00 .O00E+00
16 1.30E-06 - 1.77E-06 .0COE+00 .0OOE+00 .000E+00 .0COE+00 .000E+00 .000E+0Q0 .00O0E+00
17 1.13E-06 - 1.30E-06 .000E+0Q0 .000E+00 .OOOE+00 .OCOE+00 .000E+00 .Q00E+0C .000E+00
18 1.00€-06 - 1.13E-06 .000E+00 .O000E+00 .0O0E+00 .00OE+0C .QOOE+00 .000E+00 .000E+00
19 8.00E-07 - 1.00E-06 .000E+00 .0OOE+00 .000E+00 .OOOE+00 .OOQE+00 .000E+00 .0O00E+00O
20 4.00E-07 - 8.00E-07 .OO0O0E+00 .0O00E+00 ,.000E+00 .OCOE+00 .OOOE+00 .0Q00E+00 .000E+00
21 3.25E-07 - 4.006E-07 .000E+00 .0OO0E+00 .O0OOE+00 ,OOOE+00 .OOOE+00 .000E+00 .QOOE+00
22 2.25E-07 - 3.25E-07 .OOO0E+00 .0O00E+00 .00OE+00 .0O0OE+00 .OOOE+00 .QQOE+00 .000E+00
23 1.00E-07 - 2.25E-07 .00O0E+00 .0OOE+00 ,000E+00 .0OO0E+00 .000E+00 .OCOE+Q00 .000E+00
26 S.00E-08 - 1.00E-07 .000E+00 .000E+00 .Q00E+00 .QOOE+00 .000OE+00 .000E+00 .000E+00
25 3.00E-08 - 5.00E-08 .000E+00 .000E+00 .000E+00 .QOOE+00 .0O00E+00 .0O00E+00 .00OE+0O0
26 1.00E-08 - 3.00E-08 ,Q00E+00 .000E+00 .0OOE+00 .0O00E+00 .000E+00 .OCOE+00 .000E+00
27 1.00€E-11 - 1.00E-08 .000€+00 .000E+00 .000E+00 .000E+0Q0 .0Q0E+00 .0COE+00 .00CE+00
0 1.187€+05 1.187€E+05 1.1876+05 1.187E+05 1.187E+05 1.187E+05 1.186E+05 78
1 page

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

boundaries, mev

.43E+00
.00E+Q0
.85€E+00
.40E+00

= OOVRINOVISUWN=20OO0RNOWVMT S WN -

PN bl ad b vd D acd wd b s

0
1
1
0

2.00E+01
.43E+00
.00E+00
.85E+00
.40E+00
.00€E-01
.00E-01
.00E-01
.70€-02
.00E-03
.50E-04
.00E-04
.00E-05
.00E-05
.05€-06
.7T7E-06
.30€-06
-13€-06
.00E-06
.00E-07
.00E-07
.25€6-07
.25€-07
.00E-07
.00E-08
.00€E-08
.00E-08

= L U 2 N G 3™ 0 b 2 b L it (] UV L 2§ 20 =2 =2 W O

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

initial

.267E+03
.849E+04
.TL1E+04
.812E+04
.262E+04
.392E+04
. 7T04E+03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+00
.000E+00
.000E+00Q
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
1.375E+05

2
2
3
1
2
2
4

tuff6.sum

2
2
3
1
2
2
4

1

BBAQ00000-01717-0200-00021 REV 00

ATTACHMENT X1V -

(using reaction spectra for uranium dioxide)

neutron spectra, neutrons/sec/basis

basis
304.4 d

.26T7E+03
.B49E+04
.739E+04
.811E+04
.262E+04
.392E+04
.703E+03
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00Q
.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.375€e+05

608.8 d

.266E+03
.848E+04
LT37E+04
.811E+04
.261E+04
.391E+04
.702E+03
.000E+00
.000E+0Q0
.000E+0Q0
.000E+0Q0
.000E+00
.000E+00
.000E+00
.Q00E+0Q0
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+0Q
.000E+00
.000E+00
1.374E+05

2
2
3
1
2
2
4

gamma sources determined *

master photon library
in binary mode

light elements
actinides
fission products

OO0

1
5
)]
4
* 3.0000E-01
6
8
1
1

case applies the following photon data base

the sources include photons of nuclides for...

913.1 d

.265E+03
.84TE+04
T34E+04
.811E+04
.261E+04
2.391E+04
4.700E+03
.000E+00
.0C0E+Q0
.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+00
.000E+00
.000E+00
1.374E+05

2
2
3
1
2

single reactor assembly

1217.5 d

2.263E+03
.B4L6E+04
.730E+04
.B11E+04
.262E+04
2.390E+04
4 .696E+03
.000£+00
.000€E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000£+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+QD
.000E+00
.000E+00
.000E+00
.000E+00
.000E+C0
.000E+CO
.000E+00
1.374E+05

N =N

gamma source spectrum for gamma lines (sas2) .
1826.25 day time of the requested nuclides
mev / second

energy interval in mev

.0000E-02
.0000E-02
.0000E-01
.0000E-01

4 .0000E-01

6.0000€E-01
‘8.0000E-01

.0000E+00
.3300E+00

.0000E-02
.0000E-01
.0000E-01
.0000E-01
.0000E-01
.0000E-01

-3300E+00

5
1
e
3
4
]
-]
}
1.6600E+00

.0000E-01
.0000E+00

photons / second

1
4
2
7
1
&
1
6
4
1

1389E+12
4703E+11
2869E+11
1950E+10
4071E+11
2383E+10
1773E+12
24T1E+Q9
0598E+09
0379€+09

1521.9 d

2
2
3
1
2
2
4

1

.261E+03
.B845E+04
.726E+04
.812E+04
.263E+04
.388E+04
.691E+03
.000€+00
.000E+00
.000€E+00
.000E+00
.000€+00
.000€+00
.000E+00
.000E+00
.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.373E+05

1826.3 d

2
2
3
1
2
2
4

9

.259E+03
.B45E+04
.723E+04
.812E+04
.264E+04
.388E+04
.687E+03
.000€E+00
.000E+00
.000E+00
.000E+00
-.000€+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000£+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.373E+05

3.4166E+10

3
3
3
4
2
8
S
4
1

.3528E+10
.4304E+10
.7988E+10
.9249E410
.1191E+10
+2409E+11
.6224E+09
< T297E+09
.5517€+09
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-0 O=0000

1
2
2
3
4
5

File Name:

6600E+00
00C0E+00
5000E+00
0000E+00
0000E+00
0000E+00

6.5000E+00
8.0000E+00
totals

tuff6.sum

to
to
to
to
to
to
to
to

2
2
3
4
5

0000E+00
5000€E+00
0000€E+00
0000E+00
0000E+00

6.5000E+00
8.0000E+00
1.0000E+01

2
6
4
5
5
2
4

8
3

.5559E+08
.5386E+08
.9296E+06
.5379E+05
.3567E+03
. 1440E+03
. 1954E+02

.8927€+01

.2592E+12

total energy from nuclides with spectrum data
total energy from nuclides with no spectrum data

.results on logical unit no. 71, position

2, for time step 6,

BBA0C0000-01717-0200-00021 REV 00

subcase

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

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

ATTACHMENT XIV - Page 56

4.6772E+08
1.4712E+409
1.3556E+07
1.9383E+06
2.4105E+04
1.2328E+04
3.0417E+03
8.0034E+02
1.0284E+12

1.0284E+12
2.3297E+05

7. (run position 1, case position 2)
h2o/ 8% uo2
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primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )

1
- module saszh

File Name: tuff5.sum BBAO00000-01717-0200-00021 REV 00 ATTACHMENT XV -

Will be called

SAS2H: Far-Field Crit based on B&W 15x15, 3.00wtX%, 20gwd/mtu 40% H20/ 8% UO2

44group
’

! mixtures

arbm-ftuff

kr-83
kr-85

pd- 105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
ta-139
pr-141
pr-143
ce-144
nd- 143
nd- 145
pm- 147
pm-148
nd-147
sm-147
sm- 149
sm-150
sm-151
sm-152
gd- 155
eu-153
eu-154
eu-155
arbm-tuffi

arbm-tuff2

- ah d d e o D d d ek e o D d D d e ek ed ek e D il md D D h D ek ek D ek d e d D ed ek h h B R

latticecell

of tuff infinite slabs:
2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354
13027 4.434 14000 20.193 19000 1.370 20000 1.439
26000 0.494 92235 0.567 92234 0.007 92236 0.136
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
20 538 end
end
1- 20 538 end
1- 20 538 end
0 538 end
0 538 end
20 538 end
-20 538 end
-20 538 end
-20 538 end
1-20 538 end
1-20 538 end
20 538 end
end
1- 20 538 end
1-20 538 end
-20 538 end
20 538 end
538 end
0 538 end
20 538 end
20 538 end
20 538 end
20 538 end
20 538 end
20 538 end
0 538 end
20 538 end
0 538 end
20 538 end
20 538 end
0 538 end
0 538 end
20 538 end
20 538 end
20 538 end
-20
20

ok ek ek ek ek - o
un
(v
o

-
wn
W
[e-]

-

538 end
538 end
0 538 end
. 0533 9000

13

260
1.90533 9000

1302

2600

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 1-
0 1-
0 1-
0 1-
01-
01-
01-
0 1-
0 1-
01-
01-
0 1-
01-
01-
01-
01-
0 1-
0 1-
01-
0 1-
0 1-
01-
1.9

.326 8016 57.779 11023 0.789 12000 0.490
0 14000 27.919 19000 1.894 20000 1.989

3 2 1.0 323. end

.326 8016 57.779 11023 0.789 12000 0.490
0 14000 27.919 19000 1.894 20000 1.989

33 1.0 323. encl

1001 2
27 6.13
00 0.68
1001 2
7 6.13
0 0.68

Page 1
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1

File Name: tuffS.sum

!  fuel-pin-cell geometry:
!

symms labcel |
’

340. 280.

13 281. 2 end

BBA000000-01717-0200-00021

REV. 00

[
s
s

’

assembly and cycle parameters:

npin/assm=1 fuelngth=280. ncycles 1 nlib/cyc=5 volfueltot=1.1494E7
prtntlevel =6 inplevel=0 end

power=0
end
00000000000
0000000000000
00 00
00 00
00 0o
00 [.1}
(1] oo
00 oo
oo 00
0o 00
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 00
00 00
00 0o
00 00
000000000
0000000

Dl o o o
FFEFPPPPEETEL
re rr
rr rr
rr rr
FEPEFFErrerer
FPPFFEPECELT
rr rr
rr re
rr rr
rr rr
rr rr
aaaaaaaaa

aaaaaaasaaaa
as aa
aa aa
aa aa
aaaaaaaaaaaaa
agasaaaaaaaaa
aa aa
aa aa
aa aa
aa aa
aa aa
88888888888
8888383888888
88 - 88
88 88
88 88
88888888888
88888888888
88 88
a8 88
88 88
8888888888888
88888888888 -

.004 burn=3.6525e4 down=1.82625e3

IRREARRRERRR]
ii
1

vv v
vv v
vv vv
vv v
vv vV
vv \AJ
vV vv
vv vv
v vy
vV vv
vvv
v
1/
144
//
//
//
//
/7
//
1/
17/
/7

99999999999
9999999999999
99 g9

99 9999999
99 9999999
99 99
99 99
99 99
9999999999999
99999999999

22222222222
2222222222222
22 22

22
2222222222222
2222222222222

eeeeeeeeeceeee
eeeeeeceeeeceee

eeeeeeceee
eeeeceecee

eeeeeceeeceee
ceeeeeeeeeceee

S$88S8SSSSSS
SSSS5SSSSSSSS
8S Ss

$S88SS8SSSSSS
8SSSSSSSSSSS

$S SS
$§588585S888S8S
SSS5888888S

88883888888
8888888888888
88 88
88 88

88 88
88888888888
38888888888

8
88 88

88
8888888888888
88888888888

ATTACHMENT XV -

nn nn
nnn nn
nnnn nn
nn nn nn
N nn nn
nn nn nn
nn nn nn
nn nn  nn
nn nn nn
nn nnnn
nn nnn
nn nn

1/

1/

1/
//
/7
//
1/
//
//
/7
7/
//

Page 2

S§SSS5SSS888S
§8SS8SSSSSSSSS
8s SS

S5S8558SS88SS
SSSSSSSSSSSS

S8 SS
8SSSSSSSSSSSS
S$SSSSS8S8SSS

99999999999
9999999999999
99 99
99 99

99
9999999999999
999999999933

99

99
9999999999999
999999999999

666666666666
2266666666666

66

66

666666666666
6666666666666
66 66
66 66
66 66
6666666666666
66666666666
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-

PR
-
-

File Name: tuff5.sum

88888888888
8888888888888
88 88
88 88

8 8
88888888888
88888388888
88 88
88 88
88 88
8888888888888
88888888888

S$8S8SSSSSSS
$$55S8SSSSSSS
8s ss

$585558SSSSS
8855585585588

8S b3
$8SSSSS8SSSSSSS
S§SS8S588S5SSS

BBA000000-01717-0200-00021 REV 00

22222222222
5522222222222

22
2222222222222
2222222222222

gecceceeccceccecce
ccececceeccceccece
cCc cc

cc cc
ccecececcecececcecccee
[ of of of o 54 Y o4 oF of o] o4

33333333333
3333333333333
33 33

33

33

333

333

33

33

33 33
3333333333333
33333333333

aaasaaaaa

aaaaaaaaaaa
aa aa
aa aa
aa aa
aaaaaaaaaaaaa
aaaaaaaaaaaaa
aa aa
aa aa
aa aa
aa aa
aa aa

ATTACHMENT XV

—————— g g o o g
o p—— g > - g f— ——

——
———
———

o~
——
———
——
——
——
——

Page 3

22222222222
2222222222222
22 22

22
2222222222222
2222222222222

eceeeceeeeeeee
eeeececeeeeeeee

eeceeeeceee
eceeeeeee

eeeeeceeceeccee
eeeeeececeeee

e v 3 e e ok ok ok ok ol 9 W o o ok o e e e ol e ok v o o o e o o o o o e o e O o e ke o o o e e o S e e o o e o e ok e e o e e e e o e o e e e e e e e ek e
WREN KRR AR ARRTAR A AR TSR RARARRAARR TR RTA R RN RR AR dr ddekdkhhddddeddddhddddhidhhhhhdtkkid
PR ITTYI I TR T TR SRS ST ISR SRR A 22222 2 st i s ittt Rl dd R ll] )

wrd ek ke
wede sk
L2 s 22
ehdkk
*dedew ok

code system:

program verification information

scale version:

hkRh
LA A2 23
o de %ok I
*dekdh R
hhhhi

ARRERRRRRRRNNNAERRAT AR AN EARARARRRRARANR AR AR ANA AR RAR AR AR AR RN AR hhdhrdrdhkdd
KRR RERRRENRTRA T AR RARARARALAARARRNRRRAAANRRRERAARRARARRRAAAR AR RN Ahh bbb hhhd

hkRh R
hhkkkd
ik k
dedede kN
(24 23]
kR k ok
khhkk
L2 422
Hhkkkh
L2 2 2.2
wedrkkh
whdhhd
kR
kdedk R
L2 4 43
ik n
bk
hRkdkw

program: 000004

creation date: 03/13/96

library:

test code: origens

version: 3.0

jobname: davis

date of execution: 08/28/96

time of execution: 18:23:21

Jusri/ornl/Scale/bin

wr ek
khhkk
wkhkk
hhhh
drdrkd ok
Thkhkk
*hhkd
L a2 23]
kkhk
L2 2.4 3]
hhhkk
*dkehhd
whRRk
dehehdkd
hhkwd
e ddekd
*hdhhk
LA 22 2]

R Y

-
PPN QP I I (T (I U

RS N QU W N \IIE QU e ¥

——
— —a
—
b
—h b
-
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hkkhk
Rk ok

q array has 1 entries.
q array has 1 entries.
q array has 1 entries.
q array has 1 entries.

1 entries.

g array has
b

Xv -

L. ﬁrec. machine word applied has, at least, a 16 significant figure accuracy.
s

ort-lived split test fraction, gxn = 9.1188E-04

half-norm of matrix used, axn = 7.0000E+00
4-place-accuracy-retention ratio, ratio4 = 6.4516E-13

q array has 20 entries.

q array has 1 entries.

q array has 1 entries.

q array has 1 entries.

g array has 1 entries.

q array has 1 entries.

q array has 12 entries.

library information...

cross-section data taken from position number 1 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

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 {ibrary updated was...

ARRRNAEARNERRRTRERRRNERARRAARARRIRTARAARR R RN R RN AR AR A AR SRR R TR hr bbbk b

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

fission product yields are from endf/b-v
ghoton 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

* % % %R AR EREREERR

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

ARARRAREERRARNRERRN T AR RRRARRARARAAARRRNAANT AR RANRA RN AR SR RN Rd ATk khdd

LI IR B IR 2 2 B N IR 2% IR 2% R Ok R O 2

Page 4

o & ke
*hkkd
P23 2222223223222 XSRS AT RN TLLI LRSS LRSS 2230 S22 222 a2 2t il ad st i at b hlsd
ARREAERRRRRARRRRRRARRAAR AR RRR AR AR SN A RN AR R IR Rl AR R R e Al ke o e s et ok ok e ok e
Al R AR R AR R AR e A vk e e U o o e o o e o ok e e ol o o e o e e o e e e o o o o o ok e o e o e e e o o o o e e e e ok o ok o e e e
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[=X-J XY=

O =200

0COO0 =

(-2

total 1.52E+06

total

File Name: t

hhhhkhkhkhh kbbb kikd

.other iden

data set n
8/28/1996
1697

689
129
879

Kok Ahhhhhkrkhhdhrhhhdhk

sas2h: far-field crit base

initial 1

na 23 1.73e+05 1.
al 27 1.35E+06 1.35E+06
1.52E+06

sas2h: far-field crit base

initial 1
u234 2.12E+03 2
u23s 1.726+05 1
u236  4.12E+04 4
u238 B.64E+06 8
np237 9.99E+03 9.99E+03
8.88E+06 8.88E+06
sas2h: far-field crit base

poMer= .00mw, burny
{note, k-infinities, clad
initial
productions .023168E+06

absorptions 8.460999E+05

k infinity 1.209275E+00
initial

actinide

absorptions  8.423347E+05

non-actinide

abs. fracs. 4.450142E-03

saszh: far- field crit base

uff5.sum BBA000000-01717-0200-00021 REV 00

oo o 9 de e e o e o v I e e o o e e ok o ok o e A o W e o o o o o o g o o W o o o o I T e ke o ke o e o e e e o e ot o

tification and sizes of library.
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
LTI T2 23222 322222322220 222 2222222222 2 22 o222 2oz iz st nssl )

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

d on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2
nucl ide concentrat1ons, grams
basis =single reactor assembly

d on b&w 15x15, 3.00wt¥X, 20gwd/mtu 40% h2o/ 8% uo2
p= 29.muds flux— 3.00E+08n/cm**2-sec
asis =

and moderator absorptions are correct only, if correctly weighted cross sections are applied.)
478.8 305.0 d 7305.

1826.3 d 652.5 d

1.023204E+06  1.023241E+06 1. 023278E+06 1.023315E+06

B.461583E+05 B8.462148E+05  B.462709E+05  B8.463270E+05
1.209235E+00  1.209198E+00  1.209161E+00  1.209125E+00
1826.3 d 3652.5 d 5478.8 d 7305.0 d

B8.4237B1E+05 B8.423998E+05  8.424216E+05

&4.493117E-03  4.533887E-03  4.574358E-03  4.614592E-03
d on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2
fraction of total a sorgtlon rate

8.423564E+05

power= .00mw, burnup= 29. mud flux= 3 O0E+ 8nlcm**2 sec

initial ' 1826.3 d 3652.5 d '5478.8 d 7305.1 d
sm149 .00E+00 3.63E-05 7.24E-05 1.08E-04 1.44E-04 1.44E-04
sm151 .00E+00 1.51E-06 2.96E-06 &.36E-06 S5.70E-06 5.70E-06
nd143 .00E+00 7.23E-07 1.45E-06 2.19E-06 2.92E-06 2.92E-06
xe135 .00E+00 2.28E-06 2.28E-06 2.28E-06 2.2BE-06 2.24E-06
gd157 .00E+00 3.72€E-07 T.41E-07 1.11E-06 1.47E-06 1.47E-06
rh103 .00E+00 3.356-07 6.B1E-07 1,.03E-06 1.37€-06 1.37E-06
gd155 .00E+00 1.44E-07 4.69E-07 8.80E-07 1.33E-06 1.33E-06
cd113 .00E+00 3.17E-07 6.34E-07 9.49E-07 1.26E-06 1.26E-06
xe131 .00E+00 2.35€E-07 &.72E-07 ., T.09E-07 9.46E-07 9.46E-07
cs133 .D0E+00 '1.83€-07 3.67€E-07 ‘S.51E-07 7.35E-07 7.35E-07
tc 99 .00E+00 1.36E-07 2.71E-07 4&.07E-07 S5.43E-07 5.43E-07
sm147 .00E+00 6.04E-08 1.77€E-07 3.08E-07 4&.43E-07 4.43E-07
nd145 .00E+00 1.04E-07 2,.0BE-07 3.12E-07 &.16E-07 4.16E-07

ATTACHMENT Xv -

page 5

light elements

actinides

1.023315E+06
8.463269E+05
1.209125E+00
7305.1 d

8.424216E+05

4,614472E-03
fission products

page

page

page

page

4
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eui51 .00E+00 2.17E-08 8.55€-08 1.90£-07 3.33E-07 3.33E-07
mo 95 .00E+00 6.69E-08 1.39E-07 2.12E-07 2.85€-07 2.85E-07
pm147 .00E+00 2.00E-07 2.54E-07 2.69E-07 2.73€-07 2.73E-07
sm152 .00E+00 5.55E-08 1.11E-07 1.67E-07 2.22€-07 2.22E-07
kr 83 .00E+00 4.45E-08 B8.91E-08 1.34E-07 1.78E-07 1.78€-07
cs135 .00E+00 4.12E-08 B8.24E-08 1.24E-07 1.656-07 1.65E-07
eul55 .00E+00 8.33E-08 1.23E-07 1.426-07 1.51E-07 1.51€E-07
rul01 .G0E+00 3.25E-08 6.50E-08 9.74E-08 1.30E-07 1.30£-07
pri41 .00E+00 2.97E-08 6.01E-08 9.056E-08 1.21E-07 1.21E-07
eul53 .00E+00 2.78E-08 5.57E-08 8.356-08 1.11E-07 1.11E-07
1a139 .00E+00 2.4BE-08 &.96E-08 7.45E-08 9.93-08 9.93E-08
pd105 .00E+00 1.06E-08 2.13E-08 3.20E-08 4.26E-08 4.26E-08
zr 93 .00E+00 1.03E-08 2.06E-08 3.08E-08 4.11€-08 4.11E-08
i129 .00E+00 7.63E-09 1.53E-08 2.30E-08 3.06E-08 3.06E-08
nd144 .00E+00 S5.77E-09 1.32E-08 2.06E-08 2.80£E-08 2.80E-08
mo 97 .00E+00 5.64E-09 1.13E-08 1.69E-08 2.26E-08 2.26E-08
ag109 .00E+00 4.03E-09 B.06E-09 1.21E-08 1.62E-08 1.62E-08
zr 91 .00E+00 2.54E-09 5.20E-09 7.85E-09 1.056-08 1.05E-08
y 89 .00E+00 2.44E-09 4.98E-09 7.52E-09 1.01€-08 1.01E-08
ba137 .00E+00 6.58E-10 2.53E-09 5.49E-09 9.41E-09 9.41E-09
ru102 .00E+00 2.29E-09 &4.58E-09 6.87E-09 9.16E-09 9.16E-09
rh105 .00E+00 B8.28E-09 8.28E-09 8.28E-09 8.28E-09 8.25E-09
cels2 .00E+00 2.05E-09 &4.11E-09 6.16E-09 8.21E-09 8.21E-09
nd148 .00E+00 1.99€E-09 3.99E-09 5.98E-09 7.98E-09 7.98E-09
nd146 .00E+00 1.66E-09 3.32E-09 4.98E-09 6.656-09 6.65E-09
sr 90 .00E+00 1.97E-09 3.71E-09 S5.24E-09 6.60E-09 6.60E-09
ba138 .00E+00 1.42E-09 2.83E-09 4.25E-09 5.66E-09 5.66E-09
in115 .00E+00 1.3BE-09 2.76E-09 4.15E-09 5.53E-09 5.53E-09
pd108 .00E+00 1.3BE-09 2.75E-09 4.136-09 5.51E-09 5.51€-09
cel40 .00E+00 1.31E-09 2.64E-09 3.96E-09 5.29E-09 5.29E-09
xe132 .00E+00 1.21E-09 2.42E-09 3.62E-09 &.83E-09 4.83E-09
mo 98 .00E+00 8.46E-10 1.69E-09 2.54E-09 3.38E-09 3.38E-09
mo100 .00E+00 8.09E-10 1.62E-09 2.43E-09 3.24E-09 3.24E-09
pd107 .00E+00 7.97E-10 1.59E-09 2.39E-09 3.19E-09 3.19E-09
xe134 .00E+00 7.856-10 1.57E-09 2.35E-09 3.14E-09 3.14E-09
sm150 .00E+00 1.93E-10 7.70E-10 1.73E-09 3.06E-09 3.06E-09
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 fission products page

fraction of total aﬁsorption rate
power= .00mw, burnup= 29.mud, flux= 3.00E+08n/cm**2-sec
initial 1826.3 d 3652.5 d 5478.8d 7305.0d 7305.1 d

(-3

pri143 .00E+00 2.66E-09 2.66E-09 2.66E-09 2.66E-09 2.66E-09
r 92 .Q00E+00 6.38E-10 1.28E-09 1.91E-09 2.55E-09 2.55E-09

i127 .00E+00 5.14E-10 1.04E-09 1.56E-09 2.09E-09 2.09E-09
r 96 .00E+00 5.21E-10 1.04E-09 1.56E-09 2.08E-09 2.08BE-09
xel133 .00E+00 1.99€-09 1.99E-09 1.99E-09 1.99E-09 1.99E-09
rul04 .00E+00 4.96E-10 9.93E-10 1.49E-09 1.99E-09 1.99E-09
nd150 .00E+00 4.44E-10 B.88E-10 1.33E-09 1.78E-09 1.78E-09
xel136 .00E+00 4.25€E-10 B8.49E-10 1.27€E-09 1.70E-09 1.70E-09
celél .00E+00 1.58E-09 1.58E-09 1.58£-09 1.58E-09 1.5BE-09
cs137 .00E+00 4.136-10 7.81E-10 1.11E-09 1.40E-09 1.40E-09
br 81 .00E+00 3.23E-10 6.46E-10 9.68E-10 1.29E-09 1.29E-09
rb 85 .00E+00 2.57E-10 5.30E-10 8.14E-10 1.11E-09 1.11E-09
zr 94 .00E+00 2.76E-10 5.51E-10 8.26E-10 1.10E-09 1.10E-09
pm149 .00E+00 9.62E-10 9.62E-10 9.62E-10 9.62E-10 9.55E-10
nd147 .00E+00 9.44E-10 9.44E-10 9.44E-10 9.44E-10 9.40€-10
cd111 .00E+00 2.04E-10 4.10E-10 6.16E-10 B8.23E-10 8.23E-10
te130 .00E+00 1.92E-10 3.B5€E-10 5.77E-10 7.6%9E-10 7.69E-10
sm154 .00E+00 1.88E-10 3.75€E-10 5.63E-10 7.50E-10" 7.50E-10
rb 87 .00E+00 1.82E-10 3.65E-10 S.47E-10 7.29E-10 7.29E-10
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ru 99 .00E+00 B8.61E-13 2.07E-12 3.63E-12 5.54E-12 5.54E-12
cs134 .00E+00 1.07E-12 2.39E-12 3.76E-12 5.13e-12 5.13E-12
cd116 .00E+00 1.28E-12 2.55E-12 3.83E-12 5.10E-12 5.10E-12
sn122 .00E+00 1.25E-12 2.49E-12 3.74E-12 4.98E-12 4.98E-12
sn120 .00E+00 9.38E-13 1.88E-12 2.81E-12 3.75€E-12 3.75E-12
kr 82 .00E+00 7.81E-13 1.57E-12 2.36E-12 3.15€-12 3.15E-12
dy163 .00E+00 7.69E-13 1.54E-12 2.32E-12 3.11E-12 3.11E-12
in113 .00E+00 2.30E-13 8.51E-13 1.78E-12 2.95E-12 2.95E-12
ge 73 .00E+00 7.28E-13 1.46E-12 2.18E-12 2.91E-12 2.91E-12
xe130 .00E+00 4.78E-13 9.60E-13 1.45E-12 1.94E-12 1.94E-12
te129m .D0E+00 1.78E-12 1.78E-12 1.78E-12 1.78E-12 1.78€E-12
gd152 .00E+00 2.62E-14 2.11€-13 7.25E-13 1.75E-12 1.75€-12
mo 96 .00E+00 3.45E-13 7.00E-13 1.06E-12 1.44E-12 1.44E-12
ge 76 .00E+00 2.66E-13 5.32E-13 7.99E-13 1.06E-12 1.06E-12
rut00 .00E+00 9.50E-14 2.51E-13 4.67E-13 7.45E-13 7.45E-13
gd154 .00E+00 2.69E-14 1.39E-13 3.69E-13 7.43E-13 7.43E-13
gd160 .00E+00 1.69E-13 3.38E-13 5.07E-13 6.77E-13 6.77E-13
tel26 .00E+00 1.29E-13 2.60E-13 3.91E-13 5.24€E-13 5.24€E-13
sm148 .00E+00 3.96E-14 1.37E-13 2.79E-13 4.60E-13 4.60E-13
pm148 .00E+00 2.80E-13 3.56E-13 3.77E-13 3.82E-13 3.7BE-13
nd142 .00E+00 2.10E-14 8.38E-14 1.88E-13 3.35E-13 3.35E-13
agl111 .00E+00 3.20E-13 3.21E-13 3.21E-13 3.21E-13 3.20E-13
ba134 .00E+00 1.S50E-14 6.69E-14 1.59E-13 2.93E-13 2.93E-13
ba135 .00E+00 1.99E-14 7.28E-14 1.59E-13 2.78BE-13 2.7BE-13
1 sas2h: far-fleld crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8X uo2 fission products page 7
0 fraction of total absorptlon rate
powers= .00mw, burnup= 29. mud flux= 3 00E+08n/cm**2-sec

initial 1826.3 d 3652.5 d 5478.8d 7305.0d 7305.1 d

euls7 .00E+00 2.95E-13 2.96E-13 2.96E-13 2.96E-13 2.74E-13
cd115m L.00E+00 2.35E-13 2.35E-13 2.356-13 2.35E-13 2.35E-13
d104 LO00E+00 1.39E-14 5.63E-14 1.27E-13 2.27e-13 2.27E-13
0165 .00E+00 5.28E-14 1.06E-13 1.59€-13 2.13eE-13 2.13E-13
tel2é LO00E+00 2.93E-14 6.00E-14 9.08E-14 1.22E-13 1.22E-13
sr 87 .00E+00 3.04E-14 6.08E-14 9.12E-14 1.22E-13 1.22E-13
nb 94 L,O00E+00 1.75E-14 3.51E-14 5.26E-14 7.01E-14 7.01E-14
ge 74 .00E+00 1.47E-14 2.93E-14 4.40E-146 5.86E-14 5.86E-14
cs136 .00E+D0 5.60E-14 S5.61E-14 5.63E-14 5.64E-14 5.62E-14
ge 72 .00E+00 9.B1E-15 1.96E-14 2.95E-14 3.93E-14 3I.93E-14
sr 86 .00E+00 8.48E-15 1.71E-14 2.59E-14 3.47E-14 3.47E-14
cd110 .00E+00 2.77E-15 9.38E-15 1.97E-14 3.37E-14 3.37e-14
sn125 .00E+00 2.94E-14 2.94E-14 2.94E-16 2.94E-14 2.92E-14
ru105s .00E+00 3.00E-14 3.00E-14 3.00E-14 3.00E-14 2.30E-14
se 76 .00E+00 5.69E-15 1.14E-14 1.71E-14 2.29E-14 2.29E-14
br 79 .00E+00 1.37E-15 O5.44E-15 1.22E-14 2.16E-14 2.16E-14
xe129 .0D0E+00 7.62E-16 3.05E-15 6.86E-15 1.22E-14 1.22E-14
ag107 .00E+00 7.0BE-16 2.83E-15 6.37E-15 1.13E-14 1.13E-14
sn123 .00E+00 1.03E-14 1.03E-14 1.03E-14 1.03€E-14 1.03E-14
nb 93 .00E+00 2.00E-16 1.42E-15 4.49E-15 1.01E-14 1.01E-14
te132 .00E+00 9.49E-15 9.49E-15 9.49E-15 9.49E-15 9.34E-15
rb 88 .00E+00 1.27E-14 1.27E-14 1.27E-14 1.27E-14 B8.70E-15
i135 .00E+00 1.00E-14 1.00E-14 1.00E-14 1.00E-14 B8.18E-15
xe128 .00E+00 1.43E-15 3.02E-15 &.75E-15 6.63E-15 6.63E-15
dy160 .00E+00 1.16E-15 2.58E-15 &.19E-15 6.01E-15 6.01E-15
er166 .00E+00 1.37E-15 2.77E-15 &4.19E-15 5.64E-15 5.645-]5
sb126 .00E+00 2.99E-15 3.00E-15 3.01E-15 3.02E-15 3.01E-15
sb124 .00E+00 2.10E-15 2.11E-15 2.11E-15 2.13E-15 2.11E-15
in117m .00E+00 2.07E-15 2.07€-15 2.07E-15 2.07E-15 1.B2E-15
kr 80 .00E+00 4.12E-16 8.25E-16 1.24E-15 1.65E-15 1.65E-15
tel3s .00E+00 S5.77E-15 5.77E-15 S5.77E-15 S.77E-15 B8.55E-16
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i130 .00E+00 7.17E-16 7.23E-16 7.30E-16 7.38E-16 6.63E-16

sn116 .00E+00 4.53E-17 1.51E-16 3.17E-16 5.43E-16 5.43E-16
in117 .00E+00 6.07E-16 6.07E-16 6.08E-16 6.08E-16 5.40E-16
tb160 .00E+00 3.46E-16 3.98E-16 &4.49E-16 5.01E-16 5.01E-16
tel22 .00E+00 6.63E-17 1.57E-16 2.73E-16 4&.14E-16 4.14E-16
rb 86 .00E+00 2.41E-16 2.43E-16 2.45E-16 2.47E-16 2.46E-16
be 9 .00E+00 3.42E-17 6.B4E-17 1.03E-16 1.37e-16 1.37E-16
pri142 .00E+00 3.44E-17 6.91E-17 1.04E-16 1.38€-16 1.29E-16
dy165 .00E+00 2.10€E-16 2.11E-16 2.12E-16 2.14E-16 1.24E-16
te123 .00E+00 2.75E-17 5.73E-17 8.73E-17 1.17eE-16 1.17E-16
li 7 .00E+00 1.33E-17 2.66E-17 4.00E-17 5.33E-17 5.33E-17
ge 75 .00E+00 8.51E-17 8.51E-17 8.51E-17 8.51€E-17 3.34E-17
cd118 .00E+00 1.19E-16 1.19E-16 1.19E-16 1.19€-16 2.44E-17
er167 .00E+00 5.52E-18 1.14E-17 1.76E-17 2.41E-17 2.41E-17
cd108 .00E+00 2.76E-19 5.55E-19 B8.45E-19 1.14E-18 1.14E-18
cs134m .00E+00 2.56E-19 5.12E-19 7.68E-19 1.02E-18 6.49E-19
in119m .00E+00 2.97E-17 2.97E-17 2.97E-17 2.97E-17 4.16E-19
cd109 .00E+00 1.76E-19 1.96E-19 2.06E-19 2.13E-19 2.13E-19

1 sas2h: far-field crit based on biw 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 fission products page 8

0 fractton of total aﬁsorptlon rate

power= .00mw, burnup= ud flux= 3 00E+08n/cm**2-sec

0 initial 1826.3 d 3652 5d '5478.8d 7305.0 d 7305.1d

1 sn114 .00E+00 3.33E-21 1.33E-20 2.66E-20 &4.66E-20 4.66E-20
sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ B% uc2 {ight elements page 9

power= 4.000E-03mw, burnup=2. 9220E+01mwd, flux= 3.00E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly

charge 1826.3 d 3652.5 d 5478.8 d 7305.0d 7305.1d

h 1 .00E+00 4.41E-07 8.81E-07 1.32E-06 1.76E-06 1.76E-06
h 2 .00E+00 1.31E-09 2.61E-09 3.92E-09 5.22E-09 5.22E-09
h 3 .00E+00 B8.35E-12 1.47E-11 1.94E-11 2.30E-11 2.30e-11
h & .00E+00 3.38€E-35 5.93E-35 7.85E-35 9.30E-35 .00E+00
he 3 .00E+00 1.23E-12 4.50E-12 9.32E-12 1.53E-11 1.53E-11
he & .00E+00 7.28E-08 1.46E-07 R2.18E-07 2.91E-07 2.91E-07
he 6 .00E+00 00E+00 .00E+00 .00E+0Q0 .00E+00 .00E+00
ne 20 .00E+00 8.74E-09 1.75E-08 2.62E-08 3.50E-08 3.50E-08
ne 21 .00E+00 1.58E-15 6.32E-15 1.42E-14 2.53E-14 2.53E-14
ne 22 .00E+00 2.56E-11 7.43E-11 1.29€E-10 1.85E-10 1.86E-10
ne 23 .00E+00 7.28E-15 7.28E-15 7.28E-15 7.28E-15 7.28E-30
na 22 .00E+00 3.15E-11 3.98E-11 &4.20E-11 4.26E-11 4.26E-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 3.64E-08 3.64E-08 3.33E-08
na 24m  .00E+00 5.99E-15 5.99E-15 5.99€-15 5.99E-15 5.99E-30
na 25 .00E+00 2.93E-28 5.94€-28 9.05€-28 1.22€-27 1.21E-42
mg 24 .00E+00 7.55E-05 1.51E-04 2.27€-04 3.02€-04 3.02E-04
mg 25 .00E+00 9.73E-12 1.986-11 3.01E-11 4.07eE-11 &.07E-11
mg 26 .00E+00 1.31E-09 2.61E-09 3.92E-09 5.22€E-09 5.22E-09
mg 27 .00E+00 2.18E-12 2.18E-12 2.18E-12 2.18BE-12 4.70E-16
mg 28 .00E+00 4.41E-24 &4.41E-24 4.4L1E-24 4.41E-24 4.14E-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 2.70E-10 2.70E-10 3.67E-25
al 29 .00E+00 3.B0E-28 1.52E-27 3.42E-27 6.08E-27 3.18E-32
al 30 .00E+00 3.49E-41 2.79E-40 9.42E-40 2.23E-39 .00E+00
si 28 .00E+00 2.20E-04 &.40E-04 6.59E-04 B8.79£-04 B8.79E-04
si 29 .00E+00 1.41E-12 5.64E-12 1.27E-11 2.26E-11 2.26E-11
si 30 .00E+00 9.70E-21 7.76E-20 2.62E-19 6.21E-19 6.21E-19
si 31 .00E+00 6.95€-33 5.56E-32 1.88BE-31 4.45E-31 2.68E-31
si 32 .00E+00 6.12E-41 9.75€-40 4.92E-39 1.556-38 1.55E-38
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ATTACHMENT XV -

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ 8% uoc2

power= 4.000E-03mw, burnup=2. 9220E+01mwd, flux= 3.00E+08n/cm**2-sec
concentrations, gram atoms
single reactor assembly

he &
pb206
pb207
pb208
pb209
pb210
pb211
pb212
pb214
ra222
ra223
ra224
ra225
ra22é
ra228
ac225
ac227
ac228
th226
th227
th228
th229
th230
th231
th232
th233
th234
pa231
pa232
pa233
pa23é4m
pa234
pa235
u230
u231
u232
u233
u2lé
u235
u2lié
u23i7
u238
u239
u240
u2s1
np235
np236m
np236
np237
np238

sas2h:

charge
.00E+Q0
.00E+00
.00E+00
.00E+00
.00€E+00
.00E+00
.00E+00
.00E+00
.00€+00
.00E+00
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+Q00
.00E+00
.00E+00
9.06E+00
7.30E+402
1.74E+02
.00E+00
3.64E+04
.00E+00
.00E+00
.00E+00
.00E+00
+00E+00
.00E+00
&.22E+01
.00E+00
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. power= 4.000E-03mw, burnup=2.9220E+01mwd, flux= 3.00E+08n/cm**2-sec
0 nuclide concentrations, gram atoms
basis = single reactor assembly
charge 1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d:
np239 .00E+00 &4.75€E-05 4.75E-05 4.75E-05 4&.75E-05 4.67E-05
np240m .00E+00 .0CE+00 .00E+00 .00E+00 .00E+00 .00E+00
np240 .00E+00 9.74E-15 9.74E-15 9.74E-15 9.74E-15 2.68E-15
np241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

pu23é .00E+00 8.16E-10 1.06E-09 1.14E-09 1.16E-09 1.16E-09
pu237 .00E+00 9.61E-15 1.89E-14 2.78E-14 3.64E-14 3.63E-14
pu23s8 .00E+00 9.24E-04 1.81E-03 2.67E-03 3.49E-03 3.49E-03
pu239 .00E+00 2.55E-02 5.11E-02 7.66E-02 1.02E-01 1.02E-01
pu240 .00E+00 6.28E-07 2.51E-06 5.66E-06 1.01€E-05 1.01E-05
pu2éi .00E+00 2.03E-11 1.53E-10 4.90E-10 1.10E-09 1.10E-09
pu2a2 .00E+00 2.03E-16 3.15E-15 1.55E-14 4.75E-14 4.75E-14
pu243 .00E+00 4.46E-25 6.91E-24 3.39€E-23 1.04E-22 7.97E-23

pu2séd .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .0CE+00

pu24s .00E+00 -00E+00 .00E+00 .00E+00 .00E+00 .00E+00
puz2éé .00€+00 .00E+00 .00E+00 .00E+00 .00€E+00 . 00E+0Q0
am239 .00E+00 3.56E-28 5.43E-27 2.63E-26 7.94E-26 -10E-26
am240 .00E+00 1.63E-25 2.49E-24 .20E-23 3.64E-23 .54E-23
am24 1 -00E+00 1.24E-12 1.89¢-11 13E-11 2.76E-10 .76E-10

2 7

; :
am242m  .00E+00 3.20E-18 9.80E-17 7.13E-16 2.88E-15 2.88E-15
am242 .00E+00 2.35E-20 6.65E-19 ? g

.22E-18 9.73E-18
am243 .00E+00 .23E-22 2.16E-20
am244m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00€E+00

am244 .00E+00 4.90E-30 1.70E-28 1.39E-27 6.21E-27 5.44E-27
am245 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
am246 .00E+00  .O00E+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
0 flux 3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E-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 2 of library on unit 33.

pass 1

ass O

scale-system control module sas2 lLibrary*

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

first librarz*updated Was...

(212222242233 P L e e Y Y Y Y YY ST 2222 2223202 222222 R0 X2 2 222 0 2222 d il )t isdd)
* *
* 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 Llibraries
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[=F =R =T =] -]

=200

Qoo

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

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

LI IR BE 3 SR NE B 2% 2B I I IR J
I EEEEREEEREEERE]

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

P T2 2322232322823 2 222322222 T LRSS LRSS 22222 RS2 iR sty ]
* *
HRRAEERRRARRARARNARE AR RREARAAAARAAR AR AR ARRRRAAA RN AR IR AR RN AR TRE RN hhw
.other identification and sizes of library.
data set name: ft33f0
8/28/1996 date library uas 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
P 222222 2222222322222 XYY XTI XTSRRI LIRSS LIRSS AL A RS2 R el L))

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o0/ 8% uo2 page 12
powers= .00mw, burnup= 58.mudé flux= 2.81E+08n/cm**2-sec ’
asis =
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.)
initial 9131.3 d 10957.6 d 278%.8 d 14610.1 d 14610.2 d

productions 1.090805E+06 1.090842E+06 1.090879€+06 1.090916E+06 1.090953E+06 1.090953E+06
absorptions 8.937227E+05 8.937811€+05 8.938394E+05 8.938971E+05 8.939546E+05 8.939546E+05
k infinity 1.220518€+00 1.220480E+00 1.220441E+00 1.220404E+00 1. 220367E+00 1.220367€+00

initial 9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d
actinide

absorptions  8.901883E+05 8.902102E+05 8.902321E+05 8.902540E+05 8.902759E+05 8.902759E+05
non-actinide

abs. fracs. 3.954649E-03 3.995299E-03  4.035652E-03  4.075527E-03  4.115045E-03  4.115045€E-03
sas2h: far- fleld crit based on b&w 15x15, 3. OOHtX 20gwd/mtu 40X h2o/ 8% uo2 fission products page 13
fract\en of total absorpt|on rate
pouer= .00mw, burnup= 8.mwd, flux= 2.81E+08n/cm**2-sec

fnitial 9131.3 d 10957 6 d 12783.8 d 14610.1 d 14610.2 d

sm149 1.46E-04 1.82E-04 2.17E-04 2.53E-04 2.88E-04 2.88E-04
smi51 5.78E-06 7.08E-06 B8.34E-06 9.55E-06 1.07E-05 1.07E-05
nd143 2.95E-06 3.69E-06 &.43E-06 5.17E-06 5.91E-06 5.91E-06
g9d155 1.356-06 1.83E-06 2.31E-06 2.79E-06 3.28E-06 3.28E-06
gd157 1.49E-06 1.85E-06 2.21E-06 2.56E-06 2.91E-06 2.91E-06
rh103 1.37E-06 1.71E-06 2.06E-06 2.40E-06 2.75E-06 2.75E-06
cd113 1.28E-06 1.60E-06 1.91E-06 2.23E-06 2.54E-06 2.54E-06
xe135 2.27E-06 2.31€-06 2.31E-06 2.31E-06 2.31E-06 2.28E-06
xe131 9.39E-07 1.17E-06 1.41E-06 1.64E-06 1.88E-06 1.88E-06
cs133 7.296-07 9.11€-07 1.09E-06 1.28E-06 1.46E-06 1.46E-06
euls1 3.37E-07 5.21E-07 7.40E-07 9.94E-07 1.28E-06 1.2BE-06
tc 99 5.37E-07 6.72E-07 B8.06E-07 9.40E-07 1.07E-06 1.07E-06
smi47 &.40E-07 S5.7S5E-07 7.10E-07 8.46E-07 9.81E-07 9.81E-07
nd145 &.16E-07 5.20E-07 6.24E-07 7.286-07 8.326-07 8.32E-07
mo 95 2.83E-07 3.556-07 4.27E-07 5.00€-07 5.72E-07 5.72E-07
smi52 2.20E-07 2.76E-07 3.31E-07 3.86E-07 4.41E-07 4.41€E-07
kr 83 1.80E-07 2.25E-07 2.70E-07 3.15€-07 3.60E-07 3.60E-07
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cs135 1.64E-07 2.05E-07 2.46E-07 2.87E-07 3.286-07 3.28E-07
pm147 2.70E-07 2.72E-07 2.72€-07 2.72E-07 2.72E-07 2.72E-07
ru101 1.28E-07 1.60E-07 1.92E-07 2.24E-07 2.56E-07 2.56E-07
prié1 1.22E-07 1.52E-07 1.83E-07 2.14E-07 2.44E-07 2.44E-07
eul53 1.11E-07 1.39E-07 1.67E-07 1.95E-07 2.22E-07 2.22E-07
1al139 1.00E-07 1.25E-07 1.S50E-07 1.75E-07 2.00E-07 2.00E-07
eul55 1.51€E-07 1.55E-07 1.57E-07 1.58E-07 1.58E-07 1.58E-07
pd105 4.25E-08 5.31E-08 6.37E-08 7.43E-08 8.49E-08 8.49E-08
zr 93 4.07E-08 5.09€E-08 6.11E-08 7.13E-08 8.15E-08 8.15E-08
i129 3.10E-08 3.87E-08 4.65E-08 5.42E-08 6.20E-08 6.20E-08,
nd144 2.83€-08 3.586-08 4.33E-08 5.08E-08 5.83E-08 5.83e-08
mo 97 2.27E-08 2.84E-08 3.40E-08 3.97E-08 4.54E-08 4.54E-08
ba137 9.52E-09 1.44E-08 2.00E-08 2.63E-08 3.326-08 3.32E-08
ag109 1.60E-08 2.00E-08 2.41E-08 2.81E-08 3.22E-08 3.22E-08
zr 91 1.06E-08 1.33E-08 1.59€-08 1.86E-08 2.13E-08 2.13E-08
y 89 1.02E-08 1.27E-08 1.53E-08 1.79E-08 2.04E-08 2.04E-08
rul02 9.23E-09 1.15€E-08 1.396-08 1.62E-08 1.85E-08 1.85E-08
cel4? 8.316-09 1.04E-08 1.25E-08 1.45E-08 1.66E-08 1.66E-08
nd148 8.01E-09 1.00E-08 1.20E-08 1.40E-08 1.60E-08 1.60E-08
nd146 6.71E-09 8.38E-09 1.01E-08 1.17E-08 1.34E-08 1.34E-08
sm150 3.07E-09 4.79E-09 6.88E-09 9.35E-09 1.22E-08 1.22E-08
ba138 5.736-09 7.16E-09 B8.59€-09 1.00E-08 1.15€-08 1.15E-08
in115 5.54E-09 6.92E-09 8.30€-09 9.69E-09 1.11E-08 1.11E-08
pd108 5.45€E-09 &6.B1E-09 8.17E-09 9.53€E-09 1.09E-08 1.09E-08
sr 90 6.67E-09 7.88E-09 8.96E-09 9.91E-09 1.076E-08 1.07E-08
cel40 5.35-09 6.69E-09 8.03E-09 9.37e-09 1.07e-08 1.07E-08
xe132 4.83E-09 6.03E-09 7.24E-09 8.45E-09 9.656-09 9.65E-09
rh105 8.32E-09 B8.34E-09 B8.34E-09 8.34E-09 8.34E-09 8.31E-09
mo 98 3.34E-09 4.18E-09 S5.01E-09 §5.85E-09 6.69E-09 6.69E-09
mo100 3,22E-09 4.03E-09 4.B4E-09 S5.64E-09 6.45E-09 6.45E-09
pd107 3.21€-09 &.01E-09 4.81€-09 5.61E-09 6.42E-09 6.42E-09
xel134 3.17E-09 3.96E-09 4.75E-09 S5.54E-09 6.33E-09 6.33E-09
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX 209ud/mtu 40% h2o/ 8% uo2 fission products page 14
0 fractlon of total aBsorptlon rate
power= .00mw, burnup= flux= 2.81E+08n/cm**2-sec
0 initial '9131.3 d 10957 é d i2783 8 d 14610.1 d 14610.2 d
zr 92 2.57E-09 3.22E-09 3.B6E-09 4.50E-09 5.15€-09 5.15€-09
i127 2.08E-09 2.60E-09 3.12E-09 3.65E-09 &4.17€E-09 4.17E-09
r 96 2.04E-09 2.55E-09 3.06E-09 3.57E-09 4.08BE-09 4.08E-09
rul04 1.98E-09 2.48E-09 2.97E-09 3.47E-09 3.96E-09 3.96E-09
nd150 1.78E-09 2.22E-09 2.66E-09 3.11E-09 3.55€E-09 3.55E-09
xe136 1.71E-09 2.14E-09 2.57E-09 3.00E-09 3.42E-09 3.42E-09
r143 2.67E-09 2.67E-09 2.67E-09 2.67E-09 2.67E-09 2.67E-09
r 81 1.29E-09 1.61E-09 1.93E-09 2.26E-09 2.58E-09 2.58E-09
rb 85 1.196-09 1.41E-09 1.71E-09 2.02E-09 2.32E-09 2.32E-09
cs137 1.40E-09 1.66E-09 1.89E-09 2.10E-09 2.2BE-09 2.28E-09
2r 94 1.096-09 1.37E-09 1.64E-09 1.91E-09 2.19€-09 2.19E-09
xe133 2.01E-09 2.01E-09 2.01E-09 2.01€-09 2.01E-09 2.01E-09
cd111 8.31E-10 1.04E-09 1.25E-09 1.46E-09 1.66E-09 1.66E-09
celédi 1.59E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09
te130 7.776-10 9.72E-10 3.97E-09 1.36E-09 1.56E-09 1.56E-09
sm154 T7.55E-10 9.44E-10 1.93E-09 1.32E-09 1.51E-09 1.51E-09
rb 87 7.28E-10 9.10E-10 1.09€E-09 1.27E-09 1.46E-09 1.46E-09
se 77 5.156-10 6.44E-10 7.73e-10 9.02E-10 1.03e-09 1.03E-09
m149 9.67E-10 9.74E-10 9.74E-10 9.74E-10 9.74E-90 9.67E-10
nd147 9.326-10 9.36E-10 9.36E-10 9.36E-10 9.36E-10 9.32E-10
z2r 90 2.13E-10 3.20E-10 &.44E-10 5.84E-10 7.36E-10 7.36E-10
d106 3.42E-10 4.34E-10 5.26E-10 6.18E-10 7.10E-10 7.10E-10
r 84 3.44E-10 4.30E-10 5.17e-10 6,03E-10 6.89E-10 6.89E-10
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flux= 2.81E+08n/cm**2-sec
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fraction of total absorption rate
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.00mw, burnup
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ﬁo165
sas2h: far-field crit based on b&w 15x15, 3.00ut%6 209ud/mtu 40% h2o/ 8% uoc2
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in117 5.47E-16 6.15€E-16 6.15E-16 6.15E-16 6.15E-16 5.47E-16
be 9 1.34E-16 1.68E-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 2.56E-16
te123 1.18E-16 1.4BE-16 1.7BE-16 2.09E-16 2.39E-16 2.39E-16
dy165 1.26E-16 2.16E-16 2.1BE-16 2.19E-16 2.20E-16 1.28E-16
ti 7 5.40E-17 6.74E-17 B8.09E-17 9.44E-17 1.08E-16 1.08E-16
er167 2.43E-17 3.13E-17 3.86E-17 4.63E-17 5.43E-17 5.43E-17
ge 75 3.386E-17 8.63E-17 B8.63E-17 B8.63E-17 8.63E-17 3.3BE-17
cd118 2.47E-17 1.20E-16 1.20E-16 1.20E-16 1.20E-16 2.46E-17
cd108 1.15E-18 1.45E-18 1.77E-18 2.09E-18 2.42E-18 2.42E-18
cs134m 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 01E-17 3.01E-17 4.19E-19
cd109 2.18E-19 2.25E-19 2.35E-19 2.42E-19 2.52E-19 2.52E-19

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products page 17

0 fractlon of total aBsorptlon rate

power= .00mw, burnup= 58 flux= 2. 81E+08n/cm**2 sec

0 initial '9131.3 d 10957.6 d 12783 8 d 14610.1 d 14610.2 d

1 sn114 4.70E-20 7.72E-20 1.17€-19 1,68E-19 2.32E-19 2.32E-19
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 18

power= 4.000E-03mw, burnup=5. 8440E+01mwd, flux= 2. 81E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d

h 1 1.76E-06 2.19E-06 2.62E-06 3.056-06 3.48BE-06 3.4BE-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 2.55E-11 2.74E-11 2.89E-11 2.99€-11 2.99E-11
h & .00E+00 1.04E-34 1.11E-34 1.17E-34 1.22E-34 .00E+00
he 3 1.536-11 2.21E-11 2.96E-11 3.75E-11 4.57E-11 4.57E-11
he & 2.91E-07 3.62E-07 4.33E-07 5.04E-07 5.75E-07 5.75E-07
he 6 .00E+00 .00E+00 .00E+0Q0 .00E+00 .00E+00 .00E+00
ne 20 3.50E-08 4.35E-08 5.20E-08 6.06E-08 6.91E-08 6.91E-08
ne 21 2.53E-14 3.88E-14 5.49E-14 7.36E-14 9.49E-14 9.49E-14
ne 22 1.86E-10 2.42E-10 2.97E-10 3.53E-10 4.09E-10 4.09E-10
ne 23 7.28E-30 7.10E-15 7.10E-15 7.10E-15 7.10E-15 7.10E-30
na 22 4.26E-11 4.19E-11 4.18BE-11 &4.17E-11 4.17€-11 4. 17E-11
na 23  7.536+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03
na 26 3.336-08 3.07E-08 3.076-08 3.07E-08 3.07E-08 2.81E-08
na 24m 5.99E-30 5.05€-15 5.05E-15 5.05E-15 5.05E-15 5.05E-30
na 25 1.21E-42 1.50E-27 1.81E-27 2.14E-27 2.47€-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 S5.14E-11 6.24E-11 7.36E-11 8.50E-11 8.50E-11
mg 26 5.22E-09 6.50E-09 7.77E-09 9.05£-09 1.03E-08 1.03E-08
mg 27 4.70E-16 2.12E-12 2.12E-12 2.12E-12 2.12E-12 &.59E-16
mg 28 4.14E-24 4.32E-24 4.32E-24 4.32E-24 4.326-24 4&.05E-24
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4 .99E+04 4.99E+04
al 28 3.67E-25 2.28E-10 2.28E-10 2.2BE-10 2.2BE-10 3.10E-25
sl 29 3.18E-32 9.14E-27 1.30E-26 1.75E-26 2.27E-26 1.19E-31
al 30 .00E+00 4.23€-39 7.2BE-39 1.15£-38 1.70E-38 .00E+00
si 28 B.79E-04 1.06E-03 1.25E-03 1.44E-03 1.62€-03 1.62E-03
si 29 2.26E-11 3.51E-11 5.00E-11 6.73E-11 8.69E-11 8.69E-11
si 30 6.21E-19 1.21E-18 2.09E-18 3.30E-18 4.89E-18 4.89E-18
si 31 2.68E-31 8.71E-31 1.S0E-30 2.37e-30 3.51E-30 2.11E-30 i
si 32 1.55E-38 3.78E-38 7.81E-38 1.44E-37 2.44E-37 2.44E-37
totals 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5 75E+04 S5.75E+04 i

2 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
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power= 4.000E-03mw, burnup=5.8440E+01mwd

he &
pb206
pb207
pb208
pb209
pb210
pb211
pb212
b214
i208
bi209
bi210m
bi210
bi211
bi212
bi213
bi2té
ra222
ra223
ra22é4
ra225
ra22é
ra228
ac225
ac227
ac228
th226
th227
th228
th229
th230
th231
th232
th233
th234
pa231
pa232
pa233
pa234m
pa234

b
charge 9131.3 d 10957.6 d 1278

1.33€-03
79E-11

1E-18

mmmmm
o

OOQ——

HO0O0ON

OO—2=2O~NMN
1

o0

0

N =2 03 0
m

.21E-06
-64E+04

sas2h: far-field

power= &.000E-03mw, burnup=5

File Name:

1.75E-03
4.28E-11

-31E-08

3.15e-06
3.64E+04

crit based

tuff5.sum

2.21E-03
8.69E-11
1.74E-09
7.97e-10
1.25E-15
3.67E-10
1.61E-14
1.14E-13
3.35E-15

.00E+00
2.33e-11

.00E+00
2.26E-13
9.55E-16
1.08E-14
2.93E-16
2.49E-15
2.05€E-27
7.35€E-12
9.44E-13
1.37e-13
1.05E-07

.10E-09
.65E-18
.98E-26
19E-11
.80E-10
.66E-08
.66E-04
.02E-09
.55E-04
.43E-15
.37E-07
16E-05
71E-13
.46E-06
81E-11
.09E-12
.00E+00
.67E-23
.16E-19
7.33€-09
4.08E-04
9.06E+00
7.30€E+02
1.74E+02
3.156-06
3.64E+04

WO DIV N2 2 0NNY

BBA000000-01717-0200-00021 REV 00

asis =

2.70E-03
.57E-10

.94E-04
02E-09
81E-04
.66E-15
.37€-07
.52E-05
.33E-13
.46E-06
B1E-11
09E-12
00E+00
15E-22
68E-19
68E-09
76E-04
.06E+0Q0
.30E+02
.T4E+02
.15€e-06
3.64E+04

WO OW= D= =N N2

3.22€-03
.62E-10
.B6E-09
.59€-09
.23E-15
.13E-10
62E-14
.62E-13
.95E-15
.00E+00
5.53E-11
.00E+00
.00E-13
.56E-15
.53E-14
.21E-16
42E-15
.80E-27
.20E-11

V2NN 2N

- P VT -\

3.156-06
3.64E+04

- flux= 2.81E+08n/cm**2-sec
nuclide concentrations, gram atoms
single reactor assembly

3.8 d 14610.1 d 14610.2 d

3.22e-03
.62E-10
86E-09
59€-09
24E-15
-13€-10
.62E-14
.62E-13

M2 OOIN -y

.
w
W
m
1
-
rs

.05E-16
.34E-15
.80E-27
.20E-11
.33E-12
.44E-13
.87e-07
-T1E-14
.65E-13
.31E-09
.19E-18
.36E-25
.93€-11
.55E-10
.T4E-08
.02E-03
.02E-09
.07E-04
.29E-17
.37E-07
88E-05
74E-13
46E-06
.B1E-11
.09e-12
.00E+00
.32€-22
-16E-19
.00E-08
.45E-04
.06E+00
.30E+02
.T4E+02
.126-06
3.64E+04

WaANOWVN Al Bk PP RNVIVINWA SN 220020 2N NSV

ATTACHMENT XV -

on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2

14610.1 d

.B44OE+01Tmwd, flux= 2.81E+08n/cm**2-sec

nuclide concentrations, gram atoms
basis = single reactor assembly

charge 9131.3 d 10957.6 d 12783.8 d

14610.2 d

Page 17

actinides

page

20
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u239
u240
u2é1
np235
np236é
np236é
np237
np238
np239
np240
np240
np241
pu236é
pu237
pu23s8
pu239
pu240
pu241
pu2a2
pu243
pu2éé
pu2é4s
pu24é
am239
am240
am2é 1

54
Library {

04 1996 File Name: tuff5.sum

1.09E-08
.00E+00

m 2.03E-12

5.44E-27
.00E+00
.00E+Q0
3.73E+04

q array has
q array has
q array has
q array has
q array has
q array has
nformation..

cross-sectio

pass 1
ass O

scale-system control module sas2 library*

3.22E-07 3.22E-07
.00E+00 .00E+00
.00E+00 .00E+00
8.80E-12 B8.79E-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 &.65E-05
.C0E+00 .00E+00
9.48E-15 9.48E-15
.00E+00 .00E+00
1.14E-09 1.14E-09
4.31E-14 5.08E-14
4.27E-03 5.02€E-03
1.27E-01 1.52€-01
1.57E-05 2.25€-05
2.02E-09 3.29E-09
1.12E-13 2.25€-13
2.40E-22 4.81E-22
.00E+00 .00E+00
.00E+00 .00E+00
.00E+00 .00E+00
1.796-25 3.53E-25
8.19E-23 1.62E-22
6.42E-10 1.27€-09
8.38BE-15 1.99E-14
2.25E-17 4.45€E-17
2.51E-18 6.50E-18
.00E+00 .00E+00
1.93E-26 5.00E-26
.00E+00 .00E+00
.00E+00 .00E+00
3.73E+04 3.73E+04
2.81E+08 2.B1E+08
20 entries.

entries.
entries,

entries.

1

1
1
} entries,
2

entries.

BBA0C0000-01717-0200-00021 REV 00  ATTACHMENT XV - Page 18

3.22E-07

.00E+00

.00E+00
8.79E-12
2.09E-12
7.07e-09
4.21E+01
1.56€E-06
4 .65E-05

.00E+0QD
9.48E-15

.00E+00
1.13E-09
5.81E-14
5.756-03
1.77€-01
3.06E-05
4_96E-09
4_04E-13
8.65E-22
.00E+00
.00E+00
.00E+00
.25E-25
.B6E-22
.24E-09
.12E-14
.B8E-17
JH6E-17
.00E+00
1.12E-25

.00E+00

.00€+00
3.73E+04
2.81E+08

B £l A TR e

3.22E-07
.00E+00

2.81E+08

n data taken from position number 3 of

1.07e-08

.00E+00

.00E+00
8.79E-12
1.97E-12
8.06E-09
4.21E+01
1.52E-06
4.57€E-05

library on unit 33.

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...

ass
gass 0

) *scale-system control module sas2 libr¢r¥'

i : - used a time-dependent neutron gpectrum, tor each of the above passes
e pass 0 applies start-up fuel densiities

pass n applies mid time densities of nth library interval

first Librar
(2132321221

L.pdased

was.
whkhhhRhd

.
.;.f..*t*Q.tt..*t'wt*i.t.'.*ii.'ﬁtti.**t*..'.t*'ﬁﬁt**t
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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" Llibrary

fission product yields are from endf/b-v s
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

SR IR BE IE IR B R 2R R Ik 2R 2 B 2 Ok N 4
I EEEERBEEEEEEESEE SRS

AARRRRERERIRARANARNE R RAR AR AR TR AR TR TR RR A AR R R h R Rk r AR R ddekk hdhdeehddddedd b dddkhk
* *

0 *******i***t**************ti**i*ﬁ************t***********************t**********
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
0 993 number of nonzero off-diagonal matrix elements
o *************************************t*****i**ﬁ****i***************i****t*******
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 page 21
0 power= ,00mw, burnup= 88.mudS flux= 2.74E+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 16436.4 d 262.7 d 20088.9 d . 21915.2 d
productions 1.122645E+06 1.122682E+06 1.122719€+06 1.122756E+06  1.122793E+06 1.122793€+06
absorptions  9.163268E+05  9.163854E+05  9.164438E+05  9.165019E+05 9.165596E+05 9.165596E+05
k infinity 1.225158E+00 1.225120E+00 1.225083¢+00 1.225045E+00 1.225009€E+00 1.225009€+00
0 4 initial 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d
actinide
absorpt;onz 9.127919E+05 9.128138E+05 9.128357E+05 9.128577E+05 9.128795E+05 9.128795€+05
non-actinide
abs. fracs. 3.857672E-03 3.897429E-03 3.937006E-03 3.976166E-03  4.015088E-03  4.015088E-03
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 22
0 fraction of total aﬁsorption rate
power= .00mw, burnup= 88.mud, 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 2.89E-04 3.25E-04 3.59E-04 3.94E-04 4.28BE-04 4.2BE-04
smi151 1.08E-05 1.19€E-05 1.30E-05 1.40E-05 1.50€-05 1.50E-05
nd143 5.93E-06 6.686-06 7.42€-06 B8.16E-06 8.90£-06 8.90E-06
gd155 3.306-06 3.79E-06 4.2BE-06 &.77€-06 5.25E-06 S5.25E-06
gd157 2.936-06 3.27€-06 3.62E-06 3.96E-06 &.30E-06 4.30E-06
rh103 2.75E-06 3.09€-06 3.43E-06 3.78E-06 &4.12E-06 4&.12E-06
cd113 2.556-06 2.B7E-06 3.18E-06 3.49E-06 3.80E-06 3.80E-06
xe131 1.87E-06 2.11E-06 2.34E-06 2.58E-06 2.81E-06 2.81E-06
eul51 1.296-06 1.61E-06 1.96E-06 2.35E-06 2.76E-06 2.76E-06
xe135 2.296-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.29E-06
cs133 1.45E-06 1.64E-06 1.82E-06 2.00E-06 2.18E-06 2.1BE-06
tc 99 1.076-06 1.20E-06 1.34E-06 1.47E-06 1.60E-06 1.60E-06
sm147 9.78E-07 1.11E-06 1.25E-06 1.38E-06 1.52E-06 1.52E-06
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nd145 8.31€-07 9.35€6-07 1.04E-06 1.14E-06 1.25E-06 1.25E-06
mo 95 5.70E-07 6.42E-07 7.14E-07 7.86E-07 8.S58E-07 8.58E-07
sm152 4.40E-07 4.95E-07 S5.506E-07 6.05E-07 6.61E-07 6.61E-07
kr 83 3.61E-07 4.06E-07 4.51E-07 &4.96E-07 5.41E-07 5.41€-07
cs135 3.28E-07 3.69E-07 4.10E-07 4.51E-07 4.92E-07 4.92E-07
rul01 2.54E-07 2.86E-07 3.17€-07 3.49E-07 3.B1E-07 3.81E-07
pri41 2.45E-07 2.76E-07 3.06E-07 3.37E-07 3.68E-07 3.68BE-07
eu153 2.22E-07 2.50E-07 2.78E-07 3.06E-07 3.33E-07 3.33E-07
La139 2.01E-07 2.26E-07 2.51E-07 2.76E-07 3.01E-07 3.01E-07
pmi147 2.71e-07 2.71E-07 2.71E-07 2.71E-07 2.71€E-07 2.71E-07
eul55 1.586-07 1.58E-07 1.58E-07 1.58E-07 1.586-07 1.58E-07
pd105 8.47E-08 9.53E-08 1.06E-07 1.16E-07 1.27E-07 1.27E-07
zr 93 8.12E-08 9.13E-08 1.01E-07 1.12E-07 1.22E-07 1.22€E-07
i129 6.236-08 7.00E-08 7.78E-08 B8.56E-08 9.34E-08 9.34E-08
nd144 5.866-08 6.61E-08 7.37E-08 8.12E-08 8.87VE-08 8.87E-08
mo 97 4.556-08 5.12E-08 5.68E-08 6.25E-08 6.82E-08 6.82E-08
ba137 3.34E-08 4.09E-08 4.88E-08 5.73E-08 6.61E-08 6.61E-08
ag109 3.20E-08 3.61E-08 4.01€-08 4.42E-08 4.82E-08 4.82E-08
zr 91 2.136-08 2.40E-08 2.67E-08 2.94E-08 3.21E-08 3.21E-08
y 89 2.056-08 2.31E-08 2.56E-08 2.82E-08 3.08E-08 3.08E-08
ru102 1.856-08 2.08E-08 2.32€-08 2.55€-08 2.78E-08 2.7BE-08
sm150 1.22E-08 1.54E-08 1.90E-08 2.29E-08 2.72E-08 2.72E-08
cel42 1.676-08 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 1.356-08 1.51E-08 1.68E-08 1.85E-08 2.02E-08 2.02E-08
ba138 1.156-08 1.30E-08 1.44E-08 1.58E-08 1.73E-08 1.73E-08
in115 1.11E-08 1.25E-08 1.38E-08 1.52E-08 1.66E-08 1.66E-08
pd108 1.08E-08 1.22E-08 1.36E-08 1.49€E-08 1.63E-08 1.63E-08
cel40 1.08E-08 1.21E-08 1.35E-08 1.4BE-08 1.62E-08 1.62E-08
xe132 9.64E-09 1.09E-08 1.21E-08 1.33E-08 1.456-08 1.45E-08
sr 90 1.08E-08 1.156-08 1.22E-08 1.28E-08 1.336-08 1.33€-08
mo 98 6.65E-09 7.48E-09 B8.31E-09 9.15E-09 9.98E-09 9.98E-09
mo100 6.44E-09 7.256-09 8.05€E-09 B8.85E-09 9.68E-09 9.66E-09
pd107 6.43E-09 7.24E-09 B.04E-09 8.84E-09 9.65E-09 9.65E-09
xe134 6.36E-09 7.15E-09 7.95E-09 B.74E-09 9 S4E-09 9.54E-09
rh105 B8.34E-09 8.37E-09 8.37E-09 B8.37E-09 8.38E-09 B8.34E-09
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX% ZOgud/mtu 40X h2o/ 8X uo2 fission products page 23
0 fraction of total aBsorptlon rate
poswer= .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.
zr 92 S5.16E-09 S5.81E-09 6.46E-09 T.10E-09 7.75€-09 7.75E-09
§127 4.16E-09 &4.68BE-09 5.20E-09 S.73E-09 6.25E-09 6.25E-09
zr 96 4.04E-09 &.55E-09 S5.05E-09 S.56E-09 6.06E-09 6.06E-09
ru104 3.96E-09 4.46E-09 &.95E-09 5.45E-09 5.94E-09 5.94E-09
nd150 3.556-09 &.00E-09 &.44E-09 &.BBE-09 5.33e-09 5.33E-09
xe13é 3.44E-09 3.87E-09 4.30E-09 &.73E-09 5.156-09 5.15E-09
br 81 2.57E-09 2.90E-09 3.22E-09 3.54E-09 3.86E-09 3.86E-09
rb 85 2.32E-09 2.64E-09 2.95E-09 3.26E-09 3.57E-09 3.57E-09
I 94 2.186-09 2.45E-09 2.73E-09 3.00E-09 3.27eE-09 3.27E-09
cs137 2.28E-09 2.44E-09 2.59E-09 2.72E-09 2.83E-09 2.83E-09
pr143 2.68E-09 2.686-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09
cd111 1.676-09 1.88E-09 2.09E-09 2.30E-09 2.51E-09 2.51€E-09
te130 1.56E-09 1.76E-09 1.95E-09 2.15E-09 2.34E-09 2.34E-09
sm154 1.51€-09 1.70E-09 1.89E-09 2.08E-09 2.27e-09 2.27¢-09
rb 87 1.46E-09 91.64E-09 1.82E-09 2.00E-09 2.18E-09 2.18E-09
xe133 2.02E-09 2.02e-09 2.02E-09 2.02E-09 2.02E-09 2.02E-09
celé4 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09 1.60E-09
gse 77 1.04E-09 1.17E-09 1.29E-09 1.42E-09 1.55E-09 1.55£-09
zr 90 7.38E-10 9.03E-10 1.08E-09 1.26E-09 1.45E-09 1.45E-09
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(-1

int17m 1.85E-15 2.10E-15 2.10E-15 2.10E-15 2.11E-15 1.85E-15
tb160 7.14E-16 T.65E-16 B8.16E-16 B8.68E-16 9.19E-16 9.19E-16
tel34 8.71E-16 5.88E-15 5.88E-15 5.88E-15 5.88E-15 8.71E-16
i130 6.90E-16 7.73E-16 7.796-16 7.86E-16 7.92E-16 7T.14E-16
in117 5.50E-16 6.18E-16 6.18E-16 6.19E-16 6.19E-16 5.50E-16
be 9 2.66E-16 3.00E-16 3.33E-16 3.66E-16 &4.00E-16 4.00E-16
pri142 2.60E-16 3.13E-16 3.48E-16 3.B3E-16 4.1BE-16 3.90E-16
te123 2.40E-16 2.70E-16 3.01E-16 3.32E-16 3.63E-16 3.63E-16
rb 86 2.57E-16 2.59E-16 2.61E-16 2.64E-16 2.66E-16 2.65E-16
i 7 1.08E-16 1.22E-16 1.36E-16 1.49E-16 1.63E-16 1.63E-16
dy165 1.286-16 2.22E-16 2.23E-16 2.25E-16 2.26E-16 1.31E-16
er167 5.456-17 6.29E-17 7.16E-17 B8.08E-17 9.02E-17 9.02E-17
ge 75 3.40E-17 B8.68E-17 8.686-17 B8.68E-17 8.68E-17 3.40E-17
cd118 2.48E-17 1.21E-16 1.21€-16 1.21E-16 1.21E-16 2.48E-17
cd108 2.42E-18 2.76E-18 3.10E-18 3.46E-18 3.82E-18 3.82E-18
cs134m 1.30E-18 2.29E-18 2.55E-18 2.B1E-18 3.06E-18 1.94E-18
sni14 2.32E-19 3.07E-19 3.94E-19 4.95€-19 6.10E-19 6.10E-19
in119m 4.216-19 3.02E-17 3.026-17 3.02E-17 3.02E-17 4.21E-19
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products

fract!on of total aBsorptlon rate
powers= .00mw rnup 88 flux= 2 74E+08n/cm**2 sec
initial 5643 4 d 18262.7 d 50088 9 d 21915.2 d 21915.2

cd109 2.53E-19 2.63E-19 2.69E-19 2.80E-19 2.90£-19 2.90E-19

sas2h: far-field crit based on b&w 15x15, 3.00wt¥%, 20gwd/mtu 40% h2o/ 8% uo2 light elements
power= 4.000E-03mw, burnup=8. 7659E+01mwd, flux= 2. T4E+08n/cm**2-sec
nuc[lde concentrations, gram atoms
basis = single reactor assembly
charge 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d

h 1 3.48E-06 3.91E-06 &4.33E-06 &.76E-06 5.18E-06 5.18E-06

h 2 1.03E-08 1.16E-08 1.28E-08 1.41E-08 1.54E-08 1.54E-08

h 3 2.996-11 3.07e-11 3.13e-11 3.17E-11 3.21E-11 3.21E-11

h & LO0E+00 1.25€-34 1.27€-34 1.29E-34 1.30E-34 .00E+00
he 3  &.57E-11 5.42E-11 6.29E-11 7.18E-11 8.07€-11 8.07E-11
he & 5.75E-07 6.46E-07 7.16E-07 7.86E-07 8.57E-07 8.57E-07
he 6 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
ne 20 6.91E-08 7.75E-08 B8.60E-08 9.45E-08 1.03E-07 1.03E-07
ne 21  9.49E-14 1.18E-13 1.44E-13 1.72E-13 2.03E-13 2.03E-13
ne 22 4.09E-10 &.64E-10 5.19€-10 5.74E-10 6.30E-10 6.30E-10
ne 23 7.10E-30 7.05E-15 7.056-15 7.05E-15 7.05€-15 7.0S€-30
ne 22  4.17E-11 4.15E-11 4.14E-11 &.14E-11 4.14E-11 4.14E-11
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+403 7.53E+03
na 24 2.81E-08 2.BSE-08 2.85E-08 2.B5E-08 2.85€E-08 2.60E-08
na 24m 5.05E-30 4.68E-15 &.6BE-15 &.68E-15 4.68E-15 4.68E-30
na 25 2.53E-42 2.77E-27 3.11E-27 3.46E-27 3.81E-27 3.B5E-42
mg 26 5.57E-04 &6.16E-04 6.75E-04 7T.34E-04 T7.94E-04 7.94E-04
mg 25 8.50E-11 9.66E-11 1.09E-10 1.21€-10 1.33e-10 1.33E-10
mg 26 1.03E-08 1.16E-08 1.28E-08 1.41E-08 1.54E-08 1.54E-08
mg 27 4.59€-16 2.10E-12 2.10E-12 2.10E-12 2.10E-12 &.55E-16
mg 28 &.05E-24 4&.29E-24 &.29E-24 &.29E-24 4.29E-24 4&.03E-24
al 27 &.99E+04 4.99E+04 &.99E+04 &.99E+04 4.99E+04 4.99E+04
al 28 3.10E-25 2.11E-10 2.11E-10 2.11E-10 2.11E-10 2.88E-25
al 29 1.19E-31 2.80E-26 3.42E-26 &.10E-26 &.B4E-26 2.53E-31
al 30 +00E+00 2.38E-38 3.24E-38 ' 4.28E-38 5.52E-38 ,00E+00
si 28 ' 1.62E-03 '1.79E-03 "11,96E-03 I'R.14E-03 2.31E-03 2.31E-03
si 29 @ B.69E-11 " 1.09E-10 :1.33€-10 3].60E-10 x.BBE-10 ‘ .88E-10
si 30 ' 4.89E-18 6.92E-18 “9.43E-18 '1.25E-17 61E-17 61E-17
si 31 © 2.11E-30 4.97e-30 6.77E-30 8.95E-30 1.15€-29 6.95E-30
si 32  2.44E-37 3.87E-37 ‘5.86E-37 B8.50-37 1.19€-36 1.19E-36

page

page

26

27
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totals 5.756+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04

? flux 2.T4E+08 2.74E+08 2.74E+08 2.74E+08 2.74E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 28
power= &.000E-03mw, burnup=8.7659E+01mwd, flux= 2.74E+08n/cm**2-sec
0 nucl ide concentrations, gram atoms

basis = single reactor assembly
charge 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d

he & 3.22E-03 3.77€-03 &.356-03 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 5.32E-09 7.07E-09 9.13E-09 1.15E-08 1.15E-08
pb208  1.59E-09 2.08E-09 2.64E-09 3.27E-09 3.96E-09 3.96E-09
pb209  2.24E-15 2.82E-15 3.49E-15 4.22E-15 5.02E-15 5.05E-15
pb210  8.13E-10 1.12E-09 1.49E-09 1.92E-09 2.42E-09 2.42E-09
pb211 2.62E-14 3.18E-14 3.77E-14 4.38BE-14 5.02€-14 5.02E-14
pb212  1.62E-13 1.85E-13 2.08E-13 2.31E-13 2.54E-13 2.54E-13
b214 S.77E-15 7.52E-15 9.28E-15 1.12E-14 1.33E-14 1.29€-14
1208 .00E+00 .00E+00 .00E+00 .00€E+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 1.4%9E-12
bi211 1.566-15 1.89E-15 2.24E-15 2.60E-15 2.97E-15 2.99E-15
bi212 1.53E-14 1.75E-14 1.97E-14 2.19E-14 2.41E-14 2.41E-14
bi213 5.05€-16 6.59E-16 8.14E-16 9.85E-16 1.17E-15 1.14E-15
bi214 4.34E-15 5.59E-15 6.89E-15 8.33E-15 9.91E-15 9.75E-15
ra222 2.80E-27 3.13E-27 3.49E-27 3.85E-27 4.21€-27 4.21E-27
ra223 1.20E-11 1.45E-11 1.72E-11 2.00E-11 2.29E-11 2.29E-11
ra22é4 1.336-12 1.53E-12 1.72E-12 1.91E-12 2.09E-12 2.09E-12
ra225 2.44€E-13 3.08E-13 3.81E-13 4.61E-13 5.48E-13 5.48E-13
ra226 1.87€E-07 2.36E-07 2.91E-07 3.52E-07 &4.19E-07 &.19E-07
ra228 6.71E-14 7.76E-14 B8.81E-14 9.87E-14 1.09E-13 1.09E-13
ac225 1.656-13 2.08E-13 2.57e-13 3.11E-13 3.70E-13 3.70E-13
ac227 8.31E-09 1.01E-08 1.19E-08 1.39E-08 1.59E-08 1.59€-08
ac228 8.19E-18 9.47E-18 1.08E-17 1.20E-17 1.33E-17 1.33€-17
th226 1.36E-25 1.53E-25 1.70E-25 1.8BE-25 2.06E-25 2.05E-25
th227 1.93E-11 2.34E-11 2.78E-11 3.23E-11 3.69€E-11 3.69E-11
th228 2.55E-10 2.91E-10 3.28E-10 3.64E-10 4.00E-10 &.00E-10
th229 4.74E-08 6.00E-08 7.40E-08 8.96E-08 1.07€-07 1.07E-07
th230 1.02E-03 1.15€-03 1.28€-03 1.40E-03 1.53E-03 1.53€-03
th231 3.02E-09 3.03E-09 3.03E-09 3.036-09 3.036-09 3.03E-09
th232 2.07E-04 2.32E-04 2.58E-04 2.84E-04 3.10E-04 3.10E-04
th233 5.29E-17 2.13E-15 2.37E-15 2.61E-15 2.84E-15 7.92E-17
th234 S5.37E-07 5.37E-07 5.37E-07 5.376-07 5.37E-07 5.37E-07
pa23i 2.88E-05 3.24E-05 3.60E-05 3.96E-05 4.32E-05 4.32E-05
pa232 4.74E-13 5.56E-13 6.1BE-13 6.80E-13 7.42E-13 7.11E-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 1.81E-11 1.81E-11 1.81E-11 1.81E-11
pa234 8.09E-12 8.09E-12 B.09E-12 8.09E-12 8.09E-12 8.09E-12
pa235 .00E+00 -00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u230  1.32E-22 1.48E-22 1.65E-22 1.82E-22 1.99E-22 1.99E-22
u231  4.16E-19 4.67E-19 5.19E-19 5.71E-19 6.23E-19 6.15E-19
u232 1.00E-08 1.14E-08 1.27€E-08 1.40E-08 1.53E-08 1.53E-08
u233 5.45€-04 6.13E-04 6.81E-04 7.49E-04 8.17E-04 B.17E-04
u234 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00 9.06E+00
u235 7.306+02 7.30E+02 7.30€E+02 7.30E+02 7.30E+02 7.30E+02
u236  1.74E+02 1.74E+02 1.75E+02 1.75E+02 1.75E+02 13.75E+02
u237 3.12€-06 3.11E-06 3.11E-06 3.11E-06 3.11E-06 3.09E-06 ‘ O
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 ;

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 actinides page 29
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u239

u240

uz2é
np235
np236
np236
np237
np238
np239
np240
np240
np241
pu23é
pu237
pu238
pu239
pu240
pu2éi
pu24?2
pu243
puéé
pu2é5
pu246
am239
am240
am241
am242
am242
am243
am244
am244
am245
am246

totals

library i

04 1996 File Name: tuff5.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XV -

erz 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

1.07E-08 3.19E-07 3.19E-07 3.19E-07 3.19E-07 1.06E-08
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
.00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
8.79E-12 8.68E-12 8.67E-12 B8.67E-12 8.67E-12 B8.67E-12
m 1.97€-12 2.06E-12 2.06E-12 2.06E-12 2.06E-12 1.94E-12
8.06E-09 9.04E-09 1.00E-08 1.10E-08 1.20E-08 1.20€-08
4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 -
1.526-06 1.56E-06 1.56E-06 1.56E-06 1.56E-06 1.52E-06
4.57E-05 4.61E-05 4.61E-05 4.61E-05 4.61E-05 4.53E-05
m .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 -00€E+00
2.61E-15 9.376-15 9.37€-15 9.37e-15 9.37€-15 2.58E-15
.00E+00 .00E+00 .00E+00  .00E+00 .00€+00 .00E+00
1.13E-09 1.12E-09 1.12E-09 1.12E-09 1.12E-09 1.12E-09
6.50E-14 7.09E-14 7.73E-14 B8.34E-14 B8.94E-14 B8.93E-14
6.44E-03 7.10E-03 7.74€-03 8.35E-03 B.94E-03 B8.94E-03
2.02€-01 2.27E-01 2.52E-01 2.76E-01 3.01E-01 3.01E-01
3.986-05 5.036-05 6.20E-05 7.49E-05 B8.90E-05 8.90E-05
7.05€-09 9.54E-09 1.25E-08 1.59E-08 1.97E-08 1.97E-08
6.71€-13 1.05E-12 1.55€-12 2.22E-12 3.06E-12 3.06E-12
1.10E-21 2.21E-21 3.28E-21 &.69E-21 6.48BE-21 4.95E-21
.00E+00 .00E+00 .00E+00 .00E+00 .00€+00 .00E+00
.00E+00 .00E+00 .00E+00 .00E+00 .00€+00 .0CE+00
.00E+00 .00€E+00 .00E+00 .00E+00 .00E+00 .00E+00
9.12E-25 1.54E-24 2.26E-24 3.17E-24 4.32E-24 3.B7E-24
4.55€E-22 7.07E-22 1.03E-21 1.45E-21 1.98€-21 1.93€-2%
3.66E-09 S5.62E-09 8.22E-09 1.16E-08 1.57E-08 1.57E-08
m 7.70E-14 1.33E-13 2.16E-13 3.34E-13 4.97E-13 4.97E-13
1.196-16 1.97E-16 2.88E-16 &4.06E-16 5.53E-16 5.10E-16
2.94E-17 S5.44E-17 9.46E-17 1.56E-16 2.46E-16 2.46E-16
m  .00E+00 .00E+00 .00E+00 .00E+00 -00E+00 .00E+00

1.98E-25 4.15E-25 7.21E-25 1.19E-24 1.8BE-2& 1.64E-24
.00E+00  .OCOE+00 .00E+00  .00E+00 .00E+00 .00E+00
.00E+00 .00E+00 .00E+00  .00E+00 .00E+00 .00€E+00
3.73E+04 3.73E+04 3.736+04 3.73E+04 3.73E+04 3.73E+04
2.74E+08 2.74E+08 2.74LE+08 2.74E+08 2.74E-07

q array has 20 entries.

q array has 1 entries.

q array has 1 entries.

q array has 1 entries.

q array has 1 entries.

q array has 12 entries.

nformation...

cross-section data taken from position number 4 of Llibrary 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 lLibrary 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

Page 25
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pass 0 applies start-up fuel densiities
pass n applies mid time densities of nth library interval

first library updated was...
ARRAARRENERRRNNRRAARATRRRARRANRARRNARRAAERNAARRNAARARRAA AR AR AR R AR dh b hrddd

prelim lwr origen-s binary working tibrary--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 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 above this box (if present) for later updates

L3R 2R BE IR BE IR BN B AR 2R 2R 2% R 2N Bk J% J
[ 2E SR BE IR 2R IR BE R AR BE BN A B b 2R % J

PY e 2 I 2222222323 2T ST RALR RIS 23T ISR R 22 I L R4 R iRt aladdl il sl
* *

0 AARRRRATNRA R AR AR RNRRRE RN AR RANREARANRRARARI RN RREARRRAA A AAANREA SRR AR NIRRT N
0 .other fdentification 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 ERAAARRETARRRNARRRRAARRN R ARRRRRRRARRRANARAA AR AN AR AN RN RN ARTA TR RSN R hdrdd
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 30
0 power= .00mw, burnup= 117.mud6 flux= 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 nitia 23741.5 d 25567. 7394. .2 29220.3 d
productions 1.135003E+06 1.135040€+06 1.135077E+06 1.135114E+06  1.135151€+06 1.135151E+06
absorptions  9.251454E+05 9.252036E+05 9.252616E+05 9.2531896+05  9.253764E+05  9.253763E+05
k infinity 1.226838E+00 1.226801E+00  1.226764E+00 1.226728E+00  1.226692E+00  1.226692E+00
0 inld fnitial 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
actinide !
absorptio?: 9.215212E+05 9.215431E+05 9.215651E+05 9.215869E+05 9.216088E+05 9.216088E+05
non-actinide
abs. fracs. 3.917515E-03 3.9564976-03 3.995001E-03 4.033267E-03  4.071355E-03  4.071295€-03
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 fission products page 31
0 ) fraction of total sbsorption rate
: powers .00mw, burnup= 117.mud, flux= 2.71E+08n/cm**2-sec
0 ‘initial 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
sm149 4.29E-04 4.63E-04 &.97E-04 5.31E-04 5.64E-04 5.64E-04
sm151 1.50E-05 1.60E-05 1.69E-05 1.78£E-05 1.87E-05 1.87€-05
nd143 8.926-06 9.66E-06 1.04E-05 1.12E-05 1.19€-05 1.19E-05
gd155 $.27E-06 S5.75E-06 6.24E-06 6.72E-06 7.20E-06 7.20E-06
d157 4.31E-06 &.64E-06 A.97E-06 5.30E-06 5.63E-06 5.63E-06
;th103 "#.12E-06 &.46E-06 4&.B1E-06 5.15E-06 5.50E-06 5.50E-06
¢d113 ‘3,81E-06 4.12E-06 &.42E-06 &.T3E-06 5.04E-06 5.04E-06
eul5t 2.76E-06 3.20€E-06 3.67E-06 &.16E-06 &.68E-06 &.68E-06
xel131 2.81E-06 3.04E-06 3.27E-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 2.296-06 2.33E-06 2.33E-06 2.33E-06 2.33E-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 1.65E-06 1.79E-06 1.92E-06 2.05E-06 2.05E-06
nd145 1.25E-06 1.35E-06 1.45E-06 1.56E-06 1.66E-06 1.66E-06
mo 95 8.58E-07 9.30E-07 1.00E-06 1.07E-06 1.15E-06 1.15E-06
sm152 6.60E-07 7.15€E-07 7.70E-07 8.26E-07 8.81E-07 8.81E-07
kr 83 5.42E-07 S.B7E-07 6.32E-07 6.78E-07 7.23E-07 7.23E-07
cs135 4.91E-07 5.32€E-07 5.73E-07 6.14E-07 6.55E-07 6.55E-07
rul01 3.80E-07 4.12€E-07 &.43E-07 4.75E-07 5.06E-07 5.06E-07
pri141 3.68E-07 3.99E-07 4.29€-07 4.60E-07 4.91E-07 4.91E-07
eul153 3.33E-07 3.61E-07 3.89E-07 4.17E-07 4.44E-07 4. 44E-07
1a139 3.01E-07 3.26E-07 3.52E-07 3.77€-07 4.02E-07 4.02E-07
m147 2.71E-07 2.71E-07 2.71E-07 2.7T1E-07 2.71E-07 2.71E-07
pdi05 1.27E-07 1.38E-07 1.4BE-07 1.59€-07 1.69E-07 1.69E-07
zr 93 1.226-07 1.32E-07 1.42E-07 1.52€E-07 1.62E-07 1.62E-07
eu155 1.586-07 1.58€E-07 1.58E-07 1.58E-07 1.58E-07 1.58E-07
i129 9.366E-08 1.01€-07 1.09€E-07 1.17€-07 1.25E-07 1.25E-07
nd144 8.89£-08 9.64E-08 1.04E-07 1.12E-07 1.19E-07 1.19€E-07
ba137 6.62E-08 7.54E-08 B.49E-08 9.46E-08 1.05E-07 1.05E-07
mo 97 6.83E-08 7.39E-08 7.96E-08 8.53E-08 9.10E-08 9.10£-08
ag109 4.82E-08 5.22E-08 5.63E-08 6.04E-08 6.45E-08 6.45E-08
sm150 2.72E-08 3.19E-08 3.69E-08 4.23E-08 4.80E-08 4.80E-08
2r 91 3.21E-08 3.48E-08 3.75E-08 4.02E-08 4.28E-08 4.2BE-08
y 89 3.086-08 3.34E-08 3.60E-08 3.86E-08 4.11E-08 4.11E-08
rul02 2.78E-08 3.01E-08 3.25E-08 3.48E-08 3.71E-08 3.71E-08
cel42 2.51E-08 2.72E-08 2.93E-08 3.14E-08 3.35€E-08 3.35E-08
nd148 2.41E-08 2.61E-08 2.81E-08 3.01E-08 3.21E-08 3.21E-08
nd146 2.02E-08 2.19E-08 2.36E-08 2.53E-08 2.70E-08 2.70E-08
ba138 1.736-08 1.87E-08 2.02E-08 2.16E-08 2.31E-08 2.31E-08
in115 1.66E-08 1.80E-08 1.94E-08 2.08E-08 2.21E-08 2.21E-08
pd108 1.62E-08 1.76E-08 1.90E-08 2.03E-08 2.176-08 2.17E-08
ce140 1.62E-08 1.75E-08 1.89E-08 2.02E-08 2.16E-08 2.16E-08
xe132 1.456-08 1.57E-08 1.69E-08 1.81E-08 1.93E-08 1.93E-08
sr 90 1.336-08 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 1.29E-08 1.29€E-08
mo100 9.65E-09 1.05E-08 1.13E-08 1.21E-08 1.29E-08 1.29E-08
xe134 9.55E-09 1.03E-08 1.11E-08 1.19E-08 1.27E-08 1.27E-08
zr 92 7.76E-09 B.40E-09 9.05€-09 9.69E-09 1.03E-08 1.03E-08
1 gas2h: far-field crit based on b&w 15x15, 3.00wtX 209ud/mtu 40% h2o/ 8% uo2 fission products page 32
0 fraction of total aBsorptlon rate
power= .00mw, burnup= 117 mwd, flux= 2.71E+08n/cm**2-sec
0 fnitial 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
rh105 8.35E-09 8.39E-09 8.39E-09 8.39E-09 8.39E-09 8.36E-09
i127 6.24E-09 6.77E-09 7.29E-09 7.81E-09 8.33E-09 8.33E-09
zr 96 6.04E-09 6.55E-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 7.92E-09
nd150 5.336-09 5.77E-09 6.21E-09 6.66E-09 7.10E-09 7.10E-09
xe136 5.166E-09 5.59€-09 6.02E-09 6.45E-09 6.88E-09 6.8BE-09
br 81 3.866E-09 4.18E-09 4.50E-09 4.83E-09 5.15E-09 5.15€E-09
rb 85 3.57E-09 3.89€E-09 &.20€-09 4.51€-09 4.B3E-09 4.83E-09
zr 94 3.276-09 3.54E-09 3.81E-09 4.086-09 4.35E-09 4.35E-09
cd111 2.51E-09 2.72€-09 2.93E-09 3.156-09 3.36E-09 3.36E-09
cs137 2.83€-09 2.93€-09 3.03E-09 3.11€-09 3.18€E-09 3.18E-09
tel130 2.356-09 2.54E-09 2.74E-09 2.93E-09 3.13E-09 3.13€E-09
sm154 2.27E-09 2.46E-09 2.65E-09 2.84E-09 3.03E-09 3.03E-09
rb 87 2.18E-09 2.36E-09 2.55E-09 2.73E-09 2.91E-09 2.91E-09
pri143 2.68BE-09 2.68BE-09 2.68BE-09 2.6BE-09 2.68E-09 2.6BE-09
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kr 80 5.056-15 5.48E-15 5.90E-15 6.33E-15 6.75E-15 6.75E-15
tel22 2.396-15 2.74E-15 3.12E-15 3.52E-15 3.95E-15 3.95E-15
sb126 3.106-15 3.13E-15 3.14E-15 3.14E-15 3.15E-15 3.14E-15
sb124 2.136-15 2.14E-15 2.14E-15 2.14E-15 2.14E-15 2.14E-15
int17m 1.856-15 2.11E-15 2.11E-15 2.11E-15 2.11E-15 1.85E-15
tb160 9.20E-16 9.72E-16 1.02E-15 1.08E-15 1.13E-15 1.13E-15
te134 8.72E-16 S5.89E-15 5.89E-15 5.89E-15 5.89E-15 B8.72E-16
i130 7.14E-16 7.99E-16 B.06E-16 8.12E-16 8.18E-16 7.37E-16
in117 5.51E-16 6.20E-16 6.20E-16 6.20E-16 6.20E-16 5.531€-16
be ¢ 3.99E-16 4.32E-16 4.65E-16 4.98E-16 5.31E-16 5.31E-16
pr142 3.90E-16 4.53E-16 4.87E-16 5.22E-16 5.57E-16 5.20E-16
te123 3.64E-16 3.95E-16 4.26E-16 &4.58E-16 4&.90E-16 4.90E-16
rb 86 2.65E-16 2.68E-16 2_.70E-16 2.72E-16 2.T4E-16 2.73E-16
ti 7 1.63E-16 1.776-16 1.90E-16 2.04E-16 2.17E-16 2.17E-16
dy165 1.31E-16 2.28E-16 2.29E-16 2.30E-16 2.32E-16 1.34E-16
er167 9.04E-17 1.00E-16 1.10E-16 1.21E-16 1.32E-16 1.32E-16
ge 75 3.41E-17 8.70E-17 8.70E-17 8.70E-17 8.70E-17 3.41E-17
cd118 2.48E-17 1.21€E-16 1.21E-16 1.21E-16 1.21E-16 2.4BE-17
cd108 3.82E-18 4.19E-18 4.57E-18 4.956-18 5.356-18 5.35E-18
cs134m 1.94E-18 3.31E-18 3.56E-18 3.82E-18 4.08E-18 2.58E-18
sn114 6.14E-19 7.42E-19 8.84E-19 1.04E-18 1.21E-18 1.21E-18
in119m 4.22E-19 3.03£-17 3.03E-17 3.03E-17 3.03E-17 4.22E-19
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission products
fraction of total absorption rate
powers= .00mw, burnup= 17.mwd, flux= 2.71E+08n/cm**2-sec
fnitial 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
cd109 2.90E-19 2.97E-19 3.07E-19 3.14E-19 3.24E-19 3.24E-19
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 light elements

power= 4.000E-03mw, burnup=1.1688E+02mwd  flux= 2.71E+08n/cm**2-sec
nuc[ide concentrations, gram atoms
basis = single reactor assembly
charge 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d

h 1 5.18E-06 5.61E-06 6.04E-06 6.46E-06 6.89E-06 &6.89E-06
h 2 1.54E-08 1.66E-08 1.79E-08 1.92€-08 2.04E-08 2.04E-08
h 3  3.21E-11 3.23E-11 3.256-11 3.26E-11 3.28E-11 3.28E-11
h 4 .00E+00 1.31€-34 1.32E-34 1.33E-34 1.33E-34 .00E+00
he 3 8.07E-11 8.97E-11 9.88E-11 1.08E-10 1.17E-10 1.17E-10
he & 8.57E-07 9.27€-07 9.98E-07 1.07E-06 1.14E-06 1.14E-06
he 6 .00E+0D . 00€+00 .00E+00  .0OE+00 .00E+00 .00E+00
ne 20 1.03E-07 1.11€E-07 1.20E-07 1.28€E-07 1.37E-07 1.37E-07
ne 21 2.03E-13 2.35€-13 2.70E-13 3.08E-13 3.47E-13 3.47€-13
ne 22 6.30E-10 6.85E-10 7.40E-10 7.95E-10 8.50€E-10 8.50E-10
ne 23 7.05E-30 7.04E-15 7.04E-15 7.04E-15 7.04E-15 7.04E-30
na 22  &.14E-11 &.14E-11 4.14E-11 4.14E-11 4.14E-11 4.14E-11
na 23  7.53E+03 7.53E+03 7.53€E+03 7.536+03 7.53E+03 7.53E+03
na 26 2.60E-08 2.77E-08 2.77€-08 2.77E-08 2.77€E-08 2.53E-08
na 24m &.68E-30 4.55E-15 4.55E-15 4.55E-15 4.55€-15 4.55E-30
na 25 3.85E-42 4.15E-27 4.52€-27 4.89E-27 5.27E-27 5.30E-42
mg 24 7.94E-04 B8.51E-04 9.08E-04 9.66E-04 1.02E-03 1.02E-03
mg 25 1.336-10 1.46E-10 1.58€-10 1.71E-10 1.85E-10 1.85E-10
mg 26 1.54E-08 1.66E-08 1.79E-08 1.92E-08 2.04E-08 2.04E-08
mg 27 4.55E-16 2.10E-12 2.10€-12 2.10E-12 2.10E-12 4.54E-16
mg 28 4.03E-24 &.29E-24 4.29E-24 4.29E-24 4.29E-24 4.03E-24
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4. 99E+04 4. 99E+04
al 28 2.88E-25 2.05E-10 2.05E-10 2.05E-10 2.05E-10 2.80E-25
al 29 2.53E-31 5.60E-26 6.44E-26 7.34E-26 B.29E-26 4.34E-31
al 30 .00E+00 6.93E-38 B8.60E-38 1.05E-37 1.27E-37 .00E+00
si 28 2.31E-03 2.48E-03 2.64E-03 2.81E-03 2.98E-03 2.98E-03
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si 29 1.88E-10 2.19€-10 2.52E-10 2.87E-10 3.25E-10 3.25E-10
si 30 1.61E-17 2.03E-17 2.52E-17 3.08e-17 3.71E-17 3.7T1E-17
si 31 6.95E-30 1.46E-29 1.81E-29 2.21E-29 2.67E-29 1.61E-29
si 32 1.19E-36 1.63E-36 2.17E-36 2.83E-36 3.64E-36 3.64E-36
totals 5.75E+04 5.75E+04 5.756E+04 5.75E+04 5.75E+04 5.75E+04
? flux 2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ 8X uoc2 actinides page 37
power= &,000E-03mw, burnup=1.1688E+02mwd, flux= 2.71E+08n/cm**2-sec
0 nuc[ide concentrations, gram atoms
basis = single reactor assembly
charge 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d
he & 5.60E-03 6.26E-03 6.95E-03 7.67E-03 8.40E-03 8.40E-03
pb206 1.21€E-09 1.62E-09 2.13E-09 2.75€-09 3.48£-09 3.48E-09
pb207  1.15E-08 1.42E-08 1.72E-08 2.06E-08 2.43E-08 2.43E-08
pb208 3.96E-09 &.72E-09 S5.54E-09 6.43E-09 7.38¢-09 7.38E-09
pb209 5.05E-15 5.89E-15 6.83E-15 7.B4E-15 B8.92E-15 B8.98E-15
pb210  2.42E-09 2.98€E-09 3.62E-09 4.32E-09 5.10E-09 5.10E-09
pb211 5.02E-14 5.67E-14 6.34E-14 7.02E-14 7.71E-14 7.70E-14
pb212 2.54E-13 2.76E-13 2.99E-13 3.21€-13 3.44E-13 3.44E-13
b214 1.29€-14 1.56E-14 1.81E-14 2.0BE-14 2.37E-14 2.29E-14
i208 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00

bi209 1.87E-10 2.38E-10 2.97E-10 3.65E-10 4.44E-10 4.44E-10
bi210m  .Q0E+00 .00E+00 .00E+00 .00€E+00 .00E+00 .00E+00

bi210  1.49E-12 1.84E-12 2.23E-12 2.66E-12 3.14E-12 3.14E-12
bi211 2.99€E-15 3.36E-15 3.76E-15 4&.16E-15 4.57E-15 4.60E-15
bi212 2.41E-14 2.62E-14 2.84E-14 3.05E-14 3.26E-14 3.26E-14
bi213  1.14E-15 1.38E-15 1.60€E-15 1.83€E-15 2.08E-15 2.02€E-15
bi214 9.756-15 1.16E-14 1.35E-14 1.54E-14 1.76E-14 1.73E-14
po210  &4.11E-11 5.07E-11 6.15E-11 7.35E-11 8.68E-11 8.68E-11
po211m .00E+00 .0QE+00 .00E+00  .00E+00 .00€+00 .00E+00
po211  3.31E-20 3.71E-20 &4.15E-20 4.60E-20 5.05E-20 5.08E-20
po212  1.27E-24 1.38E-24 1.49E-24 1.60E-24 1.71E-24 1.71E-24
po213  1.71E-24 2.07E-24 2.40E-24 2.75E-24 3.13E-24 3.04E-24
po214  1.34E-21 1.60E-21 1.85E-21 2.13E-21 2.42E-21 2.38E-21
po215 &.12E-20 4.66E-20 5.21E-20 5.77E-20 6.33E-20 6.33E-20
po216  9.61E-19 1.056-18 1.13E-18 1.22E-18 1.30E-18 1.30E-18
po218  1.54E-15 1.81E-15 2.10E-15 2.41E-15 2.74E-15 2.74E-15
ra222 &4.21E-27 4.55E-27 4.90E-27 5.25E-27 5.60E-27 5.60£-27
ra223 2.29-11 2.59E-11 2.89E-11 3.20E-11 3.52E-11 3.52E-11
ra224 2.09E-12 2.28E-12 2.47E-12 2.65E-12 2.84E-12 2.B4E-12
ra225 5.48E-13 6.43E-13 7.46E-13 B.S56E-13 9.74E-13 9.74E-13
ra226 4.19E-07 &.91E-07 5.70E-07 6.53E-07 7.43E-07 7.43E-07
ra228 1.096-13 1.20E-13 1.30E-13 1.41E-13 1.51E-13 1.51E-13
ac225 3.70E-13 4.35E-13 5.04E-13 5.79E-13 6.58E-13 6.58E-13
ac227 1.59E-08 1.80E-08 2.01E-08 2.22E-08 2.44E-08 2.44E-08
ac228  1.33E-17 1.46E-17 1.59€-17 1.72E-17 1.85E-17 1.85E-17
th226 2.05E-25 2.22E-25 2.39E-25 2.56E-25 2.73E-25 2.73E-25
th227 3.69E-11 &.17E-11 4.67E-11 S5.17E-11 5.87E-11 5.67E-11
th228  &.00E-10 4.35E-10 4.71E-10 5.06E-10 5.41E-10 5.41E-10
th229 1.07E-07 1.25E-07 1.456-07 1.67E-07 1.89€E-07 1.89E-07
th230 1.53€E-03 1.66E-03 1.79E-03 1.92E-03 2.04E-03 2.04E-03
th231 3.03E-09 3.03E-09 3.03E-09 3.03E-09 3.03E-09 3.03E-09
th232 3.10E-04 3.36E-04 3.61E-04 3.B7e-04 4.13E-04 &.13E-04
th233 7.92E-17 3.08E-15 3.31E-15 3.55€-15 3.79E-15 1.05E-16
th234 S$.37€-07 5.37E-07 5.376-07 S5.376E-07 5.37e-07 5.37E-07
pa231 4.32E-05 4.68E-05 5.04E-05 5.40E-05 5.76E-05 5.76E-05
pa232 ~ 7.11E-13 B.04E-13 B.66E-13 9.27E-13 9.89E-13 9.4BE-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-1% 1.81E-11 1.81E-11 1.81E-11 1.BIE-11
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pa234 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12

pa235 .00E+00 .00E+00 .00E+00  .00E+00 .00E+00 .00E+00
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 actinides page 38
power= 4.000E-03mw, burnup=1.168BE+02mwd, flux= 2.71E+08n/cm**2-sec
0 nuclide concentrations, gram atoms

basis = single reactor assembly
charge 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d

u230 1.99E-22 2.15E-22 2.32E-22 2.4BE-22 2.65E-22 2.64E-22
u231  6.15E-19 6.72E-19 7.24E-19 7.75E-19 8.27€-19 B8.16E-19
u232 1.53E-08 1.66E-08 1.79E-08 1.92E-08 2.05€-08 2.05E-08
u233 8.17E-04 8.86E-04 9.54E-04 1.02E-03 1.09E-03 1.09E-03
u234é  9.06E+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  1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75€+02 1.75E+02
u237 3.09E-06 3.10E-06 3.10E-06 3.10E-06 3.10E-06 3.07E-06
u238  3.64E+04 3.64E+04 3.64E+04 3.64E+04 3I.64E+04 3.64LE+04
u239 1.066-08 3.18E-07 3.18E-07 3.18E-07 3.18E-07 1.06E-08
u240 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
u241 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
np235 B.67E-12 B.63E-12 8.63E-12 8.62E-12 8.62E-12 8.62E-12
np236m 1.94E-12 2.05E-12 2.05E-12 2.0SE-12 2.05E-12 1.93E-12
np236 1.20E-08 1.29E-08 1.39E-08 1.49E-08 1.59E-08 1.59E-08
np237  4.21E+01 &4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01
np238 1.52E-06 1.55€-06 1.55E-06 1.55E-06 1.55E-06 1.51E-06
np239  4.53E-05 &.59E-05 4.59E-05 4.59E-05 4.59E-05 4.51E-05
np240m  .00E+00 .00E+00 .00E+00 .00E+00 .00€E+00 .00E+00
np240  2.58E-15 9.33E-15 9.33E-15 9.33E-15 9.33€-15 2.57E-15
np241 .00E+00 .00E+00 .00E+Q0 .00E+00 .00€+00 .00E+0Q0
pu236 1.12E-09 1.11E-09 1.11E-09 1.11E-09 1.11€-09 1.11E-09
pu237 8.93E-14 9.46E-14 1.00E-13 1.05€-13 1.10€E-13 1.10E-13
pu238 8.94E-03 9.50E-03 1.00E-02 1.06E-02 1.11E-02 1.11E-02
pu239 3.01E-01 3.26E-01 3.50E-01 3.756-01 4.00E-01 &.00E-01
pu240  8.90E-05 1.04E-04 1.21E-04 1.38E-04 1.57E-04 1.57E-04
pu2éi 1.97E-08 2.40E-08 @2.88E-08 3.41E-08 3.98E-08 3.98E-08
pu242 3.06E-12 4.13E-12 5.43E-12 7.01E-12 8.89E-12 8.8%9E-12
pu243  4.95E-21 8.69E-21 1.14E-20 1.48E-20 1.87E-20 1.43E-20
puléé .00E+00 .00E+00 .00E+00 1.40E-45 4.20E-45 &.20E-45
pu2as .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
pu2éé .00E+00 .00E+00 .00E+00  .00E+00 .00E+00 .00E+00
am239 3.87E-246 5.70E-24 7.39E-24 9.40E-24 1.18E-23 1.05E-23
am240  1.93E-21 2.61E-21 3.39E-21 4.30E-21 5.38€-21 5.24E-21
am2é 1 1.57E-08 2.09E-08 2.70E-08 3.44E-08 4.30E-08 &.30E-08
am242m 4.97€-13 7.13E-13 9.96E-13 1.36E-12 1.81E-12 1.BIE-12
am242 S5.10E-16 7.34E-16 9.52E-16 1.21E-15 1.52E-15 1.40€-15
am243  2.46E-16 3.74E-16 S5.51E-16 7.91E-16 1.11E-15 1.11E-15

am244m  .Q0E+00 .00E+00 .00E+00 .O00E+00 .00E+00 _.00E+00
am244  1.64E-24 2.8B4E-24 &.19E-24 6.01E-24 8.42E-24 7.38E-24

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

am246 .00E+00 .00E+00 .00E+00 -.00E+00 .00E+00 .00E+00

totals 3.73E+04 3.73E+04 3.73E+04 3I.73E+04 3.73E+04 3.73£+04

0 flux 2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07
0 1q array has 20 entries. :
0 3q array has 1 entries. : i
0 3q array has 1 entries. proo [ ! S
0 3q array has 1 entries. o . ‘ i R
0 4q array has 1 entries. ;) b : ‘ ! I
0 54q array has 12 entries. o i i e
1library information... ' it
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00000

000 =00

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

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

pass 5
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

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 librarx updated was...
Py R 23 e R R e e xR I T2 222 2R 222223 222 222 2 X 221Xt a2 dis sl st y]

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
t

e photon data are from the master photon data base,
produced to include bremsstrahlung from uc2 matrix

ILE R EEEEEEREREZ:JEJJ]
LR IR IR B IR 2k BN JE ORI AR 2k O 2k 2R A 4

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

ARRERRRRERAARRNATRRRRARRRRRE R AR AN RN AR AR EAANERAAR A AN A AR TR RRRARRN AR RR bR
* *
2222222322222 222322 2T RS2 3222 2228 2 202 22 X R R R d st it iii st lastsd)
.other fdentification 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

7993 number of nonzero off-diagonal matrix elements
ARRRATRRR AN RRARNRARRRANRARE RN ARRRRBTRAEA A RN R AR RN AR RSN AR N R RN
20gwd/mtuy 40% h2o/ 8% uo2 page
power= .00mw, burnup= 146.muds f%ux= 2.70E+08n/cm**2-sec
asis =

(note, k-infinities, clad ands?gderatgr absorptions are correct, only, if cg;rectlz weighted cross sections are applied.)

initial 34695.1 d

productions  1.138556E+06  1.138592E+06  1.138629E+06  1.138666E+06  1.138703E+06
absorptions 9.278101E+05 9.278671E+05  9.279241E+05  9.279809E+05  9.280372E+05
k infinity  1.227143E+00 1,227107E+00  1.227072E+00  1.227036E400  1.227001E+00

acti

‘g initial 31046.6 d 32872.8 d 34699.1 d 36525.3 d
nide

absorptions  9.240538E+05  9.240755E+05  9.240974E+05  9.241194E+05  9.241413E+05

non-
abs.

actinide
fracs. 4.048586E-03 4.0863756-03 4.123926E-03 4.161179E-03  4.198015E-03

39
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sas2h: far-field crit based on b&w 15x15

§127

fraction o

3.00wt%
f total a

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

20gwd/mtu 40% h2o0/ 8% uo2
Bsorptlon rate

6.mud, flux= 2. 70E+08n/cm**2 sec

power= .00mw, burnup= 146
initial $1046.6 d 32872.8 d 34699.1
sm149 5.65E-04 5.98E-04 6.31E-04 6.64E-04
smi51 1.87E-05 1.95E-05 2.03E-05 2.10€-05
nd143 1.196-05 1.26E-05 1.34E-05 1.41E-05
gd155 7.20E-06 7.69E-06 8.17E-06 8.64E-06
eul51 4.68E-06 5.22E-06 5.79E-06 6.37E-06
gd157 5_63E-06 5.956-06 6.27E-06 6.59E-06
rh103 5.50E-06 5.84E-06 6.18E-06 6.53E-06
cd113 5.04E-06 5.34E-06 5.65E-06 5.95E-06
xe131 3_74E-06 3.97E-06 4.21E-06 &.44E-06
cs133 2.90E-06 3.08E-06 3.26E-06 3.45E-06
tc 99 2.13E-06 2.276-06 2.40E-06 2.53E-06
smi47 2.056-06 2.19E-06 2.32E-06 2.46E-06
xe135 2.296-06 2.33E-06 2.336-06 2.33E-06
nd145 1.66E-06 1.76E-06 1.87E-06 1.97E-06
mo 95 1.14E-06 1.22E-06 1.29€-06 1.36E-06
sm152 8.81E-07 9.36E-07 9.91E-07 1.05E-06
kr 83 7.23E-07 7.686-07 8.13E-07 8.58€-07
cs135 6.556-07 6.96E-07 7.376-07 7.78E-07
ru101 5.06E-07 5.386-07 5.69E-07 6.01E-07
pri41 4.91€-07 5.22E-07 5.52E-07 5.83E-07
eu153 4.4L4LE-07 &4.72E-07 5.00E-07 5.28E-07
ta139 4.02E-07 4.27E-07 4.52E-07 4.77E-07
pm147 2.70E-07 2.70E-07 2.70E-07 2.70E-07
pd105 1.69E-07 1.B0E-07 1.90E-07 2.01E-07
zr 93 1.626-07 1.72E-07 1.82E-07 1.92E-07
eu155 1.58E-07 1.58E-07 1.58E-07 1.59E-07
i129 1.25E-07 1.33E-07 1.40E-07 1.48E-07
nd144 1.196-07 1.27E-07 1.34E-07 1.42E-07
ba137 1.056-07 1.15€-07 1.25E-07 1.36E-07
mo 97 9.10E-08 9.67E-08 1.02E-07 1.08E-07
ag109 6.45E-08 6.B6E-08 7.28E-08 7.69E-08
sm150 4.80E-08 S5.41E-08 6.0SE-08 6.72E-08
zr 91 4.29E-08 &.55E-08 4.82E-08 5.09E-08
y 89 4.12E-08 &.37E-08 &.63E-08 &.89E-08
ru102 3.71E-08 3.94E-08 4.17E-08 &.41E-08
cel42 3.356-08 3.56E-08 3.77E-08 3.97E-08
nd148 3.21E-08 3.41E-08 3.61E-08 3.81E-08
nd146 2.70E-08 2.87E-08 3.03E-08 3.20E-08
ba138 2.31E-08 2.45E-08 2.60E-08 2.74E-08
in115 2.21E-08 2.35E-08 2.49E-08 2.63E-08
108 2.176-08 2.31E-08 2.44E-08 2.58E-08
cel40 2.16E-08 2.29E-08 2.43E-08 2.56E-08
xe132 1.93E-08 2.05E-08 2.17E-08 2.29E-08
mo 98 1.336-08 1.41E-08 1.49E-08 1.58€-08
pd107 1.29E-08 1.37E-08 1.45E-08 1.53€-08
mo100 1.29E-08 1.37E-08 1.45E-08 1.S3E-08
xe134 1.276-08 1.35E-08 1.43E-08 }.515-08
sr 90 1.48E-08 1.51E-08 1.54E-08 §.56E-08
zr 92 1.03E-08 1.10E-08 1.16E-08 1.23E-08
" sas2hs fnr-field crlt based on b&w 15x15, 3.00wtX
o . frnction o* total 8
pouert:' burnup= flux= 2
) tniti.l 1410466 d 32372 iha $4699 1d

8.33e-09 B.85E-09 9.37€-09 9.89E-09

d 36525.3 d

6.96E-04
-18€-05
.49€-05
.126-06
.98E-06
.90E-06
.87E-06
.25€E-06
.67E-06
.63E-06
.67E-06
.59E-06
.33E-06
.08E-06

------oNNNNNUthmUINa-----NNNU!U!O«GQO-—-NNNNN«FOOOOO-N
* e e et e e s 8 s o8 w .

-t -
» ~n
m m

1
(=] o
~ ~

29E 08
209udlmtu 40X h2o/ 8% uo2
sorgtion rate
2.7T0E+ 8n/cm*'2 sec
36525.3

1.04E-08

Page 34

fission products

fission products

page

page

40

41
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zr 96 8.056-09 8.55E-09 9.05E-09 9.56E-09 1.01E-08
rui0é 7.926-09 8.41E-09 8.91E-09 9.40E-09 9.90E-09
nd150 7.10E-09 7.54E-09 7.99E-09 B8.43E-09 8.87E-09
xe136 6.88E-09 7.31E-09 7.74E-09 8.17E-09 B8.60€E-09
rh105 8.36E-09 8.40E-09 8.40E-09 8.40E-09 B8.40E-09
br 81 5.156-09 5.47E-09 5.79E-09 6.11E-09 6.43E-09
rb 85 4.83E-09 S5.14E-09 5.46E-09 S5.77E-09 6.08E-09
r 94 4.356-09 &4.62E-09 4.90E-09 5.17E-09 5.44E-09
cd111 3.366-09 3.57E-09 3.78E-09 3.99E-09 4.20E-09
tel130 3.136-09 3.33e-09 3.52E-09 3.72E-09 3.91E-09
sm154 3.03E-09 3.226-09 3.41E-09 3.60E-09 3.79E-09
rb 87 2.91E-09 3.09E-09 3.27E-09 3.45E-09 3.64E-09
cs137 3.186-09 3.24E-09 3.30E-09 3.356-09 3.40E-09
zr 90 2.29-09 2.51E-09 2.73E-09 2.96E-09 3.19E-09
pr143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.6BE-09
se 77 2.08E-09 2.21E-09 2.34E-09 2.47E-09 2.60E-09
xe133 2.03e-09 2.03E-09 2.03E-09 2.03E-09 2.03E-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 1.54E-09 1.62E-09 1.71E-09
celé 1.61E-09 1.61E-09 1.61E-09 1.61E-09 1.61E-09
se 79 1.06E-09 1.13E-09 1.20E-09 1.26E-09 1.33E-09
eu152 8.00E-10 9.156-10 1.04E-09 1.16E-09 1.30E-09
sb121 1.00E-09 1.06E-09 1.13E-09 1.19E-09 1.25E-09
sb123 8.176-10 8.68E-10 9.19€E-10 9.70E-10 1.02E-09
m149 9.74E-10 9.81E-10 9.81€-10 9.81E-10 9.81E-10
r 86 7.69E-10 B8.17E-10 8.65E-10 9.13E-10 9.61E-10
nd147 9.26E-10 9.30E-10 9.30E-10 9.30E-10 9.30€E-10
tel128 6.82E-10 7.25E-10 7.68E-10 B8.10E-10 B8.53E-10
gd156 5.42E-10 5.78E-10 6.14E-10 6.50E-10 6.86E-10
se 80 4.96E-10 5.27E-10 5.58E-10 5.89€E-10 6.20E-10
celbdd 6.04E-10 6.04E-10 6.04E-10 6.04E-10 6.03E-10
kr 85 5.73e-10 5.74E-10 5.75E-10 5.75£-10 5.76E-10
dy161 4.36E-10 4.64E-10 &4.92E-10 S5.20E-10 5.4B8E-10
te125 4.11E-10 4.39E-10 &4.66E-10 4.93E-10 5.20E-10
tb159 2.92E-10 3.11E-10 3.29E-10 3.47E-10 3.66E-10
ru103 3.58E-10 3.58€E-10 3.58E-10 3.58E-10 3.58E-10
li 6 2.826-10 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 3.51E-10
sn117 2.226-10 2.36E-10 2.50E-10 2.64E-10 2.78E-10
eul5s4 1.996-10 2.13E-10 2.28E-10 2.42E-10 2.56E-10
gd152 1.24E-10 1.48E-10 1.76E-10 2.07E-10 2.41E-10
sn119 1.836-10 1.95E-10 2.06E-10 2.1BE-10 2.29€-10
sn115 1.68E-10 1.78E-10 1.89€E-10 1.99E-10 2.10E-10
sr 88 1.41€-10 1.50E-10 1.59E-10 1.68E-10 1.76E-10
zr 95 1.65E-10 1.65E-10 1.65E-10 1.65E-10 1.65E-10
nb 95 1.53E-10 1.53E-10 1.53E-10 1.53€-10 1.53E-10
y 9N 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. 00utx 20gwd/mtu 40% h2o/ 8X uo2 fission products page 42
0 fractlon of total a sorptlon rate
power= .00mw, burnup= 146.mud, flux= 2. 705+08n/cm**2 sec
0 fnitial 51046.6 d 32872 8 d 34699.1 d 36525.3 d
cd114 9.98E-11 1.06E-10 1.13E-10 1.19€-10 1.26€-10
pd110 1.00E-10 1.07E-10 1.13E-10 1.19E-10 1.26E-10
se 82 9.586-11 1.02E-10 1.08E-10 1.14E-10 1.20E-10
pm151 1.066-10 1.11E-10 1.11E-10 1.11E-10 1.11E-10
sn126 7.70E-11 8.18E-11 B8.66E-11 9.15E-11 9.63E-11
se 78 7.24E-11 T7.70E-11 8.15E-11 B.60E-11 9.06E-11
ru 99 5.51E-11 6.15E-11 6.82E-11 7.53E-11 8.27e-11
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ge 72 1.60E-13 1.70E-13 1.81E-13 1.91E-13 2.01E-13
sr 86 1.48E-13 1.58E-13 1.68E-13 1.7BE-13 1.89t-13
se 76 9.52E-14 1.01E-13 1.07E-13 1.14E-13 1.20E-13
dy160 4.26E-14 4.69E-14 5.14E-14 5.61E-14 6.09E-14
cs136 5.74E-14 S5.77E-14 5.79E-14 5.80E-14 5.81E-14
xe128 4. 11€6-14 4.49E-14 &.89E-14 5.30E-14 5.72E-14
er166 2.52E-14 2.69E-14 2.87E-14 3.06E-14 3.24E-14
ru105 2.26E-14 2.95E-14 2.95E-14 2.96E-14 2.96E-14
sn125 2.90E-14 2.92E-14 2.92E-14 2.92E-14 2.92E-14
rb 88 8.88E-15 1.30E-14 1.30E-14 1.30E-14 1.30E-14 .
sn116 7.67e-15 B8.63E-15 9.66E-15 1.07E-14 1.19E-14
i135 8.34E-15 1.02E-14 1.02E-14 1.02E-14 1.02E-14
sn123 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.C1E-14
tel132 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
te134 8.73E-16 5.89E-15 5.89E-15 5.89E-15 5.89%9E-15
tel22 3.95E-15 4.40E-15 4.B7E-15 5.37E-15 5.89E-15
sb126 3.14E-15 3.16E-15 3.17E-15 3.18E-15 3.19E-15
sb124 2.14E-15 2.15E-15 2.15E-15 2.15E-15 2.15€-15
in117m 1.86E-15 2.11E-15 2.11E-15 2.11E-15 2.11E-15
tb160 1.136-15 1.18E-15 1.23eE-15 1.28E-15 1.33E-15
i130 7.37e-16 8.25E-16 8.31E-16 B8.38E-16 8.44E-16
r142 5.20E-16 5.92E-16 6.27E-16 6.61E-16 6.96E-16
e 9 5.31E-16 5.64E-16 5.97E-16 6.30E-16 6.64E-16
in117 5.52E-16 6.21E-16 6.21E-16 6.21E-16 6.21E-16
te123 4.90E-16 5.22E-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 2.17E-16 2.31E-16 2.45E-16 2.58E-16 2.72E-16
dy165 1.34E-16 2.33E-16 2.34E-16 2.36E-16 2.37E-16
er167 1.32E-16 1.43E-16 1.55E-16 1.67E-16 1.80E-16
cd118 2.48E-17 1.21E-16 1.21E-16 1.21E-16 1.21E-16
ge 75 3.41E-17 8.71E-17 8.70E-17 8.70E-17 8.70E-17
in119m 4.23E-19 3.03E-17 3.03E-17 3.03e-17 3.03E-17
cd108 S.35E-18 5.76E-18 6.17e-18 6.59E-18 7.0G2E-18
cs134m 2.58E-18 4.33E-18 4.58E-18 &4.84E-18 5.09E-18
in119 1.63E-21 2.37E-18 2.37E-18 2.37E-18 2.37E-18
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page &4
0 fraction of total aBsorptlon rate
powers .00mw, burnup= 146 mwd, flux= 2.70E+08n/cm**2-sec
initial $1046.6 d 32872.8 d 34699.1 d 36525.3 d
sn11é 1.21E-18 1.40E-18 1.60E-18 1.81E-18 2.04E-18
cd109 3.24E-19 3 326-19 3.41E-19 3 SOE-19 3.58E-19
ag110 6.39€-23 9.10E-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 .00E+00 4.33E-23 4.33E-23 4.33E-23 4.33E-23
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h20/ BX uo2 light elements page &S
power= 4.000E-03mw, burnup=1, 4610E+02mud, flux= 2.79E+08n/cm**2-sec
0 nucl ide concentrations, gram atoms

basis = single reactor sssembly
charge 31046.6 d 32872.8 d 34699.1 d 36525.3 d
6.89E-06 7.31E-06 7.74E-06 8.17E-0 8.59E-06
2.04E-08 2.17E-08 2.30E-08 2 &2E- 08 2 S5E-08
3.286-11 3.28E-11 3.29E-11 3.30E-11 3.30€-11
' «00E+00 1.365-36 1.34E-34 - 1.34E-34  1.34E-34 } R

FTFTT

«26E-10 1.35E-10 §.456-10 {.54E-10
+21E-06 = 1,28E-06 - 1.35E-06 " $.42E-06

+00E+00 .OCE+00 .00E+00 ,00E+00  .OCE+00
1.37E-07 1.45E-07 ' 1,54€E-07 1.62e-07 1.T1E-07
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ATTACHMENT XV -

crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2

burnup=1. 4610E+02mwd

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

nucllde concentrations, gram atoms

single reactor assembly

bas
charge 31046.6 d 32872.8 d 36699 1 d 36525.3 d
40E-03 9. 9.

8. 16€E-03 95E-03 .07E-02
3.48E-09 4.34E-09 5.33E-09 6.48E-09
2.43E-08 2.84E-08 3.2BE-08 3.76E-08
7.3BE-09 8.40E-09 9.47E-09 1.06E-08
8.98E-15 1.01E-14 1.13E-14 1.26E-14
5.10E-09 5.95e-09 6.88E-09 7.88E-09
7.70E-14 B8.41E-14 9.12E-14 9.83E-14
3.44E-13 3.66E-13 3.88E-13 4.10E-13
2.29E-14 2.67E-14 2.99E-14 3.33E-14

.00E+00 .00E+Q0  .Q0E+00 .OOE+00
4.44E-10 5.326-10 6.32E-10 7.43E-10

.00E+00 .00E+00 .00E+00  .00E+00
3.14E-12 3.67E-12 4.24E-12 4.85E-12
4.60E-15 4.98E-15 5.40E-15 5.83E-15
3.26E-14 3.476-14 3.68BE-14 3.89E-14
2.02E-15 2.35E-15 2.64E-15 2.94E-15
1.73E-14 1.98E-14 2.22E-14 2.47E-14
8.68E-11 1.01E-10 1.17E-10 1.34E-10

.00E+00 .0OE+Q0 .00E+00  .0OE+00
5.086-20 5.51E-20 5.97E-20 6.44E-20
1.71E-24 ‘1.82E-24 1.93E-24 2.04E-24
3.04E-24 3.54E-24 3.96E-24 4.42E-24
2.38E-21 2.73E-21 3.05E-21 3.40E-21
6.33E-20 6.91E-20 7.49E-20 8.08E-20
1.306-18 1.39E-18 1.47€-18 1.55E-18
2.74E-15 3.09E-15 3.46E-15 3.85E-15
5.60E-27 5.94E-27 6.29E-27 6.64E-27
3.52E-11 3.83E-11 4.16E-11 4.48E-11
2.84E-12 3.02E-12 3.20E-12 3.39E-12
9.74E-13 1.10E-12° 1.23E-12 1.37€-12

1.16E-02
.78E-09
.27E-08
.186-08
-39E-14
.96E-09
.06E-13
-32E-13
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ra226
ra228
ac225
ac227
ac228
th226
th227
th228

File Name: tuff5.sum
7.43E-07 8.38eE-07 9.39E-07
1.51E-13 1.62E-13 1.73E-13
6.58E-13 7.43E-13 8.33E-13
2.44E-08 2.66E-08 2.89E-08
1.85E-17 1.98€-17 2.11E-17
2.73E-25 2.90£-25 3.07E-25
5.67E-11 6.19E-11 6.7T1E-11
5.41E-10 5.76E-10 6.11E-10
1.89E-07 2.14E-07 2.40E-07
2.04E-03 2.17E-03 2.30E-03
3.03E-09 3.03E-09 3.03£-09
4.13E-04 4.39E-04 4.65E-04
1.056-16 4.02E-15 4.26E-15
5.37e-07 5.37e-07 5.37e-07
5.76E-05 6.12E-05 6.48E-05
9.48E-13 1.05E-12 1.11€-12
1.46E-06 1.46E-06 1.46E-06
1.81E-11 1.81E-11 1.81E-11
8.09E-12 8.09E-12 8.09€-12

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

sas2h: far-field

power= &.000E-03mw, burnup=1.4610E+02mwd
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ATTACHMENT XV -

crit based on b&w 15x15, 3.00wtX%, 20gwd/mtu 40% h2o/ 8% uo2

.81E-22
.78E-19
.17E-08
.16E-03
.06E+00
.30E+02
75E+02
10E-06
64E+04
LA7E-07
.00E+00
.00E+00
.61E-12
.05E-12
.68E-08
.21E+01
.556-06
.59€-05
.00E+Q0
.32E-15
.00E+00
.11E-09
.15E-13
16E-02
24E-01
77e-04
61E-08
11E-11
34E-20
<G41E-45
.00E+00
.00E+00
1.45€6-23
6.62E-21

WU a2NO=2NN

NS P hcdecdeodr O P2 PaND

2.97€-22
9.29€-19
2.30€E-08
1.23e-03
9.06E+00
7.30E+02
1.75E+02
3.10€-06
3.64E+04
3.17€e-07
.00E+00
.00E+00
.61E-12
.05€e-12
.78E-08
.21E+01

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

nuc[ide concentrations, gram atoms

basis = single reactor assembly
charge 31046.6 d 32872.8 d 34699

.1 d 36525.3 d
3.14E-22 3.30¢£-22
9.81e-19 1.03E-18
2.43E-08 2.55E-08
1.29E-03 1.36€-03
9.06E+00 9.06E+00
7.30E+02 7.30€+02
1.756+02 1.75E+02
3.10E-06 3.10E-06
3.64E+04 3.64E+04
3.17E-07 3.17€-07

.00E+00 .00E+00

.00E+00 .00E+00
8.61E-12 8.61E-12
2.05E-12 2.05€-12
1.88E-08 1.97€-08
4.21E+01 4.21E+01
1.55€-06 1.55E-06
4.59€-05 &4.59E-05

.00E+00 .00E+00
9.32E-15 9.32E-15

.00E+0Q0 .00£+00
1.11€-09 1.11E-09
1.24E-13 1.29E-13
1.256-02 1.29€-02
4.73E-01 4.98E-01
2.21E-04 2.45E-04
5.996E-08 6.746E-08
1.67E-11 2.02E-11
3.52E-20 &4.25E-20
2.80E-44 4.90E-44

.00E+00 .00E+00

.00E+00 .00E+00
2.11E-23 2.52E-23
9.68E-21 1.15E-20
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am241  4.30E-08 5.30E-08 6.44E-0B 7.75E-08 9.22E-08
am242m 1.81E-12 2.36E-12 3.04E-12 3.85E-12 4.82E-12
am242  1.40E-15 1.87E-15 2.286-15 2.74E-15 3.26E-15
am243  1.11E-15 1.52E-15 2.05€-15 2.71E-15 3.54E-15

am244m _.00E+00 .00E+00 .00E+00 .00E+00 .00E+00
am244  7.38E-24 1.156-23 1.55€-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+00
totals 3.73e+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04

0 flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08

0 .results on logical unit no. 71, position 1, for time steg , subcase 6. (run position 1,
title: sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2

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

odecay, following reactor irradiation identified by: power- 4 .000E-03mw, burnup=1.4610E+02mwd,

nuclide concentrations, grams
basis =single reactor assembl

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

h 1 8.59E-06 B8.59E-06 8.59E-06 B8.59E-06 B8.59E-06 8.59E-06 8.59E-06

he & 5.68E-06 5.68E-06 5.68BE-06 5.6BE-06 5.68E-06 5.68E-06 5.68E-06
ne 20  3.41E-06 3.41E-06 3.41E-06 3.41E-06 3.41E-06 3.41E-06 3.41E-06
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 3.00E-02 3.00E-02 3.00E-02 3.00E-02 3.00E-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 1.35E+06 1.35E+06 1.35E+06 1.356+06 1.35E+06 1.35E+06 1.35E+06
si 28 1.02e-01 1.02E-01 1.02E-01 1.02E-01 1.02E-01 1.02E-01 1.02E-01
total 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2
decay, following reactor irradiation identified by: power- 4 .000€-03mw, burnup=1.4610E+02mwd,
0 element radioactivity, curies
basis =single reactor assembly

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

h 9.58E-07 9.14E- 07 8.72E-07 8.33E-07 7.94E-07 7.58E-07 7.23E-07

na 8.40E+00 4.56E-06 3 65E-06 2.92E-06 2.34E-06 1.87E-06 1.50€E-06
totals 2.55E+01 S5.47E-06 4.52E-06 3.75E-06 3.13E-06 2.63E-06 2.22E-06

sas2h: far-field crit based on bi&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo
decay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup-1 4610E+02mwd,
0 element thermal power, watts
basis =single reactor assembly
initfal 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826. 3 d
na 1.70E-01 6.45E-08 5.16E-08 4.13E-08 3.31E-08 2.65E-08 2.12£-08
totals 4.76E-01 6.45E-08 S5.17E-08 4.14E-08 3.31E-08 2.656E-08 2.13E-08
1
i

sas2h: far-field crit based on b&w 15x
0decay, following reactor irradiation ident

5, 3.00wtX, 209udlmtu 40% h2o/ BX uo2
fled b{ pouer- .000E-03mw, burnup=1.4610E+02mud,
nuclide ?amma power, watts

basis =g le reactor assembl
fnitial 304.4d 608.8d 913.1d 1217 1521.9 d 1826. 3 d
na 22 7.39E-08 S5.92E-08 &.74E-08 3.B0E-08 3.04E- 08 2.464E-08 1.95E-08
total 3.31E-01 5.92E-08 4.74E-08 3.80E-08 3.04E-08 2.44E-08 1.95€-08

sas2h: far-field crit based on b&w 15x15 .00utX, 20gwd/mtu 40X h2o/ 8% uo?2
decay, following reactor irradiation identif‘ed by: pouer- 4.000E-03mw, burnup=1.4610E+02mud,
0 nuclide concentrations, gram atoms
basis = gin le reuctor assembl
initial 304.4 d 608.8d 913.1d 1217.5 1521.9 d 1826.3 d
he & 1.16E-02 1.17e-02 1.19€E-02 1.20E-02 1.215-02 1.23e-02 1.24E-02
ra2z2é 1.16E-06 1.18E-06 1.20E-06 1.22E-06 1.24E-06 1.25E-06 $.27€-06

Page 40

case position 1)

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

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

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

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

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

page

page

page

page

page

48

49

50

51

52
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1

th230
th232
th234
pa231
pa233

u233

2
5
5
7
1.
1.
9.
7.
1.
3.
4.
1.
4.
2.

3.

File Name: tuff5.sum
.55E-03 2.57E-03 2.60E-03
.16E-04 5.21E-04 5.25€E-04
.37e-07 5.37e-07 5.37E-07
.19€-05 7.25E-05 7.31E-05
L6E-06 1.46E-06 1.46E-06
36E-03 1.38£-03 1.39E-03
06E+00 9.06E+00 9.06E+00
30E+02 7.30E+02 7.30E+02
75E+02 1.75E+02 1.75E+02
64LE+04 3.64E+04  3.64E+04
216401 4.21E+01 4.21E+D1
29E-02 1.28E-02 1.27E-02
98E-01 4.98E-01 4.98E-01
45E-04 2.45E-04 2.44E-04
73E+04 3.73E+04 3.73E+04

sas2h: far-field
decay, following reactor irradiation identified by: pouer- 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 element concentrations, gram atoms
basis = single reactor assembl

he
ra
th
pa

u
np

u

totals

1
1.
3
7.
3.
4.

5.
3.

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

initial
-16E-02
16E-06
.07E-03
34E-05
73E+04
21E+01
11€-01
73E+04

crit based on b&w 15x15,

04.4 d
JA7E-02
.18E-06
.10E-03
40E-05
.7T3E+04
.21E+01
- 11E-01
.T3E+04

WS UWNW- 20

08.8 d
19E-02
20E-06
12€-03
4
7
2

6E-05
3E+04
1€+01
11€-01
3.73e+04

uu\u\nu--o

BBA000000-01717-0200-00021 REV
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2.62E-03 2.64E-03 2.66E-03 2.68E-03
5.29E-04 5.34E-04 5.38E-04 5.42E-04
5.37E-07 5.37E-07 5.37e-07 5.37E-07
7.37E-05 7.43E-05 7.49E-05 7.55€-05
1.46E-06 1.46E-06 1.46E-06 1.46E-06
1.40E-03 1.41E-03 1.43E-03 1.44E-03
9.06E+00 9.06E+00 9.04E+00 9.06E+00
7.30E+02 7.30E+02 7.30E+02 7.30E+02
1.75E+02 1.75E+02 1.75E+02 1.75E+02
3.64E+04 3.64E+04 3,64E+04 3.64E+04
4.21E+01 4.21E+01 &.21E+01 4.21E+01
1.26E-02 1.26E-02 1.25E-02 1.24E-02
4.98E-01 4.98E-01 4.98E-01 4.98E-01
2.44E-04 2.44E-04 2.44E-04 2.44E-04
3.73e+04 3.73E+04 3.73E+04 3.73E+04
3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page

913.1d 1217.5 d 1521.9 d 1826.3 d
1.20E-02 1.21E-02 1.23E-02 1.24E-02
1.22E-06 1.24€-06 1.26E-06 1.28E-06
3.156-03 3.17e-03 3.20E-03 3.22E-03
7.52E-05 7.58€E-05 7.64E-05 7.70E-05
3.73e+04 3.73£+04 3.73E+04 3.73E+04
4.21E+01 4.21E+01 4.21E+01 4.21E+01
5.116-01 5.11£-01 5.11E-01 5.10E-01
3.73e+04 3.736+04 3.73E+04 3.73E+04
3.00wt%, 20gwd/mtu 40X h20/ 8% uo actinides page

decay, following reactor irradiation identified by: pouer- 4 .000E-03mw,
nucl ide concentrations, grams

basis =single reactor assembly
1521.9 d

he &
pb206
pb207
pb208
pb210
ra22é
ac227
th229
th230
th231
th232

4

fnitial
.63E-02

1.60E-06

8
2
1
2

7.
6.

5

7.

= NN TN o ot

4.

8
4
9.

3.
1.
5.

.84E-06
.46E-06
.88E-06
.62E-04
58E-06
78E-05
.87E-01
00E-07
.20E-01
.26E-04
.66E-02
.39E-04
.93E-06
18€-01
12€+03
.71E+05
12E+04
.66E+06
.66E-06

99E+03

07€+00

19E+02

87E-02

04.4 d
.69E-02
.65E-06
.02E-06
.50€E-06
.92E-06
.66E-04
.67E-06
.89E-05
.92E-01
.97€E-07
21E-01
-26E-04

VNaiOrSr2W VN2 a0 NANN-2ANO-2M0N
o
]
m
]
(=]
~N

608.8 d

4.74E-02
1.70€E-06
9.21E-06
.54E-06
.96E-06
.70E-04
.76€-06
.00E-05
.97E-01

13.1d
80E-02
75E-06
40E-06
59E-06
00E-06
75E-04
84E 06

9
4.
1.
9.
2.
2.
2.
7.
7.
6.
6.
1.
} 26E 04
3.
5.
3.
2.
1.
4.
8.
4.
9.
3
1
5

1217.5 d

.85E-02
1.80E-06
9.59€-06
2.63E-06
2.04E-06
2.79E-04
7.93E-06
7.24E-05
6.07E-01

.91E-02
.85E-06
.78E-06
.68E-06
.08E-06

burnup-1 4610E+02mwd, flux= 2.79E+08n/cm**2-sec

1826.3 d
4.96E-02

« 0w
~ =
mmm
i
(=X —-2~-]
VIO

7E-01
7E-07

]
o
-t

o

mm
]

(=]

s

SE-02

-0
mm
L
(=X}
[+ ]

5g-01
2E+03
1E+05

N 4 00 i NI O 2 BN 2 09

PR
[+
N
mm
+ +
DO
O

.
o
o
m
[~
o

.99€+03
.95E+00
. 19€E+02
.87E-02

\H-ORDQDJ\ODJ--RJL~Lﬂul-i-i-50~6h"iﬁthhJ

53

54
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pu2é 1.63E-05 1.57E-05 1.50€-05 1.44E-05 1.39€-05 1.33€E-05 1.28E-05
am241 2.22E-05 2.28E-05 2.34E-05 2.40E-05 2.45E-05 2.50E-05 2.55E-05
total 8.88E+06 B8.838E+06 8.88E+06 8.88£+06 B8.88E+06 B8.88E+06 8.88E+06

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo actinides page
decay, folloulng reactor irradiation identified by: pouer- 4 .000E-03mw, burnup= 1 4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 element concentrations, grams
basis =zsingle reactor assembl

initial 304.64 d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
he 4.63E-02 &4.69E-02 4.74E-02 4.80E-02 4.85E-02 4.91E-02 4.96E-02
pb 1.48E-05 1.51E-05 1.54E-05 1.57E-05 1.61E-05 1.64E-05 1.67E-05
ra 2.62E-04 2.66E-04 2.70E-04 2.75E-04 2.79E-04 2.B4E-04 2.88BE-04
ac 7.58E-06 7.67E-06 7.76E-06 7.84E-06 7.93E-06 8.02E-06 B8.11E-06
th 7.07E-01 7.13€-01 7.19€-01 7.25E-01 7.31E-01 7.37E-01 7.43E-01
pa 1.70E-02 1.71€-02 1.72E-02 1.74E-02 1.75E-02 1.77e-02 1.78E-02

u B8.87e+06 B8.87E+06 8.87E+06 8.87E+06 B8.87E+06 B.B87E+06 B.87E+06
np 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03
pu 1.22E+02 1.22E+02 1.22E+02 1.22E+02 1.22E+02 1.22E+02 1.22E+02
am 2.22E-05 2.28BE-05 2.34E-05 2.40E-05 2.45E-05 2.50E-05 2.55E-05

totals 8.88E+06 8.8BBE+06 8.88E+06 8.88E+06 8.8BE+06 B8.88E+06 B8.88E+06

sas2h: far-field crit based on b&w 15x15 3.00wtX, 20gwd/mtu 40% h20/ 8% uo2 actinides page
decay, following reactor irradiation identified b{ pouer— 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide radiocactivity, curies
basis =single reactor assembly

initial 304.4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
tl207 5.48€E-04 5.55E- 04 S.61E-04 5.67E-04 5.74E-04 5.B0E-04 5.86E-04
tl208 4.58E-05 4.63E-05 4.65E-05 &4.66E-05 &.67E-05 4.67E-05 4.66E-05
pb209  1.34E-05 1.37E-05 1.39E-05 1.41E-05 1.43E-05 1.46E-05 1.48E-05
pb210  1.44E-04 1.47E-04 1.50€E-04 1.53E-04 1.56E-04 1.59E-04 1.62E-04
pb211  5.50E-04 5.56E-04 5.63E-04 5.69E-04 5.756E-04 5.B82E-04 5.88E-04
pb212  1.27E-04 1.29E-04 1.29€E-04 1.30E-04 1.306-04 1.30E-04 1.30E-04

b214 2.59€E-04 2.63E-04 2.67E-04 2.72E-04 2.76E-04 2.B0E-04 2.85E-04

1210  1.44E-04 1.47€-04 1.50E-04 1.53E-04 1.56E-04 1.59E-04 1.62E-04
bi211 5.50E-04 5.56E-04 5.63E-04 5.69E-04 5.756-04 5.82E-04 5.88E-04
bi212 1.276-04 1.29E-04 1.29€E-04 1.30E-04 1.30£-04 1.30E-04 1.30E-04
bi213  1.34E-05 1.37E-05 1.39E-05 1.41E-05 1.43E-05 1.46E-05 1.48E-05
bi214 2.59€E-04 2.63E-04 2.67E-04 2.72E-04 2.76E-04 2.BOE-04 2.85E-04
po210  1.44E-04 1.44E-04 1.46E-04 1.49E-04 1.52E-04 1.55E-04 1.58E-04
po211 1.51E-06 1.53€E-06 1.55€-06 1.56E-06 1.58E-06 1.60E-06 1.62E-06
po212 8.16E-05 B8.24E-05 8.29E-05 8.31E-05 8.326-05 8.326-05 8.31E-05
po213  1.31E-05 1.34E-05 1.36E-05 1.38BE-05 1.406-05 1.43E-05 1.45E-05
po214 2.59€E-04 2.63E-04 2.67E-04 2.72E-04 2.76E-04 2.BOE-04 2.85E-04
po215 5.50E-04 5.56E-04 5.63E-04 5.69E-04 5.75E-04 5.82E-04 5.88E-04
po216  1.27E-04 1.29€E-04 1.29E-04 1.30E-04 1.30E-04 1.30E-04 1.30E-04
po218 2.59E-04 2.63E-04 2.67E-04 2.72E-04 2.76E-04 2.B1E-04 2.85E-04
at217  1.34E-05 1.37E-05 1.39€-05 1.41E-05 1.43E-05 1.46E-05 1.48E-05
rn219 5.50E-04 5.56E-04 5.63E-04 5.69€-04 5.75E-04 5.B82E-04 5.88E-04
rn220 1.27E-04 1.29E-04 1.29E-04 1.30E-04 1.30E-04 1.30E-04 1.30€E-04
rn222 2.59E-04 2.63E-04 2.67E-04 2.72E-04 2.76E-04 2.81E-04 2.85E-04
fr221 1.34E-05 1.37E-05 1.39E-05 1.41E-05 1.43E-05 1.46E-05 1.48E-05
fr223 7.57E-06 T.66E-06 7T.756E-06 7.83E-06 7.92E-06 B.01E-06 8.10E-06
ra223 5.50E-04 5.56E-04 S5.636-04 5.69E-04 5.75E-04 5.B2E-04 5.88E-04
ra224 1.27E-04 1.29E-04 1.29E-04 1.30E-04 1.30E-04  1.30E-04 1.30E-04
ra225 1.34E-05 . 1.37€-05 {$.39€-05 91.41E-05 1.43E-05 1.46E-05 1.48E-05
ra226 ; 2.59€-064 . 2.63E-04 2.67E-04 2.72E-04 2.76E-04 2.B1E-04 2.85E-04
ac225 ‘U 1.34E-05 "1.37E-05 1.39E-05 1.41E-05 1.43E-05 1.46E-05 1.4BE-05
ac227 “5.49E-04 - 5.55€-04 5.61E-04 5.68£-04 5.74E-04 5.BOE-04 5.87E-04
th227  5.42E-0D4 5.49E-04 5.556E-04 5.61E-04 5.67E-04 S5.74E-04 S5.80E-04
th228 - 1.27E-04 1.28E-04 1.29E-046 1.29€E-04 1.29E-04 1.29E-04 1.29E-04
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1

th229
th230
th231
th234
pa231
pa233
pa234m
pa234
u232
u233

W

4E-05
1E-02
2E-01
1E+00
SE-04
4E+00
1E+00
BE-03
1E-04
6E-03
2E+01
1E-01
7E+00
1E+00
4E+00
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sas2h: far-field
decay, following reactor irradiation identified b

pu240

pu2é

am241
total

initial
1.33e-02
1.69E-03
7.62E-05
5.34E+03

sas2h: far-field
decay, following reactor irradiation identified by: pouer' 4 .000E-03mw, burnup=1.4610E+02mud, flux= 2.79E+08n/cm**2-sec
0 element thermal power, watts

totals

initial
2.69E-06
2.82E-06
2.78E-05
6.08E-05
5.73E-07
3.62E-05
5.37E-07
3.14E-05
7.
1
3
7.
7.
1.
2.
1.

67E+01

sas2h: far-field

t1207
t1208
pb211
pb212

1.37E-05
1.22E-02
3.71€-01
2.91E+00
7.926-04
7.05E+00
2.91E+00
3.78E-03
1.31€-04
?.09E-03
3
2
2
7
1
5

.22E+01
7.39E+00

crit based on b&w 15x15,

304.4 d
1.33E-02
1.62E-03
7.83€E-05
9.90€E+01

crit based on b&w 15x15,

304.4 d
2.72E-06
2.86E-06
2.81E-05
6.16E-05
5.83E-07
3.67E-05
5.46E-07
3.18E-05
7.45€E-07
1.98€-03
3.23€-02
5.36E-01
2.01E-01
1.96€E+00
2.61E-06
2.73E+00

crit based on b&w 15x15,
decay, following reactor irradiation identified b

File Name: tuffS.sum

-39€-05
.23€-02
71€-01
91E+00
98E-04
05E+00
91E+00

®
m
[
o
W

-
m
[
o
>

2E-03
2E+01
1E-01
7E+00
1E+00

O'OONU‘&U‘N

UIONNNU-DM—DWNNNNU—!—D

608.8 d
1.33e-02
1.56E-03
8.03€E-05
9.87€e+01

2E-07
1E-05
5e-07

2.72€+00

608.8 d
7.32€-09
9.26E-07
2.26€E-07
1.11€-07

BBAQ00000-01717-0200-00021 REV

1E-05
4E-02
1E-01
1E+00
5E-04
S5E+00
1E+00
8E-03
0E-04
SE-03
2E+01
1€-01
7E+00
1£+00
.04E+00
7.54E-05
5.15E+01
7.39E+00

OQNU—DUNOOQONN#

NNNU‘ﬂUI-DDINNaNU-_:

nucrld

1.43E-05
1.25E-02
3.71E-01
2.91E+00
8.12E-04
7.05E+00
2.91E+00
3.78E-03
1.30E-04
3.18€-03
1.32€+01
3.71E-01
2.67E+00
2.91E+00
7.04E+00
6.18E-05
5.12E+01
7.39E+00

-0D8E+01
7.39€+00

00 ATTACHMENT XV -

1.48E-05
1.27E-02
3.71E-01
2.91E+00
8.25E-04
7.05E+00
2.91E+00
3.78E-03
1.28E-04
3.23E-03
1.32E+01
3.71€-01
2.67E+00
2.91E+00
7.04E+00
4.15€-05
5.05E+01
7.39€+00

3.00wtX, 20gwd/mtu 40% h2o/ 8% u
pouer- 4 .000E-03mw, burnup-1 4610E+02mud, flux= 2.79E+08n/cm**2-sec
e radioactivity, curies

basis =single reactor assembly

913.1 d
1.33€-02
;.495-03

1217.5 d
1.336-02
1.43€-03

1521.9 d
1.33€-02
1.38E-03

.23E-05 8.41€-05 8.59E-05

9.84E+01

basis =sin

13.1 d
.77E-06
.93E-06
.88E-05
-31€-05
.02E-07
.75€E-05
-64E-07
.25E-05
.67E-07
.98€-03
.23€-02
.36E-01
.01E-01
.94E+00
-T4E-06
2.71E+00

NNV aSNWRWORNNN O

nuc
-1 d

9.80E+01

1217.
2.79E-06
2.97€-06
2.91E-05
6.39€-05

2.81E-06
2.70E+00

{ power= &
ide gamma power,

basis =S|n

1217.5 d
7.48E-09
9.30€-07
2.31E-07
1.12e-07

9.77E+01

1521.9 d
2.81E-06
3.00€-06
2.94E-05
6.46E-05

...
N
NN
mmm
L] L} L}
[=3=X~]
Nui

.33€-05
.90E-07
.99E-03
.23E-02
.36E-01
.01E- 01
192E+00
.86E-06
2.69E+00

N-N\.nu..-qumuo«

1521.9 d
7.57E-09
9.30E-07
2.33e-07
1.126-07

1826.3 d
1.33E-02
1.32E-03
8.75E-05
9.74E+01

3.00wt%, 20gwd/mtu 40% h2o0/ 8X uo2

le reactor assembly

1826.3 d
2.82E-06
.04E-06
.97E-05
.54E-05
.32E-07
.88E-05
.91E-07
.36E-05
.01E-07
.99E-03
.23E-02
.36E-01
.01E-01
.90E+00
2.92E-06
2.68E+00

SN NNSDWNAWNOO W

3.00mtX, Zﬂgudlmtu 40X h2o/ 8% uo2
.000E-03mw, burnup=1.4610€E+02mwd,
watts

le reactor assembly

1826 3d
7.65E-09
9.29€-07
2.36E-07
1.12E-07

Page 43

actinides page

actinides page
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b214
i21%
bi212
bi213
bi214
rn219
ra223
ra224
ra22é
th227
th229
th230
th231
th234
pa231
pa233
pa234m
pa234
u233
u234
u235
u236
u23s
np237
pu238
pu239
pu240
am241
total

sasz2h:

3E-07
3E-07
4E-08

ommmm-o-wmucvovlm
- —
mm

o W
mm

[
OOOO
NNOO®

.30E-07
.29E-08
.97E+00

far-field

U—l—IW\ﬂ—INNU—INJ‘—IOﬂ—io—l\lu—-ﬂb—ll\l—l\l—‘u
[«
o
m
L}
(=]
<

File Name:

3.90e-07
1.54E-07
8.03E-08
1.02E-08
2.35E-06
1.85E-07
4.43E-07
7.68E-09
1.13E-08
3.61E-07
7.66E-09
1.22€E-07
6.81E-05
1.67E-04
1.88€-07
9.34E-03
1.92E-04
4 .40E-05
2.27E-08
1.26E-04
3.65E-04
2.69E-05
2.32E-05
1.47E-03
5.88E-04
3.55E-05
1.30E-07
1.33E-08
1.24E-02

crit based on b&w 15x15,

tuffS.sum

3.96E-07
1.56E-07
8.07E-08
.04E-08
.39E-06
.87E-07
.48E-07
.72E-09
. 14E-08
.65E-07
.78E-09
.23E-07
.81E-05
.67E-04
.89E-07
.34E-03
.92E-04
.40E-05
.29E-08
.26E-04
.65E-04
.69E-05
.32E-05
L47E-03
.84E-04
.55E-05
.30€-07
.36£-08
.24E-02

- ed e INVTa2 NN W SN P OO md W NS N =

BBA000000-01717-0200-00021 REV

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

1.

03e-07
S58E-07
09E-08
06€-08
43E-06
89€-07
53g-07
7T4E-09
16€-08
69€-07
91€E-09
24E-07
81E-05
67E-04
91E-07
34E-03
92E-04
40E-05
31E-08
26E-04
65E-04
69E-05
32E-05
47E-03
80E- 04
55€E-05
30€-07
39€-08
24E-02

4.09€-07
1.60€-07
8.10€-08
1.07E-08
2.47E-06
.91E-07
-58E-07
.75E-09

1.30€-07
1.43E-08
1.24E-02

.16E-07
.61E-07
.10E-08
.09€-08
.51E-06
.93€-07
.63E-07
.75E-09
.20E-08
.77E-07
.17€-09
.26E-07
.81E-05
.67E-04
.94E-07
.34E-03
.92E-04
4.40E-05
2.36E-08
1.26E-04
3.65E-04
2.69E-05
2.32E-05
1.47E-03
5.73E-04
3.55E-05
1.

'

1.

—_ D ke ON =k OO N = Y P B PN = OO - P

30E-07
46E-08
24E-02

00 ATTACHMENT XV -

1.24E-02

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

decay, following reactor irradiation identified by: pouer— 4 .000E-03mw,
0 nuclide concentrations, grams
basis =single reactor assembly

initial
3.82E-05
1.97E-06
5.90E-07
1.26E-05
5.53E-05
& .84E-05
5.64E-04
1.88E-03
4.17e-03
1.10E-02
2.28E-02
2.39E-06
6.79€E-02
1.01E-01
1.74E-01
3.39€E-05
2.91€-01
5.86E-01
2.25E-02
6.56E-01
1.10E+00
4.81E-06
1.44E+00
2.45€-06
2.07E+00

4SE-06.

8E-03
7E-03

ONOO
mmmm
L I |
[=1=X=T~]
NN

1E-01

8E-01

6

8

1

1

2

4

7

0

7
.39E-05

9

8

0

5

1

81E-06

4

4

0

9
3.
1.
5.
1.
5.
4.
5.
1.
4.
1
2.
2.
6.
1
1
3
2.
5
1
6.
1
4
1
2.
2.

13.1d

32E-05
97E-06
90E-07
26E-05
53€-05
84E-05
64E-04
88E-03
17€-03
10E-02
28E-02
51E-06
79€E-02
01E-01
74E-01
39€-05
91€-01
86E-01

192E-02

S9E-01
10E+00
81E-06
44E+00
45E-06
07€+00

1217.5 d
3.17e-05
.97E-06
.90E-07

45E-06

1521.9 d
3.02E-05
1.97€-06
5.90E-07
1.26E-05

.53E-05

.45E-06
.07E+00

NN DO D2VITNWS2 NN N

burnup=1.4610E+02mwd,

1826.3 d
2.88E-05
1.97E-06
5.90E-07
1.26E-05
5.53E-05
4.84E-05
5.64E-04
1.88E-03
4.17E-03
1.10E-02
2.28E-02
2.63E-06
6.79E-02
1.01E-01
1.74E-01
3.39€E-05
2.91E-01
5.86E-01
1.63E-02
6.62E-01
1.10E+00
4.81E-06
1.44E+00
2.45E-06
2.07E+00
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1

File Name: tuffS.sum
2.81E+00 2.81E+00 2.81E+00
1.27E+400 1.25E+00 1.22E+00
3.31E-04 3.24E-04 3.18E-04
2.16E+00 2.18E+00 2.21E+00
3.50E+00 3.51E+00 3.51E+00
3.57E+00 3.57e+00 3.57E+00
2.56E+00 2.56E+00 2.56E+00
3.72E-05 3.79E-05 3.87E-05
2.08E-05 2.10E-05 2.12E-05
3.94E+00 - 3.94E+00 3.94E+00
1.01E-06 1.01E-06 1.01E-06
4.00E+00 4.02E+00 4.02E+00
3.94E+00 3.94E+00 3,.94E+00
4.33E-04 4.33E-046 4.33E-04
3.58E+00 3.58E+00 3.58E+00
3.72E+00 3.72e+00 3.72E+00
3.96E+00 3.96E+00 3.96E+00
7.79E-04 7.90E-04 8.00E-04
4. 10E+00 4.10E+00 4.10E+00
1.95E-04 1.95E-04 1.95E-04
3.39e+00 3.39E+00 3.39E+00
2.87E+00 2.87E+00 2.87E+00
2.12E+00 2.12E+00 2.12E+00
1.32E+00 1.326+00 1.32E+00
4.68BE-04 4.68E-046 4.68E-04
7.35e-01 7.35E-01 7.356-01
4.83E-03 2.74E-03 1.55E-03

sas2h: far-field

pd106
pd107
ag107
pd108
ag109

initial
.23E-01
.26E-01
.68E-07
.05€-02
.08E-02
.46E-02
99E-06
.61E-02
.30E-02
.23E-02
.29E-05

0E-04

wi
m
[
o
N

o
m
'
o
o

.
v
m
[]
(=4
W

- 00
mm
[
o0
N

SOON
mmmm
a0
[=3-1-1-]
NN

* o o o 0 8 & 0

Bea N2 OO Q-
-
m
'
o
n

ON bbb ad QOON 2 D erad fr b adnda VIN WNONON - N
.
[+
m
[
o
N

©
m
[]
(-4
o

crit based on b&w 15x15,
odecay, following reactor irradiation fdentified by:

304.4 d
.25€-01
.26€E-01
6.80€-07
.05E-02
.08E-02
-46E-02
.00E-06
.61E-02
-30€E-02
.23E-02
. 12€-05
.T1E-04
«16E-02
.54E-03
.30E-04

- N

85-06
55-03

8E-02
4E-02

BBA000000-01717-0200-00021 REV

20€+00

8.79E-04

81E+00
17€+00
05E-04
26E+00
51E+00
57€+00
56E+00
02E-05
16E-05
94E+QD
01E-06
02€E+00
94E+00
33E-04
58E+00
.72E+00
.96E+00
.22E-04
-10€+00
.95E-04
.39E+00
.87E+00
.12€E+00
.32E+00
.68E-04
7.35€-01
4.98E-04

81E+00
15€+00
99E-04

28E+00

.S1E+00
.57E+00
.56E+00
.10E-05

18E-05

2

1

2

2

3

3

2

4

2
3.94E+00
1.01E-06
4.02E+00
3.94E+00
4.33E-04
3.58E+00
3.72e+00
3.96E+00
8.33€-04
4
1
3
2
2
1
4

00 ATTACHMENT XV -

1E+00
3E+00
3E-04
0E+00
1E+00
7E+00
6E+00
8E-05
0E-05
4LE+00
1E-06
02E+00
Q4E+00
33E-04
58E+00
.72E+00
.96E+00
L4E-04
-10E+00

OON—DUIUHAHO-ﬂ“

3.00wtX, 20gwd/mtu 40% h2o0/ 8% uo2
pouer- 4 .000E-03mw, burnup=1.4610E+02mwd,

nuclide concentrations, grams
basis =single reactor assembly

13.1 d

.27E-01
.26E-01
.02E-07
.05€-02
.08E-02
.46E-02
.00€E-06
.61E-02
-30€-02
.23€-02
80E-05
T4E-04
16€E-02
54€-03
30E-04
35€-02
- 18E-06
.95€-03

ONd b s N s OON 2PN 2d Nad 2 N WO N2 WO

1217.5 d
3.27e-01
1.26€E-01

-13e-07

.05€6-02

.08£-02

.46E-02

.00E-06

.61E-02

.30E-02

.23€-02

.64E-05

.T6E-04

.16E-02

7
6
3
2
6
1
1
1
3
1
1
8.
4.

1.

2.
8.95E-03
9.

1.

1.

3.

1
1
1
2

14

1521.9 d

3.27e-01

1826 3d

9
1
0
0
59€E-05
1
2
34E-02
1
.9
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1

sb125
te125
te125m
sn126
te126
i127
te128
xe128
i129
xe129
te130
xe130
xe131
xe132
cs133
xe134
cs134
ba134
cs135
ba135
xel136
ba136
cs137
bal37
ba138

saszh:

la138
Lal139
cel40
prié1
celé4?2
nd142
nd143
celéé
nd144
nd145
e
::147
nd148
sm148
sm149
nd150
sm150
smi151
eul51
sm152
euls2
gd152
eul53
smi154
euls4
gd154
eul55
9d155

File Name: tuff5.sum
9.74E-04 7.91E-04 6.40E-04 S.18E-04
2.39E-02 2.41E-02 2.42E-02 2.43€E-02
1.33E-05 1.12E-05 9.09€-06 7.36E-06
3.55E-02 3.55E-02 3.55E-02 3.55€-02
2.20E-04 2.20E-04 2.20E-04 2.20E-04
1.04E-01 1.04E-01 1.04E-01 1.04E-01
2.99€-01 2.99E-01 2.99E-01 2.99E-01
1.68E-06 1.68E-06 1.68E-06 1.68E-06
6.43E-01 6.43E-01 6.43E-01 6.43E-01
1.42E-06 1.44E-06 1.47E-06 1.49E-06
1.50E+00 1.50E+00 1.50E+00 1.50E+00
1.96E-04 1.96E-04 1.96E-04 1.96E-04
2.49E+00 2.49E+00 2.49E+00 2.49E+00
3.75E+00 3.75E+00 3.75E+00 3.75€+00
5.84E+00 5.84E+00 5.84E+00 5.84E+00
6.876+00 6.87E+00 6.87E+00 6.87E+00
1.88E-05 1.42E-05 1.07E-05 8.09E-06
3.12E-04 3.176-046 3.206-04 3.23E-04
5.79E+00 5.79E+00 5.79€E+00 5.79E+00
8.81E-05 B8.96E-05 9.10E-05 9.25€-05
5.63E+00 5.63E+00 5.63E+00 5.63E+00
4.88E-03 4.88E-03 4.8BE-03 4.88E-03
2.20E+00 2.16E+00 2.12€+00 2.08E+00
3.44E+00 3.4BE+00 3.52E+00 3.56E+00
6.04E+00 6.04E+00 6.04E+00 6.04E+00
far-field crit _based on b&w 15x15,

initial
.03E-05
.78E+00
.77E+00
.34E+00
L44E+00

WNS N2 aNSNSNOON=2NONWVBBIRNININW

N

-
v
m
[
o
»

WNSDAND 2NN NOON=2NOANWNNOOWNARNWUNIBNWW

04.4 d
.03E-05
.78E+00
.78E+00
.356+00
.44E+00
.73E-05
.53£+00
.T6E-02
- 11E+00
.72E+00
.86E+00
.67E-02
- 11E+00
.63E+00
.95E-04
.90E-01
.57e-01
.00E-02
.94E-01

30€-01
78€-01
18E-04
81E-04
70E-01

- 09
~=~
mm
oo
"R

72E-05

. 14E-03
.28E-02

.04E+00

BBA000000-01717-0200-00021 REV

6.04E+00

00 ATTACHMENT XV -

2.75E-04

- 2.46E-02

3.90€-06
3.55€-02
2.21€E-04
1.04E-01

6.04E+00

3.00ut%, 20gwd/mtu 40% h2o/ 8% uo2
decay, following reactor irradiation identified by: pouer‘ 4 .000E-03mw, burnup=1.4610E+02mud,
0

nuclide concentrations, grams
basis =single reactor assembly

913.1 d
3.03E-05
5.78E+00
5.78E+00
5.35e+00
5.44E+00
5.73E-05
5.53E+00
6.28E-03
5.13E+00
3.72E+00
2.86E+00
4.30E-02
2.14E+00
1.63E+00
2.95E-04
9.90E-01
6.57E-01
7.00€E-02
2.90E-01
1.34E-01
2.78E-01
1.08E-04
1.84E-04
1.70E-01
7.87E-02
1.02E-05
4 .B6E-05
1.67E-03
3.33e-02

N=NWN WD BTN

1217.5 d
3.

03E-05
.78E+00
.78E+00
.35E+00
L44E+00
.73E-05
.53E+00
.99E-03
.14E+00
.T2E+00
.86E+00
.A45E-02
.15E+00
.63E+00
.95E-04

1521.9 d

3.03E-05
. 78E+00
.78E+00
.35E+00
L44E+00

1826.3 d

3.03€-05
.78E+00
.78E+00
.35E+00
.44E+00
.73E-05
.53E+00
.B1E-04
-14E+00
.72E+00
.86E+00
.22E-02
.16E+00
.63E+00
.95E-04
.90€E-01
.57€-01
.00E-02
.84E-01
.39€-01
.78E-01

WaNON= a3 ON=SNNOON2ANNNWA AN
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gd156 1.62E-02 1.63E-02 1.63E-02 1.63E-02 1.63E-02 1.63E-02 1.63E-02
gd157 6.71E-03 6.71E-03 6.71E-03 6.71E-03 6.71E-03 6.71E-03 6.71E-03
gd158  4.26E-03 4.26E-03 4.26E-03 4.26E-03 4.26E-03 4.26E-03 4.26E-03
tb159 1.29E-03 1.29E-03 1.29€-03 1.29€-03 1.29E-03 1.29€E-03 1.29E-03
gd160  4.35E-04 4.35E-04 4.35E-04 4.35E-04 4.35E-04 4.356-04 4.35E-04
dy161 1.336-046 1.34E-04 1.34E-046 1.34E-04 1.34E-04 1.34E-04 1.34E-04
dy162 3.81E-05 3.81E-05 3.81E-05 3.81E-05 3.81E-05 3.81E-05 3.81E-05
dy163 1.27€-05 1.27e-05 1.27€E-05 1.27E-05 1.27E-05 1.27E-05 1.27E-05
dy164 4.10E-06 &4.10E-06 4.10E-06 4.10E-06 4.10E-06 4.10E-06 4.10E-06
ho165 1.85E-06 1.85E-06 1.856-06 1.85E-06 1.B5E-06 1.85E-06 1.85E-06
total 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02 1.52E+02
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o0/ 8% uo2 fission products page 63

decay, following reactor irradiation identified by: pouer- 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide radioactivity, curies
basis =single reactor assembly

initial 304.4 d4 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d

h 3 3.69€-01 3.52E-01 3.36E-01 3.21€-01 3.06E-01 2.92E-01 2.79E-01
c 14 5.29€-07 5.29E-07 5.29E-07 5.29E-07 5.29€-07 5.29E-07 5.29€-07
se 79 3.136-04 3.13E-04 3.13E-04 3.13e-04 3.13E-04 3.13E-04 3.12E-04
kr 85 B.8B4E+00 8.37E+00 7.93E+00 7.52E+00 7.12E+00 6.75E+00 6.40E+00
sr 90  1.80E+02 1.76E+02 1.73E+02 1.69E+02 1.66E+02 1.62E+02 1.59€E+02
y 90 1.80E+02 1.76E+02 1.73E+02 1.69E+02 1.66E+02 1.62E+02 1.59E+02
y 91 1.996+402 5.44E+00 1.48E-01 4.01E-03 1.09E-04 2.96E-06 8.04E-08
zr 93 6.43E-03 6.43E-03 6.43E-03 6.43E-03 6.43E-03 6.43E-03 6.43E-03
nb 93m 4.956-03 5.00E-03 5.06E-03 5.10E-03 5.15E-03 5.19E-03 5.24E-03
zr 95 2.18€E+02 B8.09E+00 3.00E-01 1.11E-02 &4.11E-04 1.52E-05 5.64E-07
nb 95 2.18E+02 1.72E+01 6.58E-01 2.44E-02 9.05E-04 3.35E-05 1.24E-06
tc 99 6.78E-02 6.78E-02 6.78E-02 6.78E-02 6.78E-02 6.78E-02 6.78E-02
rh102 8.00E-06 &6.56E-06 5.37E-06 4.40E-06 3.61E-06 2.96E-06 2.42E-06
rut0é 1.60E+01 9.07E+00 5.14E+00 2.92E+00 1.65E+00 9.37E-01 5.31E-01
rh106 1.60E+01 9.07E+00 5.14E+00 2.92E+00 1.65E+00 9.37e-01 5.31E-01
d107 6.46E-05 6.46E-05 6.46E-05 6.46E-05 6.46E-05 6.46E-05 6.46E-05
cd113m 9.63E-03 9.25E-03 8.88E-03 8.52E-03 8.18€-03 7.856-03 7.53E-03
sn119m 1.53E-03 7.46E-04 3.63E-04 1.77E-04 B8.60E-05 4.19E-05 2.04E-05
sn121 4.70E-01 1.58E-03 1.56E-03 1.55-03 1.53E-03 1.51E-03 1.50E-03
sn121m 2.05E-03 2.03E-03 2.01E-03 1.99E-03 1.976-03 1.95E-03 1.93E-03
sn123 5.82E-02 1.14E-02 2.22E-03 4.33E-04 B8.46E-05 1.65E-05 3.23E-06
sb125 1.02E+00 8.29E-01 6.71E-01 5.43E-01 4.39e-01 3.56E-01 2.88E-01
tet25m 2.39E-01 2.02E-01 1.64E-01 1.33E-01 1.07E-01 8.68E-02 7.03E-02
sn126 1.01E-03 1.01€-03 1.01E-03 1.01E-03 1.01E-03 1.01E-03 1.01E-03
sb126  4.07E-03 1.41E-04 1.41E-04 1.41E-04 1.41E-04 1.41E-04 1.41E-04
sb126m 6.41E-03 1.01E-03 1.01E-03 1.01E-03 1.01E-03 1.01E-03 1.01E-03
tel27 4.21E+00 1.096-01 1.57E-02 2.26E-03 3.26E-04 &.71E-05 6.80E-06
te127m 7.40E-01 1.11E-01 1.60E-02 2.31E-03 3.33E-04 &.81E-05 6.94E-06
129  1.13E-046 1.14E-06 1.14E-04 1.14E-04 1.14E-04 1.14E-04 1.14E-04
cs134  2.43E-02 1.83E-02 1.39E-02 1.056-02 7.92E-03 5.98E-03 4.52E-03
cs135 6.67E-03 6.67E-03 6.67E-03 6.67E-03 6.67E-03 6.67E-03 6.67E-03
cs137 1.91E+02 1.88E+02 1.84E+02 1.81E+02 1.77E+02 1.74E+02 1.70E+02
ba137m 1.81E+02 1.77E+02 1.74E+02 1.71E+02 1.67E+02 1.64E+02 1.61E+02
celés  1.84E+02 B8.7BE+01 &4.19E+01 2.00E+01 9.53E+00 4.54E+00 2.17E+00
r144  1.B4E+02 B8.78E+01 4.19E+01 2.00E+01 9.53E+00 4.54E+00 2.17E+00
pri4ém 2.58E+00 1.23E+00 5.86E-01 2.80E-01 1.33E-01 6.36E-02 3.03E-02
147 7.62E+01 6.19E+01 4.96E+01 3.98E+01 3.20E+01 2.56E+01 2.06E+01
smi31 7.78E+00 7.73E+00 7.6BE+00 7.63E+00 7.58E+00 7.53E+00 7.48E+00
eu152 2.17E-02 2.08E-02 1.99E-02 1.91E-02 1.83E-02 1.75E-02 1.67E-02
eul54 3.38BE-03 3.16E-03 2.96E-03 2.76E-03 2.59E-03 2.42E-03 2.26E-03
eul55 1.19E+00 1.06E+00 9.33E-01 8.25E-01 7.29E-01 6.45E-01 5.70E-01
total 2.07E+04 1.03E+03 B8.67E+02 7.92E+02 7.47E+02 7.15E+02 6.91E+02
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saszh: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 64
decay, following reactor irradiation identified by: pouer- 4 .000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 element thermal power, watts
basis =single reactor assembly
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826. 3 d

h 1.25€E-05 1.19E-05 1.13E-05 1.08E-05 1.03E-05 9.85E-06 9.40E-06
se 3.336+00 9.80E-08 9.80£E-08 9.80E-08 9.80E-08 9.80£E-08 9.80E-08
kr 1.296+01 1.26E-02 1.19E-02 1.13E-02 1.07E-02 1.01E-02 9.59E-03
sr 2.01E+01 2.13e-01 2.01E-01 1.96E-01 1.92E-01 1.88E-01 1.85E-01

y 2.81E+01 9.956-01 9.56E-01 9.37E-01 9.17E-01 8.99E-01 8.81E-01
zr 1.20E+01 4.08E-02 1.51E-03 5.67E-05 2.80€6-06 8.01E-07 7.27E-07
nb 2.156+01 8.256-02 3.16E-03 1.18E-04 5.23E-06 1.06E-06 9.08E-07
tc 6.48E+00 3.406-05 3.40E-05 3.40E-05 3.40E-05 3.40E-05 3.40E-05
ru 7.12E-01 2.18e-03 3.13E-04 1.73E-04 9.82E-05 5.57E-05 3.16E-05
rh 3.83E-01 8.71E-02 4.93E-02 2.79E-02 1.58E-02 8.98E-03 5.09€-03
ag 7.41E-02 2.00£-07 8.59E-08 3.69E-08 1.59E-08 6.81E-09 2.93E-09
cd 6.86E-02 1.06E-05 9.66E-06 9.27E-06 B8.B9E-06 8.54E-06 B.19E-06
sn 1.87E+00 3.90E-05 1.02E-05 4.53E-06 3.38€E-06 3.13E-06 3.06E-06
sb 7.51E+00 2.64E-03 2.14E-03 1.73E-03 1.40E-03 1.14E-03 9.25E-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 5.31€E-08 5.31£-08 5.31E-08 5.31E-08 5.31E-08 5.31€-08
cs 1.83E+01 2.09E-01 2.05E-01 2.01E-01 1.97E-01 1.93E-01 1.89€E-01
ba 1.196+01 6.96E-01 6.83E-01 6.70E-01 6.57E-01 6.45E-01 6.32E-01
ce 4.40E+00 5.79E-02 2.74E-02 1.31E-02 6.24E-03 2.97E-03 1.42E-03
pr 6.24E+00 6.456E-01 3.08E-01 1.47E-01 7.00E-02 3.34E-02 1.59E-02
pm 3.40E-01 2.27e-02 1.82E-02 1.46E-02 1.17E-02 9.41€E-03 7.55E-03
sm 2.10E-02 9.09€-04 9.03E-04 8.976-04 B8.91E-04 B.86E-04 8.80E-04
eu 9.31E-03 1.01E-03 9.04E-04 8.12€-04 7.30E-04 6.56E-04 5.91E-04

totals 2.61E+02 3.07E+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, 209ud/mtu 40X h2o/ 8% uo2 fission products page 65
decay, following reactor irradiation identifled b{ pouer- .000E-03mw, burnup-1 4610E+02mwd, flux= 2.79E+08n/cm**2-sec
0 nuclide gamma power, watts
basis -s1ngle reactor assembly

fnitial 304.4d 608.8d 913.1d 1217 5d 1521.9 d 1826.3 d

kr 85 1.17E-04 1.11E-04 1.05E-04 9.94E-05 9.41E-05 B8.92E-05 8.45E-05
90 1.81E-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
r 95 9.47E-01 3.51E-02 1.30E-03 4.81E-05 1.78E-06 6.61E-08 2.45E-09
nb 95 9.88E-01 7.78E-02 2.98E-03 1.11E-04 4.10E-06 1.52E-07 5.63E-09
rh102 1.02E-07 8.39E-08 6.8BE-08 5.64E-08 4.62E-08 3.78E-08 3.10€-08
rh106  1.956E-02 1.11E-02 6.28E-03 3.56E-03 2.02E-03 1.14E-03 6.48E-04
ag110m 4.50E-07 1.93E-07 8.31E-08 3.57E-08 1.53E-08 6.59€E-09 2.83E-09
sn121m 6.09E-08 6.03E-08 S5.96E-08 5.90E-08 5.84E-08 5.78E-08 5.72E-08
sb125 2.63E-03 2.13E-03 1.73E-03 1.40E-03 1.13E-03 9.15E-04 7.40E-04
te125m 5.04E-05 4.27E-05 3.46E-05 2.80E-05 2.26E-05 1.83E-05 1.4BE-05
sn126  7.80E-07 7.80E-07 7.80E-07 7.80E-07 7.80E-07 7.BOE-07 7.80E-07
sb126 6.64E-05 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06 2.30E-06
sb126m 5.90E-05 9.29E-06 9.29E-06 9.29E-06 9.29E-06 9.29E-06 9.29€-06
i129 1.65E-08 1.66E-08 1.66E-08 1.66E-08 1.66E-08 1.66E-08 1.66E-08
cs134  2.24E-04 1.69E-046 1.28E-04 9.656-05 7.30E-05 5.51E-05 4.17E-05
ba137m 6.42E-01 6.29E-01 6.17E-01 6.056-01 5.94E-01 5.83E-01 5.71E-01
celés 2.07E-02 9.89E-03 4.72E-03 2.25E-03 1.076-03 5.12E-04 2.44E-04
pri44  3.16E-02 1.51E-02 7.18E-03 3.42E-03 1.63E-03 7.79E-04 3.71E-04
pr144m 1.91E-04 9.11E-05 &.35E-05 2.07E-05 9.88E-06 4.71E-06 2.25E-06
pm147  1.98E-06 1.61E-06 1.29E-06 1.03E-06 B.30E-07 6.66E-07 5.34E-07
sm151 6.54E-07 6.50E-07 &.46E-07 6.42E-07 6.38E-07 6.34E-07 6.30E-07
eul52 1.50E-04 1.43E-04 1.37E-04 1.31E-04 = 3.26E-04 1.20E-04 1.15E-04
eul54 2.51E-05 2.35E-05 2.20E-05 2.06E-05 1.92E-05 1.80E-05 1.6BE-05
eul55 4.58E-04 4.05E-04 3.58E-04 3.16E-04 2.80E-04 2.47E-04 2.19E-04
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6.42E-01

BBA000000-01717-0200-00021 REV 00

6.17E-01

6.00E-01

5.87e-01

decay, following reactor irradiation identified by: pouer- 4 .000E-03mw,
element gamma power, watts
basis =single reactor assembly

eu
totals

initial
6.74E+00

1.29E+02
photon

emean
(mev)
.00E-02
.00E-02
.50E-02
.S0E-02
.20E-01
.70E-01
.00E-01
.S0E-01
.13E+00
.58E+00
.00E+00
.40E+00
.80E+00
.25E+00
.75E+00
.25E+00
.75E+00
.S0E+00
total
mev/sec

VMIOHHWWHNNNS2 200 W2 20NN -

emean
(mev)

e 0 s O

6E-06
4E-03
1E-05

4
1
1
S
7
1
93E-07
3
1
7
66E-08
6

\no‘_-_n_ao«_a_n\nm.‘_-.aqu_l_au

7. 835 -01

spectrum

608.8 d
1.05E-04
4.91E-06
1.30E-03
2.98E-03
.28E-03
.31E-08
.56E-07
.T4LE-03
.61E-05
.66E-08
.28E-04
.17€-01
.72E-03
.22E-03
.29E-06
.46E-07
.17E-04
6.42E-01

VION 2~ O N = O O

913.1 d
9.94E-05
.79E-06
.81E-05
-11E-04
.56€E-03
.57E-08
.69E-07
.41E-03
.B2E-05
.66E-08
.65E-05
.05E-01
.25E-03
-44E-03
.03E-06
.42E-07
.68E-04
6.17€E-01

PO2UINOO2N—=2DWWN-a -

1217.5 d
9.41E-05
.67E-06
.78E-06
-16E-06
.02€-03
.54E-08
.48E-07
-14E-03
.27E-05
.66E-08
.30E-05
-94E-01
.07E-03
.64E-03
8.30€-07
6.38E-07
4.25€E-04
6.00E-01

- YN )k OF b N B

1521.9 d
8.92E-05
1.64E-06
6.61E-08
2.12€E-07
1.14E-03
6.60E-09

5.74E-01

3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2

burnup=1

1826.3 d
8.45E-05
1.60E-06
2.45E-09

6.58E-08
6 4BE-04

« 0 s 1 a o
S
&~
m
[
o
»

ATTACHMENT XV - Page 49

fission products page 66
4610E+02mud, 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, 3.00wWtX, 20gwd/mtu 40% h20/ 8% wo2
.00 mw, burnup=

initial

powers

04.4 d
.S55E+04
.TTE+04
J19E+04
.T1E+03
.59E+03
.S0E+03
.48E+03
.39E+05
.91E+05
.78E-01
.25€E-02
.53E-03
.49E-04
.00E+0Q0
.00E+00
.00E+00
.00E+00
.00E+00
5.36E+05
3.75E+05

RO P NSO NN

basis =

146.mwd,
spectrum of photon release rates,
single reactor assemb

time after discharge

3E+05

3.01E+05

spectrum of
basis = single reactor assembly

304.4 d

13.1 d
.56E+04
. 136404
.65E+03
.306+03
-94E+03
.89E+03
.88E+03
.S4E+05
.22E+05
.07E-01
.73E-02
.11E-03
.S7E-05
-.00E+00
.00E+Q0
.00E+00
.00E+00
.00E+00
3.44E+05
2.41E+05

VONW=LSNNN SN WO

1217.5 d
2.85E+04
.07E+03
.13E+03
45E+03
36E+03
.31E+03
.30E+03
.23E+05
.B1E+04
.46E-01
.18E-02
.90E-03

SENNO=2NNNNNWONO

1.93E+05

energy release rates,

time after discharg

608.8 d

913.1 d

1217. 5 d

flux= 2.
?hotons/

21.9 d
.2BE+04

1.54E+05

mev/watt-

1521.9 d

79E+08 n**2-sec
sec

1826.3 d
1.83E+04

-40E-02

-00E+00

.00E+00

-00E+00

-00E+00

.00E+00
1.77€+05
1.24€E+05
sec

1826.3 d
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1.00E-02 1.29E+06 1.39E-01 1.11E-01 8.906-02 7.13E-02 S5.71€E-02 4.57E-02
3.006-02 1.27E+06 1.32E-01 1.06E-01 8.49E-02 6.80E-02 5.45E-02 4.36E-02
5.506-02 1.62E+06 1.64E-01 1.31E-01 1.05E-01 B8.42E-02 6.75E-02 5.40E-02
8.50E-02 1.47E+06 1.43E-01 1.14E-01 9.156-02 7.33E-02 5.87E-02 4.70E-02
1.20E-01 1.47E+06 1.38E-01 1.10E-01 8.83E-02 7.07E-02 5.66E-02 4.54E-02
1.70E-01 2.18E+06 1.91E-01 1.53E-01 1.23E-01 9.84E-02 7.88E-02 6.31E-02
3.00E-01 4.41E+06 3.36E-01 2.69E-01 2.16€-01 1.73€E-01 1.38E-01 1.11E-O01
6.50E-01 4.70E+06 3.89E+01 3.12E+01 2.50E+01 2.00E+01 1.60E+01 1.28E+01
1.136+00 1.40E+06 5.37E+01 4.30E+01 3.44E+01 2.76E+01 2.21E+01 1.77E+01
1.58E+00 3.56E+08 1.88E-04 1.51E-04 1.21E-04 9.67E-05 7.756-05 6.20E-05
2.00E+00 B8.96E+04 2.13E-05 1.70E-05 1.36E-05 1.09E-05 B8.75E-06 7.00E-06
2.40E+00 2.18E+04 5.72E-06 4.58E-06 3.67E-06 2.94E-06 2.35E-06 1.8BE-06
2.80E+00 1.49E+08 1.04E-07 8.37E-08 6.70E-08 S.37E-08 &4.30E-08 3.44E-08
3.25E+00 1.10€E+01 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
3.75E+00 1.30E+05 .00E+00 .00€E+00 .00E+00 .00E+00 .00E+00 .00E+00
4 .25E+00 1.93€E+03 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+Q0
4 .756+00 7.87E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .0CE+00
5.50E+00 1.50E-19 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00 .00E+00
0 total 5.25E+08 9.3BE+01 7.52E+01 6.02E+01 4.82E+01 3.86E+01 3.09E+01
? gamma watts 3.376-01 6.02E-08 4.B2E-08 3.86E-08 3.09E-08 2.48E-08 1.98E-08 68
page
photon spectrum as a function of time for fission products
0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2
powers= .00 mw, burnup= 146, mud flux='2.79E+08 n**2-sec
0 spectrum of pﬁoton release rates, photons/sec
0 basis = single reactor assembly
emean time after discharge
(mev) initial 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1.00E-02 2.61E+14 7.89E+12 6.25E+12 5.47E+12 5.04E+12 4.78BE+12 4.60E+12
3.00E-02 1.14E+14 3.41E+12 2.67E+12 2.32E+12 2.12E+12 2.01E+12 1.93E+12
5.50E-02 6.07E+13 1.71E+12 1.33E+12 1.1S5E+12 1.05E+12 9.93E+11 9.54E+11
8.506-02 4.20E+13 1.02E+12 7.78E+11 6.59E+11 S5.95E+11 5.586+11 5.34E+11
1.206-01 3.44E+13 1.04E+12 6.94E+11 5.25E+11 &4.40E+11 3.956+11 3.70E+11
1.70E-01 5.50E+13 6.56E+11 S5.00E+11 4.27E+11 3.88E+11 3.656+11 3.50€+11
3.006E-01 1.10E+14 7.09E+11 S5.35E+11 4.50E+11 &4.05E+11 3.79E+11 3.63E+11
6.50E-01 2.29E+14 7.58E+12 6.25E+12 6.02E+12 5.86E+12 5.73E+12 5.61E+12
1.136+00 7.81E+13 5.55E+10 3.75E+10 2.B6E+10 2.40E+10 2.14E+10 1.99E+10
1.S86+00 4.04E+13 1.94E+10 1.08E+10 6.62E+09 4.54E+09 3.49E+09 2.95E+09
2.00E+00 1.23E+13 2.94E+10 1.41E+10 6.8S5E+09 3.36E+09 1.69E+09 8.83E+08
2.40E+00 1.06E+13 6.19E+08 3.27E+08 1.74E+08 9.30E+07 S5.01E+07 2.72E+07
2.80E+00 4.23E+12 8.07E+07 4.38cE+07 2.39E+07 1.31€+07 7.21E+06 3.99E+06
3.256+00 2.4BE+12 1.01E+07 5.75E+06 3.26E+06 1.856+06 1.05E+06 5.93E+05
3.756+00 1.26E+12 4.47E+03 2.53E+03 1.44E+03 B8.14E+02 &.61E+02 2.61E+02
4,256+00 1.39E+12 2.00E-07 2.01E-07 2.01E-07 2.01E-07 2.01E-07 2.01E-07
4.7S5€+00 4.08E+11 1.00E-07 1.01E-07 1.01E-07 1.01€-07 1.01E-07 1.01E-07
5.50E+00 3.04E+11 7.45E-08 7.46E-08 7.47E-08 7.48E-08 7.49E-08 7.49E-08
0 total 1.06E+15 2.41E+13 1.91E+13 1.71E+13 1.59€+13 1.52E+13 1.47E+13
0 mev/sec 6 K4E+14 5.89E+12 &.76E+12 4.48BE+12 4.31E+12 4.19E+12 4.09E+12
0 . spectrum of energ{ release rates, mev/watt-sec
0 . basis = gsingle reactor assembly
) emean time after discharge
Vo (mev) fnitial 304.4 d 608.8 913 d 1217 Sd 1521.9d 1826.3 d
v 1.00E- 02 6.51E+08 1.97e+07 1.56E+07 1.3 1.26E+07 1.19E+07 1.15e+07
, ' 3.00E-02 8.S4E+08 2.S56E+07 2.01E+Q7 .} 745407 .S9E+07 1.51E+07 1.45E+07
% » 5.50E-02 8.35E+08 2.35E+07 1.83E+07 58E+07 1.456+07 1.36E+07 1.31E+07
{ 8.50E-02 8.92E+08 2.17E+07 1.65E+07 1.40E+07 1.26E+07 91.19E+407 .14E+07
i 1.20E-01 1.03E+09 -3.13E+07 2.08E+07 1.58E+07 1.32E+07 1.19E+407 1.11E+07
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O=00

(-2

mean
nuclide

kr 85
sr 90
90
rh106
cs137
ba137m
celss
priéé
pm147

mean
nuclide

kr 85
sr 90
y 90
rh106
sb125
tel125m
cs137
bal137m
cel4s
pri14é
pm147

mean
nuclide

kr 85
sr 90

90
rh106
cs137

mean

.70E-01
.00E-01
.50E-01
-13E+00
.58E+00
.00E+00
.40E+00
.80E+00
.25E+00
.7SE+00
.25E+00
.75E+00
.SO0E+00
total
watts

VIR WNNNN= OV N -

energy =

initial
4.66E+10
7.33e+11
3.60E+12
4. 76E+11
6.75E+11
3.17E+10
3.55E+11
4.70E+12
8.86E+10

energy =

initial
1.36E+10
2.076+11
1.17E+12
1.59E+11
1.87E+10
1.02E+10
1.88E+11
5.44E+11
8.23e+11
1.55€+12
1.95€+10

energy =
initial

.33E+09
22E+11

energy =
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2.34E+09 2.79E+407 2.13E+07 1.81E+07 1.65E+07  1.55E+07 1.49E+07
8.25E+09 5.32E+07 &4.01E+07 3.3BE+07 3.04E+07 2.85E+07 2.72E+07
3.73e+10 1.23E+409 1.02E+09 9.786+08 9.53E+08 9.31E+08 9.12E+08
2.20E+10 1.56E+07 1.056E+07 8.05E+06 6.74E+06 6.03E+06 5.60E+06
1.59E+10 7.65E+06 4 .26E+06 2.61E+06 1.79E+06 1.3BE+06 1.16E+06
6.14E+09 1.47€+07 7.07E+06 3.43E+06 1.68E+06 B.44E+05 4.41E+05
6.37E+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 S.056+03 2.79E+03
2.01E+09 B8.24E+03 4.67E+03 2.65E+03 1.50E+03 B8.50E+02 4.82E+02
1.18E+09 4.19E+00 2.37E+00 1.356+00 7.63E-01 4.32E-01 2.45E-01
1.486+09 2.13E-10 2.13E-10 2.136-10 2.14E-10 2.14E-10 2.14E-10
4.85+08 1.19E-10 1.19E-10 1.20€-10 1.20E-10 1.20€E-10 1.20€E-10
4.18E+08 1.02E-10 1.03E-10 1.03E-10 1.03E-10 1.03E-10 1.03E-10
1.11E+11  1.47E+09 1.19E+09 1.12E+09 1.08E+09 1.05E+09 1.02E+09
7.12E+01 9.44E-01 7.63E-01 7.1BE-01 6.92E-01 6.72E-01 6.56E-01 69
page
principal photon sources in group 1, Bhotons/sec
.0100 mev. nuclides exceeding 1.0E-03 of total group release rate (4.78E+12) at 1521.9 d
time after discharge
306.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
4.42E+10 4.19E+10 3.97E+10 3.76E+10 3.56E+10 3.37E+10
7.18E+11 7.03E+11 6.B9E+11 6.75E+11 6.61E+11 6.48E+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 8.68E+10 4.92E+10 2.79E+10 1.58E+10
6.62E+11 6.50E+11 6.37E+11 6.25E+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 3.85E+10 1.83E+10 8.75E+09 4.17E+09
2.24E+12 1.07E+12 5.10E+11 2.43E+11 1.16E+11 5.53E+10
7.19E+10 5.77E+10 4.63E+10 3.71E+10 2.98BE+10 2.39E+10
principal photon sources in group @2, photons/sec
.0300 mev. nuclides exceeding 1.0E-03 of total group release rate (2.01E+12) at 1521.9 d
time after discharge
304.d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.29E+10 1.22E+10 1.16E+10 1.10E+10 1.04E+10 9.83E+09
2.03E+11 1.99E+11 1.95E+11 1.91E+11 1.87E+11 1.83E+11
1.15€+12 1.13E+12 1.10E+12 1.08E+12 1.06E+12 1.04E+12
9.02E+10 S.11E+10 2.90E+10 1.64E+10 9.31E+09 5.28E+09
1.52E+10 1.23E+10 9.96E+09 B8.06E+09 6.52E+09 5.28E+09
8.65E+09 7.01E+09 5.67E+09 &.59E+09 3.72E+09 3.01E+09
1.85E+11 1.81€E+11 1.78E+11 1.74E+11 1.71E+11 1.68E+11
5.34E+11 5.23E+11 5.136+11 5.04E+11 &4.94E+11 4.85E+11
3.93E+11 1.87E+11 B8.93E+10 4.26E+10 2.03E+10 9.69E+09
T.41E+11 3.54E+11 1.69E+11 B.04E+10 3.84E+10 1.83E+10
1.58E+10 1.27E+10 1.02E+10 8.17E+09 6.55E+09 5.26E+09
principal photon sources in group 3, ghotons/sec
.0550 mev. nuclides exceeding 1.0E-03 of total group release rate (9.93E+11) at 1521.9 d
time after discharge
304.4 4 608.8d 913.1d 1217 5d 1521.9 d 1826.3 d
7.90E+09 7.48E+09 7.09E+09 6.72E+09 6.36E+09 6.03E+09
1.20E+11 1.17e+11 1.1S5E+11 1.13E+11 1.10E+11 1.08E+11
7.94E+11 7.78E+11 7.62E+11 7.47E+11 7.32E+11 7.17E+11
6.39E+10 3.62E+10 2.05E+10 1.16E+10 6.59E+09 3.74E+09
1.07E+11 1.05E+11 1.03E+11 1.01E+11 9.94E+10 9.75E+10
5.68E+10 2.71E+10 1.29E+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 4.28E+09 3.43E+09 2.75E+09 2.21E+09
B8.14E+09 7.20E+09 6.36E+09 5.62E+09 &.97E+09 &4.39E+09 70
page

principal photon sources in group

.0850 mev.

hotons/sec

nuclides exceeding 1. OE-ES of total group release rate (5.58E+11) at 1521.9 d
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nuclide

kr 85
sr 90

90
rh106
cs137
celésd
pri4é
pm147
euls5

mean
nuclide

kr 85
sr 90
y 90
rh106
cs137
celédd
prisé
eul55s

mean
nuclide

kr 85
sr 90
y 90
rh106
sb125
cs137
pri44

mean
nuclide

kr 85
st 90

90
rh106
cs137
pri4s

mean
nuclide

90
rh106

sb125 .

bat37m
prisé

mean
nuclide

90
rh106

. time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
4.1TE+09 3.95E+09 3.74E+09 3.55E+09 3.36E+09 3.19E+09 3.02E+09
5.84E+10 5.72E+10 5.60E+10 5.49E+10 5.38E+10 5.27E+10 5.16E+10
4.69E+11 4.60E+11 4.50E+11 &4.41E+11 4.32E+11 4.23E+11 &.15E+11
6.70E+10 3.80E+10 2.156E+10 1.22E+10 6.91E+09 3.92E+09 2.22E+09
5.136+10 5.03E+10 4.93E+10 &4 .B4E+10 &.75E+10 4.66E+10 4.57E+10
1.68E+11 8.02E+10 3.83E+10 1.82E+10 B8.70E+409 4.15E+09 1.98E+09
6.42E+11 3.06E+11 1.46E+11 6.97E+10 3.32E+10 1.58E+10 7.56E+09
2.33E+09 1.89E+09 1.52E+09 1.22E+09 9.76E+08 7.83E+08 6.29E+08
1.40E+10 1.24E+10 1.09E+10 9.66E+09 B8.54E+09 7.55E+09 6.67E+09
principal photon sources in group 5, photons/sec
energy = .1200 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.46 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
2.51E+09 2.3BE+09 2.26E+09 2.14E+09 2. 03E+09 1.92E+09 1.82E+09
3.326+10 3.256+10 3.19E+10 3.12E+10 3.06E+10 3.00E+10 2.94E+10
3.30e+11 3.23E+11 3.17E+11 3.10E+11 3.04E+11 2.98E+11 2.92E+11
4.84E+10 2.74E+10 1.55E+10 B8.81E+09 4.99E+09 2.83E+09 1.60E+09
2.87E+10 2.82E+10 2.76E+10 2.71E+10 2.66E+10 2.61E+10 2.56E+10
8.25E+11 3.93E+11 1.88E+11 B.95E+10 4.27E+10 2.03E+10 9.70E+09
4.60E+11 2.19E+11 1.05E+11 4.98E+10 2.38E+10 1.13E+10 5.41E+09
7.99E+09 7.06E+09 6.24E+09 5.51E+09 4.87E+09 4.31E+09 3.81E+09
principal photon sources in group 6, photons/sec
energy = .1700 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
fnitial 304.4 d 608.8d 913.1d 1217.5 d 1521.9 d 1826.3 d
2.00E+09 1.89E+09 1.79E+09 1.70E+09 1.61E+09 1.53E+09 1.45E+09
2.376+10 2.32E+10 2.27E+10 2.23E+10 .18E+10 2.14E+10 2.09€E+10
3.40E+11 3.33e+11 3.27E+11 3.20E+11 A3E+11 3.07E+11 3.01E+11
5.19E+10 2.94E+10 1.67E+10 9.44E+09 L35E+09 3.03E+09 1.72E+09
2.82E+09 2.29E+09 1.85E+09 1.50E+09 .21E+09 9.82E+08 7.95E+08
2.03E+10 1.99E+10 1.95E+10 1.92E+10 .88E+10 1.84E+10 1.81E+10
4.86E+11 2.32E+11 1.11E+11 5.27E+10 .51E+10 1.20E+10 5.72E+09
principal photon sources in grou 7, Bhotons/sec
energy = .3000 mev. nuclides exceeding 0£-03 of total group release

9
7.5 d 1521.9 d 1826.3 d

1.
me after discharge
fnitial 304.4 d 608.8d 913.1d 1

2
3
5
1
1
2
P
ti
12
9
9.
3.
6.
9.

1.21E+09 1.14E+09 1.08€E+09 1.03E+09 72E+08 9.216+08 8.73E+08
1.07E+10 1.05E+10 1.03E+10 1.01E+10 89E+09 9.69E+09 9.50E+09
3.78E+11 3.70E+11 3.63E+11 3.55E+11 48E+11 3.41E+11 3.34E+11
6.26E+10 3.55E+10 2.01E+10 1.14E+10 46E+09 3I.66E+09 2.07E+09
1.03E+10 1.01E+10 9.88E+09 9.69E+09 51E409 9.33E+09 9.15E+09
S.69E+11 2.7T1E+11 1.29E+11 6.17E+10 2.94E+10 1.40E+10 6.69E+09

principal photon sources in group 8, photons/sec
energy = .6500 mev. nuclides exceeding 1.0E-03 of total group release

time after discharge
fnitial 304.4 d 608.8d 913.1d 1217 Sd 1521.9 d 1826.3 d
1.60E+11 1.56E+11 1.536+11 1.S0E+11 1.47E+11 1.44E+11 1.41E+11
1.93E+11 1.09E+11 6.21E+10 3.52E+10 1.99E+10 1.13E+10 6.41E+09
2.29E+10 1.86E+10 1.51E+10 1.22E+10 9.86E+09 7.98E+09 6.46E+09
6.12E+12 6.00E+12 5.88E+12 S.77E+12 5.66E+12 5.55E+12 5.45E+12
3.88E+11 1.85E+11 B.83E+10 &.21E+10 2.01E+10 9.58E+09 &.57E+09
grinCIpal photon sources in group ghotons/sec
energy = 1250 mev. nuclides exceeding 1. 0E-03 of total group release
time after discharge
fnitial 304.4 4 608.8d 913.1d 1217 S5d 1521.9 d 1826.3 d
2.08E+10 2.04E+10 2.00E+10 9.96E+10 1. 92E+10 1.88E+10 1.B4E+10
1.80E+10 1.02E+10 5.78E+09 3.28E+09 1.86E+09 1.05E+09 5.97E+08

rate

rate

rate

rate

rate

(3.95e+11)

(3.65E+11)

(3.79e+11)

(5.73E+12)

(2.14E+10)

Page 52

at

at

at

at

at

1521.9 d

1521.9 d

1521.9 d

1521.9 d

1521.9 d
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pri4é
eul152
eulS4

mean
nuclide

y 90
rh106
cs134
pris44
eul52

mean
nuclide

90
rh106
pribé

mean
nuclide

y 90

rh106
pri44

mean
nuclide

rh106
priss

mean
nuclide

rh106

mean
nuclide

rh106

mean
nuclide

cel42
smi147

mean
nuclide

celé42
sm147

mean
nuclide

cel4?2

4.97E+10 2.37E+10 1.13E+10 5.39E+09 2.57E+09 1.23E+09 5.85E+08
3.37e+08 3.23E+08 3.09E+08 2.96E+08 2.84E+08 2.72E+08 2.60E+08
8.426+07 7.87E+07 7.36E+07 6.88BE+07 6.44E+07 6.02E+07 5.63E+07
principal photon sources in group 10, photons/sec.
energy = 1.5750 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
2.66E+09 2.61E+09 2.55E+09 2.S50E+09 2.45E+09 2.40E+09 2.35€E+09
3.39E+09 1.92E+09 1.09E+09 6.18E+08 3.50E+08 1.99£+08 1.13E+08
2.37E+07 1.79E+07 1.35E+07 1.02E+07 7.71E+06 5.83E+06 4.41E+06
3.09+10 1.47E+10 7.03E+09 3.356+09 1.606+09 7.63E+08 3.64E+(08
1.55E+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, photons/sec
energy = 2.0000 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.59E+08 1.56E+08 1.53E+08 1.50E+08 1.47E+08 1.44E+08 1.41E+08
1.10E+09 6.25E+08 3.54E+08 2.01E+08 1.14E+08 &.45E+07 3.66E+07
5.99E+10 2.86E+10 1.36E+10 6.50E+09 3.10E+09 1.48E+09 7.05E+08
grincipal photon sources in group 12, photons/sec
energy = 2.4000 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
9.28E+04 9.10E+04 B.91E+04 B8.73E+04 B8.55E+04 B8.38E+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
S.66E+08 2.70E+08 1.29E+08 6.14E+07 2.93E+07 1.40E+07 6.67E+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 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.04E+08 5.89E+07 3.34E+07 1.89€+07 1.07E+07 6.08E+06 3I.45E+06
4.56E+07 2.18E+07 1.04E+07 4.95E+06 2.36E+06 1.13E+06 5.37E+05
grincipal photon sources in group 14, photons/sec
energy = 3.2500 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1.796+07 1.01E+07 5.75E+06 3.26E+06 1.85E+06 1.05E+06 5.93E+05
grincipal photon sources in group 15, ghotons/sec
energy = 3.7500 mev. nuclides exceeding 1.0E-03 of total group release
: time after discharge
initial 304.4 d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
7.88E+03 &.47E+03 2.53E+03 1.44E+03 B8.14E+02 &.61E+02 2.61E+02
principal photon sources in group 16, photons/sec
energy = 4.2500 mev. nuclides exceeding 1.0E-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 $.46E-07 1.46E-07
5.386-08 5.42E-08 5.46E-08 S5.49E-08 5.51E-08 S5.52E-08 5.54E-08
principal photon sources in group 17, photons/sec
energy = 4.7500 mev. nuclides exceeding 1.0£E-03 of total group release
time after discharge
jnitial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
7.32E-08 7.32E-08 7.32E-08 7.32E-08 7.32E-08 .326-08 7.32E-08
2.70E-08 2.72E-08 2.74E-08 2.756-08 2.76E-08 .7T7€-08 2,.78E-08
grincipal photon sources in group 18, photons/sec
energy = 5.5000 mev. nuclides exceeding 1.0E-03 of total group release
time after discharge
initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
S.43E-08 5.43E-08 5.43E-08 5.43E-08 5.43E-08 5,43E-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)

(1.05E+06)

(4.61E+02)

(2.01E-07)

(1.01E-07)

(7.49E-08)
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photon spectrum as a function of time for heavy metals and their daughters

emean
(mev)
.00E-02
.00E-02
.50€E-02
.50E-02
.20E-01
.70E-01
.00E-01
.50E-01
. 13400
.58E+00
.00E+00
.40E+00
.80€E+00
.25E+00
.75E+00
.256+00
4.75E+00
5.50E+00
total
mev/sec

PUWWNNN S ONH 20OV -

emean
(mev)
.00E-02
.00E-02
.50E-02
.50€-02
.20E-01
.70E-01
.00E-01
.50E-01
.13E+00
.58E+00
.00E+00
.40E+00
.80£+00
.25E+00
.75E+00
.25E+00
.75E+00
.50E+00
total
gamma wWatts

VIS PWWNNN = ca NN = =2 00NN

initial
.34E+08
.34E+07
.50E+08
.12E+09
.63E+09
.31E+07
.15€+09
.36E+08
.23E+08
.34E+04
.B6E+04
.67E+02

.28E+09

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

power= 146. mud flux= 2.79€+08 n**2-sec

actinide

basis = sing

(=]

.
mqaauugomooob
m
+
[y
o

NS NUHA 2P, W22 NN OW

.52E+10

v

.00 mw, burnup=

hoton release rates, photons/sec
e reactor assembly

time after discharge

PdNWOR—2 2P WN2 O NN~
. B ) IR
0 -

n o
m m
+ +
o o
[v] [+

.
N
~
m
+
—
N

7.52E+10

913.1 d
8.61E+11

12

8.

7.
actinide energy release rates,

---uo---:~u-oo~—---:~
. . « v s s oa .

17.5 d
59E+11
.62E+10
.08E+10
.S1E+11
91E+10
90E+10
30E+11
31E+09
19€+08
11E+08
JT2E+07
73E+05
64E+06
L4BE+04
38E+03
69E+03
.13E+03
.92E+03
.26E+12
52E+10

basis = single reactor assembly

304.4 d

2.16E+06
3.46E+05
2.86E+05
3.21E+06
8.72E+05
8.08E+05
9.78E+06
1.03E+06
2.58E+05
4.35E+04
1.86E+04
2.71E+02
1.14E+03
1.17E+01
5.99€+00
3.92E+00
2.53E+00
2.64E+00
1.88E+07
1.21€-02

sime after discharge

608. 913.17d 1217.5 d

2.16E+06 2.156+06 2.15E+06
3.46E+05 3.46E+05 3.46E+05
2.86E+05 2.86E+)S 2.86E+05
3.21E+06 3.21E+06 3.21E+06
8.72E+05 8.72E+05 8.72E+05
8.08e+05 B8.08E+D5 B8.08E+05
9.78E+06 9.78E+06 9.78E+06
1.03E+06 1.03E+06 1.03E+06
2.58E+05 2.58E+05 2.58E+05
4.35e+04 4&.35E+04 4.35E+04
1.86E+04 1.86E+D4 1.86E+04
2.76E+402 2.B0E+02 2.84E+02
1.14E+03 1.15E+03 1.15E+03
1.186+01 1.18E+01 1.18E+01
5.996+00 5.99E+00 5.98E+00
3.92€+00 3.92E+00 3.92E+00
2.53E+400 2.53E+00 2.53E+00
2.64E+00 2.64E+00 2.64E+00
1.88E+07 1.88E+07 1.88E+07
1.21E-02 1.21E-02 1.20E-02

1

1

21.9d
STE+1

.62E+10
08E+10
51E+11
91E+10
90E+10
30€E+11
31E+09
19E+08
11E+08
72E+07
80E+05
-64E+06
L6E+04
.38£+03
-68E+03
136403
-92E+03
.26E+12
7.51E+10

ﬂ—DNuO—l—I&UdOO‘—I—IN-ﬂN&QM

1826.3 d
8.55E+11
4.62E+10

.08E+10

S1E+11

.91E+10

.90E+10

.30E+11

.31E+09

.19E+08
11E+08

72E+07

.87E+05

.64E+06

L4TE+04

.38E+03

.68E+(03

.13E+03

.92E+03

L26E+12

7.51E+10

--nuo«--&u-oo_.d”_,g
..

mev/watt-sec

521.9 d
2.14E+06
3.46E+05
2.86E+05
3.21E+06
8.72E+05
8.08E+05
9.78E+06
1.03E+06
2.59E+05
4 .356+04
1.86E+04
2.88E+02
1.156+03
1.19E+01
5.98E+00
3.91E+00
2.53E+00
2.64E+00
1.88E+07
1.20E-02

neutron source intensity as a function of time

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

o> N0
m
1
-
w

3
3
1
1
9
2
05E-01
15E-03
6
93E-06
7
3
4
0

1E-01

-32E+02
-41E-08
-35€+03
-41€-01
.26€-08
-56E+04
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alpha-n neutron source,
basis = single reactor assembly

304.4 4 608.8d

3.55E-10 3.62E-10
9.06E-08 9.24E-08
8.82E-01 8.92E-01
5.64E-02 5.67E-02
3.16E-04 3.21E-04
7.37E-05 7.49E-05
1.09€-01 1.11E-01
3.49E-03 3.53E-03
2.89€-01 2.90E-01
4.17E-02 4.24E-02
6.56E-01 6.67€-01
1.25E+00 1.26E+00
2.25E-01 2.27E-01
3.12E-01 3.17€-01
2.70E-02 2.75E-02
1.66E-16 6.51E-21
9.92E-01 1.00E+00
1.79E-01 1.79€E-01
2.28E-01 2.32E-01
1.97E-02 2.00E-02
3.75e-07 3.79E-07
1.28E-16 5.03E-21
5.74E-01 5.81€-01
1.26E-01 1.27E-01
1.33e-01 1.36E-01
1.42E-02 1.44E-02
4.22E-03 4.27E-03
2.12E-13 2.14€E-13
1.16E-16 4.54E-21
6.33E-01 6.41E-01
1.06E-01 1.07€E-01
8.28E-03 8.42E-03
5.71E+00 5.76E+00
2.95E-06 2.97E-06
4.80E-01 4.84E-01
9.09€-17 3.58E-21

.00E+00 .00E+00
1.01€-01 1.01E-01
1.63E+00 1.65E+00
6.63E+03 6.63E+03
1.37E+02 1.37E+02
1.04E+03 1.04E+03
8.32E+02 8.32E+02
1.426-08 8.31E-09
3.35E+03 3.35E+03
1.16E-01 9.50€-02
1.186-10 1.10E-12
4.53E+04 4.50E+04

neutronrcource fntensity as & function of

913.1 d

3.70E-10
9.43E-08
9.02€E-01
5.69E-02
3.26E-04
7.61E-05
1.13e-01
3.57€-03
2.91E-01
4.31E-02
6.78E-01
1.28E+00
2.27€-01
3.23E-01
2.79E-02
2.56E-25
1.01€E+00
1.80E-01
2.36E-01
2.04E-02
3.84E-07
1.98E-25
5.87E-01
1.27€-01
1.38E-01
1.46E-02
4.32E-03
2.16E-13
1.79E-25
6.48E-01
1.07E-01
8.56E-03
5.81E+00
3.00E-06
4.88E-01
1.41€E-25

.00E+00
1.00E-01
1.66E+00
6.63E+03
1.37E+02
1.04E+03
8.32E+02
4.88E-09
3.356+03
7.78E-02
1.03E-14
4.4TE+04

1217.5 d
3.77€-10

* e o0 8 8
pery
wn
m
(=}
pury

4. 445+04

neutrons/sec/basis

1521.9 d

3.85E-10
.B2E-08
.22E-01
.69E-02

.37E-04
-86E-05
.18E-01
.65E-03
92E-01
45E-02
.00E-01
.30E+00
.27E-01
.33E-01
.88E-02
.00E+00
.04E+00
.80E-01
-43E-01
.10E-02
.92E-07
.00E+00
.00E-01
.27E-01
.42E-01
.51E-02
.41E-03
.20E-13
.00E+00
.62E-01
.07E-01
.84E-03
.90E+00
.05E-06
.96E-01
.00E+00
.00E+00
.96E-02
.69E+00
.63E+03
.37E+02
04E+03
32£+402
68€£-09
-356+03
.23E-02
.07E-19
4.41E+04
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lath' ‘Jar-field crit based on biw 15x15,
a-n neutron source, neutrons/sec/basis
blsls = gingle reactor assembly

S I alpha

1826.3 d
3.92€E-10

8.49E-21
4.38E+04

time
3.00wtX, 20gud/mtu 40X h2o/ BX uo2
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-0

0

pu239
pu24o
pu2é1
pu2é2
am239
am240
am241
am242m
am243
cm241
cm242
cm243
cm2bé
cm245
cm246
total

th230
pa231
u232
u23s
u23s
u23é
u23i7
u238
u239
np236
np238
np239
pu23é
pu238
pu239
pu240
pu2éi
pu2é2
pu2é3
puzés
am2é4 1
am242m
am242
am243
am2é 4
cm2é2
cm2é43
cm244
cm245
cm246
cm248
cf249
total

initial

5.03E+03
9.14E+00
2.24E-05
1.08E-08
6.85E-16
.08E-15
.56E-02
.95€6-08

Nd OWDOO=2 NN =
s
—
m
'
o
™

initial

1.45E-04
5.97E-05
6.20E-06
1.43E+01
1.67E+00
1.57e+02
1.22E-09
1.17€+05
9.66E-10
7.39e-10
2.02E-08
1.98E-05
9.56E-03
8.41E+03
2.69E+00
6.08E+01
8.05E-07
8.44E-06
6.83E-19
2.24E-38
2.53e-05
1.88€E-07
1.07e-08
5.93€-13
1.19€-20
3.20€-03
1.826-13
4.56E-10
2.45E-20
4.14E-19
2.92E-29
1.92E-39
1.26E+05

304.4 d

5.03E+03
9.14E+00
2.15€-05
1.08£-08

.00E+00

. 00E+00
6.75E-02
3.93E-08
1.29E-10
1.36E-20
1.85E-04
8.21E-12
3.38E-12
9.03E-20
1.15e-23
6.23E+04

925-39

File Name: tuffS5.sum

608.8 d

5.03€+03
9.14E+00
2.06E-05
1.08E-08
.00E+00
~00E+00
.92E-02
.91E-08

1.15€E-23
6.20E+04

BBA000000-01717-0200-00021 REV. 00 ATTACHMENT XV -

913.1 d

5.03E+03
9.14€+00
1.98€-05
1.08€E-08

.00E+00
-00E+00
.0BE-02
.90E-08
.29E-10
.52E-26
.51E-05
.88E-12
.18E-12
.03E-20
.15E-23
6.17E+04

= O W~ W - i~

1217.5 d

5.03e+03
9.14E+00
1.91E-05
1.08E-08

6. 14E+04

1521.9 d

5.03e+03
9.14E+00
1.83E-05
1.08E-08

.00E+00
-00E+00
.40E-02
.87E-08
.29E-10
.00E+00
.30e-05
.57€-12
-98E-12
.03E-20
.15€-23
-11E+04

=2 ONN= 2N~

neutron source intensity as a function of

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

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

.00€E+00
1.22E-05
7.42E-12
2.89E-12
9.03E-20
1.15e-23
6.08E+04

time

3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2

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

608.8 d

1.4BE-04
6.07€-05
6.19€-06
1.43€E+01
1.67E+00
1.57E+02
7.56E-19
- 17E+05
.00E+00
.39E-10
-15E-20
-33e-21
-43€E-03
-30E+03
-69E+00
-07e+01
-43E-07
-44E-06
.00E+00

?13.1 d

-14E-10
.45E-20
.14E-19
~92E-29
.92E-39
. 26€+05

1217.5 d

1.50E-04
6.17E-05
6.14E-06
1.43E+01
1.67€E+00
1.57E+02
6.98€E-19
1.17€+05
.00€+00
7.39€-10
1.14E-20
1.33e-21
4.32E-03
8.20E+03
2.69E+00
6.07E+01
6.85E-07
8
3
2
1
2
5
7
1
4
2
4
2
1
1

-01E-10
.45E-20
-14E-19
-92E-29
-92E-39
.26E+05

1521.9 d

1.51E-04
.22E-05
-12E-06
.43E+01
.67E+00
-57E+02
-70€-19
. 17E+05
.00E+00

-92E-39

1826.3 d
1.53E-04

.92E-39
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? total 1.89E+05 1.88E+05 1.88E+05 1.88E+05 1.87E+05 1.87E+05 1.87E+0S 7
page
alpha-n neutron source spectrum as a function of time
(using reaction spectra for uranium dioxide)
] sas2h: far-field crit based on b&w 15x15, 3.00wtX%, 20gwd/mtu 40% h20/ 8% uo2
alpha-n neutron spectra, neutrons/sec/basis
basis = single reactor assembly
boundaries, mev initiat 304.4d 608.8d 913.1d 1217.5d 1521.9d 1826.3 d
1 6.43E+00 - 2.00E+01 .000E+00 .000E+0C .000E+00 .0O0QE+00 .000E+00 .000E+00 .000E+00
2 3.00E+00 - 6.43E+00 1.212E+04 1.206E+04 1.201€+04 1.195E+04 1.189E+04 1.184E+04 1.178E+04
3 1.85E+00 - 3.00E+00 3.434E+04 3.41BE+04 3.401E+04 3.385E+04 3.369E+04 3.353E+04 3.337E+04
4 1.40E+00 - 1.85E+00 9.222E+03 9.179€+03 9.135E+03 9.092E+03 9.049E+03 9.006E+03 8.963E+03
5 9.00E-01 - 1.40E+00 5.187E+03 S5.163E+03 5.139E+03 5.114E+03 5.090E+03 5.066E+03 5.042E+03
6 4.00E-01 - 9.00E-01 1.507E+03 1.500E+03 1.493E+03 1.486E+03 1.478E+03 1.471E+03 1.464E+03
7 1.00E-01 - &,00E-01 2.355E+02 2.344E+02 2.333E+02 2.322E+02 2.311E+02 2.300E+02 2.289E+02
8 1.70E-02 - 1.00E-01 .000E+00 .0O00E+00 .DO00E+00 .000E+00 .000E+00 .OO0E+00 .0GOE+00
9 3.00E-03 - 1.70E-02 .000E+00 .000E+00 .OOOE+00 .0Q0E+00 .000E+00 .000€E+00 .000E+00
10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .Q00E+00 .000E+00 .000E+00 .000E+00 .OOOE+00
11 1.00E-04 - 5.50E-04 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 .0OOE+0C
12 3.00E-05 - 1.00€-04 .000E+00 .000E+00 .QO00E+00 .000E+00 .000E+00 .OO0E+00 .0COE+00
13 1.00E-05 - 3.00E-05 .000E+00 .00CE+00 .000E+00 .000E+00 .0DOOE+00 .0DOE+00 .0OOE+00
14 3.056-06 - 1.00€-05 .000E+00 .0OOE+00 .Q00E+00 .000E+00 .0O0OE+00 .QO00E+00 .OOOE+00
15 1.77E-06 - 3.056-06 .000E+00 .00OE+00 .Q00E+00 .00QE+00 .000E+00 ._O0OE+00 .0QOE+00
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .QDOE+00 .0O0OE+00 .000E+00 .000E+00 .0O0OE+00
17 1.13E-06 - 1.30E-06 .000E+00 .000E+00 .000E+00 .0DOE+00 .000E+00 .000E+00 .0OOE+00
18 1.00E-06 - 1.13E-06 .000E+00 .0COE+00 .0O0OE+00 .000E+00 .000E+00 .00CE+00 .00OE+00
19 8.00E-07 - 1.00E-06 .000E+00 .0COE+00 .DOOE+00 .000E+00 .000E+00 .000E+00 .O0O00E+00
20 4.00E-07 - 8.00E-07 .000E+00 .O0OE+00 .000E+00 .0DOE+00 .00OE+00 .Q00E+00 .000E+00
21 3.256-07 - 4.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .00OE+00 .000E+00
22 2.25E-07 - 3.25E-07 .O000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .0GOE+00 .000E+00
23 1.00E-07 - 2.25E-07 .000E+00 .0O00E+00 .000E+00 .000E+00 .000E+00 .000E+00 .0Q0E+00
24 5.00E-08 - 1.00E-07 .000E+00 .000E+00 .000E+00 .0Q0E+00 .000E+00 .000E+00 .0OQE+00
25 3.00E-08 - 5.00E-08 .000E+00 .000E+0Q0 .0COE+00 .000E+00 .000E+00 .00OE+00 .0GOE+00
26 1.00E-08 - 3.00E-08 .000E+00 .000E+00 .00QE+00 .0O00E+00 .000E+00 .000E+00 .0Q00E+00
27 1.00E-11 - 1.00E-08 .000E+00 .000E+00 .000E+00 .00CE+00 .0OOE+00 .0O0Q0E+00 .000E+00
? 6.261E+04 6.232E+04 6.202E+04 6.172E+04 6.143E+04 6.114E+04 6.085E+04 78
page

spontaneous fissfon neutron source spectrum as a function of time

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2
spontaneous fission neutron spectra, neutrons/sec/basrs
basis = single reactor assembly

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

1 6.43E+00 - 2.00E+01 2.406E+03 2.405E+03 2.404E+03 2.403E+03 2.402E+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 1.85E+00 - 3.00E+00 2.8B74E+04 2.873E+04 2.872E+04 2.870€+04 2.869E+04 2.868E+04 2.867E+04
4 1.40E+00 - 1.B85E+00 1.629E+04 1.62BE+04 1.627E+04 1.627E+04 1.626E+04 1.625E+04 1.625E+04
5 9.00E-01 - 1.40E+00 2.235E+04 2.235E+04 2.234E+04 2.233E+04 2.232E+04 2.231E+04 2.230E+04
6 4.00E-01 - 9.00E-01 2.491E+04 2.490E+04 2.4B9E+04 2.488E+04 2_.487E+04 2.486E+04 2.4BSE+04
7 1.00E-01 - &.00E-01 &4.918E+03 4.916E+03 4 _.914E+03 4.912E+03 4.910E+03 4.907E+03 4.905E+03
8 1.70E-02 - 1.00E-01 .000E+00 .O00E+00 .000E+00 .000E+00 .000E+00 .000E+00 .0O00E+00
9 3.00E-03 - 1.70E-02 .000E+00 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .0OOE+00
10 5.50E-04 - 3.00E-03 .000E+00 .000E+00 .00QE+00 .O0OE+00 .Q00E+00 .000E+00 .0OOE+00
11 1.00E-04 - 5.50E-04 .000E+00 .0OOE+0C .0OOE+00 .000E+00 .Q0O00E+00 .000E+00 .00Q0E+00
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12 3.00E-05 - 1.00E-04 .000E+00 .000E+00 .0OOE+00 .000E+00 .0GOE+00 .000E+00 .000E+00
13 1.00E-05 - 3.00E-05 .000E+00 .0OOE+00 .000E+00 .000E+00 .00GE+00 .000E+00 .000E+00
14 3.05E-06 - 1.00E-05 .000E+00 .0O0CE+00 .00QE+00 .00OE+00 .00CE+00 .000E+00 .000E+00
15 1.77E-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 ,000E+00 .000E+00 .0O0E+00 .QOOE+00
16 1.30E-06 - 1.77E-06 .000E+00 .000E+00 .00OE+00 .00DE+00 .OOOE+00 .000E+00 .O00E+00
17 1.13E-06 - 1.30E-06 .O0OOE+00 .000E+00 .000E+00 .G00E+00 .000E+00 .0OOE+00 .0OOE+00
18 1.00E-06 - 1.13E-06 .000E+00 .00DE+00 .00QE+00 .000E+00 .OCOE+00 .000E+00 .000E+00
19 8.00E-07 - 1.00E-06 .000E+00 .000E+00 .Q00E+00 .000E+00 .000E+00 .OOQE+00 .000E+00Q
20 4.00E-07 - 8.00E-07 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00
21 3.256-07 - 4.00E-07 .O00E+00 .000E+00 .QODE+00 .00OE+00 .Q0OE+0G .000E+0C .000E+00
22 2.256-07 - 3.25E-07 .000E+00 .O000E+00 .0QCOE+00 .000E+00 .000E+00 .000E+00 .00QE+00
23 1.00E-07 - 2.25E-07 .000E+00 .0O0OE+00 .Q00E+00 .0D0E+00 .000E+00 .000E+00 .00QE+00
24 5.00E-08 - 1.00E-07 .000E+00 .0O0E+00 .000E+00 .Q0OOE+00 .000E+00 .0OOE+00 .OOOE+00
25 3.00€E-08 - 5.00E-08 .000E+00 .000E+00 ,000E+00 .000E+00 .0DOE+00 .0GOE+00 .00QE+0C
26 1.00E-08 - 3.00E-08 .0D0QE+00 .00Q0E+00 .000E+00 .000E+00 .DOOE+00 .00GE+00 .0COE+00
27 1.00E-11 - 1.00£-08 .000E+00 .00OE+00 .000E+00 .000E+00 .000E+00 .000E+00 .0QOE+00
g 1.260E+05 1.259E+05 1.259E+05 1.258E+05 1.258E+05 1.257E+05 1.257E+05
total (alpha-n plus spon. fission) 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 40% h20/ 8% uo2
neutron spectra, neutrons/sec/bas1s
basis = single reactor assembly
boundaries, mev initial 304.4d 608.8d 913.1d 1217.5d 1521.9 d 1826.3 d
1 6.43E+00 - 2.00E+01 2.406E+03 2.405E+03 2.404E+03 2.403E+03 2.402E+03 2.401E+03 2.400E+03
2 3.00E+00 - 6.43E+00 3.850E+04 3.843E+04 3.836E+04 3.829E+04 3.822E+04 3.815E+04 3.809E+04
3 1.85€+00 - 3.00E+00 6.308E+04 6.290E+04 6.273E+04 6.256E+04 6.238E+04 6.221E+04 6.204E+04
4 1.40E+00 - 1.85E+00 2.551E+04 2.546E+04 2.541E+04 2.536E+04 2.531E+04 2.526E+04 2.521E+04
5 9.00E-01 - 1.40E+00 2.754E+04 2.751E+04 2.747E+04 2.744E+04 2.T41E+04 2.737E+04 2.734E+04
6 4.00E-01 - 9.00E-01 2.642E+04 2.640E+04 2.638E+04 2.636E+04 2.635E+04 2.633E+04 2.631E+04
7 1.060E-01 - 4.00E-01 5.154E+03 5.150E+03 5.147E+03 5,.144E+03 5.141E+03 5.137E+03 5.134E+03
8 1.70E-02 - 1.00E-01 .000E+00 .0OOE+00 .000E+00 .0QOE+00 .QO0E+00 .000E+00 .0QO0E+00
9 3.00E-03 - 1.70E-02 .000E+00 .O00OE+00 .O000E+00 .000E+00 .000E+00 .000E+00 .0QOE+00
10 5.506-04 - 3.00E-03 .000E+00 .000E+00 .000E+00 .0Q0E+00 .000E+00 .000E+00 .0QOE+00
11 1.00E-04 - 5.50E-04 .000E+00 .000E+00 .000E+00 .0OCE+00 .000E+00 .000E+0C .000E+00
12 3.00E-05 - 1.00E-04 .COOE+00 .O00E+00 .000DE+00 .000E+00 .00O0E+00 .000E+00 .00OE+00
13 1.00E-05 - 3.00E-05 .000E+00 .00OE+00 .0Q00E+G0 .000E+00 .000E+00 .0O0CE+00 .0O0OE+00
14 3.056-06 - 1.00E-05 .000E+00 .O00E+00 ,000E+00 .0OCE+00 .000E+00 .000E+00 .00OE+00
15 1.77E-06 - 3.05E-06 .000E+00 .000E+00 .000E+00 .0OOE+00 .000E+00 .0OOE+00 .00OE+00
16 1.30E-06 - 1.77E-06 ,000E+00 .DOOE+00 ,000E+00 ,QOCE+00 .000E+00 .0OOE+00 .GOOE+00
17 1.13-06 - 1.30E-06 .000E+00 .DOOE+00 .000E+00 .00CE+00 .000E+00 .000E+00 .O00OE+00
18 1.00E-06 - 1.13E-06 ,000E+00 .OOOE+00 ,QOOE+00 ,Q00E+00 .000E+00 .000E+00 .0OQE+00
19 8.00E-07 + 1.00E-06 .000E+00 .0OOE+00 +000€E+00 .000E+00 ,O000E+00 .000E+00 .0QO0E+Q0
20 &£.00E-07 - 8.00E-07 ,000E+00 .OOOE+00 ,000E+00 ,000E+00 .0OOE+00 .000E+00 .0O00E+00
21 3.25E-07 + 4.00E-07 ,000E+00 .000E+00 .000E+00 .000E+00 .0OOE+00 .00OE+00 .0O0OE+00
22 2.25E-07 ¢+ 3.25E-07 .O0CE+00 .000E+00 .00CE+00 .000E+00 .000OE+00 .000E+00 .O0OOE+00
23 1.00E-07 - 2.25E-07 ,000E+00 .O0OOE+00 ,O00CE+00 .000E+00 .000E+00 .000E+00 .0O0OE+00
24 5.006-08 + 1.00E-07 ..000E+00 .O00E+00 ,000E+00 .QOOE+00 .000E+00 .000E+00 .OQCE+00
25 3.00£-08 + 5.00E-08 .,000E+00 .000E+00 ,000E+00 .000E+00 ,OOOE+00 .000E+00 .00OE+00
26 1.00€-08 ¢+ 3,00E-08 :.000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .000E+00 .0OOE+00
27 1.00E-11 + 1.00E-08 .000E+00 .000E+00 ,00QE+00 .000E+00 .000E+00 .000E+00 .00OE+00
g o A il w’.8865+05 1. 883E+05 1.879E405 1.876E+05 1,872E+05 1.869E+05 1.865E+05
fipe B .
1 1 g 3 'amna sources deternined . oo
Ocase applieh tho follou ng photon data base RN

o master photon Library
?' 1" in binary mode
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0 the sources include photons of nuclides for...
light elements
actinides
fission products
1 gamma source spectrum for gamma lines (sas2)
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 3.8302€+12 1.1491E+11
5.0000E-02 to 1.0000E-01 1.2026E+12 9.0196E+10
1.0000€E-01 to 2.0000€E-01 7.3628E+11 1.1044E+11
2.0000E-01 to 3.0000E-01 2.3336E+11 5.8341E+10
3.0000E-01 to 4 .0000E-01 2.5637E+11 8.9730E+10
4.0000E-01 to 6.0000E-01 1.2042E+11 6.0208E+10
6.0000E-01 to 8.0000E-01 5.1131E+12 3.5792E+12
8.0000E-01 to 1.0000E+00 2.1239E+10 1.9115E+10
1.0000E+00 to 1.3300E+00 1.2983E+10 1.5125E+10
1.3300E+00 to 1.6600E+00 2.8176E+09 4.2123E+09
1.6600E+00 to 2.0000E+00 5.5369E£+08 1.0133E+09
2.0000E+00 to 2.5000E+G0 6.7003E+08 1.5076E+09
2.5000E+00 to 3.0000E+00 6.4986E+06 1.7871E+07
3.0000€E+00 to 4 .0000E+00 5.6448E+05 1.9757E+06
4 .0000E+00 to 5.0000E+00 5.7240E+03 2.5758E+04
5.0000E+00 to 6.5000€E+00 2.2820E+03 1.3122E+04
6.5000E+00 to 8.0000€E+00 4.4500E+02 3.2262E+03
8.0000E+00 to 1.0000E+01 9.4093E+01 B8.4683E+02
totals 1.1531E+13 4.1440E+12
total energy from nuclides with spectrum data = 4.1440E+12
total energy from nuclides with no spectrum data = 5.5050E+05

.results on logical unit no. 71, position 2, for time ste
title: sas2h: far-field crit based on b&w 15x15, 3.00wt%,

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

g 6, subcase 7. (run position 1, case position 2)
Ogwd/mtu 40% h20/ 8% uo2

=0 O0O-20000
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primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module sas2h will be called
SAS2H: Far-Field Crit based on B&W 15x15, 3.00wtX, 20gwd/mtu 40% H20/ 8% UO2
44group latticecell
!

! mixtures of tuff infinite slabs:

arbm-ftuff 2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354
13027 4.434 14000 20.193 19000 1.370 20000 1.439
26000 0.494 92235 0.567 92234 0.007 92236 0.136
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
r-93 10 1-20 538 end
2r-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 10 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
pr-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 %-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 10 1-20 538 end
eu-153 1 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 O 1001 2.326 8016 57.779 11023 0.789 12000 0.490

13027 6.130 14000 27.919 19000 1.894 20000 1.989
26000 0.683 2 1.0 323. end

arbm-tuff2 1.90533 9 0 0 0 1001 2.326 8016 57.779 11023 0.789 12000 0.490
13027 6.130 14000 27.919 19000 1.894 20000 1.989
26000 0.683 3 1.0 323. end
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' assembly and cycle parameters:
’

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
00000000000
0000000000000
00 00
00 00
0o 0o
00 oo
00 00
oo 0o
oo 00
00 0o
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 00
00 00
00 00
00 00
000000000
0000000

FPEFPErererr
FEErrrrerrrrr
re rr
rr rr
rr re
rrererrrrrerr
rrreeeeeeeer
rr re
rr rr
rr rr
rr rr
rr rr
asaaaaaan
anaaasaanaa
aa aa
aa aa
aa aa
aaaaaaanaaaaaa
ahaaaanaaaaaa
aa aa
aa aa
aa aa
aa sa
aa aa
88838888888
8388888888888
88 88
88 88
88 88
88888888888
88838888888
88 88
88 - 88
88 88
8388888888838
88888888888

vv vv
vv vv
vv vv
vv vv
vv vv
vv vv
vv \A%
v vv
vw vy
vV vy
vyvvy
v
/1
1/
17/
/7
{7/
/7
I
177
17
17
7

§9999999999
9999999999999
99 99

99 999999¢
99 9999999
99 g9
99 99
99 99
9999999999999
99999999999

fiiijiiiiidi
ii

1"

e bt e mibe bt mbt whr s bt
ames e mks e e s ks ks =F

o e
o ate.
——y
et
e ase
-ty e
——o
e aste
- wte
-y e

22222222222
2222222222222
2 22

22
22

22 P

‘22 N
2222222222222
2222222222222

eeeeceeeeeeee
eeeeceeeeeceee

eeeceeceecee
eeeeeeeee

eeeeeeceeeeeee
eeececeeeeeeeee

§5SS58SS88S
8§5588588S8888
L1 88

§5588S$885S88
§5588888888S

8s

8s
8s 88
85SSS88888888
£§5588888888

83888888888
8888888888888
88 88

88 88

88 88
88888888888
88888888888

88 . 8

88 . 88

88 8

. 8
8888888888888

88888888888

ATTACHMENT XVI -

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

1/

//

/7
//
/7
/7
/7
7/
//
//
1/

/7

Page 2

$§SSSSSSS88SS
$SS5SSS88SSSSS
-1 $s

SSSSSS88SSSS
S§SSSSSS5SSS8SS

8s S$S
8S$5SSSSSSSSSSS
£S8S558SS8SS

99999999999
9999999999999
99 99

99 99

99 99
9999999999999
999999999999
99
99
99
9999999999999
999999999999

666666666666
2266666666666

66

66

666666666666
6666666666666
66 ' 66
66 ; 66
66 66
6666666666666
66666666666



Aug 29 14:06 1996

-
-

T I S A o
JE T A N N

-
- —a
— —a
- -
[ Y

RN §

File Name: tuff3.sum

88888888888
8888838888888
88 88
88 88
88 88

88888888888

88888888888
88 88
88 88
88 88
8888888888888

83888888888

$8888SSSSSS
$5888555SS8SSS
SS SSs

SS8888SSSSSS
§88S885SSSSS

Ss $Ss
S$SSSSSSSSSSSS
S8S8SSSSSSSS

BBA000000-01717-0200-00021 REV 00

5555555555555
2255555555555

55

55
555555555555
555555555552?

55
55 55
5555555555555
55555555555

cceceeccececcce
cceeecceceeccceece
cc cc

cc cc
cceceecceceeccccec
[ o of o of of oflo1 of of o1 o4

99999999999
9999999999999
99 99
99 99
99 99
9999999999999

999999999983

99

99
9999999999999
999999999999

aaaaaaaaa
aaaaaaaaaaa

aaaaaaanaaada
aaaaaaaaaaaaa

ATTACHMENT XVI -

————— o —_ o g g g

——— g g g g g i g g
——

——

Leett
Lttt

——
———

Page 3

0000000
000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
000000000
0000000
eceeceeeeceeeee
eceececeeeeee

ee

ee

ee

eeeceeeee
eeeeeeeee

ee

ee

ee
eeceeeeeeeeee
ecceeeeeeeeee

ti****t***i*******t*****i*****************i*t************I**********************
********i*Q****ﬁ***ii****i***t***itt****.*t**********t***i***t***************t*ﬁ
**i***t*******&****t*************ii*****l****i***t***t**Q*i******************ﬁ**

whkk R
*hehdkh
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code system:

program verification information

scale version:

L 2.2 23]
L2221
T hkhh
Rk
* ek he R

**ti*********ti****l**t*****t*********t********t***t*i**t****t****l*************
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program: 000004

creation date: 03/13/96

library:

test code: origens

version: 3.0

jobname: davis

date of execution: 08/28/96

time of execution: 18:59:06

Jusri/ornl/Scale/bin
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