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- BBA000000-01717-0200-00021 REV OOB Attachment I 

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 d 2 q 
··--(rT)=--, 
r dr 2 k 

where q 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 sphe:re, so the right side of the heat conduction equation is 
- zero. The solution is ofthe form: 

-

This assumes a fixed temperature at large distances from the sphere, c1 = 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: 

dT P 
·-·-lr;R=- ' 
d.r 41tkR 2 

which is satisfied if c2 = PI( 47tk), so that the solution outside the sphere becomes: 

T == T~ + P/(4km), 

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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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/( 4nR3). Integrating the heat conduction equation gives the solution: 

where the two integration constants hav~: been determined by the conditions that the temperature 
be finite at the center of the sphere (r=O) and that the temperature at the surface (r=R) be T5 • 

The average temperature is computed by multiplying by 4nr and integrating from r=O to r=R, 
and dividing the result by the volume of the sphere, 4nR3/3, to get: 

Tav == Ts + P/(20knR). 

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: 

Using this power density on the right side of the heat conduction equation leads to the solution: 

T = Ts + 7P/(32knR) - 15P[r/(6R2
)- r4/(20R4)]/(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: 

Tav == Ts + P/(14knR). 
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Time Effects Curve 
BURNUP: PWR 20 GWd/MT 
ENRICHMENT: 3.00% 

SAS2H Number Density Worl<sheet: Consequence Analysis - Internal Criticality PWR B&W 15x15, 3.00%, Burnup 20 GWd/MTHM 
DECAY TIME: 15,000 YEARS 

Number Density= (mass/assembly) I (volume) • (Na) I (Aw) • correction to 96% density tor fresh fu DECAY TIME: 15,000 YEARS Volume 51575.24 pwr 3.0%20 G 
Number Avogadro's Number [Na 0.602252 

Atomic Weight[Aw] Volume= Pi X .468122 X .468122 X 360.172 X 208 

Isotope List: 

51575.24 

U mass=.464kg 
U02 mass= 526.38 kg 

(REF. 5.43) 

SAS2H U02 density=10.2C6 
Correction to 96% density 

1.030g278 

Element Symbol Isotope MCNP 10 Atomic Wei ORIGINS ID 
8 Oxygen 0 0-16 8016.50C 15_gg492 

42 Molybdenu Mo nat. 42000.50C 95.94 
Mo Mo-95 42095.50C 94.90584 mo 95 

43 TechnetiumTc Tc-99• 4309g.soc 98.90628 tc 99 
44 Ruthenium Ru Ru-101 44101.50C 100.9056 ru101 
45 Rhodium Rh Rh-103 45103.50C 102.9055 rh103 
47 Silver Ag Ag-109 47109.50C 108.9048 ag109 
48 Cadmium Cd nat. 48000.50C 112.4 
55 Cesium Cs Cs-133 55133.50C 132.9054 cs133 

Cs Cs-135 55135.50C 134.9058 cs135 
60 Neodymiu Nd Nd-143 60143.50C 142.9098 nd143 

Nd Nd-145 60145.50C 144.9125 nd145 
62 Samarium Sm Sm-147 62147.50C 146.9149 sm147 

Sm Sm-149 62149.50C 148.9172 sm149 
Sm Sm-150 62150.50C 149.9173 sm150 
Sm Sm-151 62151.50C 150.9199 sm151 
Sm Sm-152 62152.50C 151.9198 sm152 

63 Europium Eu Eu-151 63151.55C 150.9198 eu151 
Eu Eu-153 63153.55C 152.9212 eu153 
Eu Eu-154 63154.50C 153.9231 eu154 

64 Gadolinium Gd nat. 64000.35C 157.25 
Gd Gd-155 64155.50C 154.9227 gd155 
Gd Gd-157 64157.50C 156.924 gd157 

72 Hafnium HI nat. 72000.50C 178.49 
92 Uranium U U-233 92233.50C 233.0395 u233 

U U-234 92234.50C 234.0409 u234 
U U-235 92235.50C 235.0439 u235 
U U-236 92236.50C 236.0456 u236 
U U-238 92238.50C 238.0508 u238 

93 Neptunium Np Np-237 93237.55C 237.0481 np237 
94 Plutonium Pu Pu-238 94238.50C 238.0495 pu238 

Pu Pu-239 94239.55C 239.0521 pu239 
Pu Pu-240 94240.50C 240.0539 pu240 
Pu Pu-241 94241.50C 241.0567 pu241 
Pu Pu-242 94242.50C 242.0587 pu242 
Pu Pu-243 94243.35C 243.062 pu243 

95 Americium Am Am-241 95241.50C 241.0567 am241 
Am Am-242m 95242.50C 242.0595 am242m 
Am Am-243 95243.50C 243.0614 am243 

96 Curium Cm Cm-243 96243.35C 243.0614 cm243 
Cm Cm-245 96245.35C 245.0654 cm245 
Cm Cm-248 96248.35C 248.0722 cm248 

Xenon Xe Xe-131 • 54131.50c 130.9051 •AwtromChartoftheNuclides 
Xe Xe-135 • 54135.50c 134.9063 

Number Density = grams/assembly I Assembly Volume • Avagadro's Number I Atomic Weight 
• (Density Correction to 96% TO) • (Isotopic Correction Factor) 

ISOTOPE 
016 

mo 95 
tc 99 
ru101 
rh103 
ag109 
nd143 
nd145 
sm147 
sm149 
sm150 
sm151 
eu151 
sm152 
eu153 
gd155 
u233 
u234 
u235 
u236 
u238 
np237 
pu238 
pu239 
pu240 
pu241 
pu242 
am241 
am242m 
am243 
total 

GRAMS/ fraction Aw MCNP ID Density 
62377.29 0.120501 15.99492 8016.50C 4.6947E-02 

224 0.000433 94.90584 42095.50C 2.8413E-05 
219 0.000423 98.90628 43099.50C 2.6655E-05 
218 0.000421 100.9056 44101.50C 2.6008E-05 
144 0.000278 102.9055 45103.50C 1.6846E-05 

21.9 0.000042 108.9048 47109.50C 2.4208E-06 
269 0.00052 142.9098 60143.50C 2.2660E-05 
203 0.000392 144.9125 60145.50C 1.6864E-05 
89.7 0.000173 146.9149 62147.50C 7.3501E-06 
1.42 2.7E-06 148.9172 62149.50C 1.1479E-07 
80.4 0.000155 149.9173 62150.50C 6.4561E-06 

0 0 150.9199 62151.50C O.OOOOE+OO 
6.22 0.000012 150.9198 63151.55C 4.9615E-07 
37.4 0.000072 151.9198 62152.50C 2.9636E-06 

27 0.000052 152.9212 63153.55C 2.1255E-06 
3.18 6.1E-06 154.9227 64155.50C 2.4710E-07 
2.43 4. 7E-06 233.0395 92233.50C 1.2553E-07 
107 0.000207 234.0409 92234.50C 5.5037E-06 

7210 0.013928 235.0439 92235.50C 3.6928E-04 
1940 0.003748 236.0456 92236.50C 9.8940E-05 

442000 0.853857 238.0508 92238 SOC 2.2352E-02 
541 0.001045 237.0481 93237.55C 2.7474E-05 

0 0 238.0495 94238.50C O.OOOOE+OO 
1720 0.003323 239.0521 94239.55C 8.6617E-05 
138 0.000267 240.0539 94240.50C 6.9205E-06 

2.24E-05 4.3E-11 241.0567 94241.50C 1.1186E-12 
68.9 0.000133 242.0587 94242.50C 3.4266E-06 

7.04E-04 1.4E-09 241.0567 95241.50C 3.5158E-11 
0 0 242.0595 95242.50C O.OOOOE+OO 

2.46 4.8E-06 243.0614 95243.50C 1.2184E-07 
517651.3 1 Total 7.0057E-02 

oxygen mass/assembly = 464000 g UO I ( 1-11.8503E-2) • 11.8503E-2 fraction of 0 in U02 
62377.29 

Effective density = 10.03682 

Time Effects Curve 
BURNUP: PWR 20 GWd/MT PWR B&W 15x15, 3.00%, Burnup 20 GWd/MTHM 
ENRICHMENT: 3.00% DECAY TIME: 15000 YEARS 
DECAY TIME: 15000 YEARS Volume 51575.24 pwr 3.0% 20 GWd/MT 
CRITICALITY! DURATION 0 Years 0 yr crit Number 
ISOTOPE GRAMS/ % Aw MCNP 10 Density 
0 16 62377.29 0. 120385 15.99492 8016.50C 4.6947E-02 

mo 95 224 0.000432 94.90584 42095.50C 2.8413E-05 
tc 99 21g 0.000423 98.90628 43099.50C 2.6655E-05 
ru101 218 0.000421 100.9056 44101.50C 2.6008E-05 
rh103 144 0.000278 102 9055 45103.50C 1.6846E-05 
ag109 21.9 0.000042 108.9048 47109.50C 2.4208E-06 
nd143 269 0.000519 142.9098 60143.50C 2.2660E-05 
nd145 2 03E+02 0.039% 144.9125 60145.50C 1.6864E-05 
sm147 8.97E+01 0.017% 146.9149 62147.50C 7.3501E-06 
sm149 1.42E+OO 0.000% 148.9172 62149.50C 1.1479E-07 
sm150 8.04E+01 0.016% 149.9173 62150.50C 6.4561E-06 
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For Time Effects Cases, the Isotopic Correction Factor is set to 1.0. 

Number Density Calculation for 26 volume% Fe203 in Water 
density of Fe203 is 5.24 glee from Handbook of Chemistry and Physics (Ref. 5.17) 

Note: 0 is 0-16 66 Edition, page B-104 
AW of Fe= 55.847 AW of 0= 15.99492 from Nuclear Chemical Engineering (Rnf. 5.43) 

Molecular Density= 5.24 X .6022521 (2x55.847 + 3x15.9949) 
0.019763 NO for 26% 

NO of Fe=2x.019762= 0.039527 0.010277 
NO of 0=3x.019762= 0.05929 0.0154155 

Water Number Density 
NO of H= 0.066878 from Material Compositions and Number Densities ... 
NO of 0= 0.033439 BBA000000-01717-0200-00002 Rev 00 

NO for 74% 
H 0.0494897 
0 0.0247449 

Total NO for 0 = .024745+.015414= 0.040160 

B-10 Number Density (Assume no volume offset) 
mass of B= 30.474 kg from Second WP Probabilistic Criticality Analysis ... 
void space 5.714E6 cc BBA000000-01717-2200-00005 REV 00 (Ref. 5.54) 

AWof B-10 10.0129 from page 1-10 of Material Compositions and Number Densities ... 
WT Fractio .28811.6= 0.18 BBA000000-01717-0200-00002 Rev 00 (Ref. 5.5) 

NO of B-1 0=30.47 4E3•. 1815. 714E6• .60225211 0.0129= 

TOTAL NO =sum of 0, Fe, H, 8-10 0.09993 

mass density=1.00x.74 + 5.24x.26= 2.1024 

5.7740E-05 
NDfor5% 
2.8870E-06 

sm151 O.OOE+OO 0.000% 150.9199 621S150C O.OOOOE+OO 
eu151 6.22E+OO 0.001% 1S0.9198 631S1.55C 4.9615E-07 
sm152 3.74E+01 0.007% 1S1.9198 621S2 soc 2.9636E-06 
eu153 2.70E+01 O.OOS% 1S2.9212 63153.SSC 2.12S5E-06 
gd155 3.18E+OO 0.001% 154.9227 641S5.SOC 2.4710E-07 
gd157 3.11E-02 0.000% 1S6.924 64157 soc 2.3858E-09 
cd(113) 1.77E+01 0.003% 112.4 4BOOO.SOC 1.8989E-06 
xe131 1.38E+02 0.027% 130.9051 54131 soc 1.2691E-05 
cs133 3.41E+02 0.066% 132.9054 SS133.SOC 3.0887E-OS 
u233 2.43E+OO 0.000% 233 0395 92233 50C 1.2SS3E-07 
u234 1.07E+02 0.021% 234.0409 92234.50C 5.S037E-06 
u23S 7.21E+03 1.391% 235.0439 92235.50C 3.6928E-04 
u236 1.94E+03 0.374% 236.0456 92236.50C 9.8940E-05 
u238 4.42E+OS 8S.304% 238.0508 92238.50C 2.2352E-02 
np237 S.41E+02 0.104% 237.0481 93237.5SC 2.7474E-05 
pu238 O.OOE+OO 0.000% 238.049S 94238.50C O.OOOOE+OO 
pu239 1.72E+03 0.332% 239.0S21 94239.S5C 8.6617E-05 
pu240 1.38E+02 0.027% 240.0539 94240.50C 6.9205E-06 
pu241 2.24E-05 0.000% 241.0567 94241.50C 1.1186E-12 
pu242 6.89E+01 0.013% 242.0587 94242 soc 3.4266E-06 
am241 7.04E-04 0.000% 241.0567 95241.50C 3.5158E-11 
am242m O.OOE+OO 0.000% 242.059S 9S242.50C O.OOOOE+OO 
am243 2.46E+OO 0.000% 243.0614 95243.50C 1.2184E-07 
total S18148.1 100.00% Total 7.010280E-02 

oxygen mass/assembly= 464000 gUO I (1-11.8S03E-2) • 11.8S03E-2 fraction of 0 in U02 
62377.29 

Effective density = 10.0464S 

Time Effects Curve 
BURNUP: PWR 20 GWdiMT PWR B&W 1Sx15, 3.00%, Burnup 20 GWdiMTHM 
ENRICHMENT: 3.00% DECAY TIME: 15000YEARS 
DECAY TIME: 15000YEARS Volume S1S7S.24 pwr3.0% 20GWdiMT 
CRITICALITY! DURATION 1000 Years 1000yr crit Number 
ISOTOPE GRAMS/ % Aw MCNPID Density 
016 62377.29 0.12038S 1S.99492 8016.SOC 4.6947E-02 

mo9S 225 0.000434 94.90584 42095.SOC 2.8540E-05 
tc 99 220 0.000425 98.90628 43099.50C 2.6777E-05 
ru101 219 0.000423 100.9056 44101.50C 2.6127E-OS 
rh103 144 0.000278 102.9055 45103 soc 1.6846E-OS 
ag109 21.9 0.000042 108.9048 47109.50C 2.4208E-06 
nd143 270 O.OOOS21 142.9098 60143.50C 2.2744E-05 
nd14S 2.04E+02 0.039% 144.912S 6014S.SOC 1.6947E-OS 
sm147 9.01E+01 0.017% 146.9149 62147.50C 7.3829E-06 
sm149 1.18E+OO 0.000% 148.9172 62149.50C 9.S390E-08 
sm150 8.08E+01 0.016% 149.9173 621SO.SOC 6.4882E-06 
sm1S1 3.01E-02 0.000% 150.9199 621S1.SOC 2 4010E-09 
eu1S1 6.12E+OO 0.001% 1S0.9198 631S1.SSC 4.8817E-07 
sm1S2 3.75E+01 0.007% 1S1.9198 62152.50C 2.971SE-06 
eu153 2.71E+01 0.005% 152.9212 63153.55C 2.1334E-06 
gd15S 2.73E+OO 0.001% 154.9227 641SS.SOC 2.1214E-07 
gd1S7 2.36E-02 0.000% 1S6.924 641S7.SOC 1.810SE-09 
cd(113) 1.78E+01 0.003% 112.4 48000 soc 1.9107E-06 
xe131 1.38E+02 . 0.027% 130.90S1 54131.50C 1.2691E-OS 
cs133 3.42E+02 0.066% 132 9054 SS133.SOC 3.0978E-OS 
u233 2.S8E+OO 0.000% 233.039S 92233.50C 1.3328E-07 
u234 1.08E+02 0.021% 234.0409 92234.50C S.S5S2E-06 
u23S 7 23E+03 1.39S% 23S.0439 9223S soc 3.7030E-04 
u236 1.96E+03 0.378% 236.0456 92236 soc 9.9960E-05 
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************************************************************************* 
inp=a26xb5c outp=a26xb5cO 
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31-
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33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
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45-
46-
47-
48-
49-
50-
51-
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53-
54-
55-
56-

AUCF 
c 
c 
c 
c 
1 
c 
c 
c 
c 
c 
c 
c 
c 
5 

c 
c 
c 
c 
c 
76 
c 
c 
77 
c 
c 
78 
c 
c 
79 
c 
c 
80 
c 
c 
81 
c 
c 
82 
c 
c 
83 
c 
c 
84 
c 
c 
85 
c 
c 
86 

- B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS·B Corroded & collapsed
Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 
15000 year decay 0 yr criticality 
CELL SPECIFICATIONS 

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

Assembly Sub-lattices - 1/4 Model 

IMP:N=1 
(0 -73.8 0) IMP:N=1 
(0 -73.8 0) IMP:N=1 
(0 -73.8 0) IMP:N=1 

(a26xb5c> 
26%/5%B 

1 0 1 2 3 -4 -13 -20 
2 0 2 3 4 -5 -13 -20 
3 0 2 3 5 -13 -20 

FILL=1 (0 -12.3 0) IMP:N=1 
FJLL=1 (0 -12.3 0) IMP:N=1 
FJLL=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 1 1 1 1 56 56 1 1 56 56 56 1 

56 56 56 1 56 56 56 1 56 56 1 1 
1 1 1 1 1 1 1 1 S 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 62 70 1 70 70 1 1 S 1/4 model 
BARRIER CELLS 
Basket Material-Lid Gap 
3 -1.0000 1 -20 13 -14 IMP:N=, S 1/2 model 
76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 S 
Inner Barrier 
5 -8.1400 1 3 20 -21 -14 IMP:N=1 S 1/2 model 
77 5 -8.1400 1 2 3 20 -21 ·14 IMP :N=1 S 
Inner Lid 
5 -8.1400 1 14 -15 -21 IMP:N=1 S 1/2 model 
78 5 ·8.1400 1 2 14 -15 -21 IMP :N=1 S 

Gap between Inner and Outer Barrier Lids 
3 -1.0000 1 15 -16 -21 IMP:N=1 S 1/2 model 
79 1 -2.1024 1 2 15 -16 ·21 IMP:N=1 S 

Gap between Inner and Outer Barriers 
3 -1.0000 21 -22 1 3 -16 IMP:N=1 S 1/2 model 
80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=1 S 
Outer Barrier 
7 ·7.8320 22 -24 1 3 -16 IMP:N=1 S 1/2 model 
81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=1 S 
Outer Barrier Lid 
7 ·7.8320 1 -24 16 -17 IMP:N=1 S 1/2 model 
82 7 ·7.8320 1 2-24 16-17 IMP:N=1 S 
12" of Water around Container 
3 ·1.0000 24 ·25 1 3 ·17 IMP:N=1 S 1/2 model 
83 1 ·2.1024 24 -25 1 2 3 ·17 IMP:N=1 S 
12" of Water above Container 
3 -1.0000 17 ·19 1 -25 IMP:N=1 $ 1/2 model 
84 1 ·2.1024 17 ·58 2 ·59 IMP:N=1 S 
OUTSIDE WORLD 
0 ·1:·3:19:25 IMP:N=O $ 1/2 model 
85 0 ·1:-2:·3:19:25 IMP:N=O S 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 56 

1/4 model 

1/4 model 

1/4 model 

1!4 model 

1!4 model 

1/4 model 

1/4 model 

1/4 model 

1!4 model 

probid = 08/20/96 17:19:50 
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u238 
np237 
pu238 
pu239 
pu240 
pu241 
pu242 
am241 
am242m 
am243 
total 

4.42E~05 85.304% 238.0508 92238.50C 2.2352E-02 
5.41E~02 0.104% 237.0481 93237.55C 2.7474E-05 
1.69E-01 0.000% 238.0495 94238.50C 8.5464E-09 
1.68E~03 0.324% 239.0521 94239 55C 8.4602E-05 
1.30E~02 0.025% 240.0539 94240.50C 6.5193E-06 
3.14E-02 0.000% 241.0567 94241.50C 1.5681E-09 
6.86E~01 0.013% 242.0587 94242.50C 3.4117E-06 
7.54E-01 0.000% 241.0567 95241.50C 3. 7655E-08 
1.90E-04 0.000% 242.0595 95242.50C 9.4492E-12 
2.40E~OO 0.000% 243.0614 95243.50C 1.1887E-07 
518148.1 100.00% Total 7.010317E-02 

oxygen mass/assembly= 464000 gUO I ( 1-11.6503E-2) • 11.85!J3E-2 fraction of 0 in U02 
62377.29 

Effective density = 10.04645 

Time Effects Curve 
BURNUP: PWR 20 GWd/MT PWR B&W 15x15. 3.00%. Burnup 20 GWd/MTHM 
ENRICHMENT: 3.00% DECAY TIME: 15000 YEARS 
DECAY TIME: 15000 YEARS Volume 51575.24 pwr 3.0% 20 GWd/MT 
CRITICALITY! DURATION 5000 Years 5000 yr crit Number 
ISOTOPE GRAMS/ % Aw MCNP ID Density 
0 16 62377.29 0.120385 1 15.99492 8016.50C 4.6947E-02 
mo 95 229 0.000442 1 94.90584 42095.50C 2.9047E-05 
tc 99 220 0.000425 1 98.90628 43099.50C 2.6777E-05 
ru101 223 0.00043 1 100.9056 44101.50C 2.6604E-05 
rh103 145 0.00028 1 102.g055 45103.50C 1.6963E-05 
ag109 22.2 0.000043 1 108.9048 47109.50C 2.4540E-06 
nd143 273 0.000527 1 142.9098 60143.50C 2.29g7E-05 
nd145 2.07E~02 0.040% 1 144 9125 60145.50C 1.7196E-05 
sm147 9.16E~01 0.018% 1 146.9149 62147.50C 7.5058E-06 
sm149 7.88E-01 0.000% 1 148.9172 62149.50C 6.3701E-08 
sm150 8.21E~01 0.016% 1 149.9173 62150.50C 6.5926E-06 
sm151 3.04E-02 0.000% 1 150.9199 62151.50C 2.4249E-09 
eu151 5.87E~oo 0.001% 1 150.9198 63151.55C 4.6823E-07 
sm152 3.77E~01 0.007% 1 151.9198 62152.50C 2.9874E-06 
eu153 2.77E+01 0.005% 1 152.9212 63153.55C 2.1806E-06 
gd155 1.51E+OO 0.000% 1 154.9227 64155.50C 1.1733E-07 
gd157 1.63E-02 0.000% 1 156.924 64157.50C 1.2504E-09 
cd(113) 1.83E+01 0.004% 1 112.4 48000.50C 1.9600E-06 
xe131 1.40E+02 0.027% 1 130.9051 54131.50C 1.2875E-05 
cs133 3.47E+02 0.067% 1 132.9054 55133.50C 3.1431E-05 
u233 3.16E~OO 0.001% 1 233.0395 92233.50C 1.6324E-07 
u234 1.12E+02 0.022% 1 234.0409 92234.50C 5. 7609E-06 
u235 7.29E~03 1.407% 1 235.0439 92235.50C 3. 7337E-04 
u236 2.02E~03 0.390% 1 2360456 92236.50C 1.0302E-04 
u238 4.42E~05 85.304% 1 238.0508 92238.50C 2.2352E-02 

np237 5.46E ~02 0.105% 1 237.0481 93237 55C 2. 7728E-05 
pu238 1. 74E-01 0.000% 1 238.0495 94238.50C 6. 7993E-09 
pu239 1.54E~03 0.297% 1 239.0521 94239.55C 7.7552E-05 
pu240 1.03E~02 0.020% 1 240.0539 94240.50C 5.1653E-06 
pu241 2.54E-02 0.000% 1 241.0567 94241 50C 1.2685E-09 
pu242 6.74E+01 0.013% 1 242.0587 94242.50C 3.3520E-06 
am241 7. 77E-01 0.000% 1 241.0567 95241.50C 3.8803E-08 
am242m 2.27E-04 0.000% 1 242.0595 95242.50C 11289E-11 
am243 2.21E+OO 0.000% 1 243.0614 95243.50C 1.0946E-07 
total 518133.9 100 00% Total 7.010379E-02 

oxygen mass/assembly = 464000 9 UO I (1-11.8503E-2) • 11.8503E-2 fraction of 0 in U02 
62377.29 
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Effective density = 10.04617 

Time Effects Curve 
BURNUP: PWR 20 GWd/MT PWR B&W 15x15, 3.00% , Burnup 20 GWd/MTHM 
ENRICHMENT: 3.00% DECAY TIME: 15000 YEARS 
DECAY TIME: 15000 YEARS Volume 51575.24 pwr 3.0% 20 GWd/MT 
CRITICALITY! DURATION 10,000 Years 10,000 yr crit Number 
ISOTOPE GRAMS/ % Aw MCNP ID Density 
0 16 ~2377.29 0.120385 15.99492 8016.50C 4.6947E-02 

mo 95 233 0.00045 94.90584 42095.50C 2.9555E-05 
lc 99 221 0.000427 98.90628 43099.50C 2.6899E-05 
ru101 227 0.000438 100.9056 44101.50C 2.7082E-05 
rh103 147 0.000284 102.9055 45103.50C 1.7197E-05 
ag109 22.5 0.000043 108.9048 47109.50C 2.4871E-06 
nd143 277 0.000535 142.9098 60143.50C 2.3334E-05 
nd145 2.11E+02 0.041% 144.9125 60145.50C 1.7528E-05 
sm147 9.34E+01 0.018% 146.9149 62147.50C 7.6533E-06 
sm149 6.96E-01 0.000% 148.9172 62149.50C 5.6264E-08 
sm150 8.32E+01 0.016% 149.9173 62150.50C 6.6809E-06 
sm151 3.06E-02 0.000% 150.9199 62151.50C 2.4408E-09 
eu151 5.60E+OO 0.001% 150.9198 63151.55C 4.4669E-07 
sm152 3.79E+01 0.007% 151.9198 62152.50C 3.0032E-06 
eu153 2.84E+01 0.005% 152.9212 63153.55C 2.2357E-06 
gd155 7.60E-01 0.000% 154.9227 64155.50C 5.9056E-08 
gd157 1.55E-02 0.000% 156.924 64157.50C 1.1891E-09 
cd(113) 1.89E+01 0.004% 112.4 48000.50C 2 0221E-06 
xe131 1.42E+02 0.027% 130.9051 54131.50C 1.3059E-05 
cs133 3.53E+02 0.068% 132.9054 55133.50C 3.1974E-05 
u233 3.88E+OO 0.001% 233.0395 92233.50C 2.0043E-07 
u234 1.16E+02 0.022% 234.0409 92234.50C 5.9667E-06 
u235 7.35E+03 1.419% 235.0439 92235.50C 3. 7645E-04 
u236 2.09E+03 0.403% 236.0456 92236.50C 1.0659E-04 
u238 4.42E+05 85.304% 238.0508 92238.50C 2.2352E-02 
np237 5.50E+02 0.106% 237.0481 93237.55C 2.7931E-05 
pu238 1.80E-01 0.000% 238.0495 94238.50C 9.1027E-09 
pu239 1.40E+03 0.270% 239.0521 94239.55C 7.0502E-05 
pu240 8.09E+01 0.016% 240.0539 94240.50C 4.0570E-06 
pu241 2.05E-02 0.000% 241.0567 94241.50C 1.0238E-09 
pu242 6.59E+01 0.013% 242.0587 94242.50C 3.2774E-06 
am241 6.23E-01 0.000% 241.0567 95241.50C 3.1112E-08 
am242m 1.86E-04 0.000% 242.0595 95242.50C 9.2503E-12 
am243 2.05E+OO 0.000% 243.0614 95243.50C 1.0153E-07 
total 518139.2 100.00% Total 7.010568E-02 

oxygen mass/assembly = 464000 g UO I ( 1-11.8503E-2) • 11.8503E-2 fraction of 0 in U02 
62377.29 

Effective density= 10.04628 
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57- 56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56 
58- 56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
59- 56 2 14R 56 
60- 56 2 6R 6 2 6R 56 
61- 56 2 14R 56 
62- 56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
63- 56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56 
64- 56 2 4R 4 2 2R 4 2 4R 56 
65- 56 2 14R 56 56 2 14R 56 56 16R 
66- C MIXED PIN LATTICE DESCRIPTION 
67- C 87 3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 U=72 
68- C FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 
69- C 57 3 4R 5 3 2R 5 3 4R 57 
70- C 57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
71- c 5733533532.1{53353357 
72- C 57 3 14 R 57 
73- C 57 3 6R 7 3 6R 57 
74- C 57 2 14R 57 
75- C 57 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 57 
76- C 57 2 14R 57 57 2 :2R 4 2 6R 4 2 2R 57 
77- C 57 2 4R 4 2 2R 4 2 4R 57 
78- C 57 2 14R 57 57 2 14R 57 57 16R 
79- C DRY PIN LATTICE DESCRIPTION 
80- 88 3 -0.001225 -26 27 -28 29 IMP:N=1 LAT=1 U=57 
81- FILL ·8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 
82- 57 3 4R 5 3 2R 5 3 4R 57 
83- 57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
84· 57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
85· 57 3 14R 57 
86 · 57 3 6R 7 3 6R 57 
87· 57 3 14R 57 
88- 57 3 3 5 3 3 5 3 2 R 5 3 3 5 3 3 57 
89- 57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57 
90- 57 3 4R 5 3 2R 5 3 4R 57 
91- 57 3 14R 57 57 3 1·~R 57 57 16R 
92- C WET FUEL ROD 
93- 89 2 7.0103E·02 -30 -10 IMP:N=1 U=2 
94- 90 4 -6.5600 -30 10 -11 IMP:N=1 U=2 
95- 91 1 -2.1024 -30 11 IMP:N=1 U=2 
96- 92 1 -2.1024 30 -31 -11 IMP:N=1 U=2 
97- 93 1 -2.1024 30 ·31 11 IMP:N=1 U=2 
98- 94 4 -6.5600 31 -32 -11 IMP:N=1 U=2 
99- 95 1 ·2. 1024 31 -32 11 IMP:N=1 U=2 

100- 96 1 -2.1024 32 IMP:N=1 U=2 
101- C DRY FUEL ROD 
102- 97 2 7.0103E-02 ·30 ·10 IMP:N=1 U=J 
103- 98 4 ·6.5600 -30 10 ·11 IMP:N=1 U=3 
104- 99 3 ·0.001225 ·30 11 IMP:N=1 U=3 
105- 100 3 -0.001225 30 ·31 ·11 IMP:N=1 U=3 
106· 101 3 ·0.001225 30 ·31 11 IMP:N=1 U=3 
107- 102 4 ·6.5600 31 -32 -11 IMP:N=1 U=3 
108- 103 3 -0.001225 31 -32 11 IMP:N=1 U=3 
109- 104 3 ·0.001225 32 IMP:N=1 U=3 
110- C WET CONTROL ROD/GUIDE TUBE 
111- 105 1 ·2.1024 -33 IMP:N•1 U=4 S No DCRA Rod 
112- C 105 9 ·7.8300 ·33 IMP:N=1 U•4 S DCRA Rod 
113- 106 1 ·2.1024 33 •34 IMPIN=1 U=4 
114- 107 1 ·2.1024 34 ·35 IMP:N•1 U=4 S No DCRA Cladding 
115- C 107 4 ·6.5600 34 -35 IMP:N=1 U•4 S DCRA Cladding 
116- 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- 111 3 -0.001225 -33 IMP:N=1 U=5 S i'lo DCRA Rod 
121- c 111 9 -7.8300 -33 IMP:N=1 U=S S DCRA Rod 
122- 112 3 -0.001225 33 -34 IMP:N=1 U=S 
123- 113 3 -0.001225 34 -35 IMP:N=1 U=S S i'lo DCRA Cladding 
124- c 113 4 -6.5600 34 -35 IMP:N=1 U=S S 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- c FUEL CELL BASKET STRUCTURE 
137- c Code: boron in [B=l all panels [all l , [,eft tll, bottom( [b], right [rl ' 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:i'l=1 U=8 
142- c OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
143- c 124 6 -7.8320 -48 52 IMP:N=1 IJ=8 
144- c CS TUBE - ASSEMBLY LEFT 
145- c 125 7 -7.8320 -52 56 IMP:N=1 IJ=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='il 
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 IJ=9 
153- c CS TUBE - ASSEMBLY BOTTOM 
154- c 129 7 -7.8320 -53 57 IMP:N=1 IJ=9 
155· c 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 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- 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 -2.1024 -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 IJ=11 
171- c CS TUBE - ASSEMBLY TOP 
172- c 137 7 -7.8320 55 -59 IMP:N=1 IJ=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 IJ=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 IJ=12 
181- c CS TUBE - ASSEMBLY LEFT 
182- c 141 7 -7.8320 -52 56 IMP:N=1 IJ=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 143 3 -0.001225 49 IMP:N=1 U=13 
188- c OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
189- c 144 6 -7.8320 -49 53 IMP:N=1 IJ=13 
190- c CS TUBE - ASSEMBLY BOTTOM 
191- c 145 7 -7.8320 -53 57 IMP:N=1 IJ=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 IJ=14 
196- c 147 3 -0.001225 -so 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 IJ=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 IJ=15 
208- c CS TUBE - ASSEMBLY TOP 
209- c 153 7 -7.8320 55 -59 IMP:N=1 IJ=15 
210- c SS PANEL - ASSEMBLY TOP 
211- 154 8 -7.7700 55 IMP:N=1 U=15 
212- c FUEL CELL BASKET STRUCTURE - WET - Unborated panels 
213- c WATER GAP - ASSEMBLY LEFT 
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 156 6 -7.8320 -48 52 IMP:N=1 IJ=16 
218- c CS TUBE - ASSEMBLY LEFT 
219- c 157 7 -7.8320 -52 56 IMP:N=1 IJ=16 
220- c PANEL - ASSEMBLY LEFT 
221- 158 -2.1024 -52 IMP:N=1 U=16 
222- c 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- c 160 6 -7.8320 -49 53 IMP:N=1 IJ=17 
227- c CS TUBE - ASSEMBLY BOTTOM 
228- c 161 7 -7.8320 -53 57 IMP:N=1 IJ=17 
229- c PANEL - ASSEMBLY BOTTOM 
230- 162 -2.1024 -53 IMP:N=1 U=17 
231- c WATER GAP - ASSEMBLY RIGHT 
232- 163 1 -2.1024 -54 IMP:N=1 U='18 
233- c 163 1 -2.1024 -so IMP:N=1 U=18 
234- c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
235- c 164 6 -7.8320 50 -54 IMP:N=1 IJ=18 
236- c CS TUBE - 'ASSEMBLY RIGHT 
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237- c 165 7 -7.8320 54 -58 IMP:N=1 U=18 
238- c PANEL - ASSEMBLY RIGHT 
239- 166 -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:I4=1 U=19 
243- c OXIDATION LAYER CS TUBE - ASSEMBLY HlP 
244- c 168 6 -7.8320 51 -55 IMP:N=1 IJ=19 
245- c CS TUBE - ASSEMBLY TOP 
246- c 169 7 -7.8320 55 -59 IMP:N=1 IJ=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 IJ=20 
252- c 171 3 -0.001225 48 IMI':N=1 U=20 
253- c OXIDATION LAYER CS TUBE - ASSEMBLY LIEFT 
254- c 172 6 -7.8320 -48 52 IMP:N=1 IJ=20 
255- c CS TUBE • ASSEMBLY LEFT 
256- c 173 7 -7.8320 -52 56 IMP:N=1 IJ=20 
257- c PANEL - ASSEMBLY LEFT 
258- 174 3 -0.001225 -52 IMP:N=1 U=20 
259- c GAP - ASSEMBLY BOTTOM 
260- 175 3 -0.001225 53 IMP:N=1 IJ=21 
261- c 175 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 IJ=21 
264- c CS TUBE - ASSEMBLY BOTTOM 
265- c 177 7 -7.8320 -53 57 IMP:N=1 IJ=21 
266- c PANEL - ASSEMBLY BOTTOM 
267- 178 3 -0.001225 -53 IMP:N=1 U=21 
268- c GAP - ASSEMBLY RIGHT 
269- 179 3 -0.001225 -54 IMP:N=1 IJ=22 
270- c 179 3 -0.001225 -so IMP:N=1 U=22 
271- c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
272- c 180 6 -7.8320 50 -54 IMP:N=1 U=22 
273- c CS TUBE - ASSEMBLY RIGHT 
274- c 181 7 -7.8320 54 -58 IMP:N=1 U=22 
275- c PANEL - ASSEMBLY RIGHT 
276- 182 3 -0.001225 54 IMP:N=1 U=2;2 
277- c 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- c OXIDATION LAYER CS TUBE • ASSEMBLY TOP 
281- c 184 6 -7.8320 51 -55 IMP:N=1 U=23 
282- c CS TUBE • ASSEMBLY TOP 
283- c 185 7 -7.8320 55 -59 IMP:N=1 U=23 
284- c PANEL • ASSEMBLY TOP 
285- 186 3 -0.001225 55 IMP:N=1 U=23 
286-
287- c SURFACE SPECIFICATIONS 
288- 1* PX 0.0 
289- c 2* py o.oo s For 1/4 Model 
290- 3* PZ 0.00 
291- c 4 PIC 12.30 s For Collapsed Model 
292- c 5 PIC 36.90 s For Collapsed Model 
293- c 6 py 12.30 S Water Level Surface 
294- c 7 py 36.90 S Water Level Surface 
295- c 8 py -12.30 S Water Level Surface 
296- c 9 py -36.90 S Water Level Surface 
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297- 10 PZ 180.0860 $ TOP ACTIVE FUEL 
298- 11 PZ 201.2360 $ TOP FUEL HARDWARE 
299- c 12 PZ 226.75 $ TOP TUBE - (Shielding Model) 
300- 13 PZ 228.75 $ TOP OF BASKET MATERIAL 
301- 14 PZ 229.25 $ TOP RING/WATER GAP 
302- 15 PZ 231.75 $ TOP INNER LID 
303- 16 PZ 234.75 $ TOP LID GAP 
304- 17 PZ 245-75 $ TOP OUTER LID 
305- c 18 PZ 268.25 $ TOP SKIRT - (Shielding Model) 
306- 19 PZ 298.75 $ TOP REFLECTOR REGION 
307- 20 cz 71.095 $ ID OF INNER BARRIER 
308- 21 cz 73.095 $ OD OF INNER BARRIER 
309- 22 cz 73.10 $ ID OF OUTER BARRIER 
310- c 23 cz 76.45 $ ID OF SKIRT LIP - (Shielding Model) 
311- 24 cz 83.10 $ OD OF OUTER BARRIER 
312- 25 cz 113.60 $ OD OF REFLECTOR REGION 
313- c PIN LATTICE BOUNDS 
314- 26 PX 0.72136 
315- 27 PX -0.72136 
316- 28 py 0.72136 
317- 29 py -0.72136 
318- c FUEL ROD 
319- 30 cz 0.468122 
320- 31 cz 0.478790 
321- 32 cz 0.546100 
322- c CONTROL ROD/GUIDE TUBE 
323- 33 cz 0.45340 $ 0.49022 
324- 34 cz 0.46990 $ 0.50292 
325- 35 cz 0.54610 $ 0.56007 
326- 36 cz 0.62230 s 0.63246 
327- 37 cz 0.67310 
328- c INSTRUMENTATION TUBE 
329- 38 cz 0.56007 
330- 39 cz 0.62611 
331- c ASSEMBLY LATTICE BOUNDS Actual 
332- 44 PX -10.65 S ACTUAL 10.82025 
333- 45 py -10.65 
334- 46 PX 10.65 
335- 47 py 10.65 
336- c 48 PX -11.0 S Corrosion Expansion Ca1·ds 
337- c 49 py -11.0 
338- c 50 PX 11.0 
339- c 51 py 11.0 
340- 52 PX -10.650001 $ UCF Intact Inside Tube ID 
341- 53 py -10.650001 
342- 54 PX 10.650001 
343- 55 py 10.650001 
344- 56 PX -11.95 s UCF Intact Outsfde Tube ID 
345- 57 py -11.95 
346- 58 PX 11.95 
347- 59 PY 11.95 
348- c FUEL CELL LATTICE BOUNDS 
349- 60 PX -10.65 $ ACTUAL 12.30 
350- 61 PX 10.65 
351- 62 py -10.65 
352- 63 py 10.65 
353- c 45 degree planes 
354- 64 p 1. ·1. o. o. 
355- 65 p 1 • 1. 0. o. 
356- c EXTRA CARDS 
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357-
358- MODE N 
359- c VOL 88J 
360- KCOOE 4000 1. 7 97 
361- c KSRC -4.3 -5.7 1. -2.8 -5.7 5. -1.4 -5.7 10. 0. -5.7 5. 
362- c 1.44 -5.7 3. 2.88 -5.7 8. 4.32 -S.7 9. 
363- c -5.7 -4.3 2. -4.3 -4.3 1. -2.8 -•+.3 5. -1.4 -4.3 10. 
364- c 0. -4.3 5. 1.44 -4.3 3. 2.88 -·~ .3 8. 4.32 -4.3 9. 
365- c -5.7 -2.9 2. -4.3 -2.9 1. -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 .4 2. -4.3 -1.4 1. -2.8 -1.4 5. -1.4 -1.4 10. 
368- c o. -1 .4 5. 1.44 -1.4 3. 2.88 -1.4 8. 4.32 -1.4 9. 
369- c -5.7 0.0 2. -4.3 0.0 1. -2.8 1).0 5. -1.4 0.0 10. 
370- c 1.44 0.0 3. 2.88 1).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. 1.44 1. 4 3. 2.88 1.4 8. 4.32 1.4 9. 
373- c -5.7 2.9 2. -4.3 2.9 1. -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 4.3 1. -2.8 •+.3 5. -1.4 4.3 10. 
376- c 0. 4.3 5. 1.44 4.3 3. 2.88 •+.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% 810 
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 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 1.1479E·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 .soc 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 2.7474E·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 1.2184E-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.01T 
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417-
418-
419-
420-
421-
422-
423-
424-
425-
426-
427-
428-
429-
430-
431-
432-
433-
434-
435-
436-
437-
438-
439-
440-
441-
442-
443-
444-
445-
446-
447-
448-
449-
450-
451-
452-
453-

c 
c 
c 
M4 

c 
M5 

c 
c 
c 
c 
c 
M7 

c 
MB 

M3 
Air d=0.001225 g/cc 

7014.50C -0.80 8016.50C -0.20 
ZIRCALOY-4 d=6.56 g/cc 

8016.50C -0.0012 24000.50C ·0.0010 26000.55C -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 
25055.50C -0.0100 26000.55C -0.2857 28000.50C -0.4200 
29000.50C -0.0225 42000.50C -0.0300 

M6 
Oxidized A516 CARBON STEEL and Water Mixture 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 

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 1.6X 
5010.50C -0.00288 
6000.50C -0.00030 

15031.50C ·0.00045 
25055.50C -0.02000 
42000.50C -0.02500 

d=7.77 g/cc 
5011.50C ·0.013120 
7014.50C ·0.00100 14000.50C 

16032.50C -0.00030 24000.50C 
26000.55C -0.60445 28000.50C 

-0.0075 
-0.19000 
-0.13500 

C SS316B3A 0.87wtX B d=7.83 g/cc 
C 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 42000.50C -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 22000.50C -0.00150 24000.50C -0.00100 25055.50C -0.00100 
C 26000.55C -0.00350 29000.50C -0.00100 
C TALLIES 
PRINT 

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) 
0 

neutron creation tracks weight. energy neutron loss 
(per source particle) 

source 387087 1.0024E+OO 2.0572E+OO escape 
energy cutoff 
time cutoff 

weight window 0 o. 0. weight window 
cell Importance 0 o. o. cell importance 
weight cutoff 0 4.9996E-02 6.1536E·06 weight cutoff 
energy l~ortance 0 0. 0. energy importance 
dxtran 0 0. o. dxtran 
forced collisions 0 0. 0. forced collisions 
exp. trans for• 0 o. 0. exp. transform 

08/20/96 19:10:37 
probid = 08/20/9.6 17:19:50 

tracks weight energy 
(per source particle) 

5 7.0869E-06 1.8240E-05 
0 0. 0. 
0 0. 0. 
0 0. o. 
0 0. 0. 

387745 4.9806E-02 8.3240E-06 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
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upscatter i ng 

(n,xn) 
fission 

total 

0 

1324 
0 

388411 

number of neutrons banked 

0. 

2.7042E-03 
0. 
1.0551E+OO 

7.3602E-08 

2.1498E-03 
0. 
2.0594E+OO 

663 
1.0034E+OO 
4.6254E+01 

17904367 
1.0014E+OO .0001 

neutron tracks per source particle 
neutron collisions per source particle 
total neutron collisions 
net multiplication 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

110.41 minutes 
110.31 minutes 

3.5090E+03 
251075470 

downscattering 
capture 
loss to (n,xn) 
loss to fission 

total 

average lifetime, shakes 

0 
0 

661 
0 

388411 

escape 1.9585E+04 
capture 2.3100E+03 
capture or escape 2.3101E+03 
any termina~ion 2.4720E+03 

maximum number ever in bank 
bank overflows to backup file 
field length 
most random numbers used was 

o. 
6.5791E-01 
1.3507E-03 
3.4598E-01 
1.0551E+OO 

cutoffs 

1.9223E+OO 
3.5810E-02 
1.1386E-02 
8.9877E-02 
2.0594E+OO 

teo 1.0000E+34 
eco .OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

8243 in history 186679 

range of sampled source weights = 9.5648E-01 to 1.1034E+OO 
1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/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 skip 7 cycles and run a total of 97 cycles with nominally 
this problem has run 7 inactive cycles with 27818 neutron histories and 90 active cycles with 

4000 neutrons per cycle. 
359269 neutron histories. 

this calculation has completed the requested number of keff cycles using a total of 387087 fission neutron source histories. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

the following cells with fissionable material had no neutron tracks entering: 
97 

the following cells with fissionable material had no neutron collisions: 
97 

the following cells with fissionable material had no fission source points: 
97 

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. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:Kxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

the results of thew 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 = .89668 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 an estimated standard deviation of 4~98E·08 
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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 .89604 .00130 .89474 to .89734 .89346 to .89862 .89262 to .89946 
absorption .89705 .00120 .89584 to .89825 .89464 to .89945 .89386 to .90023 

track length .89634 .00139 .89495 to .89773 .89357 to .89910 .89267 to .90000 
col/absorp .89661 .00107 .89554 to .89768 .89448 to .89874 .89378 to .89943 .4478 

abs/trk len .89676 .00102 .89573 to .89778 .89472 to .89879 .89406 to .89945 .2475 
col/trk len .89615 .00124 .89492 to .89739 .89369 to .89862 .89289 to .89942 .6950 

col/abs/trk len .89668 .00102 .89565 to .89770 .89464 to .89871 .89398 to .89938 
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57· 56 2 2R 4 2 6R 4 2 ;~R 56 56 2 14R 56 
58· 56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
59· 56 2 14R 56 
60 · 56 2 6R 6 2 6R 56 
61 · 56 2 14R 56 
62- 56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
63 · 56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56 
64 · 56 2 4R 4 2 2R 4 2 4R 56 
65- 56 2 14R 56 56 2 14R 56 56 16R 
66· C MIXED PIN LATTICE DESCRIPTION 
67· C 87 3 ·0.001225 ·26 27 ·28 29 IMP:N=1 LAT=1 U=72 
68- C FILL -8:8 ·8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 
69- C 57 3 4R 5 3 2R 5 3 4R 57 
70- C 57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
71· C 57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
72- C 57 3 14R 57 
73- C 57 3 6R 7 3 6R 57 
74- C 57 2 14R 57 
75- C 57 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 57 
76- C 57 2 14R 57 57 2 ;~R 4 2 6R 4 2 2R 57 
77- C 57 2 4R 4 2 2R 4 2 4R 57 
78- C 57 2 14R 57 57 2 14R 57 57 16R 
79- C DRY PIN LATTICE DESCRIPTION 
80- 88 3 ·0.001225 ·26 27 ·28 29 IMP:N=1 LAT=1 U=57 
81- FILL ·8:8 ·8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 
82- 57 3 4R 5 3 2R 5 3 ·~R 57 
83- 57 3 2R 5 3 6R 5 3 ;~R 57 57 3 14R 57 
84· 57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
85· 57 3 14R 57 
86- 57 3 6R 7 3 6R 57 
87· 57 3 14R 57 
88· 57 3 3 5 3 3 5 3 2R 5 3 3 5 5 3 57 
89- 57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57 
90· 57 3 4R 5 3 2R 5 3 ·~R 57 
91· 57 3 14R 57 57 3 14R 57 57 16R 
92- C WET FUEL ROD 
93· 89 2 7.0103E·02 -30 -10 IMP:N=1 U=2 
94- 90 4 ·6.5600 ·30 10 ·11 IMP:N=1 U=2 
95· 91 1 -2.1024 ·30 11 IMP:N=1 U=2 
96· 92 1 -2.1024 30 -31 ·11 IMP:N=1 U=2 
97- 93 1 -2.1024 30 ·31 11 IMP:N=t U=2 
98- 94 4 ·6.5600 31 ·32 -11 IMP:N=t U=2 
99· 95 1 ·2.1024 31 -32 11 IMP:N=1 U=2 

100- 96 1 ·2.1024 32 IMP:N=t U=2 
101- C DRY FUEL ROD 
102· 97 2 7.0103E-02 -30 ·10 IMP:N=1 U=~ 
103· 98 4 -6.5600 -30 10 ·11 IMP:N=1 U=3 
104- 99 3 -0.001225 ·30 11 IMP:N=1 U=3 
105· 100 3 ·0.001225 30 -31 ·11 IMP:N=1 U=3 
106· 101 3 ·0.001225 30 ·31 11 IMP:N=1 U=3 
107- 102 4 -6.5600 31 ·32 -11 IMP:N=1 U=3 
108- 103 3 ·0.001225 31 -32 11 IMP:N=1 U=3 
109- 104 3 ·0.001225 32 IMP:N=1 U=3 
110· C WET CONTROL ROD/GUIDE TUBE 
111- 105 1 ·2.1024 ·33 IMP:N=1 U=4 S No DCRA Rod 
112- C 105 9 ·7.8300 ·33 IMP:N=1 U=4 S DCRA Rod 
113· 106 1 ·2.1024 33 -34 IMP:N=1 U=4 
114· 107 1 ·2.1024 34 ·35 IMP:N=1 U=4 S No DCRA Cladding 
115- C 107 4 ·6.5600 34 ·35 IMP:N=1 U=4 S DCRA Cladding 
116- 108 1 ·2.1024 35 -36 IMP:N=1 U=4 
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117-
118-
119-
120-
121-
122-
123-
124-
125-
126-
127-
128-
129-
130-
131-
132-
133-
134-
135-
136-
137-
138-
139-
140-
141-
142-
143-
144-
145-
146-
147-
148-
149-
150-
151-
152-
153-
154-
155-
156-
157-
158-
159-
160-
161-
162-
163-
164-
165-
166-
167-
168-
169-
170-
171-
172-
173-
174-
175-
176-

109 
110 
c 
111 
c 
112 
113 
c 
114 
115 
116 
c 
117 
118 
119 
c 
120 
121 
122 
c 
c 
c 
c 
123 
c 
c 
c 
c 
c 
c 
126 
c 
127 
c 
c 
c 
c 
c 
c 
130 
c 
131 
c 
c 
c 
c 
c 
c 
134 
c 
135 
c 
c 
c 
c 
c 
c 
138 
c 
c 

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 S ~o 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 S ~o DCRA Cladding 
113 4 -6.5600 34 -35 IMP:N=1 U=S $ DCRA Cladding 
3 -0.001225 35 -36 IMP:N=1 U=5 
4 ·6.5600 36 -37 IMP:N=1 U=S 
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 39 IMP:N=1 U=7 
FUEL CELL BASKET STRUCTURE 
Code: boron in [B=l all panels [all] 1 [,eft [l] 1 bottom[ [bl 1 right [r] 1 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 :~=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 53 IMP:N=1 U='ll 
127 1 ·2.1024 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 IMP:N=1 U=9 

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

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 
132 6 ·7.8320 50 -54 IMP:N=1 U=10 

CS TUBE - ASSEMBLY RIGHT 
133 7 ·7.8320 54 ·58 IMP:N=1 U=10 

SS PANEL - ASSEMBLY RIGHT 
8 -7.7700 54 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 
136 6 -7.8320 51 ·55 IMP:N=1 U=11 

CS TUBE - ASSEMBLY TOP 
137 7 -7.8320 55 -59 IMP:N=1 U=11 

SS PANEL - ASSEMBLY TOP 
8 -7.7700 55 IMP:N=1 U=11 
FUEL CELL BASKET STRUCTURE - DRY - Borated panels 

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 IJ=12 
181- c CS TUBE - ASSEMBLY LEFT 
182- c 141 7 -7.8320 -52 56 IMP:N=1 IJ=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 143 3 -0.001225 49 IMP: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 IJ=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 IJ=14 
196- c 147 3 -0.001225 -so 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 IJ=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 IJ=15 
208- c CS TUBE - ASSEMBLY TOP 
209- c 153 7 -7.8320 55 -59 IMP:N=1 U=15 
210- c SS PANEL - ASSEMBLY TOP 
211- 154 8 -7.7700 55 IMP:N=1 U=15 
212- c FUEL CELL BASKET STRUCTURE - WET · Unborated panels 
213- c WATER GAP • ASSEMBLY LEFT 
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 156 6 -7.8320 -48 52 IMP:N=1 IJ=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 -2.1024 -52 IMP:N=1 U=16 
222- c 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- c 160 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 IJ=17 
229- c PANEL - ASSEMBLY BOTTOM 
230- 162 -2.1024 -53 IMP:N=1 U=17 
231- c WATER GAP - ASSEMBLY Rl GHT 
232- 163 1 -2.1024 -54 IMP:N=1 U=18 
233- c 163 1 -2.1024 -so IMP:N=1 U=18 
234- c OXIDATION LAYER CS TUBE • ASSEMBLY RIGHT 
235- c 164 6 -7.8320 50 -54 IMP:N=1 IJ=18 
236- c CS TUBE - ASSEMBLY RIGHT 
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237- c 165 7 -7.8320 54 -58 IMP:N=1 U=18 
238- c PANEL - ASSEMBLY RIGHT 
239- 166 -2.1024 54 IMP:N=1 U=18 
240- c WATER GAP - ASSEMBLY TOP 
241- 167 1 -2.1024 -55 IMP:N=1 U='l9 
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 IJ=19 
245- c CS TUBE - ASSEMBLY TOP 
246- c 169 7 -7.8320 55 -59 IMP:N=1 IJ=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 IJ=20 
252- c 171 3 -0.001225 48 IMP:N=1 U=20 
253- c OXIDATION LAYER CS TUBE • ASSEMBLY Lf. FT 
254- c 172 6 -7.8320 ·48 52 IMP:N=1 IJ=20 
255- c CS TUBE - ASSEMBLY LEFT 
256- c 173 7 -7.8320 ·52 56 IMP:N=1 IJ=20 
257- c PANEL - ASSEMBLY LEFT 
258- 174 3 -0.001225 ·52 IMP:N=1 U=20 
259- c GAP - ASSEMBLY BOTTOM 
260- 175 3 ·0.001225 53 IMP:N=1 IJ=21 
261- c 175 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 IJ=21 
264- c CS TUBE - ASSEMBLY BOTTOM 
265- c 177 7 -7.8320 ·53 57 IMP:N=1 IJ=21 
266- c PANEL • ASSEMBLY BOTTOM 
267· 178 3 -0.001225 -53 IMP:N=1 U=21 
268- c GAP - ASSEMBLY RIGHT 
269- 179 3 -0.001225 ·54 IMP:N=1 IJ=22 
270- c 179 3 -0.001225 -so IMP:N=1 U=22 
271- c OXIDATION LAYER CS TUBE • ASSEMBLY RIGHT 
272- c 180 6 -7.8320 50 -54 IMP:N=1 U=22 
273- c CS TUBE - ASSEMBLY RIGHT 
274- c 181 7 -7.8320 54 ·58 IMP:N=1 U=22 
275- c PANEL - ASSEMBLY RIGHT 
276- 182 3 -0.001225 54 IMP:N=1 U=2;z 
277- c GAP - ASSEMBLY TOP 
278- 183 3 -0.001225 -55 IMP:N•1 IJ=23 
279- c 183 3 ·0.001225 -51 IMP:N=1 U•23 
280- c OXIDATION LAYER CS TUBE • ASSEMBLY TOP 
281- c 184 6 -7.8320 51 -55 IMP:N•1 IJ=23 

·282- c CS TUBE - ASSEMBLY TOP 
283- c 185 7 ·7.8320 55 -59 IMP:N•1 IJ•23 
284· c PANEL • ASSEMBLY TOP 
285- 186 3 ·0.001225 55 IMP:N=1 U•23· 
286· 
287- c SURFACE SPECIFICATIONS 
288· 1* PX 0.0 

. 289· c 2* py 0.00 s For 1/4 Model 

.. 290· 3* PZ 0.00 
'291· c .4 . PX 12.30 ,, For'Collapsed Model 

~!!92• c 5 :if' X 36.90 lS For Collapsed Model 
:1293·. c: ·,., :H~Y 12.30 •. tS Water Level Surface /:' 
'1294· t . : . ., ;I y 36.90 :: . ::S Water Level Surface 

295· ·c ,. II py •12.30 S Water Level Surface 
296· c 9 py ·36.90 S Water Level Surface 
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297- 10 PZ 180.0860 S TOP ACTIVE FUEL 
298- 11 PZ 201.2360 S TOP FUEL HARDWARE 
299- c 12 PZ 226.75 S TOP TUBE - (Shielding Model) 
300- 13 PZ 228.75 s TOP OF BASKET MATERIAL 
301- 14 PZ 229.25 s TOP RING/WATER GAP 
302- 15 PZ 231.75 s TOP INNER LID 
303- 16 PZ 234.75 s TOP LID GAP 
304- 17 PZ 245.75 s TOP OUTER LID 
305- c 18 PZ 268.25 S TOP SKIRT - (Shielding Model) 
306- 19 PZ 298.75 s TOP REFLECTOR REGION 
307- 20 cz 71.095 S ID OF INNER BARRIER 
308- 21 cz 73.095 S OD OF INNER BARRIER 
309- 22 cz 73.10 S ID OF OUTER BARRIER 
310- c 23 cz 76.45 S ID OF SKIRT LIP - (Shielding Model) 
311- 24 cz 83.10 S OD OF OUTER BARRIER 
312- 25 cz 113.60 s OD OF REFLECTOR REGION 
313- c PIN LATTICE BOUNDS 
314- 26 PX 0.72136 
315- 27 PX -0.72136 
316- 28 py 0.72136 
317- 29 py -0.72136 
318- c FUEL ROD 
319- 30 cz 0.468122 
320- 31 cz 0.478790 
321- 32 cz 0.546100 
322- c CONTROL ROD/GUIDE TUBE 
323- 33 cz 0.45340 s 0.49022 
324- 34 cz 0.46990 s 0.50292 
325- 35 cz 0.54610 s 0.56007 
326- 36 cz 0.62230 s 0.63246 
327- 37 cz 0.67310 
328- c INSTRUMENTATION TUBE 
329- 38 cz 0.56007 
330- 39 cz 0.62611 
331- c ASSEMBLY LATTICE BOUNDS Actual 
332- 44 PX -10.65 S ACTUAL 10.82025 
333- 45 py ·10. 65 
334- 46 PX 10.65 
335- 47 PY 10.65 
336- c 48 PX -11.0 S Corrosion Expansion Car·ds 
337- c 49 py -11.0 
338- c 50 PX 11.0 
339- c 51 PY 11.0 
340- 52 PX ·10.650001 S UCF Intact Inside Tube ID 
341- 53 PY ·10.650001 
342- 54 PX 10.650001 
343- 55 PY 10.650001 
344- 56 PX -11.95 S UCF Intact Outside Tube ID 
345- 57 PY ·11.95 
346- 58 PX 11.95 
347- 59 PY 11.95 
348- c FUEL CELL LATTICE BOUNDS 
349- 60 PX -10.65 S ACTUAL 12.30 
350- 61 PX 10.65 
351- 62 PY ·10 .65 
352- 63 PY 10.65 
353- c 45 de,ree planes 
354- 64 p • -1. o. o. 
355- 65 p 1. 1. o. o. 

'I, 

~" 
356- c EXTRA CARDS 
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357-
358- MODE N 
359- C VOL 88J 
360- KCODE 4000 1. 7 97 
361- C KSRC -4.3 -5.7 1. -2.8 -5.7 5. -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. 3 1. -2 . 8 -4. 3 5 . -1 . 4 -4.3 1 0. 
364- c o. -4.3 5. 1.44 -4.3 3. 2.88 -4.3 8. 4.32 -4.3 9. 
365- c -5.7 -2.9 2. -4.3 -2. 9 1. -1 . 4 -2.9 10. 
366- c 0. ·2.9 5. 2.88 -;L9 8. 4.32 -2.0 9. 
367- c -5.7 -1.4 2. -4.3 -1.4 1. -2.8 -1.4 5. -1.4 -1.4 10. 
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 0.0 2. -4.3 0.0 1. -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 o. 1.4 5. 1.44 1.4 3. 2.88 1.4 8. 4.32 1.4 9. 
373- c -5.7 2.9 2. -4.3 2.9 1. -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 4.3 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- C MATERIAL SPECIFICATIONS 
378- C WATER AT 300 K d=1.0000 g/cc w/ 26% Fe203 W/ 5% 810 
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 1000 yr crit 
383- M2 8016.50C 4.6947E-02 
384- 42095.50C 2.8540E-05 
385- 43099.50C 2.6777E-05 
386- 44101.50C 2.6127E-05 
387- 45103.50C 1.6846E·05 
388- 47109.50C 2.4208E-06 
389- 60143.50C 2.2744E-05 
390- 60145.50C 1.6947E-05 
391- 62147.50C 7.3829E·06 
392- 62149.50C 9.5390E-08 
393- 62150.50C 6.4882E·06 
394- 62151.50C 2.4010E-09 
395- 63151.55C 4.8817E-07 
396- 62152.50C 2.9715E·06 
397- 63153.55C 2.1334E-06 
398- 64155.50C 2.1214E-07 
399- 64157.50C 1.8105E·09 
400- 48000.50C 1.9107E·06 
401- 54131.50C 1.2691E·05 
402- 55133.50C 3.0978E-05 
403- 92233.50C 1.3328E-07 
404- 92234.50C 5.5552E-06 
405- 92235.50C 3.7030E·04 
406- 92236.50C 9.9960E-05 
407- 92238.50C 2.2352E-02 
408- 93237.55C 2.7474E·05 
409- 94238.50C 8.5464E-09 
410- 94239.55C 8.4602E-05 
411- 94240.50C 6.5193E-06 
412- 94241.50C 1.5681E-09 
413- 94242.50C 3.4117E-06 
414- 95241.50C 3.7655E-08 
415- 95242.50C 9.4492E-12 
416- 95243.50C 1.1887E-07 



Aug 23 07:11 1996 File Name: a26xb5dO.sum BBA000000·017'17·0200-00021 REV 00 ATTACHMENT IV- Page 8 

417-
418-
419-
420-
421-
422-
423-
424-
425-
426-
427-
428-
429-
430-
431-
432-
433-
434-
435-
436-
437-
438-
439-
440-
441-
442-
443· 
444-
445-
446-
447· 
448· 
449-
450-
451-
452-
453-
454-
455-
456-

c 
M3 
MT3 
c 
c 
c 
M4 

c 
M5 

c 
c 
c 
c 
c 
M7 

c 
M8 

WATER AT 300 K d=1.0000 g/cc 
1001.50C 6.6878·2 8016.50C 3.3439·2 
LWTR.01T 

M3 
Air d=0.001225 g/cc 

7014.50C ·0.80 8016.50C ·0.20 
ZIRCALOY-4 d=6.56 g/cc 

8016.50C ·0.0012 24000.50C ·0.0010 26000.55C -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 
25055.50C ·0.0100 26000.55C -0.2857 28000.50C ·0.4200 
29000.50C ·0.0225 42000.50C ·0.0300 

M6 
Oxidized A516 CARBON STEEL and Water Mixture 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 

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 1.6X 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 
25055.50C ·0.02000 26000.55C -0.60445 28000.50C -0.13500 
42000.50C -0.02500 

C SS316B3A 0.87wtX B d=7.83 g/cc 
C 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 42000.50C ·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 22000.50C ·0.00150 24000.50C ·0.00100 25055.50C -0.00100 
C 26000.55C ·0.00350 29000.50C ·0.00100 
C TALLIES 
PRINT 

1 fnftfal source from file srctp 
1problem summary 

run terminated when 97 kcode cycles were done. 
+ 

0 
AUCF • B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS·B Corroded & collapsed • (a26xb5d) 

neutron creation tracks 

source 387082 

weight window ·.~·' . 0 
cell 1--ortance ,~:!· 0 

i h • .,. )Ill':• ·. 0 we g t cutoff ;r. lt :. 
energy I liP'?. rta~.• ·. · .. · 0 
dxtran · · · ··~!¥! •: 0 
forced col(tsfons · ·' 0 
exp. transfer• 0 

weight energy 
(per aource particle) 

1.0024E+OO 2.0569E+OO 

0. 
o. 
2.3040E·06 
o. 
0. 
o. 
o. 

neutron loss 

escape 
energy cutoff 
time cutoff 
weiyht window· 
eel ftaportance 

.. l:r; 
weight cutoff 

i·l energy l•portance 
dxtran . 
forced collision• 
exp. transform 

08/22/96 21:47:49 
probid = 08/22/96 17:36:25 

tracks weight energy 
(per source particle) 

3 4.2712E·06 2.1235E·05 
0 0. 0. 
0 0. 0. 
0 o. 0. 
0 0. 0. 

387754 5.0286E·02 6.6705E-06 
0 o. o. 
0 0. 0. 
0 0. 0. 
0 o. 0. 
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upscattering 

(n,xn) 
fission 

total 

0 

1349 
0 

388431 

number of neutrons banked 

0. 

2.7469E-03 
0. 
1.0553E+OO 

7.4166E-08 

2.0453E·03 
0. 
2.0589E+OO 

neutron tracks per source particle 
neutron collisions per source particle 
total neutron collisions 
net multiplication 

675 
1.0035E+OO 
4.6435E+01 

17974161 
1.0014E+OO .0001 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

115.30 minutes 
115.19 minutes 

3.3603E+03 
251752202 

downscattering 
capture 
loss to (n,xn) 
loss to fission 

total 

average lifetime, shakes 

0 
0 

674 
0 

388431 

escape 9.9733E+03 
capture 2.3235E+03 
capture or escape 2.3235E+03 
any termination 2.4866E+03 

maximum number ever In bank 
bank overflows to backup file 
field length 
most random numbers used was 

0. 
6.5703E-01 
1.3724E-03 
3.4660E-01 
1.0553E+OO 

cutoffs 

1.9217E+OO 
3.6044E·02 
1.1617E-02 
8.9473E-02 
2.0589E+OO 

teo 1.0000E+34 
eco .OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

11029 in history 177534 

range of sampled source weights = 9.4496E-01 to 1.1287E+OO 
1keff results for: AUCF - B&W 15~15 FUEL,21 ASSEMBLY DBF CS/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 skip 7 cycles and run a total of 97 cycles with nominally 
this problem has run 7 inactive cycles with 27659 neutron histories and 90 active cycles with 

4000 neutrons per cycle. 
359423 neutron histories. 

this calculation has completed the requested number of ke"ff cycles using a total of 387082 fission neutron source histories. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXJ<XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

the following cells with fissionable material had no neut1·on tracks entering: 
97 

the following cells with fissionable material had no neut1·on collisions: 
97 

the following cells with fissionable 
97 

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. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

the results of thew 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 intnvals 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 
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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 .89997 .00113 .89884 to .90110 .89772 to .90222 .89698 to .90296 
absorption .89758 .00111 .89647 to .89870 .89537 to .89980 .89464 to .90052 

track length .90063 .00134 .89928 to .90197 .89795 to .90330 .89708 to .90418 
col/absorp .89874 • 00097 .89778 to .89971 .89682 to .90067 .89619 to .90130 .4106 

abs/trk len .89872 .00099 .89773 to .89971 .89675 to .90069 .89611 to .90134 .2656 
col/trk len .90011 .00112 .89899 to .90123 .89788 to .90235 .89715 to .90307 .7102 

col/abs/trk len .89888 .00096 .89792 to .89984 .89696 to .90080 .89634 to .90142 
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1mcnp version 4a ld=10/01/93 08/20/96 21:00:04 
************************************************************************* 
inp=a26xb5e outp=a26xb5eo 

1 -
2-
3-
4-
5-
6-
7-
8-
9-

10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30· 
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
44-
45-
46-
47-
48-
49-
50-
51-
52-
53-
54-
55-
56-

AUCF 
c 
c 
c 
c 
1 
c 
c 
c 
c 
c 
c 
c 
c 
5 

c 
c 
c 
c 
c 
76 
c 
c 
77 
c 
c 
78 
c 
c 
79 
c 
c 
80 
c 
c 
81 
c 
c 
82 
c 
c 
83 
c 
c 
84 
c 
c 
85 
c 
c 
86 

· B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS·B Corroded & collapsed· 
Advanced Uncanistered Fuel Waste Packag•!, collapsed basket 10k 
15000 year decay 1000 yr criticality 
CELL SPECIFICATIONS 

Assembly Sub-lattices - 1/2 Model 
0 1 3 ·13 ·20 FILL=1 (0 ·74 0) 
1 0 1 3 ·4 ·13 ·20 FILL=1 
2 0 3 4 ·5 ·13 ·20 FILL=1 
3 0 3 5 ·13 ·20 FILL=1 

Assembly Sub-lattices - 1/4 Model 

IMP:N=1 
(0 ·73.8 0) IMP:N=1 
(0 ·73.8 0) IMP:N=1 
(0 ·73.8 0) IMP:N=1 

(a26xb5e) 
26%/5%B 

1 0 1 2 3 -4 -13 -20 
2 0 2 3 4 -5 -13 -20 
3 0 2 3 5 -13 -20 

FILL=1 (0 -12.3 0) IMP:N=1 
FILL=1 (0 -12.3 0) IMP:N=1 
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 1 1 1 1 56 56 1 1 56 56 56 1 

56 56 56 1 56 56 56 'I 56 56 1 1 
1 1 1 1 1 1 1 1 S 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 62 70 1 70 70 1 1 S 1/4 model 
BARRIER CELLS 
Basket Material-Lid Ga

1
p 

3 ·1.0000 1 ·20 3 ·14 IMP:N=1 S 1/2 model 
76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 S 
Inner Barrier 
5 ·8.1400 1 3 20 ·21 -14 IMP:N=1 S 112 model 
77 5 -8.1400 1 2 3 20 -21 -'14 IMP:N=1 S 
Inner Lid 
5 ·8.1400 1 14 ·15 ·21 IMP:N=1 S 112 model 
78 5 -8.1400 1 2 14 -15 -21 IMP:N=1 s 

Gap between Inner and Outer Barrier Lids 
3 ·1.0000 1 15 ·16 ·21 IMP:N=1 S 112 model 
79 1 -2.1024 1 2 15 -16 -21 IMP:N=1 S 

Gap between Inner and Outer Barriers 
3 ·1.0000 21 ·22 1 3 -16 IMP:N=1 S 1/2 model 
80 1 -2.1024 21 -22 1 2 3 -16 IMP:N=1 s 
Outer Barrier 
7 ·7.8320 22 ·24 1 3 ·16 IMP:N=1 S 1/2 model 
81 7 -7.8320 22 -24 1 2 3 -16 IMP:N=1 s 
Outer Barrier Lid 
7 ·7.8320 1 ·24 16 ·17 IMP:N=1 S 112 model 
82 7 -7.8320 1 2 -24 16 -17 IMP:N=1 s 
12" of Water around Container 
3 ·1.0000 24 ·25 1 3 ·17 IMP:N=1 S 1/2 model 
83 1 -2.1024 24 -25 1 2 3 -17 IMP:N=1 s 
12" of Water above Container 
3 ·1.0000 17 ·19 1 ·25 IMP:N=1 S 112 model 
84 1 -2.1024 17 -58 2 -59 IMP:N=1 s 
OUTSIDE WORLD 
0 ·1:·3:19:25 IMP:N=O S 1/2 model 
85 0 ·1:·2:·3:19:25 IMP:N=O S 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 56 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

probid 08/20/96 21:00:04 
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57-
58-
59-
60-
61-
62-
63-
64-
65-
66-
67-
68-
69-
70-
71-
72-
73-
74-
75-
76-
77-
78-
79-
80-
81-
82-
83-
84-
85-
86-
87-
88-
89-
90-
91-
92-
93-
94-
95-
96-
97-
98-
99-

100-
101· 
102-
103-
104-
105· 
106-
107-
108· 
109-
110· 
111· 
112· 
113· 
114· 
115. 
116· 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
88 

c 
89 
90 
91 
92 
93 
94 
95 
96 
c 
97 
98 
99 
100 
101 
102 
103 
104 c i 

105 c ;i 
106'; 
107 .. c ' 
108 

56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56 
56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
56 2 14R 56 
56 2 6R 6 2 6R 56 
56 2 14R 56 
56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
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 O:D 57 16R 57 3 14R 51 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 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
57 3 14R 57 
57 3 6R 7 3 6R 57 
57 2 14R 57 
57 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 57 
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 U=57 
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 

WET FUEL ROD 
2 7.0104E-02 
4 -6.5600 -30 
1 -2.1024 -30 
1 -2.1024 30 
1 -2.1024 30 
4 -6.5600 31 
1 -2.1024 31 
1 -2.1024 32 
DRY FUEL ROD 

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 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
57 3 14R 57 
57 3 6R 7 3 6R 57 
57 3 14R 57 
57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 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 

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

-31 -11 IMP:N=1 U=2 
·31 11 IMP:N=1 U=2 
·32 ·11 IMP:N•1 U=2 
·32 11 IMP:N•1 U=2 

IMP:N•1 U:o:2 

2 7.0104E·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 IMP:N•1 U•3 
3 -0.001225 31 •32 11 IMP:N=1 U=3 
3 ·0.001225 32 IMPIN=1 U=3 
WET CONTROL ROD/GUIDE TUBE 
1 ·2.1024 •33 . IMP:N•1 U•4 S No DCRA Rod 
105 9 •7.8300 •33 IMP:N•1 U=4 S DCRA Rod 
1 ·2.1024 33 ·S4 IMP:N=1 U•4 
1 ·2.1024 34 ·35 IMP:N•1 U•4 S No DCRA Cladding 
107 4 •6.5600 34 ·35 IMP:N•1 U=4 S DCRA Cladding 
1 ·2.1024 35 ·36 IMP:N=1 U•4 
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117-
118-
119-
120-
121-
122-
123-
124-
125-
126-
127-
128-
129-
130-
131-
132-
133-
134-
135-
136-
137-
138-
139· 
140-
141· 
142-
143-
144-
145-
146-
147· 
148· 
149· 
150· 
151 . 
152· 
153-
154-
155-
156-
157-
158-
159-
160-
161-
162-
163-
164-
165-
166-
167-
168-
169-
170-
171-
172-
173-
174-
175-
176-

109 
110 
c 
111 
c 
112 
113 
c 
114 
115 
116 
c 
117 
118 
119 
c 
120 
121 
122 
c 
c 
c 
c 
123 
c 
c 
c 
c 
c 
c 
126 
c 
127 
c 
c 
c 
c 
c 
c 
130 
c 
131 
c 
c 
c 
c 
c 
c 
134 
c 
135 
c 
c 
c 
c 
c 
c 
138 
c 
c 

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 S No DCRA Rod 
111 9 ·7.8300 -33 IMP:N=1 U=5 S DCRA Rod 
3 ·0.001225 33 ·34 IMP:N=1 U=5 
3 -0.001225 34 ·35 IMP:N=1 U=5 S No DCRA Cladding 
113 4 ·6.5600 34 ·35 IMP:N=1 U=5 S DCRA Cladding 
3 ·0.001225 35 ·36 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 39 IMP:N=1 U=7 
FUEL CELL BASKET STRUCTURE 
Code: boron in [B=l all panels [all], left [l], bottom[ [b], right [r], to 
FUEL CELL BASKET STRUCTURE · WET · Borated pane s 

WATER GAP • ASSEMBLY LEFT 
1 -2.1024 52 IMP:N=1 U=B 
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=S 

CS TUBE · ASSEMBLY LEFT 
125 7 ·7.8320 ·52 56 IMP:N=1 U=S 

SS PANEL · ASSEMBLY LEFT 
8 ·7.7700 ·52 IMP:N=1 U=8 

WATER GAP · ASSEMBLY BOTTOM 
1 -2.1024 53 IMP:N=1 U='i' 
127 1 ·2.1024 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 IMP:N=1 U=9 

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

WATER GAP • ASSEMBLY RIGHT 
1 ·2.1024 ·54 IMP:N=1 Us10 
131 1 ·2.1024 ·50 IMP:N=1 U=10 

OXIDATION LAYER CS TUBE • ASSEMBLY RIGHT 
132 6 ·7.8320 50 ·54 IMP:N•1 U=10 

CS TUBE - ASSEMBLY RIGHT 
133 7 ·7.8320 54 ·58 IMP:N=1 U=10 

SS PANEL • ASSEMBLY RIGHT 
8 ·7.7700 54 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 
136 6 ·7.8320 51 ·55 IMP:N•1 U=11 

CS TUBE · ASSEMBLY TOP 
137 7 ·7.8320 55 ·59 IMP:N•1 U=11 

SS PANEL • ASSEMBLY TOP 
8 -7.7700 55 IMP:N=1 U=11 
FUEL CELL BASKET STRUCTURE • DRY · Borated panels 

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 143 3 -0.001225 49 IMP: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- C 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 SS PANEL - ASSEMBLY TOP 
211- 154 8 -7.7700 55 IMP:N=1 U=15 
212- C FUEL CELL BASKET STRUCTURE - WET - Unborated panels 
213- C WATER GAP - ASSEMBLY LEFT 
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 156 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 -2.1024 ·52 IMP:N=1 U=16 
222· C 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- C 160 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 -2.1024 ·53 IMP:N=1 U=17 
231- C WATER GAP - ASSEMBLY RIGHT 
232- 163 1 ·2.1024 ·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 164 6 -7.8320 50 ·54 IMP:N=1 U=18 
236- C CS TUBE - ASSEMBLY RIGHT 
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237- c 165 7 -7.8320 54 -58 IMP:N=1 U=18 
238- c PANEL • ASSEMBLY RIGHT 
239- 166 -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 TIOP 
244- c 168 6 -7.8320 51 -55 IMP:N=1 1LI=19 
245- c CS TUBE • ASSEMBLY TOP 
246- c 169 7 -7.8320 55 ·59 IMP:N=1 IJ=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 IJ=20 
252· c 171 3 ·0.001225 48 IMP:N=1 U=20 
253· c OXIDATION LAYER CS TUBE - ASSEMBLY LEFT 
254- c 172 6 -7.8320 -48 52 IMP:N=1 IJ=20 
255- c CS TUBE - ASSEMBLY LEFT 
256- c 173 7 ·7 .8320 ·52 56 IMP:N=1 IJ=20 
257· c PANEL • ASSEMBLY LEFT 
258· 174 3 ·0.001225 ·52 IMP:N=1 U=20 
259· c GAP • ASSEMBLY BOTTOM 
260· 175 3 -0.001225 53 IMP:N=1 IJ=21 
261· c 175 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 IJ=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- c 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· c OXIDATION LAYER CS TUBE - ASSEMBLY RIGHT 
272- c 180 6 -7.8320 50 -54 IMP:N=1 U=22 
273- c CS TUBE - ASSEMBLY RIGHT 
274- c 181 7 -7.8320 54 -58 IMP:N=1 U=22 
275- c PANEL • ASSEMBLY RIGHT 
276- 182 3 -0.001225 54 IMP:N=1 U=22 
277- c GAP • ASSEMBLY TOP 
278- 183 3 -0.001225 ·55 lMP:N=1 U•23 
279· c 183 3 •0.001225 ·51 IMP:N=1 U=23 
280· c OXIDATION LAYER CS TUBE - ASSEMBLY TOP 
281· c 184 6 -7.8320 51 ·55 lMP:N=1 U•23 
282• c CS TUBE • ASSEMBLY TOP 
283· c 185 7 -7.8320 55 ·59 lMP:N=1 IJ•23 
284· c PANEL • ASSEMBLY TOP 
285· 186 3 -0.001225 55 IMP:N•1 U=23 
286· 
287· c SURFACE IPECIFICATIONS 
288· 1* PX 0.0 
289· c 2* py o.oo I For 1/4 Model 
290· 3* PZ 0.00 
291· c 4 PX 12.30 I For Collapsed Model 
292· c 5 PX 'cl6.90 I For Col apsed Model · 
293• c 6 py :;~ 12.30 f Water Level Surface 
294• c 7 py ': J6.90 I Water Level Surface 
295· c 8 py •12.30 I Water Level Surface 
296- c 9 py •36.90 I Water Level Surface 
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297- 10 PZ 180.0860 $ TOP ACTIVE FUEL 
298- 11 PZ 201.2360 $ TOP FUEL HARDWARE 
299- c 12 PZ 226.75 $ TOP TUBE - (Shielding Model) 
300- 13 PZ 228.75 $ TOP OF BASKET MATERIAL 
301- 14 PZ 229.25 $ TOP RING/WATER GAP 
302- 15 PZ 231.75 $ TOP INNER LID 
303- 16 PZ 234.75 $ TOP LID GAP 
304- 17 PZ 245.75 $ TOP OUTER LID 
305- c 18 PZ 268.25 $TOP SKIRT - (Shielding Model) 
306- 19 PZ 298.75 $ TOP REFLECTOR REGION 
307- 20 cz 71.095 $ ID OF INNER BARRIER 
308- 21 cz 73.095 $ OD OF INNER BARRIER 
309- 22 cz 73.10 S ID OF OUTER BARRIER 
310- c 23 cz 76.45 S ID OF SKIRT LIP - (Shielding Model) 
311- 24 cz 83.10 s OD OF OUTER BARRIER 
312- 25 cz 113.60 s OD OF REFLECTOR REGION 
313- c PIN LATTICE BOUNDS 
314- 26 PX 0.72136 
315- 27 PX -0.72136 
316- 28 py 0.72136 
317- 29 py -0.72136 
318- c FUEL ROD 
319- 30 cz 0.468122 
320- 31 cz 0.478790 
321- 32 cz 0.546100 
322- c CONTROL ROD/GUIDE TUBE 
323- 33 cz 0.45340 s 0.49022 
324- 34 cz 0.46990 s 0.50292 
325- 35 cz 0.54610 s 0.56007 
326- 36 cz 0.62230 s 0.63246 
327- 37 cz 0.67310 
328- c INSTRUMENTATION TUBE 
329- 38 cz 0.56007 
330- 39 cz 0.62611 
331- c ASSEMBLY LATTICE BOUNDS Actual 
332- 44 PX -10.65 S ACTUAL 10.82025 
333- 45 py -10.65 
334- 46 PX 10.65 
335- 47 py 10.65 
336- c 48 PX -11.0 S Corrosion Expansion c: a rds 
337- c 49 py -11.0 
338- c 50 PX 11.0 
339- c 51 py 11.0 
340- 52 PX -10.650001 S UCF Intact Inside Tube ID 
341- 53 PY -10.650001 
342- 54 PX 10.650001 
343- 55 py 10.650001 
344- 56 PX -11.95 S UCF Intact Outside Tube IO 
345- 57 py -11.95 
346· 58 PX 11.95 
347- 59 py 11.95 
348- c FUEL CELL LATTICE BOUNDS 
349- 60 PX -10.65 S ACTUAL 12.30 
350- 61 PX 10.65 
351- 62 PY -10.65 
352- 63 py 10.65 
353- c 45 de,ree planes 
354- 64 p • -1. 0. 0. 
355- 65 p 1. 1. 0. 0. 
356- c EXTRA CARDS 
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357-
358-
359-
360-
361-
362-
363-
364-
365-
366-
367-
368-
369-
370-
371-
372-
373-
374-
375-
376-
377-
378-
379-
380-
381-
382-
383-
384-
385-
386-
387-
388-
389-
390-
391-
392-
393-
394-
395-
396-
397-
398-
399-
400-
401-
402-
403-
404-
405-
406-
407-
408-
409-
410-
411-
412-
413-
414-
415-
416-

MODE 
c 
KCOOE 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
M1 

MT1 
c 
M2 

N 
VOL 88J 

4000 1. 7 97 
KSRC ·4.3 ·5.7 1. 

1.44 -5.7 3. 2.88 
-5.7 -4.3 2. -4.3 
0. -4.3 5. 1.44 

-5.7 -2.9 2. -4.3 

-2.8 -5.7 5. 
·5.7 8. 4.32 
-4.3 1. -2.8 
-4.3 3. 2.88 

0. -2.9 5. 
-5.7 -1.42. 
0. -1.45. 

-5.7 0.0 2. 

-5.7 1.4 2. 

-2.9 1. 

-4.3 -1.4 1. 
1.44 -1.4 3. 

-4.3 0.0 1. 
1.44 0.0 3. 

0. 1 . 4 5 . 1 . 44 1 • 4 3. 
-5.7 2.9 2. -4.3 2.9 1. 
0. 2.9 5. 1.44 2.9 3. 

-5.7 4.3 2. -4.3 4.3 1. 
0. 4.3 5. 1.44 4.3 3. 

MATERIAL SPECIFICATIONS 

2.88 
-2.8 
2.88 

-2.8 
2.88 

-2.8 
2.88 

-2.8 
2.88 

-2.8 
2.88 

·1.4 -5.7 10. 
-S.7 9. 
-•+.3 5. 
-•+.3 8. 

-;Z.9 8. 
-1 .4 5. 
-1.4 8. 
1).0 5. 
1).0 8. 
1.4 5. 
1.4 8. 
;z.9 5. 
:z.9 8. 
•L3 5. 
•L3 8. 

-1.4 
4.32 

-1.4 ' 
4.32 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

0. 

-4.3 
-4.3 
-2.9 
-2.0 
-1.4 
-1.4 
0.0 
0.0 
1.4 
1.4 
2.9 
2.9 
4.3 
4.3 

WATER AT 300 K d=1.0000 g/cc W/ 26X Fe203 W/ 5X 810 

·5.7 5. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

1001.50C 4.9490·2 8016.50C 4.0160-2 26000.55C 1.0277-2 
5010.50C 2.8870-6 
LWTR.01T 

3.00X/20 GWD 15000 yr decay 5000 yr crit 
8016.50C 4.6947E-02 

42095.50C 2.9047E-05 
43099.50C 2.6777E-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 1.2875E-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 2.2352E-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 
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417-
418-
419-
420-
421-
422-
423-
424-
425-
426-
427-
428-
429-
430-
431-
432-
433-
434-
435-
436-
437-
438-
439-
440-
441-
442-
443-
444-
445-
446-
447-
448-
449-
450-
451-
452-
453-
454-
455-
456-

c 
M3 
MT3 
c 
c 
c 
M4 

c 
M5 

c 
c 
c 
c 
c 
M7 

c 
M8 

WATER AT 300 K d=1.0000 g/cc 
1001.50C 6.6878-2 8016.50C 3.3439-2 
LWTR.01T 

M3 
Air d=0.001225 g/cc 

7014.50C -0.80 8016.50C -0.20 
ZIRCALOY-4 d=6.56 g/cc 

8016.50C -0.0012 24000.50C -0.0010 26000.55C -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 
25055.50C ·0.0100 26000.55C -0.2857 28000.50C -0.4200 
29000.50C ·0.0225 42000.50C -0.0300 

M6 
Oxidized A516 CARBON STEEL and Water Mixture 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 

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 
25055.50C -0.02000 26000.55C ·0.60445 28000.50C -0.13500 
42000.50C ·0.02500 

C SS316B3A 0.87wtX B d=7.83 g/cc 
C 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 42000.50C -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 22000.50C ·0.00150 24000.50C -0.00100 25055.50C -0.00100 
C 26000.55C ·0.00350 29000.50C -0.00100 
C TALLIES 
PRINT 

Initial source fr011 file srctp 

1problem summary 

run ter•fnated when 97 kcode cycles were done. 
+ 

AUCF • B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-B Corroded & collapsed - (a26xb5e) 
0 

neutron creation tracks weight energy neutron loss 
(per source particle) 

source 388004 9.9999E-01 Z.0600E+OO escape 
energy cutoff 
tf11e cutoff 

wetyht window ·# 0 o. o. 
eel f11portance . 't' 0 o. o. 
weight cutoff ~; 0 5.1088E-02 7.4122E·06 
energy Importance 0 0. o. 
dxtran 0 o. o. 

wetyht window 
eel l•portance 
weight cutoff 
energy Importance 
dxtran 

08/20/96 22:55:23 
probid = 08/20/96 21:00:04 

tracks weight energy 
(per source particle) 

10 1. 7170E-05 3.6994E-05 
0 0. o. 
0 0. 0. 
0 0. o. 
0 0. o. 

388630 5.1257E-02 5.9796E-06 
0 0. 0. 
0 0. o. 
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·forced collisions 0 0. 0. 
exp. transform 0 0. 0. 
upscattering 0 0. 7.5977E-08 

(n,xn) 1269 2.5713E-03 2.0152E-03 
fission 0 0. 0. 

total 389273 1.0536E+OO 2.0620E+OO 

number of neutrons banked 
neutron tracks per source particle 
neutron collisions per source particle 
total neutron collisions 
net multiplication 

636 
1.0033E+OO 
4.6989E+01 

18231800 
1.0013E+OO .0001 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

115.20 minutes 
115.10 minutes 

3.3711E+03 
254604968 

forced collisions 
exp. transform 
downscattering 
capture 

0 
0 
0 
0 

loss to (n,xn) 
loss to fission 

total 

633 
0 

389273 

average lifetime, shakes 
escape 9.2675E+03 
capture 2.3781E+03 
capture or escape 2.3782E+03 
any termination 2.5508E+03 

maximum number ever in bank 
bank overflows to backup file 
field Length 
most random numbers used was 

0. 
0. 
0. 
6.5312E-01 
1.2827E-03 
3.4797E-01 
1.0536E+OO 

cutoffs 

0. 
0. 
1.9258E+OO 
3.5701E-02 
1.0840E-02 
8.9545E-02 
2.0620E+OO 

teo 1.0000E+34 
eco .OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

10424 in history 346341 

1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF C!)/SS-8 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 skip 7 cycles and run a total of 97 cycles with nominally 
this problem has run 7 inactive cycles with 27651 neiJtron histories and 90 active cycles with 

4000 neutrons per cycle. 
360353 neutron histories. 

this calculation has completed the requested number of ke'ff cycles using a total of 388004 fission neutron source histories. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX:(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

the following eel Ls with fissionable material had no neut1ron tracks entering: 
97 

the following 
97 

eel L s with fissionable material had no neut1ron collisions: 

the following eel Ls with fissionable material had no fission source points: 
97 

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 fissiona~Le material were not sampled. 

X~XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX:(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

the results of thew 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 collfsfon/absorption/track·Length keff = .90061 with an estimated standard deviation of .00107 

the estimated 68, 95, & 99 percent keff confidence intnvala 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 keff standard deviation 68% confidence 95% confidence 99% confidence 

collision .90078 .00131 .89946 to .90209 .89816 to .90340 .89731 to .90425 
absorption .90042 .00118 .89924 to .90159 .89808 to .90276 .89731 to .90352 

track length .90126 .00162 .89964 to .90288 .89803 to .90449 .89698 to .90554 
col/absorp .90056 .00106 .89950 to .90163 .89844 to .90268 .89775 to .90337 

abs/trk len .90066 .00108 .89958 to .90174 .89851 to .90280 .89781 to .90351 
col/trk len .90079 .00132 .89947 to .90212 .89816 to .90343 .89730 to .90429 

col/abs/trk len .90061 .00107 .89955 to .90168 .89849 to .90274 .89780 to .90343 

corr 

.4650 

.2902 

.7969 
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1mcnp version 4a ld=10/01/93 08/20/96 21:00:04 
************************************************************************* 
inp=a26xb5e outp=a26xb5e0 

1-
2-
3-
4-
5-
6-
7-
8-
9-

10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37· 
38-
39· 
40· 
41· 
42· 
43· 
44· 
45· 
46· 
47-
48· 
49· 
50· 
51· 
52· 
53· 
54· 
55· 
56-

AUCF 
c 
c 
c 
c 
1 
c 
c 
c 
c 
c 
c 
c 
c 
5 

c 
c 
c 
c 
c 
76 
c 
c 
77 
c 
c 
78 
c 
c 
79 
c 
c 
80 
c 
c 
81 
c 
c 
82 
c 
c 
83 
c 
c 
84 
c 
c 
85 
c 
c 
86 

· B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS·B Corroded & collapsed -
Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 
15000 year decay 1000 yr criticality 
CELL SPECIFICATIONS 

Assembly Sub-lattices · 1/2 Model 
0 1 3 ·13 ·20 FILL=1 (0 ·74 0) 
1 0 1 3 ·4 ·13 ·20 FILL=1 
2 0 3 4 ·5 ·13 ·20 FILL=1 
3 0 3 5 ·13 ·20 FILL=1 

Assembly Sub-lattices · 1/4 Model 

IMP:N=1 
(0 ·73.8 0) IMP:N=1 
(0 ·73 .8 0) IMP:N=1 
(0 ·73.8 0) IMP:N=1 

(a26xb5e) 
26%/5%B 

1 0 1 2 3 ·4 ·13 ·20 
2 0 2 3 4 -5 -13 ·20 
3 0 2 3 5 ·13 -20 

FILL=1 (0 -12.3 0) IMP:N=1 
FILL=1 (0 ·12.3 0) IMP:N=1 
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 1 1 1 1 56 56 1 1 56 56 56 1 

5 

56 56 56 1 56 56 56 , 56 56 1 1 
1 1 1 1 1 1 1 1 S 1/2 model 

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 62 70 1 70 70 1 1 S 1/4 model 
BARRIER CELLS 
Basket Material-Lid Ga

1
p 

3 -1.0000 1 -20 3 ·14 IMP:N=1 S 1/2 model 
76 1 ·2.1024 1 2 ·20 13 ·14 IMP:N=1 S 
Inner Barrier 
5 ·8.1400 1 3 20 ·21 -14 IMP:N=1 S 1/2 model 
77 5 ·8.1400 1 2 3 20 ·21 -14 IMP:N=1 S 
Inner Lid 
5 ·8.1400 1 14 ·15 ·21 IMP:N=1 S 1/2 model 
78 5 ·8.1400 1 2 14 ·15 ·21 IMP:N=1 S 

Gap between Inner and Outer Barrier Lids 
3 ·1.0000 1 15 ·16 ·21 IMP:N=1 S 1/2 model 
79 1 ·2.1024 1 2 15 ·16 ·21 IMP:N=1 S 

Gap between Inner and Outer Barriers 
3 ·1.0000 21 ·22 1 3 -16 IMP:N=1 S 1/2 model 
80 1 ·2.1024 21 ·22 1 2 3 ·16 IMP:N=1 S 
Outer Barrier 
7 ·7.8320 22 ·24 1 3 ·16 IMP:N=1 S 1/2 model 
81 7 ·7.8320 22 ·24 1 2 3 ·16 IMP:N=1 S 
Outer Barrier Lid 
7 ·7.8320 1 ·24 16 ·17 IMP:N=1 S 1/2 model 
82 7 ·7.8320 1 2 ·24 16 ·17 IMP:N=1 S 
12" of Water around Container 
3 ·1.0000 24 ·25 1 3 -17 IMP:N=1 S 1/2 model 
83 1 ·2.1024 24 ·25 1 2 3 ·17 IMP:N=1 S 
12" of Water above Container 
3 ·1.0000 17 ·19 1 ·25 IMP:N=1 S 1/2 model 
84 1 ·2.1024 17 ·58 2 ·59 IMP:N=1 S 
OUTSIDE WORLD 
0 ·1:·3:19:25 IMP:N=O S 1/2 model 
85 0 ·1:·2:·3:19:25 IMP:N=O S 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 56 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

1/4 model 

probid 08/20/96 21:00:04 
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57-
58-
59-
60-
61-
62-
63-
64-
65-
66-
67-
68-
69-
70-
71-
72-
73-
74-
75-
76-
77-
78-
79-
80-
81-
82-
83-
84-
85-
86-
87-
88-
89-
90-
91-
92-
93-
94-
95-
96-
97-
98-
99-

100-
101· 
102· 
103· 
104· 
105-
106· 
107· 
108-
109-
110· 
111· 
112• 
113· 
114· 
115· 
116-

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
88 

c 
89 
90 
91 
92 
93 
94 
95 
96 
c 
97 
98 
99 
100 
101 
102 
103 
104 c l 

105 c :j 
106'. 
107 •. c . 
108 

56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56 
56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
56 2 14R 56 
56 2 6R 6 2 6R 56 
56 2 14R 56 
56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
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 
57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
57 3 14R 57 
57 3 6R 7 3 6R 57 
57 2 14R 57 
57 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 57 
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 U=57 
FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 

WET FUEL ROD 
2 7.0104E·02 
4 -6.5600 -30 
1 -2.1024 -30 
1 -2.1024 30 
1 -2.1024 30 
4 -6.5600 31 
1 -2.1024 31 
1 -2.1024 32 
DRY FUEL ROD 

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 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
57 3 14R 57 
57 3 6R 7 3 6R 57 
57 3 14R 57 
57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 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 

·30 ·10 
10 ·11 
11 

-31 ·11 
-31 11 
-32 ·11 
·32 11 

JMP:N=1 U=2 
JMP:N=1 U=2 
IMP:N=1 U=2 
JMP:N=1 U=2 
IMP:N•1 U=2 
JMP:N=1 U=2 
JMP:N•1 U=2 
JMP:N•1 U•2 

2 7.0104E-02 ·30 ·10 IMP:Na1 U•3 
4 -6.5600 ·30 10 ·11 JMP: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 JMP:N•1 U•3 
3 ·0.001225 31 •32 11 JMP:N•1 U=3 
3 ·0.001225 32 IMP:N•1 U=3 
WET CONTROL ROD/GUIDE TUBE 
1 ·2.1024 •33 . IMP:N•1 U•4 S No DCRA Rod 
105 9 •7.8300 •33 IMP:N•1 U=4 S OCRA Rod 
1 ·2.1024 33 ·S4 IMP:Na1 U•4 
1 ·2.1024 34 ·35 IMP:N•1 U•4 S No DCRA Claddfng 
107 4 •6.5600 34 ·35 IMP:N•1 U=4 $ OCRA Claddfng 
1 ·2.1024 35 ·36 IMP:N=1 U•4 
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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 143 3 ·0.001225 49 IMP: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· C 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 SS PANEL · ASSEMBLY TOP 
211· 154 8 ·7.7700 55 IMP:N=1 U=15 
212- C FUEL CELL BASKET STRUCTURE - WET · Unborated panels 
213- C WATER GAP · ASSEMBLY LEFT 
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 156 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 -2.1024 ·52 IMP:N=1 U=16 
222· C 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· C 160 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 -2.1024 ·53 IMP:N=1 U=17 
231· C WATER GAP - ASSEMBLY RIGNT 
232· 163 1 -2.1024 ·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 RI!GHT 
235· C 164 6 ·7.8320 50 ·54 IMP:N=1 U=18 
236- C CS TUBE • ASSEMBLY RIGHT 
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297- 10 PZ 180.0860 s TOP ACTIVE FUEL 
298- 11 PZ 201.2360 s TOP FUEL HARDWARE 
299- c 12 PZ 226.75 S TOP TUBE - (Shielding Model) 
300- 13 PZ 228.75 s TOP OF BASKET MATERIAL 
301- 14 PZ 229.25 s TOP RING/WATER GAP 
302- 15 PZ 231.75 s TOP INNER LID 
303- 16 PZ 234.75 s TOP LID GAP 
304- 17 PZ 245.75 s TOP OUTER LID 
305- c 18 PZ 268.25 S TOP SKIRT - (Shielding Model) 
306- 19 PZ 298.75 s TOP REFLECTOR REGION 
307- 20 cz 71.095 S ID OF INNER BARRIER 
308- 21 cz 73.095 S OD OF INNER BARRIER 
309- 22 cz 73.10 S ID OF OUTER BARRIER 
310- c 23 cz 76.45 S ID OF SKIRT LIP - (Shielding Model) 
311- 24 cz 83.10 s OD OF OUTER BARRIER 
312- 25 cz 113.60 s OD OF REFLECTOR REGION 
313- c PIN LATTICE BOUNDS 
314- 26 PX 0.72136 
315- 27 PX ·0.72136 
316- 28 py 0.72136 
317- 29 py -0.72136 
318- c FUEL ROD 
319- 30 cz 0.468122 
320- 31 cz 0.478790 
321- 32 cz 0.546100 
322- c CONTROL ROD/GUIDE TUBE 
323- 33 cz 0.45340 s 0.49022 
324- 34 cz 0.46990 s 0.50292 
325- 35 cz 0.54610 s 0.56007 
326- 36 cz 0.62230 s 0.63246 
327- 37 cz 0.67310 
328- c INSTRUMENTATION TUBE 
329- 38 cz 0.56007 
330- 39 cz 0.62611 
331- c ASSEMBLY LATTICE BOUNDS Actual 
332- 44 PX -10.65 S ACTUAL 10.82025 
333- 45 py -10.65 
334- 46 PX 10.65 
335- 47 py 10.65 
336- c 48 PX -11.0 S Corrosion Expansion Car·ds 
337- c 49 py -11.0 
338- c 50 PX 11.0 
339- c 51 py 11.0 
340- 52 PX -10.650001 S UCF Intact Inside Tube 10 
341- 53 py -10.650001 
342- 54 PX 10.650001 
343- 55 py 10.650001 
344- 56 PX -11.95 S UCF Intact Outsfde Tube 10 
345- 57 PY -11.95 
346- 58 PX 11.95 
347- 59 py 11.95 
348- c FUEL CELL LATTICE BOUNDS 
349- 60 PX -10.65 S ACTUAL 12.30 
350- 61 PX 10.65 
351- 62 py -10.65 
352- 63 py 10.65 
353- c 45 degree planes 
354- 64 p 1. -1. o. 0. 
355- 65 p 1. 1. 0. 0. 
356- c EXTRA CARDS 
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417-
418-
419-
420-
421-
422-
423-
424-
425-
426-
427· 
428-
429-
430-
431-
432-
433-
434-
435-
436-
437-
438-
439-
440-
441-
442-
443-
444-
445-
446-
447-
448-
449-
450-
451-
452-
453-
454-
455-
456-

c 
M3 
MT3 
c 
c 
c 
M4 

c 
M5 

c 
c 
c 
c 
c 
M7 

c 
M8 

WATER AT 300 K d=1.0000 g/cc 
1001.50C 6.6878-2 8016.50C 3.3439-;! 
LWTR.01T 

M3 
Air d=0.001225 g/cc 

7014.50C -0.80 8016.50C ·0.20 
ZJRCALOY-4 d=6.56 g/cc 

8016.50C ·0.0012 24000.50C -0.0010 26000.55C -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' 
25055.50C ·0.0100 26000.55C ·0.2857 28000.50C ·0.4200 
29000.50C ·0.0225 42000.50C ·0.0300 

M6 
Oxidized A516 CARBON STEEL and Water Mixture 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 

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 1.6X 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 
25055.50C -0.02000 26000.55C ·0.60445 28000.50C -0.13500 
42000.50C ·0.02500 

C SS316B3A 0.87wtX B d=7.83 g/cc 
C 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 42000.50C -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 22000.50C ·0.00150 24000.50C -0.00100 25055.50C ·0.00100 
C 26000.55C -0.00350 29000.50C -0.00100 
C TALLIES 
PRINT 

initial source fr011 file srctp 

1problem summary 

run ter•fnated when 97 kcode cycles were done. 
+ 

0 
AUCF - I&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS·B Corroded & collapsed - (a26xb5e) 

neutron creation tracks weight energy neutron loss 
(per source particle) 

source 388004 9.9999E·01 2.0600E+OO escape 
energy cutoff 
thae cutoff 

wefyht window l 0 0. o. wetyht window 
eel Importance . . r/ 0 o. o. eel Importance 
wefght cutoff :' 0 5.1088E·D2 7.4122E·06 wefght cutoff 
energy Importance 0 o. o. energy Importance 
dxtran 0 o. o. dxtran 

08/20/96 22:55:23 
probid = 08/20/96 21:00:04 

tracks weight energy 
(per source particle) 

10 1. 7170E-05 3.6994E-05 
0 0. 0. 
0 0. o. 
0 0. 0. 
0 0 . o. 

388630 5.1257E·02 5.9796E-06 
0 0. 0. 
0 0. 0. 
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forced collisions 0 0. 0. 
exp. transform 0 0. 0. 
upscattering 0 0. 7.5977E-08 

(n,xn) 1269 2.5713E-03 2.0152E-03 
fission 0 0. 0. 

total 389273 1.0536E+OO 2.0620E+OO 

number of neutrons banked 636 
1.0033E+OO 
4.6989E+01 

18231800 
1.0013E+OO .0001 

neutron tracks per source particle 
neutron collisions per source particle 
total neutron collisions 
net multiplication 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

115.20 minutes 
115.10 minutes 

3.3711E+03 
254604968 

forced collisions 
exp. transform 
downscattering 
capture 

0 
0 
0 
0 

loss to (n,xn) 
loss to fission 

total 

633 
0 

389273 

average lifetime, shakes 
escape 9.2675E+03 
capture 2.3781E+03 
capture or escape 2.3782E+03 
any termination 2.5508E+03 

maximum number ever in bank 
bank overflows to backup file 
field length 
most random numbers used was 

0. 
0. 
0. 
6.5312E-01 
1.2827E-03 
3.4797E-01 
1.0536E+OO 

cutoffs 

0. 
0. 
1.9258E+OO 
3.5701E-02 
1.0840E-02 
8.9545E-02 
2.0620E+OO 

teo 1.0000E+34 
eco .OOOOE+OO 
wc1 ·5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

10424 in history 346341 

1keff results for: AUCF - B&W 15x15 FUEL,21 ASSEMBLY DBF CS/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 skip 7 cycles and run a total of 97 cycles with nominally 
this problem has run 7 inactive cycles with 27651 neutron histories and 90 active cycles with 

4000 neutrons per cycle. 
360353 neutron histories. 

this calculation has completed the requested number of ke·ff cycles using a total of 388004 fission neutron source histories. 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXJ<XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

the following cells with fissionable material had no neut1·on tracks entering: 
97 

the following cells with fissionable material had no neut1·on collisions: 
97 

the following cells with fissionable material had no fission source points: 
97 

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 fissiona~le material were not sampled. 

x~xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

the results of thew 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, r. 99 percent keff confidence inte1•vals 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 lceffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are: 

lceff estimator lceff standard deviation 68% confidence 95% confidence 99% confidence 

collision .90078 .00131 .89946 to .90209 .89816 to .90340 .89731 to .90425 
absorption .90042 . 00118 .89924 to .90159 .89808 to .90276 .89731 to .90352 

track length .90126 .00162 .89964 to .90288 .89803 to .90449 .89698 to .90554 
col/absorp .90056 .00106 .89950 to .90163 .89844 to .90268 .89775 to .90337 

abs/trlc len .90066 .00108 .89958 to .90174 .89851 to .90280 .89781 to .90351 
col/trlc len .90079 .00132 .89947 to .90212 .89816 to .90343 .89730 to .90429 

col/abs/trlc len .90061 .00107 .89955 to .90168 .89849 to .90274 .89780 to .90343 

corr 

.4650 

.2902 

.7969 
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1mcnp version 4a ld=10/01/93 03/20/96 22:55:24 
*********************************************************,t*************** 
inp=a26xb5f outp=a26xb5fO 

1 -
2-
3-
4-
5-
6-
7-
8-
9-

10-
11-
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
27-
28-
29-
30-
31-
32-
33-
34-
35-
36-
37-
38-
39-
40-
41-
42-
43-
44-
45-
46-
47-
48-
49-
50-
51-
52-
53- ' 
54-
55-
56-

AUCF 
c 
c 
c 
c 
1 
c 
c 
c 
c 
c 
c 
c 
c 
5 

c 
c 
c 
c 
c 
76 
c 
c 
77 
c 
c 
78 
c 
c 
79 
c 
c 
80 
c 
c 
81 
c 
c 
82 
c 
c 
83 
c 
c 
84 
c 
c 
85 
c e 
86 

- B&W 15x15 FUEL,21 ASSEMBLY DBF CS/SS-8 Corroded & collapsed
Advanced Uncanistered Fuel Waste Package, collapsed basket 10k 
15000 year decay 10000 yr criticality 
CELL SPECIFICATIONS 

Assembly Sub-lattices - 1/2 Model 
0 1 3 -13 -20 FILL=1 (0 -74 0) 
1 0 1 3 -4 ·13 ·20 FILL=1 
2 0 3 4 -5 ·13 -20 FILL=1 
3 0 3 5 ·13 -20 FILL=1 

Assembly Sub-lattices - 1/4 Model 

IMP:N=1 
(0 -73.8 0) IMP:N=1 
(0 -73.8 0) IMP:N=1 
(0 -73.8 0) IMP:N=1 

(a26xb5f) 
26X/5%B 

1 0 1 2 3 -4 -13 -20 
2 0 2 3 4 -5 -13 -20 
3 0 2 3 5-13-20 

FILL=1 (0 -12.3 0) IMP:N=1 
FILL=1 (0 -12.3 0) IMP:N=1 
FILL=1 (0 -12.3 0) IMP:N=1 

ASSEMBLY LATTICE DESCRIPTION 
1 -2.1024 ·61 60 ·63 62 JMP:N=1 LAT=1 U=1 
FILL=0:3 0:7 0:0 1 1 1 1 56 56 1 1 56 56 56 1 

56 56 56 1 56 56 56 1 56 56 1 1 
1 1 1 1 1 1 1 1 S 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 62 70 1 70 70 1 1 S 1/4 model 
BARRIER CELLS 
Basket Material-Lid Ga

1
p 

3 -1.0000 1 ·20 3 -14 IMP:N=1 $ 1/2 model 
76 1 -2.1024 1 2 -20 13 -14 IMP:N=1 S 1/4 model 
Inner Barrier 
5 -8.1400 1 3 20 -21 -14 IMP:N=1 S 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 S 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 S 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 S 1/2 model 
80 1 ·2.1024 21 -22 1 2 3 ·16 IMP:N=1 S 1/4 model 
Outer Barrier 
7 -7.8320 22 •24 3 ·16 IMP:N•1 S 1/2 Model 
81 7 ·7.8320 22 ·24 1 2 3 •16 IMP:N=1 S 1/4 model 
Outer Barrier Lid 
7 ·7.8320 1 ·24 16 ·17 IMP:N•1 S 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•'I S 1!2 •odel 
83 1 ·2.1024 24 ·25 1 2 3 •17 IMP:N•1 $ 1/4 model 
12 11 of Water above Container 
3 ·1.0000 17 •19 1 -25 IMP:N•1 S 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 tMP:N•O S 1/2 Model 
85 0 •h·2:·J:,9:25 IMP:N•O S 1/4 Model 
WET PIN LATTICE DESCRIPTION 
1 ·2.1024. •26 27 ·28 29 tMPzN•1 LAT•1 U=56 
FILL •1:8 •1:8 0:0 56 16R 56 2 14R 56 56 2 14R 56 

56 2 4R 4 2 2R 4 2 4R 56 

probid 08/20/96 22:55:24 
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57- 56 2 2R 4 2 6R 4 2 2R 56 56 2 14R 56 
58- 56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
59- 56 2 14R 56 
60- 56 2 6R 6 2 6R 56 
61- 56 2 14R 56 
62- 56 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 56 
63- 56 2 14R 56 56 2 2R 4 2 6R 4 2 2R 56 
64- 56 2 4R 4 2 2R 4 2 4tR 56 
65- 56 2 14R 56 56 2 14R 56 56 16R 
66- C MIXED PIN LATTICE DESCRIPTION 
67- C 87 3 -0.001225 ·26 27 -28 29 IMP:N=1 LAT=1 U=72 
68- C FILL -8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 
69- C 57 3 4R 5 3 2R 5 3 4R 57 
70- C 57 3 2R 5 3 6R 5 3 2R 57 57 3 14R 57 
71- C 57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
72- C 57 3 14R 57 
73- C 57 3 6R 7 3 6R 57 
74- C 57 2 14R 57 
75- C 57 2 2 4 2 2 4 2 2R 4 2 2 4 2 2 57 
76- C 57 2 14R 57 57 2 ;~R 4 2 6R 4 2 2R 57 
77- C 57 2 4R 4 2 2R 4 2 4R 57 
78- C 57 2 14R 57 57 2 '14R 57 57 16R 
79- C DRY PIN LATTICE DESCRIPTION 
80- 88 3 ·0.001225 ·26 27 ·28 29 IMP:N=1 LAT=1 U=57 
81- FILL ·8:8 -8:8 0:0 57 16R 57 3 14R 57 57 3 14R 57 
82· 57 3 4R 5 3 2R 5 3 4R 57 
83- 57 3 2R 5 3 6R 5 3 ;zR 57 57 3 14R 57 
84· 57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
85- 57 3 14R 57 
86· 57 3 6R 7 3 6R 57 
87- 57 3 14R 57 
88· 57 3 3 5 3 3 5 3 2R 5 3 3 5 3 3 57 
89· 57 3 14R 57 57 3 2R 5 3 6R 5 3 2R 57 
90- 57 3 4R 5 3 2R 5 3 4R 57 
91· 57 3 14R 57 57 3 1•~R 57 57 16R 
92- C WET FUEL ROD 
93- 89 2 7.0106E-02 -30 ·10 IMP:N=1 U•2 
94· 90 4 ·6.5600 -30 10 -11 IMP:N=1 U=2 
95· 91 1 -2.1024 -30 11 IMP:N=1 U=2 
96· 92 1 -2.1024 30 ·31 -11 IMP:N=1 U=2 
97- 93 1 -2.1024 30 -31 11 IMP:N=1 U=2 
98· 94 4 ·6.5600 31 -32 -11 IMP:N=1 U=2 
99· 95 1 -2.1024 31 ·32 11 IMP:N=1 U=2 

100· 96 1 -2.1024 32 IMP:N=1 U=2 
101· C DRY FUEL ROD 
102- 97 2 7.0106E·02 ·30 -10 IMP:N=1 U=J 
103· 98 4 ·6.5600 -30 10 ·11 IMP:N=1 U=3 
104· 99 3 -0.001225 ·30 11 IMP:N=1 U=3 
105· 100 3 ·0.001225 30 ·31 -11 IMP:N=1 U•3 
106· 101 3 -0.001225 30 ·31 11 IMP:N=1 U=3 
107- 102 4 -6.5600 31 ·32 -11 IMP:N=1 U=3 
108· 103 3 ·0.001225 31 ·32 11 IMP:N=1 U=3 
109- 104 3 -0.001225 32 IMP:N=1 U=3 
110- C WET CONTROL ROD/GUIDE TUBE 
111· 105 1 ·2.1024 ·33 IMP:N=1 U=4 $No DCRA Rod 
112- C 105 9 ·7.8300 ·33 IMP:N=1 U=4 $ DCRA Rod 
113· 106 1 ·2.1024 33 ·34 IMP:N=1 U=4 
114· 107 1 ·2.1024 34 -35 IMP:N=1 U=4 $No DCRA Cladding 
115· C 107 4 ·6.5600 34 ·35 IMP:N=1 U=4 $ DCRA Cladding 
116· 108 1 -2.1024 35 -36 IMP:N=1 U=4 
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117-
118-
119-
120-
121-
122-
123-
124-
125-
126-
127-
128-
129-
130-
131-
132-
133-
134-
135-
136-
137-
138-
139-
140-
141-
142-
143-
144-
145-
146-
147-
148-
149-
150-
151 -
152-
153-
154-
155-
156-
157-
158-
159-
160-
161-
162-
163-
164-
165-
166-
167-
168-
169-
170-
171-
172-
173-
174-
175-
176-

109 
110 
c 
111 
c 
112 
113 
c 
114 
115 
116 
c 
117 
118 
119 
c 
120 
121 
122 
c 
c 
c 
c 
123 
c 
c 
c 
c 
c 
c 
126 
c 
127 
c 
c 
c 
c 
c 
c 
130 
c 
131 
c 
c 
c 
c 
c 
c 
134 
c 
135 
c 
c 
c 
c 
c 
c 
138 
c 
c 

4 -6.5600 36 -37 IMP:N=1 U=4 
1 -2.1024 37 IMP:N=1 U=4 
DRY CONTROL ROO/GUIDE TUBE 
3 ·0.001225 ·33 IMP:N=1 U=5 S No DCRA Rod 
111 9 -7.8300 -33 IMP:N=1 U=5 S DCRA Rod 
3 ·0.001225 33 ·34 IMP:N=1 U=5 
3 -0.001225 34 ·35 IMP:N=1 U=5 S No DCRA Cladding 
113 4 -6.5600 34 -35 IMP:N=1 U=S S DCRA Cladding 
3 ·0.001225 35 -36 IMP:N=1 U=S 
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 39 IMP:N=1 U=7 
FUEL CELL BASKET STRUCTURE 
Code: boron in [B=J all panels [allJ, left [LJ 1 bottom[ [b] 1 right [rl 1 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 53 IMP:N=1 U='~ 
127 1 -2.1024 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 IMP:N=1 U=9 

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

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 
132 6 -7.8320 50 ·54 IMP:N=1 U=10 

CS TUBE • ASSEMBLY RIGHT 
133 7 -7.8320 54 ·58 IMP:N=1 U=10 

SS PANEL • ASSEMBLY RIGHT 
8 -7.7700 54 lMP:N=1 U=10 

WATER GAP - ASSEMBLY TOP 
1 ·2.1024 ·55 lMP:N=1 U=11 
135 1 -2.1024 ·51 IMP:N=1 U=11 

OXIDATION LAYER CS TUBE • ASSEMBLY TOP 
136 6 ·7.8320 51 ·55 lMP:N=1 U=11 

CS TUBE - ASSEMBLY TOP 
137 7 -7.8320 55 -59 IMP:N=1 U=11 

SS PANEL • ASSEMBLY TOP 
8 ·7.7700 55 IMP:N=1 U=11 
FUEL CELL BASKET STRUCTURE - DRY - Borated panels 

GAP • ASSEMBLY LEFT 



Aug 22 08:57 1996 File Name: a26xb5fO.sum BBA000000-017'17-0200·00021 REV 00 ATTACHMENT VI - Page 4 

177-
178-
179-
180-
181-
182-
183-
184-
185-
186-
187-
188-
189-
190-
191-
192-
193-
194-
195-
196-
197-
198-
199-
200-
201-
202-
203-
204-
205-
206-
207-
208-
209-
210-
211-
212-
213-
214-
215-
216-
217-
218-
219-
220-
221-
222-
223-
224-
225-
226-
227-
228-. 
229- . 

' 230- ;'. 
,: 231-: 
.~ 232·.~:· ·•j 233•: .. 
' 234-~ 

235- .. 
. 236-

139 
c 
c 
c 
c 
c 
c 
142 
c 
143 
c 
c 
c 
c 
c 
c 
146 
c 
147 
c 
c 
c 
c 
c 
c 
150 
c 
151 
c 
c 
c 
c 
c 
c 
154 
c 
c 
155 
c 
c 
c 
c 
c 
c 
158 
c 
159 
c 
c 
c 
c 
c 
c 
162 
c 
163 
c 
c 
c 
c 

3 -0.001225 52 
139 3 -0.001225 48 

OXIDATION LAYER CS TUBE 
140 6 -7.8320 -48 52 

CS TUBE - ASSEMBLY LEFT 
141 7 -7.8320 -52 56 

IMP:N=1 IJ=12 
IMP:N=1 U=12 

- ASSEMBLY LEFT 
IMP:N=1 IJ=12 

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 
143 3 -0.001225 49 

OXIDATION LAYER CS TUBE -
144 6 -7.8320 -49 53 

CS TUBE - ASSEMBLY BOTTOM 
145 7 -7.8320 -53 57 

SS PANEL - ASSEMBLY BOTTOM 

IMP:N=1 U==13 
lMP:N=1 U=13 

ASSEMBLY BOTTOM 
IMP:N=1 U=13 

IMP:N=1 U=13 

8 -7.7700 -53 IMP:N=1 U=13 
GAP - ASSEMBLY RIGHT 

3 -0.001225 -54 
147 3 -0.001225 -50 

OXIDATION LAYER CS TUBE -
148 6 -7.8320 50 -54 

CS TUBE - ASSEMBLY RIGHT 
149 7 -7.8320 54 -58 

SS PANEL - ASSEMBLY RIGHT 

IMP:N=1 U=14 
IMP:N=1 U=14 

ASSEMBLY RIGHT 
IMP:N=1 U=14 

IMP:N=1 U=14 

8 ·7.7700 54 IMP:N=1 U=14 
GAP - ASSEMBLY TOP 

3 -0.001225 -55 
151 3 -0.001225 -51 

OXIDATION LAYER CS TUBE 
152 6 -7.8320 51 -55 

CS TUBE - ASSEMBLY TOP 
153 7 -7.8320 55 -59 

SS PANEL - ASSEMBLY TOP 

IMP:N=1 U=15 
IMP:N=1 U=15 

- ASSEMBLY TOP 
IMP:N=1 IJ=15 

IMP:N=1 U=15 

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 

PANEL • ASSEMBLY LEFT 
IMP:N=1 U•16 

1 ·2.1024 ·52 JMP:N•1 U•16 
WATER GAP - ASSEMBLY BOTTOM 

1 •2.1024 53 IMP:N•1 U=17 
159 1 ·2.1024 49 JMP:N•1 U•17 

OXIDATION LAYER CS TUBE - ASSEMBLY BOTTOM 
160. 6 •7.8320 ·49 53 IMP:N•1 U•17 

CS TUBE • ASSEMBLY BOTTOM 
161 7 •7.8320 -53 57 

PANEL ~.ASSEMBLY BOTTOM 
IMP:N•1 U•17 

1 •2.1024 ·53 IMP:N•1 U•17 
UATER GAP . - ASSEMBLY RIGHt 

:' ~63 tZ.lOZi~~.;g~4 ·5d : l~fiii•:M~;~~t U•18 
.·. OXIDAtiON LAYER CS TUBE ·ASSEMBLY RIGHT 

164 6 "7 .8320 50 •54 IMP :N•1 U•18 
CS TUBE • ASSEMBLY RIGHT 
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237- C 165 7 ·7.8320 54 ·58 IMP:N=1 U=18 
238- C PANEL • ASSEMBLY RIGHT 
239· 166 ·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 172 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· C PANEL • ASSEMBLY LEFT 
258· 174 3 ·0.001225 ·52 IMP:N=1 U=20 
259· C GAP · ASSEMBLY BOTTOM 
260· 175 3 ·0.001225 53 IMP:N=1 U=21 
261· C 175 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- C 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- C OXIDATION LAYER CS TUBE · ASSEMBLY RIGHT 
272- C 180 6 ·7.8320 50 ·54 IMP:N=1 U=22 
273- C CS TUBE - ASSEMBLY RIGHT 
274· C 181 7 -7.8320 54 ·58 IMP:N=1 U=22 
275- C PANEL · ASSEMBLY RIGHT 
276· 182 3 -0.001225 54 IMP:N=1 U=22 
277- C 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- C OXIDATION LAYER CS TUBE • ASSEMBLY TOP 
281· C 184 6 ·7.8320 51 ·55 IMP:N=1 U=23 
282· C CS TUBE - ASSEMBLY TOP 
283- C 185 7 ·7.8320 55 ·59 IMP:N=1 U=23 
284· C PANEL • ASSEMBLY TOP 
285· 186 3 ·0.001225 55 IMP:N=1 U=23 
286-
287- C SURFACE SPECIFICATIONS 
288- 1* PX 0.0 
289- C 2* PY 0.00 S For 1/4 Model 
290- 3* PZ 0.00 
291· C 4 PX 12.30 S For Collapsed Model 
292- C 5 PX 36.90 S For Collapsed Model 
293· c 6 PY 12.30 S Water Level Surface 
294- C 7 PY 36.90 S Water Level Surface 
295- c 8 PY ·12.30 S Water Level Surface 
296- c 9 PY -36.90 S Water Level Surface 
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297- 10 PZ 180.0860 S TOP ACTIVE FUEL 
298- 11 PZ 201.2360 S TOP FUEL HARDWARE 
299- c 12 PZ 226.75 STOP TUBE - (Shielding Model) 
300- 13 PZ 228.75 S TOP OF BASKET MATERIAL 
301- 14 PZ 229.25 S TOP RING/WATER GAP 
302- 15 PZ 231.75 S TOP INNER LID 
303- 16 PZ 234.75 S TOP LID GAP 
304- 17 PZ 245.75 S TOP OUTER LID 
305- c 18 PZ 268.25 S TOP SKIRT - (Shielding Model) 
306- 19 PZ 298.75 S TOP REFLECTOR REGION 
307- 20 cz 71.095 S ID OF INNER BARRIER 
308- 21 cz 73.095 S OD OF INNER BARRIER 
309- 22 cz 73.10 S ID OF OUTER BARRIER 
310- c 23 cz 76.45 S ID OF SKIRT LIP - (Shielding Model) 
311- 24 cz 83.10 s OD OF OUTER BARRIER 
312- 25 cz 113.60 s OD OF REFLECTOR REGION 
313- c PIN LATTICE BOUNDS 
314- 26 PX 0.72136 
315- 27 PX ·0.72136 
316- 28 py 0.72136 
317- 29 py -0.72136 
318- c FUEL ROD 
319- 30 cz 0.468122 
320- 31 cz 0.478790 
321- 32 cz 0.546100 
322- c CONTROL ROD/GUIDE TUBE 
323- 33 cz 0.45340 s 0.49022 
324- 34 cz 0.46990 s 0.50292 
325- 35 cz 0.54610 s 0.56007 
326- 36 cz 0.62230 s 0.63246 
327- 37 cz 0.67310 
328- c INSTRUMENTATION TUBE 
329- 38 cz 0.56007 
330- 39 cz 0.62611 
331- c ASSEMBLY LATTICE BOUNDS Actual 
332- 44 PX -10.65 S ACTUAL 10.82025 
333- 45 py -10.65 
334- 46 PX 10.65 
335- 47 py 10.65 
336- c 48 PX -11.0 S Corrosion Expansion Cards 
337- c 49 py -11.0 
338- c 50 PX 11.0 
339- c 51 py 11.0 
340- 52 PX -10.650001 S UCF Intact Inside Tube ID 
341- 53 py -10.650001 
342- 54 PX 10.650001 
343- 55 py 10.650001 
344- 56 PX -11.95 S UCF Intact Outside Tube ID 
345- 57 py -11.95 
346- 58 PX 11.95 
347- 59 py 11.95 
348- c FUEL CELL LATTICE BOUNDS 
349- 60 PX -10.65 S ACTUAL 12.30 
350- 61 PX 10.65 
351- 62 py -10.65 
352- 63 py 10.65 
353- c 45 de,ree planes 
354- 64 p • -1. 0. 0. 
355- 65 p 1 • 1. 0. o. 
356- c EXTRA CARDS 
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357-
358-
359-
360-
361-
362-
363-
364-
365-
366-
367-
368-
369-
370-
371-
372-
373-
374-
375-
376-
377-
378-
379-
380-
381-
382-
383-
384-
385-
386-
387-
388-
389-
390-
391-
392-
393-
394-
395-
396-
397-
398-
399-
400-
401-
402-
403-
404-
405-
406-
407-
408-
409-
410-
411-
412-
413-
414-
415-
416-

MODE 
c 
KCODE 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
M1 

MT1 
c 
M2 

N 
VOL 88J 

4000 1. 7 97 
KSRC -4.3 -5.7 1. 
1.44 -5.7 3. 2.88 

-5.7 -4.3 2. -4.3 
0. -4.3 5. 1.44 

·5.7 -2.9 2. -4.3 

-2.8 -5.7 5. 
-5.7 8. 4.32 
-4.3 1. -2.8 
-4.3 3. 2.88 

0. -2.9 5. 
·5.7 ·1.4 2. 
0. -1.4 5. 

-5.7 0.0 2. 

-5.7 1.4 2. 

·2.9 1. 

-4.3 -1.4 1. 
1.44 -1.4 3. 

-4.3 0.0 1. 
1.44 0.0 3. 

0. 1.4 5. 1.44 1.4 3. 
·5.7 2.9 2. -4.3 2.9 1. 
0. 2.9 5. 1.44 2.9 3. 

-5.7 4.3 2. -4.3 4.3 1. 
0. 4.3 5. 1.44 4.3 3. 

MATERIAL SPECIFICATIONS 

2.88 
-2.8 
2.88 

-2.8 
2.88 

-2.8 
2.88 

-2.8 
2.88 

-2.8 
2.88 

··1.4 -5.710. 
-~L7 9. 
-4.3 5. 
-4.3 8. 

-2.9 8. 
-'1.4 5. 
-'1.4 8. 

1).0 5. 
1).0 8. 
'1.4 5. 
'1.4 8. 
;z.9 5. 
;z.9 8. 
4.3 5. 
•L3 8. 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

-1.4 
4.32 

·1.4 
4.32 

0. 

-4.3 
-4.3 
-2.9 
-2.0 
-1.4 
-1.4 
0.0 
0.0 
1. 4 
1.4 
2.9 
2.9 
4.3 
4.3 

WATER AT 300 K d=1.0000 g/cc W/ 26X Fe203 w/ 5X 810 

-5.7 5. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

10. 
9. 

1001.50C 4.9490·2 8016.50C 4.0160·2 26000.55C 1.0277·2 
5010.50C 2.8870·6 
LWTR.01T 

3.00X/20 GWD 15000 yr decay 10000 yr crit 
8016.50C 4.6947E-02 

42095.50C 2.9555E·05 
43099.50C 2.6899E·05 
44101.50C 2.7082E·05 
45103.50C 1.7197E·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 1.0153E-07 
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417-
418-
419-
420-
421-
422-
423-
424-
425-
426-
427-
428-
429-
430-
431-
432-
433-
434-
435-
436-
437-
438-
439-
440-
441-
442-
443-
444-
445-
446-
447-
448-
449-
450-
451-
452-
453-
454-
455-
456-

c 
M3 
MT3 
c 
c 
c 
M4 

c 
M5 

c 
c 
c 
c 
c 
M7 

c 
M8 

WATER AT 300 K d=1.0000 g/cc 
1001.50C 6.6878·2 8016.50C 3.3439·2 
LWTR.01T 

M3 
Air d=0.001225 g/cc 

7014.50C ·0.80 8016.50C -0.20 
ZJRCALOY-4 d=6.56 g/cc 

8016.50C -0.0012 24000.50C ·0.0010 26000.55C -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 
25055.50C -0.0100 26000.55C -0.2857 28000.50C -0.4200 
29000.50C -0.0225 42000.50C -0.0300 

M6 
Oxidized A516 CARBON STEEL and Water Mixture 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 

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 1.6X 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 
25055.50C -0.02000 26000.55C ·0.60445 28000.50C ·0.13500 
42000.50C -0.02500 

C SS316B3A 0.87wtX B d=7.83 g/cc 
C 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 42000.50C -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 22000.50C ·0.00150 24000.50C -0.00100 25055.50C -0.00100 
C 26000.55C -0.00350 29000.50C -0.00100 
C TALLIES 
PRINT 

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-8 Corroded & collapsed - (a26xb5f) 
0 

neutron creation tracks 

source 388354 

weight window 0 
cell importance 0 
weight cutoff 0 
energy importance 0 
dxtran 0 
forced collisions 0 
exp. transform 0 

weight energy 
(per source particle) 

9.9909E·01 

0. 
0. 
5.1206E-02 
0. 
o. 
0. 
0. 

2.0536E+OO 

0. 
o. 
5.3136E-06 
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 

7 
0 
0 
0 
0 

389025 
0 
0 
0 
0 

08/21/96 00:50:24 
probid = 08/20/96 22:55:24 

weight energy 
(per source particle) 

9.1811E-06 
0. 
0. 
0. 
0. 
5.1889E-02 
0. 
0. 
0. 
0. 

2.6297E-05 
0. 
0. 
o. 
0. 
1.0547E-05 
0. 
0. 
0. 
0. 
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upscattering 

(n,xn) 
fission 

total 

0 

1352 
0 

389706 

number of neutrons banked 

0. 

2.7427E-03 
0. 
1.0530E+OO 

7.6094E-08 

2.2046E-03 
0. 
2.0559E+OO 

neutron tracks per source particle 
neutron callisions per source particle 
total neutron collisions 
net multiplication 

678 
1.0035E+OO 
4.7025E+01 

18262445 
1.0014E+OO .0001 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

114.87 minutes 
114.77 minutes 

3.3838E+03 
255297822 

range of sampled source weights = 9.5034E-01 to 1.1019E+OO 

downscattering 
capture 
loss to (n,xn) 
loss to fission 

total 

average lifetime, shakes 

0 
0 

674 
0 

389706 

escape 2.1281E+04 
capture 2.3934E+03 
capture or escape 2.3936E+03 
any termina~ion 2.5626E+03 

maximum number ever in bank 
bank overflows to backup file 
field length 
most random numbers used was 

0. 
6.5097E-01 
1.3673E-03 
3.4880E-01 
1.0530E+OO 

cutoffs 

1.9191E+OO 
3.5891E-02 
1.1601E-02 
8.9234E-02 
2.0559E+OO 

teo 1.0000E+34 
eco .OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

9706 in history 186745 

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 skip 7 cycles and run a total of 97 cycles with nominally 
this problem has run 7 inactive cycles with 27794 neutron histories and 90 active cycles with 

4000 neutrons per cycle. 
360560 neutron histories. 

this calculation has completed the requested number of ke·ff cycles using a total of 388354 fission neutron source histories. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

the following cells with fissionable 11aterial had no neut1ron tracks entering: 
97 

the following cells with fissionable 11aterial had no neut1ron collisions: 
97 

the following cells with fissionable 
97 

11aterial 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. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

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

the kC collision) cycle values appear normally distributed at the 95 percent confidence level 
the k(absorptlon) cycle values appear normally distributed at the 95 percent confidence level 
the kCtrk length) cycle values appear normally distributed at the 95 percent confidence level 

the final tstl•ated coMbined col(lsion/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 
I· '; 

the estimated collision/absorption neutron removal lifetf•e • 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 keff standard deviation 68X confidence 95X confidence 99X confidence corr 

collision .90068 .00127 .89941 to .90196 .89815 to .90322 .89732 to .90405 
absorption .90008 .00132 .89876 to .90140 .89746 to .90270 .89660 to .90356 

track length .89966 .00142 .89824 to .90108 .89683 to .90249 .89591 to .90342 
col/absorp .90040 .00109 .89931 to .90149 .89822 to .90258 .89751 to .90329 .4081 

abs/trk len .89989 .00111 .89879 to .90100 .89769 to .90210 .89697 to .90282 .2980 
col/trk len .90039 .00126 .89913 to .90165 .89789 to .90290 .89707 to .90371 • 7472 

col/abs/trk len .90019 .00108 .89910 to .90127 .89803 to .90235 .89732 to .90305 
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c 11 R r. 

Number [ ensitv W 

Element Symbol 
1 Hydrogen H 

D 
T 

2 Helium He 
He 

3 Lithium li 
li 

4 Beryillium Be 
5 Boron B 

B 
6 Carbon c 

c 
7 Nitrogen N 
8 Oxygen 0 
9 Fluorine F 

11 Sodium Na 
12 Magnesium Mg 
13 Aluminum AI 
14 Silicon Si 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

15 Phosphoru P 
16 Sulfur s 
17 Chlorine Cl 
19 Potasium K 
20 Calcium Ca 
22 Titanium Ti 
23 Vanadium v 
24 Chromium Cr 
25 Manganese Mn 
26 Iron Fe 
27 Cobalt Co 
28 Nickel Ni 
29 Copper Cu 
30 Zinc Zn 
33 Arsenic As 
38 Strontium Sr 
40 Zirconium Zr 
41 Niobium Nb 
42 Molybdenu Mo 

Mo 
43 Technetium Tc 
44 Ruthenium Ru 
45 Rhodium Rh 
47 Silver Ag 
48 Cadmium Cd 
49 Indium In 
50 Tin Sn 
54 Xenon Xe 

Xe 
55 Cesium Cs 

Cs 

n 

rksheet: 

Isotope 
H-1 
H-2 
H-3 
nat. 
He-4 
Li-6 
Li-7 
Be-9 
B-10 
B-11 
nat. 
C-12 
N-14 
0-16 
F-19 
Na-23 
nat. 
Al-27 
nat. 
P-31 
S-32 
nat. 
nat. 
nat. 
nat. 
nat. 
nat. 
Mn-55 
nat. 
Co-59 
nat. 
nat. 
nat. 
As-75 
nat. 
nat. 
Nb-93 
nat. 
Mo-95 
Tc-99* 
Ru-101 
Rh-103 
Ag-109 
nat. 
nat. 
nat. 
Xe-131 • 
Xe-135 • 
Cs-133 
Cs-135 

External Criticality Worksheet BBA000000-01717-0200-00021 REV 00 Attachment VII Page I 

F F (.; 1-1 I .I K L M -,-_ _N_ ___ ,--· 0 
----·· ••••••• Base Case at 300 K ••••• ··-!--·--case s~a 

Isotope List Far Field C ticality- 8% U02 in beginn ng- 40% P rosily Tuff w/ water 
--· 

Tuff Porosit 40% Years Critical 0 ·- ··-
Volume 11494000.00 U02 added 0 

-~- --------
MCNP ID Atomic Wei hi U02% 8% Numbe 
1001.50C 1.007825 

- ----···- -· 
ISOTOPE Gm/Critic Aw WI% 

f-·· 
MCNP ID Dens it~ 

1002.55C 2.014102 
- -----· 

SM149 0 148.91718 
·--t--· 

62149.50c O.OOOOE+OO 
·-· -· 

1003.50C 3.01605 SM151 0 150.919919 62151.50c O.OOOOE+OO 
2000.01C 4.0026 

---
ND143 0 142.909779 

--f-
60143.50c O.OOOOE+OO 

2004.50C 4.002631 
-----· 

RH103 0 102.905511 
t--··· 

45103.50c O.OOOOE+OO - -----·· 
3006.50C 6.015125 EU151 0 150.919838 63151.55c O.OOOOE+OO 
3007.55C 7.016004 

·-- -·---
GD157 0 156.924025 

f-
64157.50c O.OOOOE+OO - -· 

4009.50C 9.012186 GD155 0 154.922664 64155.50c O.OOOOE+OO 
5010.50C 10.01294 

-· --
CD(113) 0 112.4 

-- t-- 48000.50c O.OOOOE+OO -· -·--
5011.56C 11.00931 XE131 0 130.905069 54131.50c O.OOOOE+OO - ----· 
6000.50C 12.01115 CS133 0 132.905355 55133.50c O.OOOOE+OO - -· 
6012.50C 12 TC99 0 98.90628 43099.50c O.OOOOE+OO 

-· -· 
7014.50C 14.00307 SM147 0 146.914867 62147.50c O.OOOOE+OO 

-·-· 
8016.50C 15.99492 XE135 0 134.9063 54135.50c O.OOOOE+OO -· 
9019.50C 18.9984 ND145 0 144.912538 60145.50c O.OOOOE+OO 
11023.50C 22.98977 

- -·--~-
M095 0 94.905839 42095.50c O.OOOOE+OO 

-· --·· 
12000.50C 24.312 U233 0 233.039522 92233.50c O.OOOOE+OO 

-· -· 
13027.50C 26.98154 U234 0 234.040904 92234.50c 4.6944E-07 - -· 
14000.50C 28.086 U235 0 235.043915 92235.50c 3.8253E-05 -. 
15031.50C 30.97376 U236 0 236.045637 92236.50c 9.1532E-06 -- --· 
16032.50C 31.97207 U238 0 238.05077 92238.50c 1.9055E-03 
17000.50C 35.452 NP237 0 237.048056 92237.55c 2.1829E-06 -
19000.50C 39.102 PU238 0 238.049511 94238.50c O.OOOOE+OO -
20000.50C 40.08 PU239 0 239.052146 94239.55c O.OOOOE+OO 
22000.50C 47.9 

- r--
PU240 0 240.053882 94240.50c. O.OOOOE+OO 

23000.50C 50.942 
- f---

0 0 15.994915 
--r- 8016.50c 4.2818E-02 

24000.50C 51.996 
- t---· 

water H 1.00782519 1001.50c 2.1396E-02 
25055.50C 54.93805 

- r--
0 15.994915 

26000.55C 55.847 
- 1-----· 

Tuff 0 15.994915 
-- t--

27059.50C 58.93319 
- t---· 

Na 22.9897707 11023.50c 3.9366E-04 
28000.50C 58.71 

- t----
Mg 24.312 12000.50c 2.3128E-04 

29000.50C 63.54 
- f---

AI 26.9815389 13027.50c 2.6070E-03 
65.37 

- t---· 
Si 28.086 14000.50c 1.1406E-02 

33075.35C 74.9216 
- r--· 

K 39.102 
·-f-· 

19000.50c 5.5591E-04 
87.62 

- f---
Ca 40.08 20000.50c 5.6949E-04 

40000.50C 91.22 
- t---· 

Fe 55.847 26000.55c 1.4037E-04 
41093.50C 92.90638 

- t---· 
TOTAL 0 8.20735E-02 -

42000.50C 95.94 - 1---·----· -· 42095.50c 94.90584 -
••••• Base< ase at 50 C (3 3 K) Case sp40a2 

43099.50c 98.90628 - f--·--- -· 
44101.50c 100.9056 Far Field C ticality - 8% U02 in beginn ng-40%P rosil:f Tuff wl water 
45103.50C 102.9055 

- t---· 
Tuff Porosit 40% Years Critical 0 - -· 

47109.50C 108.9048 Volume 11494000.00 U02 added 0 -
48000.50C 112.4 U02% 8% T=50 C de 0.99 Numbe 

114.82 
- t---· 

ISOTOPE Gm/Critic Av. WI% MCNP ID Densih --· 50000.35C 118.69 SM149 0 148.91718 62149.50c O.OOOOE+OO 
54131.50c 130.9051 • AW froni_ < hart of the udides SM151 0 150.919919 

-- f-· 62151.50c O.OOOOE+OO 
54135.50c 134.9063 ND143 0 142.909779 

·--f-
60143.50c O.OOOOE+OO 

55133.50c 132.9054 
-

RH103 0 102.905511 45103.50c __ O.OOOOE+OO 
--· 

55135.50c 134.9058 EU151 0 150.919838 63151.55c O.OOOOE+OO --·--· 



lespher2 sheet c 08/29/96 

A B c 
56 Barium Ba 
57 Lanthanum La 
58 Cerium Ce 
60 Neodymiu Nd 

Nd 

c 
56 
57 
58 
59 
60 
61 
62 
63 
64 

65 
66 
67 
68. 

Number [ ensity W 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 

104 
105 
106 
107 
108 
109 
110 

62 

63 

64 

72 
73 
74 
82 
92 

93 
94 

95 

96 

36 

Element 
Samarium 

Europium 

Gadolinium 

Hafnium 
Tantalum 
Tungsten 
Lead 
Uranium 

Neptunium 
Plutonium 

Americium 

Curium 

Krvoton 

Number [ 

Number De 
Avogadro's 
Atomic Wei 

Symbol 
Sm 
Sm 
Sm 
Sm 
Sm 
Eu 
Eu 
Eu 
Gd 
Gd 
Gd 
Hf 
Ta 
w 
Pb 
u 
u 
u 
u 
u 
Np 
Pu 
Pu 
Pu 
Pu 
Pu 
Pu 
Am 
Am 
Am 
Cm 
em 
Cm 
Kr 

ensityW 

sity =(Wei 
Jljumber[Na 
ht[Aw] 

D 
nat. 
nat. 
nat. 
Nd-143 
Nd-145 

rksheet: 

Isotope 
Sm-147 
Sm-149 
Sm-150 
Sm-151 
Sm-152 
Eu-151 
Eu-153 
Eu-154 
nat. 
Gd-155 
Gd-157 
nat. 
Ta-181 
nat. 
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 
Kr-83 

rksheet: 

ht %) • (Density) 
0.602252 

External Criticality Worksheet BBA000000-01717-0200-00021 REV 00 Attachment VII Page J.. 

E F G ,___H_ __ _ __l J K l M N 0 
137.34 GD157 0 156.924025 64157.50c O.OOOOE+OO 
138.91 

•. r---------· --
GD155 0 154.922664 64155.50c O.OOOOE+OO 

140.12 
·I-· CD(113) 0 112.4 48000.50c O.OOOOE+OO 

60143.50c 142.9098 
- r----

XE131 0 130.905069 54131.50c O.OOOOE+OO 
60145.50c 144.9125 

- r----
CS133 0 132.905355 55133.50c O.OOOOE+OO -I---
TC99 0 98.90628 

----
43099.50c O.OOOOE+OO 

-~----------- SM147 0 146.914867 62147.50c O.OOOOE+OO 
- !--------

XE135 0 134.9063 54135.50c O.OOOOE+OO -
ND145 0 144.912538 60145.50c O.OOOOE+OO 

Isotope List Continued 
- r---
- '--· 

M095 0 94.905839 42095.50c O.OOOOE+OO 
U233 0 233.039522 92233.50c O.OOOOE+OO -
U234 0 234.040904 92234.50c 4.6944E-07 ---

MCNPID Atomic Wei ht U235 0 235.043915 92235.53c 3.8253E-05 ------
146.9149 U236 0 236.045637 92236.50c 9.1532E-06 ---

62149.50C 148.9172 U238 0 238.05077 92238.53c 1.9055E-03 ---
149.9173 NP237 0 237.048056 93237.50c 2.1829E-06 
150.9199 

--· 
PU238 0 238.049511 

--r--
94238.50c O.OOOOE+OO .. 

151.9198 PU239 0 239.052146 94239.55c O.OOOOE+OO ---
63151.55C 150.9198 PU240 0 240.053882 94240.50c O.OOOOE+OO ---
63153.55C 152.9212 0 0 15.994915 8016.53c 4.2711E-02 -
63154.50C 153.9231 H 1.00782519 1001.53c 2.1182E-02 ---
64000.35C 157.25 0 15.994915 - --
64155.50C 154.9227 0 15.994915 -
64157.50C 156.924 Na 22.9897707 11023.50c 3.9366E-04 ---
72000.50C 178.49 - Mg 24.312 12000.50c 2.3128E-04 
73181.50C 180.948 AI 26.9815389 13027.50c 2.6070E-03 

·-· 
74000.55C 183.85 Si 28.086 14000.50c 1.1406E-02 -
82000.50C 207.19 K 39.102 19000.50c 5.5591E-04 -
92233.50C 233.0395 Ca 40.08 20000.50c 5.6949E-04 
92234.50C 234.0409 ·I--· Fe 55.847 26000.55c 1.4037E-04 -
92235.50C 235.0439 TOTAL 0 8.17526E-02 -
92236.50C 236.0456 ...... 100,( 00 year hyd oiOQic cycle cases - years ritical indiCl ted below is full po\'1 er equivalent c -
92238.50C 238.0508 Far Field C ticality- 8% U02 in beginr ng-40%P rosily Tuff w/ water w/ U02 additio 
93237.55C 237.0481 

- r----
Tuff Porosit 40% Years Critical 50000 -

94238.50C 238.0495 Volume 11494000.00 U02 added 0.052391664 
94239.55C 239.0521 

·I--· 
U02% 8% T=50 C de 0.99 Numbe 

94240.50C 240.0539 
- r----

ISOTOPE Gm/Critic Ay, Wt% MCNP ID Densih 
94241.50C 241.0567 

- r----
SM149 8.79E+OO 148.91718 62149.50c 3.0928E-09 

94242.50C 242.0587 
-I---

SM150 1.85E+02 149.917276 62150.50c 6.4659E-08 
94243.35C 243.062 

·I--· ND143 9.53E+02 142.909779 60143.50c 3.4941E-07 -
95241.50C 241.0567 RH103 3.99E+02 102.905511 45103.50c 2.0316E-07 -
95242.50C 242.0595 - '--- EU151 3.76E+01 150.919838 63151.55c 1.3054E-08 
95243.50C 243.0614 - '----

KR83 5.03E+01 82.914137 36083.50c 3.1787E-08 
96243.35C 243.0614 GD155 6.66E-01 154.922664 64155.50c 2.2525E-10 -
96245.35C 245.0654 CS135 1.05E+03 134.90577 55135.50c 4.0782E-07 -
96248.35C 248.0722 XE131 4.50E+02 130.905069 54131.50c 1.8012E-07 -
36083.50C 82.91414 CS133 1.06E+03 132.905355 55133.50c 4.1790E-07 -

TC99 6.21E+02 98.90628 43099.50c 3.2898E-07 ---
SM147 3.89E+02 146.914867 62147.50c 1.3874E-07 -·--
SM152 7.57E+01 151.919756 62152.50c 2.6109E-08 -

. (Na) I (Aw ND145 6.66E+02 144.912538 60145.50c 2.4081E-07 -
M095 7.23E+02 94.905839 42095.50c 3.9916E-07 -
U233 1.87E+02 233.039522 92233.50c 4.2045E-08 -
U234 2.38E+03 234.040904 92234.50c 8.4027E-07 
U235 1.54E+05 235.043~~-- 92235.50c 5.9382E-05 

··--
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c 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 

A 
TUFF & We 

40% Porosi 

Multiply 30. 
Porosity Tu 
1-0.4)/(1-0. 

B 
er Number 

H20 

Tuff 

% 
by 

306) 

Feed 

U02 

c D 
Densities 

H 6.6861260E-02 
0 3.3430630E-02 
0 2.8209363E-02 
Na 3.9366415E-04 
Mg 2.3127847E-04 
AI 2.6069628E-03 
Si 1.1406406E-02 
K 5.5590692E-04 
Ca 5.6949182E-04 
Fe 1.4036533E-04 

3.0%/20 G WD/mt 
Full Density 

0 4.8888950E-02 
U-234 5.8680620E-06 
U-235 4.7816080E-04 
U-236 1.1441480E-04 
U-238 2.3818750E-02 
Np-237 2. 7286570E-05 

External Criticality Worksheet BBA000000-01717-0200-00021 REV 00 

E F G ,_ _ _H__ __ ____ j __ J __K__ 
U236 4.62E+04 

~-~-- ~-

U238 8.63E+06 

f-----
NP237 9.53E+03 
PU238 O.OOE+OO r-------
PU239 5.81E+03 f-------
PU240 5.87E+01 

. '-----
0 0 -------- -----
H --------- -
0 ------ ~-
0 c------
Na --

-- Mg 
AI 
Si --
K ---

wt fraction 
0.118494 
0.000208 

Ca -------1---
Fe ------f----
TOTAL 8854835 ------

0.01703 --
0.004092 --
0.859195 

0.00098 
1 

Far Field C ticality- 8% r-----
Tuff Porosit r----

Volume t-------
U02% r-----

ISOTOPE Gm/Critic r--------
SM149 8.79E+OO 

r----- SM150 1.85E+02 
ND143 9.53E+02 

r----- RH103 3.99E+02 
EU151 3.76E+01 r--------
KR83 5.03E+01 

t--- GD155 6.66E-01 
CS135 1.05E+03 

f---
XE131 4.50E+02 r----· 
CS133 1.06E+03 

f-- TC99 6.21E+02. 
t---

SM147 3.89E+02 
r-----~--

SM152 7.6E+01 r----
ND145 6.66E+02 

'---
M095 7.23E+02 

~-------
U233 1.87E+02 
U234 2.38E+03 --
U235 1.54E+05 
U236 4.62E+04 -----
U238 8.63E+06 --
NP237 9.53E+03 
PU238 O.OOE+OO -----
PU239 5.81E+03 
PU240 5.87E+01 
0 0 --
H 
0 
0 

r--- Na 
Mg 

'-------~--

Attachment VII Page3 

L M N 0 
236.045637 92236.50c -- 1.6250E-05 

238.05077 92238.50c 3.1474E-03 
237.048056 93237.50c 3.5361E-06 
238.049511 94238.50c O.OOOOE+OO 
239.052146 

---
94239.55c -- 1.2735E-06 

240.053882 94240.50c 1.2813E-08 
15.994915 SUM 8016.50c 4.3539E-02 

-· 
1.00782519 1001.50c 1.7714E-02 ---------- -------

15.994915 -----
15.994915 

22.9897707 11023.50c 3.9366E-04 
24.312 12000.50c -- 2.3128E-04 

26.9815389 13027.50c 2.6070E-03 
28.086 14000.50c 1.1406E-02 
39.102 19000.50c 5.5591E-04 
40.08 20000.50c 5.6949E-04 

55.847 26000.55c 1.4037E-04 
8.03881 E-02 

f-· 

U02 in beginn ng -40% P rosily Tuff w/ water 
40% Years Critical 50000 

11494000.00 U02 added 0.052391664 
8% T=265 Cd f--

0.776 Numbe 
Av. Wt% MCNP ID Densit~ 

148.91718 62149.5~~ f-· 3.0928E-09 
149.917276 62150.50c 6.4659E-08 
142.909779 60143.50c 3.4941E-07 
102.905511 45103.50c ~- i0316E-07 
150.919838 63151.55c 1.3054E-08 
82.914137 36083.50c 3.1787E-08 

154.922664 64155.50c 2.2525E-10 
134.90577 55135.50c 4.0782E-07 

130.905069 54131.50c 1.8012E-07 
132.905355 55133.50c 4.1790E-07 

98.90628 43099.50c 3.2898E-07 
146.914867 62147.50c 1.3874E-07 
151.919756 62152.50c 2.6109E-08 
144.912538 60145.50c 2.4081E-07 
94.905839 42095.50c 3.9916E-07 

233.039522 92233.50c 4.2045E-08 
234.040904 92234.50c 8.4027E-07 
235.043915 92235.53c 5.9382E-05 
236.045637 92236.50c 1.6250E-05 

238.05077 92238.53c 3.1474E-03 
237.048056 93237.50c 3.5361E-06 
238.049511 94238.50c O.OOOOE+OO 
239.052146 94239.55c 1.2735E-06 
240.053882 94240.50c 1.2813E-08 

15.994915 SUM 8016.50c 4.1624E-02 
1.00782519 1001.50c r-- 1.3885E-02 

15.994915 
15.994915 

f---· 3.9366E-04 22.9897707 11023.50c 
24.312 12000.50c 2.3128E-04 

-~------



lespher2 sheet c 08/29/96 

c 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

A A c [) F 

External Criticality Worksheet BBA000000-01717 -0200-00021 REV 00 

F G --,----_1_ J K 
AI 

·-·r---~---- 'Sl --
K ---1----
Ca ··-r----· 
Fe 

-1---- TOTAL 8854835 

·-· 

-1--- Far Field C ticality - 8% 
Tuff Porosit 

Volume 
-·-!--· 

U02% 
---~ r---------

ISOTOPE Gm/Crilic -- r-------
SM149 8.79E+OO 
SM150 1.85E+02 

··-1---· 
ND143 9.53E+02 

--~-------- RH103 3.99E+02 
EU151 3.76E+01 -
KR83 5.03E+01 

--1---· 
GD155 6.66E-01 --1---
CS135 1.05E+03 
XE131 4.50E+02 

-r-- CS133 1.06E+03 
TC99 6.21E+02 --
SM147 3.89E+02 
SM152 7.6E+01 
ND145 6.66E+02 
M095 7.23E+02 --- U233 1.87E+02 --
U234 2.38E+03 

·-· 
U235 1.54E+05 
U236 4.62E+04 ... 
U238 8.63E+06 
NP237 9.53E+03 
PU238 O.OOE+OO 
PU239 5.81E+03 
PU240 5.87E+01 

--·-
0 0 
H 
0 --
0 .. 
Na .. 
Mg 
AI 
Si 
K --
Ca 
Fe 
TOTAL 8854835 ... 

---

--1---· 
··-

.. '----

Attachment VII Page "'f 

L M lL __ 0 
26.9815389 13027.50c 2.6070E-03 

28.086 14000.50c 1-- 1. 1406E-02 
39.102 19000.50c 5.5591E-04 

40.08 20000.50c 5.6949E-04 
55.847 26000.55c l-_:t_.4037E-04 

1-_7 .46445E-02 
••• case sp401n 

U02 in beginn ng- 40% P rosily Tuff w/ water no additional U 
40% Years Critical 50000 

11494000.00 U02 added 0.052391664 
8% T=50 C de 0.99 Numbe 
Av. Wt% MCNP ID Densii'J 

148.91718 62149.50c 3.0928E-09 
149.917276 62150.50c 6.4659E-08 
142.909779 60143.50c 3.4941E-07 
102.905511 45103.50c 2.0316E-07 
150.919838 63151.55c 1.3054E-08 
82.914137 36083.50c 3.1787E-08 

154.922664 84155.50c 2.2525E-10 
134.90577 55135.50c 4.0782E-07 

130.905069 54131.50c 1.8012E-07 
132.905355 55133.50c 4.1790E-07 

98.90628 43099.50c 3.2898E-07 
146.914867 62147.50c 1.3874E-07 
151.919756 

-
62152.5oc 2.6109E-08 ----

144.912538 60145.50c 2.40~~ 
94.905839 42095.50c 3.9916E-07 

233.039522 92233.50c 4.2045E-08 
234.040904 92234.50c 5.3283E-07 
235.043915 92235.50c 1-- 3.4330E-05 
236.045637 92236.50c 1.0255E-05 

238.05077 92238.50c 1.8995E-03 
237.048056 93237.50c 2.1065E-06 -- -
238.049511 94238.50c O.OOOOE+OO 
239.052146 94239.55c 1.2735E-06 
240.053882 94240.50c 1.2813E-08 

15.994915 
--

SUM 8016.50c 4.2711E-02 
1.00782519 1001.50c 2.1182E-02 -- --

15.994915 -
15.994915 ------

22.9897707 11023.50c 3.9366E-04 
24.312 12000.50c 2.3128E-04 -- --

26.9815389 13027.50c 2.6070E-03 
28.086 14000.50c 1.1406E-02 
39.102 19000.50c I--_5.5591E-04 

40.08 20000.50c 5.6949E-04 
55.847 

--
~---26000~~c 1.4037E-04 --

8.17479E-02 -------
---------
--1--------- C---

-·------- -· 
1-·-------

·---- ----
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1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

c p 

water 

ruff 

0 

IFar Field C1 

!ISOTOPE 
l§r-1149 
ISM151 
INU143 
IRH103 
IEU151 
1(.;0157 
IGD155 
CD(113) 
IXE131 
CS133 

G99 
ISM147 
IXE135 
IN[)145 
IM095 
U233 
U234 
U235 
U236 
U238 
INP237 
IPU238 
IPU239 
fll.240 

H 

Na 

~9. 
AI 
Si 

Ca 
Fe 
TOTAL 

Far Field 

IISC OPE 
SM149 
SM151 
ND143 
~103 
SM152 
GD157 
G[ 1155 
:;c 13) 
XE 131 
GSI33 
lC 99 
§M147 
<E135 

R 
t•••• Base case al 

'ticality • 8% U02 
!Tuff Porosity= 

Volume 
U02% 

um/vmlcal % 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

casesw/ 

iticalitv · 8% U02 
Tuff Porosity= 

Volume 
U02% 

1.05E..02 
4.62E-03 
5.84!:·02 
1.79E-02 
2.75E·03 
7.73E-05 
3.58E-04 
6.62E·04 
2.44E..02 
6.18E·02 
3.98E·02 
2.08E..02 
8JE..05 

s T 
!Power T=265C lease sp40a 1 

lin beginning· 40' , Porosity Tuff w. 
40% 

11494000.00 
8% IT=265 den= 
Ay, IWt% 

148.91718 
150.919919 
142.909779 
102.905511 
150.919838 

154.922664 
112.4 

130.905069 
132.905355 

98.90628 
146.914867 

134.9063 
144.912538 
94.905839 

234.040904 

238.05077 
237.048056 
238.049511 
239.052146 

15.994915 
1.00782519 

15.994915 
15.994915 

22.9897707 
24.312 

26.9815389 
28.086 
39.11g 

40.08 
55.847 

J2 addition at 13< gtyear 
case names 

in beqinning • 40 Porosity ruff w, 
40% 

1 
8% f=265 den= 
Ay, IWt% 

148.91718 
150.919919 
142.909779 
102.905511 
151.919756 
I !ill !17407!\ 

12.4 
130 !105069 

98.90628 
146.914867 

134.9063 
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II v w X y 7 AA AR Ar. An 
:of nitial 1fromSA: i2H which was ba sed on MCNP wt. [actions 

I water IF ar Field C1 lticality • 8% U• J2 in beginnin1 · 40% Pore sity Tuff w/ water ••• These # densiti i;!s were not 
Years Critical 0 Tuff Porosity= 40% Years Critical 0 

U02 added 0 Volume 1 _u02 added 0 
r76 Numbe1 U02% 8% f=265 d r76 Numbel 

MCNP ID Density iiSC OPt: Av. IWt% MCNP I[ Density 
0 OOOOF+OO ISM14g 0 148.91718 62149.50c I.OOOOF+OO 

6215· .SOc OOOOE+OO ISM151 0 150.919919 _62151.50c 
60143.50c O.()()()()E+OO IND143 142.909779 60 143.50c 
45103.50c O.OOOOE+OO IRH103 0 102.905511 45103.50c I,OOOOF •OO 

6315· .SSe IEU151 0 150.919838 63151.55c 
6415~ .SOc O.()()()()E+OO G[ 157 _0 156.924025 64157.50c 
64155.50c O.OOOOE+OO GD155 64155.50c 

ICD(113l 0 112.4 4AOOO 5/lr. 
5413' .SOc O.()()()()E+O <E13' 54131.50c I.OOOOE+OO 
55133.50c O.()()()()E+OO CS133 55133.50c I.OOOOE+OO 

O.OOOOE+OO TC99 0 98.90628 43099.50c I.OOOOF+OO 
6214< .SOc O.()()()()E+OC :SM14~ 0 146.914867 _62147.50c 
54135.50c O.()()()()E+OO (E135 134.9063 54135.50c 

O.OOOOE+OO !ND145 0 144.912538 60145.50c I OOOOF+OO 
O.OOOOE+O !M095 0 94.905839 42095.50c I.OOOOE+OO 
O.()()()()E+OC U233 233.039522 92233.50c I.OOOOE+OO 

92234.50c 4.6944E-07 U234 2119.55337 234.040904 92234.50c 4.7453E..07 
jU235 171683.823 235.043915 92235.53c 3.8273E-05 

9.1532E..Q6 U236 41179.894 236.045637 92236.50c 9.14'11E-06 
!1?71A!i~r. 1.9055E..03 U238 8657769.92 238.05077 92238.53c 1.9057E-03 
93237.50c 2.1829E..06 :NP237 9992.18017 237.048056 93237.50c 2.2087E·06 
94238.50c O.OOOOE+OO IPU238 0 238.049511 94238.50c I.OOOOE+OO 
94239.55c O.OOOOE+OO IPU239 239.052146 94239.55c I.()()()()E+OO 
94240.50c PU240 0 ?• 1.05~AA? 94240.50c I OOOOF+OO 

80 16.53c 4.0422E·02 15.994915 8016.53c 4.0422E·02 
1001.53c .6603E..02 H .00 i82519 OO'I.53c 1.6603E-02 

0 15.994915 
15.994915 

11023.50c Na 22.9897~ 07 023.50c 
12000.50c Mg 24.312 12000.50c 2.3128E·04 
13027.50c 2.60 70E-03 AI 26.9815389 1302i'.50c 2.6070E·03 
14000.50c .1406E·02 Si 28.086 14000.50c .1406E·02 
19000.50c 39.102 19000.50c 5.5591E·04 
20000.50c 5.6949E·04 Ca 40 08 20000.50c 
26000.55c .4037E·04 Fe 55.847 26000.55c .4037E..Q4 

7. TOTAL 8882745.38 7. 

....... Assume no additional , atte · criticality 'tiation. 
MCNPcasent ~mes •)1n 

water Far Field iticality . 8% u )2 in beginnin! J· 40% Pore i;ity uff w/ water 
(ears Critical uff Porosity= 40% Years Critical 

U02 added 1.04783E..Q6 Volume 11494000.00 U02 added 0 
.776 Numbel U02% 8% IT=265 d ().776 Numbel 

MCNP ID Density IISC JPE Gm/Critical Ay, IWt% MCNP IC Density 
62149.50c ISM149 1.05E-02 148.91718 62149.50c 3.6945E-12 
62150.50c .6040E·12 ISM151 4.62E-03 150.919919 62150.50c 1.6040E-12 
60143.50c 2.1412E·' IND143 5.84E·02 142.909779 60 143.50c 2.1412E·1 
45103.50c 9.1143E-12 IRH103 1.79E-02 102.905511 45103.50c 9.1143E-12 
62152.50c 9.4847E-13 ISM152 2.75E·03 151.919756 62152.50c 9.4847E-13 
64157.50c 2.5811E-14 IGD157 7.73E..Q5 156.924025 64157.50c 2.581IE-14 
64155.50c 1.2118E-13 GD155 .58E..04 154.922664 _64155.50c 1.2118E·13 
48000.50c 3.0860E-13 ::0(113] i.62E-04 12.4 48000.50c 
54131.50c 9.7665E-12 IXE131 !.44E-02 130 !10506!1 54131.50c 9.7665E-12 
55'133.50c 2.43~ GS133 18E-02 _§§133.50c 2.4364E·11 
43099.50c 2.1085E·' G99 1.98E·02 98.90628 43099.50c 2. 085E·1 
62147.50c 7.4290E-12 ISM147 2.08E-02 146.914867 62147.50c 7.4290E-12 
54135.50c 3.3790E-14 'XE135 8.7E-05 134.9063 --~1_3550c .3790E-14 
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c 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 

p 

I se sp401 

Q 
IN[ 145 

~83 
U233 
U234 
U2_35 
U236 
U238 
f\IF'237 
PU238 
IPU239 
IPU240 

IH 
D 

IQ_ 
INa 
IMg 
IAI 
lSi 
IK 
ICa 
I Fe 

rAL 

IFarFietd 

'ISC OPE 
:SM149 
Sl\1151 
ND143 
RH103 
SM152 
GQ157 
GD155 
CD(113) 
XE_131 
CS133 
TC99 
SM147 
XE135 
ND145 
MU95 
U233 
J234 

U235 
IU236 

J238 
INP23< 
IPU238 
IPU239 
IPU240 
lQ_ 
IH 
10 

INa 
IMg 
IAI 
lSI 
!K 
Ca 
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R 
3.79E-02 

2.92E~03 
2.84E-03 
2.12E+03 
1.72E+05 
4.12E+04 
8.66E+06 
9.99E+03 
4.39E-02 
.18E+OO 

5.81E-06 
0 

88853" .5098 

s 
144.912538 

82.914_13_7 

234.040904 
235.043915 

238.05077 
237.048056 
238.049511 
239.052146 
)4r 

15.994915 
.00782519 
15.994915 
15.994915 

22.9897~ 07 
24.312 

28.086 
39. 02 
40.08 

55,!147 

T u 
60145.50c 
'><:nR'> ~n. 

92233.50c 
92234.50c 

93237.50c 

94240.50c 
SUM 8016.53c 

oo·t.53c 

11023.50c 
12000.50c 
13027.50c 
14000.50c 
19000.50c 

lticalitv- 8% UC lin be~innin~- 40' Porosity Tuff w11water 
full Porosity= 40% Years C:ritical 

Volume 11494000.00 U02 added 
U02% . 8% IT=265 C den= 0.776 

.05E-O' 
4.10E-02 
5.51E-01 
2.09E-O' 
2.75E-02 
7.32E-04 
3.58E-03 
6.65E-03 
2.48E-01 
5.83E-O' 
3.96E-01 
2.19E-01 

8.7E-05 
3.r2E-O' 
3.86E-Il' 
3.15E~02 

2.12E+03 
r2E+05 

4.12E+04 
8.66E+06 
9.99E+03 
4.27E-01 
1.21E+C 
6.00E-04 

0 

AI\IWt%. MCNP I[ 
148.91718 62149.50c 

150.919919 62151.50c 
142.909779 60 14,i.50c 
102.90551 45103.50c 
151.919756 62152.50c 

112.4 

98.90628 
146.914867 

134.9063 
144.912538 
94.905839 

235.043915 
236.045637 
238.0507: 

237.048056 
238.049511 
239.052146 
240.053882 

15.994915 
00782519 
15.994915 
15.194915 

22.989770~ 

24.312 

28.086 
39.102 
40.08 

64157.50c 
64155.50c 
48000.50c 
54131.50c 
55133.50c 

62147.50c 
54135.50c 
60145.50c 
42095.50c 
92233.50c 

92236.50c 

9323i'.50c 

94239.55c 
94240.50c 

SUM 8016.53<: 
100' .53c 

11023.50c 
12()()().fiOc 
13027.50c 
14000.50C 
19000.50c; 
20000.50c 

v 
. 1.3704E-11 
1.8453E-12 

4.7463E-07 
~ A~441=-0S 

9.1456E-06 
1.9062E-03 

7 70A71=-0fl 

2.5864E-10 
1.2682E-15 
4 04?21=-0: 

1.6603E-02 

2.3128E-04 
2.6070E-03 
1.1406E-02 
5.5591E-04 
5.6949E-04 
1.4037E-04 

10 
1.0000104783 

Number 
Density 

3.6945E-· 
1.4235E-11 
2.Q20~~10 

0642E-· 
9.4847E-12 
2.4442E-13 

.2108E-12 
3.1000E-12 
9.9266E-11 
2.2984E-10 
2.0979E-10 
7.7928E-11 
3.3790E-14 

.3451E-10 
2.13' 1E-10 
7.0825E-12 
4.7469E-O 

9.1467E-06 
1.9064E-03 

9.3987E-11 
'.65:>2E-09 
.3096E-13 

4.0422E-02 

2.3128E-04 
2.6070E-03 

1406E-Il2 
5.5591E-04 

w X 
N[ 145 

KR83 
U233 
U234 
U235 
U~E) 
U238 
NP237 
PU238 
PU239 
PU240 
0 

D 
INa 
IMQ 
IAI 
lSi 

ICa 
I Fe 

rAL 

Y Z AA 
3.79E-02 
2.92E-03 82.914137 
2.84E-03 
2.12E+03 234.040904 
1.72E+05 235.043915 

_4.12E+04 236.0456' 
8.66E+06 238.0507 
9.99E+03 237.048056 
4.39E-02 238.04951· 
.18E+oo 239.052146 

5.81E-06 I OS~RR7 

0 15.994915 

8885311.51 

1.00782519 
15.994915 
15.994915 

22.9897707 
24.312 

26.9815389 
28.086 
39.102 
40.08 

55.847 

AB 
_60145.§_0c 
36083.50c 
92233.50c 
92234.50c 
92235.53c 
92236.50c 
92238.53c 
93237.50c 
94238.50c 
94239.55c 
94240.50c 
8016.53c 
1001.53c 

_11023.50c 
12000.50c 
1302~ .soc 

_14000.50c 
19000.50c 
20000.50c 
26000.55c 

IFarFiEII!l. lticalitv- 8% U )2 in beginnill! · 40%P()rc sity I._uff w/ water 

tSM149 
,SM151 
:ND143 
RH103 
SM152 
GD15~ 
GD155 
CD(113) 
XE131 
CS133 
TC99 
SM147 
XE135 
NC 145 
M095 
IU233 

J234 
U235 
U236 
IU238 
INP237 
IPU238 
IPU239 
IPU240 
10 
IH 
0 

INa 
IMg 
AI 

K 
Ca 

ruff Porosity= 
VolumE 

40% 

8% T=265 C d 
Av.Wt% 

.05E-01 148.91 '18 
4.10E-02 150.919919 
5.51 E-01 142.909779 
2.09E-01 02.9055' 
2.75E-02 151.919756 
7.32E-04 156.924025 
3.58E-03 154.922664 
6.65E-03 12.4 
2.48E-01 130.905069 
5.83E-C t32.905355 
3.96E-01 98.90628 
2.19E-01 146.914867 

8. 7E-05 134.9063 
.72E-O 144.912538 

1.86E-0 94.905839 
3.15E-02 n3 03!l57: 

.12E+Q3_ 

.72E+05 235.043915 
4.12E+04 236.045637 

_8.66E+06 238.05077 
9.99E+03 23~ 048056 
4.27E-01 238.049511 
.21E+01 239.052146 

6.00E-04 
0 15.994915 

1.00782519 
15.994915 
15.994915 

22.9897~ 07 
24.312 

26.9815389 
28.086 
39.102 
40.08 

fears Critical 
U02 added 

0.776 
. MCNPID 
62149.50c 
62151.50c 

_60143.50c 
45103.50c 
62152.50c 

_64157.50c 
64155.50c 
48000.50c 
54131.50c 
55133.50c 
43099.50c 
62147.50c 
54135.50c 

_6Q145.5_0c 
42095.50c 
92233.50c 
92234.50c 
92235.53c 
92236.50c 
92238.53c 
932' .SOc 
94238.50c 

8016.53c 
00 .53c 

1· 023.50c 
17000 t;n, 

13027.50c 
14000.50c 
19000.50c 
20000.50c 
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AC 
J 3_704E-1 
1.8453E-12 
6.3855E-t: 
4J463E-07 
3.8343E-05 
9.1455E-()6 

.9061E-03 
2.2082E-06 
9.6628E-12 
2.5864E-10 
1.2682E-15 
4.0422E-02 
1.6603E-02 

2.3128E-04 
2.6070E-03 
1.1406E-02 
5.5591E-04 
'i RQ• QF..II4 

1.4037E-04 

10 
0 

Number 
Densi!\1 

3.6945E-1 
1.4235E-11 

.0642E-10 
9.4847E-12 

.2· 08E-12 
3.1000E-12 
9.9266E-:1_ 1 
2.2984E-1 
2.0979E-10 
7.7928E-11 
3.3790E-14 
j.3451E-11 
2.13~ 1E-1 
7.0825E-12 
4.7463E-07 
3.8343E-05 
9.1455E-06 

9.3987E-11 
2.6522E-09 

.3096E-13 
4 04771=-07 

2.3128E-04 
2.6070E-03 

.1406E-02 
5.5591E-04 

AD 
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p 0 R 
-~-

fAL 71 

c 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 

Far Field 0 iticality - 8% um 
ruff Porosity= 

VolumE 
U02% 

ISOTOPE Gm/Critical 
SM149 9.89E-01 
:SM15' 2.95E-O' 
ND143 5.52E+OO 
RH103 2.12E+OO 
EL 15· .28E-OI 
GD157 6.71E..03 
G[)155 .26E-02 
CD( 13) 6.65E-02 
XE131 2.49t+OO 
(;§133 5_&<1!:+00 

C99 3.96E+OO 
SM147 2.10t+OO 
)(1:135 8]!'-05 
ND145 3. 72E+OO 
IMU95 4.00t:+OO 
IU233 3.18E-01 

1234 2.1~1:•03 
U235 '1E+05 
IU236 4.12E+04 

1238 8,~1:_+06 
INP23; 9.99E+03 
IPU238 3.07t+OO 
!PlJ_239 JJ9_1:+02 
.PU24C 5.87E-02 
0 0 
H 

0 
:Na 
Mg 
AI 
_§i_ 

Ca 

~--
fAI 8884463.7146 

Far Field Co iticality 8% U02 
2 !Tuff Porosity= 

Volume 
IU021'0_ 

IISC JPE 
ISM149 5.77E+OO 
ISM151 5~-01 
jN[ 143 5.50E+OI 
[fiH103 2.13E+01 
IEU151 3.50E+OO 
GD157 3.34E-02 
IG[)155 2.79E-01 
CD(113] 6.89E-01 
IXE131 2.49E+O 
LC:SJ33 5MI:_+01 

C99 3.95E+01 
ISM147 2.17E+01 
SM152 2~+00 

s T 
55.847 

in beginning · 40' , Porosity Tuff WI 
40% 

8% T=265 C den= 
_AY, WI% 

148.91718 
150.919919 
142.909779 
102.905511 
150.919838 
1~R 

112.4 

98.90628 
146.914867 

134.9063 
144.912538 
94.905839 

?33,039522 
234.040904 
235.043915 
236.045637 

238.05077 
237.048056 
238.0495' 
239.05214~ 

15.994915 
1.00782§19 

15.994915 
15.994915 

22.98971.0'7 
24.312 

26.9815389 
_213Jl!ll>. 
39.102 

40.08 
55.847_ 

in beginning · 40 Porosity Tuff w. 
40% 

__ 8"!_ IT=265 C den= 

A'" I WI% 
148.9' '18 

150.919919 
142.909779 
102.905511 
150.919838 
156.924025 
154.922664 

12.4 
130.905069 
132.905355 

98.90628 
146.914867 
151 ,!11_97__51)__ 
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II v w· X y 7 AA AR Ar. An 
26000.55c 1.4037E-04 Fe 55.847 26000.55c 1.4037E-04 

_7. TOTAL _8_885325. 71 7. 

water Far Field 1tocaltty · 8% D2 in begonnin! 1-40% Poro ~ity Tuff w/ water 
Years Critical 100 fuff Porosity= 40% Years Critical 100 

U02 added D. Volume U02 added 0 
0.776 Numbeo U02% 8% r=265 d . '76 Numbeo 

MCNPID Densicy ISOTOPE Gm/Critical Av. ,Wt% MCNPID Densilj 
62149.50c 3.47981:~10 SM149 9.89E-01 1<18)11]_18 _62149.50c 3.4798E-10 
62151.50c 0242E-10 SM15' .95E..01 150.919919 62151.50c .0242E-11 
60143.50c ? O?~!lF-0~ ND143 •.52E+OO 142.909779 60 143.5Qc 
45103.50c 1.0795E-09 RH103 :.12E+OO . 45103.50C 1.0795E-o9 
6315' .55c 4.4440E-' EU151 .28E..01 150.919838 _63151.S?c 4.4440E-11 
64157.50c 2.2405E-12 G[ 157 IE..03 64157.50c 2.2405E-12 
64155.50c 1.1026E-11 GD155 3.26E..02 1 !i4 !l??Rfl4 64155.50c 1.1026E-11 

3.1000E-1 C0(113) 6.65E~02 112.4 48000.50c 3.1000E-11 
5413' .soc 9.9667E-10 IXE13~ 2.49E+OO 54' .SOc 9.9667E-10 
55133.50c '~0?4F-OQ ICS133 5.84E+OO ~~~. 55133.5Qc 2.3U24E-o9 

ITC99 3.96E+OC 98.90628 _43099.50c 2()979E-09 
6214; .soc '.4896E-10 ISM147 2.10E+OC 146.914867 6214; .SOc 7.4896E-10 
54135.50c 3.3790E-14 IXE135 8.7E..05 134.9063 54135.50c 3.3790E-14 

1.3451E-0!1 IND145 _3.72E+OO 60145.50c 1.3451E-o9 
2.2084E-09 IM095 4.00E+OO 94.905839 42095.50c 

!l??3~ ~Or: 7.1500E-11 U233 3.18E-O~ 92233.50C .1500E· 
92234.50c 4.7524E-Q7 IU234 _2.12E+03 :>34040!!04 92234.50c 4.7463E-07 

3.8170E-05 1235 .71E+05 92235.53c 3.8120E-05 
9.1575E-06 U236 4.12E+04 92236.50c 9.1455E-06 

9:?:>3R53c 1.9086E..03 U238 8.66E+06 238.05077 92238.53c 1.9061E-03 
9323;'.50c 2.21101:..()6 INP237 9.99E+03 237.Q48Q56 _93237.50c 2.2011:>1'-06 
94238.50c 6. 7574E-10 PU238 3. 7E+OO 238.04951' 94238.50c 6.7574E-10 
94239.55c 'ROR~F-011 .PU239 1.19E+02 239.052146 94239.55c ? flllR~F-OR 
94240.50c 1.28 13E-11 PU240 5.87E-02 _94240.50c 1,~813E-11 

:SUM 8016.53c 4.0424E-02 15.994915 8016.53c 4.0422E..02 
1001.53c H 1.007112:>19 1001.53c 1.6603E..02 

Q 15.994915 
15.994915 

11023.50c 3 !l~R6F-04 Na 22.9897707 11023.50c 3.9366E-04 
12000.50c 2. t28E-04 M~ 24~12 12000.50c 2.~128E-04 
13027.50c 2.6070E-03 AI 26.9815389 13027.50c 2.6070E-03 
14000.50c 1.1406E-02 Si 28.086 14000.50c 1.1406E-02 
19000.50c 5.5591E-04 39.102 _19000.50c 5.5591E-04 
20000.50c <; RQ4<lF-04 Ca 40.08 20000.50c 5.6949E-04 
26000.55c 1.4037E-04 Fe 55.847 26000.55c 1.4037E-04 

TAL 8884463.7 

water IFar Field Co 'ticality · 8% U D2 in Degtnnlnl · 40% Pore soty I uff WI water 
Years Critical 000 ruff Porosity= 4Q% _ Y1!3rs Critical 1000 

U02 added 1.0010478333 Volume U02 added 
0.776 Number IU02% 8% T=265 C d 0.776 Numbeo 

MCNP I[ Densil'l IISC OPE i A'" Wt% __ MCNPID _Densilj 
62149.50c ISM149 77E+OO 148.9' 18 62149.50c 
62151.50c 1 9060E~10 ISM151 5.49E..01 150.919919 62151.50c 1.9060E-10 
60143.50c 2. 1165E-08 IND143 •.50E+O' 142.909779 2.0165E-08 
45103.50c 1.0845E-08 IRH103 2.13E+01 102.9055' 45103.50c QR, 

63151.55c 1.2151E-09 EU151 3.soE•oo 150.9198: 38 _ 63151.55c 1.2151E-09 
64157.50c 1. 1152E- G[ 157 3.34E-02 64157.50c .1152E-11 
64155.50c 9.4362E-11 GD155 2.79E-01 154.92261 64 64155.50c 9.4362E-' 
48000.50c •.2119E-· CD{113) 6.89E-01 1' !.4 48000.50c 3.2119E-10 
5413' .SOc 9.9667E-09 XE13' 2.49E+OI 130.9050< 69 5413' .SOc 9.9667E..09 
55133.50c 2.3024E-08 CS133 5.84E+01 132.905355 55133.50c ? 
43099.50c C99 3.95E+O 98.90628 43099.50c 7 OQ?RF-OR 
62147.50c 7.7393E-09 SM14; 2.17E+01 146.91486; 62147.50c 7393E-o9 
62152.50c 1.0071E-09 SM152 _2.9E+OO 151.919756 62152.50c 1.0W1E-09 
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c 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204, 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 

p 0 
ND145 
M095 
U233 
U234 
U235 
U236 
U238 
NP237 
PU238 
PU239 
PU240 

H 
0 

Na 
Mg 

~ 
Si 
K 
Ca 
Fe 

fAL 

Far Field 

ISOl OPE 
SM149 
§M150 
ND143 
[RH103 
lE;l)151 
GD15i 
IGU155 
[(;0(113) 
IXEI31 
CS133 

IIC_99 
ISM147 
[SM152 
INC 145 
IM095 
U233 
IU234 
U235 
U236 
U238 
NP: !37 
PU: 238 

239 £'lJ: 
,pu 240 
10 
H 
D 
0 
Na 
Mg 
~~ 
Si 
K 
Ca 

R 
3.71E+01 
4.01E+01 
3.16E+OO 
2.15E+03 
1.701:_+()!; 
4.14E+04 
8.65E+06 
9.97E+O: 
5.57E+OO 
1.15E+03 
5.49E+OO 

iticality - 8% UO< 
full Porosity= 

VolumE 
U02% 

Gm/Critical 
7.89E+OO 
4.54E+01 
2. OE+02 

.09E+02 
1.65E+01 
5.42E-02 
6.99E-(J 
3.96E+OO 
1.24E+02 
2.91E+02 
1.96E+02 
.08E+02 

1.69E+01 
1.84E+02 
1.99E+02 
.53E+01 

2.28E+03 
.63E+05 

4.25E+04 
8.65E+06 
9.90E+03 
5.49E+OO 
5.18E+03 
1.08E+02 

0 

s T 
144.912538 

233.039522 
234.040904 
235.043915 
236.04563: 

238.05077 
23: 048056 
238.04951 
239.052146 
240.053882 

15.994915 
.00782519 
15.994915 
t5.994915 

22.989770< 
24.312 

26.9815389 
28.086 
39.102 

40.08 
55.84< 

in beginning - 40 . Porosity Tuff w. 
40% 

1 
8% T=265 C den= 
Av. WI% 

148.91718 
149.917276 
142.909779 
102.905511 
150.919838 
156.924025 
154.922664 

_112.4 

132.905355 
_98.9()628 

146.914867 
151.919756 
144.912538 
94.905839 

?33 03!'15?? 

235.043915 
?3R 045fi3: 
23~ .0 077 

2: )56 
23 
2: 146 

1 !9< !15 
00782519 
15.994915 
15.994915 

22.989770: 
24.312 

26.9815389 
28.086 
39.102 

40.08 
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Ll v w X y 7 AA AR Ar. An 
60145.50c 1.3415E-08 SUMFP ND145 3. '1E+O t44.912538 60145.50c 1.3415E-08 
42095.50c 2.2139E-08 1.331E-07 M095 4.01E+01 94.905839 42095.50c 2.2139E-08 
92233.50c .1050E-· U233 3.16E+OO 92233.50c . 050E-11 
92234.50c 4.8749E-07 U234 2.15E+03 234.040904 92234.50c 4.8134E-07 
92235.53c 3 R3QRE'-05 U235 1.70E+05 235.043915 92235.53c 3.7897E-05 
92236.50c U236 4.14E+04 236.0456: 92236.50c 9.1899E-06 
92238.53c .9289E-03 U238 8.65E+06 238.0507~ 92238.53c ;.9039E-03 
93237.50c ?3?4F-Ofi NP237 9.97E+03 237.048056 93237.50c 2.2038E-06 
94238.50c PU238 5.57E+OO 238.04951 94238.50c 1.2260E-09 
94239.55c PU239 .15E+03 239.052146 94239.55c 2.5206E-O 
94240.50c 1.1983E-09 PU240 5.49E+OO 240.053882 94240.50c 1.1983E-09 

SUM 8016.53c 0 15.994915_ 8016.53c 
100' .53c .6549E-02 H 00 782519 1001.53c 1.6603E-02 

0 15.994915 
0 15.994915 

11023.50c Na 22.98977(): _11023.50c 
12000.50c 2.3128E-04 Mg 24.312 12000.50c 2.3128E-04 
13027.50c _2.6070E-03 AI 26.9815389 13027.50c 2.6070E-03 
14000.50c 1.1406E-02 Si 28.086 _14000.50c 11406E-01 
19000.50c 5.5591E-04 39.102 19000.50c 5.5591E-04 
20000.50c 5 fiQ, CIF-04 Ca 40.08 20000.50C 'i.RC14CIF -04 
26000.55c 1.4037E-04 Fe 55.847 26000.55c 1.4037E-04 

7.48784E-02 fAL 8874995.96 '.48831E-02 

water =ar Field ~ty-8%U• P2 in beginnin! ·40%Poro sity TtJfl w/ water 
Years Critical 5000 ITull Porosity= 40% Years Critical 500C 

U02added G·. Volume U02 added 0 
0.776 Numbe1 [l)O.l_% 8% 

1
T=265 C d 0.776 Numbe< 

MCNP IC Dens ill ISC OPE Av. lwt% MCNP IC Densil\ 
62149.50C 2.7761E-09 SM149 .89E+OO 148.9' 18 62149.50c 2. 761E-09 
62150.5Qc 1.5868E-08 [SM150 ~.54E+01 149.917276 62150.50c 1 5RRRE'-OR 
60143.50c 9.8994E-08 IND143 2.70E+O 142.909779 60143.50c 9.8994E-08 
45103.50c 5.5500E-08 IRH103 09E+02 102.9055' 45· 03.50c 
63151.55c 5.7285E-09 [EU151 1.65E+01 150.919838 63151.55c 5 7?R5F-OQ 
64157.50c 1.8097E:11 GD157 i.42E-02 _64157.50c 18097E-11 
64155.50c 2.3641E-10 IGD155 i.99E-O' 154.922664 64155.50c 2.3641E-10 
48000.50c 1.8479E-09 [CD{113) 1.96E+OO 112.4 48000.50c 1.8479E-09 
54131.50c <E131 .24E+()2 _54131.50c 4.9633E-08 
55133.50c .1472E-07 CS133 '.91E+02 55'133.50c 1.1472E-07 

1.0383E-07 [TC99 1.96E+02 98.90628 43099.50c 1.0383E-07 
62147.50c ISM147 08E+02 146.914867 6214: .50c •. 8518E-08 
62152.50c 'i.R?RRF OCI [SM152 1.69E+O' 15' .919756 62152.50c 
60145.50c 6.6530E-08 [ND...lli_ _1.84E+02 144.912538 60145.50c fi fi530F-OR 

1.0987E-07 IM095 1.99E+02 94.905839 1.0987E-07 
92233.50c 3.4401E-09 U233 1.53E+O' 92233.50c 3.4401E-09 
92234.50c 5.4119E-07 IU2J4 2.28E+03 92234.50c 5.1045E-07 

1.8842E-05 U235 1.63E+05 3.6337E-05 
CI??3R 5(}t, .0034E-05 U236 4.25E+04 236.045637 9.4341E-06 
92238.53c 2.0287E-03 U238 1.65E+06 238.05077 Q??3R 53.-, 1.9039E-03 
9323: .50c 2.3313!0:06 NP237 1.90E+03 237.048056 93237.50c 

PU238 i.49E+OO 238.049511 94238.50c .2084E-09 
94239.55c 1.1354E-06 PU239 .18E+03 239.052146 1.1354E-06 
94240.50c 2.3573E-08 PU240 08E+02 2.35<'3E-08 

SUM 8016.53c 4.0542E-02 0 15.994915 80 16.53c 4.0422E-02 
1001.53c 1.6331E-02 H 1.00782519 1001.53c 1.6603E-02 

15.994915 
0 15.994915 

11023.50c Na 22.9897:07 _11023.50c 
12000.50C 2.3128E-04 Mg 24.312 12000.50c 2.3128E-04 
13027.50c 2.6070E-03 AI 13027.50c 2.6070E-03 
14000.50c 1.1406E-02 Si 28.086 14000.50c !-1406E;-()2 
19000.50c 5.5591E-04 K 39.102 19000.50c 5.5591E-04 
20000.50c Ca 40.08 20000.50c 5.fi'14Qf.04 
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c 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 

. p 0 R s 
55,84! 

887456' .1972 

T tJ v 
26000.55c 1.4037E-04 

_7.48597E-02 

W X 
Fe 

JTAL 

y 7 AA AR Ar. AD 
55.847 26000.55c 1.4037E-04 

8874561.2 

=ar Field C iticality- 8% U02 in beginning · 40 , Porosity Tuff wl water Far Field C iticality · 8% U P2 in beginnin!l- 40% Porosity Tuff w/ water 
uff Porosity= 40% Years :;ritical 10000 

Volume U02 added ti. 

ISOTOPE 
SM149 
EU15 
ND143 
RH· 
XE131 
ICS133 
ISM147 

:;99 
IGDI55 
IND145 
ISM152 
IM095 
I(;D(113) 
ISM150 
IKR83 
IU233 

1234 
U235 
IU236 

1238 
INP23< 
PU238 
PlJ239 
PU240 
0 

0 
Na 
Mg 
AI 
~i 

Ca 

U02% 
Gm/Critical 

8.02E+OO 
2. 7E+O' 
5.30E+02 
2.22E+02 
2.49E+02 
5.81E+02 
2.14E+02 
3.87E+02 
8.59E-01 
3.64E+Q2 
3.80E+01 
3.94E+02 
9.01E+OO 
9.83E+O 
2. 78E+O 
2.95E+01 
2.43E+0_3_ 
1.56E+05 
4.37E+04 
8.64E+06 
9.83E+03 
5.43E+OO 
9.03E+03 
3.21E+02 

0 

8% T=265 C den= 0.776 
A,y, Wt% MCNP ID 

148.91718 62149.50c 
150.919838 6315' .sse 
142.909779 60143.50c 
102.90551 451• 1.50c 

54131.50c 

146.91486< 
98.90628 

144.912538 
15' .919756 
!l4 !IO~A1~ 

112.4 
149.917276 
82.914137 

235.043915 
236.045637 
238.05077 

237.048056 
238.0495' 

. 23!1Jl_52146 
240.053882 

15.994915 
1.00782519 

15.994915 
15.994915 

22.9897707 
24.312 

26.9815389 
28,086 
39.102 

40.08 
55.847 

SUM 

55133.50c 
62147.50c 

64155.50c 
60145.50c 
62152.50c 
42095.50c 

62150.50c 
36083.50C 
92233.50c 

9323: .SOc 

8016.53c 
1001.53c 

11023.50c 
12000.50c 
13027.50c 
14000.50c 
19000.50c 
20000.50c 
26000.55c 

Far Field C 'ticalily ·· 8% U02 in beginning- 40 . Porosity Tuff w, 'water - Extended 
uff Porosity= 40% Years Critical 

VOlume U02 added 
U02% 8% T=265 C den= 0.776 

IISC JPE Ay, WI% MCNP IC 
ISM149 8. 12E+OO 148.9~ 18 62149.50C 
1ElJ151 2.77E+01 63151.5~ 
INC 143 5. IOE+02 142.909779 60143.50C 
IRH103 2. !2E+02 102.905511 45103.50c 
<E131 2.49E+02 54131.50c 
:;s133 5.81E+02 55133.50c 

ISM147 2.14E+02 146.914867 62147.50c 
:;99 3.87E+02 98.90628 

GD155 8.59E-Q1 
INU145 3.64E+02 
ISMJ52_ 3.8E+01 
IM095 3.94E+02 
CD(113) 9.01E+OO 

144.912538 
151.919756 
94.905839 

112.4 

64155.50C 
60145.50c 

42095.50C 

Numbet 
Den sit) 

2.8219E-09 
9.61 OE-09 
1.9432E-07 
1.1304E-07 

2.2906E-07 
7.6323E-08 

2.9053E-10 
1.3161E-07 

06E-08 
2. 753E-07 
4 ?O?OF-OQ 

t::;UIUI"'t 
SM149 
Ell151 
ND143 
RH103 
XE13' 
CS133 
SM147 

C99 
GD155 
ND145 
SM152 
M095 
CD(113) 

ISUM FP SM15C 
7568E-08 .349E-06 KR83 

6.6328E-Q9 U233 

3.9787E-05 
0899E-D5 

2.1513E-03 
2.4587E-06 
.1952E-09 

1.9793E-06 
7.0065E-08 
4.0662E-02 
1.6059E-02 

3 9366!=-04 

2.3128E-04 
2.6070E-03 

1.4037E-04 

10000 
0. 104783327 

Numbet 
Densil'o 

2.8219E-09 
9.6170E-09 
1.9432E-07 
1.1304E-07 
9.9667E-08 
2.2906E-07 
7.6323E-08 

2.9053E-10 
1.3161E-07 
1. 1106E-08 
2. 753E-07 
4 2020!=-09 

U234 
1235 

U236 
U238 
NP23j 
PU238 
IPU239 
IPU24C 
0 
H 
0 
0 
Na 
Mg 
AI 
Si 

Ca 

ruffPorosity= 40% ~rs Critical 1000 
Volume 1494000.00 U02 added 0 

U02% 8% IT=265 C d 0.776 Numbet 
Gm/Critical Av.IWt% _ MCNP ID Density 

8.02E+OO 148.91118 62149.50c 2.8219E-09 
2. 7E+01 150.919838 6315' .55c 9.6170E-09 
~.30E+02 142.909779 60143.50c 1.9432E-07 
2.22E+02 102.90551 _45103.!i()c 1.1304E-D 
2.49E+02 130.905069 54131.50c 9.9667E-08 
5.81E+02 132.905355 55133.50c '.7006F-Il< 
.14E+02 146.914867 . 62147.50c 7.6323E-~ 
1.87E+()2 98.90628 43099.50c 
1.59E-0' 64155.50c 2.9053E-10 

1.64E+02 144.912538 _60145.50c 1.3161E:()7 
3.8E+01 15'1.919756 -~ 621~52: .. 'f,5DOC+c __ c1~ .. 3:;.;1'1~006~E-O<IT8---i 

3.94E+02 42095.50c 2.1753E-07 
9.01E+OO 112.4 48000.50c 
9.83E+01 149.9· 7276 62150.50c 
2.78E+O' 82.91413< 36083.50c 
2.95E+O' 92233.50c 

_l.43E+03 92234.50c 
.56E+05 235.043915 92235.53c 

4.37E+04 92236.50c 
8.64E+06 238.05077 92238.53c 
9.83E+03 2< 048056 1237.50c 
5.43E+OO 238.0495' 

_ 9.03E+03 239.052146 
3.21E+02 

15.994915 
1.00782519 

15.994915 
15.994915 

22.9897707 
24.312 

26.9815389 
28.086 
39.102 
40.08 

55.847 

94239.55c 
94240.50c 
8016.53c 
1001.53c 

__ 11023.50c 
12000.50c 
13027.50c 
14000.50c 
19000.50c 
20000.50c 
26000.55c 

3.4356E-08 
7568E-08 

6.63?AF-O!I 

5.4403E-07 
3.4< 76E-05 
9.7005E-06 
1.9017E:03 
2.1728E-06 
.1952E-09 

1. 9793E :l>tl 
0065E-08 

4 04??F-Il? 

1.6603E-Q2 

2.3128E-04 
2.6070E-Q3 
1.1406E-Q2 
5.5591E-04 
~ Act< <tF 04 

1.4037E-04 
7.488 14E-Q2 
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c 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 

p 0 
SM150 
KR83 
CS135 
GD157 
RU101 
EU153 
PR141 
SM151 
AG109 
PD105 
ZR93 
GD152 
PD108 
U233 
U234 
U235 
U236 
U238 
NP237 
PU238 
PU239 
PU240 
0 
H 
0 
0 
Na 
M!l 
AJ 
Si 
K 
Ca 
Fe 
TOTAL 

R s T 
9.83E+01 149.917276 
2.78E+01 82.914137 
5.81E+02 134.90577 
7.02E-02 156.924025 
3.40E+02 100.905576 
1.90E+01 152.921242 
5.30E+02 140.907648 • 
6.13E-01 150.919919 
1.05E+01 108.904756 
9.04E+01 104.90508 • 
2.49E+02 92.905676 • 
7.10E+OO 151.919788 
1.45E+01 107.903894 • 
2.95E+01 233.039522 
2.43E+03 234.040904 
1.56E+05 235.043915 
4.37E+04 236.045637 
8.64E+06 238.05077 
9.83E+03 237.048056 
5.43E+OO 238.049511 
9.03E+03 239.052146 
3.21E+02 240.053882 

0 15.994915 
1.00782519 

15.994915 
15.994915 

22.9897707 
24.312 

26.9815389 
28.086 
39.102 

40.08 
55.847 

8866338.8062 
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u _______jL w X y z AA AB Af'. ___ ~_AD__-

62150.50c 
36083.50c 
55135.50c 

3.4356E-08 
1.7568E-08 

1-------f-----

2.2566E-07 
-- ---- - ~------- f----

64157.50c 2.3440E-11 
44101.50c 1.7655E-07 
63153.55c 
59141.50c 

6.5102E-09 
f-1.970BE-07 

62151.50c 2.1282E-10 
47109.50c 5.0518E-09 
46105.50c 4.5152E-08 
40093.50c 1.4043E-07 
64152.50c 2.4488E-09 
46108.50c 7.0411E-09 
92233.50c 6.6328E-09 ----
92234.50c 6.0552E-07 
92235.53c 
92236.50c 

3.9787E-05 r------· 1.0899E-05 
92238.53c 2.1513E-03 
93237.50c 2.4587E-06 
94238.50c 1.1952E-09 --
94239.55c 1.9793E-06 
94240.50c 7.0065E-08 

SUM 8016.53c 4.0662E-02 ----- --
1001.53c 1.6059E-02 ----

--
11023.50c 3.9366E-04 
12000.50c 2.312BE-04 
13027.50c 
14000.50c 

2.6070E-03 ----- f--
1.1406E-02 

19000.50c 5.5591E-04 -
20000.50c 5.6949E-04 
26000.55c 1.4037E-04 

7.48351E-02 - ---



' ----f-----

-~r---

-----f--------
I 

I 
---~ 

dt~cay onlyL__ 

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 1 k crit 5k crit 10k crit 30yr 400 yr 15000 yr , 113000 yr 20000 yr 25000 yr 45000yr 65000 yr 

1.5E-02 1.3E-02 1.4E-02 1.6E-02 1.1E-05 1.2E-04 4.0E-03 4.3E-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 2.4E-03: 2.2E-03 1.6E-03 1.1 E-03 2.0E-04 3.9E-05 

-
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 3.9E+OO 6.3E-01 4.6E-321 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 

-
6.3E-02 4.8E-03 6.4E-03 9.5E-03 2.0E+OO 1.9E+OO 4.9E-01 4.5E-01 3.1 E-01 1.9E-01 2.9E-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 

-
O.OE;+OO O.OE+OO O.OE+OO O.OE+OO 3.9E+01 2.7E-05 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
1.7E-04 3.9E-05 3.6E-05 3.4E-05 7.9E-03 7.6E-03 2.3E-03 2.1 E-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 -a.aE:--=o5 c-- 4.9E-05 2.4E-05 1.3E-06 6.7E-08 

-
2.2E-01 2.0E-01 2.1 E-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 2.6E-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-051 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 ·a.oE:-=o2 - 1.0E-01 1.3E-01 2.1 E-01 2.8E-01 -
2.7E-02 2.6E-02 2.7E-02 2.7E-02 2.6E-02 2.6E-02 2.6E-02 2.6E-02 2.6E-02 2.6E-02 2.6E-02 2.6E-02 

-
O.OE+OO O.OE+OO O.OE+OO O.OE+OO 4.1E+02 2.3E+01 4.6E-32 D.DE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+DO 

-
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+OO 1.7E-01 2.0E-01 2.7E-01 1.5E+02 1.5E+02 3.1E+01 2.8E+01 1.9E+01 1.1 E+D1 1.3E+OO 1.6E-D1 

-
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 2.4E-01 2.8E-01 2.8E-01 2.7E-01 2.7E-01 2.7E-01 2.7E-01 2.6E-01 2.5E-01 

-
2.2E-01 2.8E-01 2.9E-D1 3.1 E-01 1.1 E-06 1.8E-04 7.5E-02 B.OE-02 1.0E-01 1.3E-01 2.1 E-01 2.8E-01 

-
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 5.1E-02 5.2E-02 1.9E-01 1.9E-01 1.4E-01 1.4E-01 1.3E-01 1.1 E-01 7.5E-02 4.9E-02 

O.OE+OO O.OE+OO O.OE+OO O.OE+OO 1.3E+02 7.5E+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+OO 
-

1.1 E-01 8.9E-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 
-

3.5E+OO 3.2E+OO 3.3E+OO 3.3E+OO 3.9E+OO 3.9E+OO 3.8E+OO 3.7E+OO 3.7E+OD 3.6E+OO 3.4E+OO 3.2E+OO 
-

5.1E-02 7.8E-02 7.8E-02 7.8E-02 4.8E-D8 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 3.1 E-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-1 0 1.8E-09 8.4E-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 2.5E-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 5.4E-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 1.6E-02 1.6E-02 1.6E-02 1.6E-02 1.8E-02 1.8E-02 
1.4E-01 1.4E-01 1.4E-01 1.4E-01 9.2E-02 9.3E-02 1.3E-01 - 1.3E--:c51 t--- 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 1.1 E+03 1.4E+02 1.4E+D2 1.2E+02 9.8E+01 5.3E+D1 3.2E+01 
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Internal Criticality Radionuclide Inventory Comparisons 
Tt 

30 400 15000 
PWR Thermal/Shielding DBF, Decay Only 

)t!ll Ci of 36 Isotopes per assembly 
16000 20000 25000 

-·---.. 1.73E+02 

--=6""5o;:-;o"'o~+-----+------ .. ~---~ 
_____ , __ -------l 45000 

PWR Criticality DBF, Decay Only 1.18E+04 1.14E+03 1.45E+02 
PWR Criticality DBF, 1000 yr Criticality 

~1-.4-0802 1.20E+02 9.80E+01 5.30E+01 3.20E+O_f_ -
·1.50E+02 ~--_:__---+---'--:..:_---'--+---=5"".4-=-o=E+-o=-1o+--=3,..,.3"'o=E=-+-=-o·1.,.. 1-----+---~-- ------~ 

-·---- ____ ,_, __ 

PWR Criticality DBF, 5000 yr Criticality 
PWR Criticality DBF, 10000 yr Criticality 

---- - 1.40E+02 5.50E+01 3.30E+01 -----
---- ---------+-...,1,..,_2"'o'=E=-+-=-o2=+---=5.-=8-=-o=E+-o""1o+--=3,..,.5=-=o=E=-+-=-o·1.,.. +------+-----------~--4 
--------~-------r-------r--------T-------r------T----- -----------

Incremental 

------~.T=o-ct-a"'l C""i"'o-=t-=3-=6-:0T=-:S:-:P::-cA=--=-95=-:-Is-o..,..to..lp_e_s-=P"'e-r..,..U"'n-ccit""B,-JuLrn_u_p __________ --~--.... ____ .. ___ _ 
----------'-'"--=-.:..::.c--=--::,A~ge-'--'--of;-;F=-'u-=-e-;-:1 (:;:-y"-e::..:ar:..:s,...) ::_:_::.:.c.:c.::..:r'-'-'-'""----+- ---- ---- ------------1 

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 
PWR Criticality DBF, 1000 yr Criticality 0.038 
PWR Criticality DBF, 5000 yr Criticality 0.190 
PWR Criticality DBF, 10000 yr Criticality 0.380 

15.60 ! 15.09 12.93 10.56 5.71 3.45 :----
------+----::2:-:::6-=3.--;1-;;:-6-+------l---------+--=26-=.-=3-=2--l---2:;:c6=-.:;:c32=--T--- --+--~------
----- ___ ..c_::__.:_____:__--+-~1 o=-5=-.4~o,----+-------+----c-17o.-=54..,....-+-----=5"".2~7c--+-------l-----

----~----+--------+----=57=.-=97=--+-~1=3.~1=7--+---~7-=.9~o~+--------r-----~ 
-- ----------+--~-------+---'--_:__----+--------j-----'----+---~--- ---1----------1 

---- , ____ , ____ -+---------r----------+-------- ~-----r--------r----
-- -----------f----------f-----------1--------ji-----+-------- --1--------4 

------ -------------~---~ ----+-------f------~ ~-----+------ -- f----------
----- ________ ,_ ----- ------------1--------- --· --c------- ----r-----

-- ------f-------r----~-- !------:---------- - ----
---~-- ----------+----------1---------f-------~-r-----t------- --- 1---------

------ ---~--·----1----- ~----+---------+------- 1--------+------ --1-------

-- ------r---·-----t-------t-------- 1----- ----- .. -1---.. ----

---- ------+-----f-----------1------- 1---------+---------+----
----~---- ---~---j---------j-----t-----+------ -+------j 
----~- --------- ---- --- 1---------

---- ---------t--~--~----t-------+-----t----+-------+-------t 

--------+---~--t------+----+----t--------+--------1 

------- ---------+-------+-------+----- r------------------

------- ------+-----+----~----+----+--------! 

----~-- ----------+------1---------+--------- -------- --- ------4 

------- ------+-------+------,----+-------- ---+--------1 

! 
---- ·--------+-----+-----t----·+----- ------- ~-----1 
----- --------------~---+-----+------+----+--~-----

-- --------+----- ·--+------+-------+----+------- --f---~---1 
------------1--·----t-----+-------- -------------1------~ 

------- , ________ ------ ~-----f------ ---f---------1 
----- - ~---------------j--------1 

----- ------------t-----+-------+----- --------1------1 

------+------1-------+----+------
-- ------- --------j-----f-------t----- -------------1 

---+------~-------+------+-------- -----+----- --1------1 
----- ------~ ------+---------+------1--~~-- ----- ....... ----
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~-~~-----~-- f-~ ·---··- --- f- ~--- ---

~--~~- ---- -~~-~-- ~------ ···--

Imported 
~-~--- --~---- --~ --~- ------ ----~ 

Data from CDB-R 
~-~--~ 

Therm/Shld 
~-~--- -- r-~----r--~------ -~---

decay only PWR Crit DBF 
PWRDBF 20000 yrs (Ci/MTHJIA*.464) 

----- .. 

From Ref. 5.53 
-~-- ---

ISOTOPE CURIES/AS~.":_ 16000 yr 20000 yr 25000 yr CURIES/MTIHM 45000 yr 
--

==-=-==- =-=--=======-===-= Isotopes 1k crit 5k crit 10k crit 1k crit 5k crit 
AC227 6.77E-03 3.14E.:o3 

--
ac227 4.9E-03 8.8E-03 1.4E-02 1.0E-02 1.2E-02 

AM241 1.45E-01 6.74E-02 
--

am241 2.6E+OO 2.7E+OO 2.1E+OO 2.0E-04 1.9E-04 
AM242M 7.23E-39 3.35E=39 

-~ 

am242m 2.0E-03 2.4E-03 1.9E-03 O.OE+OO O.OE+OO 
AM243 5.67E+OO 2.<53E+OO am243 4.8E-01 4.4E-01 4.1 E-01 3.1E-02 4.2E-02 
C14 1.45E-01 6~.71 E-02 c14 4.9E-06 3.5E-06 2.4E-06 1.5E-07 1.7E-07 
CM244 1.19E-10 5.51 E-11 cm244 1.7E-02 1.6E-02 1.5E-02 O.OE+OO O.OE+OO 
CM245 1.45E-01 6.73E-02 cm245 2.1 E-03 1.4E-03 8.8E-04 2.0E-04 1.9E-04 
CM246 1.04E-02 4.80E-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 2.1 E-01 2.2E-01 2.0E-01 2.1 E-01 

~---

1129 4.50E-02 2.09E-02 i129 8.8E-03 9.0E-03 9.2E-03 8.8E-03 9.0E-03 
NB93M 2.83E+OO 1.31E+OO nb 93m 3.5E-01 3.5E-01 3.6E-01 3.4E-01 3.5E-01 
NB 94 7.40E-01 3 43E::o1 

-~ 

nb 94 1.9E-05 4.1E-05 7.4E-05 7.1 E-06 1.8E-05 
NP237 1.75E+OO 8~.10E-01 np237 3.8E-01 3.8E-01 3.9E-01 3.8E-01 3.8E-01 
PA231 6.77E-03 3~ 14E.:o3 

--~~ 

pa231 4.9E-03 8.8E-03 1.4E-02 1.0E-02 1.2E-02 
PB210 5.10E-01 i37E-01 pb210 B.OE-02 1.0E-01 1.3E-01 2.1E-01 2.2E-01 
PD107 1.66E-01 7.68E-02 pd107 2.6E-02 2.7E-02 2.7E-02 2.6E-02 2.7E-02 
PU238 1.42E-38 6~59E-39 pu238 2.9E+OO 3.0E+OO 3.1E+OO O.OE+OO O.OE+OO 
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 2.3E+01 1.8E+01 1.4E+OO 1.7E+OO 
PU241 1.45E-01 6~74E-02! pu241 3.2E+OO 2.6E+OO 2.1 E+OO 2.0E-04 1.9E-04 

~-~-----1-----

PU242 2.45E+OO 1.14E+OO pu242 2.7E-01 2.7E-01 2.6E-01 2.6E-01 2.5E-01 
RA226 5.10E-01 i37E-01 ra226 B.OE-02 1.0E-01 1.3E-01 2.1 E-01 2.2E-01 
RA228 4.65E-07 2:.16E-07 ra228 9.0E-08 1.1 E-07 1.5E-07 2.8E-07 2.8E-07 
SE 79 4.77E-01 i21E-01 se 79 1.4E-01 1.3E-01 1.2E-01 7.5E-02 7.7E-02 
SM151 O.OOE+OO OJ)OE+OO sm151 7.9E-01 B.OE-01 8.1 E-01 O.OE+OO O.OE+OO 
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 .. !30E+OO 
f----

tc 99 3.8E+OO 3.8E+OO 3.8E+OO 3.4E+OO 3.5E+OO 
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:-o1 2.3E-01 
TH232 4.64E-07 i 15E-07 th232 9.0E-08 1.1 E-07 1.5E-07 2.8E-07 2.8E-07 
U233 1.44E-01 6.66E-02 u233 2.5E-02 3.1 E-02 3.7E-02 6.7E-02 6.7E-02 
U234 3.39E+OO 1.~57E+oo 

r-
u234 6.7E-01 6.9E-01 7.2E-01 6.3E-01 6.6E-01 

U235 2.23E-02 {03E-02 
--

u235 1.6E-02 1.6E-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 AE-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 
ZR93 2.97E+OO 1.:38E+OO zr93 3.5E-01 3.5E-01 3.6E-01 3.4E-01 3.5E-01 

1----
36 TSPA Total 3.73E+02 1.'73E+02 1.5E+02 1.4E+02 1.2E+02 5.4E+01 5.5E+01 
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1mcnp version 4a ld=10/01/93 07/26/96 08:40:39 
************************************************************************* 
inp=sp40a outp=sp40a.O 

1 -
2-
3-
4-
5-
6-
7-
8-
9-

Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a) 0 Years 300K 
C Calico Hills Tuff 1.5095 g/cc .40 porosity- sphere surrounded 
c Water and U02 offset each other in porous space 
C CELL SPECIFICATIONS 
C INNER WATER REGION 
1 1 8.20735-2 -1 IMP:N=1 
2 2 8.42302-2 1 -2 IMP:N=1 
C OUTSIDE WORLD 
3 0 2 IMP:N=O 

c 
1 
2 

MODE 
KCODE 
c 
c 
c 

SURFACE SPECIFICATIONS 
SO 140 $ INNER FUEL ZONE 
SO 200 $ TUFF REFLECTOR 

N 
4000 1. 30 130 

KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 -5 -10 0 -10 
0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 

MATERIAL SPECIFICATIONS 
32 vol% water in calico Hills tuff - 8 vol% U02 

by tuff 

10-
11 -
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-

c 
c 
m1 

3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes 
1001.50c 2.1396-2 8016.50c 4.2818-2 11023.50c 3.9366-4 

25-
26-
27-
28-
29-
30-
31-

12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2 
19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4 
92234.50c 4.6944-7 92235.50c 3.8253-5 92236.50c 9.1532-6 
92238.50c 1.9055-3 93237.50c 2.1829-6 

mt1 lwtr.01t 
c 
m2 

32- mt2 

40 vol% water in calico Hills tuff 
1001.50c 2.6744-2 8016.50c 4.1582-2 

12000.50c 2.3128-4 13027.50c 2.6070-3 
19000.50c 5.5591-4 20000.50c 5.6949-4 
lwtr.01t 

33- PRINT 
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. 
1material composition 

~aterial 
number component nuclide, atom fraction 

0 
0 
0 
0 

4015 

0 
4015 
4001 
4000 

1.000000 

30 

260 

11023.50c 3.9366-4 
14000.50c 1.1406-2 
26000.55c 1.4037-4 

probid 07/26/96 08:40:39 

print table 40 
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1001, .26069 8016, .52170 11023, .00480 12000, .00282 
13027, .03176 14000, .13897 19000, .00677 20000, .00694 
26000, .00171 92234, .00001 92235, .00047 92236, .00011 

associated 
92238' • 02322 93237' . 00003 

thermal s(a,b) data sets: lwtr.01t 
2 1001, . 31751 8016, .49367 11023, .00467 12000, .00275 

13027, .03095 14000, .13542 19000, .00660 20000, .00676 

associated 
26000' • 00167 

thermal s(a,b) data sets: lwtr.01t 

material 
number component nuclide, mass fraction 

1001, .01323 8016, .42028 11023, .00555 12000, .00345 
13027, .04317 14000, .19658 19000, .01334 20000, .01401 
26000, .00481 92234, .00007 92235, .00552 92236, .00133 
92238, .27836 93237, .00032 

2 1001, .02344 8016, .57845 11023, .00787 12000, .00489 
13027, .06118 14000, .27861 19000, .01890 20000, .01985 
26000, .00682 

1cell volumes and masses print table 50 

cell atom gram input callculated reason volume 
density density volume •1olume mass pieces not calculated 

1 1 8.20735E-02 2.70602E+OO .OOOOOE+OO 1 . '14940E+07 3.11031E+07 1 
2 2 8.42302E-02 1. 90934E+OO .OOOOOE+OO z.;!0163E+07 4.20366E+07 1 
3 3 .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 0 infinite 

1problem summary 

run terminated when 130 kcode cycles were done. 
+ 

Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a) 0 Years 300K 
07/26/96 11:15:45 

probid = 07!26!96 08:40:39 
0 
neutron creation 

source 

weight window 
cell Importance 
weight cutoff 
energy importance 
dxtran 
forced collisions 
exp. transform 
upscattering 

(n,xn> 
fission 

total 

tracks 

519712 

0 
0 
0 
0 
0 
0 
0 
0 

505 
0 

520217 

number of neutrons banked 

weight energy 
(per source particle) 

1.0006E+OO 

0. 
o. 
5.8391E-02 
0. 
0. 
0. 
o. 
0. 

7.4376E-04 o. 
1.0597E+OO 

2.0304E+OO 

o. 
o. 
2.5613E-05 
o. 
o. 
0. 
o. 
1.9735E-07 

5.4034E-04 
o. 
2.0310E+OO 

neutron tracks per source particle 
253 

1.0010E+OO 

neutron loss 

escape 
energy cutoff 
time cutoff 
weight window 
cell importance 
weight cutoff 
energy importance 
dxtran 
forced collisions 
exp. transform 
downscatterfng 
capture 
loss to (n,xn) 
loss to fission 

total 

tracks weight energy 
(per source particle) 

71 
0 
0 
0 
0 

519894 
0 
0 
0 
0 
0 
0 

252 
0 

520217 

7.8193E-05 
0. 
0. 
0. 
0. 
5.8323E-02 
0. 
0. 
0. 
0. 
o. 
6.0074E-01 
3.7112E-04 
4.0018E-01 
1.0597E+OO 

cutoffs 

4.8272E-05 
0. 
0. 
0. 
0. 
2.4633E-05 
o. 
0. 
0. 
0. 
1.9368E+OO 
5.8408E-02 
3.1107E·03 
3.2580E·02 
2.0310E+OO 

average lifetime, shakes 
escape 2.0960E+04 teo 1.0000E+34 
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neutron collisions per source particle 7.7830E+01 
total neutron collisions 40449082 
net multiplication 1.0004E+OO .0000 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

range of sampled source weights 
1neutron activity in each cell 

89.99 minutes 
89.95 minutes 

5.7777E+03 
466116603 

9.5102E-01 to 1.0692E+OO 

capture 9.3384E+03 
capture or escape 9.3393E+03 
any termination 1.0085E+04 

maximum number ever in bank 
bank overflows to backup file 
field length 
most random numbers used was 

cell 
tracks 

entering 
population collisions collisions 

* weight 
(per h'istory> 

number 
weighted 

energy 

flux 
weighted 

energy 

1 577532 519965 35423477 4.9823E+01 2.5818E-04 5.2493E-01 
2 2 75241 36493 5025605 5.1939E+OO 4.7126E-05 2.2736E-01 

eco .OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

12366 in history 242791 

average 
track weight 
(relative) 

print table 126 

average 
track mfp 

(·em) 

8.1462E-01 2.1899E+OO 
5.9409E-01 1.3345E+OO 

1keff results for: Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a) 0 Years 300K probid = 07/26/96 08:40:39 

the initial fission neutron source distribution was read 1From the srctp file named srctp • 
the criticality problem was scheduled to skip 30 cycles and run a total of 130 cycles with nominally 
this problem has run 30 inactive cycles with 120293 neutron histories and 100 active cycles with 

4000 neutrons per cycle. 
399419 neutron histories. 

this calculation has completed 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 inte1·vals 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 

abs/trk len .97770 .00080 .97690 to .97851 .97'61 0 to .97930 .97558 to .97983 
-.1060 
-.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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1mcnp version 4a ld=10/01/93 08/23/96 10:15:41 
************************************************************************* 
inp=sp40a2 outp=sp40a20 

1 -
2-
3-
4-
5-
6-
7-
8-
9-

Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a2) 0 Years 300K 
C Calico Hills Tuff 1.5095 g/cc .40 porosity - sphere surrounded 
C Water and U02 offset each other in porous space 50 C uniform 
C CELL SPECIFICATIONS 
C INNER WATER REGION 
1 1 8.17526-2 -1 IMP:N=1 
2 2 8.38290-2 1 -2 IMP:N=1 
C OUTSIDE WORLD 
3 0 2 IMP:N=O 

c 
1 
2 

MODE 
KCODE 
c 
c 
c 

SURFACE SPECIFICATIONS 
SO 140 S INNER FUEL ZONE 
SO 200 S TUFF REFLECTOR 

N 
4000 1. 30 130 

KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 -5 -10 0 -10 
0 -5 -20 -10 0 ·13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 

MATERIAL SPECIFICATIONS 

by tuff 

10-
11 -
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-

c 
c 
m1 

32 (x .99 at 50 C) vol% water in calico Hills tuff - 8 vol% U02 
3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes 
1001.50c 2.1182-2 8016.50c 4.2711-2 11023.50c 3.9366-4 

25-
26-
27-
28-
29-
30-
31-

12000.50c 2.3128-4 13027.50c 2.6070-3 14000.50c 1.1406-2 
19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4 
92234.50c 4.6944-7 92235.50c 3.8253-5 92236.50c 9.1532-6 
92238.50c 1.9055-3 93237.50c 2.1829-6 

mt1 lwtr.01t 
c 
m2 

32- mt2 

40 (X .99 at 50 C) 
1001.50c 2.6477-2 

12000.50c 2.3128-4 
19000.50c 5.5591-4 
lwtr.01t 

33- PRINT 
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 fissfon nubar data are being used. 
1gaterial composition 

vol% water In calico Hills tuff 
8016.50c 4.1448-2 11023.50c 3.9366-4 

13027.50c 2.6070-3 14000.50c 1.1406-2 
20000.50c 5.6949-4 26000.5Sc 1.4037-4 

0 
0 
0 
0 

4048 

0 
4048 
3997 
4000 

1.000000 

30 

260 

•ate rial 
number caponent nuclide, .atom fraction 

probid 08/23/96 10:15:41 

print table 40 
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1001, .25910 8016, .52244 
13027, .03189 14000, . 13952 
26000, .00172 92234, .00001 

associated 
92238, . 02331 

thermal s(a,b) data sets: 
93237, . 00003 

lwtr.01t 
2 1001, .31585 8016, .49444 

13027, .03110 14000, .13606 

associated 
26000, .00167 

thermal s(a,b) data sets: lwtr.01t 

material 
number component nuclide, mass fraction 

1001, .01312 8016, .41972 
13027, .04322 14000, • 19681 
26000, .00482 92234, .00007 
92238, .27869 93237, .00032 

2 1001, .02326 8016, .57779 
13027, .06130 14000, .27919 
26000, .00683 

1cell volumes and masses 

cell atom gram input 
density density volume 

1 1 8.17526E-02 2.70282E+OO .OOOOOE+OO 
2 2 8.38290E-02 1. 90533E+OO .OOOOOE+OO 
3 3 .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 

1problem summary 

run terminated when 130 kcode cycles were done. 
+ 

11023, 
19000, 
92235, 

11023, 
19000, 

11023, 
19000, 
92235, 

11023, 
19000, 

caLculated 
volume 

1. '14940E+07 
2.20163E+07 

.OOOOOE+OO 

.00482 

.00680 
• 0004 7 

.00470 

.00663 

.00556 

. 01335 

.00552 

.00789 

.01894 

12000, 
20000, 
92236, 

12000, 
20000, 

12000, 
20000, 
92236, 

12000, 
20000, 

.00283 

.00697 

.00011 

.00276 

.00679 

.00345 

.01402 

.00133 

.00490 

.01989 

print table 50 

mass pieces 
reason volume 
not calculated 

3.10664E+07 1 
4. 19483E+07 1 

.OOOOOE+OO 0 infinite 

Far-Field Consequence Study - 32% H20/ 8% U02 (sp40ao!) 0 Years 300K probid = 
08/23/96 13:47:25 
08/23/96 10:15:41 

0 
neutron creation 

source 

weight window 
eel l importance 
weight cutoff 
energy Importance 
dxtran 
forced collisions 
exp. transform 
upscatteri ng 

(n,xn) 
fission 

total 

tracks 

518810 

0 
0 
0 
0 
0 
0 
0 
0 

488 
0 

519298 

number of neutrons banked 

weight energy 
(per source particle) 

1.0023E+OO 

o. 
0. 
5.8402E-02 
o. o. 
0. o. 
o. 
7.1361E-04 o. 
1.0614E+OO 

2.0305E+OO 

0. 
0. 
3.2972E-05 
0. 
o. 
0. 
o. 
1.9681E·07 

4.8042E·04 
0. 
2.0310E+OO 

neutron tracks per source partfcle 
245 

1.0009E+OO 

neutron loss 

escape 
energy cutoff 
time cutoff 
weight window 
cell importance 
weight cutoff 
energy importance 
dxtran 
forced collisions 
exp. transform 
downscattering 
capture 
loss to (n,xn) 
loss to fission 

total 

average lffetfme, shakes 

tracks 

113 
0 
0 
0 
0 

518942 
0 
0 
0 
0 
0 
0 

243 
0 

519298 

escape 2.1238E+04 

weight energy 
(per source particle) 

1.2903E-04 
0. 
0. 
0. 
0. 
5.8636E-02 
0. 
0. 
0. 
0. 
0. 
6.0199E-01 
3.5546E·04 
4.0030E-01 
1.0614E+OO 

cutoffs 

1.2917E-04 
0. 
0. 
0. 
0. 
3.3741E-05 
0. 
0. 
0. 
0. 
1.9372E+OO 
5.8119E-02 
2.9646E-03 
3.2620E-02 
2.0310E+OO 

teo 1.0000E+34 
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neutron collisions per source particle 7.7862E+01 
total neutron collisions 40395375 
net multiplication 1.0004E+OO .0000 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

89.65 minutes 
89.61 minutes 

5.7894E+03 
465318405 

capture 9.3706E+03 
capture or escape 9.3722E+03 
any termination 1.0137E+04 

maximum number ever in bank 
bank overflows to backup file 
field length 
most random numbers used was 

range of sampled source weights = 9.2915E-01 to 1.0650E+OO 
1neutron activity in each cell 

1 
2 

cell 

1 
2 

tracks 
entering 

578169 
77612 

population 

519055 
37548 

collisions colt is ions 
* Wl~ight 

(per history) 

35184913 4.97'12E+01 
5210462 5.39'14E+OO 

total 655781 556603 40395375 5.5103E+01 

number 
weighted 

energy 

2.6018E-04 
4.6338E-05 

flux 
weighted 
energy 

5.2471E-01 
2.2143E-01 

eco .OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

12040 in history 376270 

average 
track weight 
(relative) 

8.1658E-01 
5.9394E-01 

print table 126 

average 
track mfp 

(em) 

2.2038E+OO 
1.3362E+OO 

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 skip 30 cycles ;~nd run a total of 130 cycles with nominally 
this problem has run 30 inactive cycles with 119746 neutron histories and 100 active cycles with 

4000 neutrons per cycle. 
399064 neutron histories. 

this calculation has completed the requested number of ke·ff 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 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 = .97716 with an estimated standard deviation of .00073 

the estimated 68, 95, & 99 percent keff confidence inte1rvals are .97643 to .97789, .97571 to .97861, and .97524 to .97909 

the estimated collision/absorption neutron removal lifetime= 9.37E-05 seconds with 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 k.eff standard deviation 68% confidence 95% confidence 99% confidence corr 

collision .97733 .00132 .97600 to .97866 .97469 to .97997 .97383 to .98083 
absorption .97701 .00099 .97602 to .97800 .97504 to .97897 .97440 to .97961 

track. length .97708 .00134 .97573 to .97842 .97440 to .97975 .97353 to .98062 
col/absorp .97713 .00072 .97641 to .97785 • 97569 to .97857 .97522 to .97904 

abs/trk len .97703 .00073 .97630 to .97776 .97558 to .97849 .97510 to .97896 
-.1824 
-. 1692 

col/trk len .97731 .00134 • 97597 to .97865 .97464 to .97998 .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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1mcnp version 4a ld=10/01/93 07/26/96 12:01:33 
************************************************************************* 
inp=sp40a1 outp=sp40a1.0 

1 -
2-
3-
4-
5-
6-
7-
8-
9-

Far-Field Consequence Study- 32% H20/ 8% U02 (sp40a1) 0 Years 600K 
C Calico Hills Tuff 1.5095 g/cc .40 porosity- sphere surrounded 
C Water and U02 offset each other in porous space I H20 @ 500k 
C CELL SPECIFICATIONS 
C INNER WATER REGION 
1 1 7.48846-2 -1 IMP:N=1 
2 2 8.38290-2 1 -2 IMP:N=1 
C OUTSIDE WORLD 
3 0 2 IMP:N=O 

c 
1 
2 

MODE 
KCODE 
c 
c 
c 

SURFACE SPECIFICATIONS 
SO 140 S INNER FUEL ZONE 
SO 200 S TUFF REFLECTOR 

N 
4000 1. 30 130 

KSRC 0 0 1 0 0 10 0 0 -20 0 0 29 0 20 5 0 0 -5 -10 0 -10 
0 -5 -20 -10 0 -13 0 -10 14 0 0 -15 -10 -5 -16 5 5 0 10 10 17 

MATERIAL SPECIFICATIONS 

by tuff 

10-
11 -
12-
13-
14-
15-
16-
17-
18-
19-
20-
21-
22-
23-
24-

c 
c 
m1 

32 (x .776 at 265 C) vol% water in calico Hills tuff - 8 vol% U02 
3.0% Original Enrichment/ 20 GWD/MT decayed to Uranium isotopes 
1001.53c 1.6603-2 8016.53c 4.0422-2 11023.50c 3.9366-4 

25-
26-
27-
28-
29-
30-
31-

12000.50c 2.3128-4 13027.50c 2.6070-l 14000.50c 1.1406-2 
19000.50c 5.5591-4 20000.50c 5.6949-4 26000.55c 1.4037-4 
92234.50c 4.6944-7 92235.53c 3.8253-5 92236.50c 9.1532-6 
92238.53c 1.9055-3 93237.50c 2.1829-6 

mt1 
c 
m2 

32- mt2 
33- PRINT 

initial source 

lwtr.03t 
40 (X .99 at 50 C) 
1001.53c 2.6477-2 

12000.50c 2.3128-4 
19000.50c 5.5591-4 
lwtr.02t 

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. 

vol% water in calico Hills tuff 
8016.53c 4.1448-2 11023.50c 3.9366-4 

13027.50c 2.6070-3 14000.50c 1.1406-2 
20000.5Dc 5.6949-4 26000.55c 1.4037-4 

0 
0 
0 
0 

4001 

0 
4001 
4000 
4000 

1.000000 

30 

260 

warning. lwtr.02t and lwtr.03t are both called for. 
1material composition 

probid 07/26/96 12:01:33 

print table 40 
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material 
number 

associated 
2 

associated 

material 
number 

2 

component nuclide, atom fraction 

1001 I ,22172 
13027, .03481 
26000, .00187 
92238, .02545 

thermal s(a,b) data sets: 
10011 .31585 

13027, .03110 
26000, .00167 

thermal s(a,b) data sets: 

component nuclide, mass 

1001, .01055 
13027, .04434 
26000, .00494 
92238, .28593 

1001, .02326 
130271 .06130 
26000, .00683 

8016, .53979 
14000, .15232 
92234, .00001 
93237 I • 00003 

lwtr.03t 
8016, .49444 

14000, .13606 

lwtr.02t 

fraction 

8016, .40755 
14000, .20193 
92234, .00007 
93237, .00033 

8016, .57779 
14000, .27919 

1cell volumes and masses 

cell atom gram input 
density density volume 

1 1 7.48846E-02 2.63436E+OO .OOOOOE+OO 
2 2 8.38290E-02 1.90533E+OO .OOOOOE+OO 
3 3 .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 

1problem summary 

run terminated when 130 kcode cycles were done. 
+ 

11023, 
19000, 
92235, 

110231 
19000, 

11023, 
19000, 
92235, 

110231 
19000, 

cal.culated 
volume 

1. '14940E+07 
2.o!0163E+07 

.OOOOOE+OO 

.00526 

. 00742 

.00051 

. 00470 

.00663 . 

. 00570 

.01370 

.00567 

.00789 

.01894 

12000, 
20000, 
92236, 

12000, 
20000, 

12000, 
20000, 
92236, 

12000, 
20000, 

.00309 

.00760 

.00012 

.00276 

.00679 

.00354 

.01439 

.00136 

.00490 

.01989 

print 

reason volume 

table 50 

mass pieces not calculated 

3.02795E+07 1 
4.19483E+07 1 

.OOOOOE+OO 0 infinite 

07/26/96 14:46:59 
Far-Field Consequence Study - 32X H20/ 8X U02 (sp40a'l) 0 Years 600K probid = 07/26/96 12:01:33 

0 
neutron creation tracks weight energy neutron loss tracks weight energy 

(per source particle) (per source particle) 

source 519688 1.0006E+OO 2.0277E+OO escape 112 1.1480E-04 1.1651E-04 
energy cutoff 0 0. 0. 
time cutoff 0 0. 0. 

weight window 0 0. 0. weight window 0 0. o. 
cell importance 0 0. 0. cell importance 0 0. 0. 
weight cutoff 0 6.4155E-02 1. 7917E-05 weight cutoff 519846 6.4103E-02 3.9674E-05 
energy importance 0 0. 0. energy importance 0 0. 0. 
dxtran 0 0. 0. dxtran 0 o. 0. 
forced collisions 0 0. 0. forced collisions 0 0. 0. 
exp. transform 0 0. 0. exp. transform 0 0. 0. 
upscattering 0 0. 3.4039E-07 downscattering 0 0. 1.9255E+OO 

capture 0 6.1590E-01 6.2459E-02 
(n,xn) 538 7.8906E-04 5.5245E-04 loss to Cn,xn) 268 3.9334E-04 3.2773E-03 
fission 0 0. 0. loss to fission 0 3.8503E-01 3.6840E-02 

total 520226 1.0655E+OO 2.0283E+OO total 520226 1.0655E+OO 2.0283E+OO 
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number of neutrons banked 
neutron tracks per source particle 
neutron collisions per source particle 
total neutron collisions 
net multiplication 

270 
1.0010E+OO 
7.9711E+01 

41424645 
1.0004E+OO .0000 

computer time so far in this run 
computer time in mcrun 
source particles per minute 
random numbers generated 

95.66 minutes 
95.62 minutes 

5.4349E+03 
480822729 

average lifetime, shakes 
escape 3.0559E+04 
capture 9.5684E+03 
capture or escape 9.5708E+03 
any termination 1.0408E+04 

maximum number ever in bank 
bank overflows to backup file 
field length 
most random numbers used was 

range of sampled source weights = 9.0744E-01 to 1.0579E+OO 
1neutron activity in each cell 

1 
2 

cell 

1 
2 

tracks 
entering 

599158 
102454 

population 

519957 
48279 

collisions collisions 
* WEdght 

(per history) 

34357801 
7066844 

4.8313E+01 
7.2108E+OO 

total 701612 568236 41424645 5.5524E+01 

number 
weighted 

energy 

3.0916E-04 
4.6390E-05 

flux 
weighted 

energy 

5.0477E-01 
1.9975E-01 

cutoffs 
teo 1.0000E+34 
eco • OOOOE+OO 
wc1 -5.0000E-01 
wc2 -2.5000E-01 

2 
0 
0 

12386 in history 367999 

average 
track weight 
(relative) 

8.0256E-01 
5.7956E-01 

print table 126 

average 
track mfp 

(em) 

2.5043E+OO 
1.3152E+OO 

1keff results for: Far-Field Consequence Study - 32% H20/ 8% U02 (sp40a1) 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 skip 30 cycles and run a total of 130 cycles with nominally 
this problem has run 30 inactive cycles with 119927 neutron histories and 100 active cycles with 

4000 neutrons per cycle. 
399761 neutron histories. 

this calculation has completed the requested number of keff cycles using a total of 519688 fission neutron source histories. 
all cells with fissionable material were sampled and had fiss1on 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 estf11ator 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 • 942'44 .00099 .94145 to .94342 .94047 to .94440 .93983 to .94504 .1015 
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abs/trk len 
col/trk len 

col/abs/trk len 

.94238 

.94227 

.94240 

.00099 

.00152 

.00099 

.94139 to 

.94075 to 

.94141 to 

.94336 

.94379 

.94339 

.94042 to 

.93924 to 

.94042 to 

.94434 

.94529 

.94437 

.93978 to 

.93826 to 

.93978 to 

.94498 

.94628 

.94502 

.0842 

.9876 
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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&~ 15x15, 3.00wt%, 20gwd/mtu 40% H20/ 8% U02 
44group latticecell 
I 

mixtures 
arbm-ftuff 

kr-83 1 
kr-85 1 
sr-90 1 

y-89 1 
mo-95 1 
zr-93 1 
zr-94 1 
zr-95 1 
nb-94 1 
tc-99 1 
rh-103 1 
rh-105 1 
ru-101 1 
ru-106 1 
pd-105 1 
pd-108 1 
ag-109 1 
sb-124 1 
xe-131 1 
xe-132 1 
xe- 135 1 
xe- 136 1 
cs-134 1 
cs-135 1 
cs-137 1 
ba-136 1 
la-139 1 
pr-141 1 
pr-143 1 
ce-144 1 
nd-143 1 
nd-145 1 
pm-147 1 
pm-148 1 
nd-147 1 
sm-147 1 
sm-149 1 
sm-150 1 
sm-151 1 
sm-152 1 
gd-155 1 
eu-153 1 
eu-154 1 
eu-155 1 
arbm-tuff1 

arbm-tuff2 

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 

0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
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 2 1.0 323. end 

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

I -

fuel-pin-cell geometry: 

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

assembly and cycle parameters: 

npin/assm=1 fuelngth=280. ncycles=1 nlib/cyc=S 
printlevel=6 inplevel=O end 

volfueltot=1.1494E7 

power=0.004 burn=3.6525e2 down=1.82625e3 
end 

0 * normal termination * 
1 00000000000 

0000000000000 
00 00 

0 

0 

00 
00 
00 
00 
00 
00 
00 

00 
00 
00 
00 
00 
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 

rrrrrrrrrrrr 
rrrrrrrrrrrrr 
rr rr 
rr rr 
rr rr 
rrrrrrrrrrrrr 
rrrrrrrrrrrr 
rr rr 
rr rr 
rr rr 
rr rr 
rr rr 

aaaaaaaaa 
aaaaaaaaaaa 

a a a a 
a a a a 
a a a a 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a a a 
a a a a 
a a a a 
a a a a 
a a a a 

88888888888 
8888888888888 
88 88 
88 88 
88 88 

88888888888 
88888888888 

88 88 
88 88 
88 88 
8888888888888 

88888888888 

i i i i i i i i i i i i 
iii iii iii iii 

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

i iii iii iii i i 
iii iii iii iii 

vv vv 
vv vv 
vv vv 
vv vv 
vv vv 
vv vv 

vv vv 
vv vv 

vv vv 
vv vv 

vvv 
v 

II 
II 

II 
II 

II 
II 

II 
II 

II 
II 

II 
II 

gggg99ggg9g eeeeeeeeeeeee 
ggg9999!gggggg eeeeeeeeeeeee 
99 99 ee 
gg ee 
gg ee 
gg 9!gggg99 eeeeeeeee 
gg ggggggg eeeeeeeee 
gg gg ee 
gg g9 ee 
gg 99 ee 
999999g9g9999 eeeeeeeeeeeee 

gggggg99999 eeeeeeeeeeeee 

i i i i i i i i i i i i sssssssssss 
i i i i i i i i i i i i sssssssssssss 

i i ss ss 
i i ss 
i i ss 
i i ssssssssssss 
i i ssssssssssss 
i i ss 
i i ss 
i i ss ss 

i iii iii iii i i sssssssssssss 
iiiiiiiiiiii sssssssssss 

22222222222 88888888888 
2222222222222 8888888888888 
22 22 88 88 

22 88 88 
22 88 88 

22 88888888888 
22 88888888888 

22 88 88 
22 88 88 

22 88 88 
2222222222222 8888888888888 
2222222222222 88888888888 

nn 
nnn 
nnnn 
nn nn 
nn nn 
nn nn 
nn nn 

nn 
nn 
nn 
nn 
nn 
nn 
nn 

sssssssssss 
sssssssssssss 
ss 
ss 

ss 

ss 
ssssssssssss 
ssssssssssss 

nn 
nn 
nn 
nn 
nn 

nn nn ss 
ss 
ss 

nn nn 
nnnn ss 

nnn sssssssssssss 
nn sssssssssss 

II 99999999999 
II 9999999999999 

II 99 99 
II 99 99 

II 99 99 
II 9999999999999 

II 999999999999 
II 99 

II 99 
II 99 

II 9999999999999 
II 999999999999 

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

66666666666 
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0 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

1 
0 
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7777777777777 5555555555555 5555555555555 5555555555555 
777777777777 5555555555555 5555555555555 5555555555555 
77 77 .. 55 55 . .. 55 

77 .. 55 55 . .. 55 
77 .. 55 55 . .. 55 

77 555555555555 555555555555 555555555555 
77 5555555555555 5555555555555 5555555555555 

77 ... 55 55 . .. 55 
77 ... 55 55 . .. 55 

77 ... 55 55 55 55 . .. 55 55 
77 5555555555555 5555555555555 5555555555555 
77 55555555555 55555555555 55555555555 

sssssssssss ccccc:cccccc aaaaaaaaa ll eeeeeeeeeeeee 
sssssssssssss cccccc:ccccccc aaaaaaaaaaa ll eeeeeeeeeeeee 
ss ss cc cc a a a a ll ee 
ss cc a a a a ll ee 
ss cc a a a a ll ee 
ssssssssssss cc aaaaaaaaaaaaa ll eeeeeeeee 
ssssssssssss cc aaaaaaaaaaaaa ll eeeeeeeee 

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

ss ss cc cc a a a a ll ee 
sssssssssssss cccccc:ccccccc a a a a ll llllllll Ill eeeeeeeeeeeee 
sssssssssss ccccc:cccccc a a a a lllllllllllll eeeeeeeeeeeee 

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

program verification information 

code system: scale version: 4.3 

***** 
***** 
***** ••••• 

******************************************************************************** 
******************************************************************************** 
***** ***** 
***** ***** 
***** program: o0o004 ***** 
***** ••••• 
***** creation date: 03/13/96 ***** 
***** ***** 
***** l fbrary: /usr1/ornl/Scale/bin ***** ***** ***** 
***** ***** 
***** test code: origens ***** 
***** ***** 
***** version: 3.0 ***** 
***** ***** 
***** jobname: davis ***** 
***** ***** 
***** date of execution: 08/28/96 ***** 
***** ***** 
***** time of execution: 17::55:58 ***** 

88888888888 
8888888888888 
88 88 
88 88 
88 88 

88888888888 
88888888888 

88 88 
88 88 
88 88 
8888888888888 

88888888888 
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***** 
***** 

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

1 
0 -1q array has entries. 
0 Oq array has entries. 
0 Oq array has entries. 
0 Oq array has 1 entries. 
0 Oq array has 1 entries. 
0 dbl. prec. machine word applied has, at least, a 16 significant figure accuracy. 
0 short-lived split test fraction, qxn = 9.1188E-04 
0 half-norm of matrix used, axn = 7.0000E+OO 
0 4-place-accuracy-retention ratio, ratio4 = 6.4516E-13 
0 1q array has 20 entries. 
0 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 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
************************************************'******************************** 
* * * prelim lwr origen-s binary working library--id = 1143 * 
* made from modified card-image origen-s libraries of scale 4.2 * 
* data from the light element, actinide, and fission product libraries * 
* decay data, including gamma and total energy, are from endftb-vi * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

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

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

**********************************************~'********************************* 

* * 
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0 
0 
0 
0 
0 

0 
0 
1 

0 

0 

0 
0 
0 

0 

1 
0 

0 

******************************************************************************** 
.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 
******************************************************************************** 

sas2h: far-field crit based 

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

total 1.52E+06 1.52E+06 

sas2h: far-field crit based 

Initial 1E-18 d 
u234 2.12E+03 2.12E+03 
u235 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 

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

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

uo2 

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

light elements page 

actinides page 2 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 3 
power= .OOmw, burnup= O.mwd1 f!ux= 3.00E+08n/cm**2-sec 

DaSlS = 
(note, k-infinities, clad and moderator absorptions are correct 1 only, if correctly weighted cross sections are applied.) 

initial 18.3 d 36.5 d 5<t.8 d 73.1 d 73.1 d 
productions 1.023182E+06 1.023182E+06 1.023183E·•06 1.023183E+06 1.023183E+06 1.023183E+06 
absorptions 8.460824E+05 8.460847E+05 8.460852E+05 8.460858E+05 8.460863E+05 8.460863E+05 
k infinity 1.209317E+OO 1.209314E+OO 1.209314E+OO 1.209314E+OO 1.209313E+OO 1.209313E+OO 

initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 
actinide 
absorptions 8.423173E+OS 
non-actinide 

8.423174E+05 8.423176E·•05 8.423178E+05 8.423180E+05 

abs. frees. 4.450083E-03 4.452646E-03 4.453003E-03 4.453421E-03 4.453838E-03 
sas2h: far-field crit based on b&w 15x15t 3.00wt%1 20gwd/mtu 40% h2o/ 8% uo2 

fraction or total aDsorption rate 
power= .OOmw, burnup= O.mwd, flux= 3.00E+08n/cm**2-sec 

initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

xe135 .OOE+OO 2.28E-06 2.28E-06 2.28E-06 2.28E-06 2.28E-06 
sm149 .OOE+OO 3.01E-07 6.68E-07 1.04E-06 1.40E-06 1.40E-06 
sm151 .OOE+OO 1.54E-08 3.22E-08 4.91E-08 6.59E-08 6.59E-08 
nd143 .OOE+OO 2.56E-09 8.54E-09 1.59E-08 2 .37E-08 2.37E-08 
gd157 .OOE+OO 3.74E-09 7.67E-09 1.16E-08 1.55E-08 1.55E-08 
cd113 .OOE+OO 3.18E-09 6.42E-09 9.65E-09 1.29E-08 1.29E-08 
pm147 .OOE+OO 1.47E-09 4.39E-09 7.73E-09 1.12E-08 1.12E-08 
rh105 .OOE+OO 8.28E-09 8.28E-09 8.28E-09 8.28E-09 8.28E-09 
xe131 .OOE+OO 1.16E-09 3.30E-09 5.64E-09 8.03E-09 8.03E-09 
cs133 .OOE+OO 1.14E-09 3.05E-09 5.04E-09 7.03E-09 7.03E-09 
rh103 .OOE+OO 5.01E-10 1.82E-09 3.73E-09 6.06E-09 6.07E-09 
tc 99 .OOE+OO 1.07E-09 2.44E-09 3.82E-09 5.21E-09 5.21E-09 
eu155 .OOE+OO 1.18E-09 2.34E-09 3.50E-09 4.65E-09 4.65E-09 

8.423180E+05 

4.453838E-03 
fission products page 4 
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nd145 .OOE+OO 1.04E-09 2.10E-09 3.17E-09 4.2:~E-09 4.23E-09 
pr143 .OOE+OO 1.61E-09 2.36E-09 2.66E-09 2.78E-09 2.78E-09 
sm152 .OOE+OO 5.54E-10 1. 11 E- 09 1.66E-09 2.2;~E-09 2.22E-09 
xe133 .OOE+OO 1 .81 E- 09 2.01E-09 2.03E-09 2.03E-09 2.03E-09 
kr 83 .OOE+OO 4.42E-10 8.90E-10 1.34E-09 1. 7C~E- 09 1. 79E-09 
cs135 .OOE+OO 4.04E-10 8.29E-10 1.25E-09 1.68E-09 1.68E-09 
ru101 .OOE+OO 3.25E-10 6.50E-10 9.75E-10 1.30E-09 1.30E-09 
ce141 .OOE+OO 5.08E-10 8.58E-10 1.10E-09 1. 26E-09 1.26E-09 
eu153 .OOE+OO 2.36E-10 5.15E-10 7.93E-10 1.07E-09 1.07E-09 
la139 .OOE+OO 2.48E-10 4.98E-10 7.47E-10 9.96E-10 9.96E-10 
pm149 .OOE+OO 9.59E-10 9.62E-10 9.62E-10 9.62E-10 9.62E-10 
nd147 .OOE+OO 6.46E-10 8.50E-10 9.15E-10 9.35E-10 9.35E-10 
pr141 .OOE+OO 5.22E-11 1.87E-10 3.78E-10 6.06E-10 6.06E-10 
pd105 .OOE+OO 1.05E-10 2.24E-10 3.43E-10 4.62E-10 4.62E-10 
zr 93 .OOE+OO 1.03E-10 2.09E-10 3.15E-10 4.22E-10 4.22E-10 
mo 95 .OOE+OO 7.52E-12 5.27E-11 1.57E-10 3.28E-10 3.28E-10 
gd155 .OOE+OO 1.81E-11 7.23E-11 1.62E-10 2.88E-10 2.88E-10 

i 129 .OOE+OO 6.40E-11 1.33E-10 2.04E-10 2.78E-10 2.78E-10 
ru103 .OOE+OO 9.82E-11 1. 69E -10 2.21E-10 2.58E-10 2.58E-10 
mo 97 .OOE+OO 5.33E-11 1.10E-10 1. 6 7E -10 2.2:5E-10 2.23E-10 
ag109 .OOE+OO 3.84E-11 7.86E-11 1.19E-10 1.5'~E-10 1.59E-10 
pm151 .OOE+OO 1.09E-10 1.09E-10 1.09E-10 1.09E-10 1.09E-10 
ce144 .OOE+OO 2.61E-11 5.10E-11 7.48E-11 9. 7'7E -11 9.77E-11 
sm147 .OOE+OO 2.65E-12 1. 69E -11 4.69E-11 9.39E-11 9.39E-11 
zr 95 .OOE+OO 3.01E-11 5.48E-11 7.51E-11 9. 1i!~E- 11 9.18E-11 
ru102 .OOE+OO 2.29E-11 4.58E-11 6.87E-11 9. 1'5E- 11 9.16E-11 
sr 90 .OOE+OO 2.09E-11 4.18E-11 6.26E-11 8.34E-11 8.34E-11 

y 91 .OOE+OO 2.71E-11 4.97E-11 6.80E-11 8. 27E- 11 8.27E-11 
ce142 .OOE+OO 2.05E-11 4. 12E- 11 6.18E-11 8.25E-11 8.25E-11 
nd148 .OOE+OO 1.99E-11 3.99E-11 5.98E-11 7. 9,SE- 11 7.98E-11 
nd146 .OOE+OO 1.66E-11 3.32E-11 4.99E-11 6.6'5E-11 6.65E-11 
ba138 .OOE+OO 1.41E-11 2.83E-11 4.25E-11 5. 67E- 11 5.67E-11 
pd108 .OOE+OO 1 .37E-11 2.75E-11 4.12E-11 5.50E-11 5.50E-11 
in115 .OOE+OO 1.10E-11 2.46E-11 3.84E-11 5.22E-11 5.22E-11 
ba140 .OOE+OO 2.97E-11 4.07E-11 4.48E-11 4.63E-11 4.63E-11 
xe132 .OOE+OO 9.05E-12 2.12E-11 3.33E-11 4.55E-11 4.55E-11 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 5 
0 fraction of total a sorption rate 

power= .OOmw, burnup= O.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

nb 95 .OOE+OO 4.55E-12 1.53E-11 2.89E-11 4.35E-11 4.35E-11 
ce140 .OOE+OO 4.43E-12 1.48E-11 2.74E-11 4.08E-11 4.08E-11 
sm153 .OOE+OO 3.79E-11 3.79E-11 3.79E-11 3.79E-11 3.79E-11 
eu151 .OOE+OO 2.20E-12 9.19E-12 2.10E-11 3.76E-11 3.76E-11 

y 89 .OOE+OO 2.93E·12 1.08E·11 2.26E-11 3.75E-11 3.75E-11 
zr 91 .OOE+OO 2.63E-12 1.00E-11 2.12E-11 3.54E-11 3.54E-11 
mo 98 .OOE+OO 8.46E-12 1. 69E-11 2.54E-11 3.38E-11 3.38E-11 
eu156 .OOE+OO 1.91E-11 2.78E-11 3.16E-11 3.32E-11 3.32E-11 
mo100 .OOE+OO 8.09E-12 1.62E-11 2.43E-11 3.24E-11 3. 24E -11 
pd107 .OOE+OO 7.96E-12 1. 59E-11 2.39E-11 3. 1 9E- 11 3.19E-11 
xe134 .OOE+OO 7.83E-12 1.57E-11 2.36E-11 3.14E-11 3.14E-11 
zr 92 .OOE+OO 6.33E-12 1. 28E -11 1.92E-11 2. 57E -11 2.57E-11 
nd144 .OOE+OO 1.62E·12 6.40E-12 1.42E-11 2.49E-11 2.49E-11 
kr 87 .OOE+OO 2.26E-11 2.26E-11 2.26E-11 2.26E-11 2.20E-11 
zr 96 .OOE+OO 5.21E-12 1.04E-11 1.56E-11 2.08E-11 2.08E-11 
ru104 .OOE+OO 4.96E-12 9.93E-12 1.49E-11 1. 99E -11 1.99E-11 
sr 89 .OOE+OO 6.73E·12 1.20E-11 1.61E-11 1.92E-11 1.92E-11 
nd150 .OOE+OO 4.44E-12 8.88E-12 1.33E-11 1. 78E -11 1.7BE-11 
cs137 .OOE+OO 4.37E-12 8.74E·12 1.31E-11 1. 75E-11 1.75E-11 
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ce143 .OOE+OO 1. 74E-11 1. 74E -11 1.74E-11 1.7••E-11 1.74E-11 
xe136 .OOE+OO 4.25E-12 8.49E-12 1.27E-11 1.70E-11 1.70E-11 

i 127 .OOE+OO 3.07E-12 7.59E-12 1.22E-11 1 • 70E- 11 1.70E-11 
la140 .OOE+OO 9.71E-12 1. 39E-11 1.54E-11 1.60E-11 1.60E-11 
mo 99 .OOE+OO 1.30E-11 1.32E-11 1.32E-11 1.32E-11 1.32E-11 
br 81 .OOE+OO 3.23E-12 6.46E-12 9.69E-12 1.2'fE-11 1.29E-11 
zr 94 .OOE+OO 2.76E-12 5.51E-12 8.27E-12 1.10E-11 1.10E-11 
rb 85 .OOE+OO 2.47E-12 4.98E-12 7.50E-12 1.00E-11 1.00E-11 
te130 .OOE+OO 1.92E-12 3.85E-12 5.77E-12 7.ME-12 7.69E-12 
sm154 .OOE+OO 1. 88E -12 3.75E-12 5.63E-12 7.50E-12 7.50E-12 
kr 85 .OOE+OO 1.84E-12 3.69E-12 5.55E-12 7. 3'i1E -12 7.39E-12 
rb 87 .OOE+OO 1.82E-12 3.66E-12 5.49E-12 7.3:2E-12 7.32E-12 
cd111 .OOE+OO 1. 07E -12 2.95E-12 4.97E-12 7.02E-12 7.02E-12 

i131 .OOE+OO 5.34E-12 6.49E-12 6.73E-12 6.78E-12 6.78E-12 
se 77 .OOE+OO 1.26E-12 2.69E-12 4.13E-12 5.56E-12 5.56E-12 
kr 84 .OOE+OO 8.70E-13 1.74E-12 2.61E-12 3. 4:aE -12 3.48E-12 
ru106 .OOE+OO 8.64E-13 1. 70E- 12 2.51E-12 3. 2'iiE -12 3.29E-12 
sb121 .OOE+OO 6.31E-13 1.32E-12 2.01E-12 2.6'i1E-12 2.69E-12 
se 79 .OOE+OO 6.52E-13 1.30E-12 1.96E-12 2.61E-12 2.61E-12 
te127m .OOE+OO 5. 77E-13 1.31E-12 1.98E-12 2. 5 7E- 12 2.57E-12 
kr 86 .OOE+OO 4.73E-13 9.47E-13 1.42E-12 1. 89E- 12 1.89E-12 
sb123 .OOE+OO 4.65E-13 9.36E-13 1.41E-12 1. 8'i'E- 12 1.89E-12 
te128 .OOE+OO 4.25E-13 8.53E-13 1. 28E -12 1. 71E-12 1.71E-12 
te129m .OOE+OO 5.59E-13 9.49E-13 1.22E-12 1.40E-12 1.40E-12 
se 80 .OOE+OO 3.05E-13 6.10E-13 9.15E-13 1.22E-12 1.22E-12 
ba137 .OOE+OO 8.52E-14 3.07E-13 6.64E-13 1.16E-12 1 • 16E- 12 
gd156 .OOE+OO 1.07E-13 3.46E-13 6.43E-13 9. ME-13 9.66E-13 
dy161 .OOE+OO 1.44E-13 3.89E-13 6.51E-13 9.15E-13 9.15E-13 
tb159 .OOE+OO 1.82E-13 3.76E-13 5.69E-13 7.63E-13 7.63E-13 
sb125 .OOE+OO 1.57E-13 3.36E-13 5.19E-13 7.01E-13 7.01E-13 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 6 
0 fraction of total absorption rate 

power= .OOmw, burn up= O.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

l i 6 .OOE+OO 1. 73E-13 3.46E-13 5.19E-13 6.92E-13 6.92E-13 
cd112 .OOE+OO 1.62E-13 3.37E-13 5.13E-13 6.89E-13 6.89E-13 
sn117 .OOE+OO 1.36E-13 2.75E-13 4.13E-13 5.51E-13 5.51E-13 
sn119 .OOE+OO 1.12E-13 2.25E-13 3.37E-13 4.50E-13 4.50E-13 
sn115 .OOE+OO 8.49E-14 1.89E-13 2.94E-13 3.99E-13 3.99E-13 
sr 88 .OOE+OO 8.64E-14 1.74E-13 2.61E-13 3.48E-13 3.48E-13 
sm150 .OOE+OO 2.92E·14 9.62E-14 2.02E-13 3.46E-13 3.46E-13 
ag111 .OOE+OO 2.61E-13 3.09E-13 3.18E-13 3. 19E -13 3.19E-13 
eu157 .OOE+OO 2.95E-13 2.95E-13 2.95E-13 2.95E-13 2.95E-13 
pd110 .OOE+OO 6.31E-14 1. 26E-13 1.89E-13 2.53E-13 2.53E-13 
cd114 .OOE+OO 6.16E-14 1. 23E·13 1.85E-13 2.46E-13 2.46E-13 
pd106 .OOE+OO 1.57E·14 6.19E-14 1.38E-13 2.42E-13 2.42E-13 
se 82 .OOE+OO 5.91E-14 1.18E-13 1. 77E -13 2.36E-13 2.36E-13 
gd158 .OOE+OO 5.69E-14 1.14E-13 1.71E-13 2.28E-13 2.28E-13 
sn126 .OOE+OO 4.71E-14 9.42E-14 1.41E-13 1. 8BE- 13 1.88E-13 
se 78 .OOE+OO 4.50E-14 9.03E-14 1.36E-13 1.81E-13 1.81E-13 
cd115m .OOE+OO 5.82E-14 1.02E-13 1.35E-13 1. 60E -13 1.60E-13 
pm148m .OOE+OO 6.01E-15 3.23E-14 8.12E-14 1.49E-13 1.49E-13 
sn124 .OOE+OO 3.68E-14 7 .37E-14 1.11E-13 1. 4 7E -13 1 .47E-13 
dy162 .OOE+OO 3.48E-14 6.97E-14 1.05E-13 1.39E-13 1.39E -13 
dy164 .OOE+OO 3.11E-14 6.23E-14 9.34E-14 1.25E-13 1.25E-13 
eu154 .OOE+OO 2.67E-14 5.38E-14 8.14E-14 1.09E-13 1.09E-13 
as 75 .OOE+OO 2.69E-14 5.40E-14 8.11E-14 1.08E-13 1.08E -13 
y 90 .OOE+OO 1.58E-14 3.56E-14 5.54E-14 7.51E-14 7.51E-14 

sn118 .OOE+OO 1.51E-14 3.02E-14 4.54E-14 6.05E-14 6.05E-14 
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cs136 .OOE+OO 3.45E-14 4. 77E-14 5.27E-14 5.4'7E-14 5.47E-14 
cd116 .OOE+OO 1.28E-14 2.55E-14 3.83E-14 5.10E-14 5.10E-14 
sn122 .OOE+OO 1.25E-14 2.49E-14 3.74E-14 4.98E-14 4.98E-14 
ba136 .OOE+OO 5. 16E -15 1.60E-14 2.91E-14 4. 2'ilE -14 4.29E-14 
sn120 .OOE+OO 9.38E-15 1.88E-14 2.81E-14 3. 7'5E-14 3.75E-14 
kr 82 .OOE+OO 7.80E-15 1.65E-14 2.52E-14 3. 3'ilE- 14 3.39E-14 
cs134 .OOE+OO 7.60E-15 1.53E-14 2.31E-14 3.110E-14 3.10E-14 
dy163 .OOE+OO 7 .67E -15 1.53E-14 2.30E-14 3.07E-14 3.07E-14 
ru105 .OOE+OO 3.00E-14 3.00E-14 3.00E-14 3.010E-14 3.00E-14 
sn125 .OOE+OO 2.15E-14 2.73E-14 2.88E-14 2.9:3e-14 2.92E-14 
ge 73 .OOE+OO 7.17E·15 1.45E-14 2 .17E -14 2.910E-14 2.90E-14 
ru 99 .OOE+OO 5.42E-15 1.25E-14 1.96E-14 2.67E-14 2.67E-14 
zr 90 .OOE+OO 1.04E-15 5.05E-15 1.21E-14 2.23E-14 2.23E-14 
te125 .OOE+OO 1.06E-15 4.62E-15 1.09E-14 2.01E-14 2.01E-14 
xe130 .OOE+OO 4.76E-15 9.70E-15 1.46E-14 1. 96E- 14 1.96E-14 
mo 96 .OOE+OO 3.41E-15 7.09E-15 1.08E-14 1.44E-14 1.44E-14 
pm148 .OOE+OO 1. 05E -15 4.31E-15 8.63E-15 1.33E-14 1.33E-14 
rb 88 .OOE+OO 1.27E-14 1.27E-14 1.27E-14 1 • 2 7E- 14 1.27E-14 
ge 76 .OOE+OO 2.66E-15 5.33E-15 7.99E-15 1. 0 7E- 14 1.07E-14 

i135 .OOE+OO 1.00E-14 1.00E-14 1.00E-14 1.00E-14 9.95E-15 
te132 .OOE+OO 9.30E-15 9.49E-15 9.49E-15 9.49E-15 9.49E-15 
gd160 .OOE+OO 1.69E-15 3. 37E -15 5.06E-15 6.75E-15 6.75E-15 
te134 .OOE+OO 5.77E-15 5. 77E-15 5. 77E-15 5.77E-15 5.39E-15 
te126 .OOE+OO 9.22E-16 2.08E-15 3.33E-15 4.60E-15 4.60E-15 , sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 7 

0 fraction of total absorption rate 

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

initial 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

sn123 .OOE+OO 9.65E·16 1.84E-15 2.63E-15 3.35E-15 3.35E-15 
sb126 .OOE+OO 1.91E-15 2.60E-15 2.85E-15 2.94E-15 2.94E-15 
ru100 .OOE+OO 6.49E-16 1.30E-15 1.96E-15 2.63E-15 2.63E-15 
ho165 .OOE+OO 5.26E-16 1. 06E-15 1.59E-15 2.12E-15 2.12E-15 
in117m .OOE+OO 2.07E·15 2.07E-15 2.07E-15 2.07E-15 2.07E-15 
sr 87 .OOE+OO 3.04E-16 6.09E-16 9.13E-16 1.22E-15 1.22E-15 
sb124 .OOE+OO 3.98E-16 7.21E-16 9.83E-16 1.20E-15 1.20E-15 

i130 .OOE+OO 7.10E-16 7.11E-16 7.11E-16 7.11E-16 7.08E-16 
nb 94 .OOE+OO 1. 75E-16 3.51E-16 5.26E-16 7.01E-16 7.01E-16 
in117 .OOE+OO 6.07E-16 6.07E-16 6.07E-16 6.07E-16 6.07E-16 
ge 74 .OOE+OO 1.47E-16 2.93E-16 4.40E-16 5.86E-16 5.86E-16 
te124 .OOE+OO 4.65E·17 1.42E-16 2.78E-16 4.47E-16 4.47E-16 
in113 .OOE+OO 2.49E-17 1.00E-16 2.26E·16 4.02E-16 4.02E-16 
ge 72 .OOE+OO 8.33E-17 1.86E-16 2.89E-16 3.92E-16 3.92E-16 
eu152 .OOE+OO 8.17E-17 1.66E-16 2.57E-16 3. 57E-16 3.57E-16 
se 76 .OOE+OO 5.68E-17 1.19E-16 1.80E-16 2.42E-16 2.42E-16 
sr 86 .OOE+OO 2.40E-17 7.85E-17 1.48E·16 2.26E-16 2.26E-16 
rb 86 .OOE+OO 1.18E-16 1. 78E-16 2.08E-16 2.23E-16 2.23E-16 
dy165 .OOE+OO 2.08E-16 2.08E-16 2.08E-16 2.08E-16 2.07E-16 
ba135 .OOE+OO 3.50E·17 7.35E-17 1.15E-16 1.61E-16 1.61E-16 
tb160 .OOE+OO 4.73E-17 8.72E-17 1.21E-16 1. 49E-16 1.49E-16 
cd118 .OOE+OO 1.19E-16 1.19E-16 1.19E-16 1. 1 9E -16 1.12E-16 
ge 75 .OOE+OO 8.51E·17 8.51E-17 8.51E-17 8.51E-17 8.39E-17 
xe128 .OOE+OO 1.36E·17 2. 73E-17 4.09E-17 5.46E-17 5.46E-17 
er166 .OOE+OO 9.94E·18 2.45E-17 3.92E·17 5.39E-17 5.39E-17 
nd142 .OOE+OO 7.24E·18 1 .63E-17 2.77E-17 4.22E-17 4.22E-17 
gd152 .OOE+OO 7.41E-18 1. 52E -17 2.33E·17 3.20E-17 3.20E-17 
gd154 .OOE+OO 1.97E·18 7.50E-18 1.66E-17 2.95E·17 2.95E·17 
sm148 .OOE+OO 4.19E·19 3.84E-18 1.29E-17 2.91E·17 2.91E-17 
in119m .OOE+OO 2.97E·17 2.97E-17 2.97E-17 2.97E-17 2.80E-17 
cd110 .OOE+OO 3.68E·18 8.09E-18 1.32E-17 1.90E·17 1.90E-17 
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ba134 .OOE+OO 1.22E-18 4. 73E-18 1.06E-17 1. 88E-17 1 .88E-17 
kr 80 .OOE+OO 4.07E-18 8. 19E -18 1. 23E -17 1.64E-17 1. 64E -17 
dy160 .OOE+OO 9.41E-19 3.55E-18 7.55E-18 1.UE-17 1.27E-17 
cd104 .OOE+OO 4.32E-19 1. 64E-18 4.18E·18 8.50E-18 8.50E-18 

r 79 .OOE+OO 3.76E-19 1.02E-18 1. 94E -18 3. BE-18 3.13E~18 
te122 .OOE+OO 4.26E-19 9.68E-19 1.52E-18 2.0lE-18 2.07E-18 
i n119 .OOE+OO 2.32E-18 2.32E-18 2.32E-18 2.3;~E-18 1.54E-18 
be 9 .OOE+OO 3.43E-19 6.85E-19 1.02E-18 1. 3'7E -18 1.37E-18 
pr142 .OOE+OO 6.42E-19 7.95E-19 1.01E-18 1. 2'7E ·18 1.27E-18 
xe129 .OOE+OO 1.03E-19 3.39E-19 7.15E-19 1.2••E·18 1.24E-18 
ag107 .OOE+OO 6.99E-20 2.83E-19 6.39E-19 1. 1:SE-18 1.13E-18 
nb 93 .OOE+OO 1. 76E-19 3.56E-19 5.36E-19 7 .22E-19 7.22E-19 
sn116 .OOE+OO 1.53E-19 3. 16E -19 4.82E-19 6.55E-19 6.55E-19 
l i 7 .OOE+OO 1.33E-19 2.66E-19 3.99E-19 5.32E-19 5.32E-19 
te123 .OOE+OO 7.98E-20 1.80E-19 3.03E-19 4.4:~E-19 4.42E-19 
er167 .OOE+OO 5.32E-20 1. 06E -19 1.60E-19 2. BE-19 2.13E-19 
cd109 .OOE+OO 3.33E-21 9.98E-21 1.33E-20 2.00E·20 2.00E-20 
cs134m .OOE+OO .OOE+OO 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 fission products page 8 
0 fraction of total absorption rate 

power= .OOmw, burn up= O.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 18.3 d 36.5 d 54.8 d 7:5.1 d 73.1 d 

cd108 .OOE+OO 3.33E·21 6.65E-21 6.65E-21 9.98E-21 9.98E-21 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 9 
power= 4.000E-03mw, burnup=2.9220E·01mwd[ flux= 3.00E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 

charge 18.3 d 36.5 d 
basis = single reactor assembly 
54.8 d 73.1 d 73.1 d 

h 1 .OOE+OO 4.40E-09 8.81E-09 1.32E-08 1. 76E -08 1. 76E-08 
h 2 .OOE+OO 1.31E-11 2.61E-11 3.92E-11 5.22E-11 5.22E-11 
h 3 .OOE+OO 9.56E-14 1.91E·13 2.86E-13 3.81E-13 3.81E-13 
h 4 .OOE+OO 3.87E-37 7.72E-37 1.16E-36 1.54E -36 .OOE+OO 

he 3 .OOE+OO 1.34E-16 5.37E-16 1.21E-15 2.15E-15 2.15E-15 
he 4 .OOE+OO 7.28E-10 1.46E-09 2.18E-09 2.91E-09 2.91E-09 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO . OOE·+OO .OOE+OO 
na 22 .OOE+OO 5.68E-13 1.13E-12 1. 68E-12 2.23E-12 2.23E-12 
na 23 7.53E+03 7. 53E+03 7.53E+03 7. 53E+03 7.53E·+03 7.53E+03 
na 24 .OOE+OO 3.64E·08 3.64E-08 3.64E-08 3.64E-08 3.63E·08 
na 24m .OOE+OO 5.99E·15 5.99E-15 5.99E·15 5.99E-15 5.99E-30 
na 25 .OOE+OO 2.88E-30 5.76E-30 8.64E-30 1.15E -29 6.08E-31 
mg 24 .OOE+OO 7.55E-07 1.55E·06 2.34E-06 3.13E-06 3.13E-06 
mg 25 .OOE+OO 9.58E-14 1. 92E-13 2.87E-13 3.83E-13 3.83E·13 
mg 26 .OOE+OO 1.31E-11 2.61E-11 3.92E-11 5.22E-11 5.22E-11 
mg 27 .OOE+OO 2 .18E·12 2. 18E-12 2. 18E-12 2.18E-12 1.60E-12 
mg 28 .OOE+OO 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 .OOE+OO 2.70E-10 2.70E-10 2.70E·10 2.70E-10 7.33E-11 
al 29 .OOE+OO 3.80E-32 1.52E-31 3.42E-31 6.08E-31 3.89E-31 
al 30 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
si 28 .OOE+OO 2.20E-06 4.40E·06 6.60E-06 8.79E-06 8.79E-06 
si 29 .OOE+OO 1.41E·16 5.64E·16 1.27E·15 2.26E-15 2.26E-15 
si 30 .OOE+OO 9.70E-27 7.76E-26 2.62E-25 6.21E-25 6.21E·25 
si 31 .OOE+OO 6.95E·39 5.56E-38 1.88E-37 4.45E-37 4.37E-37 
51 32 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO • OOE+OO 

totals 5.75E+04 5.75E+04 5. 75E+04 5. 75E+04 5.75E+04 5. 75E+04 
0 flux 3.00E+08 3.00E+08 3.00E+08 3.00E+08 3.00E·07 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 10 
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power= 4.000E-03mw, burnup=2.9220E-01mwd[ flux= 3.00E+08n/cm**2-sec 
0 nuc ide concentrations, gram atoms 

basis = single reactor assembly 
charge 18.3 d 36.5 d 54.8 d 73.1 d 73.1 d 

he 4 .OOE+OO 2.54E-06 5.08E-06 7.63E-06 1.02E·OS 1. 02E- OS 
th226 .OOE+OO 5.65E-31 2.72E-30 6.90E-30 1.34E·29 1.34E-29 
th227 .OOE+OO 8.47E-18 6.06E-17 1.82E-16 3.85E·16 3.85E-16 
th228 .OOE+OO 3.89E-17 2.14E-16 6.13E-16 1.32E·15 1.32E-15 
th229 .OOE+OO 1.04E-14 7.46E-14 2.28E-13 4 .93E ·13 4.93E-13 
th230 .OOE+OO 1.28E-06 2.55E-06 3.83E-06 5.11E-06 5.11E-06 
th231 .OOE+OO 3.02E-09 3.02E-09 3.02E-09 3.02E·09 3.02E-09 
th232 .OOE+OO 2.58E-07 5.16E-07 7.74E-07 1.03E·06 1.03E-06 
th233 .OOE+OO 2.39E-18 4.78E-18 7. 17E · 18 9.57E·18 8.39E-18 
th234 .OOE+OO 2.19E-07 3.49E-07 4.26E-07 4.71E·07 4.71E-07 
pa231 .OOE+OO 3.60E-08 7.50E-08 1.14E-07 1.53E ·07 1.53E-07 
pa232 .OOE+OO 6. 18E -16 1.29E-15 1. 96E -15 2.63E·15 2.63E-15 
pa233 .OOE+OO 5.45E-07 8.86E-07 1.10E-06 1.23E·06 1.23E-06 
pa234m .OOE+OO 7.40E-12 1.18E-11 1.44E-11 1.59E·11 1.59E-11 
pa234 .OOE+OO 3.31E-12 5.26E-12 6.42E-12 7.10E·12 7.10E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·~OO .OOE+OO 

u230 .OOE+OO 5.48E-28 2.63E-27 6.69E-27 1.29E -26 1.29E-26 
u231 .OOE+OO 6.12E-23 2.84E-22 6.26E-22 1.04E -21 1. 04E- 21 
u232 .OOE+OO 1. 86E -13 5.56E-13 1.11E-12 1.84E -12 1.84E·12 
u233 .OOE+OO 1.38E·07 4.79E-07 9.49E-07 1.50E -06 1.50E-06 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E·~oo 9.06E+OO 
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. 74E+02 1. 74E~02 1. 74E+02 
u237 .OOE+OO 2.74E-06 3.16E-06 3.22E-06 3.23E-06 3.23E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E~04 3.64E+04 
u239 .OOE+OO 3.29E-07 3.29E-07 3.29E-07 3.29E-07 2.90E-07 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .ooe~oo .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 .OOE+OO 2.85E-13 5.62E-13 8.30E-13 1.09E-12 1.09E-12 
np236m .OOE+OO 2. 16E -12 2.16E-12 2.16E-12 2.16E-12 2.15E-12 
np236 .OOE+OO 1.02E-11 2.05E-11 3.07E-11 4.10E-11 4.10E-11 
np237 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 
np238 .OOE+OO 1.57E-06 1.58E-06 1. 58E-06 1.58E-06 1.58E-06 
np239 .OOE+OO 4.73E-05 4.75E-05 4. 75E-05 4.75E-05 4. 75E-05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 .OOE+OO 9.69E-15 9.74E-15 9.74E-15 9.74E-15 9.29E-15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 .OOE+OO 1.39E·11 2.87E-11 4.33E-11 5. 77E -11 5.77E-11 
pu237 .OOE+OO 9. 13E -18 3.94E-17 8.62E·17 1.46E·16 1.46E-16 
pu238 .OOE+OO 7.86E·06 1. 73E-05 2.67E-05 3.62E-05 3.62E-05 
pu239 .OOE+OO 2.08E·04 4.63E·04 7.19E-04 9.74E-04 9.74E-04 
pu240 .OOE+OO 4.61E·11 2.14E-10 5.08E·10 9.28E-10 9.28E-10 
pu241 .OOE+OO 1.42E-17 1.37E-16 4.97E-16 1.22E-15 1. 22E-15 
pu242 .OOE+OO 1.26E-24 2.52E-23 1.39E-22 4.61E-22 4.61E-22 
pu243 .OOE+OO 2.77E·33 5.52E·32 3.05E-31 1.01E-30 1.00E-30 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

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 arrey has 20 entries. 
0 3q arrey has 1 entries. 
0 3q arrey has 1 entries. 
0 3q arrey has 1 entries. 
0 4q arrey has 1 entries. 
0 54q arrey has 12 entries. 
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1library information ..• 

0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

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

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

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

data from the light element, actinide, and fission product libraries 
decay data, including gamma and total e1~ergy, are from endf/b-vi 

neutron flux spectrum factors and cross sections were produced from 
the hpresas2" case updating all nuclides on the scale "burnup" library 

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

************************************************•******************************* 
* * ************************************************'******************************** 

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

8/28/1996 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 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X h2o/ 8X uo2 page 
power= .OOmw, burnup= 1.mwd, flux= 2.a2E+08n/cm**2-sec 

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

initial 91.3 d 109.6 d 12r.8 d 146.1 d 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+OS 8.934399E+OS 8.934406E+OS 8.934413E+OS 8.934419E+OS 8.934419E+OS 
k infinity 1.220790E+OO 1.220790E+OO 1.220789E+OO 1.220789E+OO 1.220788E+OO 1.220788E+OO 

initial 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 
actinide 
absorptions 8.900519E+OS 
non-actinide 

8.900521E+OS 8.900524E+OS 8.900527E+05 8.900529E+OS 8.900529E+OS 

11 
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abs. fracs. 3.791451E·03 3.791869E-03 3. 792226E ·· 03 3.792703E-03 3.793120E-03 3.793120E·03 
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 12 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 1.mwd, flux= 2.82E+ 8n/cm**2-sec 
0 initial 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 

sm149 1.42E·06 1. 79E·06 2.17E·06 2.54E·06 2.91E·06 2.91E·06 
xe135 2.31E·06 2.31E·06 2.31E·06 2.31E-06 2.31E·06 2.31E·06 
sm151 6.68E·08 8.38E·08 1.01E·07 1.18E-07 1.35E-07 1.35E-07 
nd143 2.40E·08 3.21E·08 4.04E·08 4.87E·08 5.69E-08 5.69E-08 
gd157 1.57E·08 1.97E·08 2.37E·08 2.76E·08 3.16E·08 3.16E-08 
cd113 1.31E·08 1.63E·08 1.96E·08 2.29E·08 2.61E·08 2.61E-08 
pm147 1.11E·08 1.45E·08 1. 79E· 08 2.13E·08 2.46E·08 2.46E-08 
rh103 6.05E·09 8.69E·09 1.16E·08 1.46E·08 1. 77E· 08 1. 77E·08 
xe131 7.97E-09 1.04E·08 1.27E·08 1.51E-08 1. 75E-08 1.75E·08 
cs133 6.97E-09 8.95E·09 1. 09E · 08 1.29E-08 1.4'~E-08 1.49E·08 
tc 99 5.15E·09 6.52E-09 7.88E·09 9.25E·09 1.06E-08 1.06E-08 
eu155 4.64E·09 5.78E·09 6.91E·09 8.03E·09 9 .14E·09 9.14E-09 
nd145 4.22E·09 5.28E-09 6.34E-09 7.40E·09 8.46E·09 8.46E-09 
rh105 8.35E·09 8.33E-09 8.33E·09 8.33E·09 8. 3:5E · 09 8.33E-09 
sm152 2.20E·09 2.75E·09 3.30E·09 3.85E·09 4.40E·09 4.40E-09 
kr 83 1.80E·09 2.26E·09 2.71E·09 3.16E·09 3.61E·09 3.61E-09 
cs135 1.67E·09 2.09E·09 2.52E·09 2.94E·09 3.36E·09 3.36E·09 
pr143 2.79E·09 2.84E·09 2.86E·09 2.86E-09 2.87E·09 2.87E·09 
ru101 1. 28E·09 1.60E-09 1.92E·09 2.24E·09 2.56E-09 2.56E-09 
eu153 1.07E·09 1.35E·09 1.63E-09 1.91E·09 2.18E·09 2.18E·09 
xe133 2.05E-09 2.05E·09 2.05E·09 2.05E·09 2.05E·09 2.05E·09 
la139 1.00E·09 1.26E·09 1.51E·09 1.76E-09 2.01E-09 2.01E·09 
pr141 6.10E·10 8.66E-10 1.14E·09 1.42E-09 1.72E-09 1.72E·09 
mo 95 3.26E·10 5.65E·10 8.69E-10 1.23E·09 1.65E·09 1.65E-09 
ce141 1.27E-09 1.38E·09 1.46E·09 1.51E·09 1.54E-09 1.54E·09 
gd155 2.93E·10 4.56E·10 6.55E·10 8.89E·10 1.16E-09 1.16E·09 
pm149 9.75E·10 9.75E-10 9.75E·10 9.75E·10 9. 75E-10 9. 75E-1 0 
nd147 9.27E·10 9.33E·10 9.36E·10 9.36E·10 9.36E·10 9.36E-10 
pd105 4.60E·10 5.78E·10 6.96E·10 8.15E·10 9.33E·10 9.33E·10 
zr 93 4. 18E · 10 5.23E·10 6.28E·10 7.34E·10 8.39E·10 8.39E·10 

i129 2.81E-10 3.56E·10 4.32E·10 5.09E·10 5.86E-10 5.86E-10 
mo 97 2.25E·10 2.82E-10 3.39E-10 3.96E-10 4.53E·10 4.53E·10 
sm147 9.31E·11 1.57E·10 2.37E·10 3.34E·10 4.48E·10 4.48E·10 
ru103 2.59E·10 2.86E·10 3.06E·10 3.20E·10 3.30E·10 3.30E-10 
ag109 1.58E·10 1.97E·1 0 2. 37E·10 2.76E·10 3 .16E ·1 0 3.16E-10 
ru102 9.24E·11 1.15E·10 1.39E·10 1.62E·10 1.85E·10 1.85E·10 
ce144 9.81E·11 1.20E·10 1.41E·10 1.61E·10 1.80E-10 1.80E·10 
sr 90 8.43E·11 1.05E·10 1.26E·10 1.47E·10 1. 68E·10 1.68E·10 
ce142 8.34E·11 1.04E·10 1.25E·10 1.46E·10 1.67E·10 1.67E·10 
nd148 8.01E·11 1.00E·10 1.20E·10 1.40E·10 1.60E·10 1.60E·10 
eu151 3.80E·11 5.97E·11 8.62E·11 1.18E-10 1.54E-10 1.54E·10 
nd146 6.72E·11 8.40E·11 1.01E·10 1.18E-10 1.34E·10 1.34E-10 
zr 95 9.09E·11 1.04E·10 1. 16E·1 0 1. 25E ·1 0 1.32E·10 1.32E·10 

y 91 8.36E·11 9.56E·11 1.05E·10 1.13E·10 1. 19E ·1 0 1.19E-10 
y 89 3. 78E·11 5.51E·11 7.43E·11 9.49E·11 1.17E ·1 0 1. 17E -10 

ba138 5.74E-11 7 .17E·11 8.61E-11 1.00E·10 1.15E-10 1.1SE·10 
zr 91 3.57E·11 5.25E-11 7.14E·11 9.18E-11 1.14E·10 1.14E·10 
pm151 1.10E·10 1.10E·10 1.10E·10 1.10E-10 1.10E·10 1.10E·10 
pd108 5.43E·11 6.78E·11 8.12E·11 9.47E·11 1.08E·10 1.08E·10 

8% uo2 13 1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ fission products page 
0 fraction of total absorCtion rate 

power= .OOmw, burnup= 1.mwd, flux= 2.82E+ 8n/cm**2·sec 
0 initial 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 



Aug 29 13:58 1996 File Name: tuf f7. sum BBA000000·01717·0200·00021 REV 00 ATTACHMENT XIII - Page 13 

in115 5.22E-11 6.61E-11 8.00E-11 9.39E-11 1.08E-10 1.08E~10 
ce140 4.13E-11 5.52E-11 6.93E-11 8.34E-11 9.75E-11 9.75E-11 
nd144 2.52E-11 3.88E-11 5.50E-11 7.38E-11 9.51E-11 9.51E-11 
xe132 4.54E-11 5.76E-11 6.98E-11 8.19E-11 9.41E-11 9.41E-11 
nb 95 4.35E-11 5.78E-11 7.12E-11 8.33E-11 9.41E-11 9.41E-11 
mo 98 3.34E-11 4. 18E -11 5.02E-11 5.85E-11 6.6'~E-11 6.69E-11 
mo100 3.23E-11 4.03E-11 4.84E-11 5.65E-11 6.45E-11 6.45E-11 
pd107 3.21E·11 4.00E·11 4.80E-11 5.60E·11 6.39E·11 6.39E·11 
xe134 3. 17E ·11 3.97E-11 4.76E-11 5.56E·11 6.35E-11 6.35E·11 
zr 92 2.59E·11 3.24E·11 3.90E·11 4.55E·11 5.20E-11 5.20E·11 
ba140 4.65E·11 4.71E·11 4. 73E ·11 4.74E·11 4.74E-11 4.74E·11 
zr 96 2.04E·11 2.55E-11 3.06E·11 3.57E-11 4.08E-11 4.08E·11 
ru104 1.98E·11 2.48E·11 2.98E·11 3.47E·11 3.97E-11 3.97E-11 
sm153 3.82E·11 3.81E-11 3.81E·11 3.81E·11 3.81E-11 3.81E·11 

i 127 1. 69E ·11 2.17E-11 2.65E·11 3.14E·11 3.64E·11 3.64E-11 
nd150 1. 78E ·11 2.22E·11 2.66E·11 3.11E-11 3.55E·11 3.55E-11 
cs137 1. 74E ·11 2.18E·11 2.61E·11 3.05E-11 3.48E·11 3.48E·11 
eu156 3.35E·11 3.42E·11 3.45E·11 3.46E·11 3.46E·11 3.46E·11 
xe136 1. 71 E ·11 2.14E·11 2. 57E ·11 l.OOE-11 3.4:5E-11 3.43E·11 
sr 89 1.95E·11 2.20E·11 2.39E·11 2.54E·11 2.66E-11 2.66E-11 
br 81 1. 29E ·11 1.61E·11 1.94E-11 2.26E·11 2.58E·11 2.58E-11 
zr 94 1. 09E-11 1.37E-11 1.64E-11 1.92E-11 2.19E-11 2.19E-11 
kr 87 2.23E-11 2.30E-11 2.30E·11 2.30E·11 2.31)E-11 2.15E-11 
rb 85 1. OOE-11 1. 25E ·11 1.51E·11 1.76E·11 2.01E·11 2.01E-11 
ce143 1.75E·11 1. 75E ·11 1. 75E -11 1.75E-11 1.75E·11 1. 75E -11 
la140 1. 59E ·11 1.61E·11 1.62E·11 1.62E-11 1.62E-11 1.62E-11 
te130 7.78E·12 9.73E·12 1 .17E-11 1.36E-11 1.56E-11 1.56E-11 
cd111 7.09E·12 9. 16E ·12 1.12E·11 1.33E-11 1.5·~E-11 1.54E-11 
sm154 7.55E·12 9.44E-12 1.13E·11 1.32E-11 1.51E·11 1.51E-11 
kr 85 7.45E·12 9.31E-12 1.12E·11 1.30E-11 1.48E·11 1.48E-11 
rb 87 7.31E-12 9.14E·12 1.10E·11 1.28E-11 1.46E·11 1.46E·11 
mo 99 1. 32E ·11 1.32E·11 1.32E-11 1.32E-11 1. 32E -11 1.32E·11 
se 77 5.63E·12 7.08E·12 8.54E·12 9.99E-12 1. 14E- 11 1.14E·11 
kr 84 3.45E·12 4.31E·12 5. 17E ·12 6.04E-12 6.90E·12 6.90E-12 

i 131 6.79E·12 6.80E·12 6.80E·12 6.80E-12 6.80E·12 6.80E-12 
ru106 3.25E·12 3.99E-12 4. 70E-12 5.40E-12 6.07E-12 6.07E-12 
sb121 2.68E·12 3.36E-12 4.04E-12 4.73E-12 5.41E-12 5.41E-12 
se 79 2.64E·12 3.30E·12 3.96E·12 4.62E·12 5.29E·12 5.29E-12 
ba137 1.17E·12 1.81E·12 2.58E·12 3.49E·12 4.54E-12 4.54E-12 
te127m 2.59E·12 3.12E·12 3.60E-12 4.02E·12 4.39E-12 4.39E-12 
kr 86 1.91E·12 2.39E·12 2.87E·12 3.35E·12 3.83E·12 3.83E-12 
sb123 1.88E·12 2.36E·12 2.84E·12 3.33E·12 3.82E·12 3.82E-12 
te128 1. 71E·12 2.14E·12 2.56E·12 2.99E·12 3.42E·12 3.42E-12 
se 80 1.23E·12 1.54E·12 1.85E·12 2.16E·12 2.4 7E ·12 2.47E·12 
gd156 9.52E·13 1.28E·12 1.61E·12 1.95E·12 2.28E-12 2.28E·12 
dy161 9.25E·13 1.19E·12 1. 46E·12 1. 72E·12 1. 99E ·12 1.99E·12 
te129m 1.41E·12 1.54E·12 1.62E·12 1.68E·12 1. 72E ·12 1. 72E ·12 
tb159 7.62E·13 9.55E·13 1.15E·12 1.34E·12 1.53E·12 1.53E-12 
sb125 6.99E·13 8.79E·13 1. 06E·12 1.23E·12 1.40E·12 1.40E-12 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 14 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 1.mwd, flux= 2.82E+ 8n/cm**2·sec 
0 inftfal 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 

li 6 7.01E·13 8.76E·13 1.05E·12 1.23E·12 1.40E·12 1.40E·12 
cd112 6.93E·13 8.69E·13 1.05E·12 1.22E-12 1.40E·12 1.40E·12 
sm150 3.47E·13 5.32E·13 7.55E·13 1.02E·12 1.32E·12 1.32E·12 
sn117 5.54E·13 6.93E·13 8.32E·13 9.71E·13 1.11E·12 1.11E·12 
pd106 2.40E·13 3.71E·13 5.29E·13 7.11E·13 9.19E·13 9. 19E·13 
sn119 4.55E·13 5.68E·13 6.82E·13 7.96E·13 9.09E·13 9.09E·13 
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sn115 4.04E-13 5.10E-13 6.15E-13 7.21E-13 8. 2'7E -13 8.27E-13 
sr 88 3.51E-13 4.39E-13 5.27E-13 6.15E-13 7.0:5E-13 7. 03E -13 
pm148m 1.50E-13 2.31E-13 3.21E-13 4.19E-13 5. 2:2E-13 5.22E-13 
pd110 2.51E-13 3.13E-13 3.75E-13 4.38E-13 5.00E-13 S.OOE-13 
cd114 2.43E-13 3.04E-13 3.65E-13 4.26E-13 4.86E-13 4.86E-13 
se 82 2.38E-13 2.98E-13 3.58E-13 4. 17E -13 4. 7'7E -13 4.77E-13 
gd158 2.27E-13 2.84E-13 3.41E-13 3.98E-13 4.54E-13 4.54E-13 
sn126 1.91E-13 2.38E-13 2.86E-13 3.34E-13 3.81E-13 3.81E-13 
se 78 1.81E-13 2.27E-13 2.72E-13 3.18E-13 3.6:5E-13 3.63E-13 
ag111 3 .17E-13 3 .17E-13 3.17E-13 3.17E ·13 3 .17E-13 3 .17E-13 
eu157 2.97E-13 2.96E-13 2.96E-13 2.96E-13 2.96E-13 2.96E-13 
sn124 1.46E-13 1.82E-13 2.19E-13 2.55E-13 2.91E-13 2.91E-13 
dy162 1.40E-13 1. 74E-13 2.09E-13 2.43E-13 2. 78E-13 2.78E-13 
dy164 1. 26E-13 1.57E-13 1. 89E-13 2.20E-13 2.51E-13 2.51E-13 
eu154 1.10E-13 1.39E-13 1. 69E-13 1. 98E -13 2.28E-13 2.28E-13 
as 75 1. OBE-13 1.35E-13 1.62E-13 1.90E-13 2.17E-13 2. 17E -13 
cd115m 1.61E-13 1.80E-13 1.94E-13 2.04E-13 2.12E-13 2.12E·13 

y 90 7.60E-14 9.60E-14 1.16E-13 1.36E-13 1. 56E-13 1.56E·13 
sn118 5. 96E -14 7.45E-14 8.93E-14 1.04E-13 1.1'9E-13 1.19E·13 
cd116 5.05E-14 6.32E-14 7.58E-14 8.84E-14 1.01E-13 1.01E-13 
sn122 5.02E-14 6.27E-14 7.52E-14 8.77E-14 1.00E-13 1.00E-13 
ba136 4.28E-14 5. 70E-14 7.13E-14 8.56E-14 9.99E-14 1.00E-13 
zr 90 2.25E-14 3.58E-14 5.23E-14 7.18E-14 9.44E-14 9.44E-14 
te125 2.01E-14 3.22E-14 4. 73E-14 6.53E-14 8.64E-14 8.64E-14 
sn120 3. 76E-14 4.70E-14 5.63E-14 6.57E-14 7.51E-14 7.51E-14 
kr 82 3.41E-14 4.29E-14 5. 17E- 14 6.04E-14 6.92E-14 6.92E-14 
cs134 3. 12E -14 3.93E-14 4. 75E-14 5.58E-14 6.42E-14 6.42E-14 
dy163 3.08E-14 3.84E-14 4.61E-14 5.37E-14 6.13E-14 6.13E-14 
ge 73 2. 92E -14 3.66E-14 4.39E-14 5.13E-14 5.86E-14 S.B6E-14 
cs136 5.43E-14 5.51E-14 5.54E-14 5.55E-14 5.56E-14 5.55E-14 
ru 99 2.66E-14 3.3BE-14 4.10E-14 4.B2E-14 5.54E-14 5.54E-14 
xe130 1. 9BE-14 2.4BE-14 2.99E-14 3.49E-14 3.99E-14 3.99E-14 
pm14B 1.31E-14 1. 76E-14 2.22E-14 2.67E-14 3.13E-14 3.12E-14 
ru105 2.97E-14 2.96E-14 2.96E-14 2.96E-14 2.96E-14 2. 95 E -14 
sn125 2.91E-14 2.92E-14 2.92E-14 2.93E-14 2.93E-14 2.92E-14 
mo 96 1.44E-14 1.B1E-14 2.17E-14 2.54E-14 2.91E-14 2.91E-14 
ge 76 1.07E-14 1.34E-14 1. 60E-14 1.87E-14 2. 14E -14 2.14E-14 
gd160 6.76E-15 8.44E-15 1.01E-14 1.1BE-14 1.35E-14 1.35E-14 
rb 88 1. 28E-14 1.29E-14 1.29E-14 1. 29E -14 1.29E-14 1.2BE-14 

i135 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.00E-14 
te126 4.62E-15 5.91E-15 7.21E-15 8.50E-15 9.80E-15 9.80E-15 
te132 9.56E-15 9.56E-15 9.56E-15 9.56E-15 9.56E-15 9.56E-15 
sn123 3.30E-15 3.94E-15 4.52E-15 5.05E-15 5.53E-15 5.53E-15 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 fission products page 15 
0 fraction of total absorGtion rate 

power• .OOmw, burnup= 1.mwd, flux= 2.82E+ Bn/cm**2-sec 
0 initial 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 

ru100 2.66E-15 3.34E-15 4.03E-15 4.72E-15 5.42E-15 5.42E-15 
te134 5.46E-15 5.85E-15 5.85E-15 5.85E-15 5.85E-15 5.09E-15 
ho165 2.12E-15 2.65E-15 3.1BE-15 3.71E-15 4.24E-15 4.24E-15 
sb126 2.95E-15 2.98E-15 3.00E-15 3.00E-15 3.00E-15 3.00E-15 
sr 87 1. 23E-15 1.53E-15 1.84E-15 2.15E-15 2.45E-15 2.45E-15 
in117m 2.09E-15 2.09E-15 2.09E-15 2.09E-15 2.09E-15 2.09E-15 
sb124 1.19E-15 1.37E-15 1.51E-15 1.62E-15 1. 71E-15 1. 71E-15 
in113 4.02E-16 6.2BE-16 9.04E-16 1.23E-15 1.61E-15 1.61E-15 
nb 94 6.97E ·16 8.72E-16 1.05E-15 1.22E-15 1. 40E -15 1.40E-15 
te124 4.52E-16 6.49E-16 8.67E-16 1.10E-15 1.35E-15 1.35E-15 
ge 74 5.93E-16 7.41E-16 8.89E-16 1.04E-15 1 . 19E- 15 1.19E-15 
eu152 3.61E-16 4.74E-16 6.03E-16 7.51E-16 9.22E-16 9.22E-16 
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ge 72 3.96E-16 5.00E-16 6.04E-16 7.09E-16 8. BE-16 8.13E-16 
i130 7.11E-16 7.14E-16 7.14E-16 7.15E-16 7.1SE-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 2.28E-16 3.11E-16 3.96E-16 4.81E-16 5.68E-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 3.76E-16 
rb 86 2.25E-16 2.33E-16 2.37E-16 2.39E-16 2.40E-16 2.40E-16 
tb160 1.51E- 16 1. 75E-16 1.95E- 16 2.12E-16 2. 2'7E- 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 6.71E-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 5.51E-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 8.50E-17 8.64E-17 8.64E-17 8.64E-17 8.64E-17 8.26E-17 
ba134 1.88E-17 2.95E-17 4.25E-17 5.80E-17 7.61E-17 7.61E-17 
gd152 3.24E-17 4.16E-17 5. 1 7E -17 6.27E-17 7.4';1E-17 7.49E-17 
cd110 1.92E-17 2.57E-17 3.29E-17 4.07E-17 4.92E-17 4.92E-17 
pd104 8.40E-18 1.46E-17 2.31E-17 3.40E-17 4. TSE-17 4.73E-17 
dy160 1.27E-17 1.88E-17 2.58E-17 3.35E-17 4 .18E-17 4.18E-17 
kr 80 1. 66E- 17 2.07E-17 2.49E-17 2.91E-17 3.32E-17 3.32E-17 
in119m 2 .83E-17 3.01E-17 3.01E-17 3.01E-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 2.57E-18 3.50E-18 4. 5 7E -18 4.57E-18 
te122 2.05E-18 2.60E-18 3. 16E- 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 
pr142 1. 28E-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 1.52E-18 1.52E-18 
sn116 6.45E-19 8.19E-19 1. OOE-18 1.19E-18 1. 38E-18 1.38E-18 
te123 4.43E-19 5.98E-19 7.65E-19 9.47E-19 1.14E-18 1.14E-18 
l i 7 5.40E-19 6. 75E- 19 8.09E-19 9.43E-19 1. OBE-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 4 .3:3E-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 2.35E-20 2.35E-20 

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

power= .OOmw, burn up= 1. mwd, flux= 2.82E+ 8n/cm**2-sec 
0 initial 91.3 d 109.6 d 127.8 d 14,!1.1 d 146.1 d 

cs134m 1.01E-20 1.34E-20 1.68E-20 1.68E-20 2.01E-20 2.01E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 17 
power= 4.000E-03mw, burnup=5.8440E-01mwd[ flux= 2.82E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

h 1 
charge 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 

1. 76E-08 2.19E-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 4 .OOE+OO 1.92E-36 2.29E-36 2.67E-36 3.04E-36 .OOE+OO 

he 3 2.15E-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 5.75E-09 5.75E-09 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 3.50E-10 4.35E-10 5.20E-10 6.05E-10 6.91E-10 6.91E-10 
ne 21 2.62E-18 4.03E-18 5. 71E-18 7.66E-18 9.88E-18 9.88E-18 
ne 22 5.99E-14 9.31E-14 1.33E-13 1. BOE-13 2.34E-13 2.34E-13 
ne 23 6.56E-17 7. 10E -15 7.10E-15 7.10E-15 7.10£-15 5.66E-19 
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na 22 2.23E·12 2.75E·12 3.27E·12 3.78E·12 4.28E·12 4.28E·12 
na 23 7.53E+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 3.07E·08 3.07E-08 3.05E·08 
na 24m 5.99E·30 5.05E·15 5.05E·15 5.05E-15 5.05E-15 5.05E·30 
na 25 6.08E·31 1.39E·29 1.66E·29 1.93E·29 2.20E-29 6.06E·32 
mg 24 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 .SSE ·13 7.58E·13 
mg 26 5.22E·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 .OOE+OO 7.01E·45 7.01E·45 1.40E·44 1.40E·44 .OOE+OO 
si 28 8.79E·06 1.06E·05 1.25E·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 8.72E·37 1.50E·36 2.37E·36 3.51E-36 3.39E·36 
si 32 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 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 
0 flux 2.82E+08 2.82E+08 2.82E+08 2.82E+08 2.82E·07 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 18 
power= 4.000E·03mw, burnup=5.8440E·01mwd{ flux= 2.82E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge 91.3 d 109.6 d 127.8 d 146.1 d 146.1 d 
he 4 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 6.77E·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 8.81E·15 8.81E-15 
th229 4.93E·13 8.84E·13 1.41E·12 2.07E·12 2.88E·12 2.88E·12 
th230 5.11E·06 6.39E·06 7.66E·06 8.94E·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 5.29E·07 5.29E·07 
pa231 1.53E·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 5.29E·15 
pa233 1.23E·06 1.32E·06 1.37E·06 1.40E·06 1.42E·06 1.42E·06 
pa234m 1.59E·11 1. 68E·11 1. 73E·11 1. 76E·11 1. 78E ·11 1. 78E ·11 
pa234 7.10E·12 7.50E·12 7.74E·12 7.88E·12 7.97E·12 7. 97E·12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.29E·26 2.10E·26 3.14E·26 4.40E·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 3.38E·06 4.04E·06 4.04E·06 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
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. 74E+02 1. 74E+02 1. 74E+02 
u237 3.23E·06 3.16E·06 3 .15E·06 3.15E·06 3.15E·06 3.15E·06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
u239 2.90E·07 3.22E·07 3.22E·07 3.22E·07 3.22E·07 2.51E·07 
u240 .OOE+OO .OOE+OO .OOE+OO .DOE+OO .OOE+OO ,OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO ,OOE+OO 

np235 1.09E·12 1.33E·12 1.57E·12 1.79E·12 2.01E·12 2.01E·12 
np236111 2.15E·12 2.09E·12 2.09E·12 2.09E·12 2.09E·12 2.08E·12 
np236 4.10E·11 5.09E·11 6.08E·11 7.07E·11 8.06E·11 8.06E·11 
np237 4.22E+01 4.22E+01 4.22E+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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 9.29E-15 9.48E-15 9_48E-15 9.48E-15 9.48E-15 8.63E-15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 5.77E-11 7.15E-11 8.51E-11 9.85E-11 1.12E-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 4.55E-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 1.98E-03 1.98E-03 
pu240 9.28E-10 1-4 7E- 09 2.14E-09 2.92E-09 3.83E-09 3.83E-09 
pu241 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 7.79E-21 
pu243 1.00E-30 2.46E-30 5.18E-30 9.69E-30 1.67E-29 1.63E-29 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO • OOE+OO 

totals 3.73E+04 3. 73E+04 3.73E+04 3. 73E+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 54q array has 12 entries. 
1library information ••• 

cross-section data taken from position number 

pass 1 
pass 0 
*scale-system control module sas2 library* 

3 of library on unit 33. 

used a time-dependent neutron spectrum 1 for each of the above passes 
pass 0 applies start-up fuel densiittes 
pass n applies mid time densities of nth library interval 

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

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

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

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

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

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

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

• • 
******************************************************************************** 

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

8/28/1996 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 n1Jc l ides 

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

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X h2o/ 8X uo2 page 
power= .OOmw, burnup= 1.mwd, flux= 2.r4E+08n/cm**2-sec 

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

6 
only, if correctly weighted cross sections are applied.) 

initial 164.4 d 182.6 d 20 .9 d 219.2 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 9.157819E+05 9.157824E·•OS 9.157831E+05 9.157836E+05 9.157836E+05 
k infinity 1.225663E+OO 1.225662E+OO 1.225662E+OO 1.225662E+OO 1.2256&1E+OO 1.225661E+OO 

initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 
actinide 
absorptions 
non-actinide 

9.125454E+OS 9.125456E+OS 9.125458E•OS 9.125460E+OS 9.125463E+OS 9.125463E+OS 

abs. fracs. 3.533483E-03 3.533840E-03 3.534257E-03 3.534734E-03 3.535092E-03 3.535092E-03 
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 fission products 

fraction of total absorption rate 
power= .OOmw, burnup= 1.mwd, flux= 2.74E+08n/cm**2-sec 

initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

sm149 2.93E-06 3.30E-06 3.67E-06 4.05E-06 4.42E-06 4.42E-06 
xe135 2.33E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-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 6.55E-08 7.39E-08 8.22E-08 9.06E-08 9.06E-08 
gd157 3.18E-08 3.58E-08 3.97E-08 4.37E-08 4. 77E-08 4.77E-08 
cd113 2.63E-08 2.96E-08 3.29E·08 3.62E-08 3.94E-08 3.94E-08 
pm147 2.45E·08 2.77E-08 3.09E·08 3.41E·08 3.72E·08 3.72E·08 
rh103 1. 77E·08 2.09E-08 2.42E·08 2.75E·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 1.88E·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 
eu155 9.13E·09 1.02E·08 1.13E·08 1.24E·08 1.35E·08 1.35E·08 
nd145 8.46E·09 9.52E·09 1.06E·08 1.16E·08 1.27E·08 1.27E-08 
rh105 8.36E·09 8.36E·09 8.36E·09 8.36E·09 8.36E·09 8.36E·09 
sm152 4.38E·09 4.93E·09 5.48E·09 6.02E·09 6.57E·09 6.57E·09 
kr 83 3.63E·09 4.08E·09 4.54E·09 4.99E·09 5.45E·09 5.45E-09 
cs135 3.36E·09 3.78E·09 4.20E·09 4.62E·09 S.OSE-09 5.05E·09 
ru101 2.54E·09 2.86E·09 3.18E·09 3.49E·09 3.81E·09 3.81E·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 3.29E·09 3.29E-09 
la139 2.02E·09 2.27E-09 2.52E·09 2.77E·09 3.03E·09 3.03E·09 
pr141 1. 72E·09 2.02E·09 2.33E·09 2.63E·09 2.94E·09 2.94E-09 
pr143 2.87E·09 2.87E·09 2.87E·09 2.87E·09 2.87E·09 2.87E·09 
gd155 1.17E·09 1.47E·09 1.81E·09 2.19E·09 2.60E·09 2.60E-09 
xe133 2.06E·09 2.06E·09 2.06E·09 2.06E·09 2.06E·09 2.06E-09 
ce141 1.55E·09 1.57E·09 1.59E·09 1.60E·09 1. 61E-09 1.61E·09 
pd105 9.31E·10 1.05E·09 1.17E·09 1.28E·09 1.40E·09 1.40E-09 
zr 93 8.36E·10 9.41E·10 1.05E·09 1.15E-09 1.26E·09 1.26E·09 
sm147 4.46E·10 5.76E·10 7.22E·10 8.83E-10 1. 06E·09 1.06E·09 
pm149 9.80E·10 9.80E·10 9.80E·10 9.80E·10 9.80E·10 9.80E-10 
nd147 9.33E·10 9.33E·10 9.33E·10 9.33E-10 9.33E-10 9.33E·10 

page 

19 

20 
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i129 5.89E-10 6.67E-10 7.45E-10 8.23E-10 9.01E-10 9.01E-10 
mo 97 4.53E-10 5.11E-10 5.68E-10 6.25E-10 6.82E-10 6.82E-10 
ag109 3.15E-10 3.54E-10 3.93E-10 4.33E-10 4.72E-10 4.72E-10 
ru103 3.31E-10 3.38E-10 3.44E-10 3.48E-10 3.50E-10 3.50E-10 
eu151 1.55E-10 1.96E-10 2.42E-10 2.93E-10 3.49E-10 3.49E-10 
ru102 1.85E-10 2.09E-10 2.32E-10 2.55E-10 2.78E-10 2.78E-10 
sr 90 1.69E-1 0 1.90E-10 2.11E-10 2.32E-10 2.5:se-1o 2.53E-10 
ce142 1. 68E -10 1.89E-10 2. 1 OE -10 2.31E-10 2.52E-10 2.52E-10 
ce144 1.81E-10 1.99E-10 2.17E-10 2.33E-10 2.50E-10 2.49E-10 
nd148 1.61E-10 1.81E-10 2.01E-10 2.21E-10 2.41E-10 2.41E-10 

y 89 1. 17E -10 1.40E-10 1. 63E -10 1.87E-10 2.11E-10 2.11E-10 
zr 91 1.14E-10 1.37E-10 1.61E-10 1.85E-10 2.10E-10 2.10E-10 
nd144 9.56E-11 1.19E-10 1.45E-10 1.73E-10 2. 04E -10 2.04E-10 
nd146 1.35E-10 1.52E-10 1.69E-1 0 1.86E-10 2.02E-10 2.02E-10 
ba138 1.15E-10 1.30E-10 1.44E-10 1.59E-10 1. 7:SE-10 1.73E-10 
in115 1.08E-10 1.22E-10 1. 36E-10 1.50E-10 1.64E-10 1 .64E -10 
pd108 1.08E-10 1.21E-10 1.34E-10 1.48E-10 1.61E-10 1.61E-10 
ce140 9.79E-11 1.12E-10 1. 26E -10 1.40E-10 1.55E-10 1.55E-10 

1 sas2h: far-field crit based on b&w 15x15J 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 fission products page 21 
0 fraction o total absorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.74E+08n/cm**2-sec 
0 initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

zr 95 1.32E-10 1.38E-10 1.43E-10 1.47E-1 0 1.SOE-10 1.50E-10 
xe132 9.40E-11 1.06E-10 1.18E-10 1.30E-10 1.43E-10 1.43E-10 

y 91 1.20E-10 1.25E-10 1. 29E -10 1.32E-10 1.35E-10 1.35E-10 
nb 95 9.40E-11 1.03E-10 1.12E-10 1.18E-10 1.24E-10 1.24E-10 
pm151 1.10E-10 1.10E-10 1.10E-10 1.10E-10 1.10E-10 1.10E-10 
mo 98 6.65E-11 7.49E-11 8.32E-11 9.15E-11 9.98E-11 9.98E-11 
mo100 6.44E-11 7.25E-11 8.05E-11 8.86E-11 9. 67E -11 9.67E-11 
pd107 6.41E-11 7.21E-11 8.00E-11 8.80E-11 9.60E-11 9.60E-11 
xe134 6.38E-11 7.17E-11 7.97E-11 8.77E-11 9. 5 7E -11 9. 5 7E- 11 
zr 92 S.22E-11 5.87E-11 6.S2E-11 7 .18E -11 7.83E-11 7.83E-11 
zr 96 4.04E-11 4.55E-11 5.05E-11 5.56E-11 6.07E-11 6.07E-11 
ru104 3.97E-11 4.46E-11 4.96E-11 5.45E-11 5.95E-11 5.95E-11 

i127 3.63E-11 4.13E-11 4.63E-11 5.14E-11 5.65E-11 S.65E-11 
nd150 3.55E-11 4.00E-11 4.44E-11 4.88E-11 5.33E-11 5.33E-11 
cs137 3.48E-11 3.91E-11 4.34E-11 4.77E-11 5.20E-11 5.20E-11 
xe136 3.44E-11 3.87E-11 4.30E-11 4.73E-11 S.16E-11 5.16E-11 
ba140 4.75E-11 4.75E-11 4.75E-11 4.75E-11 4.75E-11 4.75E-11 
br 81 2.58E-11 2.90E-11 3.22E-11 3.55E-11 3.87E-11 3.87E-11 
sm153 3.82E-11 3.82E-11 3.82E-11 3.82E-11 3.82E-11 3.82E-11 
eu156 3.48E-11 3.48E-11 3.48E-11 3.48E·11 3.48E-11 3.48E-11 
zr 94 2.18E-11 2.46E-11 2. 73E -11 3.00E·11 3.28E-11 3.28E-11 
rb 85 2.01E-11 2.26E-11 2.52E·11 2.77E·11 3.02E·11 3.02E-11 
sr 89 2.67E-11 2.77E-11 2.84E-11 2.90E-11 2.94E-11 2.94E-11 
cd111 1.S4E-11 1.75E-11 1. 96E -11 2.17E-11 2.38E-11 2.38E-11 
te130 1. 56E -11 1. 76E ·11 1. 96E -11 2.15E-11 2.35E-11 2.35E-11 
sm154 1.51E-11 1. 70E -11 1. 89E -11 2.08E-11 2.27E-11 2.27E-11 
kr 85 1. 49E -11 1.67E·11 1. 86E ·11 2.04E·11 2.22E-11 2.22E-11 
rb 87 1. 46E -11 1.64E-11 1. 83E -11 2.01E-11 2.19E-11 2.19E-11 
kr 87 2 .16E -11 2.31E-11 2.31E·11 2.31E-11 2.31E-11 2.08E-11 
ce143 1. 76E -11 1. 76E·11 1. 76E ·11 1. 76E·11 1. 76E ·11 1.75E·11 
se 77 1.15E-11 1.30E-11 1. 44E-11 1.59E·11 1.74E·11 1.74E·11 
la140 1.62E-11 1.62E·11 1. 62E • 1 1 1.62E·11 J·62E·11 1.62E-11 
mo 99 1.31E·11 1.32E-11 1.32E·11 1.32E·11 .32E·11 1.31E·11 
kr 84 6.87E-12 7.73E·12 8.59E·12 9.45E·12 1.03E·11 1 .OlE· 11 
ba137 4.56E·12 5.76E·12 7.08E-12 8.55E·12 1.02E·11 1.02E·11 
ru106 6.03E-12 6.68E·12 7.30E·12 7.90E·12 8.48E·12 8.48E·12 
sb121 5.40E-12 6.08E-12 6.76E-12 7.44E·12 8.12E·12 8. 12E·12 
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se 79 5.31E-12 5.98E-12 6.64E-12 7.31E-12 7.97E-12 7.97E-12 
i131 6.81E-12 6.81E-12 6.81E-12 6.81E-12 6.81E-12 6.81E-12 

sb123 3.81E-12 4.30E-12 4.79E-12 5.28E-12 5.7BE-12 5.7BE-12 
kr 86 3.84E-12 4.32E-12 4.80E-12 5.2BE-12 5.76E-12 5.76E-12 
te127m 4.41E-12 4.74E-12 5.04E-12 5.31E-12 5.54E-12 5.54E-12 
te12B 3.42E-12 3.85E-12 4.27E-12 4.70E-12 5.13E-12 5.13E-12 
se 80 2.4BE-12 2.79E-12 3. 1 OE • 12 3.41E-12 3. 72E-12 3.72E-12 
gd156 2.27E-12 2.60E-12 2.93E-12 3.27E-12 3.60E-12 3.60E-12 
dy161 2.00E-12 2.26E-12 2.53E-12 2.79E-12 3.06E-12 3.06E-12 
sm150 1.32E-12 1.66E-12 2.04E-12 2.46E-12 2.92E-12 2.92E-12 
tb159 1.53E-12 1.72E·12 1.91E-12 2.11E-12 2.30E-12 2.30E-12 
l i 6 1.41E-12 1.59E-12 1.76E·12 1.94E-12 2.11E-12 2.11E-12 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 fission products page 22 
0 fraction of total absorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.74E+OBn/cm**2-sec 
0 initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

cd112 1.40E·12 1.5BE-12 1.75E-12 1. 93E-12 2.11E-12 2.11E-12 
sb125 1.40E-12 1.57E-12 1.74E-12 1.91E-12 2.07E-12 2.07E-12 
pd106 9. 16E -13 1.15E-12 1.40E-12 1.67E-12 1.97E-12 1. 97E -12 
te129m 1.73E-12 1.76E-12 1. 7BE -12 1.79E-12 1. BOE -12 1.BOE-12 
sn117 1.11E-12 1.25E·12 1.39E-12 1.53E-12 1. 67E-12 1.67E-12 
sn119 9.14E-13 1.03E·12 1.14E-12 1.26E-12 1. 37E -12 1.37E-12 
sn115 8.31E-13 9.38E-13 1.04E-12 1.15E-12 1.26E-12 1.26E-12 
sr 88 7.05E-13 7.94E-13 8.82E-13 9.70E·13 1.06E-12 1.06E-12 
pm14Bm 5.25E-13 6.30E-13 7.37E-13 B.45E-13 9.54E-13 9.54E-13 
pd110 4.99E-13 5.61E-13 6.23E-13 6.85E-13 7. 47E-13 7.47E-13 
cd114 4.84E-13 5.44E-13 6.05E-13 6.65E-13 7.25E-13 7. 25 E -13 
se 82 4.79E-13 5.39E-13 5.99E-13 6.58E-13 7. 18E- 13 7.18E-13 
gd158 4.53E-13 5.10E·13 5. 67E-13 6.23E-13 6.BOE-13 6.BOE-13 
sn126 3.83E-13 4.31E-13 4. 79E- 13 5.27E-13 5. 75E-13 5.75E-13 
se 78 3.64E-13 4.09E-13 4.55E-13 S.OOE-13 5.46E-13 5.46E-13 
sn124 2.90E-13 3.26E-13 3.63E-13 3.99E-13 4.35E-13 4.35E-13 
dy162 2.7BE-13 3.13E-13 3.47E-13 3.81E-13 4. 16E -13 4.16E-13 
dy164 2.53E-13 2.84E-13 3.15E-13 3.47E-13 3.78E-13 3.78E-13 
eu154 2.29E·13 2.60E-13 2.91E-13 3.23E-13 3.55E-13 3.55E-13 
as 75 2 .17E • 13 2.44E·13 2.71E-13 2.9BE-13 3.25E-13 3.25E-13 
ag111 3. 16E- 13 3.15E-13 3.15E-13 3.15E-13 3.15E·13 3.15E- 13 
eu157 2.96E-13 2.96E-13 2.96E-13 2.96E-13 2.96E-13 2.95E-13 
y 90 1. 57E- 13 1. 77E·13 1. 96E·13 2.16E-13 2.36E-13 2.36E-13 

cd115m 2.13E-13 2 .19E -13 2.23E-13 2.27E-13 2.29E-13 2.29E-13 
zr 90 9.47E-14 1.20E-13 1.49E-13 1.81E-13 2.16E-13 2.16E-13 
te125 8.63E-14 1.10E-13 1. 37E-13 1.67E-13 2.00E-13 2.00E-13 
sn118 1.1BE·13 1.33E-13 1.4BE-13 1. 63E-13 1.7'7E-13 1. 77E-13 
ba136 9.98E-14 1.14E-13 1.29E·13 1.43E·13 1 .5'7E -13 1.57E-13 
cd116 1.01E·13 1.13E·13 1.26E-13 1.38E-13 1.51E-13 1.51E-13 
sn122 1.01E-13 1.13E·13 1. 26E-13 1.38E-13 1.51E-13 1.51E-13 
sn120 7.52E-14 8.45E-14 9.39E-14 1.03E-13 1.13E-13 1.13E-13 
kr 82 6.94E-14 7.82E-14 8.70E-14 9.58E-14 1. OSE-13 1.05E-13 
cs134 6.44E-14 7.30E·14 8. 16E -14 9.03E-14 9.92E-14 9.92E-14 
dy163 6.14E-14 6.90E-14 7.66E-14 B.42E-14 9.18E-14 9.18E-14 
ge 73 5. BBE -14 6.62E-14 7.36E-14 8.09E-14 8.83E-14 8.83E-14 
ru 99 5.53E-14 6.26E-14 6.99E-14 7.73E-14 8.47E -14 8.47E-14 
xe130 4.01E-14 4.51E·14 5.02E-14 5.52E·14 6.03E-14 6.03E-14 
cs136 5.54E-14 5.54E-14 5.55E-14 5.55E-14 5.55E-14 5.54E-14 
pm148 3.11E·14 3.53E·14 3.97E·14 4.40E·14 4.83E-14 4.82E-14 
mo 96 2.90E·14 3.27E-14 3.64E-14 4.01E-14 4. 37E -14 4.37E-14 
ge 76 2.14E-14 2.41E-14 2.68E-14 2.94E-14 3.21E-14 3.21E-14 
sn125 2.92E-14 2.92E-14 2.92E-14 2.92E-14 2.92E-14 2.92E-14 
ru105 2.94E-14 2.95E-14 2.95E-14 2.95E·14 2.95E-14 2.91E-14 
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gd160 1.35E·14 1.51E·14 1. 68E·14 1.85E·14 2.0<~E-14 2.02E-14 
te126 9.81E·15 1.11E·14 1.24E·14 1.37E·14 1.50E-14 1.50E-14 
rb 88 1.29E·14 1.30E·14 1.30E·14 1.30E·14 1.30E·14 1.28E·14 

i135 1.00E-14 1.02E·14 1.02E·14 1.02E·14 1. O<~E-14 9.98E~15 
te132 9.58E·15 9.59E·15 9.59E-15 9.59E·15 9.59E·15 9.58E·15 
ru100 5.45E·15 6.16E·15 6.87E·15 7.59E·15 8.3i!E·15 8.32E·15 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40% h2o/ 8% uo2 fission products page 23 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.74E+08n/cm**2·sec 
0 initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

sn123 5.49E·15 5.92E·15 6.31E·15 6.67E·15 6.99E·15 6.99E·15 
ho165 4.24E·15 4.77E·15 5.30E·15 5.82E-15 6.35E·15 6.35E·15 
te134 5.12E·15 5.89E·15 5.89E·15 5.89E·15 5.89E·15 4.78E·15 
sr 87 2.46E-15 2.77E-15 3.08E·15 3.39E·15 3.70E·15 3.70E·15 
in113 1. 60E ·15 2.03E·15 2.50E·15 3.03E·15 3.60E·15 3.60E·15 
sb126 3.01E·15 3.01E·15 3.01E·15 3.01E·15 3.0'1E·15 3.01E·15 
te124 1. 36E ·15 1.62E·15 1. 89E·15 2.17E·15 2.46E·15 2.46E·15 
in117m 2.10E·15 2.10E·15 2.10E-15 2.10E·15 2.10E·15 2.10E·15 
nb 94 1. 39E ·15 1.57E·15 1.74E·15 1.92E·15 2. o·~E -15 2.09E-15 
sb124 1. 71 E ·15 1. 79E·15 1.8SE-15 1.89E-15 1.9:5E·15 1. 93E -15 
eu152 9.26E·16 1.12E·15 1.35E·15 1.61E·15 1.90E-15 1.90E-15 
ge 74 1.19E-15 1.34E-15 1.49E-15 1.64E-15 1. 79E -15 1. 79E-15 
ge 72 8. 17E ·16 9.21E-16 1. 03E-15 1.13E-15 1.24E-15 1.24E-15 
sr 86 5.70E-16 6.57E·16 7.44E-16 8.31E-16 9. 19E -16 9.19E-16 
se 76 4.98E-16 5.62E-16 6.25E-16 6.88E-16 7.51E-16 7.51E-16 

i 130 7.11E-16 7.16E-16 7.16E-16 7.16E-16 7.16E-16 7.09E·16 
ba135 3. 76E-16 4.38E-16 5.04E-16 5. 73E-16 6.45E-16 6.45E·16 
in117 6.17E-16 6.17E-16 6.17E-16 6.17E-16 6. 17E -16 6.16E-16 
sm148 1. 76E-16 2.35E-16 3.03E-16 3.80E-16 4.66E-16 4.66E-16 
nd142 1.40E-16 1.7SE-16 2.15E-16 2.58E-16 3.07E-16 3.07E-16 
gd154 1.21E-16 1.53E·16 1. 90E -16 2.31E-16 2.76E·16 2.76E-16 
tb160 2.28E·16 2.40E-16 2.50E-16 2.59E-16 2. 67E-16 2.67E-16 
rb 86 2.41E-16 2.42E-16 2.42E·16 2.42E-16 2.42E-16 2.42E-16 
dy165 2.07E-16 2.10E-16 2.10E-16 2.10E-16 2.10E-16 2.03E·16 
ba134 7.61E-17 9.67E-17 1. 20E-16 1.46E-16 1. 7·ftE-16 1.74E-16 
er166 1.14E-16 1.29E·16 1.44E-16 1.59E-16 1. 7·ftE-16 1.74E-16 
xe128 1.11E-16 1.25E·16 1.39E-16 1.53E·16 1.67E-16 1.67E-16 
gd152 7 .54E-17 8.89E-17 1.04E-16 1.21E·16 1.3'9E-16 1.39E-16 
pd104 4.71E-17 6.29E·17 8.13E-17 1.02E·16 1.2·6E·16 1.26E-16 
cd118 1. 08E·16 1.21E-16 1.21E-16 1.21E-16 1.21E·16 1.02E-16 
cd110 4.94E·17 5.85E-17 6.81E·17 7 .84E-17 8.93E-17 8.93E-17 
ge 75 8.31E·17 8.69E·17 8.69E·17 8.69E-17 8.69E-17 8. 04E-17 
dy160 4.17E-17 5.05E·17 5.97E-17 6.93E·17 7.91E-17 7.91E·17 
kr 80 3.33E·17 3. 75E-17 4.17E·17 4.59E·17 5.00E·17 5.00E-17 
br 79 1.06E· 17 1.31E·17 1.60E·17 1.90E-17 2.24E-17 2.24E-17 
fn119m 2.51E·17 3.02E·17 3.02E-17 3.02E·17 3.02E·17 2.17E·17 
xe129 4.82E·18 6.10E-18 7.52E·18 9.10E·18 1. 08E·17 1.08E-17 
ag107 4.59E-18 5.81E-18 7.16E·18 8.66E-18 1. 03E-17 1.03E-17 
te122 4.26E·18 4.82E·18 5.38E·18 5.95E-18 6.51E·18 6.51E-18 
be 9 2.67E·18 3.00E·18 3.33E·18 3.67E-18 4.00E-18 4.00E-18 
pr142 2.53E·18 2.88E·18 3.22E·18 3.57E·18 3.92E-18 3.89E·18 
nb 93 1.53E· 18 1.75E·18 1.98E·18 2.23E·18 2.48E·18 2.48E·18 
sn116 1.37E·18 1.57E·18 1. 78E· 18 1.98E·18 2.20E-18 2.20E·18 
te123 1.14E·18 1.35E·18 1.56E·18 1.78E·18 2.01E·18 2.01E-18 
lf 7 1.09E· 18 1.22E·18 1.36E·18 1.49E·18 1. 63E· 18 1 .63E·18 
er167 4.35E·19 4.89E·19 5.43E·19 6.00E·19 6.54E·19 6.54E·19 
ln119 7.45E·19 2.36E·18 2.36E·18 2.36E·18 2.36E·1B 3.40E·19 
cd109 3.71E·20 4.04E·20 4.38E·20 4.72E·20 5.05E·20 5.05E-20 
cd108 2.36E·20 2.36E·20 2.70E·20 3.03E·20 3.37E·20 3.37E-20 
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1 sas2h: far-field crit based on b&w 15x15, 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products page 24 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.74E+08n/cm**2-see 
0 initial 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 

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 

0 
power= 4.000E·03mw, burnup=8.7659E·01mwd[ flux= 2.74E+08ntcm**2·sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge 164.4 d 182.6 d 200.9 d 219.2 d 219.2 d 
h 1 3.48E·08 3.91E-08 4.33E·08 4.76E-08 5.18E··08 5 .18E· 08 
h 2 1.03E·10 1. 16E ·1 0 1.28E·10 1.41E·10 1.54E··10 1.54E·10 
h 3 7.48E·13 8.39E·13 9.29E·13 1.02E·12 1.11E··12 1.11E·12 
h 4 .OOE+OO 3.41E·36 3.78E-36 4.14E·36 4.51E··36 .OOE+OO 

he 3 8.50E·15 1.07E·14 1.32E·14 1. 59E·14 1.89E··14 1. 89E ·14 
he 4 5.75E·09 6.45E·09 7.16E·09 7.86E·09 8.57E··09 8.57E-09 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 6.91E·10 7.75E-10 8.60E-10 9.44E·10 1.03E .. 09 1. 03E· 09 
ne 21 9.88E·18 1.23E·17 1.50E·17 1. 80E ·17 2.12E .. 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 4.78E-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. 53E+03 7.53E+03 
na 24 3.05E·08 2.85E·08 2.85E·08 2.85E-08 2.85E··08 2.82E·08 
na 24m 5.05E·30 4.68E·15 4.68E·15 4.68E·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 24 5.81E·06 6.43E·06 7.05E-06 7.67E·06 8.29E··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 
lllg 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 1.67E-11 2.11E-10 2.11E·10 2.11E-10 2.11E·10 4.24E-12 
al 29 9.29E·31 2.80E·30 3.42E-30 4.10E-30 4.84E·30 1.27E-30 
al 30 .OOE+OO 2.24E-44 2.94E-44 4.34E·44 5.89E·44 .OOE+OO 
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 1.25E-23 1.61E·23 1.61E-23 
si 31 3.39E-36 4.98E-36 6.78E-36 8.96E-36 1.16E ·35 1.09E·35 
si 32 1.40E-45 2.80E-45 4.20E-45 7.01E-45 1.12E ·44 1.12E·44 

totals 5.75E+04 5.75E+04 5.75E+04 5. 75E+04 5. 75E+04 5. 75E+04 
0 flux 2.74E+08 2.74E+08 2.74E+08 2. 74E·t08 2.74E-07 
1 

sas2h: far·field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8% uo2 actinides page 26 
power= 4.000E-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 200.9 d 219.2 d 219.2 d 
he 4 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. 92E ·17 
th234 5.29E·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 3.87E-07 4.26E-07 4.65E··07 4.65E-07 
pa232 5.29E-15 5.98E-15 6.65E-15 7.32E-15 7. 99E ··15 7.96E-15 
pa233 1.42E-06 1.43E-06 1.44E-06 1.45E-06 1.45E··06 1.45E-06 
pa234m 1. 78E -11 1. 79E -11 1.80E-11 1.81E-11 1.81E··11 1.81E-11 
pa234 7.97E-12 8.02E-12 8.05E-12 8.06E-12 8.07E .. 12 8.07E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 5.89E·26 7.54E·26 9.42E-26 1.15E-25 1.38E··25 1.38E-25 
u231 2.94E-21 3.41E-21 3.91E-21 4.43E-21 4.94E··21 4.94E-21 
u232 6.46E-12 8.02E-12 9.75E-12 1.16E-11 1.37E··11 1.37E-11 
u233 4.04E-06 4.71E-06 5.38E-06 6.06E-06 6.74E .. 06 6.74E-06 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO . 
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 1.74E+02 1. 74E+02 1. 74E+02 
u237 3.15E-06 3.12E-06 3.11E-06 3.11E-06 3.11E··06 3.11E-06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
u239 2.51E-07 3.19E-07 3.19E-07 3.19E-07 3.19E··07 2.19E-07 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 2.01E-12 2.22E-12 2.42E-12 2.62E-12 2.81E·12 2.81E-12 
np236m 2.08E-12 2.06E-12 2.06E-12 2.06E-12 2.06E·12 2.05E-12 
np236 8.06E-11 9.04E-11 1.00E·10 1.10E-10 1.20E·10 1.20E-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 1.55E-06 
np239 4.65E-05 4.61E-05 4.61E-05 4.61E-05 4.61E·OS 4.61E-05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 8.63E-15 9.37E-15 9.37E-15 9.37E-15 9.37E·15 8.14E-15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 1.12E-10 1 .25E-10 1.38E -10 1.50E-10 1.63E·10 1.63E-10 
pu237 4.42E-16 5.24E-16 6.08E-16 6.95E-16 7.82E-16 7.82E-16 
pu238 7.3SE-05 8.28E-05 9.20E-05 1. 01 E- 04 1.11E-04 1.11E-04 
pu239 1.98E-03 2.22E-03 2.47E-03 2.72E-03 2.97E-03 2. 97E- 03 
pu240 3.83E-09 4.87E-09 6.02E·09 7.29E-09 8.69E-09 8.69E-09 
pu241 1 .01E-14 1.44E-14 1.98E·14 2.63E-14 3.42E-14 3.42E-14 
pu242 7.79E-21 1.25E-20 1.92E-20 2.81E-20 3. 99E.- 20 3.99E-20 
pu243 1.63E-29 2.65E-29 4.05E-29 5.95E-29 8.44E-29 8. 19E-29 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+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 array has 1 entries. 
0 54q array has 12 entries. 
1library information ••• 

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

pass 1 
pass 0 
*scale-system control module sas2 library* 

each of the above used a time-dependent neutron spectruml for passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
pass 1 
faSS 0 

control module sas2 library* scale-system 
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0 
0 
0 
0 
0 

0 
0 , 
0 
0 
0 

0 

1 
0 

0 

used a time-dependent neutron spectrum 1 for each of the above passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

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

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

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

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

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

.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 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X h2o/ 8X uo2 page 27 
power= .OOmw, burnup= 1.mwd, flux= 2.r1E+08n/cm**2-sec 

basis = 
(note, k-infinities, clad and moderator absorptions a1re correct, only, if correctly weighted cross sections are applied.) 

initial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
productions 1.134699E+06 1.134700E+06 1.134700E+06 1.134700E+06 1.134701E+06 1.134701E+06 
absor~tions 9.243443E+05 9.243449E+05 9.243456E+05 9.243463E+05 9.243468E+05 9.243468E+05 
k inf1nity 1.227572E+OO 1.227571E+OO 1.227571E+OO 1.227570E+OO 1.227570E+OO 1.227570E+OO 

initial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
actinide 
absorptions 9.211681E+05 
non-actinide 
abs. frees. 3.436208E-03 
sas2h: far·field crit based 

power= .OOmw, burnup= 
Initial 237.4 d 

sm149 4.43E·06 4.81E-06 
xe135 2.33E·06 2.33E-06 
sm151 2.04E·07 2.21E-07 
nd143 · 9.07E·08 9.91E·08 
gd157 4.78E·08 5.18E·08 
cd113 3.95E·08 4.28E·08 
pm147 3.72E·08 4.03E·08 
rh103 3.09E·08 3.43E·08 

9.211683E+05 9.211685E+05 9.211688E+05 

3.436625E-03 3.437161E·03 3.437579E-03 
on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X 

fraction of total absorption rate 
1.mwd, flux= 2.71E+08n/cm**2·sec 

255.7 d 274.0 d 29:2.2 d 292.2 d 

5. 18E·06 5.56E·06 5.9:5E-06 5.93E-06 
2.33E-06 2.33E-06 2.3:5E-06 2.33E-06 
2.39E·07 2.56E-07 2. 73E-07 2.73E-07 
1.07E-07 1.16E-07 1 .24E·07 1.24E-07 
5.58E·08 5.97E-08 6.37E·08 6.37E·08 
4.61E·08 4.94E-08 5.27E·08 5.27E-08 
4.33E-08 4.63E·08 4.95E·08 4.93E-08 
3.77E·08 4.11E-08 4.45E·08 4.45E-08 

9.211689E+05 

3.437996E-03 
uo2 

9.211689E+05 

3.437996E-03 
fission products page 28 
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xe131 2.69E-08 2.93E-08 3.17E-08 3.40E-08 3.ME-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 
eu155 1.35E-08 1.46E-08 1.56E-08 1.67E-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. 7SE -09 8.75E-09 
rh105 8.37E-09 8.36E-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 
ru101 3.80E·09 4.12E-09 4.44E-09 4.75E-09 5.07E-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 
pr141 2.94E·09 3.25E-09 3.56E-09 3.87E-09 4.18E-09 4.18E-09 
la139 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 1.25E-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 1.25E-09 1.36E-09 1.46E-09 1.57E-09 1. 67E-09 1.67E·09 
ce141 1.61E-09 1.61E-09 1.62E-09 1.62E-09 1.62E-09 1.62E-09 

i 129 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 9.82E-10 
nd147 9.31E-10 9.31E-10 9.32E-10 9.32E-10 9.32E-10 9.31E-10 
mo 97 6.83E-10 7.40E-10 7.97E-10 8.54E-10 9.11E-10 9.11E-10 
ag109 4.71E-10 5.11E-10 5.50E-10 5.89E-10 6.29E-10 6.29E-10 
eu151 3.49E-10 4.10E-10 4.76E-10 5.47E-10 6.22E-10 6.22E-10 
ru102 2. 78E -10 3.02E-10 3.25E-10 3.48E-10 3.71E-10 3.71E-10 
ru103 3.51E-10 3.53E-10 3.54E-10 3.55E-10 3.56E-10 3.56E-10 
nd144 2.04E-10 2.36E-10 2. 70E -10 3.06E-10 3.44E-10 3.44E-10 
sr 90 2.53E-10 2.74E-10 2.95E-10 3.16E-10 3.3-TE-10 3.37E-10 
ce142 2.52E·10 2.73E-10 2.95E-10 3 .16E -10 3.37E-10 3.37E-10 
nd148 2.41E-10 2.61E-10 2.81E-10 3.01E-10 3.2"1E-10 3.21E-10 
zr 91 2.10E-10 2.36E-10 2.61E-10 2.87E·10 3.14E-10 3.14E-10 

y 89 2. 12E -10 2.37E-10 2.61E-10 2.87E-10 3. 12E -10 3.12E-10 
ce144 2.50E-10 2.65E-10 2.80E-10 2.94E-10 3.o:re-1o 3.07E-10 
nd146 2.03E-10 2.20E-10 2.37E-10 2.53E-10 2.70E-10 2.70E-10 
ba138 1.73E-10 1.88E·10 2.02E-10 2.17E-10 2.3'1E-10 2.31E-10 
in115 1.64E-10 1. 78E-1 0 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- 1 0 2.14E-10 
ce140 1.55E-10 1.69E·10 1.83E-10 1.98E-10 2. 12E -10 2.12E-10 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 29 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.71E+08n/cm**2-sec 
0 initial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 

xe132 1. 43E-10 1.55E-10 1.67E-10 1. 79E-10 1.91E-10 1.91E-10 
zr 95 1.50E·10 1.53E-10 1.55E-10 1.57E-10 1.58E-10 1.58E-10 
~ 91 1.35E-10 1.37E-10 1.39E-10 1.41E-10 1.42E-10 1.42E-10 

n 95 1.24E-10 1. 29E-10 1.33E-10 1.37E-10 1.40E-10 1.40E-10 
mo 98 9.96E-11 1.08E-10 1.16E-10 1.25E-10 1.33E-10 1.33E-10 
mo100 9.66E-11 1.05E-10 1.13E·10 1.21E-10 1.29E-10 1.29E-10 
pd107 9.60E-11 1.04E·10 1.12E-10 1.20E-10 1. 28E -10 1.28E-10 
xe134 9.58E·11 1.04E-10 1.12E-10 1.20E-10 1.28E-10 1.28E-10 
pm151 1.10E-10 1.11E-10 1.11E-10 1.11E-10 1.11E-10 1.10E-10 
zr 92 7.84E-11 8.50E-11 9.15E-11 9.81E·11 1.05E-10 1.05E-10 
zr 96 6.05E·11 6.55E·11 7.05E·11 7.56E-11 8.06E-11 8.06E-11 
ru104 5.95E-11 6.44E-11 6.93E-11 7.43E-11 7.92E-11 7.93E-11 

i 127 5.65E·11 6.16E·11 6.67E-11 7.19E-11 7.71E-11 7.71E-11 
nd150 5.33E·11 5.77E-11 6.22E·11 6.66E-11 7. 1 OE -11 7.10E-11 
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cs137 5.20E-11 5.63E-11 6.06E-11 6.49E-11 6.92E-11 6.92E-11 
xe136 5. 17E -11 5.60E-11 6.03E-11 6.46E-11 6.89E-11 6.89E-11 
br 81 3.87E-11 4.19E-11 4.51E-11 4.84E-11 5.16E-11 5.16E-11 
ba140 4.75E-11 4.76E-11 4.76E-11 4.76E-11 4.76E-11 4. 75 E -11 
zr 94 3.27E-11 3.54E·11 3.82E·11 4.09E-11 4.36E-11 4.36E-11 
rb 85 3.02E-11 3.28E-11 3.53E·11 3.79E-11 4.04E-11 4.04E-11 
sm153 3. 82E -11 3.82E-11 3.82E-11 3.82E-11 3.82E-11 3.82E-11 
eu156 3.48E-11 3.48E-11 3.48E-11 3.48E-11 3.48E-11 3.48E-11 
cd111 2.38E-11 2.59E-11 2.80E-11 3.01E-11 3.21E-11 3.21E-11 
te130 2.35E-11 2.55E-11 2.74E-11 2.94E-11 3.13E-11 3.13E-11 
sr 89 2.94E-11 2.98E-11 3.01E-11 3.03E-11 3.04E-11 3.04E-11 
sm154 2.27E-11 2.46E-11 2.65E-11 2.84E-11 3.03E-11 3.03E-11 
kr 85 2.23E-11 2.41E-11 2.59E-11 2.77E-11 2.95E-11 2.95E-11 
rb 87 2.19E-11 2.38E-11 2.56E-11 2.74E-11 2.92E-11 2.92E-11 
se 77 1.74E-11 1.89E-11 2.03E-11 2.18E-11 2.33E-11 2.33E-11 
kr 87 2.09E-11 2.32E-11 2.32E-11 2.32E-11 2.32E-11 2.01E-11 
ba137 1.02E-11 1.19E-11 1. 38E -11 1.58E-11 1.80E-11 1.80E-11 
ce143 1.76E-11 1.76E-11 1.76E-11 1. 76E-11 1 • 76E- 11 1.76E-11 
la140 1.62E-11 1.62E-11 1. 62E -11 1.62E-11 1.62E-11 1.62E-11 
kr 84 1.03E-11 1.11E-11 1. ZOE ·11 1.29E-11 1 • HE- 11 1.37E-11 
mo 99 1.31E-11 1.32E-11 1.32E-11 1.32E-11 1.32E-11 1.31E-11 
sb121 8.11E-12 8.79E-12 9. 47E-12 1.02E-11 1.08E-11 1.08E-11 
se 79 7.99E-12 8.66E-12 9.32E-12 9.99E-12 1.07E-11 1.07E-11 
ru106 8.46E-12 9.02E-12 9.56E-12 1.01E-11 1.06E-11 1.06E-11 
sb123 5.77E-12 6.27E-12 6. 76E-12 7.26E-12 7.76E-12 7.76E-12 
kr 86 5.77E-12 6.25E-12 6.73E-12 7.22E-12 7.70E-12 7.70E-12 
te128 5.13E-12 5.56E-12 5.98E-12 6.41E-12 6.84E-12 6.84E-12 

i131 6.81E-12 6.81E-12 6.81E-12 6.81E-12 6.81E-12 6.81E-12 
te127m 5.55E-12 5.76E-12 5.95E-12 6.12E-12 6.2'7E-12 6.27E-12 
sm150 2.92E-12 3.42E-12 3.96E-12 4.54E-12 5.15E-12 5.15E-12 
se 80 3. 72E-12 4.03E-12 4.34E-12 4.65E-12 4.96E-12 4.96E-12 
gd156 3.59E-12 3.92E-12 4.26E-12 4.59E-12 4.92E-12 4.92E-12 
dy161 3.06E-12 3.33E-12 3.59E-12 3.86E-12 4. BE-12 4.13E-12 
pd106 1. 97E -12 2.29E-12 2.62E-12 2.98E-12 3.35E-12 3.35E-12 
tb159 2.30E-12 2.49E-12 2.68E-12 2.87E-12 3.06E-12 3.06E-12 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 fission products page 30 
0 fraction of total absor~tion rate 

power= .OOmw, burnup= 1.mwd, flux= 2. 71E+ 1 8n/cm**2-sec 
0 initial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 

l i 6 2.12E-12 2.30E-12 2.47E-12 2.65E-12 2.83E-12 2.83E-12 
cd112 2.11E-12 2.29E-12 2.46E-12 2.64E-12 2.81E-12 2.81E-12 
sb125 2.07E-12 2.23E-12 2.39E·12 2.55E-12 2.71E-12 2.71E-12 
sn117 1.67E-12 1.81E-12 1.95E-12 2.09E-12 2.23E-12 2.23E-12 
sn119 1. 37E-12 1.49E·12 1.60E-12 1. 72E-12 1.83E-12 1.83E-12 
te129m 1.80E-12 1.81E-12 1.81E-12 1.81E-12 1. 82E -12 1.82E -12 
sn115 1. 26E-12 1.37E-12 1.47E-12 1.58E-12 1. 68E-12 1.68E -12 
sr 88 1. 06E-12 1.15E-12 1. 24E-12 1.33E-12 1.41E-12 1.41E-12 
pm148m 9.56E-13 1. 06E-12 1. 17E -12 1.28E-12 1.39E-12 1.39E-12 
pd110 7.46E·13 8.08E-13 8.71E-13 9.33E-13 9.95E-13 9.95E-13 
cd114 7.24E-13 7.84E-13 8.44E-13 9.05E-13 9.65E-13 9.65E-13 
se 82 7. 19E- 13 7.79E-13 8.39E·13 8.99E-13 9. 59E- 13 9.59E-13 
gd158 6.79E-13 7.36E-13 7.92E-13 8.49E-13 9.06E-13 9.06E-13 
sn126 5. 76E-13 6.25E-13 6.73E-13 7.21E·13 7.69E-13 7.69E-13 
se 78 5.46E-13 5.92E-13 6.37E-13 6.83E- 13 7. 28E- 13 7.28E-13 
sn124 4.34E-13 4.70E-13 5.07E-13 5.43E·13 5. 79E- 13 5.79E-13 
dy162 4. 16E-13 4.50E-13 4.85E-13 5.19E-13 5.53E-13 5.53E-13 
dy164 3.79E-13 4. 10E-13 4.41E-13 4.73E·13 5.04E-13 5.04E-13 
eu154 3.56E-13 3.88E·13 4.21E-13 4.55E-13 4.89E-13 4.89E-13 
as 75 3.25E-13 3.53E-13 3.80E-13 4.07E-13 4.34E-13 4.34E-13 
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zr 90 2.17E-13 2.55E-13 2.96E-13 3.41E-13 3.88E-13 3.88E-13 
te125 2.00E-13 2.36E-13 2.75E-13 3.16E-13 3.61E-13 3.61E-13 
y 90 2.37E-13 2.57E-13 2.77E-13 2.96E-13 3. 16E -13 3.16E-13 

ag111 3.15E-13 3.15E-13 3.15E-13 3.15E-13 3.15E-13 3.15E" 13 
eu157 2. 96E -13 2.97E-13 2.97E-13 2.97E-13 2.97E-13 2. 95 E -13 
sn118 1. 77E -13 1.92E-13 2.06E-13 2.21E-13 2.36E-13 2.36E-13 
cd115m 2.30E-13 2.32E-13 2.33E·13 2.34E-13 2.35E-13 2.35E-13 
ba136 1.57E-13 1. 72E-13 1. 86E·13 2.00E-13 2.1~iE-13 2.15E-13 
sn122 1.51E-13 1.64E-13 1. 76E ·13 1.89E-13 2.0'1E-13 2.01E-13 
cd116 1.51E-13 1.63E-13 1. 76E ·13 1.88E-13 Z.O'IE-13 2.01E-13 
sn120 1.13E-13 1.22E-13 1.31E-13 1.41E-13 1.50E-13 1.50E-13 
kr 82 1. 05E -13 1.14E-13 1.22E-13 1.31E-13 1.40E -13 1.40E-13 
cs134 9.93E-14 1.08E-13 1.17E-13 1.26E-13 1. 36E -13 1.36E-13 
dy163 9.19E-14 9.95E-14 1. 07E-13 1.15E-13 1.22E-13 1.22E-13 
ge 73 8.84E-14 9.58E-14 1.03E·13 1.11E-13 1 • 18E- 13 1.18E-13 
ru 99 8.46E-14 9.20E-14 9.95E·14 1.07E-13 1.1SE-13 1.15E-13 
xe130 6.04E-14 6.54E-14 7.05E-14 7.56E·14 8.06E-14 8.06E-14 
pm148 4.81E-14 5.23E-14 5.64E·14 6.05E·14 6.45E-14 6.44E-14 
mo 96 4.37E-14 4. 74E-14 5.11E·14 5.47E-14 5.84E-14 5.84E-14 
cs136 5.54E-14 5.54E-14 5.54E-14 5.54E-14 5.54E-14 5.54E-14 
ge 76 3.21E-14 3.48E-14 3.75E-14 4.02E-14 4.2'~E-14 4.29E-14 
sn125 2.91E-14 2.92E-14 2.92E-14 2.92E·14 2.9;2E-14 2.91E-14 
ru105 2.91E-14 2.94E-14 2.94E·14 2.94E·14 2.94E-14 2.89E-14 
gd160 2.02E-14 2.18E-14 2.35E-14 2.52E·14 2.69E-14 2.69E-14 
te126 1.50E·14 1.63E-14 1. 76E -14 1.89E-14 2.0:2E-14 2.02E-14 
rb 88 1. 28E-14 1.30E-14 1.30E-14 1.30E-14 1.30E-14 1.27E-14 
ru100 8.33E-15 9.07E-15 9.81E-15 1. 06E -14 1.BE-14 1.13E-14 
; 135 1.00E-14 1.02E-14 1.02E-14 1.02E-14 1.02E-14 9.92E-15 

te132 9.59E-15 9.60E-15 9.61E-15 9.61E-15 9.61E-15 9.59E-15 
1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 31 
0 fraction of total absorgtion rate 

power= .OOmw, burn up= 1.mwd, flux= 2.71E+ 8n/cm**2-sec 
0 initial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 

ho165 6.35E-15 6.88E-15 7.41E-15 7.93E·15 8.46E-15 8.46E-15 
sn123 6. 97E-15 7.26E-15 7.52E-15 7.76E-15 7.98E-15 7.98E-15 
fn113 3.60E·15 4.22E-15 4.89E-15 5.61E·15 6.38E·15 6.38E-15 
sr 87 3.70E-15 4.01E-15 4.32E·15 4.63E-15 4.93E·15 4.93E-15 
te134 4.79E -15 5.90E·15 5.90E-15 5.90E·15 5.90E-15 4.46E-15 
te124 2.47E-15 2.76E-15 3.05E-15 3.35E-15 3.65E-15 3.65E-15 
eu152 1.91E·15 2.24E-15 2.62E·15 3.04E-15 3.51E-15 3.51E-15 
sb126 3.01E·15 3.02E·15 3.02E·15 3.02E·15 3.02E-15 3.02E-15 
nb 94 2.09E·15 2.26E-15 2.44E·15 2.61E·15 2.78E·15 2.78E-15 
ge 74 1.79E ·15 1.94E-15 2.09E·15 2.24E·15 2. 39E· 15 2.39E-15 
in117m 2.10E·15 2.10E·15 2. 10E ·15 2.10E·15 2. 1 OE ·15 2.10E·15 
sb124 1.93E·15 1.97E·15 1. 99E·15 2.01E·15 2.03E·15 2.03E-15 
ge 72 1.24E·15 1.34E·15 1.45E·15 1.55E·15 1. 66E· 15 1.66E-15 
sr 86 9.20E·16 1.01E-15 1.10E·15 1.18E·15 1. 27E-15 1.27E-15 
se 76 7.52E-16 8.15E·16 8.79E·16 9.42E·16 1. OOE ·15 1.00E·15 
ba135 6.45E·16 7.21E-16 8.01E·16 8.83E·16 9.69E·16 9.69E-16 
sm148 4.66E·16 5.61E·16 6.64E·16 7.77E·16 8.99E·16 8.99E-16 

I 130 7.10E·16 7.17E-16 7.17E·16 7.17E·16 7.11E·16 7.08E-16 
tn111 6.18E·16 6.18E·16 6.18E·16 6.18E·16 6.18E·16 6.17E-16 
nd142 3.07E·16 3.60E·16 4. 18E·16 4.80E·16 5.46E·16 5.46E-16 
gd154 2.76E·16 3.26E·16 3.79E·16 4.38E·16 5.00E·16 5.00E-16 
ba134 1.74E·16 2.05E·16 2.39E·16 2.75E·16 3.14E·16 3.14E-16 
tb160 2.67E·16 2.74E·16 2.79E·16 2.84E·16 2.88E·16 2.88E·16 
pd104 1.26E·16 1.52E·16 1.81E·16 2.13E·16 2.47E·16 2.47E·16 
rb 86 2.42E·16 2.43E·16 2.43E·16 2.43E·16 2.43E·16 2.43E·16 
gd152 1.39E·16 1.60E·16 1.83E·16 2.08E·16 2 .. 35E·16 2.35E·16 
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er166 1.74E-16 1.89E-16 2.04E-16 2.19E-16 2.34E-16 2.34E-16 
xe128 1.67E-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 1.01E-16 1.13E-16 1.25E-16 1. 38E-16 1.38E-16 
dy160 7.91E-17 8.92E-17 9.95E-17 1.10E-16 1.2'1E-16 1.21E-16 
cd118 1.02E-16 1.21E-16 1.21E-16 1.21E-16 1.2'1E-16 9.61E-17 
ge 75 8.06E-17 8. 71E-17 8.71E-17 8.71E-17 8. 7'1E-17 7. 78E-17 
k.r 80 5.01E-17 5.43E-17 5 .85E-17 6.27E-17 6.69E-17 6.69E-17 
br 79 2.24E-17 2.60E-17 2.99E-17 3.41E-17 3.85E-17 3.85E-17 
xe129 1. 08E-17 1.27E-17 1.48E-17 1. 70E -17 1.93E-17 1.93E-17 
in119m 2.17E-17 3.03E-17 3.03E-17 3.03E-17 3.03E-17 1.85E-17 
ag107 1. 03E -17 1.21E-17 1.40E-17 1.61E-17 1.83E-17 1.83E-17 
te122 6.51E-18 7.08E-18 7.65E-18 8.23E-18 8.81E-18 8.81E-18 
be 9 3.99E-18 4.32E-18 4.65E-18 4.98E-18 5.32E-18 5.32E-18 
pr142 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 3.6'i"E-18 3.67E-18 
sn116 2. 19E -18 2.42E-18 2.64E-18 2.88E-18 3.12E-18 3.12E-18 
te123 2.01E-18 2.25E-18 2.49E-18 2.74E-18 2.99E-18 2.99E-18 
l i 7 1.63E-18 1.77E-18 1. 90E -18 2.04E-18 2.18E-18 2.18E-18 
er167 6.55E-19 7.09E-19 7.63E-19 8.17E-19 8.74E-19 8.74E-19 
in119 3.41E-19 2.37E-18 2.37E-18 2.37E-18 2.3'7E-18 1.65E-19 
cd109 5.06E-20 5.74E-20 6.07E-20 6.41E-20 6. 75E-20 6.75E-20 
cd108 3.37E-20 3.71E-20 3.71E-20 4.05E-20 4.39E-20 4.39E-20 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwdtmtu 40X h2o/ 8X uo2 fission products page 32 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 1.mwd, flux= 2.71E+1 8ntcm**2-sec 
0 initial 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 

cs134m 3.04E-20 3.37E-20 3. 71E-20 4.05E-20 4.3'9E-20 4.05E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 light elements page 33 
power= 4.000E-03mw, burnup=1.1688E+00mwd, flux= 2.71E+08n/cm**2-sec 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge 237.4 d 255.7 d 274.0 d 292.2 d 292.2 d 
h 1 5 .18E-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. 29E-12 1.38E-12 1.46E -12 1. 46E -12 
h 4 .OOE+OO 4.87E-36 5.24E·36 5. 60E -36 5.96E·36 .OOE+OO 

he 3 1.89E·14 2.22E-14 2.57E-14 2.94E-14 3.34E-14 3.34E-14 
he 4 8.57E·09 9.27E·09 9.97E·09 1.07E-08 1. 14E -08 1.14E-08 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 1.03E·09 1.11 E- 09 1.20E·09 1. 28E-09 1.37E·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 8.94E·13 8.94E-13 
ne 23 5.25E·21 7.03E·15 7.03E-15 7.03E·15 7.03E·15 4.64E·23 
na 22 6.22E-12 6.68E·12 7.14E·12 7.60E·12 8.04E·12 8.04E·12 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.82E·08 2. 77E·08 2.77E·08 2.77E·08 2.77E·08 2.73E·08 
na 24m 4.68E·30 4.55E·15 4.55E·15 4.55E·15 4.55E·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 24 8.29E·06 8.89E·06 9.49E·06 1.01E·05 1.07E-05 1.07E·05 
mg 25 1.13E·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 .OOE+OO 7.29E·44 8.69E·44 1.02E·43 1.23E-43 .OOE+OO 
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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 3.25E-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 5.75E+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 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 34 
power= 4.000E-03mw, burnup=1.1688E+00mwd, flux= 2.71E+08n/cm**2-sec 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly 

charge 237.4 d 255.7 d 274.0 d 292.2 d 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 2.81E-15 3.40E·15 4.05E·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 4.48E·17 5.24E-17 6.07E·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 7.51E·15 8.74E·15 1.01E·14 1.01i:-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 1.66E·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 4.13E-06 
th233 1.92E·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 5.37E·07 5.37E-07 
pa231 4.65E·07 5.04E·07 5.43E·07 5.82E·07 6.21E·07 6.21E-07 
pa232 7.96E·15 8.66E·15 9.33E·15 1.00E-14 1.07E ·14 1. 06E · 14 
pa233 1.45E·06 1.45E·06 1.45E·06 1.45E-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 8.07E·12 8.08E·12 B.OBE-12 8.09E-12 8.09E ·12 8.09E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO • OOE·tOO .OOE+OO 

u230 1.38E·25 1.63E·25 1.90E·25 2.19E·25 2.49E·25 2.49E·25 
u231 4.94E·21 5.43E·21 5.94E·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 8.10E·06 8.79E-06 9.47E-06 9.47E·06 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E·t00 9.06E+OO 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30Et02 7.30E+02 
u236 1. 74E+02 1. 74E+02 1. 74E+02 1. 74E+02 1. 74Et02 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 3.64E+04 3.64E+04 
u239 2.19E·07 3.18E·07 3.18E·07 3.18E·07 3.18E·07 1.93E·07 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 2.81E·12 2.99E·12 3 .17E ·12 3.34E·12 3.51E·12 3.51E·12 
np236m 2.05E·12 2.05E·12 2.05E·12 2.05E·12 2.05E·12 2.03E·12 
np236 1.20E·10 1.29E·10 1.39E·10 1.49E·10 1.59E·10 1.59E·10 
np237 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 
np238 1.55E·06 1.55E·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 4.59E·05 4.59E·05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 8.14E·15 9.33E·15 9.33E·15 9.33E·15 9.33E·15 7.73E·15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 1.63E·10 1.75E·10 1.87E·10 1.99E·10 2.11E·10 2.11E·10 
pu237 7.82E·16 8.69E·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 1.48E·04 1.48E·04 
pu239 2.97E·03 3.22E·03 3.46E·03 3.71E·03 3.96E-03 3.96E·03 
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0 

0 
0 
0 
0 
0 
0 

pu240 
pu241 
pu242 

sas2h: 

8.69E·09 
3.42E·14 
3.99E·20 

1.02E·08 
4.35E·14 
5.50E·20 

1.18E·08 
5.43E·14 
7.41E·20 

1.36E·08 
6.68E·14 
9.77E·20 

1.55E·08 
8.10E·14 
1.27E·19 

1.55E·08 
8.10E·14 
1.27E·19 

far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X 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 255.7 d 274.0 d 292.2 d 292.2 d 
pu243 8.19E·29 1.16E·28 1.56E·28 2.06E·28 2.66E·28 2.56E·28 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3. 73E+04 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 
flux 2.71E+08 2.71E+08 2.71E+08 2.71E+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. 

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 t1me·dependent neutron spectrum 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth Library interval 

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

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

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

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

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

fission product yields are from endf/b·v 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* * photon libraries use an 18·energy·group structure * 

* the photon data are from the master photon data base, * 
* produced to Include breMsstrahlung from uo2 •atrix * 
* * * see Information above this box (ff present) for later updates * 
* * 
******************************************************************************** 
* * 

actinides page 35 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

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

8/28/1996 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 el~ments 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40% h2o/ 8% uo2 page 
power= .OOmw, burnup= 1.mwd1 f~ux= 2.rOE+08n/cm**2-sec 

DaSlS = 
(note, k-infinities, clad and moderator absorptions a1re correctL only, if correctly weighted cross sections are applied.) 

initial 310.5 d 328.8 d 34r.O d 365.3 d 
productions 1.138348E+06 1.138348E+06 1.138348E+06 1.138349E+06 1.138349E+06 
absorptions 9.268934E+05 9.268941E+05 9.268948E+05 9.268954E+05 9.268959E+05 
k infinity 1.228132E+OO 1.228132E+OO 1.228131E+OO 1.228131E+OO 1.228130E+OO 

initial 310.5 d 328.8 d 347.0 d 365.3 d 
actinide 
absorptions 9. 237305E+05 9.237308E+05 9.237310E·~o5 9.237313E+05 9.237315E+05 
non-actinide 
abs. fracs. 3.412426E-03 3.412783E-03 3.413260E·03 3.413677E-03 3.414035E-03 
sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
power= .OOmw, burnup= 1.mwd, flux= 2.70E+08n/cm**2-sec 

initial 310.5 d 328.8 d 347.0 d 36'5 .3 d 

sm149 5.94E-06 6.31E-06 6.69E-06 7.06E-06 7.4.1•E-06 
xe135 2.33E-06 2.34E-06 2.34E-06 2.34E-06 2.3·~E-06 
sm151 2. 73E-07 2.90E-07 3.07E-07 3.24E-07 3.41E-07 
nd143 1.24E-07 1.33E-07 1.41E-07 1.49E-07 1.5;BE-07 
gd157 6.38E-08 6.77E-08 7 .17E-08 7.57E-08 7.97E-08 
cd113 5.27E-08 5.60E-08 5.93E-08 6.26E-08 6. 5'9E- 08 
pm147 4.93E-08 5.22E-08 5.51E-08 5.79E-08 6.07E-08 
rh103 4.45E-08 4.79E-08 5.14E-08 5.48E-08 5.82E-08 
xe131 3.64E-08 3.88E-08 4.11E-08 4.35E-08 4.5'9E-08 
cs133 3.05E-08 3.25E-08 3.45E-08 3.64E-08 3.84E-08 
tc 99 2.14E-08 2.28E-08 2.41E-08 2.55E-08 2.68E-08 
eu155 1. 77E-08 1.87E-08 1.98E-08 2.08E-08 2.1BE-08 
nd145 1.69E-08 1.80E-08 1.91E-08 2.01E-08 2.12E-08 
sm152 8.74E-09 9.29E-09 9.84E-09 1.04E-08 1.09E-08 
kr 83 7.28E-09 7.74E-09 8.19E-09 8.65E-09 9.10E-09 
mo 95 6.22E-09 6.88E-09 7.55E-09 8.23E-09 8.92E-09 
cs135 6.73E-09 7.15E-09 7.57E-09 B.OOE-09 8.42E·09 
rh105 8.37E-09 8.37E-09 8.37E·09 8.37E-09 8.37E-09 
gd155 4.59E-09 5.17E-09 5.78E·09 6.42E-09 7.10E-09 
ru101 5.07E-09 5.38E-09 5.70E-09 6.02E-09 6.33E-09 
eu153 4.40E-09 4.68E·09 4.96E-09 5.24E-09 5.51E-09 
r,4, 4.18E-09 4.49E-09 4.81E·09 5.12E-09 5.43E·09 

a139 4.04E-09 4.29E·09 4.55E-09 4.80E·09 S.OSE-09 
sm147 1.92E·09 2 .17E·09 2.44E·09 2.72E-09 3.01E·09 
pr143 2.88E·09 2.88E·09 2.88E·09 2.88E-09 2.88E·09 
pd105 1.87E·09 1.99E·09 2.11E·09 2.23E·09 2.34E·09 
zr 93 1.67E·09 1. 78E·09 1.88E·09 1.99E-09 2.09E·09 
xe133 2.07E·09 2.07E·09 2.07E·09 2.07E·09 2. 07E·09 
ce141 1.62E· 09 1.62E·09 1.62E·09 1.63E·09 1. 63E· 09 

i 129 1.22E·09 1.30E·09 1.37E·09 1.45E·09 1.53E·09 
mo 97 9 .12E ·1 0 9.69E·10 1. 03E- 09 1.08E·09 1.14E·09 
pm149 9.82E·10 9.82E·10 9.82E·10 9.82E·10 9.82E-10 

fission products page 

36 

37 
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eu151 6.22E-10 7.03E-10 7.88E-10 8.78E-10 9.73E-10 
nd147 9.31E-10 9.31E-10 9.31E-10 9.31E-10 9.31E-10 
ag109 6.28E-10 6.67E-10 7.07E-10 7.46E-10 7.85E-10 
nd144 3.44E-10 3.83E-10 4.24E·10 4.66E-10 5.10E-10 
ru102 3.71E-10 3.95E-10 4.18E-10 4.41E-10 4.64E-10 
ce142 3.37E-10 3.58E-10 3.79E-10 4.00E-10 4.Z1E-10 
zr 91 3.14E-10 3.40E-10 3.67E-10 3.94E-10 4.2'1E-10 
sr 90 3.37E-10 3.58E-10 3.79E-10 4.00E-10 4.20E-10 

y 89 3.12E-10 3.37E·10 3.63E-10 3.89E-10 4.14E-10 
nd148 3.21E·10 3.42E-10 3.62E-10 3.82E-10 4.02E-10 
ru103 3.56E·10 3.57E·10 3.57E-10 3.57E-10 3.58E-10 
ce144 3.07E·10 3.20E-10 3.33E-10 3.45E-10 3.56E-10 
nd146 2.70E-10 2.87E-10 3.04E-10 3.21E-10 3.38E-10 
ba138 2.31E-10 2.46E-10 2.60E-10 2.75E-10 2.89E-10 
in115 2.20E-10 2.34E·10 2.48E-10 2.62E-10 2.76E-10 
ce140 2.12E-10 2.26E-10 2.40E-10 2.55E-10 2.69E-10 
pd108 2.14E-10 2.27E·10 2.41E-10 2.54E-10 2.6'7E-10 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 38 
0 fraction of total absorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.70E+08n/cm**2-sec 
0 initial 310.5 d 328.8 d 347.0 d 365.3 d 

xe132 1.91E-10 2.03E-10 2.15E-10 2.28E-10 2 .41()E-10 
mo 98 1.33E-10 1.41E-10 1.49E-10 1.58E-10 1.66E-10 
zr 95 1. SSE -10 1.60E-10 1.61E-10 1.61E-10 1.62E -10 
mo100 1.29E-10 1.37E-10 1.45E-10 1.53E-10 1.61E-10 
xe134 1.28E-10 1.36E-10 1.44E-10 1.52E-10 1. 60E -10 
pd107 1.28E-10 1.36E-10 1.44E-10 1.52E-10 1. 60E -10 
nb 95 1.40E-10 1.42E-10 1.44E-10 1.46E-10 1. 4 7E -10 

y 91 1.42E·10 1.43E-10 1.43E-10 1.44E-10 1.44E-10 
zr 92 1.05E-10 1.11E-10 1.18E-10 1.24E-10 1.31E-10 
pm151 1.10E-10 1.11E-10 1.11E-10 1.11E-10 1.11E-10 
zr 96 8.05E-11 8.56E-11 9.06E-11 9.56E-11 1.01E-10 
ru104 7.92E·11 8.42E-11 8.91E-11 9.41E-11 9.90E-11 

i127 7.70E-11 8.22E-11 8.75E-11 9.27E-11 9.79E-11 
nd150 7.10E-11 7.55E·11 7.99E·11 8.44E-11 8.88E-11 
cs137 6.92E-11 7.35E·11 7.78E·11 8.20E-11 8.63E-11 
xe136 6.89E-11 7.32E-11 7.76E-11 8.19E-11 8.62E-11 
br 81 5. 16E·11 5.48E-11 5.80E-11 6.12E-11 6.45E-11 
zr 94 4.36E-11 4.63E·11 4.91E·11 5.18E-11 5.45E-11 
rb 85 4.04E-11 4.30E-11 4.55E-11 4.81E·11 5.06E-11 
ba140 4.75E·11 4.76E·11 4.76E-11 4.76E-11 4. 76E-11 
cd111 3.22E-11 3.42E·11 3.63E-11 3.84E-11 4.05E-11 
te130 3.14E-11 3.33E-11 3.53E·11 3.72E·11 3. 92E -11 
sm153 3.82E·11 3.83E·11 3.83E·11 3.83E-11 3.83E-11 
sm154 3.03E·11 3.22E·11 3.41E·11 3.60E-11 3. 79E ·11 
kr 85 2.95E-11 3.13E·11 3.31E·11 3.49E-11 3.67E-11 
rb 87 2.92E-11 3.11E·11 3.29E-11 3.47E-11 3.66E-11 
eu156 3.48E·11 3.48E-11 3.48E·11 3.48E-11 3.48E-11 
sr 89 3.04E·11 3.06E·11 3.07E·11 3.07E-11 3.08E-11 
se 77 2.33E-11 2.47E·11 2.62E·11 2.77E·11 2.91E-11 
ba137 1.80E·11 2.03E·11 2.27E·11 2.53E-11 2.80E·11 
kr 87 2.01E·11 2.32E·11 2.32E-11 2.32E·11 2.32E·11 
ce143 1.76E·11 1.76E·11 1.76E·11 1.76E-11 1.76E·11 
kr 84 1.37E·11 1.46E·11 1.54E·11 1.63E·11 1.71E-11 
la140 1.62E-11 .62E·11 .62E·11 1.62E·11 1.62E·11 
sb121 1.08E·11 1.15E·11 1.22E·11 1.29E·11 1.35E·11 
se 79 1.07E·11 1.13E·11 1.20E·11 1.27E· 11 1.33E·11 
110 99 1.31E·11 1.32E·11 1.32E·11 1.32E·11 1.32E·11 
ru106 1.06E·11 1.11E-11 1.15E·11 1.20E·11 1 .. 24E·11 
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sb123 7.76E-12 8.26E-12 8.76E-12 9.27E-12 9.nE-12 
kr 86 7.70E-12 8.18E-12 8.66E·12 9.15E-12 9.63E-12 
te128 6.84E-12 7.27E-12 7.70E-12 8.12E-12 8.55E-12 
sm150 5.15E·12 5.81E-12 6.50E-12 7.24E-12 8.0'1E-12 

i 131 6.81E-12 6.81E-12 6.81E-12 6.81E-12 6.81E-12 
te127m 6.27E-12 6.40E·12 6.52E·12 6.63E-12 6. ne-12 
gd156 4.92E-12 5.25E-12 5.58E-12 5.91E-12 6.24E-12 
se 80 4.97E-12 5.28E-12 5.59E-12 5.90E-12 6.21E-12 
dy161 4. 13E- 12 4.39E-12 4.66E-12 4.92E-12 5. 19E · 12 
pd106 3.35E-12 3.75E-12 4. 16E -12 4.58E·12 s.o:se-12 
tb159 3.06E-12 3.26E-12 3.45E-12 3.64E·12 3.B:SE-12 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 39 
0 fraction of total absorption rate 

power= .OOmw, burnup= 1.mwd, flux= 2.70E+08n/cm**2·sec 
0 initial 310.5 d 328.8 d 347.0 d 365.3 d 

l i 6 2.83E-12 3.00E-12 3.18E-12 3.36E·12 3.5:sE-12 
cd112 2.82E-12 2.99E-12 3.17E-12 3.35E·12 3.52E-12 
sb125 2.71E-12 2.86E-12 3.01E-12 3. 16E -12 3.31E-12 
sn117 2.23E-12 2.37E-12 2.51E-12 2.65E-12 2.78E-12 
sn119 1.83E-12 1.95E-12 2.06E-12 2 .17E-12 2.29E-12 
sn115 1. 69E-12 1. 79E·12 1. 90E-12 2.01E-12 2.11E-12 
te129m 1.82E-12 1.82E-12 1. 82E -12 1.82E-12 1.82E-12 
pm148m 1. 39E-12 1.49E-12 1. 60E -12 1. 70E ·12 1.80E-12 
sr 88 1.41E-12 1.50E-12 1. 59E- 12 1.68E-12 1. 77E -12 
pd110 9.94E-13 1.06E ·12 1.12E-12 1 • 18E -12 1.2·~E-12 
cd114 9.64E-13 1.02E·12 1. 08E- 12 1.15E-12 1.21E-12 
se 82 9.60E-13 1.02E·12 1. 08E-12 1.14E-12 1.20E-12 
gd158 9.05E-13 9.62E·13 1.02E-12 1.08E-12 1.13E-12 
sn126 7.69E-13 8.17E -13 8.65E-13 9.14E-13 9.62E-13 
se 78 7.28E-13 7.74E-13 8. 19E ·13 8.65E-13 9.11E-13 
sn124 5. 79E·13 6.15E-13 6.51E-13 6.87E-13 7 .23E-13 
dy162 5.53E-13 5.88E-13 6.22E-13 6.56E·13 6.90E-13 
dy164 5. 04E -13 5.36E-13 5.67E-13 5.98E-13 6.30E-13 
eu154 4. 89E -13 5.23E-13 5.58E-13 5.93E-13 6.29E-13 
zr 90 3.88E-13 4.39E-13 4.92E-13 5.49E-13 6.09E-13 
te125 3.61E-13 4.08E-13 4.58E·13 5.11E-13 5.66E-13 
as 75 4.34E-13 4.61E-13 4.88E-13 5.15E-13 5.43E-13 
y 90 3. 17E -13 3.36E-13 3.56E-13 3.76E-13 3.96E-13 

ag111 3.15E-13 3.15E-13 3.15E-13 3.15E·13 3.15E·13 
eu157 2.95E-13 2.97E-13 2.97E·13 2.97E·13 2.97E·13 
sn118 2.36E-13 2.50E·13 2.65E·13 2.80E·13 2.95E·13 
ba136 2.15E-13 2.29E-13 2.43E·13 2.58E-13 2.72E·13 
sn122 2.01E-13 2.14E-13 2.26E-13 2.39E-13 2.52E·13 
cd116 2.01E-13 2.13E-13 2.26E·13 2.38E·13 2.51E·13 
cd115m 2.35E·13 2.36E·13 2.36E·13 2.36E·13 2.37E·13 
sn120 1.50E-13 1.60E·13 1.69E-13 1. 78E·13 1. 88E·13 
kr 82 1.40E-13 1.49E-13 1.58E·13 1.67E·13 1.75E·13 
cs134 1.36E·13 1.45E-13 1.54E·13 1.64E ·13 1.73E·13 
dy163 1.22E-13 1.30E-13 1.38E·13 1.45E-13 1.53E·13 
ge 73 1.18E·13 1.25E·13 1.33E·13 1.40E·13 1.48E-13 
ru 99 1.14E-13 1.22E-13 1.30E-13 1.37E·13 1.45E·13 
xe130 8.07E-14 8.57E-14 9.08E·14 9.59E·14 t.01E·13 
pm148 6.44E-14 6.84E-14 7.23E-14 7.62E·14 B.OOE-14 
1110 96 5.84E-14 6.21E·14 6.58E-14 6.94E·14 7.31E·14 
cs136 5.54E-14 5.54E·14 5.54E·14 5.54E·14 5.54E·14 
ge 76 4.29E·14 4.55E-14 4.82E·14 5.09E·14 5.36E·14 
gd160 2.69E·14 2.85E·14 3.02E·14 3.19E·14 3.36E·14 
ru105 2.88E-14 2.94E·14 2.94E·14 2.94E·14 2.94E·14 
sn125 2.91E·14 2.91E·14 2.92E·14 2.92E·14 Z.92E·14 
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te126 2.02E-14 2.15E-14 2.29E-14 2.42E-14 2.5~1E-14 
ru100 1.13E-14 1.21E-14 1. 28E -14 1.36E-14 1.44E-14 
rb 88 1. 27E-14 1.30E-14 1.30E-14 1.30E-14 1.30E-14 
ho165 8.46E-15 8.99E-15 9.51E-15 1.00E-14 1.06E-14 

i 135 9.93E-15 1.02E-14 1.02E-14 1.02E-14 1.0<~E-14 
1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 40 
0 fraction of total absorrtion rate 

power= .OOmw, burnup= 1.mwd, flux= 2.70E+l8n/cm**2-sec 
0 initial 310.5 d 328.8 d 347.0 d 36!i.3 d 

in113 6.38E-15 7.19E-15 8.06E-15 8.97E-15 9.93E-15 
te132 9.59E-15 9.61E-15 9.61E-15 9.61E-15 9.6,E-15 
sn123 7.97E-15 8.17E-15 8.35E-15 8.51E-15 8.66E-15 
sr 87 4.94E-15 5.24E·15 5.55E-15 5.86E-15 6. 1 i'E- 15 
eu152 3.51E-15 4.03E-15 4.61E-15 5.25E-15 5.94E-15 
te134 4.47E-15 5.90E-15 5.90E-15 5.90E-15 5.90E-15 
te124 3.66E-15 3.96E-15 4.27E-15 4.57E-15 4.88E-15 
nb 94 2.78E-15 2.96E-15 3.13E-15 3.31E-15 3.48E-15 
sb126 3.02E-15 3.02E-15 3.02E-15 3.02E-15 3.0j!E-15 
ge 74 2.39E-15 2.54E-15 2.69E-15 2.84E-15 2.99E-15 
in117m 2.10E-15 2.11E-15 2.11E-15 2.11E-15 2.1'1E-15 
ge 72 1.66E-15 1. 76E -15 1.87E-15 1.97E-15 2.08E-15 
sb124 2.03E-15 2.04E-15 2.06E-15 2.07E·15 2. o;rE -15 
sr 86 1.27E-15 1.36E -15 1.45E-15 1.53E-15 1.6;!E-15 
sm148 8.99E-16 1.03E-15 1. 17E- 15 1.32E-15 1. 4irE -15 
ba135 9.69E-16 1.06E-15 1.15E-15 1.25E-15 1.3SE-15 
se 76 1.01E-15 1.07E-15 1. 13E -15 1.20E-15 1. 26E-15 
nd142 5.46E-16 6.18E-16 6.93E-16 7.73E-16 8.58E-16 
gd154 5.00E-16 5.68E-16 6.39E-16 7. 16E -16 7 .9:7E-16 

i 130 7.08E-16 7.17E-16 7.18E-16 7.18E-16 7.18E-16 
in117 6. 1 7E -16 6.19E-16 6. 19E-16 6.19E-16 6. 19E-16 
ba134 3. 14E-16 3.56E-16 4.01E-16 4.49E-16 4. 9'~E -16 
pd104 2.47E-16 2.85E-16 3.25E-16 3.67E-16 4. BE-16 
gd152 2.36E-16 2.66E-16 2.99E-16 3.35E-16 3.7<+E-16 
tb160 2.88E-16 2.91E-16 2.94E-16 2.97E-16 2.99E-16 
er166 2.34E-16 2.49E-16 2.64E-16 2.79E-16 2.9:5E-16 
xe128 2.23E-16 2.38E-16 2.52E-16 2.66E-16 2.81JE-16 
rb 86 2.43E-16 2.43E-16 2.43E-16 2.43E-16 2.4:5E-16 
dy165 1. 99E-16 2.10E-16 2.10E-16 2.10E-16 2.11JE-16 
cd110 1. 39E-16 1.52E-16 1.66E-16 1.81E-16 1. 96E-16 
dy160 1.21E-16 1.32E-16 1.42E-16 1.54E-16 1.65E-16 
cd118 9.62E-17 1.21E-16 1.21E-16 1.21E-16 1.21E-16 
ge 75 7. 78E-17 8.72E-17 8.72E-17 8.72E-17 8. 72E-17 
kr 80 6.69E -17 7.11E-17 7.53E-17 7.94E·17 8.36E-17 
br 79 3.85E-17 4.32E-17 4.82E-17 5.35E-17 5.90E-17 
in119m 1.86E-17 3.03E-17 3.03E-17 3.03E-17 3. o:3E- 11 
xe129 1.93E-17 2. 18E -17 2.45E-17 2. 73E-17 3. o:5E -17 
ag107 1.83E-17 2.07E-17 2.32E-17 2.58E-17 2.86E-17 
te122 8.80E-18 9.38E-18 9.96E-18 1.05E-17 1.11E-17 
cr142 5.28E-18 5.68E-18 6.04E-18 6.39E-18 6.7·1tE-18 

e 9 5.31E-18 5.64E-18 5.98E-18 6.31E-18 6.6·1tE-18 
nb 93 3.67E-18 4.01E-18 4.37E-18 4.75E-18 5. 1 •6E -18 
sn116 3.11E-18 3.36E-18 3.61E-18 3.86E·18 4.12E-18 
te123 2.99E-18 3.25E-18 3.51E-18 3.78E-18 4.05E-18 
l i 7 2.18E-18 2.31E-18 2.45E-18 2.59E-18 2. 72E-18 
fn119 1.65E-19 2.37E-18 2.37E-18 2.37E-18 2. 37E-18 
er167 8. 74E-19 9.29E-19 9.84E-19 1.04E·18 1.09E-18 
cd109 6.62E-20 6.95E-20 7.26E-20 7.57E-20 7.88E-20 
cd108 4.40E-20 4.68E-20 4.96E-20 5.23E-20 5.51E-20 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 41 
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0 fraction of total absorrtion rate 
power= .OOmw, burnup= 1.mwd, flux= 2.70E+l8n/cm**2-sec 

0 initial 310.5 d 328.8 d 347.0 d 365.3 d 

cs134m 4.02E·20 4.57E·20 4.84E·20 5.12E-20 5.40E·20 
ag110 9.08E·24 1.40E·21 1.45E·21 1.50E·21 1.55E·21 
sn114 5.77E·22 6.18E·22 6.59E-22 7.00E-22 7.42E·22 
in120 4.33E·28 3.98E-22 3.98E·22 3.98E-22 3.98E·22 
in120m 1.09E-29 4.28E·23 4.28E·23 4.28E·23 4.28E·23 . 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 42 

power= 4.000E-03mw, burnup=1.4610E+OOmwd( flux= 2.79E+08n/cm**2-sec 
0 nuc ide concentrations, gram atoms 

basis = single reactor assembly 
charge 310.5 d 328.8 d 347.0 d 365.3 d 

h 1 6.88E·08 7.31E·08 7.74E·08 8.16E·08 8.59E··08 
h 2 2.04E·10 2 .17E ·1 0 2.29E·10 2.42E·10 2.55E .. 10 
h 3 1.46E·12 1.55E·12 1.64E-12 1. 73E -12 1.82E··12 
h 4 .OOE+OO 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 1.28E-08 1.35E-08 1.42E .. 08 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 1.37E-09 1.45E-09 1.54E·09 1.62E-09 1.70E·09 
ne 21 3.62E-17 4.06E-17 4.52E·17 5.00E-17 5.51E·17 
ne 22 8.94E·13 1. OOE-12 1.12E-12 1.24E-12 1.37E·12 
ne 23 4.64E-23 7.03E-15 7.03E-15 7.03E-15 7.03E·15 
na 22 8.04E·12 8.49E-12 8.92E-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 24 2.73E·08 2.74E·08 2.74E-08 2.74E-08 2.74E·08 
na 24m 4.55E-30 4.51E-15 4.51E-15 4.51E-15 4.51E-15 
na 25 3.31E-34 4.54E-29 4.80E·29 5.07E-29 5.33E·29 
mg 24 1.07E-05 1.13E·D5 1.19E-05 1.25E·05 1.31E ·05 
mg 25 1.50E-12 1.59E·12 1.69E-12 1. 78E -12 1.87E·12 
mg 26 2.04E-10 2.17E-10 2.29E-10 2.42E-10 2.55E-10 
mg 27 6.11E·13 2.1 DE -12 2.10E-12 2.1DE-12 2.10E-12 
mg 28 4.25E-24 4.29E-24 4.29E·24 4.29E-24 4.29E·24 
al 27 4.99E+04 4.99E+D4 4.99E+D4 4.99E+04 4.99E·+D4 
al 28 1.11E-12 2.03E·10 2.03E-10 2.03E-10 2.03E-10 
al 29 1.40E-30 9.29E-30 1.03E·29 1.15E-29 1.26E-29 
al 30 .ODE+OO 1.53E-43 1. 75E·43 2.12E-43 2.4DE-43 
si 28 2.98E-05 3.14E·05 3.31E·05 3.47E·05 3.64E-05 
si 29 3.25E-14 3.64E-14 4.06E·14 4.49E·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 3.18E·35 3.76E·35 4.40E-35 5.10E-35 
at 32 3.64E-44 4.62E·44 5.89E·44 7.29E-44 8.97E-44 

totals 5.75E+D4 5.75E+04 5.75E+04 5. 75E+D4 5.75E+D4 
0 flux 2.70E+08 2.70E+08 2.70E+D8 2.70E+08 
1 

sas2h: far-field crit based on b&w 15x15, 3.0Dwt%, 20gwd/mtu 40% h2o/ 8X uo2 actinides page 43 
power= 4.000E-03mw, burnup•1.4610E+00mwd{ flux= 2.79E+08ntcm**2-sec 

0 nuc tde concentrations, gram atoms 
basis = single reactor assembly 

charge 310.5 d 328.8 d 347.0 d 365.3 d 
he 4 4.11E-05 4.37E·05 4.63E·05 4.89E·05 5.15E·05 
ra222 5.35E·30 5.97E-30 6.70E·30 7.47E·30 8.28E·30 
ra223 5.53E·15 6.36E·15 7.25E·15 8. 19E·15 9.19E·15 
ra224 3.01E·16 3.58E·16 4.20E·16 4.89E·16 5.65E·16 ,, ra225 6.39E·17 7.40E·17 8.48E·17 9.64E·17 1.09E·16 
ta226 7.52E·11 8.49E·11 9.51E·11 1.06E·10 1.17E· 10 
ta228 7.90E·17 8.90E·17 9.95E·17 1.11E·16 1.22E·16 
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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 8.38E-14 9. 74E-14 1.12E·13 
th229 1.46E-11 1.68E-11 1.90E-11 2.15E-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 5.37E-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 
pall4m 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 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 2.49E·25 2.82E-25 3.17E-25 3.53E-25 3.92E .. 25 
u231 6.96E-21 7.48E-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+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
u235 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. 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 1.93E-07 3.17E-07 3.17E·07 3.17E-07 3.17E·07 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 3.51E·12 3.67E-12 3.82E-12 3.97E-12 4.12E·12 
np236m 2.03E-12 2.05E-12 2.05E-12 2.05E-12 2.05E·12 
np236 1.59E·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 1.55E-06 1.55E-06 1.55E-06 1.55E-06 1.55E ·06 
np239 4.59E-05 4.59E-05 4.59E·05 4.59E-05 4.59E-05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·~OO 
np240 7.73E-15 9.32E-15 9.32E-15 9.32E-15 9.32E·15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·~OO 
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 4.45E-03 4.70E-03 4.94E-03 
pu240 1.55E-08 1. 75E·08 1.96E·08 2.18E-08 2.42E·08 
pu241 8.10E-14 9.72E-14 1.15E-13 1.36E-13 1.58E-13 
pu242 1.27E-19 1.61E-19 2.03E-19 2.52E·19 3.09E-19 

1 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 44 

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 310.5 d 328.8 d 347.0 d 365.3 d 

pu243 2.56E-28 3.39E-28 4.26E·28 5.29E-28 6.50E-28 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3. 73E+04 3.73E+04 3. 73E+04 3.73E+04 
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 ste~ 4, subcase 6. (run position 1 r case position 1) 

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

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 light elements page 45 
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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0 

na 23 
mg 24 
al 27 
si 28 

total 

initial 
1.73E+05 
3.14E-04 
1.35E+06 
1.02E-03 
1.52E+06 

304.4 d 
1.73E+05 
3.14E-04 
1.35E+06 
1.02E-03 
1.52E+06 

608.8 d 
1.73E+05 
3.14E-04 
1.35E+06 
1.02E-03 
1.52E+06 

nuclide concentrations, grams 
basis =single reactor assembly 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.73E+05 1.73E+05 1.73E+05 1.73E+05 
3.14E-04 3.14E-04 3.14E-04 3.14E-04 
1.35E+06 1.35E+06 1.35E+06 1.35E+06 
1.02E-03 1.02E-03 1.02E-03 1.02E-03 
1.52E+06 1.52E+06 1.52E+06. 1.52E+06 

sas2h: far-field crit based on b&w 15x15 1 3.00wt%, 20!~Wd/mtu 40% h2o/ 8% uo2 Light elements page 46 
decay, following reactor irradiation identified by: power== 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec 

0 element radioactivity, curies 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
totals 2.55E+01 1.13E-06 9.10E-07 7.36E-07 5.97E·07 4.85E-07 3.95E-07 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 Light elements page 47 
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 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
na 1.70E-01 1.52E-08 1.22E-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 6.27E-09 5.02E-09 

sas2h: far-field crit based on b&w 1Sx1S, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 48 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+OOmwd, flux= 2.79E+08n/cm**2-sec 

0 nuclide gamma power, watts 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
na 22 1.75E-08 1.40E-08 1.12E·08 8.98E-09 7.19E-09 5.76E-09 4.61E-09 

total 3.31E-01 1.40E-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, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 49 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec 

0 nuclide concentrations, gram atoms 
basis = single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
he 4 5.15E-05 9.51E-05 1.39E-04 1.82E-04 2.26E-04 2.70E-04 3.13E-04 
th230 2.55E-05 4.68E-05 6.81E-05 8.94E-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 2.67E-05 3.10E-05 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
pa231 7.77E-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+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
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+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+04 3.64E+04 3.64E+04 3.64E+04 

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 1.84E-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 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 50 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec 

0 element concentrations, gram atoms 
basis = single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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 8.24E-05 1.08E-04 1.34E-04 1.59E-04 1.85E-04 
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pa 2.23E-06 2.84E-06 3.44E-06 4.04E-06 4.64E··06 5.25E-06 5.85E-06 
u 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 3.73E+04 

np 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 4.22E+01 
pu 5.13E·03 5 .17E-03 5 .17E·03 5.17E·03 5 .17E··03 5. 17E· 03 5. 17E ·03 

totals 3.73E+04 3. 73E+04 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 3.73E+04 

sas2h: far-field crit based 
decay, following reactor 

on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
irradiation identif1ed by: power= 4.000E-03mw, burnup=1.4610E+00mwd, 

0 nuclide concentrations, grams 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
he 4 2.06E·04 3.81E·04 5.55E·04 7.29E·04 9.04E·04 1.08E·03 1.25E·03 
ra226 2.65E·08 8.92E·08 1.89E·07 3.25E·07 4.98E·07 7.08E·07 9.55E·07 
th230 5.88E·03 1.08E·02 1.57E·02 2.06E·02 2.55E·02 3.04E·02 3.53E·02 
th231 6.98E·07 6.98E·07 6.98E·07 6.98E·07 6.98E·07 6.98E·07 6.98E-07 
th232 1.20E·03 2.20E·03 3.19E·03 4.19E-03 5.19E ·03 6.19E-03 7 .19E·03 
th234 1.26E·04 1.26E·04 1.26E·04 1.26E·04 1.26E·04 1. 26E -04 1.26E·04 
pa231 1. 79E·04 3.19E·04 4.58E·04 5.97E·04 7.36E·04 8.75E·04 1.01E·03 
pa233 3.39E·04 3.39E·04 3.39E·04 3.39E·04 3.39E·04 3.39E·04 3.39E·04 

u233 2.84E·03 5.83E·03 8.82E·03 1.18E-02 1.48E·02 1. 78E · 02 2.08E·02 
u234 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E·t03 2.12E+03 2.12E+03 
u235 1. 72E+05 1. 72E+05 1. 72E+05 1. 72E+05 1. 72E+05 1. 72E+05 1. 72E+05 
u236 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4. 12E+04 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E·t06 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E·t03 9.99E+03 9.99E+03 
pu238 4.39E-02 4.40E·02 4.37E·02 4.34E-02 4.31E-02 4.28E·02 4.26E·02 
pu239 1.18E+OO 1.19E+OO 1.19E+OO 1.19E+OO 1.19E·•OO 1.19E+OO 1.19E+OO 
pu240 5.81E-06 5.81E·06 5.81E·06 5.81E·06 5.81E-06 5.80E·06 5.80E-06 

total 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88Et06 8.88E+06 8.88E+06 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
decay, following reactor irradiation identif1ed by: power= 4.000E·03mw, burnup=1.4610E+00mwd, 

0 element concentrations, grams 

initial 304.4 d 608.8 d 
basis =single reactor assembly 

913.1 d 1217 .s d 1521.9 d 1826.3 d 
he 2.06E-04 3.81E·04 5.55E-04 7.29E·04 9.04E·04 1.08E-03 1.25E·03 
ra 2.65E-08 8.92E·08 1.89E·07 3.25E-07 4.98E-07 7.08E-07 9.55E·07 
th 7.20E-03 1.31E-02 1.90E·02 2.49E·02 3.08E-02 3.67E·02 4.26E-02 
pa 5.19E-04 6.58E-04 7.97E·04 9.36E·04 1.08E-03 1.21E·03 1.35E·03 

u 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 
np 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
pu 1.23E+OO 1.24E+OO 1.24E+OO 1.24E+OO 1.24E+OO 1.24E+OO 1.23E+OO 

totals 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
decay, following reactor irradiation identif1ed br: power= 4.000E·03mw, burnup=1.4610E+00mwd, 

0 nuc ide radioactivity, curies 
basis •sfngle reactor assembly 

608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
9.07E·07 1.54E·06 2.32E·06 3.26E·06 4.34E·06 
9.10E·07 1.54E·06 2.33E·06 3.27E·06 4.35E·06 
2.07E·07 3.34E·07 4.64E·07 5.89E·07 7.05E·07 
1.87E·07 3.21E·07 4.93E·07 7.00E·07 9.44E-07 
9.10E·07 1.54E·06 2.33E·06 3.27E·06 4.35E·06 
2.07E·07 3.34E·07 4.64E·07 5.89E·07 7.05E·07 
1.87E·07 3.21E·07 4.93E·07 7.00E·07 9.44E·07 
1.87E·07 3.21E·07 4.93E·07 7.00E·07 9.44E·07 
9.10E·07 1.54E·06 2.33E·06 3.27E·06 4.35E·06 
2.07E·07 3.34E·07 4.64E·07 5.89E·07 7.05E·07 
1.87E·07 3.21E·07 4.93E·07 7.00E·07 9.44E·07 

tl207 
pb211 
pb212 

C
b214 
i211 

bi212 
bi214 
po214 
po215 
po216 
po218 

initial 
1.05E-07 
1.05E·07 
2.02E·08 
2.55E·08 
1.05E·07 
2.02E·08 
2.55E·08 
2.55E·08 
1.05E·07 
2.02E·08 
2.55E·08 

304.4 d 
4.38E·07 
4.39E·07 
9.61E·08 
8.82E·08 
4.39E·07 
9.61E·08 
8.82E·08 

.8.82E·08 
"4.39E·07 
9.61E·08 
8.82E·08 

- Page 38 

actinides page 51 
flux= 2.79E+08n/cm**2-sec 

actinides page 52 
flux= 2.79E+08n/cm**2-sec 

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

53 



Aug 29 13:58 1996 File Name: tuff7 .sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XIII - Page 39 

rn219 1.05E-07 4.39E-07 9.10E-07 1.54E-06 2.33E··06 3.27E-06 4.35E-06 
rn220 2.02E-08 9.61E-08 2.07E-07 3.34E-07 4.64E·07 5.89E-07 7.05E-07 
rn222 2.55E-08 8.82E-08 1.87E-07 3.21E·07 4.93E··07 7.00E-07 9.44E-07 
ra223 1.05E·07 4.39E-07 9.10E-07 1.54E-06 2.33E··06 3.27E-06 4.35E-06 
ra224 2.02E-08 9.61E-08 2.07E-07 3.34E-07 4.64E··07 5.89E·07 7.05E-07 
ra226 2.63E-08 8.82E-08 1.87E-07 3.21E-07 4.93E··07 7.00E-07 9.44E-07 
ac227 1.34E·07 4.39E-07 9.09E-07 1.54E-06 2.32E··06 3.26E-06 4.34E-06 
th227 1.14E·07 4.33E-07 8.97E-07 1.52E-06 2.29E··06 3.22E-06 4.29E-06 
th228 2.10E·08 9.60E-08 2.07E-07 3.33E·07 4.63E .. 07 5.87E·07 7.02E·07 
th230 1.21E·04 2.22E-04 3.23E·04 4.24E·04 5.25E .. 04 6.26E·04 7.27E·04 
th231 3.71E·01 3.71E-01 3.71E·01 3.71E·01 3.71E .. 01 3.71E·01 3.71E-01 
th234 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 
pa231 8.48E·06 1.51E-05 2.16E·05 2.82E-05 3.48E .. 05 4.14E·05 4.79E-05 
pa233 7.04E+OO 7.05E+OO 7.05E+OO 7.05E+OO 7.05E+OO 7.05E+OO 7.05E+OO 
pa234m 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 
pa234 3.78E·03 3.79E-03 3.79E·03 3. 79E-03 3.79E .. 03 3.79E·03 3.79E-03 

u232 1.81E·07 4.17E-07 6.08E-07 7.62E·07 8.86E .. 07 9.86E·07 1.07E-06 
u233 2.74E·05 5.62E-05 8.51E·05 1.14E·04 1.43E .. 04 1. 72E · 04 2.00E-04 
u234 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 
u235 3.71E-01 3.71E·01 3.71E·01 3.71E·01 3.71E .. 01 3.71E-01 3.71E·01 
u236 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 
u238 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 

np237 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 
pu236 3.16E·05 2.60E-05 2.13E·05 1. 75E·05 1.43E··05 1.17E· 05 9.61E-06 
pu238 7.52E·01 7.53E·01 7.49E·01 7.44E·01 7.39E .. 01 7.34E·01 7.29E·01 
pu239 7.33E·02 7.40E·02 7.40E·02 7.40E·02 7.40E .. 02 7.40E-02 7.40E·02 
pu240 1.32E-06 1.32E·06 1.32E·06 1.32E-06 1.32E·06 1.32E-06 1.32E·06 

total 5.28E+03 4.02E+01 4.02E+01 4.02E+01 4. 02E·~01 4.02E+01 4.02E+01 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 54 
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 

initial 304.4 d 
basis zsin~le reactor assembly 

608.8 d 913.1 d 1217. d 1521.9 d 1826.3 d 
tl 4.78E·10 2.10E·09 4.42E·09 7.34E·09 1.07E·08 1.46E-08 1.87E·08 

c~ 4.45E·10 1.83E-09 3.81E-09 6.45E-09 9.69E·09 1.35E·08 1.79E·08 
4.86E-09 2.03E·08 4.22E·08 7.13E·08 1.07E·07 1.49E·07 1.98E-07 

po 8.36E·09 3.44E·08 7.22E·08 1.22E·07 1.81E ·07 2.51E-07 3.29E·07 
rn 5.97E·09 2.48E·08 5 .18E · 08 8.72E·08 1.30E·07 1.81E·07 2.39E-07 
ra 5 .18E · 09 2.15E·08 4.48E·08 7.55E·08 1.13E·07 1.57E·07 2.06E·07 
th 1.61E·03 1.62E·03 1.62E·03 1.62E·03 1.62E ·03 1.63E·03 1.63E·03 
pa 3.22E·02 3.22E-02 3.22E·02 3.22E-02 3.22E·02 3.22E·02 3.22E·02 

u 7.55E+OO 5.36E·01 5.36E·01 5.36E·01 5.36E·01 5.36E·01 5.36E·01 
np 7.11E+OO 2.01E·01 2.01E·01 2.01E·01 2.01E·01 2.01E·01 2.01E·01 
pu 2.72E-02 2.73E·02 2.71E·02 2.69E·02 2.68E·02 2.66E·02 2.65E·02 

totals 1.47E+01 7.98E·01 7.97E·01 7 .97E· 01 7.97E·01 7.97E·01 7.97E·01 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 55 
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 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
bi214 2.28E·10 7.88E·10 1.67E·09 2.87E·09 4.40E·09 6.26E·09 8.44E·09 
th230 1.21E·09 2.21E·09 3.22E-09 4.23E·09 5.23E·09 6.24E·09 7.24E·09 
th231 6.82E·05 6.82E·05 6.82E·05 6.82E·05 6.82E-05 6.82E-05 6.82E~05 
th234 1.67E·04 1.67E·04 1.67E·04 1.67E·04 1.67E·04 1.67E·04 1.67E·04 
pa231 2.01E·09 3.57E·09 5.13E·09 6.69E·09 8.25E·09 9.81E·09 1.14E·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 1.92E·04 1.92E·04 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 
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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 2.68E-05 2.68E-05 2.68E·05 2.68E-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 1.47E-03 1.47E· 03 1.47E-03 1.47E-03 
pu238 8.47E-06 8.49E-06 8.43E-06 8.38E-06 8.32E·06 8.27E-06 8.21E-06 
pu239 3.52E-07 3.55E-07 3.55E-07 3.55E-07 3.55E·07 3.55E-07 3.55E-07 

total 3.97E+OO 1.18E-02 1.18E-02 1.18E-02 1.18E·02 1.18E-02 1.18E-02 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission ~roducts page 56 
decay, following reactor Irradiation identified by: power:: 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 

initial 304.4 d 608.8 d 
basis =single reactor assembl~ 

913.1 d 1217.5 d 1521.9 d 18 6.3 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 5.53E-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 1.88E-05 1.88E-05 1.88E-05 1.88E-05 1.88E .. 05 1. BBE- 05 1.88E·05 
se 77 4.68E-05 4.70E-05 4.70E-05 4.70E-05 4.70E .. 05 4.70E·05 4.70E-05 
se 78 1.10E-04 1.10E-04 1.10E-04 1.10E-04 1.10E .. 04 1.10E·04 1.10E-04 
se 79 2.28E-04 2.28E·04 2.28E·04 2.28E-04 2.28E .. 04 2.28E-04 2.28E-04 
se 80 6.79E-04 6.79E-04 6.79E-04 6.79E-04 6.79E .. 04 6.79E·04 6.79E-04 
br 81 1.01E-03 1.01E-03 1.01E-03 1.01E-03 1. 01 E .. 03 1.01E-03 1.01E-03 
se 82 1.75E-03 1.75E-03 1.75E-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 5.87E-03 5.87E·03 5.87E .. 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 5.45E-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 1.10E··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 2.08E-02 2.08E-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 3.32E·02 3.25E-02 3.19E-02 3.12E·02 3.06E-02 3.00E-02 

y 90 8.72E·06 8.63E-06 8.45E·06 8.28E-06 8.11E·06 7.95E-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-02 3.54E·02 3.56E-02 3.56E-02 3.56E·02 3.56E-02 3.56E·02 
zr 92 3.61E-02 3.62E-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 3.95E-02 3.95E-02 3.95E-02 3.95E-02 3.95E·02 3.95E-02 3.95E-02 
mo 95 2.49E-02 3.94E-02 4.02E-02 4.02E-02 4.02E·02 4.02E-02 4.02E-02 
zr 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 3.68E·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 4.03E·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 4.10E·02 4.10E-02 4.10E-02 
ru101 3.39E-02 3.39E-02 3.39E·02 3.39E-02 3.39E-02 3.39E-02 3.39E-02 
ru102 2.87E-02 2.87E·02 2.87E-02 2.87E-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 
ru104 1.32E-02 1.32E-02 1.32E-02 1.32E-02 1.32E-02 1.32E-02 1.32E-02 
pd105 8.13E·03 8.18E·03 8.18E-03 8.18E-03 8.18E·03 8.18E-03 8.18E-03 
ru106 2.36E-03 1.34E·03 7.59E-04 4.30E-04 2.44E-04 1.38E-04 7.83E-05 
pd106 8.97E-04 1.92E-03 2.50E·03 2.83E-03 3.01E-03 3.12E-03 3.18E·03 
pd107 1.24E-03 1. 24E·03 1.24E-03 1.24E-03 1.24E-03 1.24E-03 1.24E-03 
pd108 5.94E·04 5.94E-04 5.94E·04 5.94E-04 5.94E-04 5.94E-04 5.94E-04 
ag109 2.98E-04 2.99E-04 2.99E-04 2.99E-04 2.99E-04 2.99E·04 2.99E-04 
pd110 2.43E-04 2.43E-04 2.43E·04 2.43E-04 2.43E-04 2.43E-04 2.43E-04 
cd111 1.55E-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 1.30E-04 1.30E-04 1.30£-04 1. 30E- 04 1.30E-04 
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cd113 1. 29E · 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 E · 04 1.11E·04 1. 11 E · 04 1.11E·04 1. 11 E ·04 1. 11 E · 04 1.11E-04 
in115 8.51E·05 8.65E·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 4.36E·06 4.36E·06 4.36E·06 4.36E·06 
cd116 1.35E·04 1.35E·04 1.35E·04 1.35E·04 1.35E·04 1.35E·04 1.35E·04 

sas2h: far-field crit based on b&w 1Sx15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission ~roducts page 57 
decay, following reactor irradiation identified by: power,= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 

initial 304.4 d 608.8 d 
basis =single reactor assem~l~ 

913.1 d 1217.5 d 1521.9 d 18 6.3 d 
sn117 8.95E·OS 8.96E·05 8.96E·OS 8.96E·OS 8.96E·OS 8.96E·05 8.96E·OS 
sn118 9.16E·OS 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. 01 E- 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 
sn121m 6.65E-07 6.58E-07 6.51E-07 6.44E-07 6.38E·07 6.31E·07 6.24E•07 
sb121 1.19E-04 1.20E-04 1.20E-04 1.20E-04 1.20E·04 1.20E-04 1.20E-04 
sn122 1.28E-04 1.28E-04 1.28E-04 1.28E-04 1.28E·04 1.28E-04 1.28E·04 
sb123 1.28E-04 1.33E-04 1.34E-04 1.34E-04 1.34E·04 1.35E-04 1.35E-04 
sn124 2.15E-04 2.15E·04 2.15E-04 2.15E-04 2.15E-04 2.15E-04 2.15E-04 
sb125 2.16E-04 1. 77E·04 1.43E-04 1. 16E · 04 9.38E-05 7.59E-05 6.14E-05 
te125 2.60E-05 6.75E·05 1.02E-04 1.29E-04 1.52E-04 1. 70E-04 1.85E-04 
te125m 2.27E-06 2.49E-06 2.03E-06 1.65E-06 1.33E-06 1.08E·06 8. 73E-07 
sn126 3.54E-04 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 

f 127 9.74E·04 1.05E·03 1.06E·03 1.06E·03 1.06E·03 1. 06E·03 1.06E-03 
te128 2.99E·03 2.99E·03 2.99E·03 2.99E·03 2.99E-03 2.99E·03 2.99E-03 

i 129 6.30E·03 6.46E·03 6.46E·03 6.46E-03 6.46E-03 6.46E·03 6.46E-03 
te130 1.50E·02 1.50E·02 1.50E·02 1.50E·02 1.50E·02 1.50E-02 1.50E·02 
xe130 1.86E·06 1.86E·06 1.86E·06 1.86E·06 1.86E·06 1.86E·06 1.86E-06 
xe131 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 3.77E·02 
cs133 6.18E·02 6.32E·02 6.32E·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 6.89E·02 
cs135 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 5.63E-02 5.63E·02 5.63E-02 
ba136 4.52E-05 4.76E-05 4.76E-05 4.76E-05 4.76E-05 4. 76E-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 6.05E-02 
la139 5.81E·02 5.81E-02 5.81E·02 5.81E-02 5.81E-02 5.81E-02 5.81E·02 
ce140 5. 74E·02 6.07E·02 6.07E-02 6.07E·02 6.07E·02 6.07E-02 6.07E-02 
pr141 4.72E·02 5.42E·02 5.42E·02 5.42E·02 5.42E·D2 5.42E·02 5.42E-02 
ce142 5.47E-02 5.47E·02 5.47E·02 5.47E·02 5.47E·D2 5.47E·02 5.47E-02 
nd143 5.84E-02 6.19E·D2 6.19E·02 6.19E·D2 6.19E-02 6.19E-02 6.19E·02 
ce144 3.41E·02 1.62E·02 7. 75E·03 3. 70E·D3 1. 76E·03 8.41E·04 4.01E-04 
nd144 1. 73E-02 3.52E·02 4.37E·02 4. 77E-02 4.96E·02 5.06E·02 5.10E-02 
nd145 3.79E·02 3. 79E·02 3.79E·02 3.79E·02 3.79E-02 3.79E-02 3.79E·02 
nd146 2.86E·02 2.87E·02 2.87E·02 2.87E·02 2.87E·02 2.87E·02 2.87E-02 
pm147 1.84E·02 1.56E·02 1.25E·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 t.06E-02 1.06E-02 
nd150 6.57E·03 6.57E·03 6.57E·03 6.57E·03 6.57E·03 6.57E·03 6.57E-03 
sm150 7.53E·06 7.53E·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•D3 4.55E·D3 4.52E·03 4.50E·03 4.47E-03 
eu151 1.78E·05 4.75E·05 7.70E·05 1.06E·04 1.35E·04 t.64E·04 1.93E-04 
sm152 2.75E·03 2.75E·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. 70E·03 1.70E·03 1.70E·03 1.70E-03 
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sm154 7.86E-04 7.86E-04 7.86E·04 7.86E·04 7.86E··04 7.86E·04 7.86E-04 
eu155 3.33E·04 2.94E·04 2.60E-04 2.30E·04 2.03E .. 04 1.80E-04 1.59E-04 
gd155 2.53E-05 6.40E-05 9.81E-05 1.28E-04 1.55E .. 04 1. 79E·04 2.00E-04 
gd156 1.48E-04 1.57E-04 1.57E-04 1. 57E- 04 1.57E .. 04 1. 57E- 04 1.57E-04 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission ~roducts page 58 
decay, following reactor irradiation identified by: power== 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 

initial 304.4 d 608.8 d 
basis =single reactor assembl~ 

913.1 d 1217.5 d 1521.9 d 18 6.3 d 
gd157 7.73E-05 7.75E-05 7.75E·05 7.75E·05 7.75E .. 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 3.51E-05 
tb159 1.35E-05 1.36E-05 1.36E·05 1.36E-05 1.36E .. 05 1.36E-05 1.36E-05 
gd160 4.28E-06 4.28E-06 4.28E-06 4.28E-06 4.28E .. 06 4.28E-06 4.28E·06 
dy161 1.26E-06 1.30E-06 1.30E-06 1.30E·06 1.30E·06 1.30E·06 1.30E·06 

total 1.54E+OO 1.54E+OO 1.54E+OO 1.54E+OO 1.54E+OO 1.54E+OO 1.54E+OO 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission ~roducts page 59 
decay, following reactor irradiation identified bf= power:= 4.000E-03mw, burnup=1.4610£+00mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuc ide radioactivity, curies 

initial 304.4 d 608.8 d 
basis =sin~le reactor assembly 

913.1 d 1217. d 1521.9 d 1826.3 d 
h 3 2.03E-02 1.93E·02 1.84E-02 1. 76E-02 1.68E·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 5.33E-01 5.05E-01 4.78E-01 4.53E·01 4.29E-01 4.07E-01 
sr 90 4.78E+OO 4.69E+OO 4.59E+OO 4.50E+OO 4.41E+OO 4.32E+OO 4.23E+OO 

y 90 4.74E+OO 4.69E+OO 4.59E+OO 4.50E+OO 4.41E·t00 4.32E+OO 4.23E+OO 
y 91 1.99E+02 5.43E+OO 1.48E-01 4.01E-03 1.09E·04 2.96E-06 8.03E-08 

zr 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 8.04E-06 1.01E ·05 1.21E-05 1.40E·05 
zr 95 2.14E+02 7.94E+OO 2.94E-01 1.09E-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 6.89E-04 6.89E-04 6.89E-04 6.89E·04 6.89E-04 6.89E-04 
rh102 1.69E-06 1.38E·06 1.13E-06 9.27E-07 7.60E·07 6.23E-07 5.10E-07 
ru106 7.83E+OO 4.44E+OO 2.52E+OO 1.43E+OO 8.08E·01 4.58E·01 2.60E-01 
rh106 7.83E+OO 4.44E+OO 2.52E+OO 1.43E+OO 8.08E·01 4.58E-01 2.60E-01 
pd107 6.39E-07 6.39E-07 6.39E-07 6.39E-07 6.39E-07 6.39E-07 6.39E-07 
cd113m 4.72E·04 4.54E-04 4.35E·04 4.18E-04 4.01E-04 3.85E-04 3.70E·04 
sn119m 8.83E-04 4.30E·04 2.09E-04 1.02E-04 4.96E-05 2.42E·05 1.18E-05 
sn121 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 3.50E·05 3.46E-05 3.43E-05 3.39E·05 3.35E·05 
sn123 4.99E-02 9.75E·03 1.90E-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 4.49E-02 3.66E·02 2.97E·02 2.40E-02 1.94E-02 1.57E-02 
sn126 1.01E-05 1.01E-05 1.01E·05 1.01E-05 1.01E-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 
sb126m 5.29E-03 1.01E·05 1.01E-05 1.01E-05 1.01E·05 1.01E-05 1.01E-05 
te127 4.14E+OO 9.77E-02 1.41E-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 

i 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 8.99E·05 6.80E-05 5.14E-05 3.88E-05 2.93E-05 
cs135 6.85E·05 6.87E-05 6.87E-05 6.87E-05 6.87E-05 6.87E·05 6.87E·05 
cs137 4.85E+OO 4. 76E+OO 4.67E+OO 4.58E+OO 4.49E+OO 4.41E+OO 4.32E+OO 
ba137m 4.60E+OO 4.49E+OO 4.41E+OO 4.32E+OO 4.24E+OO 4.16E+OO 4.08E+OO 
ce144 1.08E+02 5.17E+01 2.47E+01 1.18E+01 5.61E+OO 2.68E+OO 1.28E+OO 
pr144 1.08E+02 5.17E+01 2.47E+01 1.18E+01 5.61E+OO 2.68E+OO 1.28E+OO 
pr144m 1.52E+OO 7.24E·01 3.45E·01 1.65E·01 7.86E-02 3.75E·02 1. 79E-02 
pm147 1.71E+01 1.44E+01 1.16E+01 9.30E+OO 7.46E+OO 5.98E+OO 4.80E+OO 
sm151 1.22E-01 1.21E-01 1.21E-01 1.20E-01 1.19E-01 1.18E-01 1.18E-01 
eu154 8.29E·06 7. 75E-06 · 7.25E·06 6.78E·06 6.34E-06 5.92E-06 5.54E·06 
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eu155 1.64E-01 1.45E-01 1.28E-01 1.13E-01 1.00E-01 8.86E-0~ 7.83E-02 
total 1.97E+04 1.81E+02 8.67E+01 5.47E+01 3.87E+01 3.02E+01 2.55E+01 

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: 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 608.8 d 913.1 d 1217.5 d 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 6.80E-04 6.44E-04 6.10E-04 
sr 2.00E+01 1.41E-02 5.47E-03 5.23E-03 5.12E-03 5.01E-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+OO 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 1.57E-04 8.48E-05 4.81E-05 2.72E-05 1.54E-05 
rh 3.00E-01 4.27E-02 2.41E-02 1.37E-02 7.75E-03 4.39E-03 2.49E-03 
cd 6.84E-02 1.04E-06 4.78E-07 4.55E-07 4.36E··07 4.19E-07 4.02E-07 
sn 1.87E+OO 3.07E-05 6.10E-06 1.26E-06 2.94E-07 9.83E-08 5.59E-08 
sb 7.51E+OO 5.87E-04 4.75E-04 3.84E-04 3.11E-04 2.52E-04 2.04E-04 
te 9.30E+OO 2.61E-04 5.78E-05 2.89E-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 4.90E-03 4.80E-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+OO 3.43E-02 1.61E-02 7.70E-03 3.67E·03 1.75E·03 8.35E-04 
pr 5.72E+OO 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 2.20E-03 1.76E-03 
sm 2.00E-02 1.43E-05 1.42E-05 1.41E-05 1.40E·05 1.39E-05 1.38E-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 6.69E-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 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 
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 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 85 7.43E-06 7.04E-06 6.67E-06 6.32E-06 5.99E-06 5.68E-06 5.38E-06 
y 90 4.77E-08 4.72E-08 4.63E-08 4.53E-08 4.44E-08 4.35E-08 4.26E-08 

zr 95 9.30E-01 3.44E-02 1.28E-03 4.73E-05 1.75E-06 6.48E-08 2.40E-09 
nb 95 9.48E-01 7.63E-02 2.93E-03 1.09E-04 4.03E-06 1.49E-07 5.52E-09 
rh102 2.16E-08 1.77E-08 1.45E-08 1.19E-08 9.73E-09 7.97E-09 6.53E-09 
rh106 9.56E-03 5.42E-03 3.07E-03 1.74E-03 9.87E-04 5.60E-04 3.17E-04 
sb125 5.82E-04 4.77E-04 3.86E-04 3.13E-04 2.53E-04 2.05E-04 1.66E-04 
te125m 8.64E-06 9.48E-06 7.73E-06 6.26E-06 5.07E-06 4.10E-06 3.32E-06 
sn126 7.7BE-09 7.78E-09 7.78E-09 7.78E-09 7.78E-09 7.78E-09 7.78E-09 
sb126 6.2BE-05 2.30E-08 2.30E-08 2.30E-08 2.30E-08 2.30E-08 2.30E-08 
sb126m 4.88E-05 9.27E-08 9.27E-08 9.27E-08 9.27E-08 9.27E-08 9.26E-08 
cs134 1.45E-06 1.10E-06 8.29E-07 6.26E-07 4.73E-07 3.58E-07 2.70E-07 
ba137m 1.63E-02 1.60E-02 1.57E-02 1.54E-02 1.51E-02 1.48E-02 1.45E-02 
ce144 1.22E-02 5.83E-03 2.78E-03 1.32E-03 6.32E-04 3.01E-04 1.44E-04 
pr144 1.86E-02 8.86E-03 4.23E-03 2.02E-03 9.61E-04 4.59E-04 2.19E-04 
pr144m 1.13E-04 5.37E-05 2.56E-05 1.22E-05 5.82E-06 2.78E-06 1.32E-06 
pm147 4.44E·07 3.75E-07 3.01E-07 2.41E-07 1.94E-07 1.55E-07 1.25E-07 
sm151 1.02E·08 1.02E·08 1.01E-08 1.01E-08 1.00E-08 9.96E-09 9.89E-09 
eu154 6.16E·08 5.76E-08 5.39E-08 5.04E-08 4.71E-08 4.40E-08 4.12E-08 
eu155 6.30E·05 5.57E·05 4.92E-05 4.35E-05 3.84E-05 3.40E-05 3.00E-05 

total 1.28E+02 1.49E·01 3.04E·02 2.10E-02 1.80E-02 1.63E-02 1.54E-02 

sas2h: far-field crft based on b&w 15x15 1 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+00mwd, flux= 2.79E+08n/cm**2-sec 

0 element gamma power, watts 

60 

61 

62 
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initial 304.4 d 608.8 d 
basis =sin~le reactor assembly 

913.1 d 1217. d 1521.9 d 1826.3 d 
kr 6.74E+OO 7.04E-06 6.67E·06 6.32E-06 5.99E·06 5.68E·06 5.38E·06 
y 9.80E+OO 1.17E-04 3.21E·06 1.31E-07 4.68E·08 4.36E-08 4.26E-08 

zr 4.79E+OO 3.44E-02 1.28E·03 4.73E·05 1. 75E- 06 6.48E·08 2.40E-09 
nb 9.09E+OO 7.64E-02 2.93E·03 1.09E·04 4.03E·06 1.49E-07 5.70E-09 
rh 9.50E-02 5.43E-03 3.07E-03 1. 74E-03 9.87E·04 5.60E·04 3 .17E-04 
sn 1.23E+OO 4.37E-07 1.01E-07 3.09E-08 1.51E·08 1.10E-08 9.69E-09 
sb 5.15E+OO 4.77E-04 3.86E-04 3.13E-04 2.53E··04 2.05E-04 1.66E-04 
te 5.57E+OO 2.30E·05 9.10E-06 6.46E-06 5.10E··06 4.10E·06 3.32E·06 
cs 8.75E+OO 1.10E· 06 8.29E-07 6.26E-07 4. 73E··07 3.58E-07 2.70E·07 
ba 4.72E+OO 1.60E-02 1.57E-02 1.54E-02 1.51E··02 1.48E-02 1.45E-02 
ce 2.08E+OO 5.96E·03 2.78E-03 1.32E-03 6.32E··04 3.01E-04 1.44E-04 
pr 1.79E+OO 8.92E-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 1.25E-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 3.01E-05 

totals 1.28E+02 1.49E-01 3.04E-02 2.10E·02 1.80E··02 1.63E-02 1.54E·02 
page 63 

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% h2o/ 8% uo2 
power= .00 mw~ burnup= 1.mwd, flux= 2.79E+08 n**2-sec 

0 spectrum of p oton l"elease rates, photons/sec 
basis = single reactor assembly 

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

1.00E·02 5.14E+11 1.31E+04 1.05E+04 8.41E+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 6.89E+10 1.59E+03 1. 27E+03 1.02E+03 8.15E+02 6.52E+02 5.23E+02 
1.20E-01 4.90E+10 1.08E+03 8.68E+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 8.48E+02 6.79E+02 5.44E+02 4.36E+02 3.49E+02 
6.50E·01 2.89E+10 5.66E+04 4.53E+04 3.63E+04 2.91E+04 2.33E+04 1.87E+04 
1.13E+OO 4.96E+09 4.51E+04 3.61E+04 2.89E+04 2.32E+04 1.86E+04 1.49E+04 
1.58E+OO 9.03E+11 1.13E-01 9.05E·02 7.25E-02 5.80E·02 4.65E·02 3.72E-02 
2.00E+OO 1. 79E+08 1.00E·02 8.05E-03 6.44E·IJ3 5.16E·03 4.13E·03 3.31E·03 
2.40E+OO 3.62E+07 2.25E-03 1.80E·03 1.44E·IJ3 1.16E-03 9.27E-04 7.42E-04 
2.80E+OO 2.13E+11 3.53E·05 2.82E·05 2.26E·05 1.81E·05 1.45E·05 1.16E·05 
3.25E+OO 1.35E+04 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3. 75E+OO 1.39E+08 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1.82E+06 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.75E+OO 6.61E·22 .OOE+OO .OOE+OO .OOE+IJO .OOE+OO .OOE+OO .OOE+OO 
5.50E+OO 1.15E·22 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

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 8.87E+04 7.10E+04 5 .69E+IIl4 4.56E+04 3.65E+04 2.92E+04 
0 spectrum of energ{ 'release rates, mev/watt-sec 

basts • sing e reactor assembly 
0 

emean ti•e after discharge 
(mev) tnftfal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.00E·02 1.29E+06 3.28E·02 2.62E·02 2.10E·02 1 .68E·02 1.35E·02 1.08E·02 
3.00E·02 1.27E+06 3. 13E·02 2.51E·02 2.01E·02 1.61E·02 1.29E·02 1.03E·02 
5.50E·02 1.62E+06 3.87E·02 3.10E·02 2 .49E ·02 1.99E·02 1.59E·02 1.28E-02 
8.50E·02 1.46E+06 3.37E·02 2.70E·02 2.16E·02 1. 73E·02 1.39E·02 1.11E·02 
1.20E·01 1.47E+06 3.25E·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 4.41E+06 7.94E·02 6.36E·02 5.10E·'02 4.08E·02 3.27E-02 2.62E-02 
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6.50E-01 4.70E+06 9.20E+OO 7 .37E+OO 5.90E·•CIO 4.72E+OO 3.78E+OO 3.03E+OO 
1.13E+OO 1.40E+06 1.27E+01 1.02E+01 8.14E+CIO 6.52E+OO 5.22E+OO 4.18E+OO 
1.58E+OO 3.56E+08 4.45E-05 3.56E-05 2.85E·CI5 2.29E-05 1.83E·05 1.47E ·05 
2.00E+OO 8.95E+04 5.02E·06 4.02E·06 3.22E·CI6 2.58E-06" 2.07E·06 1.66E·06 
2.40E+OO 2.17E+04 1.35E·06 1.08E·06 8.67E·CI7 6.94E-07 5.56E·07 4.45E·07 
2.80E+OO 1.49E+08 2.47E·08 1.98E-08 1.58E·CI8 1.27E·08 1 . 02E- 08 8.13E·09 
3.25E+OO 1.10E+01 .OOE+OO .OOE+OO .OOE•CIO .OOE+OO .OOE+OO .OOE+OO 
3.75E+OO 1.30E+05 .OOE+OO .OOE+OO .OOHCIO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1.93E+03 .OOE+OO .OOE+OO .OOEHIO .OOE+OO .OOE+OO .OOE+OO 
4.75E+OO 7.85E-25 .OOE+OO .OOE+OO .OOE+CIO .OOE+OO .OOE+OO .OOE+OO 
5.50E+OO 1.58E-25 .OOE+OO .OOE+OO .OOE+CIO .OOE+OO .OOE+OO .OOE+OO 

0 total 5.25E+08 2.22E+01 1. 78E+01 1.42E+CI1 1.14E+01 9.12E+OO 7.31E+OO 
0 gamma watts 3.37E·01 1.42E·08 1.14E·08 9.12E-CI9 7.30E-09 5.85E-09 4.69E-09 
1 page 64 

photon spectrum as a function of time for fission products 

0 sas2h: far-field crit based <ln b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 
power= .00 mw, burnup= 1.mwd, flux= 2.79E+08 n**2-sec 

0 spectrum of photon release rates, photons/sec 
basis = single reactor assembly 

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

1.00E·02 2.53E+14 1.84E+12 9.01E+11 5.05E+'I1 3.13E+11 2. 17E+11 1.69E+11 
l.OOE-02 1.11E+14 8.29E+11 4.1 0E+11 2 .27E+'I1 1.38E+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+'I 0 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. 75E+11 8.40E+10 4.58E+10 2.73E+10 1.81E+10 1.35E+10 
3.00E·01 1.10E+14 1.96E+11 9.67E+10 5.21E+'IO 3.04E+10 1.98E+10 1.45E+10 
6.50E-01 2.23E+14 1.41E+12 2.80E+11 1.97E+'I1 1.71E+11 1.58E+11 1.49E+11 
1.13E+OO 7.81E+13 2.02E+10 1.00E+10 5.30E+Il9 2.93E+09 1. 74E+09 1.13E+09 
1.58E+OO 4.08E+13 9.69E+09 4.74E+09 2.34E+Il9 1.18E+09 6.10E+08 3.32E+08 
2.00E+OO 1.23E+13 1.71E+10 8.21E+09 3.93E+Il9 1.89E+09 9.06E+08 4.37E+08 
2.40E+OO 1.06E+13 3.30E+08 1.73E+08 9.11E+Il7 4.84E+07 2.59E+07 1.39E+07 
2.80E+OO 4.23E+12 4 .16E+07 2.25E+07 1 . 22E+Il7 6.64E+06 3.64E+06 2.00E+06 
3.25E+OO 2.48E+12 4.96E+06 2.81E+06 1.59E+Il6 9.03E+05 5.12E+05 2.90E+05 
3.75E+OO 1.26E+12 2 .19E+03 1. 24E+03 7.02E+Il2 3.98E+02 2.26E+02 1.28E+02 
4.25E+OO 1.40E+12 1.63E·09 1. 71E·09 1 . 77E ·09 1.82E-09 1.86E·09 1.89E-09 
4. 75E+OO 4.09E+11 8.17E-10 8.56E-10 8.88E·'IO 9.13E·10 9.34E-10 9. 5 OE ·1 0 
5.50E+OO 3.04E+11 6.06E·10 6.35E-10 6.59E·'IO 6.78E-10 6.93E-10 7.05E·10 

0 total 1.04E+15 5.60E+12 2.33E+12 1.33E+'I2 8.52E+11 6. 17E+11 4.97E+11 
0 mev/sec 4.40E+14 1.21E+12 3.28E+11 2.05E+11 1.55E+11 1.30E+11 1.16E+11 
0 spectrum of energ( release rates, mev/watt-sec 

basis = sing e reactor assembly 
0 

emean time after dischar~e 
(mev) fnitfal 304.4 d 608.8 d 913.1 d 1217. d 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 4.22E+05 
3.00E·02 8.32E+08 6.22E+06 3.08E+06 1. 70E+06 1.03E+06 7.05E+05 5.40E+05 
5.50E·02 8.14E+08 5.88E+06 2.89E+06 1.59E+06 9.64E+05 6.53E+05 4.97E+05 
8.50E·02 8.74E+08 5.88E+06 2.89E+06 1.57E+I)6 9.31E+05 6.16E+05 4.58E+05 
1.20E-01 1.00E+09 1.18E+07 5.73E+06 2.91E+IJ6 1.56E+06 9.07E+05 5.87E+05 
1.70E·01 2.31E+09 7.43E+06 3.57E+06 1 . 95E+IJ6 1.16E+06 7.69E+05 5.75E+05 
l.OOE-01 8.21E+09 1.47E+07 7.25E+06 3.91E+I)6 2.28E+06 1.48E+06 1.08E+06 
6.50E·01 3.62E+10 2.29E+08 4.55E+07 3 .20E+IJ7 2. 79E+07 2.56E+07 2.43E+07 
1.13E+OO 2.20E+10 5.69E+06 2.82E+06 1 .49E+1)6 8.25E+05 4.89E+05 3.17E+05 
1.58E+OO 1.61E+10 3.82E+06 1.87E+06 9.23E+05 4.64E+05 2.40E+05 1.31E+05 
2.00E+OO 6.13E+09 8.57E+06 4.10E+06 1.97E+06 9.43E+05 4.53E+05 2.19E+05 
2.40E+OO 6.38E+09 1.98E+05 1.04E+05 5 .47E+IJ4 2.90E+04 1.55E+04 8.36E+03 
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2.80E+OO 2.96E+09 2.92E+04 1.57E+04 8.53E+03 4.65E+03 2.55E+03 1.40E+03 
3.25E+OO 2.01E+09 4.03E+03 2.28E+03 1.29E+03 7.34E+02 4 .16E+02 2.36E+02 
3.75E+OO 1.18E+09 2.05E+OO 1.16E+OO 6.59E·01 3.73E·01 2.12E-01 1.20E·01 
4.25E+OO 1.48E+09 1 • 73E ·12 1.81E-12 1.88E·112 1.93E·12 1 . 98E -12 2.01E·12 
4.75E+OO 4.85E+08 9. 70E ·13 1.02E·12 1.05E-,2 1.08E·12 1.11E·12 1.13E·12 
5.50E+OO 4.18E+08 8.33E·13 8.73E·13 9. 06E · 43 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 
0 gamma watts 7.05E+01 1.95E·01 5.26E·02 3.29E·II2 2.49E-02 2.08E·02 1.87E·02 
1 page 65 
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 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
lcr 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 

r 106 2.33E+11 1.32E+11 7.49E+10 4.24E+10 2.41E+10 1. 36E+ 10 7.73E+09 
cs137 1.71E+10 1.68E+10 1.65E+10 1.62E+10 1.59E+10 1.55E+10 1.53E+10 
ba137m 8.07E+08 7.88E+08 7.73E+08 7.58E+08 7.43E+08 7.29E+08 7.15E+08 
ce144 2.09E+11 9.96E+10 4.75E+10 2.26E+10 1.08E+10 5.15E+09 2.46E+09 
pr144 2.77E+12 1.32E+12 6.29E+11 3.00E+11 1.43E+1 1 6.83E+10 3.26E+10 
pm147 1.99E+10 1.68E+10 1.35E+10 1. 08E+1 0 8.67E+09 6.95E+09 5.58E+09 
eu155 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 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

lcr 85 8.64E+08 8.19E+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 5.18E+09 5.08H09 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 

r 106 7.78E+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 8.32E+08 6.73E+08 
cs137 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-t10 1.25E+10 1.23E+10 
ce144 4.85E+11 2.31E+11 1.10E+11 5.26E+10 2.51E+10 1.20E+10 5.70E+09 
pr144 9.15E+11 4.37E+11 2.08E+11 9.93E+10 4. 74E+10 2.26E+10 1.08E+10 
pr144m 1.87E+10 8.91E+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-t09 1.53E+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 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

lcr 85 5.30E+08 5.02E+08 4.76E+08 4.51E+08 4.27E·+08 4.05E+08 3.84E+08 
sr 90 3.26E+09 3 .19E+09 3.13E+09 3.06E+09 3.00E+09 2.94E+09 2.88E+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 5.51E+10 3.12E+10 1. 77E+10 1.00E+10 5.69E+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 
ce144 7.01E+10 3.34E+10 1.60E+10 7.61E+09 3.63E+09 1. 73E+09 8.25E+08 
pr144 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 8.01E+08 6.42E+08 5.15E+08 
eu155 1.27E+09 1.12E+09 9.89E+08 8.74E+08 7.73E+08 6.83E+08 6.04E+08 

1 page 66 
0 principal photon sources in group 4, ghotons/sec 

mean energy= .0850 mev. nuclides exceeding 1.0E- 3 of total group release rate (2.90E+10) at 1521.9 d 
nuclide time after discharge 

fnftial 304.4 d 608.8 d 913.1 d 1217.5 d 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 1.15E+10 1.13E+10 1.10E+10 
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0 

0 

1 
0 

0 

0 

0 

rh106 
cs137 
ce144 
pr144 
pm147 
eu155 

3.28E+10 1.86E+10 1.05E+10 5.97E+09 3.38E+09 1.92E+09 1.09E+09 
1.30E+09 1.28E+09 1.25E+09 1.23E+09 1.20E+09 1.18E+09 1.16E+09 
9.90E+10 4.72E+10 2.25E+10 1.07E+10 5.12E+09 2.44E+09 1.17E+09 
3.78E+11 1.80E+11 8.60E+10 4.10E+10 1.96E+10 9.33E+09 4.45E+09 
5.22E+08 4.41E+08 3.54E+08 2.84E+08 2.28E+08 1.83E+08 1.47E+08 
1.92E+09 1.70E+09 1.50E+09 1.33E+09 1.17E+09 1.04E+09 9.17E+08 

principal photon sources in group 5, photons/sec 
mean energy = .1200 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

kr 85 
sr 90 
y 90 

rh106 
cs137 
ce144 
pr144 
pm147 
eu155 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1a26.3 d 
1.60E+08 1.52E+08 1.44E+08 1.36E+08 1.29E+08 1.22E+08 1.16E+08 
8.84E+08 8.66E+08 8.48E+08 8.31E+08 8.14E+08 7.97E+08 7.81E+08 
8.69E+09 8.61E+09 8.43E+09 8.26E+09 8.09E+09 7.93E+09 7.77E+09 
2.37E+10 1.34E+10 7.60E+09 4.31E+09 2.44E+09 1.38E+09 7.85E+08 
7.29E+08 7.15E+08 7.01E+08 6.88E+08 6.75E+08 6.62E+08 6.49E+08 
4.86E+11 2.32E+11 1.10E+11 5.27E+10 2.51E+10 1.20E+10 5.71E+09 
2.71E+11 1.29E+11 6.16E+10 2.94E+10 1.40E+10 6.68E+09 3.18E+09 
1.66E+08 1.40E+08 1.12E+08 9.00E+07 7.22E+07 5.80E+07 4.65E+07 
1.10E+09 9.70E+08 8.57E+08 7.58E+08 6.70E·~08 5.92E+08 5.23E+08 

principal photon sources in group 6, photons/sec 
mean energy= .1700 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

kr 85 
sr 90 
y 90 

rh106 
sb125 
cs137 
ce144 
pr144 

initial 
1.27E+08 
6.30E+08 
8.96E+09 
2.54E+10 
6.25E+08 
5.15E+08 
1.04E+09 
2.86E+11 

304.4 d 
1.20E+08 
6.17E+08 
8.87E+09 
1.44E+10 
5.12E+08 
5.05E+08 
4.98E+08 
1. 36E+ 11 

608.8 d 
1.14E+08 
6.05E+08 
8.69E+09 
8.15E+09 
4.15E+08 
4.95E+08 
2.38E+08 
6.51E+10 

913.1 d 
1.08E+08 
5.93E+08 
8.51E+09 
4.62E+09 
3.36E+08 
4.86E+08 
1.13E+08 
3.10E+10 

1217.5 d 1521.9 d 1826.3 d 
1.02E+08 9.71E+07 9.20E+07 
5.81E+08 5.69E+08 5.57E+08 
8.34E+09 8.17E+09 8.00E+09 
2.62E+09 1.48E+09 8.42E+08 
2.72E+08 2.20E+08 1.78E+08 
4.76E+08 4.67E+08 4.58E+08 
5.41E+07 2.58E+07 1.23E+07 
1.48E+10 7.06E+09 3.37E+09 

principal photon sources fn group 7, photons/sec 
mean energy= .3000 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

kr 85 
sr 90 

y 90 
rh106 
sb125 
cs137 
pr144 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
7.67E+07 7.27E+07 6.89E+07 6.53E+07 6.19E+07 5.86E+07 5.55E+07 
2.86E+OB 2.BOE+08 2.74E+08 2.69E+08 2.63E+OB 2.5BE+08 2.53E+OB 
9.95E+09 9.85E+09 9.65E+09 9.45E+09 9.26E+09 9.07E+09 8.89E+09 
3.06E+10 1.73E+10 9.83E+09 5.57E+09 3.16E+09 1.79E+09 1.02E+09 
2.37E+OB 1.94E+08 1.57E+08 1.27E+08 1.03E+08 8.33E+07 6.74E+07 
2.60E+08 2.55E+08 2.51E+08 2.46E+08 •2.41E+08 2.37E+08 2.32E+08 
3.35E+11 1.60E+11 7.62E+10 3.63E+10 1.73E+10 8.27E+09 3.94E+09 

principal photon sources in group 8, photons/sec 
mean energy • .6500 mev. nuclides exceeding 1.0E-03 of total group release 

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

y 90 4.21E+09 4.16E+09 4.08E+09 4.00E+09 3.91E+09 3.83E+09 3.76E+09 
rh106 9.45E+10 5.36E+10 3.04E+10 1.72E+10 9.75E+09 5.53E+09 3.13E+09 
sb125 5.08E+09 4.16E+09 3.37E+09 2.73E+09 2.21E+09 1.79E+09 1.45E+09 
ba137m 1.56E+11 1.52E+11 1.49E+11 1.46E+11 1.44E+11 1.41E+11 1.38E+11 
pr144 2.29E+11 1.09E+11 5.20E+10 2.48E+10 1.18E+10 5.64E+09 2.69E+09 

principal photon sources in ¥roup 9, photons/sec 
mean energy • 1.1250 mev. nuclides exceed1ng 1.0E-03 of total group release 

nuclide tfme after discharge 

y 90 
rh106 
pr144 

initial 304.4 d 608.8 d 913.1 d 1217.5 d t521.9 d 1826.3 d 
5.48E+08 5.43E+08 5.32E+08 5.21E+08 5.11E+08 5.00E+08 4.90E+08 
8.80E+09 4.99E+09 2.83E+09 1.60E+09 9.09E+08 5.15E+08 2.92E+08 
2.93E+10 1.40E+10 6.65E+09 3.17E+09 1.51E+09 7.22E+08 3.44E+08 

principal photon sources in group 10, photons/sec 

rate (3.02E+10) at 

rate (1.81E+10) at 

rate (1.98E+10) at 

rate (1.58E+11) at 

rate (1.74E+09) at 

1521.9 d 

1521.9 d 

page 67 

1521.9 d 

1521.9 d 

1521.9 d 
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0 

1 
0 

0 

0 

0 

0 

0 

0 

mean energy= 1.5750 mev. nuclides exceeding 1.0E··03 of total group release rate (6.10E+08) at 
nuclide time after discharge 

y 90 
rh106 
pr144 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 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 
1.82E+10 8.68E+09 4.14E+09 1.97E+09 9.42E+08 4.49E+08 2.14E+08 

principal photon sources in group 11, photons/sec 
mean energy= 2.0000 mev. nuclides exceeding 1.0E-03 of total group release rate (9.06E+08) at 

nuclide time after discharge 

y 90 
rh106 
pr144 

mean 
nuclide 

rh106 
pr144 

mean 
nuclide 

rh106 
pr144 

mean 
nuclide 

rh106 

mean 
nuclide 

rh106 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
4.19E+06 4.15E+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 5.57E·~07 3.16E+07 1.79E+07 
3.53E+10 1.68E+10 8.03E+09 3.83E+09 1.83E+09 8.71E+08 4.15E+08 

principal photon sources in group 12, photons/sec 
energy= 2.4000 mev. nuclides exceeding 1.0E-03 of total group release 

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

3.01E+08 1.71E+08 9.69E+07 5.49E+07 3.11E+07 1.76E+07 1.00E+07 
3.34E+08 1.59E+08 7.59E+07 3.62E+07 1.73E+07 8.23E+06 3.92E+06 

principal photon sources in group 13, photons/sec 
energy= 2.8000 mev. nuclides exceeding 1.0E·03 of total group release 

time after discharge 
initial 304.4 d 608.8 d 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 

principal photon sources in group 14, photons/sec 
energy= 3.2500 mev. nuclides exceeding 1.0E-03 of total group release 

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

8.75E+06 4.96E+06 2.81E+06 1.59E+06 9.03E+05 5.12E+05 2.90E+05 
principal photon sources in group 15, photons/sec 

energy= 3.7500 mev. nuclides exceeding 1.0E-03 of total group release 
time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 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, photons/sec 
energy= 4.2500 mev. nuclides exceeding 1.0E-03 of total group release 

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

1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 1.47E-09 
6.24E·11 1.61E-10 2.40E-10 3.03E-10 3.54E-10 3.95E-10 4.27E-10 

principal photon sources in group 17, photons/sec 
energy= 4.7500 mev. nuclides exceeding 1.0E-03 of total group release 

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

7.36E·10 7.36E·10 7.36E·10 7.36E·10 7.36E-10 7.36E·10 7.36E·10 
3.13E·11 8.07E·11 1.20E·10 1.52E-10 1.77E-10 1.98E-10 2.14E·10 

principal photon sources In group 18, photons/sec 
energy= 5.5000 mev. nuclides exceeding 1.0E-03 of total group release 

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

5.46E·10 5.46E·10 5.46E·10 5.46E-10 5.46E-10 5.46E-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 

rate (2.59E+07) at 

rate (3.64E+06) at 

rate (5.12E+05) at 

rate (2.26E+02) at 

rate (1.86E-09) at 

rate (9.34E-10) at 

rate (6.93E-10) at 

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

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

0 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= .00 mw, burnup= 1.mwd, flux= 2.79E+08 n**2-sec 

actinide photon release rates, photons/sec 

page 68 

page 69 
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basis = single reactor assembly 
0 

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

1. OOE -02 1.33E+14 5.50E+11 5.50E+11 5 .50E+n 5.50E+11 5.50E+11 5.50E+11 
3.00E-02 8.46E+12 4.62E+10 4.62E+10 4.62E+10 4.62E+10 4.62E+10 4.62E+10 
5.50E-02 1.09E+13 2.01E+10 2.01E+10 2.01E+,O 2.01E+10 2.01E+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 1.90E+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+'I1 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+OO 1.86E+12 9.16E+08 9.16E+08 9.16E+08 9.16E+08 9.16E+08 9.16E+08 
1.58E+OO 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 
2.00E+OO 3.65E+07 3.65E+07 3.65E+07 3.65E+07 3.65E+07 3.65E+07 3.65E+07 
2.40E+OO 2.90E+04 2.91E+04 2.93E+04 2.95E+04 2.97E+04 3.01E+04 3.05E+04 
2.80E+OO 1. 75E+04 1.85E+04 1.98E+04 2.14E+04 2.30E+04 2.46E+04 2.60E+04 
3.25E+OO 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 1.02E+04 
3.75E+OO 5.89E+03 5.89E+03 5.89E+03 5.89E+03 5.89E+03 5.89E+03 5.89E+03 
4.25E+OO 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 3.41E+03 
4.75E+OO 1.97E+03 1.97E+03 1.97E+03 1.97E+03 1. 97E+03 1.97E+03 1.97E+03 
S.SOE+OO 1. 78E+03 1. 78E+03 1. 78E+03 1. 78E+03 1.78E+03 1. 78E+03 1. 78E+03 

0 total 2.93E+14 9.52E+11 9.52E+11 9.52E+'I1 9.52E+11 9.52E+11 9.52E+11 
0 mev/sec 2.51E+13 7.20E+10 7.20E+10 7 .20E+'IO 7.20E+10 7.20E+10 7.20E+10 
0 actinide energy release rates, mev/watt-sec 

basis = single reactor assembly 
0 

erne an time after discharge 
(mev) initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.00E·02 3.33E+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+05 3.46E+05 3.46E+05 3.46E+05 
5.50E·02 1.50E+08 2. 77E+05 2.77E+05 2.77E+05 2.77E+05 2.77E+05 2.77E+05 
8.50E·02 1.12E+09 3.20E+06 3.20E+06 3.20E+06 3.20E+06 3.20E+06 3.20E+06 
1.20E·01 1.63E+09 B.69E+05 8.69E+05 8.69E+05 8.69E+05 8.69E+05 8.69E+05 
1.70E·01 7.31E+07 8.07E+05 8.07E+05 8.07E+05 8.07E+05 8.07E+05 B.07E+05 
3.00E·01 2.15E+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+OO 5.24E+OB 2.58E+05 2.58E+05 2.58E+OS 2.58E+05 2.58E+05 2.58E+05 
1. 58E+OO 4.20E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 
2.00E+OO 1.82E+04 1.82E+04 1.82E+04 1.82E+04 1.82E+04 1. 82E+04 1.82E+04 
2.40E+OO 1.74E+01 1. 75E+01 1. 76E+01 1. 77E+01 1.78E+01 1.80E+01 1.83E+01 
2.80E+OO 1.23E+01 1.29E+01 1.39E+01 1. 50E+01 1.61E+01 1. 72E+01 1.82E+01 
3.25E+OO 8.26E+OO 8.26E+OO 8.27E+OO 8.27E+OO 8.27E+OO 8.27E+OO 8.27E+OO 
3. 75E+OO 5.52E+OO 5.52E+OO 5.52E+OO 5.52E+OO. 5.52E+OO 5.52E+OO 5.52E+OO 
4.25E+OO 3.62E+OO 3.62E+OO 3.62E+OO 3.62E+OO 3.62E+OO 3.62E+OO 3.62E+OO 
4.75E+OO 2.34E+OO 2.34E+OO 2.34E+OO 2.34E+OO 2.34E+OO 2.34E+OO 2.34E+OO 
5.50E+OO 2.45E+OO 2.45E+OO 2.45E+OO 2.45E+OO 2.45E+OO 2.4SE+OO 2.4SE+OO 

0 total 6.27E+09 1.80E+07 1.80E+07 1.80E+07 1.80E+07 1.80E+07 1 .BOE+07 
0 gamma watts 4.02E+OO 1.15E-02 1.15E·02 1 .15E ·11)2 1.15E·02 1.15E·02 1.15E·02 
1 page 70 

neutron source intensity as a function of time 

0 sas2h: far-field crft based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 
•lpha·n neutron source, neutrons/sec/basis 
basis • single reactor assembly 

fnftfal 304.4 d 608.1 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

cb210 6.26E·16 3.94E·15 1.21E·14 2.73E·14 5. 15E·" 8.6BE-14 1.35E·13 
i210 1.50E·13 1.00E·12 3.09E-12 6.96E·12 1.31E-11 2.22E-11 3.4SE-11 
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bi211 1.66E-04 6.97E-04 1.44E-03 2.44E-03 3.69E-03 5.18E-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 
bi214 7.14E-09 2.47E-08 5.23E-08 9.01E-08 1.38E-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 4.65E-04 7.49E-04 1.04E-03 1.32E-03 1.58E-03 
po213 2.67E-06 1.31E-05 2.92E-05 5.19E-05 8.09E-05 1.16E-04 1.58E-04 
po214 6.36E-05 2.20E-04 4.66E-04 8.02E-04 1.23E-03 1. 75E-03 2.36E-03 
po215 2.35E-04 9.85E-04 2.04E-03 3.45E-03 5.22E·03 7.32E-03 9.76E-03 
po216 3.53E-05 1.68E-04 3.63E-04 5.85E-04 8.12E-04 1.03E-03 1.23E-03 
po218 3.02E-05 1.05E-04 2.22E-04 3.82E-04 5.85E·04 8.32E-04 1.12E-03 
at217 1. 73E-06 8.47E-06 1.90E-05 3.36E-05 5.25E·05 7.55E-05 1.03E-04 
rn218 4.99E-15 1. 96E-19 7.72E-24 .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
rn219 1.87E-04 7.83E-04 1.62E-03 2.74E-03 4.15E·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 8.19E-04 
fr221 1.26E-06 6.18E-06 1.38E-05 2.45E-05 3.83E·05 5.51E-05 7.49E-05 
fr223 9.02E-11 2.97E-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 .OOE+OO .OOE+OO .OOE+OO 
ra223 1.08E-04 4.53E-04 9.39E-04 1.59E-03 2.40E·03 3.37E-03 4.49E-03 
ra224 1.98E-05 9.43E-05 2.03E-04 3.27E-04 4.55E·04 5.78E-04 6.91E-04 
ra226 1.33E-05 4.47E-05 9.46E-05 1.63E-04 2.50E·04 3.55E-04 4.79E-04 
ac225 9.09E-07 4.44E-06 9.94E-06 1. 76E-05 2.75E·05 3.96E-05 5.39E-05 
ac227 1.02E-06 3.34E-06 6.91E-06 1.17E-05 1. 77E·05 2.48E-05 3.30E-05 
ac228 1.33E-16 4.33E-16 8.87E-16 1. 48E -15 2.20E·15 3.03E-15 3.97E-15 
th226 3.48E-15 1.37E-19 5.39E-24 2.26E-28 .OOE+OO .OOE+OO .OOE+OO 
th227 1.31E-04 5.00E-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 1.75E-07 
pa231 5.14E-03 9.13E-03 1.31E-02 1. 71E-02 2.11E··02 2.51E-02 2.91E-02 

u230 2.74E-15 1. 08E-19 4.24E-24 1. 78E-28 .OOE+OO .OOE+OO .OOE+OO 
u231 1.30E-14 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u232 1.40E·04 3.22E-04 4.69E-04 5.88E-04 6.84E··04 7.61E-04 8.22E-04 
u233 1.45E-02 2.97E-02 4.50E-02 6.02E-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. 37E+02 1.37E+02 
u236 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 8.32E+02 8.32E+02 8.32E+02 8.32E+02 

np235 1.15E-08 6.77E-09 3.98E-09 2.33E-09 1.37E··09 8.05E-10 4.72E-10 
np237 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 
pu236 3.26E-02 2.69E-02 2.20E-02 1.80E-02 1.48E··02 1.21E-02 9.92E-03 
pu237 1.46E-10 1.37E-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 

page 71 
neutron source intensity as a function of time 

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

pu239 4.99E+01 5.04E+01 5.04E+01 5.04E+01 5 .04E·t01 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 
pu241 5.23E-11 5.02E-11 4.82E-11 4.63E-11 4.45E·11 4.27E-11 4.11E-11 
pu242 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 .OOE+OO .OOE+OO .OOE+OO . OOE·tOO .OOE+OO .OOE+OO 
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am240 2.16E-23 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 1.36E-09 5.80E-09 1.00E-08 1.41E·08 1.80E··08 2.18E-08 2.54E-08 
am242m 7.95E·18 7.92E-18 7.88E-18 7.85E-18 7.82E··18 7.79E·1~ 7.76E-18 
am243 6.04E-21 6.06E-21 6.06E-21 6.06E-21 6.06E··21 6.06E-21 6.06E-21 
cm241 2.51E-26 4.04E-29 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm242 3 .17E-12 8.85E-13 2.44E-13 6.87E-14 2.06E··14 7.39E-15 3.77E-15 
cm243 4.24E-21 4.16E-21 4.07E-21 3.99E-21 3.91E··21 3.83E-21 3.76E-21 
cm244 2.61E-24 2.55E-24 2.47E-24 2.39E-24 2.32E··24 2.25E-24 2.18E-24 

0 total 1.27E+04 1.27E+04 1.27E+04 1.27E+04 1. 27E+04 1.27E+04 1.27E+04 
1 page 72 

neutron source intensity 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 source, neutrons/sec/basis 

basis = single reactor assembly 

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

th230 1.45E-06 2.67E-06 3.88E-06 5.09E-06 6.30E··06 7.52E-06 8.73E-06 
pa231 6.45E-07 1.14E-06 1.65E-06 2.15E-06 2.65E··06 3.15E-06 3.65E-06 

u232 8.58E-09 1.98E-08 2.88E-08 3.61E-08 4.20E··08 4.67E-08 5.05E-08 
u234 1.43E+01 1.43E+01 1.43E+01 1. 43E+01 1.43E+01 1.43E+01 1.43E+01 
u235 1.68E+OO 1. 68E+OO 1.68E+OO 1.68E+OO 1.68E+OO 1.68E+OO 1.68E+OO 
u236 1.57E+02 1.57E+02 1.57E+02 1.57E+02 1.57E+02 1.57E+02 1.57E+02 
u237 1.22E-09 3.42E-23 1. 77E-24 1.70E-24 1.63E··24 1.57E-24 1.50E-24 
u238 1.17E+OS 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 
u239 9.66E-10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np236 7.39E-12 7.39E-12 7.39E-12 7.39E-12 7.39E··12 7.39E-12 7.39E-12 
np238 2.02E-08 2.32E-30 2.31E-30 2.30E-30 2.29E··30 2.29E-30 2.28E-30 
np239 1.98E-05 6.28E-32 6.28E-32 6.28E-32 6.28E··32 6.28E-32 6.28E·32 
pu236 2.21E-03 1.82E-03 1.49E-03 1.22E-03 1.00E··03 8.19E-04 6.71E-04 
pu238 1.20E+02 1.21E+02 1.20E+02 1.19E+02 1.18E+02 1.18E+02 1.17E+02 
pu239 2.67E-02 2.70E-02 2.70E-02 2.70E-02 2. 70E··02 2.70E-02 2.70E·02 
pu240 6.01E-03 6.01E-03 6.01E-03 6.01E-03 6. 01 E··03 6.01E-03 6.01E-03 
pu241 1.88E ·12 1.81E-12 1. 74E-12 1.67E-12 1.60E··12 1.54E-12 1.48E-12 
pu242 1.29E-13 1. 29E-13 1.29E·13 1. 29E-13 1.29E··13 1.29E-13 1.29E-13 
pu243 1.04E-26 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 5.23E·13 2.23E·12 3.87E-12 5.44E·12 6.94E··12 8.39E·12 9.77E·12 
am242m 3.78E·17 3. 76E·17 3. 75E·17 3. 73E·17 3. 72E ··17 3.70E·17 3.69E·17 
am242 2.17E ·16 4.09E·20 4.07E·20 4.05E·20 4.04E··20 4.02E·20 4.00E·20 
am243 2.78E·23 2.79E·23 2.79E-23 2.79E·23 2. 79E··23 2.79E·23 2.79E·23 
am244 5.61E·31 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm242 1.58E·11 4.42E·12 1.22E·12 3.43E·13 1.03E·13 3.69E·14 1.88E·14 
cm243 9.21E·23 9.03E·23 8.85E·23 8.67E·23 8.49E··23 8.32E·23 8.16E·23 
cm244 3.40E·22 3.33E·22 3.22E·22 3.12E·22 3.02E··22 2.93E·22 2.84E·22 
cm245 1.80E·34 1.80E·34 1.80E·34 1.80E·34 1.80E··34 1.80E·34 1.80E·34 
cm246 2.77E·35 2.77E·35 2.77E·35 2.77E·35 2. 77E··35 2.77E·35 2.77E·35 

0 total 1.18E+05 1.18E+05 1.18E+OS 1.18E+05 1.18E+05 1.18E+OS 1.18E+05 
----------------------------------------------------··----------------------

0 total 1.30E+05 1.30E+05 1.30E+05 1.30E+05 1.30E+05 1.30E+OS 1.30E+05 
1 page 73 

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

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

boundaries, mev initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
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0 
1 

0 

1 6.43E+OO - 2.00E+01 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
2 3.00E+OO - 6.43E+OO 2.458E+03 2.458E+03 2.457E+03 2.456E+03 2.456E+03 2.455E+03 2.454E+03 
3 1.85E+OO - 3.00E+OO 6.963E+03 6.964E+03 6.961E+03 6.959E+03 6.957E+03 6.954E+03 6.952E+03 
4 1.40E+OO- 1.85E+OO 1.870E+03 1.870E+03 1.870E+03 1.869E+03 1.868E+03 1.868E+03 1.867E+03 
5 9.00E-01 - 1.40E+OO 1.052E+03 1. 052E+03 1.052E+03 1.051E+03 1.051E+03 1.051E+03 1.050E+03 
6 4.00E-01 - 9.00E-01 3.056E+02 3.056E+02 3.055E+02 3.054E+02 3.053E+02 3.052E+02 3.051E+02 
7 1.00E-01 • 4.00E·01 4.775E+01 4.776E+01 4.774E+01 4.773E+01 4.771E+01 4.770E+01 4. 768E+01 
8 1.70E-02 • 1.00E·01 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 3.00E-03 - 1. 70E-02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E-04 - 3.00E-03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1.00E-04 • S.SOE-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E-05 • 1.00E-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1 .OOE-05 - 3.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E-06 - 1.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1. 77E -06 - 3.05E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E-06- 1. 77E- 06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E-06 • 1.30E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 1.00E-06 • 1.13E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 8.00E-07 • 1.00E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E-07 • 8.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E-07 • 4.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E-07 • 3.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E-07 • 2.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 S.OOE-08 - 1.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E-08 • S.OOE-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E-08- 3.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E-11 - 1.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

1.270E+04 1.270E+04 1.269E+04 1. 269E+04 1.268E+04 1.268E+04 1.268E+04 

spontaneous fission neutron source spectrum as a function of time 

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

basis = single reactor assembly 

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

1 6.43E+OO - 2.00E+01 2.215E+03 
2 3.00E+OO • 6.43E+OO 2.465E+04 
3 1.85E+OO • 3.00E+OO 2.666E+04 
4 1.40E+OO • 1.85E+OO 1.538E+04 
5 9.00E-01 • 1.40E+OO 2.107E+04 
6 4.00E-01 - 9.00E·01 2.313E+04 
7 1.00E-01 • 4.00E-01 4.530E+03 
8 1.70E-02- 1.00E-01 .OOOE+OO 
9 3.00E-03 - 1.70E-02 .OOOE+OO 

10 S.SOE-04 • 3.00E-03 .OOOE+OO 
11 1.00E-04- S.SOE-04 .OOOE+OO 
12 3.00E-05 - 1.00E-04 .OOOE+OO 
13 1.00E-05 - 3.00E-05 .OOOE+OO 
14 3.05E·06 - 1.00E-05 .OOOE+OO 
15 1.77E-06 • 3.05E-06 .OOOE+OO 
16 1.30E-06- 1.77E·06 .OOOE+OO 
17 1.13E-06- 1.30E-06 .OOOE+OO 
18 1.00E-06 - 1.13E-06 ,OOOE+OO 
19 8.00E-07 • 1.00E·06 .OOOE+OO 
20 4.00E-07 • B.OOE-07 .OOOE+OO 
21 3.25E-07 • 4.00E-07 .OOOE+OO 
22 2.25E-07 • 3.25E·07 .OOOE+OO 
23 1.00E-07 • 2.25E-07 .OOOE+OO 

2.214E+03 2.214E+03 
2.465E+04 2.465E+04 
2.666E+04 2.665E+04 
1.539E+04 1.539E+04 
2.107E+04 2.107E+04 
2.313E+04 2.312E+04 
4.528E+03 4.528E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

2.214E+03 2.214E+03 
2.465E+04 2.465E+04 
2.665E+04 2.665E+04 
1.539E+04 1.539E+04 
2.107E+04 2.107E+04 
2.312E+04 2.312E+04 
4.528E+03 4.528E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

2.214E+03 2.214E+03 
2.465E+04 2.465E+04 
2.665E+04 2.665E+04 
1.539E+04 1.539E+04 
2.107E+04 2.107E+04 
2.312E+04 2.312E+04 
4.528E+03 4.528E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO :ooOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

8X uo2 
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24 S.OOE-08 - 1.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E-08 - S.OOE-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E-08- 3.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E-11 - 1.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

0 1.176E+05 1.176E+05 1 .176E+05 1. 176E+05 1 .176E+05 1. 176E+05 1.176E+05 
1 

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, ~.OOwtX, 20gwd/mtu 40X h2o/ 
neutron srectra, neutrons/sec/basis 

basis = sing e reactor assembly 

boundaries, mev initial 304.4 d 608.8 d 913 .. 1 d 1217.5 d 1521.9 d 1826.3 d 

1 6.43E+OO - 2.00E+01 2.215E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03 2.214E+03 
2 3.00E+OO - 6.43E+OO 2.711E+04 2.711E+04 2.711E+04 2.711E+04 2. 711E+04 2.711E+04 2.711E+04 
3 1.85E+OO - 3.00E+OO 3.362E+04 3.362E+04 3.362E+04 3.361E+04 3 .361E+04 3.361E+04 3.361E+04 
4 1.40E+OO- 1.85E+OO 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+OO 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 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 3.00E·03 - 1. 70E·02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E·04 - 3.00E·03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1.00E-04 - 5.50E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E-05 - 1.00E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E-05 - 3.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E-06 - 1.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1.77E-06- 3.05E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E-06- 1. 77E- 06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
171.13E-06- 1.30E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 1.00E-06- 1.13E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 B.OOE-07 - 1.00E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E-07 - B.OOE-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E-07 - 4.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E-07 - 3.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E-07- 2.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 S.OOE-08 - 1.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E-08 • 5.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E-08- 3.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E-11 - 1.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

0 1.303E+05 1.303E+05 1.303E+05 1.303E+05 1 . 303E+05 1. 303E+05 1.303E+05 
1 
1 
Ocase applies the 

* vamma sources determined * 
follow1ng photon data base 

0 

1 
0 
0 
0 

master photon library 
in binary mode 

the sources include photons of nuclides for ••• 

light elements 
actinides 
fission products 

gamma source spectrum for gamma lines (sas2) 
1826.25 day 1time of the requested nuclides 

energy interval in mev photons I second mev I second 

1.0000E-02 to 
5.0000E-02 to 
1.0000E-01 to 

5.0000E-02 
1.0000E-01 
2.0000E-01 

3.6132E+11 
2.2149E+11 
7.5224E+10 

1.0840E+10 
1.6612E+10 
1.1284E+10 

ax uo2 

page 75 
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0 
0 
0 
0 
1 
0 

0 
1 

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 S.OOOOE-01 1.3357E+11 9.3496E+10 
S.OOOOE-01 to 1.0000E+OO 1.7698E+09 1.5928E+09 
1.0000E+OO to 1.3300E+OO 1.2218E+09 1.4234E+09 
1.3300E+OO to 1.6600E+OO 3.8588E+08 5.7690E+OB 
1.6600E+OO to 2.0000E+OO 1.3192E+08 2.4142E+OB 
2.0000E+OO to 2.5000E+OO 3.7967E+OB 8.5425E+08 
2.5000E+OO to 3.0000E+OO 2.4432E+06 6.7187E+06 
3.0000E+OO to 4.0000E+OO 2.8191E+05 9.8669E+05 
4.0000E+OO to S.OOOOE+OO 5.3042E+03 2.3869E+04 
S.OOOOE+OO to 6.5000E+OO 2.1242E+03 1.2214E+04 
6.5000E+OO to 8.0000E+OO 4.1589E+02 3.0152E+03 
S.OOOOE+OO to 1.0000E+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+D-4 

.results on logical unit no. 71, position 2, for time 1;tep 6, subcase 7. (run position 1, case position 2) 
title: sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 

.terminated logical unit no. 71 with zero flag record. 
* normal termination of execution * 
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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, 3.00wt%, 20gwd/mtu 40% H20/ 8% U02 
44group latticecell 
I 

mixtures 
arbm-ftuff 

kr-83 1 
kr-85 1 
sr-90 1 

y-89 1 
mo-95 1 
zr-93 1 
zr-94 1 
zr-95 1 
nb-94 1 
tc-99 1 
rh-103 1 
rh-105 1 
ru-101 1 
ru-106 1 
pd-105 1 
pd-108 1 
ag-109 1 
sb-124 1 
xe-131 1 
xe-132 1 
xe-135 1 
xe-136 1 
cs-134 1 
cs-135 1 
cs-137 1 
ba-136 1 
la-139 1 
pr-141 1 
pr-143 1 
ce-144 1 
nd-143 1 
nd-145 1 
pm-147 1 
pm-148 1 
nd-147 1 
sm-147 1 
sm-149 1 
sm-150 1 
sm-151 1 
sm-152 1 
gd-155 1 
eu-153 1 
eu-154 1 
eu-155 1 
arbm-tuff1 

arbm-tuff2 

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 ~.136 
92238 28.593 93237 0.033 1 1.0 538 end 

0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
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 2 1.0 323. end 

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

0 

end comp , 
, -

fuel-pin-cell geometry: 

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

assembly and cycle parameters: 

npin/assm=1 fuelngth=280. ncycles=1 nlib/cyc=S volfueltot=1.1494E7 
printlevel=6 inplevel=O end 
power=0.004 burn=3.652Se3 down=1.82625e3 

end 

00000000000 rrrrrrrrrrrr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 
0000000000000 rrrrrrrrrrrrr i i i i i i i i i i i i ggggggggggggg eeeeeeeeeeeee 
00 00 rr rr i i gg gg ee 
00 00 rr rr i i gg ee 
00 00 rr rr i i gg ee 
00 00 rrrrrrrrrrrrr i i gg ggggggg eeeeeeeee 
00 00 rrrrrrrrrrrr i i gg ggggggg eeeeeeeee 
00 00 rr rr i i gg gg ee 
00 00 rr rr i i gg gg ee 
00 00 rr rr i i gg gg ee 
0000000000000 rr rr i i i i i i i i i i i i ggggggggggggg eeeeeeeeeeeee 

00000000000 rr rr iiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 

dddddddddddd aaaaaaaaa vv vv i i i i i i i i i i i i sssssssssss 
ddddddddddddd aaaaaaaaaaa vv vv iii iii iii iii sssssssssssss 
dd dd 8a a a vv vv i i ss ss 
dd dd 8a 8a vv vv i i ss 
dd dd a a 8a vv vv i i ss 
dd dd 8aaaa88aaaaaa vv vv iii ssssssssssss 
dd dd 8aaaaaaaaaaaa vv vv iii ssssssssssss 
dd dd 8a 8a vv vv iii ss 
dd dd 8a 8a vv vv i i ss 
dd dd a a 8a vv vv I i ss ss 
ddddddddddddd a a 88 vvv iiiiiiiiiiii sssssssssssss 
dddddddddddd a a 88 v iii i Hi iii i i sssssssssss 

0000000 88888888888 II 22222222222 88888888888 
000000000 8888888888888 II 2222222222222 8888888888888 

00 00 88 88 II 22 22 88 88 
00 00 88 88 II 22 88 88 
00 00 88 88 II 22 88 88 
00 00 88888888888 II 22 88888888888 
00 00 88888888888 II 22 88888888888 
00 00 88 88 II 22 88 88 
00 00 88 88 II 22 88 88 

00 00 88 88 II 22 88 88 
000000000 8888888888888 II 2222222222222 8888888888888 

0000000 88888888888 II 2222222222222 88888888888 

nn nn sssssssssss 
nnn nn sssssssssssss 
nnnn nn ss ss 
nn nn nn ss 
nn nn nn ss 
nn nn nn ssssssssssss 
nn nn nn ssssssssssss 
nn nn nn ss 
nn nn nn ss 
nn nnnn ss ss 
nn nnn sssssssssssss 
nn nn sssssssssss 

II 99999999999 
II 9999999999999 

II 99 99 
II 99 99 

II 99 99 
II 9999999999999 

II 999999999999 
II 99 

II 99 
II 99 

II 9999999999999 
II 999999999999 

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

66666666666 
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Q 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

1 
0 
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88888888888 0000000 99999999999 44 
8888888888888 000000000 9999999999999 444 
88 88 .. 00 00 99 99 . .. 4444 
88 88 .. 00 00 99 99 . .. 44 44 
88 88 .. 00 00 99 99 . .. 44 44 
88888888888 00 00 9999999999999 44 44 
88888888888 00 00 999999999999 44 44 

88 88 ... 00 00 99 . .. 444444444444 
88 88 ... 00 00 99 . .. 4444444444444 
88 88 ... 00 00 99 . .. 44 
8888888888888 000001)000 9999999999999 44 

88888888888 00001)00 999999999999 44 

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

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

ss ss cc cc a a a a ll ee 
sssssssssssss ccccccccccccc a a a a lllllllllllll eeeeeeeeeeeee 
sssssssssss ccccccccccc a a a a lllllllllllll eeeeeeeeeeeee 

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

program verification information 

code system: scale version: 4.3 

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

******************************************************************************** 
******************************************************************************** 
***** ***** ***** ***** 
***** program: o0o004 ***** 
***** ***** 
***** creation date: 03/13/96 ***** ***** ***** ***** library: /usr1/ornl/Scale/bfn ***** 
***** ***** 
***** ***** 
***** test code: ortgens ***** 
***** ***** 
***** version: 3.0 ***** 
***** ***** 
***** jobname: davis ***** ***** ***** 
***** date of execution: 08/28/96 ***** 
***** ***** 
***** tf11e of execution: ,8:09:43 ***** 

33333333333 
3333333333333 
33 33 

33 
33 

333 
333 

33 
33 

33 33 
3333333333333 

33333333333 
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***** 
***** ***** 

***** 
*********************************~r********************************************** 
******************************************************************************** 
******************************************************************************** 

1 
0 -1q array has entries. 
0 Oq array has entries. 
0 Oq array has entries. 
0 Oq array has 1 entries. 
0 Oq array has 1 entries. 
0 dbl. prec. machine word applied has, at least, a 16 significant figure accuracy. 
0 short-lived split test fraction, qxn = 9.1188E-04 
0 half-norm of matrix used, axn = 7.0000E+OO 
0 4-place-accuracy-retention ratio, ratio4 = 6.4516E-13 
0 1q array has 20 entries. 
0 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 1 
pass 0 
*scale-system control module sas2 Library* 
used a time-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth Library interval 

first Library updated was •.• 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

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

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

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

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

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

0 
0 
1 

0 

0 

0 
0 
0 

0 

1 
0 

0 

******************************************************************************** 
.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 
******************************************************************************** 

sas2h: far· field crit based 

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

total 1.52E+06 1.52E+06 

sas2h: far-field crit based 

initial 1E-18 d 
u234 2.12E+03 2.12E+03 
u235 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 

on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% 
nuclide concentrations, grams 

uo2 

basis =single reactor assembly 

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

uo2 

light elements page 

actinides page 2 

total 8.88E+06 8.88E+06 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 page 3 

power= .OOmw, burnup= 3.mwd1 f~ux= 3.00E+08n/cm**2-sec 
DaSlS = 

(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 
initial 182.6 d 365.3 d 54r.9 d 730.5 d 730.5 d 

productions 1.023181E+06 1.023184E+06 1.023188E+06 1.023192E+06 1.023196E+06 1.023196E+06 
absorptions 8.460839E+05 8.460914E+05 8.460971E+05 8.461029E+05 8.461086E+05 8.461086E+05 
k infinity 1.209313E+OO 1.209307E+OO 1.209303E+OO 1.209300E+OO 1.209296E+OO 1.209296E+OO 

initial 182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 
actinide 
absorptions 8.423189E+05 
non-actinide 
abs. fracs. 4.449964E-03 
sas2h: far-field crit based 

power= .OOmw, burnup= 
fnftial 182.6 d 

sm149 .OOE+OO 3.59E-06 
xe135 .OOE+OO 2.28E-06 
sm151 .OOE+OO 1.52E-07 
nd143 .OOE+OO 6.47E-08 
gd157 .OOE+OO 3.73E-08 
rh103 .OOE+OO 2.43E-08 
cd113 .OOE+OO 3.18E-08 
pm147 .OOE+OO 3.12E-08 
xe131 .OOE+OO 2.22E-08 
cs133 .OOE+OO 1.75E-08 
tc 99 .OOE+OO 1.33E-08 
nd145 .OOE+OO 1.04E-08 
eu155 .OOE+OO 1.14E·08 

8.423211E+05 8.423233E•05 8.423256E+05 8.423276E+05 

4.456222E-03 4.460275E-03 4.464388E-03 4.468620E-03 
on b&w 15x15, 3.00wtX 20gwd/mtu 40X h2o/ 8X uo2 

fraction of total absorption rate 
3.mwd, flux= 3.00E+08n/cm**2-sec 

365.3 d 547.9 d 730.5 d 730.5 d 

7.24E-06 1.09E-05 1.45E-05 1.45E-05 
2.28E-06 2.28E-06 2.28E-06 2.27E-06 
3.06E-07 4.58E-07 6.10E-07 6.10E-07 
1.38E-07 2.11E-07 2.85E-07 2.85E-07 
7.47E-08 1.12E-07 1.49E-07 1.49E-07 
5.85E-08 9.31E-08 1.28E-07 1.28E-07 
6.36E-08 9.53E-08 1. 27E-07 1.27E-07 
6.13E-08 8.78E-08 1.11E-07 1.11E-07 
4.59E-08 6.97E-08 9.34E-08 9.34E-08 
3.59E-08 5.43E-08 7.28E-08 7.28E-08 
2.69E-08 4.04E-08 5.40E-08 5.40E-08 
2.08E-08 3.12E-08 4.16E-08 4.16E-08 
2.19E-08 3.17E·08 4.08E-08 4.08E-08 

8.423276E+05 

4.468620E-03 
fission products page 4 
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gd155 .OOE+OO 1. 78E-09 6.93E-09 1.52E-08 2.6~E-08 2.64E-08 
mo 95 .OOE+OO 2.64E-09 8.99E-09 1.61E-08 2.34E-08 2.34E-08 
sm152 .OOE+OO 5.54E-09 1.11 E- 08 1.66E-08 2.22E-08 2.22E-08 
kr 83 .OOE+OO 4.45E-09 8.90E-09 1.34E-08 1.78E-08 1.78E-08 
cs135 .OOE+OO 4.10E-09 8.23E-09 1.24E-08 1.6SE-08 1.65E-08 
ru101 .OOE+OO 3.25E-09 6.50E-09 9.74E-09 1.30E-08 1.30E-08 
sm147 .OOE+OO 7.92E-10 3.19E-09 6.98E-09 1. 20E- 08 1.20E-08 
pr141 .OOE+OO 2.27E-09 5.30E-09 8.34E-09 1.14E-08 1.14E-08 
eu153 .OOE+OO 2.75E-09 5.54E-09 8.32E-09 1.11E-08 1 . 11 E- 08 
la139 .OOE+OO 2.48E-09 4.96E-09 7.45E-09 9.93E-09 9.93E-09 
rh105 .OOE+OO 8.28E-09 8.28E-09 8.28E-09 8.28E-09 8.27E-09 
pd105 .OOE+OO 1.05E-09 2.12E-09 3.19E-09 4.25E-09 4.25E-09 
zr 93 .OOE+OO 1.02E-09 2.05E-09 3.08E-09 4.1,E-09 4.11E-09 
eu151 .OOE+OO 2 .17E-10 8.73E-10 1.96E-09 3.49E-09 3.49E-09 

i129 .OOE+OO 7.29E-10 1.49E-09 2.26E-09 3.03E-09 3.03E-09 
pr143 .OOE+OO 2.66E-09 2.66E-09 2.66E-09 2.66E-09 2.66E-09 
mo 97 .OOE+OO 5.61E-10 1.13E-09 1.69E-09 2.26E-09 2.26E-09 
xe133 .OOE+OO 1.99E-09 1.99E-09 1.99E-09 1. 99E-09 1.99E-09 
ag109 .OOE+OO 4.00E-10 8.03E-10 1.20E-09 1.6,E-09 1.61E-09 
nd144 .OOE+OO 1.43E-10 5.01E-10 9.97E-10 1.58E-09 1.58E-09 
ce141 .OOE+OO 1.54E-09 1.57E-09 1.57E-09 1. 57E- 09 1.57E-09 
pm149 .OOE+OO 9.62E-10 9.62E-10 9.62E-10 9.62E-10 9.61E·10 
nd147 .OOE+OO 9.44E-10 9.44E·10 9.44E·10 9.44E·10 9.43E·10 
zr 91 .OOE+OO 1.57E·10 4.10E·10 6.74E·10 9.40E·10 9.40E·10 
ru102 .OOE+OO 2.29E·10 4.58E-10 6.87E·10 9. 16E -10 9.16E·10 
y 89 .OOE+OO 1.61E·10 4.07E·10 6.61E·10 9.15E·10 9.15E-10 

ce142 .OOE+OO 2.05E-10 4.11E·10 6.16E·10 8.22E·10 8.22E-10 
sr 90 .OOE+OO 2.08E·10 4.13E·10 6.16E-10 8.16E·10 8.16E·10 
nd148 .OOE+OO 1.99E·10 3.99E-10 5.98E·10 7.98E-10 7.98E·10 
nd146 .OOE+OO 1.66E·10 3.32E-10 4.99E·10 6.65E-10 6.65E·10 
ba138 .OOE+OO 1.42E·10 2.83E·10 4.25E·10 5.66E·10 5.66E-10 
pd108 .OOE+OO 1.37E·10 2. 75E·10 4.12E-10 5.50E·10 5.50E·10 
in115 .OOE+OO 1.34E·10 2. 72E · 10 4.10E·10 5.49E·10 5.49E·10 
ce140 .OOE+OO 1.18E·10 2.50E-10 3.83E·10 5.15E·10 5.15E·10 
ce144 .OOE+OO 2.15E·10 3.53E-10 4.42E·10 4.98E·10 4.98E·10 
xe132 • OOE+OO 1.18E·10 2.39E·10 3.60E·10 4.8'1E·10 4.81E·10 

1 sas2h: far·field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40% h2o/ 8% uo2 fission products page 5 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 3.mwd, flux= 3.00E+1)8n/cm**2·sec 
0 initial 182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

ru103 .OOE+OO 3.42E-10 3.56E·10 3.56E·10 3.56E·10 3.56E·10 
mo 98 .OOE+OO 8.46E·11 1.69E·10 2.54E·10 3.38E·10 3.38E·10 
mo100 .OOE+OO 8.09E·11 1.62E·10 2.43E·10 3.24E·10 3.24E·10 
pd107 .OOE+OO 7.96E·11 1.59E·10 2.39E·10 3 .19E·10 3.19E·10 
xe134 .OOE+OO 7.85E·11 1. 57E·10 2.35E·10 3.14E·10 3.14E·10 
zr 92 .OOE+OO 6.37E·11 1.28E·10 1.91E·10 2.55E·10 2.55E·10 
zr 96 .OOE+OO 5.21E·11 1.04E·10 1.56E·10 2.08E·10 2.08E·10 

f 127 .OOE+OO 4.54E·11 9.61E·11 1.48E·10 2.00E·10 2.00E·10 
ru104 .OOE+OO 4.96E-11 9.93E·11 1.49E·10 1. 99E · 10 1.99E·10 
nd150 .OOE+OO 4.44E·11 8.88E·11 1.33E·10 1. 78E· 10 1. 78E·10 
cs137 .OOE+OO 4.35E·11 8.65E·11 1.29E·10 1.71E·10 1. 71 E-1 0 
xe136 .OOE+OO 4.25E·11 8.49E·11 1.27E·10 1. 70E ·1 0 1. 70E·10 
zr 95 .OOE+OO 1.45E·10 1.65E· 10 1.67E·10 1. 68E·10 1.68E·10 
nb 95 .OOE+OO 1.12E·10 1.47E· 10 1.52E·10 1.53E·10 1.53E·10 

y 91 .OOE+OO 1.25E·10 1.40E·10 1.41E·10 1.42E·10 1.42E·10 
br 81 .OOE+OO 3.23E·11 6.46E·11 9.69E·11 1.29E·10 1.29E·10 
zr 94 .OOE+OO 2.75E·11 5.51E·11 8.27E·11 1.10E·10 1.10E·10 
ba137 .OOE+OO 6.96E·12 2.74E·11 6.12E·11 1.08E·10 1.08E·10 
pm151 .OOE+OO 1.09E·1·0 1.09E·10 1.09E·10 1.09E·10 1.08E·10 
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rb 85 .OOE+OO 2.48E·11 4.98E-11 7.51E·11 1.01E·10 1 .01E-10 
cd111 .OOE+OO 1. 95E -11 4.02E·11 6.09E·11 8. 16E- 11 8.16E·11 
te130 .OOE+OO 1.92E-11 3.85E·11 5.77E·11 7 .6'~E-11 7.69E·11 
sm154 .OOE+OO 1.88E·11 3.75E·11 5.63E·11 7.50E-11 7.50E·11 
rb 87 .OOE+OO 1.82E·11 3.65E·11 5.47E·11 7.29E-11 7.29E-11 
kr 85 .OOE+OO 1.81E-11 3.56E-11 5.26E·11 6.90E-11 6.90E-11 
se 77 .OOE+OO 1.26E-11 2.53E·11 3.80E-11 5.0'7E-11 5.08E-11 
ba140 .OOE+OO 4.72E-11 4.72E·11 4.72E-11 4.72E-11 4.71E-11 
sm153 .OOE+OO 3.79E-11 3.79E·11 3.79E-11 3.79E-11 3.76E-11 
kr 84 .OOE+OO 8.70E-12 1. 74E ·11 2.61E·11 3.48E-11 3.48E-11 
eu156 .OOE+OO 3.38E-11 3.38E·11 3.38E·11 3.38E-11 3.38E·11 
sm150 .OOE+OO 2.05E-12 7.95E·12 1. 77E·11 3. BE-11 3.13E-11 
sr 89 .OOE+OO 2.79E·11 3.02E·11 3.04E·11 3.04E·11 3.04E·11 
se 79 .OOE+OO 6.52E-12 1.30E·11 1.96E·11 2.61E·11 2.61E·11 
sb121 .OOE+OO 6.26E·12 1. 26E ·11 1.89E·11 2.52E·11 2.52E·11 
sb123 .OOE+OO 4.82E-12 9.84E-12 1.50E·11 2.01E-11 2.01E-11 
ru106 .OOE+OO 7.45E-12 1 . 27E · 11 1.65E-11 1.92E·11 1.92E-11 
kr 86 .OOE+OO 4.73E-12 9.47E-12 1.42E·11 1. 89E · 11 1.89E-11 
ce143 .OOE+OO 1.74E-11 1.74E·11 1.74E·11 1.74E-11 1.73E-11 
te128 .OOE+OO 4.26E-12 8.53E·12 1.28E·11 1.71E-11 1.71E-11 
~d106 .OOE+OO 1.42E-12 5.11E-12 1.04E-11 1. 69E -11 1.69E·11 

r 87 .OOE+OO 2.26E-11 2.26E·11 2.26E-11 2.26E-11 1.56E-11 
la140 .OOE+OO 1.54E-11 1.54E-11 1.54E·11 1.54E-11 1.54E-11 
gd156 .OOE+OO 2.96E-12 6.33E-12 9.71E·12 1.31E-11 1.31E-11 
mo 99 .OOE+OO 1.32E-11 1.32E-11 1.32E·11 1.32E-11 1.31E-11 
se 80 .OOE+OO 3.05E-12 6.10E·12 9.15E-12 1.22E·11 1.22E·11 
d~161 .OOE+OO 2.55E-12 5.25E·12, 7.95E·12 1.06E·11 l.06E·11 
t 159 .OOE+OO 1.81E·12 3.64E-12 5.47E·12 7.29E-12 7.29E·12 
te127m .OOE+OO 4.91E·12 6.53E·12 7.03E·12 7.19E-12 7.19E-12 
cd112 .OOE+OO 1. 72E ·12 3.46E·12 5.20E-12 6.94E-12 6.94E·12 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 6 
0 fraction of total absorption rate 

power= .oomw, burnup= 3.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

li 6 .OOE+OO 1.73E-12 3.46E-12 5.19E·12 6.92E·12 6.92E-12 
i131 .OOE+OO 6.77E·12 6.77E-12 6.77E·12 6. 77E ·12 6.76E-12 

sb125 .OOE+OO 1.75E-12 3.32E-12 4. 71E·12 5.94E·12 5.94E-12 
sn117 .OOE+OO 1.38E-12 2.75E-12 4.13E-12 5.51E-12 5.51E-12 
sn119 .OOE+OO 1.12E-12 2.25E-12 3.38E-12 4.50E·12 4.50E-12 
sn115 .OOE+OO 1.01E-12 2.04E-12 3.07E-12 4.10E·12 4.10E-12 
pm148m .OOE+OO 7.65E-13 1.84E-12 2.81E-12 3.66E·12 3.65E-12 
sr 88 .OOE+OO 8.71E-13 1.74E-12 2.61E-12 3.49E-12 3.49E-12 
pd110 .OOE+OO 6.31E-13 1.26E-12 1.89E-12 2.53E-12 2.53E-12 
cd114 .OOE+OO 6.16E-13 1.23E-12 1.85E-12 2.47E-12 2.47E·12 
zr 90 .OOE+OO 1.51E-13 6.08E-13 1.37E-12 2.42E·12 2.42E·12 
se 82 .OOE+OO 5.91E-13 1.18E-12 1. 77E·12 2.36E-12 2.36E·12 
gd158 .OOE+OO 5.70E-13 1.14E-12 1.71E·12 2.29E-12 2.29E-12 
te125 .OOE+OO 1.40E-13 5.73E-13 1.27E·12 2.21E-12 2.21E·12 
sn126 .OOE+OO 4.71E-13 9.42E·13 1.41E·12 1.88E-12 1.88E-12 
se 78 .OOE+OO 4.51E-13 9.03E·13 1.3SE-12 1.81E-12 1.81E·12 
te129m .OOE+OO 1.74E-12 1. 78E·12 1. 78E ·12 1. 78E-12 1.78E·12 
sn124 .OOE+OO 3.68E-13 7.37E-13 1.11E·12 1. 47E ·12 1.47E·12 
eu154 .OOE+OO 2.88E-13 6.21E·13 9.97E·13 1.42E-12 1.42E·12 
dy162 .OOE+OO 3.49E-13 6.97E·13 1.05E·12 1 .. 40E·12 1.40E·12 
dy164 .OOE+OO 3.12E-13 6.23E-13 9.36E·13 1.25E·12 1.25E-12 
as 75 .OOE+OO 2.69E-13 5.39E·13 S.OSE-13 1.08E·12 1.08E-12 

y 90 .OOE+OO 1.97E-13 3.92E·13 5.85E-13 7.7SE·13 7.7SE-13 
sn118 .OOE+OO 1.51E-13 3.03E-13 4.54E-13 6.05E·13 6.05E-13 
ba136 .OOE+OO 1.29E·13 2.73E-13 4.17E-13 5 .. 61E·13 5.61E-13 
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cd116 .OOE+OO 1.28E-13 2.55E·13 3.83E-13 5.10E-13 5.10E-13 
sn122 .OOE+OO 1.25E·13 2.49E-13 3.74E-13 4.98E-13 4.98E-13 
sn120 .OOE+OO 9.38E·14 1.88E-13 2.81E-13 3.75E-13 3.75E-13 
cs134 .OOE+OO 8.05E-14 1. 70E -13 2.67E-13 3.70E-13 3.70E-13 
ag111 .OOE+OO 3.20E-13 3.20E-13 3.20E-13 3.20E-13 3.20E-13 
kr 82 .OOE+OO 7.71E·14 1.55E·13 2.33E·13 3. 11E-13 3.11E-13 
dy163 .OOE+OO 7.67E·14 1.53E·13 2.30E-13 3.07E-13 3.07E-13 
ru 99 .OOE+OO 6.90E·14 1.43E·13 2.21E-13 3.02E-13 3.02E-13 
ge 73 .OOE+OO 7.27E-14 1.46E·13 2.18E-13 2.91E-13 2.91E-13 
eu157 .OOE+OO 2.95E-13 2.95E·13 2.95E-13 2.95E-13 2.89E-13 
cd115m .OOE+OO 2.22E·13 2.35E-13 2.35E-13 2.35E-13 2.35E-13 
xe130 .OOE+OO 4.74E·14 9.51E·14 1.43E·13 1. 90E ·13 1.90E·13 
pm148 .OOE+OO 4.32E·14 8.57E·14 1.23E·13 1.56E·13 1.55E·13 
mo 96 .OOE+OO 3.39E·14 6.81E·14 1.02E-13 1. 37E ·13 1.37E-13 
ge 76 .OOE+OO 2.66E·14 5.33E·14 7.99E·14 1.07E·13 1.07E-13 
gd160 .OOE+OO 1.69E·14 3.38E·14 5.06E·14 6.75E·14 6.75E·14 
cs136 .OOE+OO 5.59E·14 5.59E·14 5.59E·14 5.59E-14 5.58E·14 
te126 .OOE+OO 1.24E·14 2.53E·14 3.82E·14 5.12E-14 5.12E-14 
in113 .OOE+OO 2.47E-15 9.79E·15 2.19E·14 3.86E·14 3.86E-14 
eu152 .OOE+OO 1.29E·15 5.50E·15 1.55E·14 3.40E·14 3.40E-14 
ru100 .OOE+OO 6.77E·15 1.41E·14 2.21E·14 3.07E·14 3.07E-14 
sn125 .OOE+OO 2.94E·14 2.94E·14 2.94E·14 2.94E·14 2.93E-14 
ru105 .OOE+OO 3.00E·14 3.00E·14 3.00E·14 3.00E·14 2. 77E -14 
ho165 .OOE+OO 5.26E·15 1.05E·14 1.58E·14 2.11E·14 2.11E·14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 7 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 3.mwd, flux= 3.00E+08n/cm**2·sec 
0 initial 182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

sr 87 .OOE+OO 3.04E·15 6.08E·15 9.12E·15 1.22E· 14 1.22E-14 
rb 88 .OOE+OO 1.27E·14 1.27E·14 1.27E·14 1.27E- 14 1 .15E·14 
te124 .OOE+OO 1.86E·15 4.78E·15 7.83E·15 1. 09E ·14 1.09E·14 
sn123 .OOE+OO 6.46E·15 8.88E·15 9.79E·15 1.01E·14 1.01E·14 
te132 .OOE+OO 9.49E·15 9.49E·15 9.49E·15 9.49E·15 9.44E·15 

1135 .OOE+OO 1.00E·14 1.00E-14 1.00E-14 1.00E-14 9.31E-15 
nb 94 .OOE+OO 1. 75E-15 3.51E·15 5.26E·15 7.01E-15 7.01E·15 
sm148 .OOE+OO 3.49E-16 1.60E·15 3.74E-15 6.71E-15 6.71E·15 
ge 74 .OOE+OO 1 .4 7E-15 2.93E-15 4.40E-15 5.86E-15 5.86E·15 
ba135 .OOE+OO 4.99E-16 1.33E·15 2.49E-15 3.98E-15 3.98E-15 
ge 72 .OOE+OO 9.64E·16 1.95E-15 2.93E-15 3.91E-15 3.91E·15 
gd154 .OOE+OO 1.88E-16 7.86E·16 1.85E-15 3.45E-15 3.45E·15 
sr 86 .OOE+OO 7.33E·16 1.59E·15 2.45E·15 3.31E·15 3.31E·15 
nd142 .OOE+OO 1. 98E ·16 7.89E·16 1,80E·15 3.23E-15 3.23E·15 
sb126 .OOE+OO 2.99E·15 2.99E·15 2.99E-15 2.99E·15 2.98E·15 
te134 .OOE+OO 5.77E·15 5.77E-15 5. 77E·1.5 5.77E·15 2.87E·15 
ae 76 .OOE+OO 5.64E·16 1.13E·15 1, 70E·15 2.27E·15 2.27E-15 
ba134 .OOE+OO L20E-16 4.95E·16 1.15E·15 2.11E-15 2.11E-15 
sb124 .OOE+OO 1.84E-15 2.07E·15 2.10E·15 2. 10E ·15 2.10E-15 
in117m .OOE+OO 2.07E·15 2.07E·15 2.07E·15 2.07E· 15 2.03E·15 
pd104 .OOE+OO 8.36E·17 4.28E·16 1.06E·15 1.97E·15 1. 97E -15 
gd152 .OOE+OO 9.86E·17 3.46E·16 8.94E·16 1.89E • 15 1.89E·15 

1130 .OOE+OO 7.11E·16 7.12E·16 7.12E·16 7.t3E·16 6.88E·16 
cd110 .OOE+OO 6.76E·17 1.95E·16 3. 74E·16 5.98E·16 5.98E·16 
in117 .OOE+OO 6.07E·16 6.07E·16 6.07E·16 6.07E·16 5.96E-16 
xe128 .OOE+OO ·1·37E·16 Z.75E·16 4.15E·16 5.56E·t6 5.56E·16 
er166 .OOE+OO .• 32E·16 Z.68E·16 4.05E·16 5.42E• 6 5.42E·16 
d~160 ,OOE+OO . 6.00E·17 t.65E·t6 2.81E·16 3.99E· 6 3.99E·16 
t 160 .OOE+OO 2.46E·16 2.93E·16 3.06E·16 3. 12E·16 3. 12E-16 
rb 86 .OOE+OO 2.39E·16 2.40E•16 2.40E·16 2.40E·16 2.40E·16 
br 79 .OOE+OO 1.59E-17 5.87E·17 1.28E·16 2.25E·16 2.25E·16 
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dy165 .OOE+OO 2.08E-16 2.09E-16 2.09E-16 2.09E-16 1.74E-16 
kr 80 .OOE+OO 4.11E-17 8.23E-17 1.24E-16 1.65E-16 1.65E-16 
xe129 .OOE+OO 7.46E-18 3.00E-17 6.77E-17 1.21E-16 1.21E-16 
ag107 .OOE+OO 7.08E-18 2.83E·17 6.37E-17 1. BE-16 1.13E•16 
cd118 .OOE+OO 1.19E-16 1.19E-16 1.19E-16 1. 19E -16 6.67E-17 
ge 75 .OOE+OO 8.51E-17 8.51E-17 8.51E-17 8.51E-17 6.16E-17 
te122 .OOE+OO 5.41E-18 1.12E-17 1.72E-17 2.35E-17 2.35E-17 
nb 93 .OOE+OO 1.96E-18 5.07E-18 1.04E-17 1.91E-17 1.91E-17 
be 9 .OOE+OO 3.42E-18 6.84E-18 1.03E-17 1. 37E -17 1. 37E -17 
pr142 .OOE+OO 3.17E-18 6.63E-18 1.01E-17 1 .36E-17 1.32E-17 
sn116 .OOE+OO 1.82E-18 4.23E-18 7.25E-18 1.09E-17 1.09E-17 
te123 .OOE+OO 1.55E-18 4.03E-18 6.83E-18 9. 7:5E-18 9.74E-18 
in119m .OOE+OO 2.97E-17 2.97E-17 2.97E-17 2. 97E -17 6.93E-18 
li 7 .OOE+OO 1.33E-18 2.66E-18 4.00E·18 5. 3:5E -18 5.33E-18 
er167 .OOE+OO 5.36E-19 1. 07E- 18 1.62E·18 2.17E-18 2.17E-18 
cd109 .OOE+OO 4.32E-20 7.65E-20 1.03E-19 1.23E-19 1.23E-19 
cd108 .OOE+OO 2.66E-20 5.32E-20 8.32E-20 1.10E-19 1.10E-19 
cs134m .OOE+OO 2.33E-20 4.99E-20 7.65E-20 1. 03E -19 8.65E-20 

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

power= .OOmw, burn up= 3.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 182.6 d 365.3 d 547.9 d 730.5 d 730.5 d 

in119 .OOE+OO 2.32E-18 2.32E-18 2.32E-18 2.32E-18 2.66E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 light elements page 9 
power= 4.000E-03mw, burnup=2.9220E+00mwd( flux= 3.00E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 

charge 182.6 d 365.3 d 
basis = single reactor assembly 

547.9 d 730.5 d 730.5 d 
h 1 .OOE+OO 4.40E-08 8.81E-08 1.32E-07 1. 76E-07 1. 76E-07 
h 2 .OOE+OO 1.31E-10 2.61E-10 3.92E-10 5.22E-10 5.22E-10 
h 3 .OOE+OO 9.44E-13 1.86E-12 2. 76E-12 3.62E-12 3.62E-12 
h 4 .OOE+OO 3.82E-36 7.53E-36 1.11E-35 1.47E-35 .OOE+OO 

he 3 .OOE+OO 1.33E-14 5.28E-14 1.18E-13 2.08E-13 2.08E-13 
he 4 .OOE+OO 7.28E-09 1.46E-08 2.18E-08 2.91E-08 2.91E-08 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 .OOE+OO 8.74E-10 1. 75E-09 2.62E-09 3.50E-09 3.50E-09 
ne 21 .OOE+OO 1.58E-17 6.33E·17 1.43E-16 2.54E-16 2.54E·16 
ne 22 .OOE+OO 3.64E-13 1.40E-12 3.01E-12 5.14E-12 5.14E-12 
ne 23 .OOE+OO 7.28E-15 7.28E·15 7.28E-15 7.28E-15 7.28E-30 
na 22 .OOE+OO 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 7.53E+03 7.53E+03 
na 24 .OOE+OO 3.64E-08 3.64E·08 3.64E-08 3.64E-08 3.52E-08 
na 24m .OOE+OO 5.99E·15 5.99E-15 5.99E-15 5.99E-15 5.99E·30 
na 25 .OOE+OO 2.88E-29 5.78E-29 8.68E-29 1.16E·28 2.08E-41 
mg 24 .OOE+OO 7.55E-06 1.51E-05 2.27E-05 3.03E-05 3.03E-05 
mg 25 .OOE+OO 9.59E-13 1.92E·12 2.89E·12 3.86E-12 3.86E-12 
mg 26 .OOE+OO 1.31E-10 2.61E-10 3.92E-10 5.22E-10 5.22E-10 
mg 27 .OOE+OO 2.18E-12 2.18E-12 2. 18E -12 2.18E-12 9.98E-14 
mg 28 .OOE+OO 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 .OOE+OO 2.70E-10 2.70E·10 2.70E-10 2.70E-10 6.00E-16 
al 29 .OOE+OO 3.80E-30 1.52E·29 3.42E-29 6.08E·29 7.17E·31 
al 30 .OOE+OO 3.64E-44 2.76E·43 9.39E·43 2.23E·42 . OOE+OO 
sf 28 .OOE+OO 2.20E·05 4.40E·05 6.59E·05 8.79E-05 8.79E·05 
si 29 .OOE+OO 1.41E·14 5.64E-14 1.27E·13 2.26E-13 2.26E·13 
sf 30 .OOE+OO 9.70E-24 7.76E·23 2.62E-22 6.21E-22 6.21E-22 
si 31 .OOE+OO 6.95E·36 5.56E·35 1.88E·34 4.45E-34 3.69E·34 
si 32 .OOE+OO 5.61E-45 9.81E-44 4.97E-43 1.57E-42 1. 57E-42 
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totals So75E+04 So75E+04 So75E+04 So 75E+04 50 75Ei-04 So75E+04 
0 flux 3o00E+08 3o00E+08 3o00E+08 3oOOE+08 3o00E-07 
1 

sas2h: farofield crit based on b&w 15x15, 3o00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 10 
power= 4o000E-03mw, burnup=2o9220E+00mwd[ flux= 3o00E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge 182o6 d 365o3 d 547.9 d 730o5 d 730o5 d 
he 4 oOOE+OO 2o56E-05 So15Eo05 7o79E·05 1o05E··04 1o05E·04 
ra222 oOOE+OO 1.97E·30 8o37E-30 1o88E·29 3o27E··29 3o30E·29 
ra223 .OOE+OO 2.03E·15 9o33E·15 2.20E·14 3.98E··14 3o98E·14 
ra224 .OOE+OO 8.13E·17 So62E·16 1o 72E·15 3.75E··15 3o75E·15 
ra225 .OOE+OO 2.54E·17 1.24E·16 2o99E·16 So50E··16 SoSOE-16 
ra226 .OOE+OO 2.94E·11 1. 17E ·1 0 2o64E·10 4 o 70E··1 0 4o70E·10 
ra228 .OOE+OO 3o12E·17 1o22E·16 2 o 70E·16 4o71E··16 4o71E·16 
th226 .OOE+OO 9o63E·29 4o09E·28 9o16E·28 1o60E··27 1o60Eo27 
th227 .OOE+OO 3o26E·15 1.50E·14 3o54E-14 6o42E··14 6.42E·14 
th228 .OOE+OO 1.55E·14 1.07E·13 3.28E·13 7.15E··13 7.15E·13 
th229 .OOE+OO 4.93E·12 2.41E·11 So80E·11 1o07E··10 1.07E·10 
th230 oOOE+OO 1.28E·05 2o55E·OS 3o83E·OS So11E··OS 5o 11 E ·OS 
th231 .OOE+OO 3.02E·09 3.02E·09 3o02E-09 3o02E··09 3.02E·09 
th232 .OOE+OO 2.58E·06 5.16Eo06 7o74E·06 1o03E··OS 1.03E·OS 
th233 .OOE+OO 2.39E-17 4.78E·17 7o17E·17 9o57E··17 2o59E·17 
th234 .OOE+OO 5.34E·07 So37E-07 5 o37E·07 So37E··07 So37E·07 
pa231 .OOE+OO 3.57E-07 7o16E·07 1o08E-06 1.44E··06 1.44E·06 
pa232 .OOE+OO 6.13E·15 1.23E·14 1.85E·14 2.47E·14 2.43E·14 
pa233 .OOE+OO 1.44E·06 1.46E·06 1o46E-06 1.46E·06 1.46E·06 
pa234m .OOE+OO 1.80E·11 1.81E·11 1.81E-11 1.81E·11 1.81E·11 
pa234 .OOE+OO BoOSE-12 8.09E·12 8.09E-12 8o09E·12 8o09E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO oOOE+OO .OOE+OO 

u230 .OOE+OO 9o34E·26 3o96E·25 8o88Eo25 1.55Eo24 1.55E·24 
u231 oOOE+OO 4.28E·21 9o70E·21 1.51E-20 2o06E·20 2o05E·20 
u232 oOOE+OO 9o25E·12 3.39E·11 7.21E·11 1o22E-10 1o22E·10 
u233 .OOE+OO 5.38E·06 1.22E·05 1. 90E ·OS 2o59E-05 2o59E·OS 
u234 9o06E+OO 9.06E+OO 9o06E+OO 9o06E+OO 9o06E+OO 9.06E+OO 
u235 7.30E+02 7.30E+02 7.30E+02 7o30E+02 7.30E+02 7.30E+02 
u236 1. 74E+02 1. 74E+02 1. 74E+02 1o 74E+02 1o 74H02 1 o 74E+02 
u237 .OOE+OO 3.24E·06 3o24E·06 3o24E·06 3o24E-06 3o23E·06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E·•04 3.64E+04 
u239 .OOE+OO 3.29E·07 3.29E·07 3.29E-07 3.29E-07 9o48E·08 
u240 .OOE+OO .OOE+OO .OOE+OO oOOE+OO .OOE·•OO oOOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO oOOE+OO .OOE·•OO .OOE+OO 

np235 .OOE+OO 2.48E·12 4.29E·12 So60E·12 6o55E·12 6o55E·12 
np236m .OOE+OO 2.16E·12 2.16E·12 2.16E·12 2 o 16E ·12 2.11E·12 
np236 .OOE+OO 1.02E·10 2.05E·10 3.07E·10 4o10E·10 4. 1 OE ·1 0 
np237 4.22E+01 4.22E+01 4o22E+01 4.22E+01 4o22E•01 4.22E+01 
np238 .OOE+OO 1.58E·06 1.58E·06 1.58E·06 1.58E·06 1.56E·06 
np239 .OOE+OO 4.75E·05 4.75E·OS 4o 75E·05 4o 75E-05 4o 73E·05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO oOOE+OO .OOE+OO 
np240 .OOE+OO 9.74E·15 9.74E·15 9.74E·15 9. 74E·15 6.08E·15 
np241 .OOE+OO .OOE+OO .OOE+OO oOOE+OO .OOE+OO .OOE+OO 
pu236 .OOE+OO 1.31E·10 2.48E·10 3o52E·10 4o44E·10 4o44E·10 
pu237 .OOE+OO 6.41E·16 1.60E·15 2o57E·15 3o54E·15 3o54E·15 
pu238 .OOE+OO 9.27E·05 1.87E·04 2.80E·04 3o 73E·04 3o73E·04 
pu239 .OOE+OO 2.55E·03 5.15E·03 7o75E·03 1. 03E·02 1o04E·02 
pu240 .OOE+OO 6.28E·09 2.54E·08 5.72E·08 1.02E·07 1o02E·07 
pu241 .OOE+OO 2.14E·14 1.71E·13 5.77E·13 1o36E·12 1. 36E·12 
pu242 .OOE+OO 2.09E·20 3.3SE·19 1.70E·18 5.36E·18 So36E·18 

sas2h: far-field crit based on b&w 15x15, 3. OOwt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 11 
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power= 4.000E-03mw, burnup=2.9220E+00mwd( flux= 3.00E+08n/cm**2-sec 
0 nuc ide concentrations, gram atoms 

charge 182.6 d 365.3 d 
basis = single reactor assembly 

547.9 d 730.5 d 730.5 d 
pu243 .OOE+OO 4.59E-29 7.36E-28 3.73E-27 1.18E·26 1.07E-26 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

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

0 
0 
0 
0 
0 

cross-section 

pass 1 
pass 0 

data taken from position number 

*scale-system control module sas2 library* 

2 of 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 ... 
pass 1 
faSS 0 

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

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was ••• 
************************************************'~******************************* 

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

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

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

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

fission product yields are from endf/b-v 

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

aee Information above this box (If present) for later updates 

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

* * ******************************************************************************** 
,other fdentfffcatfon and afzes 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 
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0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

129 number of actinide nuclides 
879 number of fission product nuclides 

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

sas2h: far-field crit based on b&w 15x15, 3.00wt%1 20gwd/mtu 40% h2o/ 8% uo2 page 
power= .OOmw, burnup= 6.mwd, flux= 2.o1E+08n/cm**2·sec 

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

initial 913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 
productions 1.090712E+06 1.090715E+06 1.090719E+06 1.090723E+06 1.090727E+06 1.090727E+06 
absorptions 8.934652E+05 8.934711E+05 8.934772E+05 8.934830E+05 8.934893E+05 8.934893E+05 
k infinity 1.220765E+OO 1.220762E+OO 1.220758E+OO 1.220754E+OO 1.220750E+OO 1.220750E+OO 

initial 913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 
actinide 
absorptions 8.900642E+05 
non-actinide 
abs. frees. 3.806531E·03 
sas2h: far-field crit based 

power= .OOmw, burnup= 
initial 913.2 d 

sm149 1.47E·OS 1.84E·OS 
xe135 2.31E·06 2.31E·06 
sm151 6.18E-07 7.72E·07 
nd143 2.88E·07 3.62E·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 
pm147 1.10E·07 1.30E·07 
cs133 7.22E·08 9.04E·08 
tc 99 5.3SE·08 6.69E·08 
gd155 2.68E·08 4.10E·08 
nd145 4.16E·08 5.20E·08 
eu155 4.07E·08 4.92E·08 
mo 95 2.32E·08 3.04E·08 
sm152 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 
ru101 1.28E·08 1.60E·08 
pr141 1.15E·08 1.45E·08 
eu153 1.11E·08 1 .39E·08 
la139 1.00E·08 1.25E·08 
eu151 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 

I 129 3.06E·09 3.84E·09 
mo 97 2.27E·09 2.83E·09 
nd144 1.60E·09 2.25E·09 
ag109 1.59E·09 1.99E·09 
pr143 2. 67E · 09 2.67E·09 
zr 91 9.46E·10 1.21E·09 
xe133 2.01E·09 2.01E·09 
y 89 9.23E·10 1.18E·09 

ru102 9.24E·10 1.15E·09 
ce142 8.31E·10 1.04E·09 
sr 90 8.24E·10 1.02E·09 

8.900665E+05 8.900688E+05 8.900710E+05 8.900733E+05 

3.810465E·03 3.814757E-03 3.818750E-03 3.823161E·03 
on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 

fraction of total absorption rate 
6.mwd, flux= 2.81E+08n/cm**2-sec 

1095.8 d 1278.4 d 1461.0 d 1461.1 d 

2.21E·05 2.58E·OS 2.95E·OS 2.95E·05 
2.31E·06 2.31E·06 2.31E-06 2.29E·06 
9.25E·07 1.08E·06 1.23E-06 1.23E-06 
4.36E·07 5.10E·07 5.85E·07 5.85E·07 
2.27E·07 2.64E·07 3.02E·07 3.02E-07 
1.96E-07 2.31E·07 2.65E·07 2.65E·07 
1 .93E·07 2.25E·07 2.57E·07 2.57E·07 
1.40E·07 1.63E·07 1 .87E-07 1.87E-07 
1.48E·07 1.63E·07 1. 77E-07 1. 77E-07 
1.09E·07 1.27E-07 1.45E·07 1.45E·07 
8.04E·08 9.38E·08 1.07E-07 1 .07E-07 
5.76E·08 7.67E·08 9.79E·08 9.79E-08 
6.24E·08 7.28E·08 8.32E·08 8.32E·08 
5.70E·08 6.42E·08 7.09E·08 7.09E·08 
3. 77E·08 4.49E·08 5.21E·08 5 .21E-08 
3.30E·08 3.85E·08 4.40E·08 4.40E·08 
2.49E·08 3.28E·08 4.13E·08 4.13E-08 
2.70E·08 3. 15E·08 3.60E·08 3.60E·08 
2.46E·08 2.87E·08 3.28E·08 3.28E·08 
1.92E·08 2.24E·08 2.56E·08 2.56E·08 
1. 76E·08 2.06E·08 2.37E·08 2.37E·08 
1.67E·08 1.94E·08 2.22E·08 2.22E·08 
1.50E·08 1. 75E·08 2.00E·08 2.00E-08 
7.93E·09 1.08E·08 1.41E·08 1.41E-08 
6.36E·09 7.42E·09 8.48E-09 8.48E·09 
8.33E·09 8.33E·09 8.33E·09 8.32E-09 
6.11E·09 7 .13E·09 8.15E·09 8.15E-09 
4.61E·09 5.39E·09 6.16E·09 6.16E-09 
3.40E·09 3.97E·09 4.54E·09 4.54E·09 
2.93E·09 3.64E·09 4.36E·09 4.36E-09 
2.39E·09 2.78E·09 3.18E-09 3.18E·09 
2.67E·09 2.67E·09 2.67E·09 2.67E·09 
1.48E·09 1. 75E·09 2.02E·09 2.02E-09 
2.01E·09 2.01E·09 2.01E-09 2.01E-09 
1.44E·09 1.69E·09 1.95E·09 1.95E·09 
1.39E·09 1.62E·09 1.85E·09 1.85E·09 
1.25E·09 1.46E-09 1.66E·09 1.66E·09 
1.22E·09 1.42E·09 1.61E·09 1.61E-09 

8.900733E+OS 

3.823161E-03 
fission products page 

12 

13 
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nd148 8.01E-10 1.00E·09 1. 20E · 09 1.40E-09 1.60E·09 1.60E-09 
ce141 1. 59E·09 1.59E·09 1.59E-09 1.59E-09 1.59E·09 1.59E-09 
nd146 6.71E-10 8.39E-10 1.01E·09 1. 17E · 09 1.34E·09 1.34E-09 
ba138 5.73E·10 7.16E-10 8.60E·10 1.00E-09 1.15E·09 1.15E-09 
in115 5.49E-10 6.88E-10 8.26E·10 9.64E-10 1.10E-09 1.10E·09 
pd108 5.43E·10 6.78E-10 8.13E-10 9.48E-10 1.08E-09 1.08E·09 
ce140 5.22E·10 6.56E·10 7.90E-10 9.24E-10 1.06E·09 1.06E·09 
pm149 9.74E-10 9.75E-10 9. 74E·10 9.74E-10 9.74E·10 9.71E-10 
xe132 4.80E-10 6.00E-10 7.21E-10 8.42E-10 9.63E-10 9.63E-10 
nd147 9.35E·10 9.36E-10 9.36E-10 9.36E-10 9.36E-10 9.34E·10 
mo 98 3.34E-10 4.18E·10 5.02E-10 5.85E-10 6.69E·10 6.69E-10 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 fission products page 14 
0 fractfon of total absorgtion rate 

power= .OOmw, burnup= 6.mwd, flux= 2.81E+ 8n/cm**2-sec 
0 initial 913.2 d 1095.8 d 1278.4 d 146'1.0 d 1461.1 d 

mo100 3.23E-10 4.03E-10 4.84E-10 5.65E-10 6.45E-10 6.45E-10 
pd107 3.20E-10 4.00E-10 4.80E·10 5.59E-10 6.39E·10 6.39E·10 
xe134 3. 17E ·1 0 3.96E·10 4.75E-10 5.54E-10 6.34E-10 6.34E·10 
ce144 S.OOE-10 5.37E-10 5.61E-10 5.76E-10 S.BSE-10 5.85E·10 
zr 92 2.57E·10 3.22E·10 3.86E-10 4.51E-10 5.15E·10 5.15E-10 
ba137 1. 09E-10 1. 70E -10 2.44E-10 3.30E-10 4.30E·10 4.30E·10 

i127 1. 99E-10 2.52E-10 3.04E·10 3.56E-10 4.08E·10 4.08E-10 
zr 96 2.04E-10 2.55E-10 3.06E-10 3.57E-10 4.08E·10 4.08E·10 
ru104 1. 98E-10 2.48E-10 2.97E-10 3.47E-10 3.96E-10 3.96E-10 
ru103 3.57E-10 3.57E-10 3.57E-10 3.57E-10 3 .5'7E -10 3. 57E -10 
nd150 1. 78E -10 2.22E-10 2.66E-10 3.11E-10 3.55E-10 3.55E-10 
xe136 1.71E-10 2.14E-10 2.57E-10 3.00E-10 3.4:SE-10 3.43E·10 
cs137 1.71E·10 2.12E-10 2.53E-10 2.94E-10 3.34E-10 3.34E-10 
br 81 1.29E-10 1.61E-10 1. 93E ·1 0 2.26E-10 2.58E-10 2.58E-10 
zr 94 1. 09E-10 1.37E-10 1.64E-10 1.91E-10 2.19E-10 2.19E-10 
rb 85 1.01E-10 1. 26E -10 1.52E-10 1. 78E-10 2.04E-10 2.04E·10 
zr 95 1. 66E ·1 0 1.66E·10 1.66E·1 0 1.66E·10 1. 66E- 10 1.66E·10 
cd111 8.24E·11 1.03E·10 1. 24E ·1 0 1.45E·10 1.66E ·1 0 1.66E-10 
te130 7.78E·11 9.72E·11 1. 17E ·1 0 1.36E·10 1.56E·10 1.56E-10 
nb 95 1.53E·10 1.53E·10 1.53E·10 1.53E·10 1.53E·10 1.53E·10 
sm154 7.55E·11 9.44E-11 1. 13E · 10 1.32E·10 1.51E· 10 1.51E·10 
rb 87 7.28E-11 9.10E·11 1.09E·10 1.27E·10 1.46E-10 1.46E·10 
y 91 1.43E·10 1.43E-10 1.43E·10 1.43E·10 1.43E·10 1.43E·10 

kr 85 6.96E·11 8.56E·11 1.01E-10 1.16E·10 1.31E-10 1.31E-10 
sm150 3.14E·11 4.90E·11 7.04E·11 9.57E·11 1.25E·10 1.25E-10 
pm151 1.09E-10 1.10E·10 1.10E-10 1.10E·10 1.10E·10 1.07E·10 
se 77 5.14E·11 6.43E·11 7.72E·11 9.01E·11 1. 03E·10 1.03E·10 
kr 84 3.44E·11 4.31E·11 5 .17E·11 6.03E·11 6.89E·11 6.89E-11 
se 79 2.64E·11 3.30E·11 3.96E·11 4.62E·11 5.28E·11 5.28E·11 
sb121 2.51E·11 3.14E·11 3. 76E ·11 4.39E·11 5.02E·11 5.02E·11 
cd106 1.67E·11 2.40E·11 3.17E·11 3.99E·11 4.84E·11 4.84E·11 

a140 4.73E·11 4.74E·11 4.74E·11 4.74E·11 4. 74E·11 4.73E-11 
sb123 2.00E·11 2.51E·11 3.02E·11 3.54E-11 4.05E·11 4.05E-11 
kr 86 1.91E·11 2.39E·11 2.87E·11 3.35E·11 3.82E·11 3.82E·11 
sm153 3.79E·11 3.81E·11 3.81E·11 3.81E-11 3.81E·11 3. 74E-11 
te128 1.71E·11 2.13E·11 2.56E·11 2.99E·11 3.41E-11 3.41E·11 
eu156 3.41E·11 3.40E·11 3.40E·11 3.40E-11 3.40E·11 3.40E-11 
sr 89 3.07E·11 3.07E·11 3.07E·11 3.07E·11 3.07E·11 3.07E·11 
gd156 1.29E·11 1.62E·11 1.95E·11 2.28E-11 2.62E-11 2.62E-11 
se 80 1.23E·11 1.54E·11 1.85E·11 2.16E·11 2.47E·11 2.47E·11 
ru106 1.90E·11 2.08E·11 2.21E·11 2.31E·11 2.37E·11 2.37E-11 
dy161 1.08E·11 1.35E·11 1.62E·11 1.89E·11 2.16E-11 2.16E·11 
ce143 1.74E· 11 1.75E·11 1.75E·11 1.75E-11 1. 75E -11 1.71E-11 
la140 1.54E· 11 1.54E·11 1.54E·11 1.54E·11 1.54E·11 1.54E·11 
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tb159 7.29E-12 9.10E-12 1. 09E -11 1.27E-11 1. 46E -11 1.46E-11 
l i 6 7.01E-12 8.76E-12 1.05E-11 1.23E-11 1.4CJE-11 1.40E-11 
cd112 6.98E-12 8.72E-12 1.05E-11 1.22E-11 1.4CJE-11 1.40E-11 
mo 99 1.31E-11 1.32E-11 1.32E-11 1.32E-11 1. 32E- 11 1 .30E-11 
sn117 5.54E-12 6.93E-12 8.31E-12 9.69E-12 1.UE-11 1.11E-11 

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

power= .OOmw, burnup= 6.mwd, flux= 2.81E+ 8n/cm**2-sec 
0 initial 913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

kr 87 1. 58E -11 2.30E-11 2.30E-11 2.30E-11 2.30E-11 1.08E-11 
zr 90 2.44E-12 3.80E-12 5.45E-12 7.40E-12 9.63E-12 9.63E-12 
sb125 5.92E-12 7.00E-12 7.94E-12 8.78E-12 9.51E-12 9.51E-12 
sn119 4.55E-12 5.69E-12 6.83E-12 7.97E-12 9.11E-12 9.11E-12 
sn115 4.15E-12 5.20E-12 6.24E-12 7.28E-12 8.32E-12 8.32E-12 
te125 2.21E-12 3.36E-12 4.69E-12 6.19E-12 7.82E-12 7.82E-12 
te127m 7.25E-12 7.30E-12 7.32E-12 7.32E-12 7.33E-12 7.33E-12 
sr 88 3.51E-12 4.39E-12 5.27E-12 6.15E-12 7.03E-12 7.03E-12 

i131 6.77E-12 6.78E-12 6.78E-12 6.78E-12 6.78E-12 6.77E-12 
pm148m 3.70E-12 4.38E-12 5.02E-12 5.59E-12 6.08E-12 6.08E-12 
pd110 2.51E-12 3.13E-12 3.76E-12 4.38E-12 5.01E-12 5.01E-12 
cd114 2.44E-12 3.04E-12 3.65E-12 4.26E-12 4.87E-12 4.87E-12 
se 82 2.38E-12 2.98E-12 3.58E-12 4.17E-12 4. 77E-12 4.77E-12 
gd158 2.28E-12 2.85E-12 3.42E-12 4.00E-12 4.57E-12 4. 57E -12 
sn126 1 .91E- 12 2.38E-12 2.86E-12 3.34E-12 3.81E-12 3.81E-12 
se 78 1.81E- 12 2.26E-12 2.71E-12 3.17E-12 3.62E-12 3.62E-12 
eu154 1.43E-12 1.89E-12 2.39E-12 2.92E-12 3.49E-12 3.49E-12 
sn124 1. 46E- 12 1.82E-12 2. 19E -12 2.55E-12 2.91E-12 2.91E-12 
dy162 1.40E- 12 1. 75E- 12 2.09E-12 2.44E-12 2.78E-12 2.78E-12 
dy164 1. 26E- 12 1.58E-12 1.89E-12 2.21E-12 2.52E-12 2.52E-12 
as 75 1. 08E- 12 1.35E-12 1.62E-12 1.89E-12 2 .16E -12 2.16E-12 
te129m 1. 79E- 12 1.79E-12 1. 79E -12 1. 79E-12 1. 79E-12 1.79E-12 
y 90 7.84E-13 9.74E-13 · 1. 16E -12 1.35E-12 1.53E-12 1.53E-12 

sn118 5.96E-13 7.45E-13 8.94E-13 1.04E-12 1.19E-12 1.19E-12 
ba136 5.59E-13 7.03E-13 8.47E-13 9.91E-13 1.14E-12 1.14E-12 
cd116 5. 05E-13 6.32E·13 7.58E-13 8.84E-13 1.01E-12 1.01E-12 
sn122 5.02E-13 6.27E-13 7.52E-13 8.77E-13 1.00E-12 1.00E-12 
cs134 3. 72E-13 4.80E-13 5.92E-13 7.08E-13 8.28E-13 8.27E-13 
sn120 3.76E-13 4.70E-13 5.63E-13 6.57E-13 7.51E-13 7.51E-13 
ru 99 3.01E-13 3.85E-13 4.72E-13 5.64E-13 6.58E·13 6.58E-13 
kr 82 3 .14E-13 3.92E-13 4. 71E·13 5.50E-13 6.29E·13 6.29E-13 
dy163 3.08E-13 3.85E-13 4.61E·13 5.38E-13 6.14E·13 6.14E-13 
ge 73 2.93E-13 3.67E-13 4.40E·13 5.14E-13 5.87E-13 5.87E-13 
xe130 1.93E-13 2.41E-13 2.90E-13 3.38E·13 3.87E-13 3.87E-13 
ag111 3.17E-13 3.17E·13 3.17E-13 3.17E·13 3.17E·13 3.16E·13 
eu157 2.91E-13 2.96E·13 2.96E-13 2.96E·13 2.96E·13 2.80E-13 
mo 96 1.36E-13 1.71E·13 2.05E·13 2.40E·13 2.75E·13 2.75E·13 
eu152 3.44E-14 6.45E-14 1. 09E-13 1.70E·13 2.50E-13 2.50E-13 
pm148 1.53E-13 1.79E·13 2.03E-13 2.25E·13 2.43E·13 2.42E·13 
cd115m 2.37E·13 2.37E·13 2.37E·13 2.37E·13 2.37E·13 2.36E-13 
ve 76 1.07E-13 1.34E-13 1.60E·13 1.87E-13 2.14E·13 2.14E-13 
1n113 3.85E-14 5.97E·14 8.53E·14 1.15E·13 1.49E-13 1.49E·13 
gd160 6.76E·14 8.44E·14 1.01E·13 1.18E·13 1.35E·13 1.35E-13 
te126 5 .13E -14 6.43E·14 7.74E·14 9.04E·14 1.03E·13 1.03E-13 
ru100 3 .10E-14 4.03E·14 5.02E·14 6.06E·14 7.17E·14 7 .17E·14 
cs136 5.55E-14 5.57E·14 5.57E·14 5.57E·14 5.57E·14 5.55E·14 
ho165 2 .12E·14 2.64E·14 3.17E·14 3.69E·14 4.22E·14 4.22E·14 
sn125 2.92E-14 2.93E·14 2.93E-14 2.93E·14 2.93E·14 2.91E·14 
sm148 6.73E-15 1.04E-14 1.48E·14 1.99E·14 2.56E•14 2.56E·14 
sas2h: far-field crft based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 fission products page 16 
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0 fraction of total absorption rate 
power= .OOmw, burnup= 6.mwd, flux= 2.81E+08n/cm**2-sec 

0 initial 913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

ru105 2. 75E-14 2.97E-14 2.97E-14 2.97E-14 2.97E-14 2.46E-14 
sr 87 1.22E-14 1.53E-14 1.84E·14 2.14E-14 2.45E-14 2.45E-14 
te124 1. 1 OE -14 1.41E-14 1. 72E -14 2.03E-14 2.35E-14 2.35E-14 
gd154 3.48E-15 5.67E·15 8.50E-15 1.20E-14 1. 63E-14 1.63E-14 
nb 94 6.97E-15 8.72E-15 1.05E-14 1.22E-14 1. 40E-14 1.40E-14 
gd152 1. 92E -15 3.55E-15 5.96E-15 9.31E-15 1. 38E- 14 1.38E-14 
nd142 3.27E-15 5.14E-15 7.43E-15 1.02E-14 1.33E-14 1.33E-14 
ba135 3.98E-15 5.80E-15 7.95E-15 1.04E-14 1 .32E-14 1.32E-14 
ge 74 5.92E-15 7.41E-15 8.89E-15 1.04E-14 1.19E-14 1. 19E-14 
sn123 9.97E-15 1.01E-14 1.01E-14 1.02E-14 1.02E-14 1.02E-14 
rb 88 1. 17E -14 1.29E-14 1. 29E-14 1.29E-14 1. 29E-14 9.98E-15 
te132 9.51E-15 9.56E-15 9.56E-15 9.56E-15 9.56E-15 9.45E-15 
ba134 2.11E-15 3.39E-15 4.99E-15 6.94E-15 9.23E-15 9.24E-15 

i 135 9.42E-15 1 .01E-14 1.01E-14 1.01E-14 1.01E-14 8.75E-15 
pd104 1.95E-15 3.12E-15 4.58E-15 6.31E-15 8.32E-15 8.32E-15 
ge 72 3.96E-15 4.95E-15 5.95E-15 6.95E-15 7.94E-15 7.94E-15 
sr 86 3.34E-15 4.21E-15 5.08E-15 5.96E-15 6.83E-15 6.83E-15 
se 76 2.30E-15 2.88E-15 3.45E-15 4.03E-15 4.61E-15 4.61E-15 
sb126 3.00E-15 3.01E-15 3.01E-15 3.01E-15 3.01E-15 3.00E-15 
sb124 2. 1 OE -15 2.10E-15 2.10E-15 2.10E-15 2.10E-15 2.10E-15 
in117m 2.05E-15 2.09E-15 2.09E-15 2.09E-15 2.09E-15 1.94E-15 
cd110 6.03E-16 8.68E-16 1.17E-15 1.51E-15 1. 89E- 15 1.89E-15 
te134 2.91E-15 5.85E-15 5.85E-15 5.85E-15 5.85E-15 1.45E-15 
xe128 5.61E-16 7.05E-16 8.51E-16 9.98E-16 1.15E-15 1.15E-15 
er166 5.47E-16 6.86E-16 8.24E-16 9.64E-16 1.10E-15 1.10E-15 
dy160 3.97E-16 5. 17E -16 6.39E-16 7.64E-16 8.90E-16 8.90E-16 
br 79 2.26E-16 3.50E-16 5.01E-16 6.78E-16 8.83E-16 8.83E-16 

i130 6.90E-16 7.17E-16 7 .18E-16 7.19E-16 7.19E-16 6.67E-16 
in117 6.04E-16 6.14E-16 6.14E-16 6.14E-16 6.14E-16 5. 74E-16 
xe129 1.21E-16 1.89E-16 2.73E-16 3.72E-16 4.86E-16 4.86E-16 
ag107 1.14E-16 1. 79E-16 2.57E·16 3.50E-16 4.5'7E-16 4 .57E-16 
tb160 3.15E-16 3.21E·16 3. 26E-16 3.31E-16 3.3'7E-16 3.36E-16 
kr 80 1.66E-16 2.08E-16 2.49E-16 2.91E-16 3.32E-16 3.32E-16 
rb 86 2.41E-16 2.42E-16 2.42E·16 2.42E-16 2.43E-16 2.42E-16 
d~165 1. 76E-16 2.10E-16 2. 10E- 16 2.10E-16 2. 10E-16 1.42E-16 
n 93 1 .92E-17 3.24E-17 5. 10E- 17 7.61E-17 1.09E-16 1.09E-16 
te122 2 .34E-17 2.99E-17 3.66E-17 4.36E-17 5 .09E-17 5 .09E-17 
ge 75 6.24E-17 8.64E-17 8.64E-17 8.64E·17 8.64E-17 4.39E-17 
cd118 6.76E-17 1.20E-16 1. 20E -16 1.20E-16 1. 20E-16 3. 77E-17 
sn116 1 .07E-17 1.48E-17 1.96E-17 2.49E-17 3. 08E -17 3.08E-17 
be 9 1.34E-17 1.68E-17 2.01E-17 2.35E-17 2.69E-17 2.69E-17 
pr142 1.33E-17 1. 71 E- 17 2.06E-17 2.40E·17 2.75E-17 2.62E-17 
te123 9.75E-18 1.27E-17 1.57E-17 1.87E-17 2. 16E-17 2. 16E-17 
l i 7 5.40E-18 6.75E-18 8.10E-18 9.45E-18 1.08E-17 1.08E-17 
er167 2. 19E-18 2.74E-18 3.30E-18 3.86E-18 4.43E-18 4.43E-18 
in119m 7.02E-18 3.01E-17 3.01E-17 3.01E-17 3.01E-17 1.38E-18 
cd108 1.11E-19 1.38E·19 1.64E-19 1.91E·19 2.22E-19 2.22E-19 
cd109 1.24E-19 1.41E-19 1.51E·19 1.61E-19 1. 68E·19 1.68E-19 
cs134m 8.73E-20 1.28E·19 1.51E-19 1. 78E-19 2.05E-19 1.44E-19 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 17 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 6.mwd, flux= 2.81E+ 8n/cm**2-sec 
0 initial 913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 

in119 2.69E-20 2.35E-18 2.35E-18 2.35E-18 2.35E-18 6.71E-21 
sn114 .OOE+OO 3.36E·21 3.36E-21 3.36E-21 3.36E-21 3.36E-21 
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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 nuc ide concentrations, gram atoms 
basis = single reactor assembly 

charge 913.2 d 1095.8 d 1278.4 d 1461.0 d 1461.1 d 
h 1 1. 76E-07 2.19E-07 2.62E-07 3.05E-07 3.48E-07 3.48E-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 .OOE+OO 1.80E-35 2.13E-35 2.44E-35 2.75E·35 .OOE+OO 

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 3.62E-08 4.33E-08 5.04E-08 5.75E·08 5.75E-08 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 3.50E-09 4.35E·09 5.20E-09 6.05E-09 6.91E·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. 75E -11 
ne 23 7.28E-30 1. 10E-15 7.10E-15 7.10E-15 7.10E·15 7.10E-30 
na 22 1. 77'E -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 7.53E+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 5.05E-15 5.05E-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-43 
mg 24 3.03E-05 3.67E-05 4.31E·05 4.95E-05 5.59E··05 5.59E-05 
mg 25 3.86E-12 4.80E-12 5.75E·12 6.71E-12 7.66E··12 7 .66E -12 
mg 26 5.22E-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. 1 2E- 24 
al 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
al 28 6.00E-16 2.28E-10 2.28E-10 2.28E-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 .OOE+OO 4.23E-42 7.28E-42 1.15E-41 1. 70E··41 .OOE+OO 
si 28 8.79E-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 8.69E·13 8.69E-13 
si 30 6.21E-22 1.21E-21 2.09E-21 3.30E-21 4.90E··21 4.90E-21 
si 31 3.69E-34 8.72E·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 5.75E+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 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 19 
power= 4.000E-03mw, burnup=5.8440E+OOmwd{ flux= 2.81E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis = sin,le reactor assembly 

charge 913.2 d 1095.8 d 1278.4 d 146 .o d 1461.1 d 
he 4 1.05E·04 1.32E-04 1.59E·04 1.87E·04 2.16E·04 2.16E-04 
ra222 3.30E·29 4.82E-29 6.72E·29 8.86E·29 1.12E·28 1.12E-28 
ra223 3.98E-14 6.29E·14 9.09E-14 1.24E·13 1 .62E- 13 1.62E-13 
ra224 3.75E-15 6.78E·15 1.09E·14 1.60E-14 2. 23E- 14 2.23E·14 
ra225 S.SOE-16 8.77E·16 1.2BE·15 1.76E·15 2.32E-15 2.32E·15 
ra226 4.70E-10 7.34E-10 1.06E·09 1.44E-09 1.88E-09 1.88E·09 
ra228 4. 71E· 16 7.22E·16 1.02E·15 1.36E·15 1. 75E·15 1 • 75E · 15 
ec225 3.71E·16 5.93E·16 8.66E·16 1.19E·15 1.57E-15 1.57E-15 
ec227 2.97E-11 4.62E·11 6.63E·11 8.97E·11 1 .17E· 10 1 .17E • 10 
ec228 5.75E-20 8.81E·20 1.24E·19 1.66E·19 2. 13E·19 2.13E-19 
th226 1.60E-27 2.35E·27 ].2BE·27 4.32E·27 5.46E·27 5.46E·27 
th227 6.42E·14 i.01E·13 1.47E·13 2.00E·13 2.61E·13 2.61E-13 
th228 7.15E·13 .29E·12 2.07E·12 3.05E·12 4.25E·12 4.25E·12 
th229 1.07E·10 .71E·10 2.49E·10 3.43E·10 4.51E·10 4.51E·10 
th230 5.11 E-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 3.02E·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 5.37E-07 5.37E-07 5.37E-07 5.37E··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 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E .. 12 8.09E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 1.55E-24 2.28E-24 3. 18E-24 4.19E-24 5.29E··24 5.28E-24 
u231 2.05E-20 2.52E-20 3.04E-20 3.57E-20 4. 10E··20 4.06E-20 
u232 1.22E-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+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
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. 74E+02 1. 74E+02 1. 74E+02 
u237 3.23E-06 3.15E-06 3 .15E · 06 3.15E-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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 6.55E·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 8.06E ·10 8.06E·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 4.65E·05 4.60E·05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 6.08E·15 9.48E·15 9.48E-15 9.48E·15 9.48E-15 3. 69E -15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 4.44E-10 5.22E·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/ 8% uo2 actinides page 20 

0 
power= 4.000E·03mw, burnup=5.8440E+00mwd[ flux= 2.81E+08n/cm**2-sec 

nuc ide concentrations, gram atoms 

charge 913.2 d 1095.8 d 
basis = single reactor assembly 

1278.4 d 1461.0 d 1461.1 d 
pu240 1.02E·07 1.59E-07 2.29E-07 3.11E·07 4.05E-07 4.05E·07 
pu241 1.36E-12 2.62E-12 4.47E-12 7.04E·12 1.04E-11 1. 04E · 11 
pu242 5.36E·18 1.30E-17 2.67E·17 4.92E·17 8.34E·17 8.34E·17 
pu243 1.07E·26 2.78E·26 5.72E-26 t.OSE-25 1. 78E·25 1. 4 7E · 25 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3. 73E+04 3. 73E+04 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 
0 flux 2.81E+08 2.81E+08 2.81E+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 54q array has 12 entries. 
1library information ••• 

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

pass 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

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

first librarY updated was ••. 
******************************************************************************** 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

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

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

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

fission product yields are from endf/b·v 

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

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

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

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

8/28/1996 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 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X h2o/ 8X uo2 page 
power= .OOmw, burnup= 9.mwd1 f~ux= 2.r4E+08n/cm**2·sec 

DaSIS = 
(note, k·infinities, clad and moderator absorptions are correctL only, if correctly weighted cross sections are applied.) 

initial 1643.7 d 1826.3 d 200Y.0 d 2191.6 d 2191.7 d 
productions 1.122459E+06 1.122463E+06 1.122467E+06 1.122471E+06 1.122474E+06 1.122474E+06 
absorptions 9.158321E+05 9.158383E+05 9.158444E+05 9.158505E+05 9.158566E+05 9.158566E+05 
k infinity 1.225616E+OO 1.225612E+OO 1.225608E+OO 1.225605E+OO 1.225601E+OO 1.225601E+OO 

initial 1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d 
actinide 
absorptions 9.125684E+05 
non-actinide 

9.125708E+05 9.125731E+05 9.125754E+05 9.125776E+05 

abs. fracs. 3.563583E-03 3.567815E·03 3.571987E-03 3.576040E-03 3.580332E-03 
sas2h: far-field crit based on b&w 15x15t 3.00wtX1 20gwd/mtu 40X h2o/ SX uo2 

fraction or total acsorption rate 
power= .OOmw, burnup= 9.mwd, flux= 2.74E+08n/cm**2-sec 

initial 1643.7'd 1826.3 d 2009.0 d 2191.6 d 2191.7 d 

9.125776E+05 

3.580332E·03 
fission products page 

21 

22 
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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 1.84E-06 1.84E-06 
nd143 5.87E·07 6.62E-07 7.36E-07 8.11E-07 8.86E-07 8.86E-07 
gd157 3.03E-07 3.41E-07 3. 79E-07 4.16E-07 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 2.91E-07 3.23E·07 3.55E-07 3.88E-07 3.88E-0.7 
xe131 1.86E-07 2.10E-07 2.33E-07 2.57E-07 2.80E-07 2.80E·07 
cs133 1.45E-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 9.85E-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 8.83E-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 4.93E-08 5.48E-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 4.51E·08 4.92E-08 4.92E-08 
ru101 2.54E-08 2.86E-08 3.17E-08 3.49E-08 3.8~E-08 3.81E·08 
pr141 2.38E·08 2.68E·08 2.99E-08 3.30E-08 3.61E-08 3.61E·08 
eu153 2.22E·08 2.50E·08 2.78E-08 3.06E-08 3.33E-08 3.33E-08 
eu151 1.41E-08 1.79E-08 2.20E-08 2.66E-08 3.17E-08 3 .17E -08 
la139 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 1.12E-08 1.22E-08 1.22E-08 

i 129 6.19E-09 6.97E·09 7.75E-09 8.53E-09 9.31E-09 9.31E-09 
rh105 8.35E·09 8.36E·09 8.36E-09 8.36E-09 8.36E-09 8.32E-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 5.12E-09 5.68E·09 6.25E·09 6.82E-09 6.82E-09 
ag109 3.17E-09 3.56E-09 3.96E-09 4.35E-09 4.75E·09 4.75E-09 
zr 91 2.02E·09 2.29E·09 2.56E-09 2.83E-09 3.10E-09 3.10E-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 
pr143 2.68E·09 2.68E·09 2.68E-09 2.68E-09 2.68E-09 2.68E·09 
ce142 1.67E·09 1.88E·09 2.09E·09 2.30E-09 2.51E-09 2.51E·09 
nd148 1.61E·09 1.81E·09 2.01E-09 2.21E-09 2.4'1E-09 2.41E-09 
sr 90 1.62E·09 1.81E·09 2.00E·09 2.18E-09 2.3:rE-09 2.37E-09 
xe133 2.02E·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 1.85E·09 2.02E·09 2.02E-09 
ba138 1.1SE-09 1.30E·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 
ce140 1.06E·09 1.20E·09 1.33E·09 1.47E-09 1.60E-09 1.60E·09 
ce141 1.60E·09 1.60E·09 1.60E·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 6.65E·10 7.49E·10 8.32E·10 9.15E·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·10 7.25E·10 B.OSE-10 8.86E-10 9. 67E·10 9.67E·10 

1 sas2h: far-field crit based on b&w 15x15J 3.00wtX~ 20gwd/mtu 40X h2o/ BX uo2 fission products page 23 
0 fraction o total a sorption rate 

power• .OOmw, burnup• 9.Mwd, fluxs 2.74E+08ntc•**2·sec 
0 initial 1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d 

cd107 6.41E·10 7.20E·r II.OOE-10 1.79E·10 9.59E·10 9.59E·10 
a137 4.32E·10 5.44E· 0 6.69E·t0 1.07E·10 9.56E-10 9.56E·10 

xe134 6.36E-10 7.16E· 0 7.95E·tO 8.75E·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 
zr 92 5.17E·10 5.81E·10 6.46E·10 7.11E-10 7.75E·10 7.75E·10 
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i127 4.08E-10 4.60E-10 5.12E-10 5.64E-10 6. 16E -10 6.16E-10 
zr 96 4.04E-10 4.55E-10 5.05E-10 5.56E-10 6.07E-10 6.07E-10 
ce144 5.86E-10 5.93E-10 5.97E-10 5.99E-10 6.01E-10 6.01E-10 
ru104 3.96E-10 4.46E-10 4.95E-10 5.45E-10 5.94E-10 5.94E-10 
nd150 3.55E-10 4.00E-10 4.44E-10 4.88E-10 5.3.3E-10 5.33E-10 
xe136 3.44E-10 3.87E-10 4.30E-10 4.73E-10 5. 16E -10 5.16E-10 
cs137 3.33E-10 3.73E-10 4. 12E -10 4.51E-10 4.89E-10 4.89E-10 
br 81 2.58E-10 2.90E-10 3.22E-10 3.54E-10 3.87E-10 3.87E-10 
ru103 3.58E-10 3.58E-10 3.58E-10 3.58E-10 3.58E-10 3.57E-10 
zr 94 2. 18E -10 2.45E-10 2.73E-10 3.00E-10 3. 27E -10 3.27E-10 
rb 85 2.04E-10 2.31E-10 2.57E-10 2.84E-10 3.HE-10 3.11E-10 
sm150 1.25E-10 1.58E-10 1.95E-10 2.36E-10 2.8~E-10 2.81E-10 
cd111 1. 67E-10 1.88E-10 2.08E-10 2.29E-10 2.50E-10 2.50E-10 
te130 1. 56E -10 1. 76E-10 1.95E-10 2.15E-10 2.35E-10 2.35E-10 
sm154 1.51E-10 1. 70E-10 1.89E-10 2.08E-10 2.27E-10 2.27E-10 
rb 87 1.46E-10 1.64E-10 1.82E-10 2.00E-10 2.18E-10 2.18E-10 
kr 85 1.31E-10 1.45E-10 1. 59E-10 1.72E-10 1.85E-10 1.85E-10 
zr 95 1.65E-10 1.66E-10 1. 66E-10 1.66E-10 1. 66E -10 1.65E-10 
se 77 1.03E-10 1.16E-10 1.29E-10 1.42E-10 1.55E-10 1.55E-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 
~m151 1. 07E -10 1.10E-10 1.10E-10 1.1 OE -10 1.10E-10 1.06E-10 

r 84 6.86E-11 7.72E-11 8.58E-11 9.43E-11 1.03E-10 1.03E-10 
pd106 4.82E-11 5.69E-11 6.57E-11 7.46E-11 8.35E-11 8.35E-11 
se 79 5.31E-11 5.98E-11 6.64E-11 7.31E-11 7.97E-11 7.97E-11 
sb121 5.01E-11 5.63E-11 6.26E-11 6.88E-11 7.51E-11 7.51E-11 
sb123 4.04E-11 4.55E-11 5.06E-11 5.57E-11 6.08E-11 6.08E-11 
kr 86 3.84E-11 4.32E-11 4.80E-11 5.28E-11 5.76E-11 5.76E-11 
te128 3.41E-11 3.84E-11 4.27E-11 4.69E-11 5.12E-11 5.12E-11 
ba140 4.74E-11 4. 75 E -11 4.75E-11 4.75E-11 4.75E-11 4.73E-11 
gd156 2.60E-11 2.93E-11 3.26E-11 3.59E-11 3.92E-11 3.92E-11 
sm153 3.75E-11 3.82E-11 3.82E-11 3.82E-11 3.82E-11 3.72E-11 
se 80 2.48E-11 2.79E-11 3.10E-11 3.41E-11 3.7'1E-11 3.71E-11 
eu156 3.42E-11 3.41E-11 3.42E-11 3.42E-11 3.42E-11 3.42E-11 
dy161 2. 17E -11 2.44E-11 2.71E-11 2.98E-11 3.25E-11 3.25E-11 
sr 89 3.09E-11 3.09E-11 3.09E-11 3.09E-11 3.09E-11 3.09E-11 
ru106 2.36E-11 2.41E-11 2.44E-11 2.46E-11 2.48E-11 2.48E-11 
tb159 1.45E-11 1.64E-11 1.82E-11 2.00E-11 2.18E-11 2.18E-11 
zr 90 9.65E-12 1.22E-11 1.50E-11 1.80E-11 2. 1 •+E- 11 2.14E-11 
l i 6 1.41E-11 1.59E-11 1. 76E-11 1.94E-11 2.11E-11 2.11E-11 
cd112 1.40E-11 1.57E-11 1. 75E-11 1.92E-11 2. 10E -11 2.10E-11 
ce143 1. 72E -11 1. 76E -11 1. 76E-11 1.76E-11 1. 76E-11 1.70E-11 
sn117 1.11E-11 1.25E-11 1. 39E-11 1.53E-11 1. 66E-11 1.66E-11 
te125 7.82E-12 9.58E-12 1. 15E -11 1.34E-11 1.55E-11 1.55E-11 

1 sas2h: far-field crit based on b&w 15x15f 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 24 
0 fraction o total a sorption rate 

power= .OOmw, burnup= 9.mwd, flux= 2.74E+08n/cm**2-sec 
0 initial 1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d 

la140 1.53E-11 1.53E-11 1.53E-11 1.53E-11 1.5:3E-11 1.53E-11 
sn119 9.15E-12 1.03E-11 1.14E-11 1.26E-11 1. 3 7E -11 1.37E-11 
mo 99 1.30E-11 1.32E-11 1.32E-11 1.32E-11 1.32E-11 1.29E-11 
sn115 8.37E-12 9.41E-12 1. 05E-11 1.15E-11 1. 26E -11 1.26E-11 
sb125 9.50E-12 1.01E-11 1.07E·11 1.12E-11 1.17E-11 1.17E-11 
sr 88 7.05E-12 7.94E-12 8.82E·12 9.70E-12 1. 06E -11 1.06E-11 
kr 87 1. 09E-11 2.31E-11 2.31E-11 2.31E-11 2.31E-11 8.20E-12 
pm148m 6.11E-12 6.50E·12 6.88E-12 7.21E-12 7.51E-12 7.50E-12 
pd110 4.99E-12 5.61E-12 6.23E-12 6.86E-12 7.48E-12 7.48E-12 
te127m 7.35E-12 7.35E-12 7.35E-12 7.35E-12 7.35E-12 7.35E-12 
cd114 4.85E-12 5.45E-12 6.06E-12 6.66E-12 7. 27E-12 7.27E-12 
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se 82 4.79E·12 5.39E·12 5.99E·12 6.58E·12 7.18E-12 7.18E-12 
gd158 4.56E·12 5.14E·12 5.71E·12 6.29E·12 6.87E-12 6.87E·12 

i 131 6.77E·12 6.78E·12 6.78E·12 6.78E·12 6. 78E ·12 6.76E·12 
eu154 3.51E·12 4.11E·12 4. 75E·12 5.42E·12 6. 12E ·12 6.12E"12 
sn126 3.83E·12 4.31E·12 4.79E·12 5.27E·12 5.75E·12 5. 75E ·12 
se 78 3.62E-12 4.08E·12 4.53E·12 4.98E-12 5.44E-12 5.44E·12 
sn124 2.90E-12 3.26E·12 3.63E·12 3.99E·12 4.35E-12 4.35E-12 
dy162 2.79E·12 3.13E·12 3.48E-12 3.82E·12 4. 17E · 12 4. 17E ·12 
dy164 2.53E·12 2.85E·12 3. 16E ·12 3.48E·12 3. 79E·12 3.79E-12 
as 75 2. 16E -12 2.43E-12 2.70E·12 2.97E·12 3.24E·12 3.24E·12 

y 90 1. 54E ·12 1. 72E·12 1. 90E·12 2.08E-12 2.25E·12 2.25E·12 
te129m 1. 79E·12 1.79E·12 1. 79E·12 1.79E·12 1. 79E-12 1. 79E·12 
sn118 1. 18E -12 1.33E·12 1. 48E ·12 1.63E·12 1. 77E-12 1. 77E·12 
ba136 1.13E-12 1.28E·12 1.42E·12 1.57E-12 1.71E-12 1. 71E·12 
cd116 1.01E-12 1.13E·12 1. 26E ·12 1.38E·12 1.51E-12 1.51E·12 
sn122 1.01E-12 1.13E·12 1.26E-12 1.38E·12 1.5'1E-12 1.51E·12 
cs134 8.30E-13 9.51E·13 1. 07E -12 1.20E·12 1.33E·12 1.33E-12 
sn120 7.52E-13 8.45E-13 9.39E-13 1.03E·12 1.13E-12 1.13E-12 
ru 99 6. 57E·13 7.55E-13 8.56E·13 9.61E·13 1.07E·12 1.07E·12 
kr 82 6.31E·13 7.10E·13 7.90E-13 8.69E·13 9.48E·13 9.48E·13 
dy163 6.15E·13 6.91E·13 7.68E-13 8.44E·13 9.21E-13 9.21E·13 
ge 73 5.89E·13 6.63E-13 7.37E·13 8.10E·13 8.84E-13 8.84E-13 
eu152 2.51E-13 3.53E-13 4.79E·13 6.31E-13 8.12E-13 8.12E·13 
xe130 3.89E-13 4.38E·13 4.87E·13 5.36E-13 5.85E·13 5.85E·13 
mo 96 2.74E-13 3.09E·13 3.44E·13 3.79E·13 4.14E-13 4.14E·13 
in113 1.49E-13 1.87E ·13 2.29E-13 2.75E·13 3.25E-13 3.25E-13 
ge 76 2.14E·13 2.41E·13 2.68E·13 2.94E·13 3.21E-13 3.21E·13 
ag111 3.15E-13 3.16E·13 3. 16E ·13 3.16E·13 3. 16E ·13 3.14E·13 
pm148 2.40E·13 2.56E·13 2.71E-13 2.83E·13 2.94E·13 2.91E-13 
eu157 2.81E-13 2.97E-13 2.97E·13 2.97E·13 2.97E·13 2.74E·13 
cd115m 2.37E·13 2.37E·13 2.37E·13 2 .37E·13 2. 37E·13 2.37E·13 
gd160 1.35E·13 1.52E·13 1.68E-13 1.85E·13 2.02E·13 2.02E-13 
te126 1.04E·13 1. 17E -13 1. 30E ·13 1.43E·13 1.56E-13 1.56E·13 
ru100 7.20E·14 8.37E·14 9.60E·14 1. 09E ·13 1. 22E·13 1.22E·13 
ho165 4.23E-14 4.75E·14 5.28E·14 5.80E·14 6.33E-14 6.33E·14 
cs136 5.54E-14 5.56E·14 5.56E·14 5.56E·14 5.56E-14 5.54E·14 
sm148 2.56E·14 3.19E·14 3.87E-14 4.61E·14 5.40E-14 5.40E·14 
gd152 1.38E·14 1. 96E ·14 2.68E·14 3.56E·14 4.61E-14 4.61E·14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 25 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 9.mwd, flux= 2.74E+08n/cm**2-sec 
0 tnftial 1643.7 d 1826.3 d 2009.0 d 2191.6 d 2191.7 d 

gd154 1.63E·14 2. 14E·14 2. 72E·14 3.39E-14 4. 16E-14 4.16E·14 
sr 87 2.46E·14 2.77E·14 3.07E·14 3.38E·14 3 .. 69E·14 3.69E·14 
te124 2.36E·14 2.67E·14 2.98E-14 3.30E·14 3.61E-14 3.61E-14 
nd142 1.34E·14 1.69E·14 2.10E·14 2.54E·14 3.02E·14 3.02E·14 
sn125 2.91E·14 2.92E·14 2.92E·14 2.92E-14 2.92E· 14 2.90E·14 
ba135 1.32E·14 1.64E·14 1. 99E- 14 2.37E-14 2.78E·14 2.78E·14 
ru105 2.45E·14 2.95E·14 2.95E-14 2.95E-14 2.95E·14 2.25E-14 
ba134 9.24E·15 1.19E-14 1.49E-14 1.83E-14 2.21E-14 2.21E-14 
nb 94 1.39E·14 1.57E·14 1.74E·14 1.92E·14 2.09E·14 2.09E·14 
pd104 8.28E·15 1.05E·14 1.31E·14 1.59E-14 1.90E-14 1.90E-14 
ge 74 1.19E·14 1.34E·14 1.49E·14 1.64E·14 1 .. 79E·14 1.79E-14 
ge 72 7.9BE·15 8.98E·15 9.98E·15 1.10E·14 1 .. 20E·14 1.20E·14 
ar 86 6.86E•15 7.74E·15 8.61E·15 9.49E·15 1.04E-14 1.04E-14 
an123 1.01E·14 1.01E·14 1.01E·14 1.01E·14 1.01E·14 1.01E·14 
te132 9.48E•15 9.59E·15 9.59E·15 9.59E·15 9.59E·15 9.44E·15 
rb 88 1 .ooe-14 1.30E·14 1.30E·14 1.30E·14 1.30E·14 8.88E·15 

1135 8.79E·15 1.02E·14 1.02E·14 1.02E·14 1.02E·14 8.33E-15 
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se 76 4.63E-15 5.21E-15 5.80E-15 6.38E-15 6.96E-15 6.96E-15 
cd110 1.90E-15 2.32E-15 2. 77E-15 3.26E-15 3. 78E -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.a4E-16 1.12E-15 1.38E-15 1.66E-15 1. 9BE -15 1.98E·15 
in117m 1.95E·15 2.10E-15 2.10E-15 2.10E-15 2.10E-15 1.85E-15 
xe128 1.15E·15 1.30E-15 1.45E-15 1.61E-15 1.76E-15 1. 76E-15 
er166 1.11E-15 1.25E-15 1.39E-15 1.53E-15 1. 67E -15 1.67E-15 
dy160 a.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 5.80E-16 7. 16E -16 8.66E-16 1.03E-15 1.03E-15 
te134 1. 46E-15 5.89E-15 5. 89E-15 5.89E-15 5.89E-15 8.72E-16 

i 130 6.68E-16 7.21E-16 7.22E-16 7.23E-16 7.23E-16 6.52E-16 
in117 5. 78E · 16 6.17E-16 6.17E-16 6.17E-16 6. 17E-16 5.49E-16 
kr 80 3.34E-16 3.75E-16 4 .17E-16 4.59E-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 2.43E-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 2.111E-16 1.23E-16 
te122 5. 08E -17 5.82E-17 6.59E·17 7.39E-17 8.211E-17 a.21E·17 
sn116 3.06E-17 3. 70E-17 4.40E-17 5.16E-17 5. 97E-17 5.97E-17 
be 9 2.67E·17 3.00E-17 3.33E-17 3.67E-11 4.00E-17 4.00E-17 
pr142 2.62E·17 3.10E-17 3.45E-17 3.80E-11 4.15E-17 3.87E-17 
ge 75 4.41E-17 8.69E-17 8.69E-17 8.69E·17 8.69E-17 3.41E-17 
te123 2. 17E-17 2.46E-17 2.76E-11 3.06E-17 3.36E-17 3.36E-17 
cd118 3.79E-17 1.21E-16 1.21E-16 1.21E-16 1.2'1E-16 2.48E-17 
l i 7 1. 09E-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 
cd10B 2.22E-19 2.49E-19 2.76E-19 3.07E-19 3.34E-19 3 .34E-19 
cs134m 1.45E·19 2.29E-19 2.53E-19 2.80E-19 3.07E·19 1.92E-19 
cd109 1. 6aE-19 1 .75E-19 1. 79E -19 1.a2E-19 1.85E·19 1.a5E-19 

1 sas2h: far-field crit based on b&w 15x15J 3.00wtXb 20gwd/mtu 40X h2o/ ax uo2 fission products page 26 
0 fraction o total a sorption rate 

power= .OOmw, burnup= 9.mwd, flux= 2.74E+08n/cm**2-sec 
0 initial 1643.7 d 1a26.3 d 2009.0 d 2191.6 d 2191.7 d 

sn114 3.37E-21 3.37E-21 3.37E·21 6.74E-21 6.7•~E-21 6.74E-21 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ ax uo2 light elements page 27 
power= 4.000E-03mw, burnup=8.7659E+00mwd( flux= 2.74E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basfs = single reactor assembly 

charge 1643.7 d 1a26.3 d 2009.0 d 2191.6 d 2191.7 d 
h 1 3.4aE-07 3.91E·07 4.33E-07 4.76E-07 5.18E·07 5.1aE-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 8.20E-12 8.89E-12 9.56E-12 9.56E·12 
h 4 .OOE+OO 3.05E-35 3.34E·35 3.62E-35 3.89E-35 .OOE+OO 

he 3 7.95E·13 9.96E-13 1.22E-12 1.46E-12 1. 72E -12 1.72E-12 
he 4 5.75E-08 6.45E·Oa 7.16E·Oa 7.86E-08 8.57E-08 a.57E·Oa 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 6.91E·09 7.75E-09 8.60E·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. 75E·11 2.13E-11 2.53E-11 2.95E-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 3.22E-11 3.33E-11 3.33E·11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.87E-08 2.85E-Oa 2.a5E·08 2.85E-08 2.85E·08 2.60E-08 
na 24m 5.05E-30 4.6aE-15 4.68E·15 4.68E·15 4.68E-15 4.68E·30 
na 25 2.41E-43 2.47E·2a 2.74E-28 3.02E-28 3.29E·28 3.62E-43 
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mg 24 5.59E·OS 6.19E-05 6.78E·OS 7 .37E-05 7.97E-05 7. 97E· OS 
mg 25 7.66E·12 8.61E·12 9.56E·12 1.05E-11 1.15E··11 1.15E-11 
mg 26 1.03E·09 1.16E·09 1.28E·09 1. 41 E · 09 1.54E-09 1. 54E· 09 
mg 27 4.42E-15 2.10E-12 2.10E-12 2.10E-12 2.10E-12 4.55E·16 
mg 28 4.12E·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 1.08E-21 2.11E-10 2.11E-10 2.11E-10 2.11E·10 2.88E·25 
al 29 3.11E·32 2.80E·28 3.42E-28 4.10E·28 4.84E·28 2.53E·33 
al 30 .OOE+OO 2.38E·41 3.24E·41 4.28E·41 5.52E·41 .OOE+OO 
si 28 1.62E·04 1. 79E·04 1.96E·04 2.14E·04 2.31E-04 2.31E·04 
si 29 8.69E·13 1.09E·12 1.33E·12 1. 60E ·12 1.88E ·12 1. 88E · 12 
si 30 4.90E·21 6.92E·21 9.43E·21 1.25E-20 1.61E·20 1.61E-20 
si 31 2.42E-33 4.98E-33 6.78E·33 8.96E·33 1.16E·32 6.95E·33 
Sl 32 2.51E-41 4.00E-41 6.07E·41 8.85E-41 1.2SE·40 1.2SE·40 

totals 5.7SE+04 5.7SE+04 5.7SE+04 5. 7SE+04 5.75E+04 5. 7SE+04 
0 flux 2.74E+08 2.74E+08 2.74E+08 2. 74E-t·08 2.74E-07 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 28 
power= 4.000E·03mw, burnup=8.7659E+00mwd[ flux= 2.74E+08n/cm**2·sec 

0 nuc ide concentrations, gram atoms 

charge 1643.7 d 1826.3 d 
basis = single reactor assembly 

2009.0 d 2191.6 d 2191.7 d 
he 4 2.16E·04 2.45E-04 2. 74E·04 3.03E-04 3.33E··04 3.33E·04 
ra222 1.12E-28 1.35E-28 1.61E·28 1.89E-28 2.18E-28 2.18E·28 
ra223 1.62E-13 2.05E-13 2.52E-13 3.05E·13 3.62E··13 3.62E-13 
ra224 2.23E·14 2.96E·14 3.80E-14 4.73E-14 5.76E-14 5. 76E·14 
ra225 2.32E·15 2.95E·15 3.66E-15 4.45E·15 5.31E-15 5.31E-15 
ra226 1.88E·09 2.38E·09 2.93E·09 3.SSE·09 4.22E .. 09 4.22E·09 
ra228 1. 75E·15 2. 17E ·15 2.63E-15 3.13E·15 3.65E .. 15 3.65E·15 
ac225 1. 5 7E ·15 2.00E·15 2.47E·15 3.01E·15 3.59E .. 15 3.59E·15 
ac227 1. 17E ·1 0 1.47E-10 1.80E·10 2.17E·10 2.57E··10 2.57E·10 
ac228 2.13E-19 2.65E-19 3.21E·19 3.81E-19 4.46E .. 19 4.46E·19 
th226 5.46E-27 6.59E-27 7.87E·27 9.22E·27 1.06E·26 1.06E-26 
th227 2.61E-13 3.30E-13 4.07E·13 4.91E-13 5 .83E ·13 5.83E·13 
th228 4.25E-12 5.64E-12 7.23E-12 9.00E-12 1.10E·11 1.10E-11 
th229 4.51E-10 5.74E-10 7.12E·10 8.65E·10 1.03E·09 1.03E·09 
th230 1.02E·04 1.15E·04 1.28E-04 1.41E·04 1.53E ·04 1.53E·04 
th231 3.02E·09 3.02E·09 3.02E·09 3.02E·09 3.02E·09 3.02E-09 
th232 2.07E·OS 2.32E·OS 2.58E·OS 2.84E·05 3.10E·OS 3.10E·OS 
th233 1.38E-17 2.13E·16 2.37E-16 2.61E-16 2.84E ·16 7.92E·18 
th234 5.37E·07 5.37E·07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
pa231 2.87E·06 3.23E·06 3.59E·06 3.95E·06 4.31E-06 4.31E·06 
pa232 4.79E-14 5.56E-14 6.18E·14 6.80E·14 7.42E·14 7.11E·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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u230 5.28E·24 6.39E-24 7.63E-24 8.93E·24 1.03E·23 1.03E-23 
u231 4.06E-20 4.56E·20 5.08E·20 5.60E·20 6.12E·20 6.04E·20 
u232 4.16E·10 5.07E·10 6.03E-10 7.04E-10 8.09E-10 8.09E·10 
u233 5.32E-05 6.00E·OS 6.68E·OS 7.36E-05 8.05E·05 8.05E·OS 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
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 1.74E+02 1.74E+02 1. 74E+02 
u237 3.13E-06 3.11E-06 3.11E·06 3. 11 E- 06 3.11E-06 3.09E·06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
u239 2.67E·08 3.19E-07 3.19E-07 3.19E·07 3.19E·07 1. 06E·08 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 8.16E-12 8.30E·12 8.40E-12 8.47E·12 8.53E·12 8.53E·12 
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np236m 2.00E·12 2.06E·12 2.06E·12 2.06E·12 2.06E··12 1. 94E ·12 
np236 8.06E·10 9.04E·10 LOOE-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 4.61E~os 4.61E-05 4.61E·05 4.61E-05 4.53E·OS 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 3.69E·15 9.37E·15 9.37E·15 9.37E·15 9.37E·15 2.58E·15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 7.06E-10 7.52E-10 7.93E-10 8.30E-10 8.62E-10 8.62E-10 
pu237 7.11E-15 7.92E-15 8.80E-15 9.69E-15 1.06E-14 1. 06E-14 . 
pu238 7.38E-04 8.28E-04 9.18E-04 1.01E·03 1.10E-03 1.10E-03 
pu239 2.05E·02 2.31E·02 2.56E-02 2.81E·02 3.06E-02 3.06E-02 

sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8X uo2 
power= 4.000E-03mw, burnup=8.7659E+00mwd( flux= 2.74E+08n/cm**2-sec 

nuc ide concentrations, gram atoms 

pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 

totals 

charge 
4.05E-07 
1.04E-11 
8.34E-17 
1.47E-25 

.OOE+OO 

.OOE+OO 

.OOE+OO 
3.73E+04 

1643.7 d 1826.3 d 
5.12E-07 6.31E-07 
1.47E-11 2.00E-11 
1.33E-16 2.01E-16 
2.81E-25 4.25E·25 

.OOE+OO .OOE+OO 

.OOE+OO .OOE+OO 

.OOE+OO .OOE+OO 

basis = single reactor assembly 
2009.0 d 2191.6 d 2191.7 d 
7.63E-07 9.06E·07 9.06E-07 
2.63E-11 3.39E·11 3.39E-11 
2.93E-16 4.12E·16 4.12E-16 
6.19E-25 8.71E·25 6.66E-25 

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

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

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

0 flux 
3.73E+04 3.73E+04 
2.74E+08 2.74E+08 

3.73E+04 3.73E-t·04 3.73E+04 
2.74E+08 2.74E+08 2.74E-07 

0 1q array has 
0 3q array has 
0 3q array has 
o
0 4

3qq array has 
array has 

0 54q array has 
1library information ••• 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

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

pass 1 
DaSS 0 
~scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

ftrst library updated was ••• 
pass 1 
~ass 0 
scale-system control •odule sas2 library* 

used a t1me·dependent neutron spectrum1 for each of the above passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth ltbra1ry interval 

first librarY updated was ••• 
************~******************************************************************* 

* 
* 
* • • • • • 

prelim lwr orfgen-s bfnary workfng library·-id a 1143 
•ade from modified card·f•age orfgen-• libraries of scale 4.2 

data from the light element, actinide, and fissfon product libraries 
decay data, Including ga .. a and total energy, are from endf/b-vi 

neutron flux spectrum factors and cross aections were produced from 
the •presas2" case updating all nuclides on the acale "burnup• lfbrary 

* 
* 
* 
* 
* 
* 
* 
* 

Page 24 

actinides page 29 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* 
* 
* 
* 
* 

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

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

8/28/1996 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 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXt 20gwd/mtu 40% h2o/ 8% uo2 page 30 
power= .OOmw, burnup= 12.mwd1 f~ux= 2. 1E+08n/cm**2-sec 

DaS1S = 
(note, k-infinities, clad and moderator absorptions are correctL only, if correctly weighted cross sections are applied.) 

Initial 2374.3 d 2556.9 d 273Y.5 d 2922.2 d 2922.2 d 
productions 1.134728E+06 1.134732E+06 1.134735E+06 1.134739E+06 1.134743E+06 1.134743E+06 
absorptions 9.244198E+05 9.244260E+05 9.244325E+05 9.244386E+05 9.244447E+05 9.244446E+05 
k infinity 1.227502E+OO 1.227498E+OO 1.227494E+OO 1.227490E+OO 1.227486E+OO 1.227486E+OO 

initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 
actinide 
absorptions 
non-actinide 

9.212016E+05 9.212040E+05 9.212063E+05 9.212086E+05 9.212108E+05 9.212108E+05 

abs. fracs. 3.481328E-03 3.485382E-03 3.489971E··03 3.493965E-03 3.498256E-03 3.498197E-03 
sas2h: far-field crit based on b&w 15x15f 3.00wtXb 20gwd/mtu 40% h2o/ 8% uo2 fission products 

fraction o total a sorption rate 
power= .OOmw, burnup= 12.mwd, flux= 2.71E+08n/cm**2-sec 

initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

sm149 4.45E-05 4.82E-05 5.19E-05 5.56E-05 5. 9:5E-05 5.93E-05 
sm151 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 8.87E-07 9.62E-07 1.04E-06 1.11 E-06 1.19E-06 1.19E-06 
gd157 4.55E-07 4.92E-07 5.30E-07 5.67E-07 6.05E-07 6.05E-07 
rh103 4.03E-07 4.37E-07 4.72E-07 5.06E-07 5.40E-07 5.40E-07 
cd113 3.88E-07 4.21E·07 4.53E·07 4.85E-07 5.17E-07 5.17E-07 
xe131 2.80E-07 3.03E-07 3.27E-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 2.17E-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 2.38E-07 2.38E-07 
tc 99 1.60E-07 1. 73E-07 1.87E-07 Z.OOE-07 2.13E-07 2.13E-07 
nd145 1.25E-07 1.35E-07 1.45E-07 1.56E-07 1.66E-07 1.66E-07 
sm147 8.05E-08 9.15E-08 1.03E-07 1.14E-07 1.26E-07 1.26E-07 
eu155 9.32E-08 9.79E-08 1.02E-07 1.06E-07 1.10E-07 1.10E-07 
mo 95 8.07E-08 8.79E-08 9.51E-08 1.02E-07 1.10E-07 1.10E-07 
sm152 6.56E-08 7.11E-08 7.66E-08 8.20E-08 8.75E-08 8.75E-08 
kr 83 5.43E-08 5.88E-08 6.33E·08 6.79E-08 7.24E-08 7.24E·08 
cs135 4.91E-08 5.32E-08 5.73E-08 6.14E-08 6.55E-08 6.55E·08 
eu151 3.17E-08 3.72E-08 4.31E-08 4.94E-08 5.61E-08 5.61E-08 
ru101 3.80E-08 4.12E-08 4.43E-08 4.75E-08 5. 07E-08 5.07E-08 

page 31 
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pr141 3.61E·08 3.92E·08 4.22E·08 4.53E·08 4.84E·08 4.84E·08 
eu153 3.33E·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 1.27E·08 1.37E·08 1.48E·08 1.59E·08 1.69E·08 1.69E·08 
zr 93 1.22E·08 1.32E·08 1.42E·08 1.52E·08 1.62E·08 1.62E·08 

i 129 9.33E·09 1.01E·08 1.09E·08 1.17E·08 1.24E·08 1.25E·08 
nd144 7.37E·09 8.13E·09 8.88E·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 8.33E·09 8.37E·09 8.37E·09 8.37E·09 8.37E·09 8.33E·09 
ag109 4. 74E·09 5 .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 4.17E·09 4 .17E·09 
y 89 2.99E·09 3.25E·09 3.51E·09 3.77E·09 4.03E·09 4.03E·09 

ru102 2.78E·09 3.02E·09 3.25E·09 3.48E·09 3.71E·09 3.71E·09 
ce142 2.51E·09 2.72E·09 2.93E·09 3.14E·09 3.l5E·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 2.55E·09 2.73E·09 2.91E·09 3.09E·09 3.09E·09 
nd146 2.02E·09 2.19E·09 2.36E·09 2.53E·09 2.70E·09 2.70E·09 
cr143 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 2.31E·09 
in115 1.66E·09 1. 79E·09 1.93E·09 2.07E·09 2.21E·09 2.21E·09 
ce140 1.61E·09 1.74E·09 1.88E·09 2.01E·09 2.1SE·09 2.15E·09 
pd108 1.61E·09 1. 74E·09 1.88E·09 2.01E·09 2.14E·09 2.14E·09 
xe133 2.03E·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 1.81 E ·09 1.93E·09 1.93E·09 
ba137 9.58E·10 1.12E·09 1.29E·09 1.48E·09 1.68E·09 1.68E·09 
ce141 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. 16E · 09 1.25E·09 1. 33E· 09 1. 33E · 09 
mo100 9.66E·10 1.05E·09 1.13E·09 1. 21E. 09 1. 29E · 09 1.29E·09 

1 sas2h: far·field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 32 
0 fraction of total absorption rate 

power= .OOmw, burnup= 12.mwd, flux= 2.71E+08n/cm**2·sec 
0 initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

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 
pm1A9 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 

i 127 6.16E·10 6.68E·10 7.20E·10 7.72E·10 8.25E·10 8.25E·10 
zr 96 6.04E·10 6.55E·10 7.05E·10 7.56E·10 8.06E·10 8.06E·10 
ru104 5.94E·10 6.43E·10 6.93E·10 7.42E·10 7.92E·10 7.92E·10 
nd150 5.33E·10 5.77E·10 6.22E·10 6.66E·10 7.1 OE ·1 0 7.10E·10 
xe136 5 .17E ·1 0 5.60E·10 6.03E·10 6.46E·10 6.89E·10 6.89E·10 
cs137 4.89E·10 5.27E·10 5.64E·10 6.01E·10 6.3'7E·10 6.37E·10 
ce144 6.01E·10 6.02E·10 6.03E·10 6.04E·10 6.04E·10 6.04E·10 
br 81 3.86E·10 4 .19E ·1 0 4.51E·10 4.83E·10 5.15E·10 5.15E·10 
sm150 2.81E·10 3.30E·10 3.82E·10 4.38E·10 4.99E·10 4.99E·10 
zr 94 3.27E·10 3.54E·10 3.81E·10 4.09E·10 4.36E·10 4.36E·10 
rb 85 3.11E·10 3.38E·10 3.65E·10 3.92E·10 4.21()E·10 4.20E·10 
ru103 3.58E·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 3.35E·10 3.35E·10 
te130 2.35E·10 2.55E·10 2.74E·10 2.94E·10 3. t:3E · 1 0 3.13E·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. 86E ·1 0 1.98E·10 2.10E·10 2.22E-10 2.33E·10 2.33E-10 
se 77 1.56E-10 1.69E-10 1.82E·10 1.95E·10 2.08E·10 2.08E·10 
zr 95 1.65E·10 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 1.53E-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 1.28E·10 1. 37E·1 0 1 .37E ·10 



Aug 29 14:02 1996 File Name: tuff6.sum BBA000000·01717-0200·00021 REV 00 ATTACHMENT XIV · Page 27 

pd106 8.34E·11 9.24E·11 1.01E·10 1.11E·10 1.20E·10 1.20E·10 
se 79 7.99E·11 8.65E·11 9.32E·11 9.98E·11 1.07E·10 1.07E·10 
pm151 1. 06E ·1 0 1.11E·10 1.11E·10 1.11E·10 1.11E·10 1. 06E ·1 0 
sb121 7.50E·11 8.13E·11 8.75E·11 9.38E·11 1.00E·10 1.00E·10 
sb123 6.08E·11 6.59E·11 7.10E·11 7.61E·11 8.12E·11 8.12E·11 
kr 86 5.77E·11 6.25E·11 6.73E·11 7.21E·11 7.70E·11 7.70E·11 
te128 5.12E·11 5.55E·11 5. 97E ·11 6.40E·11 6.83E·11 6.83E·11 
gd156 3.91E·11 4.24E·11 4.56E·11 4.89E·11 5.22E·11 5.22E·11 
se 80 3.72E·11 4.03E·11 4.34E·11 4.65E·11 4.96E·11 4.96E·11 
ba140 4.74E·11 4.76E·11 4.76E·11 4.76E·11 4. 76E·11 4.74E·11 
dy161 3.26E·11 3.53E·11 3.80E·11 4.07E·11 4.34E·11 4.34E·11 
zr 90 2.14E·11 2.50E·11 2.89E·11 3.31E·11 3.75E·11 3.75E·11 
sm153 3.73E·11 3.82E·11 3.82E·11 3.82E·11 3.82E·11 3.72E·11 
eu156 3.42E·11 3.42E·11 3.42E·11 3.42E·11 3.42E·11 3.42E·11 
sr 89 3.09E·11 3.10E·11 3.10E·11 3.10E·11 3.10E·11 3.09E·11 
tb159 2.18E·11 2.36E·11 2.54E·11 2.72E·11 2.90E·11 2.90E·11 
l i 6 2.12E·11 2.30E·11 2.47E·11 2.65E·11 2.83E·11 2.83E·11 
cd112 2.10E·11 2.27E·11 2.45E·11 2.62E·11 2.80E·11 2.80E·11 
ru106 2.48E·11 2.49E·11 2.49E·11 2.50E·11 2.50E·11 2.50E·11 
te125 1.55E·11 1.76E·11 1. 98E ·11 2.21E·11 2.44E·11 2.44E·11 
sn117 1.67E·11 1.80E·11 1.94E·11 2.08E·11 2.22E·11 2.22E·11 
sn119 1.37E·11 1.49E·11 1. 60E ·11 1.72E·11 1.83E·11 1.83E·11 

1 sas2h: far·field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 33 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 12.mwd, flux= 2.71E+08n/cm**2·sec 
0 initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

ce143 1 . 70E · 11 1 • 76E ·11 1.76E·11 1.76E·11 1.76E·11 1. 70E ·11 
sn115 1. 26E ·11 1.36E·11 1.47E·11 1.57E·11 1. 68E ·11 1.68E·11 
la140 1.53E·11 1.53E·11 1. 53E·11 1.53E·11 1.53E·11 1.53E·11 
sr 88 1. 06E ·11 1.15E·11 1.24E·11 1.32E·11 1.4'1E·11 1.41E·11 
sb125 1.17E·11 1.20E·11 1.24E·11 1.27E·11 1.30E·11 1.29E·11 
mo 99 1. 29E ·11 1.32E·11 1. 32E·11 1.32E·11 1.32E·11 1.29E·11 
pd110 7.47E·12 8.09E·12 8. 71E·12 9.33E·12 9.95E·12 9.95E·12 
cd114 7.26E·12 7.86E·12 8.47E·12 9.07E·12 9.68E·12 9.68E·12 
se 82 7.19E·12 7.79E·12 8.39E·12 8.99E·12 9.59E·12 9.59E·12 
eu154 6.12E·12 6.85E ·12 7.61E·12 8.39E·12 9.19E·12 9.19E·12 
gd158 6.86E·12 7.44E·12 8.02E·12 8.60E·12 9.18E·12 9.18E·12 
~m148m 7.51E·12 7.75E·12 7.98E·12 8.17E·12 8.35E·12 8.34E·12 

r 87 8.22E·12 2.32E·11 2.32E·11 2.32E·11 2.32E·11 8.22E·12 
sn126 5.76E·12 6.25E·12 6.73E·12 7.21E·12 7.69E·12 7.69E·12 
te127m 7.36E·12 7.36E·12 7.36E·12 7.36E·12 7.36E·12 7.36E·12 
se 78 5.44E·12 5.89E·12 6.34E·12 6.80E·12 7.25E·12 7.25E·12 

t131 6.77E·12 6.79E·12 6.79E·12 6.79E·12 6.79E·12 6.77E·12 
sn124 4.34E·12 4.70E·12 5.07E·12 5.43E·12 5.79E·12 5.79E·12 
dy162 4. 17E· 12 4.51E·12 4.86E·12 5.20E·12 5.55E·12 5.55E·12 
dy164 3.80E·12 4.12E·12 4.43E·12 4.75E·12 5.07E·12 5.07E·12 
as 75 3.24E·12 3.51E·12 3.78E·12 4.05E·12 4.32E·12 4.32E·12 

y 90 2.26E·12 2.43E·12 2.60E·12 2.77E·12 2.94E·12 2.94E·12 
sn118 1.77E·12 1.92E·12 2.06E·12 2.21E·12 2.36E·12 2.36E·12 
ba136 1. 71E·12 1.85E·12 2.00E·12 2.14E·12 2.29E·12 2.29E·12 
sn122 1.51E·12 1.64E·12 1.76E·12 1.89E·12 2.01E·12 2.01E·12 
cd116 1.51E·12 1.63E·12 1.76E·12 1.88E·12 2.01E·12 2.01E·12 
eu152 8.13E·13 1.03E·12 1.27E·12 1.55£·12 r·7 .... 1.87E·12 

' 
cs134 1.33E·12 1.46E·12 l.58E·12 .71E·12 .84E·12 1.84E·12 

·I te129m 1.1SOE·12 1.1SOE·12 .BOE-12 .80E·12 ,80E·12 1.80E·12 
ru 99 t··1.07E·12 1.18E·12 .• 30E·12 .41E·12 .54E·12 1.54E·12 
an120 ·1.13E·12 , .22E·12 1.31E·12 .41E·12 .SOE-12 1.50E·12 
kr 82 9.49E·13 '1.03E·12 1.11E·12 ~-19E·12 l.27E·12 1.27E·12 
dy163 9.21E·13 9.98E·13 1.07E·12 .15E·12 .23E·12 1.23E·12 
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ge 73 8.85E-13 9.59E-13 1.03E-12 1.11E-12 1. 18E -12 1.18E-12 
xe130 5.86E-13 6.35E-13 6.84E-13 7.33E-13 7.83E-13 7.83E-13 
ln113 3.25E-13 3.78E-13 4.35E-13 4.96E-13 5.60E-13 5.60E-13 
mo 96 4.14E-13 4.49E-13 4.84E-13 5.19E-13 5.55E-13 5.55E"13 
ge 76 3.21E·13 3.48E-13 3.75E-13 4.02E-13 4.28E-13 4.28E-13 
pm148 2.90E-13 3.02E-13 3.10E-13 3.18E-13 3.24E-13 3.21E-13 
ag111 3.14E-13 3.15E-13 3.15E-13 3.15E-13 3.15E-13 3.14E-13 
eu157 2.75E-13 2.97E-13 2.97E·13 2.97E-13 2.97E-13 2.74E-13 
gd160 2.02E-13 2.19E-13 2.35E·13 2.52E·13 2.69E-13 2.69E-13 
cd115m 2.37E-13 2 .37E-13 2.37E-13 2.37E-13 2.37E-13 2.37E-13 
te126 1.56E-13 1.69E-13 1.82E-13 1.95E-13 2.09E-13 2.09E-13 
ru100 1.23E-13 1.37E-13 1.51E-13 1.67E-13 1.83E-13 1 .83E-13 
gd152 4.62E-14 5.88E-14 7.35E-14 9.05E-14 1.10E-13 1.10E-13 
sm148 5.41E-14 6.25E-14 7.14E-14 8.07E-14 9.05E-14 9.05E -14 
ho165 6.33E-14 6.86E-14 7.39E-14 7.91E-14 8.44E-14 8.44E-14 
gd154 4. 16E- 14 5.02E-14 5.98E-14 7.04E-14 8.20E-14 8.20E-14 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products page 34 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 12.mwd, flux= 2.71E+08n/cm**2-sec 
0 initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

cs136 5.53E-14 5.56E-14 5.56E-14 5.56E-14 5.56E-14 5.54E-14 
nd142 3.03E-14 3.56E-14 4.13E-14 4.75E-14 5.40E-14 5.40E-14 
sr 87 3.69E-14 4.00E-14 4.31E-14 4.62E-14 4.93E-14 4.93E-14 
te124 3.61E·14 3.93E-14 4.24E-14 4.56E-14 4.87E-14 4.87E-14 
ba135 2.78E-14 3.23E-14 3. 71 E -14 4.22E-14 4.76E-14 4.76E-14 
ba134 2.21E-14 2.62E-14 3.08E-14 3.57E-14 4. 1 OE -14 4.10E-14 
pd104 1.90E-14 2.23E-14 2.60E-14 2.99E-14 3.41E-14 3.41E-14 
sn125 2.90E-14 2.92E-14 2.92E-14 2.92E-14 2. 92E- 14 2.90E-14 
nb 94 2.09E-14 2.26E-14 2.44E-14 2.61E-14 2. 78E -14 2.78E-14 
ge 74 1. 79E -14 1.94E-14 2.09E-14 2.24E-14 2.39E-14 2.39E-14 
ru105 2.25E-14 2.94E-14 2.94E-14 2.94E-14 2.94E-14 2.25E-14 
ge 72 1.20E-14 1.30E-14 1.40E-14 1.50E-14 1.60E-14 1.60E-14 
sr 86 1.04E-14 1.13E-14 1.22E-14 1.30E-14 1.39E-14 1.39E-14 
sn123 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01E-14 
te132 9.45E-15 9.60E-15 9.60E-15 9.60E-15 9.60E-15 9.45E-15 
se 76 6. 97E-15 7.56E-15 8.14E-15 8.73E-15 9.3'1E-15 9.31E-15 
rb 88 8.90E-15 1.30E-14 1.30E-14 1.30E-14 1.30E-14 8.90E-15 

i135 8.34E-15 1.02E-14 1. 02E -14 1.02E-14 1.02E-14 8.35E-15 
cd110 3.79E-15 4.35E-15 4.95E-15 5.58E-15 6.25E-15 6.25E-15 
br 79 1. 98E·15 2.32E-15 2.68E-15 3.08E-15 3.50E-15 3.50E-15 
sb126 3.01E-15 3.03E-15 3.03E·15 3.03E-15 3.03E·15 3.02E-15 
xe128 1.76E-15 1.92E-15 2.08E-15 2.24E-15 2.40E-15 2.40E-15 
er166 1.67E-15 1.81E-15 1. 95E -15 2.10E-15 2.24E-15 2.24E·15 
sb124 Z.10E·15 Z.11E-15 Z.11E-15 Z.11E-15 Z.11E-15 Z.11E-15 
dy160 1.41E-15 1.54E-15 1.68E-15 1.82E·15 1.96E·15 1.96E-15 
xe129 1.10E-15 1.29E-15 1.50E-15 1. 72E ·15 1. 95E -15 1.95E·15 
ln117m 1.85E·15 Z.11E-15 Z.11E-15 Z.11E-15 Z.11E-15 1.85E·15 
ag107 1.03E-15 1.21E-15 1.40E-15 1.61E-15 1.83E-15 1.83E -15 
te134 8.74E-16 5.90E-15 5.90E-15 5.90E-15 5.90E-15 8. 74E-16 
nb 93 3.34E-16 4.19E-16 5 .17E -16 6.29E-16 7.55E·16 7.55E-16 
kr 80 5.01E-16 5.43E-16 5.85E-16 6.27E-16 6.69E-16 6.69E-16 

i 130 6.52E-16 7.25E-16 7.25E-16 7.26E-16 7.26E·16 6.54E-16 
in117 5.50E-16 6.19E-16 6.19E-16 6.19E-16 6. 19E-16 S.SOE-16 
tb160 3.59E·16 3.65E-16 3.70E·16 3.75E-16 3. BOE-16 3.80E·16 
rb 86 Z.44E-16 Z.45E-16 Z.45E-16 Z.45E-16 Z.45E-16 2.45E-16 
dy165 1.23E-16 Z.12E-16 2.12E-16 2.12E-16 Z.12E-16 1.23E·16 
te122 8.20E-17 9.05E·17 9.91E-17 1.08E-16 1.17E·16 1.17E·16 
sn116 5.96E·17 6.83E-17 7. 76E-17 8.75E-17 9. 79E-17 9. 79E-17 
be 9 3.99E-17 4.32E-17 4.65E-17 4.98E·17 5 .. 32E·17 5.32E-17 
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pr142 3.87E-17 4.50E-17 4.85E-17 5.20E-17 5.55E-17 5. 17E -17 
te123 3. 36E-17 3.66E-17 3.96E-17 4.26E-17 4.56E-17 4.56E-17 
ge 75 3.41E-17 8.71E-17 8.71E-17 8.71E-17 8.71E-17 3.41E-17 
cd118 2.48E-17 1.21E-16 1.21E-16 1.21E-16 1.21E-16 2.48E-17 
l i 7 1.63E-17 1. 77E-17 1. 90E-17 2.04E-17 2.18E-17 2. 18E -17 
er167 6.76E-18 7.35E-18 7.94E-18 8.53E-18 9.13E-18 9.13E-18 
cd108 3.34E-19 3.61E-19 3.91E-19 4. 18E -19 4.49E-19 4.49E-19 
i n119m 4.22E-19 3.03E·17 3.03E-17 3.03E-17 3.03E-17 4.22E·19 
cs134m 1.92E-19 3.31E-19 3.58E·19 3.81E·19 4. OBE-19 2.56E-19 
cd109 1.86E-19 1.89E-19 1.92E-19 1.92E-19 1. 96E-19 1.96E-19 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 35 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 12.mwd, flux= 2.71E+08n/cm**2-sec 
0 initial 2374.3 d 2556.9 d 2739.5 d 2922.2 d 2922.2 d 

sn114 6.75E-21 6.75E-21 6. 75E-21 6. 7SE-21 1.0,E-20 1.01E-20 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 36 
power= 4.000E-03mw, burnup=1.1688E+01mwd[ flux= 2.71E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 

charge 2374.3 d 2556.9 d 
basis = single reactor assembly 

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. ZOE -11 
h 4 .OOE+OO 4.15E·35 4.41E-35 4.66E·35 4.90E··35 .OOE+OO 

he 3 1. 72E·12 1. 99E-12 2.29E-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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 1.03E-08 1. 11 E- 08 1.20E·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 3.48E·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 4.68E-30 4.55E·15 4.55E·15 4.55E-15 4.55E-15 4.55E·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 8.54E-05 9.12E·OS 9.70E·05 1.03E-04 1.03E·04 
mg 25 1.15E·11 1.24E·11 1.34E ·11 1.44E·11 1.53E-11 1.53E-11 
mg 26 1.54E·09 1. 66E·09 1.79E·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 2.05E·10 2.05E·10 2.05E·10 2.80E·25 
al 29 2.53E·33 5.60E·28 6.44E·28 7.34E·28 8.29E·28 4.34E·33 
al 30 .OOE+OO 6.93E·41 8.60E·41 1.05E·40 1.27E·40 .OOE+OO 
si 28 2.31E·04 2.48E·04 2.64E·04 2.81E·04 2.98E·04 2.98E·04 
si 29 1.88E·12 2.19E·12 2.52E·12 2.87E·12 3.25E·12 3.25E·12 
si 30 1.61E·20 2.03E·20 2.52E·20 3.08E·20 3. 71E-20 3.71E·20 
sf 31 6.95E-33 1.46E·32 1.81E·32 2.21E·32 2.67E·32 1.61E·32 
St 32 1.25E·40 1.71E·40 2.28E·40 2.99E·40 3.85E·40 3.85E·40 

totals 5.75E+04 5. 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 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 actinides page 37 
power= 4.000E·03mw, burnup=1.1688E+01mwd[ flux= 2.71E+08n/cm**2·sec 

0 nuc ide concentrations, gram atoms 

charge 2374.3 d 2556.9 d 
basis = single reactor assembly 

2739.5 d 2922 .. 2 d 2922.2 d 
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he 4 3.33E-04 3.64E-04 3.94E-04 4.2SE-04 4.57E·04 4.57E-04 
pb206 1.19E -13 1.67E-13 2.28E-13 3.0SE-13 4.00E·13 4.00E-13 
pb207 1.73E-11 2.20E-11 2.74E-11 3.37E-11 4.08E·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 5. 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 1.07E·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 3.40E·28 3.40E-28 . 
ra223 3.62E·13 4.23E-13 4.89E-13 5.59E-13 6.34E·13 6.34E-13 
ra224 5.76E·14 6.87E·14 8.06E-14 9.33E-14 1.07E ··13 1.07E-13 
ra225 5.31E-15 6.25E·15 7.27E-15 8.36E·15 9.53E-15 9.53E·15 
ra226 4.22E·09 4.96E·09 5.75E-09 6.60E·09 7.51 E-·09 7.51E-09 
ra228 3.6SE·15 4.21E-15 4.80E-15 5.42E·15 6.06E-15 6.06E-15 
ac225 3.59E-15 4.22E-15 4.91E-15 5.6SE-15 6.44E··15 6.44E·15 
ac227 2.57E-10 3.00E-10 3.46E·10 3.96E·10 4.48E··10 4.48E·10 
ac228 4.46E-19 5.14E-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 9.01E·13 1.02E··12 1.02E-12 
th228 1.10E-11 1.31E·11 1.53E·11 1. 77E-11 2.03E··11 2.03E-11 
th229 1.03E-09 1.22E·09 1.41E·09 1.62E-09 1.8SE··09 1.8SE-09 
th230 1.53E·04 1.66E·04 1.79E-04 1.92E-04 2.04E··04 2.04E-04 
th231 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E .. 09 3.02E-09 
th232 3.10E·OS 3.36E·OS 3.61E·05 3.87E-05 4.13E··OS 4.13E·OS 
th233 7.92E·18 3.08E-16 3.31E·16 3.55E-16 3. 79E··16 1.05E-17 
th234 5.37E·07 5.37E-07 5.37E-07 5.37E·07 5.37E··07 5.37E·07 
pa231 4.31E-06 4.67E-06 5.03E-06 5.39E·06 5.75E··06 5.75E-06 
pa232 7.11E-14 8.03E-14 8.65E·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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOHOO .OOE+OO 

u230 1.03E-23 1.16E-23 1.31E-23 1.46E-23 1.61 E ·23 1.60E-23 
u231 6.04E-20 6.60E-20 7.12E·20 7.64E·20 8.16E·20 B.OSE-20 
u232 8.09E·10 9.18E-10 1.03E-09 1. 15E -09 1.26E·09 1.26E-09 
u233 8.05E·OS 8.73E·OS 9.41E·OS 1.01E-04 1.08E·04 1.08E-04 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06HOO 9.06E+OO 
u235 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7 .30E·t02 7.30E+02 
u236 1.74E+02 1. 74E+02 1. 74E+02 1. 74E+02 1. 74E·t02 1. 74E+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 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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·•OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOEt-00 .OOE+OO 

np235 8.53E-12 8.55E-12 8.57E-12 8.58E-12 8.59E·12 8.59E·12 
np236m 1.94E-12 Z.OSE-12 Z.OSE-12 2.0SE-12 2.0SE-12 1.93E·12 
np236 1.20E-09 1.29E-09 1.39E·09 L49E-09 1.59E-09 1.59E·09 
np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E•01 4.21E+01 
np238 1.52E·06 1.55E·06 1.55E·06 1.55E·06 1.55E·06 1.51E·06 

' sas2h: far-field crft based on b&w 15x15, 3.00wtX, ZOgwd/mtu 40X h2o/ 8X uo2 actinides page 38 

0 
power• 4.000E·03~w, burnup•1.1688E+01mwd( flux• 2.71E+08n/cm**2·sec 

nuc tde concentrations, gram atoms 

. charge .374.3 d 
'basis • sfn~le reactor assembly 

2556.9 d 2739.5 d 292 .2 d 2922.2 d 
: np239 4.53E·05 '4.59E·05 4.59E·05 ~.59E·OS 4.59E·05 4.51E·05 .. .. hp240• .OOE+OO , .OOE+OO .OOE+OO , .OOE+OO .OOE+OO .OOE+OO ' np240 2.58E·15 9.33E-15 9.33E-15 f.33E·15 9.33E·15 2.57E-15 
np241 .OOE+OO .OOE+OO .OOE+OO : .OOE+OO .OOE+OO .OOE+OO 
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pu236 8.62E-10 8.90E-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 1.10E-03 1. 18E- 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 7.55E·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 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE .. OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE .. ·OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE .. ·OO .OOE+OO 

totals 3.73E+04 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 •.• 

0 
0 

cross-section 

pass 5 
pass 1 
pass 0 

data taken from position number 1 of library on unit 

*scale-system control module sas2 library* 
used a t1me·dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first library updated was .•• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 

15. 

pass n applies mid time densities of nth library interval 
first library updated was ••• 
******************************************************************************** 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

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

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

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

fission product yields are from endf/b-v 

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

produced to include bremsstrahlung from uo2 matrix 

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

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

* * ******************************************************************************** 
.other identification and sizes of library. 

Page 31 
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0 
0 
0 

0 
0 
1 

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

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X hto/ 8X uo2 
power= .OOmw, burnup= 15.mwd, flux= 2.r0E+08n/cm**2-sec 

basis = 

page 

0 
0 
0 

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

0 

1 
0 

0 

Initial 3104.9 d 3287.5 d 3470.1 d 
productions 1.138387E+06 1.138390E+06 1.138394E+06 1.138398E+06 
absorptions 9.269936E+05 9.269998E+05 9.270060E+05 9.270122E+05 
k infinity 1.228041E+OO 1.228037E+OO 1.228033E+OO 1.228029E+OO 

initial 3104.9 d 3287.5 d 3470.1 d 
actinide 

3652.7 d 
1.138402E+06 
9.270183E+05 
1.228025E+OO 
3652.7 d 

absorptions 9.237744E+05 
non-actinide 
abs. frees. 3.472745E·03 
sas2h: far-field crit based 

9.237767E+05 9.237790E+05 9.237813E+05 9.237836E+05 

3.476918E·03 3.481090E-03 3.485322E-03 3.489256E-03 
on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 

power= .OOmw, burnup= 
Initial 3104.9 d 

fraction of total absorption rate 
15.mwd, flux= 2.70E+08n/cm**2·sec 

3287.5 d 3470.1 d 3652.7 d 

sm149 5.94E-05 6.31E·05 6.67E·05 7.04E-05 7.41E-05 
sm151 2.44E-06 2.59E-06 2.73E·06 2.88E·06 3.0:5E·06 
xe135 2.30E-06 2.34E-06 2.34E-06 2.34E-06 2.34E-06 
nd143 1.19E-06 1.26E-06 1.34E-06 1.41E-06 1.49E·06 
gd157 6.05E-07 6.42E·07 6.80E-07 7.17E-07 7.54E-07 
rh103 5.40E-07 5.75E-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 4.41E-07 4.80E-07 
xe131 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 2.27E-07 2.40E·07 2.53E-07 2.67E·07 
pm147 2.38E-07 2.42E-07 2.46E-07 2.49E-07 2.52E-07 
nd145 1.66E-07 1.77E-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 
1110 95 1.09E-07 1.17E-07 1.24E·07 1.31E-07 1.38E·07 
eu155 1.10E-07 1.13E-07 1.16E-07 1.19E·07 1.22E-07 
sm152 8.75E-08 9.29E·08 9.84E-08 1.04E·07 1. 09E-07 
kr 83 7.24E-08 7.69E·08 8.15E-08 8.60E-08 9.05E-08 
eu151 5.61E-08 6.33E-08 7.09E-08 7.89E·08 8.73E-08 
cs135 6.55E·08 6.96E·08 7 .37E-08 7.78E·08 8.19E-08 
ru101 5.06E-08 5.38E-08 5.70E·08 6.01E-08 6.33E-08 
pr141 4.84E-08 5.15E·08 5.4SE-08 5.76E-08 6.07E-08 
eu153 4.4SE-08 4.72E-08 S.OOE-08 5.28E-08 5.56E-08 
la139 4.02E-08 4.27E·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 1.82E-08 1.93E-08 2.03E-08 

f 129 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-08 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 8.37E·09 8.37E-09 8.37E-09 
ag109 6.31E-09 6.71E-09 7.10E-09 7.49E-09 7.89E-09 
zr 91 4.18E-09 4.44E-09 4.71E-09 4.98E-09 5 .. 25E-09 
y 89 4.03E-09 4.29E-09 4.54E·09 4.80E-09 5.06E·09 

ru102 3.71E-09 3.95E·09 4.18E-09 4.41E-09 4.64E·09 

fission products page 

39 

40 
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ce142 3.35E-09 3.56E-09 3.77E·09 3.98E-09 4.19E-09 
nd148 3.21E-09 3.41E-09 3.62E-09 3.82E·09 4.02E-09 
sr 90 3.09E-09 3.26E-09 3.43E-09 3.60E-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 2.35E-09 2.49E·09 2.62E-09 2. 76·E·09 
ce140 2.15E·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 2.68E-09 
~d108 2.14E-09 2.28E·09 2.41E·09 2.54E·09 2.68E-09 

a137 1.68E-09 1.89E·09 2.11E-09 2.34E-09 2.58E-09 
xe132 1.93E-09 2.05E·09 2.17E·09 2.29E·09 2.41E-09 
xe133 2.03E-09 2.03E-09 2.03E-09 2.03E-09 2.03E-09 
mo 98 1.33E·09 1.41E-09 1.49E-09 1.58E-09 1.66E-09 
mo100 1.29E·09 1.37E-09 1.45E-09 1.53E-09 1.61E-09 
ce141 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, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 41 
0 fraction of total absorption rate 

power= .OOmw, 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. 28E·09 1.35E-09 1.43E-09 1. 51E-09 1.59E·09 
zr 92 1.04E·09 1.10E-09 1. 17E- 09 1.23E-09 1. 29E-09 

i 127 8.24E-10 8.76E-10 9.29E·10 9.81E-10 1.03E-09 
zr 96 8.05E-10 8.56E-10 9.06E·10 9.56E·10 1.01E-09 
ru104 7.92E-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 7.55E·10 7.99E-10 8.44E-10 8.88E-10 
xe136 6.89E·10 7.32E-10 7.75E-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 6.31E-10 7.03E-10 7. 78E-10 
br 81 5.15E·10 5.47E·10 5.80E-10 6.12E-10 6.44E-10 
ce144 6.04E·10 6.04E-10 6.04E·10 6.04E-10 6.04E·10 
zr 94 4.36E-10 4.63E·10 4.90E·10 5. 17E ·1 0 5.45E·10 
rb 85 4.20E-10 4.47E·10 4.75E-10 5.03E·10 5.31E-10 
cd111 3.35E·10 3.56E·10 3.77E·10 3.98E·10 4. 19E-1 0 
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 3.09E-10 3.28E-10 3.46E·10 3.64E·10 
ru103 3.58E·10 3.58E·10 3.58E·10 3.58E·10 3.58E·10 
ltr 85 2.33E·10 2.44E·10 2.55E·10 2.65E·10 2. 75E·10 
ae 77 2.08E·10 2.21E·10 2.34E-10 2.47E·10 2.60E·10 
kr 84 1.37E·10 1.46E·10 1.54E-10 1.63E·10 1.71E·10 
zr 95 1.65E·10 1.65E·10 1 .65E·10 1.65E·10 1.65E·10 
pd106 1.20E·10 1.29E·10 1.38E·10 1.47E·10 1.56E·10 
nb 95 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 
ae 79 1.07E·10 1.13E·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 
pm151 1.06E·10 1.11E·10 1. 11E·10 1.11E·10 1.11E·10 
ab123 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 
te128 6.83E·11 

'····-r 
7.68E·11 8.11E·11 8.53E·11 

gd156 s.mT 5.55E· 1 5.88E·p 6.21E·11 6.54E·11 
ae 80 4.96E· 1 5.28E• 1 5.59E· 1 5.90E·11 6.21E·11 
zr 90 3.75E· 1 4.22E· ~ 4. 71E·p 5.23E·11 5. 77E·p 
dy161 4.34E· 1 4.61E· 4.88E· 1 5.16E·11 5.43E· 1 
ba140 4.74E• 1 4.76E·p 4. 76E·p 4.76E·11 4.76E•11 
811153 3.73E·11 3.83E· 1 3.83E· , 3.83E·11 3.83E•11 
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tb159 2.90E·11 3.08E-11 3.27E·11 3.45E·11 3.63E·11 
l i 6 2.83E·11 3.00E·11 3.18E·11 3.36E·11 3.53E·11 
cd112 2.80E·11 2.98E·11 3.15E·11 3.32E·11 3.50E·11 
eu156 3.42E·11 3.42E·11 3.42E·11 3.42E·11 3.42E·11 
te125 2.44E-11 2.67E·11 2.91E·11 3.16E·11 3.40E·11 
sr 89 3.10E·11 3.10E·11 3. 1 DE -11 3.10E-11 3.10E·11 
sn117 2.22E·11 2.36E·11 2.50E-11 2.64E-11 2. 78E ·11 
ru106 2.50E·11 2.51E-11 2.51E·11 2.51E·11 2.5~E-11 
kr 87 8.22E·12 2.32E·11 2.32E-11 2.32E-11 2.32E·11 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 42 
0 fraction of total absorgtion rate 

power= .OOmw, burnup= 15.mwd, flux= 2.70E+ 8n/cm**2-sec 
0 initial 3104.9 d 3287.5 d 3470.1 d 3652.7 d 

sn119 1.83E·11 1.95E-11 2.06E·11 2.18E·11 2.29E·11 
sn115 1. 68E ·11 1.78E·11 1. 89E ·11 1.99E·11 2.10E·11 
sr 88 1.41E-11 1.50E·11 1.59E·11 1.68E·11 1. 77E-11 
ce143 1.70E-11 1. 76E ·11 1.76E·11 1.76E·11 1. 76E ·11 
la140 1.53E·11 1.53E·11 1.53E-11 1.53E·11 1.5:SE-11 
sb125 1. 29E·11 1.32E·11 1. 34E ·11 1.36E·11 1 • 3 :re- 11 
mo 99 1. 29E ·11 1.32E-11 1.32E·11 1.32E·11 1.32E·11 
eu154 9.20E·12 1.00E·11 1. 09E ·11 1.18E·11 1.2'7E·11 
pd110 9.95E·12 1.06E·11 1.12E·11 1.18E·11 1.2•~E-11 
cd114 9.68E-12 1.03E·11 1. 09E ·11 1.15E-11 1.21E·11 
se 82 9.60E-12 1.02E-11 1. 08E ·11 1.14E·11 1.20E·11 
gd158 9.18E-12 9.77E·12 1.04E-11 1.09E·11 1.1!5E·11 
sn126 7.69E-12 8.17E ·12 8.65E·12 9.14E·12 9.6:2E·12 
se 78 7.25E-12 7.70E·12 8.16E·12 8.61E-12 9.06E·12 
pm148m 8.34E·12 8.49E·12 8.63E-12 8.74E-12 8.84E·12 
te127m 7.37E·12 7.36E-12 7 .37E-12 7.37E·12 7. 37E- 12 
sn124 5.79E·12 6.15E·12 6.51E-12 6.87E·12 7.23E·12 
dy162 5.55E-12 5.90E·12 6.24E·12 6.59E·12 6.93E-12 

i 131 6.77E-12 6.79E·12 6.79E-12 6.79E·12 6.79E·12 
dy164 5.07E-12 5.39E·12 5.70E-12 6.02E·12 6.34E·12 
as 75 4.32E·12 4.59E-12 4.86E·12 5.13E-12 5.40E·12 
y 90 2.94E-12 3.10E-12 3.27E·12 3.43E·12 3.59E·12 

eu152 1.87E-12 2.22E·12 2.62E·12 3.06E·12 3.54E·12 
sn118 2.36E·12 2.50E·12 2.65E·12 2.80E·12 2.95E·12 
ba136 2.29E·12 2.43E·12 2. 57E·12 2.72E·12 2.86E·12 
sn122 2.01E·12 2.14E-12 2.26E-12 2.39E·12 2.52E·12 
cd116 2.01E-12 2.13E-12 2.26E·12 2.38E·12 2.51E·12 
cs134 1.85E·12 1.98E·12 2.11E-12 2.24E-12 2.37E·12 
ru 99 1.54E-12 1.66E·12 1. 79E-12 1.92E-12 2.06E·12 
sn120 1.50E-12 1.60E·12 1.69E·12 1.78E-12 1. 88E ·12 
te129m 1. 80E ·12 1.80E·12 1.80E·12 1.80E·12 1.80E·12 
kr 82 1.27E-12 1.35E·12 1.43E-12 1.51E-12 1.59E·12 
dy163 1.23E·12 1.30E·12 1. 38E·12 1.46E-12 1 .. 53E-12 
ge 73 1. 18E ·12 1.25E-12 1.33E·12 1.40E·12 1 .. 48E·12 
xe130 7.83E-13 8.33E·13 8.82E·13 9.32E-13 9.81E·13 
in113 5.60E·13 6.27E·13 6.98E-13 7.71E·13 8.48E·13 
mo 96 5.55E·13 5.90E·13 6.26E·13 6.62E-13 6.97E·13 
ge 76 4.29E·13 4.55E·13 4.82E·13 5.09E·13 5.36E·13 
pm148 3.21E·13 3.29E·13 3.34E·13 3.38E·13 3.42E·13 
gd160 2.69E·13 2.86E·13 3.02E·13 3.19E·13 3.36E·13 
ag111 3.14E-13 3.15E·13 3.15E-13 3.15E-13 3.15E·13 
eu157 2.75E·13 2.97E-13 2.97E·13 2.97E-13 2.97E·13 
te126 2.09E-13 2.22E·13 2.35E·13 2.48E·13 2.61E·13 
ru100 1.83E·13 1.99E·13 2.16E·13 2.34E·13 2.52E·13 
cd115m 2.37E·13 2.37E·13 2.37E·13 2.37E·13 2.37E·13 
gd152 1.10E·13 1.32E·13 1.57E-13 1.85E·13 2 .. 16E-13 
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gd154 8.21E-14 9.48E-14 1. 09E- 13 1.24E-13 1.40E-13 
sm148 9.06E-14 1.01E·13 1.12E-13 1.23E-13 1.34E-13 
ho165 8.44E-14 8.97E- 14 9.50E-14 t.OOE-13 1. 06E-13 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 43 
0 fraction of total absorCtion rate 

power= .OOmw, burnup= 15.mwd, flux= 2.70E+ 8n/cm**2·sec 
0 initial 3104.9 d 3287.5 d 3470.1 d 365<!. 7 d 

nd142 5.41E-14 6.11E-14 6.85E-14 7.64E-14 8.46E-14 
ba135 4.76E·14 5.34E-14 5.95E-14 6.60E·14 7.28E-14 
ba134 4.10E-14 4.67E-14 5. 28E-14 5.93E-14 6.62E-14 
sr 87 4.93E-14 5.24E-14 5.54E-14 5.85E-14 6.16E-14 
te124 4.87E-14 5.19E-14 5.50E-14 5.81E-14 6.13E-14 
cs136 5.54E-14 5.56E-14 5.56E-14 5.57E-14 5.57E-14 
pd104 3.41E-14 3.85E-14 4.32E-14 4.82E-14 5.3SE-14 
nb 94 2. 78E-14 2.96E·14 3.13E-14 3.31E-14 3.48E-14 
ge 74 2.39E-14 2.54E-14 2.69E-14 2.84E-14 2.99E·14 
ru105 2.25E-14 2.94E-14 2.94E-14 2.94E-14 2.94E-14 
sn12S 2.90E-14 2.92E-14 2.92E-14 2.92E-14 2.92E-14 
ge 72 1.60E-14 1.70E-14 1.80E-14 1.90E-14 2.0!JE·14 
sr 86 1.39E·14 1.4BE-14 1. 57E-14 1.66E-14 1. 75E-14 
rb 88 8.90E-15 1.30E-14 1.30E-14 1.30E-14 1.3!JE·14 
se 76 9.32E-15 9.90E-15 1.05E-14 1.11E-14 1. HE·14 

i135 8.35E-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 1.01E·14 
te132 9.45E-15 9.61E-15 9.61E-15 9.61E-15 9.6'1E-15 
cd110 6.25E-15 6.96E-15 7.70E-15 8.47E-15 9.29E-15 
te134 8.74E-16 5.90E-15 5.90E-15 5.90E-15 5.90E-15 
br 79 3.50E-15 3.95E-15 4.43E-15 4.93E-15 5.46E-15 
xe128 2.40E-15 2.56E-15 2.73E-15 2.89E-15 3.06E-15 
xe129 1.95E·15 2.21E-15 2.47E-15 2.76E-15 3.05E-15 
sb126 3.02E-15 3.03E-15 3.03E-15 3.03E-15 3.03E-15 
ag107 1.83E·15 2.07E-15 2.32E-15 2.58E-15 2.86E-15 
er166 2.24E-15 2.38E-15 2.52E-15 2.67E-15 2.8'1E-15 
d~160 1. 96E-15 2.11E-15 2.25E-15 2.40E-15 2.55E-15 
s 124 2.11E·15 2.11E-15 2.11E-15 2.11E-15 2.11E-15 
in117m 1.85E-15 2.11E-15 2.11E-15 2.11E-15 2.1'1E-15 
nb 93 7.56E-16 8.98E·16 1.06E-15 1.23E-15 1.43E-15 
kr 80 6.69E-16 7.11E-16 7.53E-16 7.95E-16 8.3i7E-16 

1130 6.55E-16 7.27E-16 7.28E-16 7.29E-16 7.29E-16 
ln117 5.50E-16 6.19E-16 6.19E-16 6. 19E-16 6. 19E-16 
tb160 3.80E-16 3.85E·16 3.90E-16 3.96E-16 4.01E-16 
rb 86 2.45E-16 2.46E-16 2.46E-16 2.46E-16 2.46E-16 
dy165 1.23E-16 2.12E-16 2.12E-16 2.13E-16 2.13E-16 
te122 1.17E· 16 1.27E-16 1.36E-16 1.46E-16 1.56E-16 
sn116 9.79E-17 1.09E-16 1.20E-16 1.33E-16 1.45E-16 
cd118 2.48E-17 1.21E-16 1.21E-16 1.21E-16 1.21E-16 
ge 75 3.42E·17 8.72E·17 8.72E-17 8.72E-17 8.72E-17 
cr142 5.17E· 17 5.90E-17 6.24E-17 6.59E-17 6.94E-17 

e 9 5.31E·17 5.64E-17 5.98E·17 6.31E-17 6.64E-17 
te123 4.56E-17 4.86E-17 5.16E-17 5.46E-17 5.76E-17 
fn119m 4.22E·19 3.03E·17 3.03E-17 3.03E-17 3.03E-17 
l i 7 2.18E-17 2.31E-17 2.45E-17 2.59E-17 2. 72E-17 
er167 9.13E·18 9.74E·18 1.03E-17 1.09E-17 1.16E-17 
fn119 1.62E·21 2.37E-18 2.37E-18 2.37E-18 2.37E-18 
cd108 4.48E-19 4.77E·19 5.06E·19 5.35E-19 5.63E-19 
cs134m 2.58E·19 4.33E·19 4.58E-19 4.84E-19 5.09E-19 , aas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 44 

0 fraction of total absorgtion rate 
power• .OOmw, burnup• 15.mwd, flux= 2.70E+ 8n/cm**2-sec 
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0 initial 3104.9 d 3287.5 d 3470.1 d 365;!~. 7 d 

cd109 1.95E-19 1.96E-19 1. 98E-19 1.99E-19 2.00E-19 
sn114 8.58E-21 9.40E-21 1.03E-20 1.12E-20 1.2i~E-20 
ag110 2.03E-23 9.36E-21 9.88E-21 1.04E-20 1.09E-20 
in120 .OOE+OO 3.98E-22 3.98E-22 3.98E-22 3.98E-22 
in120m .OOE+OO 4.28E-23 4.28E-23 4.28E-23 4.29E-23 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 light elements page 45 
power= 4.000E-03mw, burnup=1.4610E+01mwd[ flux= 2.79E+08ntcm**2-sec 

0 nuc ide 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 8.59E··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 4 .OOE+OO 5.14E-35 5.37E-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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 1.37E-08 1.45E-08 1.54E-08 1.62E-08 1. 70E··08 
ne 21 3.48E-15 3.90E-15 4.35E-15 4.81E-15 5.30E··15 
ne 22 5.26E·11 5.75E-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 4.55E-30 4.51E-15 4.51E-15 4.51E-15 4.51E·15 
na 25 4.82E-43 4.64E-28 4.92E-28 5.19E-28 5.47E·28 
mg 24 1.03E-04 1.08E-04 1.14E-04 1.20E-04 1.26E·04 
mg 25 1.53E-11 1. 63E -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 9.29E-28 1.03E-27 1.15E-27 1.26E-27 
al 30 .OOE+OO 1.51E-40 1. 78E-40 2.08E-40 2.42E-40 
si 28 2.98E-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 3.71E·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 5.10E-32 
si 32 3.85E-40 4.89E-40 6.11E-40 7.55E-40 9.22E·40 

totals 5.75E+04 5. 75E+04 5.75E+04 5.75E+04 5.75E+04 
0 flux 2.70E+08 2.70E+08 2. 70E+08 2.70E•08 
1 

sas2h: far-field crft based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 46 
power= 4.000E·03mw, burnup=1.4610E+01mwd[ flux= 2.79E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 
basis • single reactor assembly 

charge 3104.9 d 3287.5 d 3470.1 d 3652.7 d 
he 4 4.57E·04 4.89E-04 5.21E-04 5.54E-04 5.87E·04 
pb206 4.00E·13 5.15E·13 6.53E·13 8. 18E- 13 1.01E·12 
pb207 4.08E-11 4.89E-11 5.79E-11 6.79E-11 7.90E-11 
pb208 1.82E·11 2.22E·11 2.66E·11 3.15E·11 3.69E·11 
pb209 8.78E·17 9.86E-17 1.11E-16 1.24E-16 1.37E-16 
pb210 8.14E·12 9.72E·12 1.15E·11 1.35E·11 1.57E·11 
pb211 1.39E·15 1.56E·15 1.75E·15 1.94E-15 2.14E·15 
pb212 1.29E·14 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 
ra223 6.34E-13 7.13E-13 7.96E-13 8.83E-13 9.74E·13 
ra224 1.07E-13 1.21E-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 7.51E-09 8.48E-09 9.50E-09 1.06E-08 1.17E· 08 
ra228 6.06E-15 6.72E-15 7.41E-15 8. 12E -15 8.85E·15 
ac225 6.44E-15 7.28E-15 8.17E-15 9.12E-15 1.01E·14 
ac227 4.48E-10 5.03E-10 5.61E-10 6.22E-10 6.86E·10 
ac228 7.39E·19 8.21E-19 9.05E-19 9.91E-19 1.08E-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 1.57E-12 
th228 2.03E·11 2.29E-11 2.57E-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 3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E·09 
th232 4.13E-05 4.39E-05 4.65E-OS 4.91E-05 5.16E··05 
th233 1.05E-17 4.02E-16 4.26E-16 4.50E-16 4.73E .. 16 
th234 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E .. 07 
pa231 5.75E·06 6.11E-06 6.47E-06 6.83E-06 7.19E .. 06 
pa232 9.48E·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 B.09E-12 8.09E-12 B.09E-12 B.09E-12 B.09E .. 12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u230 1.60E-23 1.76E-23 1.92E-23 2.0BE-23 2.24E··23 
u231 B.05E-20 8.66E-20 9.18E-20 9.69E-20 1.02E·19 
u232 1.26E-09 1.38E-09 1.50E-09 1.63E-09 1.75E·09 
u233 1.08E-04 1.15E-04 1.21E-04 1.28E-04 1.35E·04 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E·~oo 
u235 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. 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 3.17E-07 3.17E·07 3.17E-07 3.17E-07 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 8.59E·12 8.60E-12 8.60E-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.S9E-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+01mwd( flux= 2.79E+08n/cm**2-sec 

0 nuc ide 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 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 2.57E-15 9.32E-15 9.32E-15 9.32E-15 9.32E-15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 9.57E-10 9.74E·10 9.89E·10 1.00E-09 1.01E-09 
pu237 1.40E·14 1.48E-14 1.57E-14 1.65E-14 1.74E-14 
pu238 1.45E·03 1.53E-03 1.62E-03 1.71E-03 1.79E-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 Z.SOE-06 
pu241 7.79E-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 2.0SE-24 3.40E-24 4.25E·24 5.25E-24 6.42E-24 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08 0 

0 .results on Logical unit no. 71, position 1, for time step 4, subcase 6. (run position 
title: sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 

1, case position 1) 

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

decay, following reactor irradiation identified by: power= 4.000E·03mw, burnup=1.4610E+01mwd, 
0 nuclide concentrations, grams 

h 1 
he 4 
na 23 
mg 24 
al 27 
si 28 

total 

basis =single reactor assembly 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

8.59E·07 8.59E·07 8.59E·07 8.59E·07 8.59E·07 8.59E·07 8.59E·07 
5.68E·07 5.68E·07 5.68E·07 5.68E·07 5.68E·07 5.68E-07 5.68E·07 
1. 73E+OS 1. 73E+OS 1. 73E+OS 1. 73E+OS 1. 73HOS 1. 73E+OS 1. 73E+OS 
3.01E·03 3.01E-03 3.01E-03 3.01E·03 3.01E·03 3.01E·03 3.01E·03 
1.35E+06 1.3SE+06 1.35E+06 1.35E+06 1.3SE+06 1.35E+06 1.35E+06 
1.02E·02 1.02E·02 1.02E·02 1.02E·02 1.02E·02 1.02E·02 1.02E·02 
1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 1.52E+06 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 
decay, following reactor irradiation identified by: power== 4.000E-03mw, burnup=1.4610E+01mwd, 

0 element radioactivity, curies 
basis =single reactor assembly 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
2. 73E-06 2.18E··06 1. 7SE·06 1.40E·06 
3.08E·06 2.53E-06 2.08E·06 1.71E·06 

na 
totals 

initial 304.4 d 608.8 d 
8.39E+OO 4.25E·06 3.40E·06 
2.5SE+01 4.64E·06 3.78E-06 

sas2h: far-field crit based on b&w 1Sx15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 
decay, following reactor irradiation identified by: power:: 4.000E·03mw, burnup=1.4610E+01mwd, 

0 element thermal power, watts 
basis ssingle reactor assembly 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
3.86E·08 3.09E-08 2.47E·08 1.98E·08 
3.86E-08 3.09E-08 2.47E·08 1.98E·08 

na 
totals 

initial 
1.70E·01 
4.76E·01 

304.4 d 608.8 d 
6.01E·08 4.81E-08 
6.01E·08 4.82E·08 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8X uo2 
decay, following reactor irradiation Identified by: power·= 4.000E-03mw, burnup=1.4610E+01mwd, 

0 nuclide gamma power, watts 
basis zslngle reactor assembly 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
3.54E·08 2.84E·08 2.27E·08 1.82E·08 
3.54E·08 2.84E·08 2.27E·08 1.82E·08 

1 

na 22 
total 

initial 304.4 d 608.8 d 
6.90E·08 5.52E·08 4.42E·08 
3.31E·01 5.52E·08 4.42E·08 

light elements page 
flux= 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 

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

48 

49 

so 

51 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 52 
decay, following reactor irradiation identified by: power= 4.000E·03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2·sec 

0 nuclide concentrations, gram atoms 
basis • single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
he 4 5.87E·04 6.42E·04 6.97E·04 7.52E·04 8.07E·04 8.62E·04 9.17E·04 
th230 2.55E·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 5.37E·07 5.37E-07 5.37E-07 5.37E·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 1.35E·04 1.48E·04 1.61E·04 1.74E-04 1.86E·04 1.99E·04 2.12E·04 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 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+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+04 3.64E+04 3.64E+04 3.64E+04 
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np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
pu238 1. 79E-03 1. 78E-03 1.77E-03 1. 76E-03 1. 75E··03 1. 74E-03 1. 73E-03 
pu239 5.07E-02 5.07E-02 5.07E-02 5.07E-02 5.07E .. 02 5.07E-02 5.07E·02 
pu240 2.50E-06 2.50E-06 2.50E-06 2.50E-06 2.50E .. 06 2.50E·06 2.50E-06 

total 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 53 
decay, following reactor irradiation identified by: power•= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec 

0 element concentrations, gram atoms 
basis = single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
he 5.87E-04 6.42E-04 6.97E-04 7.52E-04 8.07E·04 8.62E·04 9.17E·04 
th 3.08E-04 3.33E-04 3.59E-04 3.84E-04 4.10E·04 4.36E-04 4.61E·04 
pa 8.65E-06 9.25E-06 9.8SE-06 1.05E-05 1.11E·05 1.17E-05 1.23E·05 

u 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
np 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E·~01 4.21E+01 4.21E+01 
pu 5.25E-02 5.25E-02 5.25E-02 5.25E-02 5.25E·02 5.25E-02 5.25E-02 

totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 54 
decay, following reactor irradiation identified by: power== 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis =sin,le reactor assembl~ 

initial 304.4 d 608.8 d 913.1 d 121 .5 d 1521.9 d 18 6.3 d 
he 4 2.35E-03 2.57E-03 2.79E-03 3.01E-03 3.23E-03 3.45E-03 3.67E-03 
ra226 2.65E-06 3.11E-06 3.61E-06 4.14E-06 4.71E-06 5.32E-06 5.96E-06 
th229 6.66E·07 7.84E-07 9.13E-07 1. OSE- 06 1.20E-06 1.36E-06 1.53E-06 
th230 5.88E-02 6.37E-02 6.85E-02 7.34E-02 7.83E-02 8.32E-02 8.81E-02 
th231 6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 6.98E-07 
th232 1.20E-02 1.30E-02 1.40E-02 1.SOE-02 1.60E-02 1. 70E·02 1.80E-02 
th234 1.26E-04 1. 26E·04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 
pa231 1.66E-03 1.80E-03 1.94E-03 2.08E-03 2.22E-03 2.36E-03 2.50E-03 
pa233 3.39E-04 3.39E-04 3.39E·04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 
u232 4.07E·07 4.46E-07 4.77E-07 5.01E-07 5.20E-07 5.35E-07 5.46E·07 
u233 3.15E·02 3.4SE-02 3.75E·02 4.04E-02 4.34E-02 4.64E·02 4.94E-02 
u234 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 
u235 1. 72E+OS 1. 72E+05 1. 72E+OS 1. 72E+05 1. 72E+05 1. 72E+05 1. 72E+OS 
u236 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
pu238 4.27E-01 4.24E·01 4.22E-01 4.19E-01 4.16E-01 4.13E-01 4.11E·01 
pu239 1.21E+01 1.21E+01 1.21E+01 1.21E+01 1.21E+01 1. 21E+01 1.21E+01 
pu240 6.00E·04 6.00E·04 5.99E-04 5.99E-04 5.99E-04 5.99E·04 5.99E-04 

total 8.88E+06 8.88E+06 8.8BE+06 8.88E+06 8.88E+06 8. 88E+06 8.88E+06 

sas2h: far-field crft based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 55 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec 

0 element concentrations, grams 
basis •sin,le reactor assembl~ 

initial 304.4 d 608.8 d 913.1 d 121 .5 d 1521.9 d 18 6.3 d 
he 2.35E-03 2.57E·03 2.79E-03 3.01E-03 3.23E-03 3.45E-03 3.67E·03 
ra 2.65E·06 3.11E-06 3.61E-06 4 .14E- 06 4.71E-06 5.32E·06 5.96E-06 
th 7.09E·02 7.68E-02 8.27E-02 8.85E-02 9.44E-02 1.00E-01 1.06E·01 
pa 2.00E·03 2.14E·03 2.28E-03 2.42E-03 2.56E-03 2.70E·03 2.84E-03 

u 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 8.87E+06 
np 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
pu 1.25E+01 1.26E+01 1.26E+01 1. 25E+01 1.25E+01 1. 25E+01 1.25E+01 

totals 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 actfnfdes page 56 
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-decay, following reactor irradiation identified bi: power• 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec 
0 nuc ide radioactivity, curies 

basis =sin~Le reactor assembly 
initial 304.4 d 608.8 d 913.1 d 1217. d 1S21.9 d· 1826.3 d 

tl207 1.11 E- OS 1.31E-OS 1.S1E-OS 1. 72E-OS 1.94E .. OS 2.17E-OS 2.41E-OS 
tl208 2.13E·06 2.46E-06 2.78E-06 3.07E-06 3.33E .. 06 3.S6E-06 3.76E-06 
pb210 2.S1E-07 3.17E-07 3.94E·07 4.82E-07 S.81E .. 07 6.93E-07 8.17E-07 
pb211 1.11E-OS 1.31E-OS 1.S1E·OS 1. 72E-OS 1.94E··OS 2.18E·OS 2.42E-OS 
pb212 S.91E-06 6.84E-06 7.73E·06 B.SSE-06 9.27E··06 9.91E-06 1.0SE·OS 
cb214 2.62E·06 3.08E·06 3.S7E-06 4.09E·06 4.66E··06 S.26E-06 S.89E·06 

i210 2.S1E-07 3. 18E·07 3.94E-07 4.82E·07 S.81E··07 6.93E-07 8.18E·07 
bi211 1.11E·OS 1.31E·OS 1.S1E·OS 1. 72E ·OS 1.94E·OS 2.18E·OS 2.42E·OS 
bi212 S.91E·06 6.84E·06 7.73E·06 8.SSE·06 9.27E·06 9.91E·06 1.0SE·OS 
bi214 2.62E·06 3.08E·06 3.S7E·06 4.09E·06 4.66E·06 S.26E·06 S.89E·06 
po210 2.12E·07 2.71E-07 3.40E·07 4.20E·07 S.10E ·07 6.13E·07 7.27E·07 
po212 3.79E·06 4.38E·06 4.9SE·06 S.47E·06 S.94E·06 6.3SE·06 6.70E·06 
po214 2.62E·06 3.08E·06 3.S7E·06 4.09E·06 4.66E·06 S.26E·06 S.89E·06 
po21S 1.11 E ·OS 1.31E·OS 1.S1E·OS 1. 72E·OS 1.94E ·OS 2.18E·OS 2.42E·OS 
po216 S.91E·06 6.84E-06 7.73E-06 8.SSE·06 9.27E·06 9.91E·06 1.0SE-OS 
po218 2.62E·06 3.08E·06 3.S7E·06 4.10E·06 4.66E·06 5.26E·06 5.89E-06 
rn219 1. 11 E ·OS 1.31E·05 1.51E·OS 1. 72E·OS 1.94E ·OS 2.18E-OS 2.42E·OS 
rn220 5.91E·06 6.84E·06 7.73E·06 8.SSE·06 9.27E·06 9.91E·06 1.0SE·OS 
rn222 2.62E·06 3.08E-06 3.57E·06 4.10E·06 4.66E·06 5.26E-06 5.89E·06 
ra223 1.11E·OS 1.31E-OS 1.51E·OS 1. 72E-OS 1.94E-OS 2.18E·OS 2.42E·OS 
ra224 S.91E·06 6.84E·06 7.73E·06 8.SSE·06 9.27E-06 9.91E·06 1.0SE·OS 
ra226 2.62E-06 3.08E·06 3.S7E·06 4.10E·06 4.66E·06 5.26E·06 S.89E·06 
ac227 1.13E·OS 1.31E·OS 1 .S1E·OS 1. 72E·OS 1.94E·OS 2.17E·OS 2.41E·OS 
th227 1.10E·OS 1.30E·OS 1 .49E·OS 1. 70E·OS 1.92E·OS 2.1SE·OS 2.39E·OS 
th228 S.89E·06 6.82E·06 7.70E·06 8.S2E·06 9.24E-06 9.87E·06 1.04E·OS 
th230 1. 21 E- 03 1.31E·03 1.41E·03 1.S1E-03 1 .62E·03 1. 72E·03 1.82E·03 
th231 3.71E·01 3.71E-01 3.71E·01 3. 71E·01 3.71E-01 3.71E·01 3.71E·01 
th234 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 
pa231 7.8SE·OS 8.51E-OS 9. 16E ·OS 9.82E·OS 1.0SE-04 1.11E·04 1.18E·04 
pa233 7.04E+OO 7.0SE+OO 7.0SE+OO 7.0SE+OO 7.0SE+OO 7.0SE+OO 7.0SE+OO 
pa234m 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 
pa234 3.78E·03 3.79E·03 3.79E·03 3.79E·03 3.79E·03 3.79E·03 3.79E·03 

u232 8.98E·06 9.84E·06 1.0SE-OS 1.11E·OS 1.1SE·OS 1. 1 8E ·OS 1.21E·OS 
u233 3.03E·04 3.32E-04 3.61E·04 3.90E·04 4.19E·04 4.48E-04 4.76E·04 
u234 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 
u23S 3.71E·01 3. 71E·01 3.71E-01 3. 71E·01 3.71E·01 3.71E·01 3.71E·01 
u236 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 2.66E+OO 
u238 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 

np237 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 
pu236 1. 2SE·04 1. 03E·04 8.41E-OS 6.89E·OS 5.65E·05 4.63E·OS 3.79E·05 
pu238 7.31E+OO 7.27E+OO 7.22E+OO 7.18E+OO 7.13E+OO 7. 08E+OO 7.04E+OO 
pu239 7.52E·01 7.53E·01 7.53E·01 7.53E·01 7.53E·01 7.53E·01 7.S3E·01 
pu240 1.36E·04 1.36E·04 1.36E·04 1.36E·04 1.36E·04 1.36E·04 1.36E·04 
pu241 3.69E·06 3.54E·06 3.40E·06 3.27E·06 3.14E·06 3.02E·06 2.90E·06 

total 5.29E+03 4.74E+01 4.74E+01 4.73E+01 4.73E+01 4.73E+01 4.72E+01 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actinides page 57 
decay, following reactor irradiation identif1ed 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 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
tl 8.25E·08 9.62E·08 1.09E·07 1.23E·07 1.3SE·07 1.47E·07 1.59E·07 

c~ 5.42E·08 6.37E·08 7.31E·08 8.29E·08 9.30E-08 1.03E·07 1. 14E·07 
5.78E·07 6.80E·07 7.80E·07 8.8SE·07 9.93E·07 1.10E·06 1.22E·06 

po 1 .17E·06 1 .37E· 06 1.57E·06 1. 77E·06 1 .98E·06 2.18E-06 2.39E·06 
at 5.64E·09 6.63E·09 7.72E·09 8.90E·09 1.02E·08 1. 15E·08 1.30E·08 
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rn 7.73E·07 9.07E·07 1.04E·06 1.17E· 06 1.31E·06 1.45E·06 1.60E-06 
fr 5.48E·09 6.44E-09 7.49E·09 8.63E·09 9.85E·09 1.12E-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. 77E· 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 3.22E·02 3.22E·02 3.22E·02 

u 7.55E+OO 5.36E·01 5.36E·01 5.36E·01 5.36E·01 5.36E·01 5.36E·01 
np 7.11E+OO 2.01E·01 2.01E·01 2.01E·01 2.01E·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+OO 1.03E+OO 1.03E+OO 1.03E-t·OO 1.03E+OO 1.03E+OO 
1 

sas2h: far-field crit based on b&w 15x15! 3.00wtX, 20gwd/mtu 40X h2o/ SX uo2 
decay, following reactor irradiation identified by: power~ 4.000E·03mw, burnup=1.4610E+01mwd, 

0 nuclide gamma power, watts 
basis =single reactor assembly 

tl208 
pb211 
pb212 
pb214 
bi211 
bi212 
bi214 
rn219 
ra223 
th227 
th230 
th231 
th234 
pa231 
pa233 
pa234m 
pa234 

u234 
u235 
u236 
u238 

np237 
pu238 
pu239 

total 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
4.23E·08 4.90E·08 5.53E-08 6.12E·08 6.64E·08 7.10E·08 7.49E·08 
4.46E·09 5.27E·09 6.06E·09 6.90E·09 7.79E·09 8.72E-09 9.70E·09 
5.08E·09 5.88E·09 6.64E·09 7.35E·09 7.97E·09 8.52E-09 8.99E·09 
3.88E·09 4.56E·09 5.29E·09 6.07E-09 6.90E·09 7.79E-09 8.73E-09 
3.09E-09 3.65E·09 4.19E·09 4.78E-09 5.39E·09 6.04E-09 6.71E-09 
3.69E-09 4.27E·09 4.82E-09 5.33E-09 5.78E·09 6.18E-09 6.52E-09 
2.34E·08 2.75E·08 3.19E-08 3.66E-08 4.16E·08 4.70E·08 5.27E·08 
3.70E-09 4.36E-09 5.02E-09 5.71E·09 6.45E·09 7.22E·09 8.03E·09 
8.87E-09 1.05E-08 1.20E·08 1.37E·08 1.55E·08 1.73E·08 1.93E·08 
7.21E-09 8.53E-09 9.81E-09 1.12E·08 1.26E·08 1.41E·08 1.57E-08 
1.21E·08 1.31E-08 1.41E-08 1.51E-08 1.61E·08 1.71E-08 1.81E-08 
6.82E·05 6.82E-05 6.82E-05 6.82E-05 6.82E·05 6.82E·05 6.82E-05 
1.67E-04 1.67E-04 1.67E-04 1.67E-04 1.67E·04 1.67E-04 1.67E·04 
1.86E-08 2.02E-08 2.17E-08 2.33E-08 2.48E·08 2.64E-08 2.80E-08 
9.33E·03 9.34E·03 9.34E·03 9.34E-03 9.34E·03 9.34E-03 9.34E·03 
1.92E·04 1.92E·04 1.92E·04 1.92E·04 1.92E-04 1.92E-04 1.92E·04 
4.40E·05 4.40E·05 4.40E·05 4.40E·05 4.40E·05 4.40E·05 4.40E·05 
1.26E·04 1.26E·04 1.26E·04 1.26E·04 1.26E·04 1.26E·04 1.26E·04 
3.66E·04 3.66E·04 3.66E·04 3.66E·04 3.66E·04 3.66E-04 3.66E·04 
2.68E·05 2.68E·05 2.68E·05 2.68E·05 2.68E·05 2.68E·05 2.68E·05 
2.32E·05 2.32E·05 2.32E·05 2.32E·05 2.32E·05 2.32E-05 2.32E·05 
1.47E·03 1.47E·03 1.47E·03 1.47E-03 1.47E·03 1.47E-03 1.47E·03 
8.24E·05 8.19E·05 8.14E·05 8.08E·05 8.03E·05 7.98E-05 7.93E·05 
3.61E·06 3.61E·06 3.61E·06 3.61E·06 3.61E·06 3.61E·06 3.61E·06 
3.97E+OO 1.19E·02 1.19E·02 1.19E·02 1.19E·02 1.19E·02 1.19E·02 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ SX uo2 
decay, following reactor irradiation identified by: power= 4.000E·03mw, burnup=1.4610E+01mwd, 

0 nuclide concentrations, grams 

initial 
h 3 1.65E·05 

ge 72 1.26E·06 
ge 73 5.53E·06 
ge 74 4.84E·06 
as 75 5.64E·05 
ge 76 1.88E·04 
se 77 4.17E·04 
se 78 1.10E·03 
se 79 2.28E·03 
se 80 6.79E·03 
br 81 1.01E·02 
se 82 1. 75E·02 
kr 82 3.25E·06 

304.4 d 
1.57E·05 
1.26E·06 
5.53E·06 
4.84E·06 
5.64E·05 
1. 88E·04 
4.17E·04 
1.10E·03 
2.28E·03 
6.79E·03 

. 1 .01E·02 
1. 75E·02 
3.25E·06 

608.8 d 
1.50E·05 
1.26E·06 
5.53E·06 
4.84E·06 
5.64E·05 
1.88E·04 
4.17E·04 
1.10E·03 
2.28E·03 
6.79E·03 
1.01E·02 
1.75E·02 
].25E·06 

basis •single reactor assembly 
913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.43E·05 1.37E·05 1.30E·05 1.24E·05 
1.26E·06 1.26E·06 1.26E·06 1.26E·06 
5.53E·06 5.53E-06 5.53E·06 5.53E·06 
4.84E·06 4.84E·06 4.84E·06 4.84E·06 
5.64E·05 5.64E-05 5.64E-05 5.64E·05 
1.88E·04 1.88E·04 1.88E·04 1.88E·04 
4.17E·04 4.17E·04 4.17E·04 4.17E·04 
1.10E·03 1.10E·03 1.10E·03 1.10E·03 
2.28E·03 2.28E·03 2.28E·03 2.28E·03 
6.79E·03 6.79E·03 6.79E·03 6.79E·03 
1.01E-02 1.01E·02 1.01E·02 1.01E·02 
1.75E·02 1.75E·02 1.75E·02 1.75E·02 
3.25E·06 3.25E·06 3.25E·06 3.25E·06 

Page 41 

actinides page 58 
flux= 2.79E+08n/cm**2-sec 

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

59 
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kr 83 2.91E-02 2.91E-02 2.91E-02 2.91E-02 2.91E-02 2.91E-02 2.91E-02 
kr 84 5.86E·02 5.86E-02 5.86E-02 5.86E-02 5.86E-02 5.86E-02 5.86E-02 
kr 85 1.07E-02 1.02E-02 9.64E-03 9.14E-03 8.66E-03 8.20E-03 7.77E-03 
rb 85 5.71E-02 5.77E-02 5.82E-02 5.87E-02 5.92E-02 5.96E-02 6.01E-02 
kr 86 1.10E·01 1.10E-01 1.10E-01 1.10E-01 1.10E-01 1.10E-01 1.10E·01 
rb 87 1.44E-01 1.44E-01 1.44E-01 1.44E-01 1.44E-01 1.44E-01 1.44E-01 
sr 88 2.07E-01 2.07E-01 2.07E-01 2.07E-01 2.07E-01 2.07E-01 2.07E-01 

y 89 2.76E-01 2.81E-01 2.81E-01 2.81E-01 2.81E-01 2.81E-01 2.81E-01 
sr 90 3.04E-01 2.98E-01 2.92E-01 2.86E-01 2.80E-01 2.74E-01 2.69E·01 

y 90 7.90E-05 7.74E-05 7.59E-05 7.43E-05 7.28E-05 7.13E-05 6.99E-05 
zr 90 3.89E·02 4.51E-02 5.12E-02 5.71E-02 6.29E-02 6.86E-02 '/.42E-02 
zr 91 3.43E·01 3.51E-01 3.51E-01 3.51E-01 3.51E-01 3.51E-01 3.51E-01 
zr 92 3.58E·01 3.58E-01 3.58E-01 3.58E-01 3.58E-01 3.58E-01 3.58E-01 
zr 93 2.56E-01 2.56E-01 2.56E-01 2.56E-01 2.56E-01 2.56E-01 2.56E-01 
nb 93m S.OSE-07 5.82E-07 6.56E-07 7.28E-07 7.98E-07 8.64E-07 9.29E-07 
zr 94 3.94E-01 3.94E-01 3.94E-01 3.94E-01 3.94E-01 3.94E-01 3.94E-01 
mo 95 3.86E-01 4.01E-01 4.02E-01 4.02E-01 4.02E-01 4.02E-01 4.02E-01 
zr 96 3.94E-01 3.94E-01 3.94E·01 3.94E-01 3.94E-01 3.94E-01 3.94E-01 
mo 96 3.SOE-05 3.50E-05 3.50E-05 3.50E-05 3.50E-05 3.50E-05 3.50E-05 
mo 97 3.58E-01 3.58E-01 3.58E-01 3.58E-01 3.58E-01 3.58E·01 3.58E-01 
mo 98 3. 72E-01 3.72E-01 3.72E-01 3. 72E-01 3.72E-01 3. 72E-01 3. 72E-01 
tc 99 3.96E-01 3.96E-01 3.96E-01 3.96E-01 3.96E-01 3.96E-01 3.96E-01 
ru 99 1.94E-OS 2.05E-05 2.15E-05 2.26E-05 2.37E-05 2.48E-05 2.59E-05 
mo100 4.10E-01 4.10E-01 4.10E·01 4.10E-01 4.10E-01 4.10E-01 4.10E-01 
ru100 3.68E-06 3.68E-06 3.68E-06 3.68E-06 3.68E-06 3.68E-06 3.68E-06 
ru101 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 3.39E-01 
ru102 2.87E-01 2.87E-01 2.87E-01 2.87E-01 2.87E-01 2.87E-01 2.87E-01 
rh103 2.09E-01 2.12E-01 2.12E-01 2.12E-01 2.12E-01 2.12E-01 2.12E-01 
ru104 1.32E-01 1.32E-01 1.32E-01 1.32E-01 1.32E-01 1.32E-01 1.32E-01 
pd104 4.54E-06 4.54E-06 4.54E-06 4.54E-06 4.54E-06 4.54E-06 4.54E-06 
pd105 7.34E-02 7.34E-02 7.34E-02 7.34E-02 7.34E-02 7.34E-02 7.34E-02 
ru106 4.77E-03 2.71E-03 1.53E-03 8.69E-04 4.93E-04 2.79E-04 1.58E-04 
pd106 2.78E-02 2.99E-02 3.11E-02 3.17E-02 3.21E-02 3.23E-02 3.24E-02 
pd107 1.24E-02 1.24E-02 1.24E-02 1.24E-02 1.24E-02 1.24E-02 1.24E-02 
pd108 5.95E-03 5.95E-03 5.95E-03 5.95E-03 5.95E-03 5.95E-03 5.95E-03 
ag109 2.99E-03 3.00E-03 3.00E-03 3.00E-03 3.00E-03 3.00E-03 3.00E-03 
pd110 2.43E-03 2.43E-03 2.43E·03 2.43E-03 2.43E-03 2.43E-03 2.43E-03 
cd111 1.60E-03 1. 61 E- 03 1.61E-03 1.61E-03 1.61E-03 1.61E-03 1.61E-03 
cd112 1.29E·03 1.29E-03 1.29E-03 1.29E-03 1.29E-03 1.29E-03 1.29E-03 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission ~roducts page 60 
decay, following reactor irradiation identifted by: power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis •single reactor assembly 

ini tfal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
cd113 1.27E·03 1.27E·03 1.27E·03 1.27E-03 1.27E-03 1.27E-03 1.27E-03 
cd113m 1.67E-05 1. 61 E- OS 1.54E-05 1.48E-05 1.42E-05 1.36E-05 1.31E-05 
in113 4.4SE-06 5.12E-06 5.76E-06 6.38E-06 6.98E-06 7.55E-06 8.09E-06 
cd114 1.12E-03 1.12E-03 1.12E-03 1.12E-03 1.12E-03 1.12E-03 1.12E-03 
in115 8.52E·04 8.53E-04 8.53E-04 8.53E-04 8.53E-04 8.53E-04 8.53E-04 
sn115 4.29E-05 4.29E-05 4.29E·OS 4.29E-05 4.29E·OS 4.29E-05 4.29E-05 
cd116 1.35E·03 1.35E-03 1.35E-03 1.35E-03 1.35E-03 1.35E-03 1.35E-03 
sn117 8.93E-04 8.93E·04 8.93E·04 8.93E-04 8.93E-04 8.93E-04 8.93E-04 
sn118 9.16E·04 9.16E-04 9.16E-04 9.16E-04 9.16E-04 9.16E-04 9.16E-04 
sn119 1.01E-03 1.01E-03 1.01E·03 1.01E-03 1.01E-03 1.01E-03 1.01E-03 
sn120 1.01E·03 1.01E·03 1.01E-03 1.01E-03 1.01E-03 1.01E-03 1.01E·03 
sn121m 6.29E·06 6.22E-06 6.16E-06 6.09E-06 6.03E-06 5.97E-06 5.91E-06 
sb121 1.10E·03 1.10E-03 1.10E·03 1.10E-03 1.10E-03 1.10E-03 1.10E·03 
sn122 1.28E·03 1.28E-03 1.28E-03 1.28E-03 1.28E-03 1.28E-03 1.28E-03 
sb123 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 1.34E-03 
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sn124 2.15E-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 3.85E-04 3.11E·04 2.52E·04 
te125 1.56E·03 1.73E·03 1.87E·03 1.99E·03 2.08E-03 2.15E·03 2.21E·03 
te125m 1.19E·05 1.03E·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 
te126 2.06E·05 2.07E-05 2.07E·05 2.07E·05 2.07E-05 2.08E·05 2.08E·05 

i 127 1.03E·02 1.04E-02 1.04E·02 1.04E·02 1.04E-02 1.04E-02 1.04E·02 
te128 2.99E·02 2.99E·02 2.99E·02 2.99E·02 2.99E-02 2.99E-02 2.99E·02 

i 129 6.41E·02 6.42E-02 6.42E·02 6.42E·02 6.42E-02 6.42E-02 6.42E·02 
te130 1.50E·01 1.50E·01 1.50E·01 1.50E·01 1.50E-01 1.50E·01 1.50E·01 
xe130 1.81E·05 1.81E-05 1.81E·05 1.81E·05 1.81E-05 1.81E·05 1.81E·05 
xe131 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 3.75E·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 
ba134 2.62E·06 3.02E-06 3.33E·06 3.56E·06 3.74E·06 3.87E-06 3.97E·06 
cs135 5.79E·01 5. 79E·01 5.79E·01 5. 79E· 01 5.79E-01 5.79E-01 5.79E·01 
ba135 9.61E·07 1. 11 E · 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 4.78E·04 4.78E·04 4.78E·04 4.78E-04 4.78E-04 4.78E·04 
cs137 5.03E·01 4.94E·01 4.84E·01 4.75E·01 4.66E-01 4.57E-01 4.49E·01 
ba137 6.05E·02 7.01E·02 7.95E·02 8.87E-02 9.78E-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 
La138 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 5.78E-01 5.78E-01 5.78E·01 
ce140 5. 75E·01 5.78E-01 5.78E-01 5.78E-01 5.78E-01 5.78E·01 5.78E·01 
pr141 5.28E·01 5.35E·01 5.35E·01 5.35E·01 5.35E-01 5.35E·01 5.35E·01 
ce142 5.44E·01 5.44E·01 5.44E·01 5.44E·01 5.44E-01 5.44E-01 5.44E-01 
nd142 5.71E·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 5.54E·01 
ce144 5.79E·02 2.76E·02 1.32E·02 6.28E·03 2.99E-03 1.43E-03 6.81E·04 
nd144 4.56E·01 4.86E·01 5.01E·01 5.08E·01 5.11E-01 5 .13E·01 5.13E·01 
nd145 3.72E·01 3.72E·01 3.72E·01 3.72E·01 3.72E-01 3. 72E-01 3.72E·01 
nd146 2.86E·01 2.86E·01 2.86E·01 2.86E·01 2.86E-01 2.86E-01 2.86E·01 
pm147 7.65E·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 1.87E-01 1. 93E · 01 1.98E·01 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission ~roducts page 61 
decay, following reactor irradiation identified by: power= 4.000E·03mw, burnup=1.4610E+01mwd, flux= 2. 9E+08n/cm**2·sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

ini ttal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
nd148 1.63E·01 1.63E·01 1.63E·01 1.63E·01 1.63E-01 1.63E·01 1.63E·01 
sm148 4.73E·06 4. 78E·06 4.78E·06 4. 78E·06 4.78E-06 4.78E·06 4.78E·06 
sm149 1.05E·01 1.05E·01 1.05E·01 1.05E·01 1.05E·01 1.05E·01 1.05E·01 
nd150 6.57E·02 6.57E·02 6.57E·02 6.57E·02 6.57E-02 6.57E·02 6.57E·02 
sm150 7.32E·04 7.32E·04 7.32E·04 7.32E·04 7.32E-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 3.95E·02 
eu151 1.60E·03 1.86E·03 2.12E·03 2.38E·03 2.64E-03 2.89E·03 3.15E·03 
sm152 2. 75E·02 ·2. 7SE- 02 2.75E·02 2. 75E·02 2. 75E-02 2.75E-02 2.75E·02 
eu153 1. 70E·02 1. 70E · 02 1. 70E·02 1. 70E·02 1. 70E-02 1. 70E·02 1.70E·02 
sm154 7.86E·03 7.86E·03 7.86E·03 7.86E·03 7.86E-03 7.86E-03 7.86E·03 
eu155 1.87E·03 1.65E·03 1.46E·03 1.29E·03 1.14E-03 1.01E·03 8.90E·04 
gd155 1.71E·03 1.93E·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 7.32E-04 7.32E·04 7.32E·04 
gd158 3.57E·04 3.57E·04 3.57E-04 3. 57E· 04 3.57E-04 3. 57E·04 3.57E·04 
tb159 1.28E·04 1.28E·04 1.28E·04 1.28E·04 1.28E-04 1. 28E· 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 



Aug 29 14:02 1996 File Name: tuff6.sum BBA000000-01717·0200-00021 REV 00 ATTACHMENT XIV · Page 44 

dy161 1.32E-05 1.32E-05 1.32E-05 1.32E-05 1.32E·05 1.32E-05 1.32E-05 
dy162 3.64E-06 3.64E-06 3.64E-06 3.64E-06 3.64E·06 3.64E-06 3.64E-06 
dy163 1.21E-06 1. 21 E- 06 1.21E-06 1.21E-06 1.21E·06 1.21E-06 1.21E-06 

total 1.52E+01 1.52E+01 1.52E+01 1.52E+01 1 • 52E-t-0 1 1. 52E+01 1.52E+01 

sas2h: far-field crit based on b&w 15x15c 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission ~roducts page 62 
decay, following reactor irradiation identif1ed bf: power~ 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuc ide radioactivity, curies 

Initial 304.4 d 608.8 d 
basis =single reactor assembly 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
h 3 1.59E-01 1.52E-01 1.45E-01 1.38E-01 1.32E·01 1. 26E-01 1.20E-01 

se 79 3.13E-05 3.13E-05 3.13E-05 3.13E-05 3.13E·05 3.13E-05 3.13E·05 
kr 85 4.22E+OO 3.99E+OO 3.78E+OO 3.59E+OO 3.40E-+00 3.22E+OO 3.05E+OO 
sr 90 4.29E+01 4.21E+01 4.12E+01 4.04E+01 3.95E-+01 3.87E+01 3.80E+01 
y 90 4.29E+01 4.21E+01 4.12E+01 4.04E+01 3.96E-+01 3.88E+01 3.80E+01 
y 91 1.98E+02 5.43E+OO 1.47E-01 4.00E-03 1.09E·04 2.95E-06 8.02E-08 

zr 93 6.43E-04 6.43E·04 6.43E·04 6.43E-04 6.43E-04 6.43E-04 6.43E-04 
nb 93m 1.20E-04 1.39E-04 1.57E-04 1.74E-04 1.90E-04 2.06E-04 2.21E-04 
zr 95 2.18E+02 8.09E+OO 3.00E-01 1. 11 E- 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 6.77E-03 6.78E-03 6.78E-03 6.78E-03 6.78E-03 6.78E-03 6.78E-03 
rh102 7.21E-06 5.91E-06 4.84E-06 3.97E-06 3.25E-06 2.66E-06 2.18E-06 
ru106 1.58E+01 8.97E+OO 5.08E+OO 2.88E+OO 1.63E+OO 9.26E-01 5.25E·01 
rh106 1.58E+01 8.97E+OO 5.08E+OO 2.88E+OO 1.63E+00 9.26E-01 5.25E-01 
pd107 6.39E-06 6.39E-06 6.39E-06 6.39E-06 6.39E-06 6.39E-06 6.39E-06 
cd113m 3.76E-03 3.61E-03 3.46E-03 3.32E-03 3.19E-03 3.06E-03 2.94E-03 
sn119m 1.53E·03 7.43E-04 3.62E-04 1. 76E ·04 8.57E-05 4.17E-05 2.03E-05 
sn121 4.68E-01 2.60E·04 2.57E·04 2.54E·04 2.51E-04 2.49E-04 2.46E-04 
sn121m 3.38E·04 3.34E-04 3.31E-04 3.27E·04 3.24E-04 3.21E-04 3 .17E-04 
sn123 5.81E-02 1.14E-02 2.22E-03 4.33E·04 8.45E-05 1.65E·05 3.22E-06 
sb125 9.37E-01 7.61E·01 6.16E·01 4.98E·01 4.03E-01 3.26E·01 2.64E-01 
te125m 2.15E-01 1.85E·01 1.50E·01 1.22E-01 9.85E-02 7 .97E·02 6.45E-02 
sn126 1.01E·04 1.01E·04 1.01E·04 1.01E·04 1.01E-04 1.01E·04 1.01E·04 
sb126 3.87E·03 1.41E·05 1.41E-05 1.41E-05 1.41E·05 1. 41 E · 05 1.41E·05 
sb126m 5.40E·03 1.01E-04 1.01E·04 1.01E-04 1.01E·04 1. 01E· 04 1.01E·04 
te127 4.19E+OO 1.07E·01 1.54E·02 2.23E-03 3.21E·04 4.64E·05 6.69E-06 
te127m 7.28E·01 1.09E·01 1.57E·02 2.27E-03 3.28E-04 4.73E·05 6.83E-06 

1129 1.13E·05 1.13E-05 1.13E·05 1.13E·05 1.13E·05 1.13E·05 1.13E-05 
cs134 2 .16E-03 1.63E·03 1.23E·03 9.30E-04 7.03E-04 5.31E-04 4.01E·04 
cs135 6.67E·04 6.67E·04 6.67E·04 6.67E-04 6.67E-04 6.67E-04 6.67E·04 
cs137 4.38E+01 4.30E+01 4.22E+01 4.14E+01 4.06E+01 3.98E+01 3.90E+01 
ba137m 4.14E+01 4.06E+01 3.98E+01 3.91E+01 3.83E+01 3.76E+01 3.69E+01 
ce144 1.84E+02 8.79E+01 4.19E+01 2.00E+01 9.53E+OO 4.55E+OO 2.17E+OO 
pr144 1.84E+02 8.79E+01 4.19E+01 2.00E+01 9.53E+OO 4.55E+OO 2.17E+OO 
pr144m 2.58E+OO 1.23E+OO 5.87E·01 2.80E·01 1.33E·01 6.36E·02 3.04E-02 
pm147 7.09E+01 5.76E+01 4.62E+01 3.71E+01 2.98E+01 2.39E+01 1.92E+01 
sm151 1.08E+OO 1.07E+OO 1.07E+OO 1.06E+OO 1.05E+OO 1.05E+OO 1.04E+OO 
eu152 5.90E·05 5.65E-05 5.41E-05 5. 18E- 05 4.96E-05 4.75E-05 4.55E·05 
eu154 1 .67E ·04 1.56E-04 1.46E·04 1.36E·04 1.28E·04 1.19E-04 1.12E·04 
eu155 9.20E·01 8.13E-01 7.19E-01 6.35E-01 5.61E·01 4.96E-01 4.39E·01 

total 2.01E+04 4.62E+02 3.13E+02 2.50E+02 2.16E+02 1.95E+02 1.81E+02 
1 

sas2h: far-field crtt based on b&w t5x15 3.00wtX, 20gwd/•tu 40X h2o/ 8X uo2 fission ~roducts page 63 
decay, following reactor irradiation Identified by: power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2. 9E+08n/cm**2-sec 

0 element thermal power, watts 
, basis •single reactor assembly 

, tnftfel 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
h 5.37E·06 5. 13E·06 4.89E·06 4.67E·06 4.45E·06 4.25E-06 4.06E·06 

se 3.33E+OO 9.80E·09 9.80E·09 9.80E·09 9.80E·09 9.80E-09 9.80E·09 
kr 1.30E+01 5.99E·03 5.68E·03 5.38E·03 5.10E·03 4.83E·03 4.58E·03 
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sr 2.00E+01 5.75E·02 4.80E·02 4.69E·02 4.59E··02 4.50E-02 4.41E-02 
y 2.74E+01 2.52E·01 2.29E·01 2.24E·01 2.19E··01 2.15E·01 2.10E·01 

zr 1.20E+01 4.08E·02 1.51E·03 5.60E-05 2.14E··06 1.49E·07 7.53E·08 
nb 2.15E+01 8.25E·02 3.16E·03 1. 17E · 04 4.38E··06 1.97E·07 4.42E·08 
tc 6.47E+OO 3.40E·06 3.40E·06 3.40E·06 3.4oe··06 3.40E·06 3.40E·06 
ru 7.07E·01 2.17E·03 3.10E·04 1.71E·04 9.71E··05 5.51E·05 3.12E·05 
rh 3.77E·01 8.61E·02 4.87E·02 2.76E·02 1.57E··02 8.88E·03 5.03E·03 
cd 6.85E·02 4.48E·06 3.77E·06 3.62E·06 3.47E··06 3.33E·06 3.20E·06 
sn 1.87E+OO 3.63E·05 7.52E·06 1.85E·06 7.12E··07 4.74E·07 4.19E-07 
sb 7.51E+OO 2.41E·03 1.95E·03 1.58E·03 1.28E··03 1.03E·03 8.37E·04 
te 9.30E+OO 3.96E·04 1.56E·04 1.07E·04 8.35E··05 6.72E·05 5.43E·05 

i 2.08E+01 5.31E·09 5.31E·09 5.31E·09 5.31 E··09 5.31E·09 5.31E·09 
cs 1.81E+01 4.78E·02 4.69E·02 4.60E·02 4.51E··02 4.42E·02 4.34E·02 
ba 1.14E+01 1. 59E· 01 1.56E·01 1.53E·01 1.50E··01 1.48E·01 1.45E-01 
ce 4.41E+OO 5.79E-02 2.74E·02 1.31E·02 6.24E··03 2.97E·03 1.42E·03 
pr 6.24E+OO 6.45E·01 3.08E·01 1. 47E · 01 7.00E··02 3.34E-02 1.59E·02 
pm 3.37E·01 2.11E·02 1. 70E·02 1.36E·02 1.09E··02 8. 77E·03 7.03E·03 
sm 2.01E·02 1.26E·04 1.25E·04 1.25E-04 1.24E··04 1.23E·04 1.22E·04 
eu 8.73E·03 6.34E·04 5.60E·04 4.95E-04 4.38E··04 3.87E·04 3.42E·04 

totals 2.59E+02 1.46E+OO 8.94E·01 6.79E·01 5. 70E··01 5.12E·01 4.78E·01 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 
decay, following reactor irradiation identified by: power== 4.000E·03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2-sec 

0 nuclide gamma power, watts 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 85 5.57E-05 5.28E·05 5.00E·05 4.74E-05 4.49E··05 4.26E·05 4.03E·05 
y 90 4.33E-07 4.24E·07 4.15E·07 4.07E·07 3.99E-07 3.90E·07 3.83E·07 

zr 95 9.47E·01 3.51E·02 1.30E·03 4.82E·05 1.78E·06 6.61E·08 2.45E·09 
nb 95 9.89E·01 7.79E·02 2.98E·03 1.11E·04 4.10E··06 1.52E·07 5.63E·09 
rh102 9.23E·08 7.56E·08 6.20E·08 5.08E·08 4.16E··08 3.41E·08 2.79E·08 
rh106 1.93E·02 1.10E·02 6.21E·03 3.52E·03 1.99E·03 1.13E·03 6.41E·04 
sn121m 1.00E·08 9.91E·09 9.81E·09 9.70E·09 9.60E··09 9.50E·09 9.40E·09 
sb125 2.41E·03 1.96E·03 1.58E·03 1.28E·03 1.04E-03 8.40E·04 6.80E·04 
te125m 4.53E·05 3.91E-05 3.17E·05 2.57E·05 2.08E·05 1.68E·05 1.36E·05 
sn126 7.78E·08 7.78E·08 7.78E·08 7.78E·08 7.78E··08 7.78E·08 7.78E·08 
sb126 6.31E·05 2.30E·07 2.30E·07 2.30E·07 2.30E··07 2.30E·07 2.30E·07 
sb126m 4.97E·05 9.27E·07 9.27E·07 9.27E·07 9.27E·07 9.27E·07 9.27E·07 
cs134 1.99E·05 1.50E·05 1.13E·05 8.58E·06 6.48E·06 4.90E·06 3.70E·06 
ba137m 1.47E • 01 1. 44E · 01 1. 41 E-01 1. 39E · 01 1.36E ··0 1 1. 33E · 01 1.31 E ·01 
ce144 2.07E·02 9.89E·03 4.72E·03 2.25E·03 1.07E·03 5.12E·04 2.44E·04 
pr144 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 4.35E·05 2.07E·05 9.89E·06 4.72E·06 2.25E·06 
pm147 1.84E·06 1.50E·06 1.20E·06 9.63E·07 7. 73E··07 6.20E·07 4.97E·07 
sm151 9.08E·08 9.03E·08 8.97E·08 8.91E·08 8.85E·08 8.80E·08 8.74E·08 
eu152 4.06E·07 3.89E·07 3.73E·07 3.57E·07 3.42E-07 3.27E·07 3.13E·07 
eu154 1.24E·06 1.16E·06 1.08E·06 1.01E·06 9.48E-07 8.87E·07 8.29E·07 
eu155 3.53E·04 3.12E·04 2.76E·04 2.44E·04 2.15E-04 1.90E·04 1.68E·04 

total 1.28E+02 2.97E·01 1.66E·01 1.50E·01 1.42E-01 1.37E·01 1.33E·01 

sas2h: far-field crit based on b&w 15x15« 3.00wtX, 20gwd/mtu 40X h2o/ SX uo2 fission products page 
decay, following reactor irradiation identif1ed by: power= 4.000E-03mw, burnup=1.4610E+01mwd, flux= 2.79E+08n/cm**2·sec 

0 element 9amma power, watts 
basis =s1ngle reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 6.74E+OO 5.28E·05 5.00E·05 4.74E·05 4.49E-05 4.26E·05 4.03E·05 
y 9.80E+OO 1.18E·04 3.58E·06 4.93E·07 4.01E-07 3.91E·07 3.83E·07 

zr 4.81E+OO 3.51E·02 1.30E·03 4.82E·05 1. 78E··06 6.61E·08 2.45E·09 
nb 9.13E+OO 7.79E·02 2.98E·03 1.11E·04 4.11E·06 1.55E·07 8.28E·09 
rh 1.05E·01 1.10E-02 6.21E·03 3.52E·03 1.99E·03 1.13E-03 6.41E-04 

64 

65 
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sn 1.23E+OO 6.03E-07 2.03E-07 1.17E-07 9.67E-08 9.08E-08 8.88E-08 
sb 5 .16E+OO 1.96E-03 1.59E-03 1. 28E- 03 1.04E-03 8.41E-04 6.81E-04 
te 5.57E+OO 5.34E·05 3.32E-05 2.59E-05 2.08E-05 1.68E-05 1. 36E- 05 
cs 8.75E+OO 1.50E·05 1.13E-05 8.58E·06 6.48E-06 4.90E-06 3.70E-06 
ba 4.85E+OO 1.44E-01 1.41E-01 1.39E-01 1.36E-01 1.33E-01 1.31E-01 
ce 2.08E+OO 1.00E-02 4.72E-03 2.25E-03 1.07E-03 5.12E-04 2.44E-04 
pr 1.80E+OO 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 8.91E-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 
page 66 

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% h2o/ 8% uo2 
power= .00 mw, burnup= 15.mwd, flux= 2.79E+08 n**2-sec 

0 spectrum of photon release rates, photons/sec 
basis = single reactor assembly 

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

1.00E-02 5.14E+11 5 .17E+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 8.46E+03 6. 77E+03 5.43E+03 
5.50E-02 1.18E+11 1.11E+04 8.91E+03 7 .13E+03 5.71E+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 4.90E+10 4.28E+03 3.43E+03 2.74E+03 2.20E+03 1. 76E+03 1.41E+03 
1. 70E-01 5.12E+10 4.20E+03 3.36E+03 2.69E+03 2.16E+03 1. 73E+03 1.38E+03 
3.00E-01 5 .87E+1 0 4.18E+03 3.35E+03 2.68E+03 2.15E+03 1. 72E+03 1.38E+03 
6.50E-01 2.89E+10 2.23E+05 1. 79E+05 1.43E+05 1.15E+05 9 .19E+04 7.36E+04 
1.13E+OO 4.97E+09 1. 78E+05 1.43E+05 1.14E+05 9.14E+04 7.32E+04 5.87E+04 
1.58E+OO 9.03E+11 4.46E-01 3.57E-01 2.86E-01 2.29E-01 1.83E-01 1.47E-01 
2.00E+OO 1.79E+08 3.96E-02 3.18E-02 2.54E-02 2.04E-02 1.63E·02 1.31E-02 
2.40E+OO 3.62E+07 8.89E-03 7.12E-03 5.70E-03 4.57E-03 3.66E·03 2.93E-03 
2.80E+OO 2.13E+11 1.39E-04 1.11E-04 8.93E-05 7.15E-05 5.73E-05 4.59E-05 
3.25E+OO 1.35E+04 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.75E+OO 1.39E+08 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1.82E+06 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.75E+OO 6.63E-19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.50E+OO 1.1 OE·19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

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 

basis = sing e reactor assembly 
0 

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

1.00E·02 1.29E+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 
5.50E-02 1.62E+06 1.53E·01 1.22E-01 9.81E-02 7.86E-02 6.29E-02 5.04E-02 
8.50E·02 1.46E+06 1.33E-01 1. 07E·O 1 8.53E-02 6.83E-02 5.47E·02 4.38E-02 
1.20E·01 1.47E+06 1.28E-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 7.35E·02 5.88E-02 
3.00E-01 4.41E+06 3. 13E-01 2.51E-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+OO 1.40E+06 5.01E+01 4.01E+01 3.21E+01 2.57E+01 2.06E+01 1.65E+01 
1.58E+OO 3.56E+08 1.76E·04 1.41E-04 1.13E-04 9.02E-05 7.22E·05 5.79E-05 
2.00E+OO 8.95E+04 1.98E-05 1.59E-05 1.27E-05 1.02E-05 8.16E-06 6.53E-06 
2.40E+OO 2.17E+04 5.33E·06 4.27E·06 3.42E·06 2.74E-06 2. 19E ·06 1.76E-06 
2.80E+OO 1.49E+08 9.74E-08 7.80E-08 6.25E-08 5.01E-08 4.01E-08 3.21E-08 
3.25E+OO 1.10E+01 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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3.75E+OO 1.30E+05 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1.93E+03 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.75E+OO 7.87E·22 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.50E+OO 1.51E·22 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

0 total 5.25E+08 8.75E+01 7.01E+01 5.61E+01 4.50E+01 3.60E+01 2.88E+01 
0 gamma watts 3.37E·01 5.61E·08 4.49E·08 3.60E·08 2.88E-08 2.31E·08 1.85E·08 
1 page 67 

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/ 8X uo2 

0 
power= .00 mwh burnup= 15.mwd, flux= 2.79E+08 n**2-sec 

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

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

1.00E·02 2. 57E+14 4.09E+12 2.53E+12 1.83E+12 1 .4 7E+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 .97E+11 3.14E+11 2.70E+11 2.46E+11 
8.50E·02 4.15E+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 7 .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 8.98E+10 
3.00E·01 1.10E+14 4.10E+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 1.38E+12 1.34E+12 1.30E+12 
1.13E+OO 7.81E+13 3.94E+10 2.18E+10 1.33E+10 8.99E+09 6.76E+09 5.58E+09 
1.58E+OO 4.04E+13 1.73E+10 8.72E+09 4.56E+09 2.53E+09 1.53E+09 1.04E+09 
2.00E+OO 1.23E+13 2.93E+10 1.40E+1 0 6.74E+09 3.25E+09 1.58E+09 7.75E+08 
2.40E+OO 1.06E+13 6.f6E+08 3.25E+08 1. 72E+08 9.22E+07 4.96E+07 2.69E+07 
2.80E+OO 4.23E+12 8.00E+07 4.34E+07 2.37E+07 1.30E+07 7 .14E+06 3.95E+06 
3.25E+OO 2.48E+12 1.00E+07 5.68E+06 3.22E+06 1.82E+06 1.03E+06 5.86E+05 
3.75E+OO 1.26E+12 4.42E+03 2.50E+03 1.42E+03 8.05E+02 4.56E+02 2.59E+02 
4.25E+OO 1.40E+12 1.86E·08 1.89E·08 1.92E-08 1.94E·08 1.96E·08 1.97E·08 
4.75E+OO 4.09E+11 9.34E·09 9.50E·09 9.63E·09 9.73E·09 9.81E·09 9.87E·09 
5.50E+OO 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 

basis = sing e reactor assembly 
0 

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

1.00E·02 6.42E+08 1.02E+07 6.33E+06 4.56E+06 3.67E+06 3.20E+06 2.94E+06 
3.00E·02 8.42E+08 1 .36E+07 8.35E+06 5.91E+06 4.68E+06 4.04E+06 3.69E+06 
5.50E·02 8.24E+08 1.27E+07 7.76E+06 5.46E+06 4.31E+06 3.71E+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 3.10E+06 
1. roe -o 1 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 4.59E+08 2.58E+08 2.35E+08 2.24E+08 2.17E+08 2.11E+08 
1.13E+OO 2.20E+10 1.11E+07 6.14E+06 3.74E+06 2.53E+06 1.90E+06 1.57E+06 
1.58E+OO 1.59E+10 6.80E+06 3.43E+06 1.80E+06 9.97E+05 6.04E+05 4.08E+05 
2.00E+OO 6.14E+09 1.46E+07 7.01E+06 3.37E+06 1.62E+06 7.89E+05 3.88E+05 
2.40E+OO 6.37E+09 3.69E+05 1.95E+05 1.03E+05 5.53E+04 2.98E+04 1.61E+04 
2.80E+OO 2.96E+09 5.60E+04 3.04E+04 1.66E+04 9.08E+03 5.00E+03 2.76E+03 
3.25E+OO 2.01E+09 8. 14E+03 4.61E+03 2.62E+03 1.48E+03 8.40E+02 4.76E+02 
3. 75E+OO 1.18E+09 4. 14E+OO 2.35E+OO 1.33E+OO 7.54E·01 4.28E·01 2.42E·01 
4.25E+OO 1 .48E+09 1.98E·11 2.01E·11 2.04E·11 2.06E·11 2.08E·11 2.09E·11 
4. 75E+OO 4.85E+08 1.11E·11 1.13E·1 1 1.14E·11 1.16E·11 1.16E·11 1.17E·1 1 
5.50E+OO 4.18E+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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0 
1 
0 

0 

0 

1 
0 

0 

gamma watts 7.07E+01 3.91E·01 2.21E·01 1.87E-01 1.70E-01 1.60E-01 1.54E·01 

principal photon sources in group 1, photons/sec 
mean energy .0100 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

ltr 85 
sr 90 
y 90 

rh106 
cs137 
ba137m 
ce144 
pr144 
pm147 
eu155 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
2.22E+10 2.11E+10 2.00E+10 1.89E+10 1.79E+10 1.70E+10 1.61E+10 
1.75E+11 1.71E+11 1.68E+11 1.64E+11 1.61E+11 1.58E+11 1.55E+11 
8.60E+11 8.42E+11 8.25E+11 8.08E+11 7.92E+11 7.76E+11 7.60E+11 
4.71E+11 2.67E+11 1.51E+11 8.58E+10 4.86E+10 2.76E+10 1.56E+10 
1.55E+11 1.52E+11 1.49E+11 1.46E+11 1.43E+11 1.40E+11 ,.38E+11 
7.25E+09 7.11E+09 6.98E+09 6.84E+09 6.71E+09 6.59E+09 6.46E+09 
3.55E+11 1.69E+11 8.07E+10 3.85E+10 1.83E+10 8.75E+09 4.17E+09 
4.70E+12 2.24E+12 1.07E+12 5.10E+11 2.43E+11 1.16E+11 5.53E+10 
8.24E+10 6.69E+10 5.37E+10 4.31E+10 3.46E+10 2.77E+10 2.23E+10 
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 2, photons/sec 
mean energy= .0300 mev. nuclides exceeding 1.0E·03 of total group release 

nuclide time after discharge 

ltr 85 
sr 90 

y 90 
rh106 
sb125 
te125m 
cs137 
ba137m 
ce144 
pr144 
pr144m 
pm147 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
6.48E+09 6.14E+09 5.82E+09 5.51E+09 5.23E+09 4.95E+09 4.69E+09 
4.94E+10 4.84E+10 4.74E+10 4.65E+10 4.55E+10 4.46E+10 4.37E+10 
2.80E+11 2.74E+11 2.69E+11 2.63E+11 2.58E+11 2.53E+11 2.48E+11 
1.57E+11 8.91E+10 5.05E+10 2.86E+10 1.62E+10 9.20E+09 5.22E+09 
1.72E+10 1.40E+10 1.13E+10 9.15E+09 7.40E+09 5.99E+09 4.85E+09 
9.19E+09 7.94E+09 6.44E+09 5.21E+09 4.22E+09 3.41E+09 2.76E+09 
4.31E+10 4.23E+10 4.14E+10 4.07E+10 3.99E+10 3.91E+10 3.84E+10 
1.25E+11 1.22E+11 1.20E+11 1.18E+11 1.15E+11 1.13E+11 1.11E+11 
8.23E+11 3.93E+11 1.87E+11 8.93E+10 4.26E+10 2.03E+10 9.69E+09 
1.55E+12 7.42E+11 3.54E+11 1.69E+11 8.04E+10 3.84E+10 1.83E+10 
3.18E+10 1.51E+10 7.22E+09 3.44E+09 1.64E+09 7.83E+08 3.74E+08 
1.81E+10 1.47E+10 1.18E+10 9.48E+09 7.60E+09 6.10E+09 4.90E+09 

principal photon sources in group 3, photons/sec 
mean energy= .0550 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

ltr 85 
sr 90 

y 90 
rh106 
cs137 
ce144 
pr144 
pm147 
eu155 

mean 
nuclide 

kr 85 
sr 90 

y 90 
rh106 
cs137 
ce144 
pr144 
pm147 
eu155 

initial 
3.97E+09 
2.92E+10 
1.94E+11 
1.11E+11 
2.51E+10 
1.19E+11 
1.09E+12 
7.61E+09 
7.09E+09 

304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
3.77E+09 3.57E+09 3.38E+09 3.20E+09 3.04E+09 2.88E+09 
2.86E+10 2.80E+10 2.75E+10 2.69E+10 2.64E+10 2.58E+10 
1.90E+11 1.86E+11 1.82E+11 1.78E+11 1.75E+11 1.71E+11 
6.31E+10 3.58E+10 2.03E+10 1.15E+10 6.52E+09 3.69E+09 
2.46E+10 2.41E+10 2.37E+10 2.32E+10 2.28E+10 2.23E+10 
5.68E+10 2.71E+10 1.29E+10 6.16E+09 2.94E+09 1.40E+09 
5.21E+11 2.48E+11 1.18E+11 5.65E+10 2.69E+10 1.28E+10 
6.18E+09 4.96E+09 3.98E+09 3.19E+09 2.56E+09 2.06E+09 
6.27E+09 5.54E+09 4.90E+09 4.33E+09 3.83E+09 3.38E+09 

principal photon sources fn group 4, photons/sec 
energy= .0850 mev. nuclides exceeding 1.0E-03 of total group release 

time after disc~arge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.99E+09 1.89E+09 1.79E+09 1.69E+09 1.60E+09 1.52E+09 1.44E+09 
1.39E+10 1.36E+10 1.34E+10 1.31E+10 1.28E+10 1.26E+10 1.23E+10 
1.12E+11 1.10E+11 1.07E+11 1.05E+11 1.03E+11 1.01E+11 9.90E+10 
6.62E+10 3.75E+10 2.13E+10 1.21E+10 6.83E+09 3.87E+09 2.20E+09 
1.17E+10 1.15E+10 1.13E+10 1.11E+10 1.09E+10 1.07E+10 1.05E+10 
1.68E+11 8.02E+10 3.83E+10 1.82E+10 8.70E+09 4.15E+09 1.98E+09 
6.42E+11 3.06E+11 1.46E+11 6.97E+10 3.32E+10 1.59E+10 7.56E+09 
2.17E+09 1.76E+09 1.41E+09 1.13E+09 9.09E+08 7.29E+08 5.85E+08 
1.08E+10 9.52E+09 8.41E+09 7.44E+09 6.57E+09 5.81E+09 5.14E+09 

principal photon sources in group 5, photons/sec 

rate (1.28E+12> at 

rate (5.39E+11) at 

rate (2.70E+11) at 

rate (1.56E+11) at 

page 68 

1521.9 d 

1521.9 d 

1521.9 d 

page 69 

1521.9 d 
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mean energy= .1200 mev. nuclides exceeding 1.0E-03 of total group release rate (1.23E+11) at 
nuclide time after discharge 

kr 85 
sr 90 
y 90 

rh106 
cs137 
ce144 
pr144 
pm147 
eu155 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.20E+09 1.14E+09 1.08E+09 1.02E+09 9.67E+08 9.16E+08 8.68E+08 
7.93E+09 7.77E+09 7.61E+09 7.45E+09 7.30E+09 7.15E+09 7.01E+09 
7.88E+10 7.72E+10 7.56E+10 7.41E+10 7.26E+10 7.11E+10 6.97E+10 
4.78E+10 2.71E+10 1.54E+10 8.71E+09 4.94E+09 2.80E+09 1.59E+09 
6.58E+09 6.45E+09 6.33E+09 6.21E+09 6.09E+09 5.98E+09 5.86E+09 
8.25E+11 3.93E+11 1.88E+11 8.95E+10 4.27E+10 2.04E+10 9.71E+09 
4.60E+11 2.19E+11 1.05E+11 4.99E+10 2.38E+10 1.13E+10 5.41E+09 
6.87E+08 5.58E+08 4.48E+08 3.59E+08 2.88E+08 2.31E+08 1.86E+08 
6.15E+09 5.43E+09 4.80E+09 4.25E+09 3.75E+09 3.32E+09 2.93E+09 

principal photon sources in group 6, photons/sec 
mean energy= .1700 mev. nuclides exceeding 1.0E-03 of total group release rate (9.93E+10) at 

nuclide time after discharge 

kr 85 
sr 90 
y 90 

rh106 
sb125 
cs137 
pr144 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
9.53E+08 9.03E+08 8.56E+08 8.11E+08 7.68E+08 7.28E+08 6.90E+08 
5.65E+09 5.54E+09 5.43E+09 5.32E+09 5.21E+09 5.10E+09 5.00E+09 
8.12E+10 7.96E+10 7.80E+10 7.64E+10 7.48E+10 7.33E+10 7.18E+10 
5.13E+10 2.91E+10 1.65E+10 9.34E+09 5.29E+09 3.00E+09 1.70E+09 
2.59E+09 2.10E+09 1.70E+09 1.38E+09 1.11E+09 9.02E+08 7.30E+08 
4.65E+09 4.56E+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 
mean energy= .3000 mev. nuclides exceeding 1.0E-03 of total group release rate (1.04E+11) at 

nuclide time after discharge 

kr 85 
sr 90 

y 90 
rh106 
sb125 
cs137 
pr144 

initial 
5.75E+08 
2.56E+09 
9.02E+10 
6.18E+10 
9.81E+08 
2.35E+09 
5.69E+11 

304.4 d 
5.45E+08 
2.51E+09 
8.84E+10 
3.51E+10 
7.96E+08 
2.31E+09 
2.71E+11 

608.8 d 
5.17E+08 
2.46E+09 
8.66E+10 
1.99E+10 
6.44E+08 
2.26E+09 
1.29E+11 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
4.89E+08 4.64E+08 4.39E+08 4.16E+08 
2.41E+09 2.36E+09 2.31E+09 2.27E+09 
8.48E+10 8.31E+10 8.14E+10 7.98E+10 
1.13E+10 6.38E+09 3.62E+09 2.05E+09 
5.22E+08 4.22E+08 3.42E+08 2.76E+08 
2.22E+09 2.18E+09 2.14E+09 2.10E+09 
6.17E+10 2.94E+10 1.40E+10 6.70E+09 

principal photon sources in group 8, photons/sec 
mean energy • .6500 mev. nuclides exceeding 1.0E-03 of total group release 

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

y 90 3.81E+10 3.74E+10 3.66E+10 3.58E+10 3.51E+10 3.44E+10 3.37E+10 
rh106 1.91E+11 1.08E+11 6.13E+10 3.48E+10 1.97E+10 1.12E+10 6.33E+09 
sb125 2.10E+10 1.71E+10 1.38E+10 1.12E+10 9.06E+09 7.33E+09 5.93E+09 
ba137m 1.40E+12 1.37E+12 1.35E+12 1.32E+12 1.30E+12 1.27E+12 1.25E+12 
pr144 3.88E+11 1.85E+11 8.83E+10 4.21E+10 2.01E+10 9.58E+09 4.57E+09 

principal photon sources tn 9roup 9, photons/sec 
mean energy • 1.1250 mev. nuclides exceed1ng t.OE-03 of total group release 

nuclide tfme after discharge 

y 90 
rh106 
pr144 

fnitfal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
4.97E+09 4.87E+09 4.77E+09 4.68E+09 4.58E+09 4.49E+09 4.40E+09 
1.78E+10 1.01E+10 5.71E+09 3.24E+09 1.84E+09 1.04E+09 5.90E+08 
4.97E+10 ·2.37E+10 1.13E+10 5.39E+09 2.57E+09 1.23E+09 5.85E+08 

principal photon sources tn group 10, photons/sec 
mean energy • 1.5750 •ev. nuclides exceeding 1.0E-03 of total group release 

nuclide tfme after discharge 
tnftfal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

y 90 6.35E+08 6.22E+08 6.09E+08 5.97E+08 5.85E+08 5.73E+08 5.61E+08 
rh106 3.35E+09 1.90E+09 1.08E+09 6.11E+08 3.46E+08 1.96E+08 1.11E+08 
pr144 3.09E+10 1.47E+10 7.03E+09 3.35E+09 1.60E+09 7.63E+08 3.64E+08 

principal photon sources fn 9roup 11 photons/sec 
••an energy • 2.0000 •ev~ nuclides exceed1ng 1.0E-03 of total group release 

rate (1.34E+12) at 

rate (6.76E+09) at 

rate (1.53E+09) at 

rate (1.58E+09) at 

1521.9 d 

1521.9 d 

1521.9 d 

page 70 
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1521.9 d 

1521.9 d 

1521.9 d 
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nuclide 

~ 90 
r 106 
pr144 

mean 
nuclide 

rh106 
pr144 

mean 
nuclide 

rh106 
pr144 

mean 
nuclide 

rh106 

mean 
nuclide 

rh106 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

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

3.80E+07 3.72E+07 3.64E+07 3.57E+07 3.50E+07 3.43E+07 3.36E+07 
1.09E+09 6.18E+08 3.50E+08 1.99E+08 1.13E+08 6.38E+07 3.62E+07 
6.00E+10 2.86E+10 1.36E+10 6.50E+09 3.10E+09 1.48E+09 7.06E+08 

~rincipal photon sources in group 12, photons/sec 
energy= .4000 mev. nuclides exceeding 1.0E-03 of total group release rate (4.96E+07) at 1521.9 d 

time after discharge 
ini tiel 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

6.09E+08 3.45E+08 1.96E+08 1.11E+08 6.29E+07 3.56E+07 2.02E+07 
5.67E+08 2.70E+08 1.29E+08 6.1SE+07 2.93E+07 1. 40E+07 6.67E+06 

~rincipal photon sources in vroup 13, ~hotons/sec 
energy= .8000 mev. nuclides exceeding 1.0E- 3 of total group release 

time after discharge 
rate (7.14E+06) at 1521.9 d 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.03E+08 5.83E+07 3.30E+07 1.87E+07 1.06E+07 6.02E+06 3.41E+06 
4.56E+07 2.18E+07 1.04E+07 4.95E+06 2.36E+06 1.13E+06 5.37E+05 

~rincipal photon sources in group 14, ~hotons/sec 
energy= .2500 mev. nuclides exceeding 1.0E- 3 of total group release 

time after discharge 
rate (1.03E+06) at 1521.9 d 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1. 77E+07 1.00E+07 5.68E+06 3.22E+06 1.82E+06 1. 03E+06 5.86E+05 

~rincipal photon sources in group 15, photons/sec 
energy = .7500 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
rate (4.56E+02) at 1521.9 d 

i nit ie l 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
7.79E+03 4.42E+03 2.50E+03 1.42E+03 8.05E+02 4.56E+02 2.59E+02 

principal photon sources in vroup 16, ~hotons/sec 
rate (1.96E-08) at 1521.9 d energy= 4.2500 mev. nuclides exceed1ng 1.0E- 3 of total group release 

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

1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 1.46E-08 
3.63E-09 4.02E-09 4.34E-09 4.59E-09 4.79E-09 4.96E·09 5.09E-09 

principal photon sources in vroup 17, ~hotons/sec 
energy= 4.7500 mev. nuclides exceeding 1.0E- 3 of total group release 

time after discharge 
rate (9.81E-09) at 1521.9 d 

ini tiel 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
7.32E·09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 7.32E-09 
1.82E·09 2.02E·09 2.18E·09 2.30E-09 2.40E·09 2.49E-09 2.55E-09 

~rincipal photon sources in vroup 18, ~hotons/sec 
energy= .5000 mev. nuclides exceeding 1.0E· 3 of total group release 

time after discharge 
rate (7.28E·09) at 1521.9 d 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
5.43E-09 5.43E-09 5.43E·09 5.43E·09 5.43E·09 5.43E-09 5.43E-09 
1.35E-09 1.50E-09 1.61 E-09 1. 71E·09 1. 78E·09 1.84E·09 1.89E·09 

photon spectrum as a function of time fo1· heavy metals and their daughters 

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

emean 
(mev) 

1.00E·02 
3.00E·02 
5.50E·02 
8.50E·02 

initial 
1.33E+14 
8.46E+12 
1.09E+13 
5.26E+13 

power= .00 mw, burnup= 15.mwd, flux= 2.79E+08 n**2·sec 
actinide photon release rates, photons/sec 

basis • single reactor assembly 

304.4 d 
5.89E+11 
4.62E+10 
2.02E+10 
1.51E+11 

tfme after discharge 
608.8 d 913.1 d 1217.5 d 
5.89E+11 5.89E+11 5.88E+11 
4.62E+10 4.62E+10 4.62E+10 
2.02E+10 2.02E+10 2.02E+10 
1.51E+11 1.51E+11 1.51E+11 

1521.9 d 
5.88E+11 
4.62E+10 
2.02E+10 
1.51E+11 

1826.3 d 
5.88E+11 
4.62E+10 
2.02E+10 
1.51E+11 

page 71 

page 72 
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1.20E-01 5.42E+13 2.90E+10 2.90E+10 2.90E+'IO 2.90E+10 2.90E+10 2.90E+10 
1.70E-01 1. 72E+12 1.90E+10 1.90E+10 1.90E+'IO 1.90E+10 1.90E+10 1.90E+10 
3.00E-01 2.87E+13 1.30E+11 1.30E+11 1.30E+'I1 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+OO 1.86E+12 9.16E+08 9.16E+08 9 .16E+08 9.16E+08 9.16E+08 9.16E+08 
1.58E+OO 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 1.07E+08 
2.00E+OO 3.65E+07 3.65E+07 3.65E+07 3.65E+07 3.65E+07 3.65E+07 3.65E+07 
2.40E+OO 3.35E+04 3.42E+04 3.50E+04 3.58E+04 3.67E+04 3. 77E+04 3.87E+04 
2.80E+OO 9.08E+04 1.02E+05 1.13E+05 1.24E+05 1.33E+05 1.40E+05 1.47E+05 
3.25E+OO 1.03E+04 1.03E+04 1.03E+04 1.03E+04 1.03E+04 1.03E+04 1.04E+04 
3.75E+OO 5.95E+03 5.95E+03 5.95E+03 5.95E+03 5.95E+03 5.95E+03 5.95E+03 
4.25E+OO 3.45E+03 3.44E+03 3.44E+03 3.44E+03 3.44E+03 3.44E+03 3.44E+03 
4.75E+OO 1.99E+03 1.99E+03 1.99E+03 1.99E+03 1.99E+03 1.99E+03 1.99E+03 
5.50E+OO 1 .80E+03 1.80E+03 1.80E+03 1.80E+03 1 .80E+03 1.80E+03 1.80E+03 

0 total 2.93E+14 9.92E+11 9.92E+11 9.91E+11 9.91E+11 9.91E+11 9.91E+11 
0 mevtsec 2.51E+13 7.24E+10 7.24E+10 7.24E+10 7.24E+10 7.24E+10 7.24E+10 
0 actinide energy release rates, 

basis = single reactor assembly 
mev/watt-sec 

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

1.00E·02 3.33E+08 1 .47E+06 1.47E+06 1.47E+1()6 1.47E+06 1.47E+06 1.47E+06 
3.00E-02 6.34E+07 3.46E+05 3.46E+05 3.46E+05 3.46E+05 3.46E+05 3.46E+05 
5.50E-02 1.50E+08 2.78E+05 2.78E+05 2.78E+05 2.78E+05 2.78E+05 2.78E+05 
8.50E-02 1. 12E+09 3.20E+06 3.20E+06 3.20E+06 3.20E+06 3.20E+06 3.20E+06 
1.20E·01 1.63E+09 8.70E+05 8.70E+05 8.70E+05 8.70E+05 8.70E+05 B.70E+05 
1. 70E-01 7.31E+07 8.07E+05 8.07E+05 8.07E+05 8.07E+05 8.07E+05 8.07E+05 
3.00E-01 2.15E+09 9.77E+06 9.77E+06 9. 77E+()6 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+OO 5.24E+08 2.58E+05 2.58E+05 2.58E+05 2.58E+05 2.58E+05 2.58E+05 
1.58E+OO 4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 4.21E+04 
2.00E+OO 1 .82E+04 1 .82E+04 1.82E+04 1.82E+04 1.82E+04 1 .82E+04 1.82E+04 
2.40E+OO 2.01E+01 2.05E+01 2.10E+01 2.15E+01 2.20E+01 2.26E+01 2.32E+01 
2.80E+OO 6.36E+01 7.16E+01 7.94E+01 8.65E+01 9.28E+01 9.83E+01 1.03E+02 
3.25E+OO 8.38E+OO 8.39E+OO 8.39E+OO 8.40E+OO 8.40E+OO 8.41E+OO 8.41E+OO 
3.75E+OO 5.58E+OO 5.58E+OO 5.5BE+OO 5.58E+OO 5.58E+OO 5.58E+OO 5.58E+OO 
4.25E+OO 3.66E+OO 3.66E+OO 3.66E+OO 3.66E+OO 3.66E+OO 3.66E+OO 3.66E+OO 
4. 75E+OO 2.37E+OO 2.37E+OO 2.37E+OO 2.37E+OO 2.37E+OO 2.37E+OO 2.37E+OO 
5 .50E+OO 2.48E+OO 2.48E+OO 2.48E+OO 2.48E+OO 2.48E+OO 2.48E+OO 2.48E+OO 

0 total 6.27E+09 1.81E+07 1.81E+07 1.81E+07 1.81E+07 1.81E+07 1.81E+07 
0 gamma watts 4.02E+OO 1.16E-02 1.16E-02 1.16E-02 1.16E-02 1.16E-02 1.16E-02 
1 page 73 

neutron source intensity as a function of time 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 
alpha-n neutron source, neutrons/sec/basis 

20gwd/mtu 40X h2o/ 8X uo2 

basis = single reactor assembly 

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

cb210 6.08E-13 7.68E-13 9.54E-13 1.17E-12 1.41E-12 1. 68E-12 1.98E-12 
i210 1.55E-10 1.96E-10 2.43E-10 2.98E·10 3.59E-10 4.28E-10 5.05E-10 

bi211 1. 77E-02 2.08E-02 2.40E-02 2.73E-02 3.08E-02 3.45E-02 3.84E-02 
bi212 2.59E-03 3.00E-03 3.39E-03 3. 75E-03 4.06E-03 4.34E-03 4.58E-03 
bi213 3.06E-06 3.60E-06 4.19E-06 4.83E-06 5.51E-06 6.25E-06 7.04E-06 
bi214 7.34E·07 8.62E·07 9.99E-07 1.15E-06 1.31E·06 1.47E-06 1.65E-06 
po210 1.61E-04 2.06E-04 2.59E·04 3.19E-04 3.88E-04 4.66E-04 5.53E-04 
po211 6.99E-05 8.25E-05 9.49E·05 1.08E-04 1.22E-04 1.37E-04 1.52E-04 
po212 1.33E·02 1.54E-02 1. 73E-02 1. 92E-02 2.08E-02 2.22E·02 2.35E-02 
po213 4.03E-04 4.75E-04 5.53E-04 6.37E-04 7.28E-04 8.25E-04 9.29E-04 
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po214 6.54E-03 7.68E-03 8.90E-03 1.02E-02 1.16E-02 1.31E-02 1.47E-02 
po215 2.50E-02 2.95E-02 3.39E-02 3.86E-02 4.35E-02 4.88E-02 5.42E-02 
po216 1.04E-02 1. 20E-02 1.35E-02 1.50E-02 1.62E-02 1. 74E-02 1.83E-02 
po218 3.11E-03 3.65E-03 4.24E-03 4.86E-03 5.53E-03 6.24E-03 7.00E-03 
at217 2.61E-04 3.08E-04 3.58E-04 4.13E-04 4.72E-04 5.35E-04 6.02E-04 
rn218 2.85E-13 1.12E-17 4.41E-22 1. 74E-26 .OOE+OO .OOE+OO .OOE+OO 
rn219 1.98E-02 2.34E-02 2.69E-02 3.07E-02 3.46E-02 3.88E-02 4.31E-02 
rn220 8.20E-03 9.49E-03 1.07E-02 1.19E-02 1.29E-02 1.37E-02 1.45E-02 
rn222 2.27E-03 2.67E-03 3.09E-03 3.55E-03 4.04E-03 4.56E-03 5.11E-03 
fr221 1.91E-04 2.24E-04 2.61E-04 3.01E-04 3.44E-04 3.90E-04 4.39E-04 
fr223 7.61E-09 8.86E-09 1.02E-08 1.16E-08 1.31 E-08 1. 47E- 08 1.63E-08 
ra222 2.20E-13 8.67E-18 3.41E-22 1.34E-26 .OOE+OO .OOE+OO .OOE+OO 
ra223 1.15E-02 1.36E-02 1.56E-02 1.78E-02 2.00E-02 2.24E-02 2.50E-02 
ra224 5.80E-03 6.71E-03 7.58E-03 8.38E-03 9.09E-03 9.72E-03 1.03E-02 
ra226 1.33E-03 1. 56E-03 1.81E-03 2.08E-03 2.36E-03 2.67E-03 2.99E-03 
ac225 1.37E-04 1.61E-04 1.88E-04 2.17E-04 2.47E-04 2.80E-04 3.16E-04 
ac227 8.57E-05 9.97E-05 1.15E-04 1.31E-04 1.47E -04 1.65E-04 1.84E-04 
ac228 9.62E-15 1.10E-14 1.24E-14 1.39E-14 1.54E-14 1. 69E- 14 1.85E-14 
th226 1.99E-13 7.82E-18 3.08E-22 1.21E-26 .OOE+OO .OOE+OO .OOE+OO 
th227 1.26E-02 1.50E-02 1. 72E-02 1.96E-02 2.21E-02 2.48E-02 2.75E-02 
th228 4.87E-03 5.64E-03 6.37E-03 7.04E·03 7.64E-03 8.17E-03 8.62E-03 
th229 8.01E-05 9.43E-05 1.10E-04 1.27E-04 1.45E-04 1.64E-04 1.84E-04 
th230 5.67E-01 6.14E-01 6.61E-01 7.09E-01 7.56E-01 8.03E-01 8.50E-01 
th232 2.92E-07 3.17E-07 3.41E-07 3.66E-07 3.90E-07 4.14E-07 4.39E-07 
pa231 4.76E-02 5 .16E-02 5.56E-02 5.96E-02 6.36E-02 6.76E-02 7.15E-02 

u230 1.57E·13 6.16E-18 2.42E-22 9.52E-27 .OOE+OO .OOE+OO .OOE+OO 
u231 1.47E-13 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u232 6.93E-03 7.59E-03 8.12E-03 8.54E-03 8.87E-03 9.12E-03 9.31E-03 
u233 1.60E-01 1. 76E- 01 1.91E-01 2.06E-01 2.21E-01 2.37E-01 2.52E-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. 37E+02 1.37E+02 
u236 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 8.32E+02 8.32E+02 8.32E+02 8.32E+02 

np235 2.41E-08 1.41E-08 8.30E-09 4.88E-09 2.86E-09 1.68E-09 9.87E-10 
np237 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 
pu236 1.29E-01 1.06E-01 8.68E-02 7.11E-02 5.83E-02 4.78E-02 3.91E-02 
pu237 1.70E·09 1. 59E·11 1.49E-13 1.40E-15 1.31E-17 1.23E-19 1.15E-21 
pu238 6.34E+03 6.31E+03 6.26E+03 6.22E+03 6.18E+03 6.14E+03 6.10E+03 

page 74 
neutron source intensity as a function of time 

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

infthl 304.4 d 608.8 d 913.1 d 1217 .. 5 d 1521.9 d 1826.3 d 

pu239 5.12E+02 5.12E+02 5.12E+02 5.12E+02 5.12E+02 5.12E+02 5.12E+02 
pu240 9.34E-02 9.34E-02 9.34E-02 9.33E-02 9.33E-02 9.33E-02 9.33E-02 
pu241 4.90E·08 4.70E·08 4.52E·08 4.34E·08 4.17E·08 4.00E·08 3.85E·08 
pu242 1.64E·12 1.64E·12 1.64E·12 1.64E·12 1.64E·12 1.64E-12 1.64E-12 
am239 1.36E·19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO • OOE+OO .OOE+OO 
am240 2. 14E·19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 1.31E·05 1.72E·05 2.12E-05 2.50E-05 2.86E·05 3.21E-05 3.55E-05 
am242m 7.75E·13 7.71E·13 7.68E·13 7.65E-13 7.62E-13 7.59E-13 7.56E-13 

. am243 7.43E-16 7.43E-16 7.43E-16 7.43E-16 7.43E-16 7.43E-16 7.42E-16 
'cm241 1.24E-21 1 .99E-24 3.21E-27 5.12E-30 .OOE+OO .OOE+OO .OOE+OO 

cm242 9.90E-08 2. 74E·08 7.69E-09 2.28E-09 7.96E·10 3.89E-10 2.77E-10 
cm243 1 .43E·15 1.41E·15 1.38E·15 1 .35E-15 1.32E-15 1.30E-15 1.27E-15 
cm244 3.03E-18 2.94E-18 2.84E·18 2.76E-18 2.67E-18 2.58E-18 2.50E-18 



Aug 29 14:02 1996 File Name: tuff6.sum BBA000000-01717··0200-00021 REV 00 ATTACHMENT XIV- Page 53 

0 
1 

0 

0 

0 
1 

0 

cm245 7.66E-27 7.66E-27 7.66E-27 7.66E-27 7.66E-27 7.66E-27 7.66E-27 
total 1.88E+04 1.88E+04 1.88E+04 1.87E+04 1.87E+04 1.86E+04 1.86E+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, neutrons/sec/basis 

basis = single reactor assembly 

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

th230 
pa231 

u232 
u234 
u235 
u236 
u237 
u238 
u239 

np236 
np238 
np239 
pu236 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
am241 
am242m 
am242 
am243 
am244 
cm242 
cm243 
cm244 
cm245 
cm246 
total 

1.45E-05 
5.97E-06 
4.25E-07 
1.43E+01 
1.68E+OO 
1.57E+02 
1.22E-09 
1.17E+05 
9.66E-10 
7.39E-11 
2.02E-08 
1.98E-05 
8.74E-03 
1.17E+03 
2.74E-01 
6.21E-01 
1.76E-09 
1.28E-09 
1.03E-22 
5.03E-09 
3.68E-12 
2.09E-12 
3.42E-18 
6.89E-26 
4.94E·07 
3.12E·17 
3.95E-16 
2.08E-27 
3.47E·27 
1.19E+05 

1.58E·05 
6.47E·06 
4.66E·07 
1.43E+01 
1.68E+OO 
1.57E+02 
1.75E·21 
1.17E+05 

.OOE+OO 
7.39E·11 
2.26E·25 
7.70E·27 
7.17E·03 
1.16E+03 
2.74E·01 
6.21E·01 
1.69E·09 
1.28E-09 

.OOE+OO 
6.62E·09 
3. 67E ·12 
3.98E·15 
3.42E·18 

.OOE+OO 
1.37E·07 
3.05E·17 
3.83E·16 
2.08E·27 
3.47E·27 
1.19E+OS 

1.70E·05 
6.97E·06 
4.99E-07 
1.43E+01 
1.68E+OO 
1.57E+02 
1.65E·21 
1.17E+05 

.OOE+OO 
7.39E·11 
2.25E·25 
7.70E·27 
5.87E·03 
1.16E+03 
2.74E·01 
6.21E-01 
1.63E-09 
1.28E·09 

.OOE+OO 
8.15E·09 
3.65E·12 
3.97E·15 
3.42E·18 

.OOE+OO 
3.84E·08 
2.99E·17 
3.71E·16 
2.08E·27 
3.47E·27 
1.19E+05 

1.82E·05 
7.47E-06 
5.25E-07 
1.43E+01 
1.68E+OO 
1.57E+02 
1.59E-21 
1.11E+05 

.OOE+OO 
7.39E·11 
2.25E-25 
7.70E-27 
4.81E-03 
1.15E+03 
2.74E-01 
6.21E-01 
1.56E-09 
1.28E-09 

.OOE+OO 
9.61E-09 
3.64E-12 
3.95E-15 
3.42E-18 

.OOE+OO 
1.14E-08 
2.93E-17 
3.59E-16 
2.08E-27 
3.47E-27 
1. 19E+05 

1.94E-05 
7.97E-06 
5.45E-07 
1.43E+01 
1.68E+OO 
1.57E+02 
1.53E-21 
1.17E+05 

.OOE+OO 
7.39E-11 
2.24E-25 
7.70E-27 
3.94E-03 
1.14E+03 
2.74E-01 
6.21E-01 
1.50E-09 
1.28E-09 

.OOE+OO 
1.10E-08 
3.62E-12 
3.93E-15 
3.42E-18 

.OOE+OO 
3.97E-09 
2.87E-17 
3.48E-16 
2.08E-27 
3.47E-27 
1.19E+05 

2.06E-05 
8.47E-06 
5.60E-07 
1.43E+01 
1. 68E+OO 
1.57E+02 
1. 4 7E- 21 
1.17E+05 

.OOE+OO 
7.39E-11 
2.23E-25 
7.70E-27 
3.23E-03 
1.13E+03 
2.74E-01 
6.20E-01 
1.44E-09 
1.28E-09 

.OOE+OO 
1.24E-08 
3.61E-12 
3.92E-15 
3.42E-18 

.OOE+OO 
1. 94E-09 
2.82E-11 
3.37E-16 
2.08E-27 
3.47E-27 
1.19E+05 

2.18E-05 
8.97E-06 
5.72E·07 
1.43E+01 
1.68E+OO 
1.57E+02 
1.41E-21 
1.17E+05 

.OOE+OO 
7.39E-11 
2.22E-25 
7.69E-27 
2.65E-03 
1.13E+03 
2.74E-01 
6.20E-01 
1.38E-09 
1.28E-09 

.OOE+OO 
1.37E-08 
3.59E-12 
3.90E-15 
3.42E-18 

.OOE+OO 
1.38E-09 
2. 76E·11 
3.27E·16 
2.08E·27 
3.47E·27 
1.19E+05 

total 1.38E+05 1.37E+05 1.37E+05 1.37E+05 1.37E+05 1.37E+05 1.37E+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 40% h2o/ 8% uo2 
alpha·n neutron spectra, neutrons/sec/basis 
basis = single reactor assembly 

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

6.43E+OO • 2.00E+01 .OOOE+OO 
2 3.00E+OO • 6.43E+OO 3.649E+03 
3 1.85E+OO • 3.00E+OO 1.034E+04 
4 1.40E+OO • 1.85E+OO 2.776E+03 
5 9.00E-01 • 1.40E+OO 1.562E+03 
6 4.00E-01 • 9.00E-01 4.536E+02 
7 1.00E-01 · 4.00E·01 7.090E+01 

.OOOE+OO .OOOE+OO 
3.642E+03 3.634E+03 
1.032E+04 1.029E+04 
2.771E+03 2.765E+03 
1.559E+03 1.555E+03 
4.528E+02 4.518E+02 
7.076E+01 7.061E+01 

.OOOE+OO .OOOE+OO 
3.626E+03 3.618E+03 
1.027E+04 1.025E+04 
2.759E+03 2.753E+03 
1.552E+03 1.549E+03 
4.508E+02 4.498E+02 
7.045E+01 7.030E+01 

.OOOE+OO .OOOE+OO 
3.610E+03 3-603E+03 
1.023E+04 1.021E+04 
2.747E+03 2.741E+03 
1.545E+03 1.542E+03 
4.488E+02 4.479E+02 
7.015E+01 7.000E+01 

page 75 

page 76 



Aug 29 14:02 1996 File Name: tuff6.sum BBA000000·01717-0200-00021 REV 00 ATTACHMENT XIV - Page 54 

8 1. 70E-02 - 1.00E·01 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 3.00E-03 · 1.70E·02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E·04 · 3.00E·03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1.00E·04 · 5.50E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E-05 - 1.00E·04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E-05 · 3.00E·05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E-06 · 1.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1. 77E- 06 • 3.05E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E-06 • 1. 77E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E-06 · 1.30E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO • OOOE+OO. .OOOE+OO .OOOE+OO 
18 1.00E·06 · 1.13E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 8.00E-07 • 1.00E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E-07 · 8.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E-07 • 4.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E-07 · 3.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E·07 · 2.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 5.00E·08 · 1.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E-08 • 5.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E-08 · 3.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E-11 · 1.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

0 1.885E+04 1 .881E+04 1.877E+04 1 .873E+04 1.869E+04 1 .865E+04 1.861E+04 
1 page 77 

spontaneous fission neutron source spectrum as a function of time 

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

basis = single reactor assembly 

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

1 6.43E+OO • 2.00E+01 2.267E+03 2.267E+03 2.266E+03 2.265E+03 2.263E+03 2.261E+03 2.259E+03 
2 3.00E+OO - 6.43E+OO 2.485E+04 2.484E+04 2.484E+04 2.484E+04 2.484E+04 2.484E+04 2.484E+04 
3 1.85E+OO · 3.00E+OO 2.708E+04 2.707E+04 2.707E+04 2.706E+04 2.705E+04 2.704E+04 2.703E+04 
4 1.40E+OO · 1. 85E+OO 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+OO 2.106E+04 2. 1 06E+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 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 3.00E-03 · 1. 70E·02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E-04 • 3.00E-03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1 .OOE-04 · 5.50E-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E·OS • 1. DOE· 04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E-05 • 3.00E·05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E-06 • 1.00E·05 .OOOE+OO .OOOE+OO .OOOE+OO • OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1.77E-06 • 3.05E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E·06 • 1. 77E -06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E·06 • 1.30E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 1.00E-06 • 1 .13E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 8.00E-07 · 1 .OOE-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E-07 • 8.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E-07 • 4.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E·07 • 3.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E-07 • 2.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 5.00E·08 • 1.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E-08 • S.OOE-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E·08 • 3.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E·11 • 1.00E·08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

0 1.187E+05 1.1 87E+05 1. 187E+05 1.187E+05 1.187E+05 1. 187E+05 1.186E+05 
1 page 78 

total (alpha·n plus spon. fission) neutron source spectrum as a function of time 
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0 

(using reaction spectra for uranium dioxide) 

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

basis = single reactor assembly 

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

1 6.43E+OO - 2.00E+01 2.267E+03 
2 3.00E+OO - 6.43E+OO 2.849E+04 
3 1.85E+OO- 3.00E+OO 3.741E+04 
4 1.40E+OO- 1.85E+OO 1.812E+04 
5 9.00E-01 - 1.40E+OO 2.262E+04 
6 4.00E·01 • 9.00E-01 2.392E+04 
7 1.00E-01 - 4.00E-01 4.704E+03 
8 1.70E-02 - 1.00E-01 .OOOE+OO 
9 3.00E-03 - 1.70E-02 .OOOE+OO 

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

2.267E+03 2.266E+03 
2.849E+04 2.848E+04 
3.739E+04 3.737E+04 
1.811E+04 1.811E+04 
2.262E+04 2.261E+04 
2.392E+04 2.391E+04 
4.703E+03 4.702E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

2.265E+03 2.263E+03 
2.847E+04 2.846E+04 
3.734E+04 3.730E+04 
1.811E+04 1.811E+04 
2.261E+04 2.262E+04 
2.391E+04 2.390E+04 
4.700E+03 4.696E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

2.261E+03 2.259E+03 
2.845E+04 2.845E+04 
3.726E+04 3.723E+04 
1.812E+04 1.812E+04 
2.263E+04 2.264E+04 
2.388E+04 2.388E+04 
4.691E+03 4.687E+03 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 
0 1.375E+05 1.375E+05 1.374E+05 1.374E+05 1.374E+05 1.373E+05 1.373E+05 , , 
Dease applies the 

• gamma sources determined * 
following photon data base 

master photon library 

0 

, 
0 
0 
0 

in binary mode 
the sources include photons of nuclides for ••. 

light elements 
actinides 
fission products 

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

energy fnterval fn mev photons I second mev I second 

1.0000E·02 to 5.0000E-02 1.1389E+12 3.4166E+10 
5.0000E-02 to 1.0000E-01 4.4703E+11 3.3528E+10 
1.0000E-01 to 2.0000E-01 2.2869E+11 3.4304E+10 
2.0000E·01 to ].OOOOE-01 7.1950E+10 1. 7988E+10 
3.0000E·01 to 4.0000E-01 1.4071E+11 4.9249E+10 

' :4.0000E-01 to 6.0000E·01 4.2383E+10 2.1191E+10 
'' 6.0000E-01 to I.OOOOE-01 1.1773E+12 8.2409E+11 .,1, 

I.OOOOE-01 to .1.0000E+OO 6.2471E+09 5.6224E+09 
1.0000E-t:OO to 1.3300E+OO 4.0598E+09 4.7297E+09 
1.3300E+OO to 1.6600E+OO 1.0379E+09 1 .5517E+09 
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0 
0 
0 
0 
1 
0 

0 
1 

1.6600E+OO to 2.0000E+OO 
2.0000E+OO to 2.5000E+OO 
2.5000E+OO to 3.0000E+OO 
3.0000E+OO to 4.0000E+OO 
4.0000E+OO to S.OOOOE+OO 
S.OOOOE+OO to 6.5000E+OO 
6.5000E+OO to B.OOOOE+OO 
B.OOOOE+OO to 1.0000E+01 
totals 

total energy from nuclides with 
total energy from nuclides with 

2.5559E+08 
6.5386E+08 
4.9296E+06 
5.5379E+OS 
5.3567E+03 
2. 1440E+03 
4. 1954E+02 
8.8927E+01. 
3.2592E+12 

spectrum data 
no spectrum data 

= 
= 

4.6772E+08 
1.4712E+09 
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+OS 

.results on logical unit no. 71, position 2, for time step 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 * 
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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, 3.00wt%, 20gwd/mtu 40% H20/ 8% U02 
44group latticecell 
I 

mixtures of tuff infinite slabs: 
arbm-ftuff 2.6344 14 0 0 0 1001 1.055 8016 40.755 11023 0.570 12000 0.354 

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

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

mo-95 1 
zr-93 1 
zr-94 1 
zr-95 1 
nb-94 1 
tc-99 1 
rh-103 1 
rh-105 1 
ru-101 1 
ru-106 1 
pd-105 1 
pd-108 1 
ag-109 1 
sb-124 1 
xe-131 1 
xe-132 1 
xe-135 1 
xe-136 1 
cs-134 1 
cs-135 1 
cs-137 1 
ba-136 1 
la-139 1 
pr-141 1 
pr-143 1 
ce-144 1 
nd-143 1 
nd-145 1 
pm-147 1 
pm-148 1 
nd-147 1 
sm-147 1 
sm-149 1 
sm-150 1 
sm-151 1 
sm-152 1 
gd-155 1 
eu-153 1 
eu-154 1 
eu-155 1 
arbm-tuff1 

92238 28.593 93237 0.033 1 1.0 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1-20 538 end 
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 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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0 

0 

I • 

end comp 
I 

I • 

fuel-pin-cell geometry: 

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

assembly and cycle parameters: 

npin/assm=1 fuelngth=280. ncycles=1 nlib/cyc=S volfueltot=1.1494E7 
printlevel=6 inplevel=O end 
power=0.004 burn=3.6525e4 down=1.82625e3 

end 

00000000000 rrrrrrrrrrrr i i i i i i i i i i i i ggggggggggg eeeeeeeeeeeee 
0000000000000 rrrrrrrrrrrrr i i i i i i i i i i i i ggggggggggggg eeeeeeeeeeeee 
00 00 rr rr i i gg gg ee 
00 00 rr rr i i gg ee 
00 00 rr rr i i gg ee 
00 00 rrrrrrrrrrrrr i i gg ggggggg eeeeeeeee 
00 00 rrrrrrrrrrrr i i gg ggggggg eeeeeeeee 
00 00 rr rr i i gg gg ee 
00 00 rr rr i i gg gg ee 
00 00 rr rr i i gg gg ee 
0000000000000 rr rr i i i i i i i i i i i i ggggggggggggg eeeeeeeeeeeee 

00000000000 rr rr i i i i i i i i i i i i ggggggggggg eeeeeeeeeeeee 

dddddddddddd aaaaaaaaa vv vv i i i i i i ; i i i i i sssssssssss 
ddddddddddddd aaaaaaaaaaa vv vv i i i i i i ; i i i i i sssssssssssss 
dd dd a a a a vv vv ii ss ss 
dd dd a a a a vv vv i ·j ss 
dd dd a a a a vv vv j; ss 
dd dd aaaaaaaaaaaaa vv vv i'i ssssssssssss 
dd dd aaaaaaaaaaaaa vv vv li ssssssssssss 
dd dd a a a a vv vv ii ss 
dd dd a a a a vv vv l'i ss 
dd dd a a a a vv vv i i ss ss 
ddddddddddddd a a a a vvv ififiiiiiiii sssssssssssss 
dddddddddddd a a a a v iiifiiiiiiii sssssssssss 

0000000 88888888888 II 22222222222 88888888888 
000000000 8888888888888 II 2222222222222 8888888888888 

00 00 88 88 II 22 22 88 88 
00 00 88 88 II 22 88 88 
00 00 88 88 II 22 88 88 
00 00 88888888888 II 22 88888888888 
00 00 88888888888 II 22 88888888888 
00 00 88 88 II 22 88 88 
00 00 88 88 II 22 88 88 

00 00 88 88 II 22 88 88 
000000000 8888888888888 II 2222222222222 8888888888888 

0000000 88888888888· II 2222222222222 88888888888 

nn nn sssssssssss 
nnn nn sssssssssssss 
nnnn nn ss ss 
nn nn nn ss 
nn nn nn ss 
nn nn nn ssssssssssss 
nn nn nn ssssssssssss 
nn nn nn ss 
nn nn nn ss 
nn nnnn ss ss 
nn nnn sssssssssssss 
nn nn sssssssssss 

II 99999999999 
II 9999999999999 

II 99 99 
II 99 99 

II 99 99 
II 9999999999999 

II 999999999999 
II 99 

II 99 
II 99 

II 9999999999999 
II 999999999999 

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

66666666666 
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0 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

1 
0 
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88888888888 22222222222 33333333333 22222222222 
8888888888888 2222222222222 3333333333333 2222222222222 
88 88 . . 22 22 33 33 .. 22 22 
88 88 .. 22 33 .. 22 
88 88 . . 22 33 .. 22 

88888888888 22 333 22 
88888888888 22 333 22 

88 88 . . . 22 33 ... 22 
88 88 .. . 22 33 ... 22 
88 88 . . . 22 33 33 ... 22 
8888888888888 2222222222222 3333333333333 2222222222222 

88888888888 2222222222222 33333333333 2222222222222 

sssssssssss ccccccccccc aaaaaaaa8 ll eeeeeeeeeeeee 
sssssssssssss ccccccccccccc a8888888888 ll eeeeeeeeeeeee 
ss ss cc cc 88 88 ll ee 
ss cc 88 88 ll ee 
ss cc 88 88 ll ee 
ssssssssssss cc 8888888888888 ll eeeeeeeee 
ssssssssssss cc 88888888aaaaa l L eeeeeeeee 

ss cc 8a 8a l L ee 
ss cc a a 8a L L ee 

ss ss cc cc 8a 8a ll ee 
sssssssssssss ccccccccccccc a a a a lllllllllllll eeeeeeeeeeeee 
sssssssssss ccccccccccc a a 8a lllllllllllll eeeeeeeeeeeee 

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

program verification information 

code system: scale version: 4.3 

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

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

program: 

***** creation date: 
***** 
***** library: 
***** 
***** 
***** test code: 
***** 
***** version: 
***** 
***** jobname: 
***** 
***** date of execution: 
***** 
***** time of execution: 

o0oQI04 

03!13/96 

/usr1/ornl/Scale/bin 

origens 

3.1) 

davis 

08/2:8/96 

18:2:3:21 

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

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 
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***** 
***** 

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

1 
0 ·1q array has 1 entries. 
0 Oq array has 1 entries. 
0 Oq array has 1 entries. 
0 Oq array has 1 entries. 
0 Oq array has 1 entries. 
0 dbl. prec. machine word applied has, at least, a 16 significant figure accuracy. 
0 short-lived split test fraction, qxn = 9.1188E-04 
0 half-norm of matrix used, axn = 7.0000E+OO 
0 4-place-accuracy-retention ratio, ratio4 = 6.4516E-13 
0 1q array has 20 entries. 
0 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 densiit1es 
pass n applies mid time densities of nth library interval 

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

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

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

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

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

fission product yields are from endf/b-v 

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

produced to Include bremsstrahlung from uo2 matrix 

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

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

* * 
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0 
0 
0 
0 
0 

0 
0 
1 

0 

0 

0 
0 
0 

0 

1 
0 

0 

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

8/2a/1996 date library was produced 
1697 total number of nuclides in library 
6a9 number of light-element nuclides 
129 number of actinide nuclides 
879 number of fission product nuclides 

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

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

na 23 
al 27 

total 

initial 
1.73E+05 
1.35E+06 
1.52E+06 

1E-18 d 
1. 73E+05 
1.35E+06 
1.52E+06 

basis =single reactor assembly 

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

initial 1E·18 d 
u234 2.12E+03 2.12E+03 
u235 1.72E+05 1.72E+05 
u236 4.12E+04 4.12E+04 
u23a 8.66E+06 8.66E+06 

np237 9.99E+03 9.99E+03 
total 8.8aE+06 8.88E+06 

basis =single reactor assembly 

sas2h: far-field crit based on b&w 15x15, 3.00wtX1 20gwd/mtu 40X h2o/ ax uo2 
power= .OOmw, burnup= 29.mwd1 f~ux= 3.uOE+Oan/cm**2-sec 

DaSIS = 

light elements 

actinides 

(note, k·infinities, clad and moderator absorptions are correct 1 only, if correctly weighted cross sections 
initial 1a26.3 d 3652.5 d 547o.B d 7305.0 d 

productions 1.02316aE+06 1.023204E+06 1.023241E+06 1.02327BE+06 1.023315E+06 
absorptions 8.460999E+05 8.461583E+05 8.462148E+05 8.462709E+05 8.463270E+05 
k infinity 1.209275E+OO 1.209235E+OO 1.209198E+OO 1.209161E+OO 1.209125E+OO 

Initial 1826.3 d 3652.5 d 5478.8 d 7305.0 d 
actinide 
absorptions 
non-actinide 

8.423347E+05 

abs. frees. 4.450142E-03 
aas2h: far-field crit based 

8.423564E+05 8.4237a1E+05 a.423998E+05 8.424216E+05 

4.493117E·03 4.533887E-03 4.57435aE-03 4.614592E·03 
on b&w 15x15 1 3.00wtX1 20gwd/mtu 40X h2o/ BX uo2 

power• 
fraction OT total aDsorption rate 

.OOmw, burnup= 29.mwd, flux= 3.00E+08n/cm**2·sec 
Initial 1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 

sm149 
sm151 
nd143 
xe135 
gd157 
rh103 
gd155 
cd113 
xe131 
cs133 
tc 99 
sm147 
nd145 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

.OOE+OO 

3.63E-05 
1.51E·06 
7.23E·07 
2.2aE-06 
3.72E·07 
3.35E·07 
1.44E·07 
3.17E·07 
2.35E·07 

:1 .83E·07 
1.36E·07 
6.04E·08 
1.04E·07 

7.24E·05 1.08E-04 1.44E·04 1.44E·04 
2.96E·06 4.36E-06 5.70E-06 5.70E·06 
1.45E·06 2.19E·06 2.92E·06 2.92E·06 
2.28E·06 2.28E·06 2.2aE-06 2.24E·06 
7.41E·07 1.11E·06 1.4 7E·06 1.47E·06 
6.81E·07 1.03E·06 1.37E·06 1.37E·06 
4.69E·07 8.80E·07 1.33E·06 1.33E·06 
6.34E·07 9.49E·07 1.26E·06 1.26E·06 
4.72E-07 .,7.09E·07 9.46E·07 9.46E·07 
3. 67E-07 <·S .51 E·07 7.35E-07 7.35E·07 
2.71E-07 4.07E·07 5.43E-07 5.43E·07 
t.77E·07 3.08E·07 4.43E·07 4.43E·07 
2.08E·07 3.12E·07 4.16E·07 4.16E·07 

7305.1 d 
1.023315E+06 
a.463269E+05 
1.209125E+OO 
7305.1 d 

a.424216E+05 

4.614472E·03 
fission products 

page 

page 2 

page 3 

are applied.) 

page 4 
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eu151 .OOE+OO 2.17E·08 8.55E·08 1.90E-07 3.33E-07 3.33E-07 
mo 95 .OOE+OO 6.69E-08 1.39E-07 2.12E-07 2.85E-07 2.85E-07 
pm147 .OOE+OO 2.00E-07 2.54E-07 2.69E-07 2. 73E-07 2. 73E"07 
sm152 .OOE+OO 5.55E-08 1.11E-07 1.67E-07 2.22E-07 2.22E-07 
kr 83 .OOE+OO 4.45E-08 8.91E-08 1.34E-07 1. 78E-07 1.78E-07 
cs135 .OOE+OO 4.12E-08 8.24E-08 1.24E-07 1.65E-07 1.65E-07 
eu155 .OOE+OO 8.33E-08 1.23E-07 1.42E-07 1.51E-07 1.51E-07 
ru101 .OOE+OO 3.25E-08 6.50E-08 9. 74E-08 1.30E-07 1.30E-07 
pr141 .OOE+OO 2.97E-08 6.01E-08 9.05E-08 1.21E-07 1.21E-07 
eu153 .OOE+OO 2.78E-08 5.57E-08 8.35E-08 1.11E-07 1.11E-07 
la139 .OOE+OO 2.48E-08 4.96E-08 7.45E-08 9.93E-08 9.93E-08 
pd105 .OOE+OO 1.06E-08 2.13E-08 3.20E-08 4.26E-08 4.26E-08 
zr 93 .OOE+OO 1.03E-08 2.06E-08 3.08E-08 4.11E-08 4.11E-08 

i 129 .OOE+OO 7.63E-09 1.53E-08 2.30E-08 3.06E-08 3.06E-08 
nd144 .OOE+OO 5.77E-09 1.32E-08 2.06E-08 2.80E-08 2.80E-08 
mo 97 .OOE+OO 5.64E-09 1.13E- 08 1.69E-08 2.26E-08 2.26E-08 
ag109 .OOE+OO 4.03E-09 8.06E-09 1.21E-08 1.62E-08 1.62E-08 
zr 91 .OOE+OO 2.54E-09 5.20E-09 7.86E-09 1.05E-08 1.05E-08 

y 89 .OOE+OO 2.44E-09 4.98E-09 7.52E-09 1.01E-08 1.01E-08 
ba137 .OOE+OO 6.58E-10 2.53E-09 5.49E-09 9.41E-09 9.41E-09 
ru102 .OOE+OO 2.29E-09 4.58E-09 6.87E-09 9.16E-09 9.16E-09 
rh105 .OOE+OO 8.28E-09 8.28E-09 8.28E-09 8.28E-09 8.25E-09 
ce142 .OOE+OO 2.05E-09 4.11E-09 6.16E-09 8.21E-09 8.21E-09 
nd148 .OOE+OO 1.99E-09 3.99E-09 5.98E-09 7.98E-09 7.98E-09 
nd146 .OOE+OO 1.66E-09 3.32E-09 4.98E-09 6.65E-09 6.65E-09 
sr 90 .OOE+OO 1.97E-09 3. 71E-09 5.24E-09 6.60E-09 6.60E-09 
ba138 .OOE+OO 1.42E-09 2.83E-09 4.25E-09 5.66E-09 5.66E-09 
i n115 .OOE+OO 1.38E-09 2.76E-09 4.15E-09 5.53E-09 5.53E-09 
pd108 .OOE+OO 1.38E-09 2.75E-09 4.13E-09 5.51E-09 5.51E-09 
ce140 .OOE+OO 1.31E-09 2.64E-09 3.96E-09 5.29E-09 5.29E-09 
xe132 .OOE+OO 1.21E-09 2.42E-09 3.62E-09 4.83E-09 4.83E-09 
mo 98 .OOE+OO 8.46E-10 1.69E-09 2.54E-09 3.38E-09 3.38E-09 
mo100 .OOE+OO 8.09E-10 1.62E-09 2.43E-09 3 .. 24E-09 3.24E-09 
pd107 .OOE+OO 7.97E-10 1.59E-09 2.39E-09 3.19E-09 3.19E-09 
xe134 .OOE+OO 7.85E-10 1.57E-09 2.35E-09 3.14E-09 3.14E-09 
sm150 .OOE+OO 1. 93E -10 7.70E-10 1.73E-09 3.06E-09 3.06E-09 

1 sas2h: far-field crit based on b&w 15x15, 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products page 5 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 29.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 

pr143 .OOE+OO 2.66E-09 2.66E-09 2.66E-09 2.66E-09 2.66E-09 
zr 92 .OOE+OO 6.38E-10 1.28E-09 1.91E-09 2.55E-09 2.55E-09 

i 127 .OOE+OO 5.14E-10 1.04E-09 1.56E-09 2.09E-09 2.09E-09 
zr 96 .OOE+OO 5.21E-10 1.04E-09 1.56E-09 2.08E-09 2.08E-09 
xe133 .OOE+OO 1.99E-09 1.99E-09 1.99E-09 1.99E-09 1.99E-09 
ru104 .OOE+OO 4.96E·10 9.93E-10 1.49E-09 1.99E-09 1.99E-09 
nd150 .OOE+OO 4.44E-10 8.88E-10 1.33E-09 1. 78E-09 1.78E-09 
xe136 .OOE+OO 4.25E-10 8.49E-10 1.27E-09 1. 70E-09 1. 70E-09 
ce141 .OOE+OO 1.58E-09 1.58E-09 1.58E-09 1.58E·09 1.58E-09 
cs137 .OOE+OO 4.13E-10 7.81E-10 1.11 E- 09 1.40E-09 1.40E-09 
br 81 .OOE+OO 3.23E-10 6.46E-10 9.68E-10 1.29E·09 1.29E-09 
rb 85 .OOE+OO 2.57E-10 5.30E-10 8.14E-10 1. 11 E- 09 1.11 E- 09 
zr 94 .OOE+OO 2.76E-10 5.51E-10 8.26E-10 1.10E-09 1.10E-09 
pm149 .OOE+OO 9.62E·10 9.62E-10 9.62E-10 9.62E·10 9.55E-10 
nd147 .OOE+OO 9.44E-10 9.44E-10 9.44E-10 9.44E-10 9.40E-10 
cd111 .OOE+OO 2.04E·10 4. 10E -10 6.16E-10 8.23E-10 8.23E·10 
te130 .OOE+OO 1.92E-10 3.85E-10 5. 77E-10 7 .69E-10 7.69E-10 
sm154 .OOE+OO 1.88E-10 3. 75E-10 5.63E-10 7.50E-10- 7.50E-10 
rb 87 • OOE+OO 1.82E-10 3.65E-10 5.47E-10 7 .. 29E-10 7 .29E-10 
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ce144 .OOE+OO S.93E·10 6.00E·10 6.00E-10 6.00E·10 S.99E-10 
se 77 .OOE+OO 1.27E·10 2.S4E·10 3.82E·10 S.09E·10 S.09E-10 
kr 8S .OOE+OO 1.S7E·10 2.71E·10 3.S3E·10 4.13E-10 4.13E·10 
ru103 .OOE+OO 3.S6E·10 3.S6E·10 3.S6E·10 3.S6E-10 3.S6E·10 
kr 84 .OOE+OO 8.70E·11 1. 74E·10 2.61E·10 3.48E·10 3.48E·10 
pd106 .OOE+OO 6.6SE·11 1.S9E·10 2.S2E·10 3.45E·10 3.45E·10 
se 79 .OOE+OO 6.52E·11 1.30E·10 1.96E·10 2.61E·10 2.61E·10 
sb121 .OOE+OO 6.31E·11 1. 26E·10 1.89E·10 2.53E·10 2.S3E·10 
zr 90 .OOE+OO 1.48E ·11 S.70E·11 1. 23E ·1 0 2.11E·10 2.11E·10 
sb123 .OOE+OO S.10E·11 1. 03E·10 1.54E·10 2.06E·10 2.06E·10 
kr 86 .OOE+OO 4.73E·11 9. 47E·11 1.42E-10 1.89E ·10 1. 89E -1 cr 
te128 .OOE+OO 4.26E·11 8.S3E-11 1.28E·10 1.71E·10 1.71E-10 
zr 95 .OOE+OO 1.68E·1 0 1.68E·10 1.68E·10 1.68E·10 1.68E-10 
nb 95 .OOE+OO 1.S3E·10 1.S3E·10 1.53E·10 1.53E·10 1.53E-10 

y 91 .OOE+OO 1.42E·10 1.42E·10 1.42E-10 1.42E-10 1.42E·10 
gd156 .OOE+OO 3.28E·11 6.62E·11 9:98E·11 1.34E·10 1.34E·10 
se 80 .OOE+OO 3.0SE·11 6.10E·11 9.14E·11 1.22E·10 1. 22E ·1 0 
dy161 .OOE+OO 2.64E·11 S.31E·11 7.98E·11 1. 07E ·1 0 1.07E-10 
pm151 .OOE+OO 1.09E·10 1. 09E·10 1.09E·10 1.09E·10 1. OS E -10 
te125 .OOE+OO 1.16E·11 3.43E·11 6.02E-11 8.69E·11 8.69E-11 
tb1S9 .OOE+OO 1.82E·11 3.65E·11 5.48E·11 7.31E·11 7.31E·11 
cd112 .OOE+OO 1. 74E ·11 3.48E·11 5.22E·11 6.96E·11 6.96E·11 
l i 6 .OOE+OO 1.73E·11 3.46E·11 S.19E·11 6.92E-11 6.92E·11 
sn117 .OOE+OO 1.38E·11 2.76E·11 4.14E·11 S .. S2E-11 S.S2E·11 
ba140 .OOE+OO 4.72E·11 4.72E·11 4.72E·11 4 .. 72E·11 4.70E·11 
sn119 .OOE+OO 1.13E·11 2.2SE·11 3.38E·11 4 .. S1E·11 4.51E·11 
sn115 .OOE+OO 1.03E·11 2.06E·11 3.09E·11 4.12E·11 4.12E-11 
sm153 .OOE+OO 3.80E·11 3.80E·11 3.80E-11 3.80E·11 3.70E-11 
sr 88 .OOE+OO 8.72E·12 1.74E·11 2.61E-11 3.49E-11 3.49E·11 
eu1S4 .OOE+OO 4.71E·12 1.26E·11 2.26E·11 3.40E·11 3.40E·11 

1 sas2h: far-field crit based on b&w 1Sx15, 3.00wt%, 20gwd/mtu 40% h2o/ 8% uo2 fission products page 6 
0 fraction of total absorption rate 

power= .OOmw, burnup= 29.mwd, flux= 3.00E+08n/cm**2·sec 
0 initial 1826.3 d 36S2.S d 5478.8 d 7305.0 d 7305.1 d 

eu1S6 .OOE+OO 3.38E·11 3.39E·11 3.39E·11 3 .. 39E·11 3.39E·11 
sr 89 .OOE+OO 3.04E·11 3.04E·11 3.04E·11 3.04E·11 3.03E·11 
ru106 .OOE+OO 2.50E·11 2.S8E·11 2.S8E·11 2.S9E·11 2.S8E-11 
pd110 .OOE+OO 6.32E·12 1.26E-11 1.90E·11 2.S3E·11 2.S3E·11 
cd114 .OOE+OO 6.18E-12 1.24E-11 1.86E·11 2.49E·11 2.49E·11 
eu1S2 .OOE+OO 4.70E-13 3.46E-12 1.09E·11 2.41E·11 2.41E·11 
gd1S8 .OOE+OO S. 76E·12 1. 16E -11 1. 77E·11 2.38E·11 2.38E·11 
se 82 .OOE+OO S.91E·12 1.18E·11 1. 77E·11 2.36E·11 2.36E-11 
sn126 .OOE+OO 4.71E·12 9.42E·12 1.41E·11 1.88E·11 1.88E·11 
se 78 .OOE+OO 4.S2E·12 9.03E·12 1.3SE·11 1.81E·11 1.81E·11 
ce143 .OOE+OO 1. 74E·11 1.74E·11 1. 74E·11 1.74E·11 1.68E·11 
la140 .OOE+OO 1.S4E·11 1.S4E·11 1.S4E·11 1.S4E·11 1.S4E·11 
sb125 .OOE+OO 1.08E·11 1.38E·11 1.46E·11 1.49E·11 1.49E-11 
sn124 .OOE+OO 3.68E·12 7.37E·12 1.11E·11 1..4 7E-11 1. 4 7E ·11 
dy162 .OOE+OO 3.49E·12 7.01E·12 1.0SE·11 1 .. 41E·11 1.41E·11 
mo 99 .OOE+OO 1.32E·11 1.32E-11 1.32E·11 1.32E·11 1.29E·11 
dy164 .OOE+OO 3.13E·12 6.27E·12 9.44E·12 1.26E·11 1.26E·11 
as 75 .OOE+OO 2.69E·12 5.39E·12 8.08E·12 1.08E·11 1.08E·11 
~m148m .OOE+OO 7.01E·12 8.99E-12 9.52E·12 9.66E·12 9.65E·12 

r 87 .OOE+OO 2.26E·11 2.26E·11 2.26E·11 2.26E·11 8.03E-12 
te127m .OOE+OO 7.36E·12 7.36E·12 7.36E·12 7.36E-12 7.36E·12 

1131 .OOE+OO 6.77E·12 6.77E·12 6.77E-12 6.77E-12 6.75E·12 
y 90 .OOE+OO 1.87E·12 3.S2E-12 4.98E·12 6.27E-12 6.27E·12 

sn118 .OOE+OO 1.51E·12 3.03E·12 4.54E·12 6.0SE·12 6.05E·12 
ba136 .OOE+OO 1.42E·12 2.87E·12 4.32E·12 5.77E·12 5.77E·12 
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ru 99 .OOE+OO 8.61E-13 2.07E-12 3.63E-12 5.54E-12 S.S4E-12 
cs134 .OOE+OO 1.07E-12 2.39E·12 3.76E-12 5. BE-12 5.13E-12 
cd116 .OOE+OO 1.28E-12 2.SSE·12 3.83E-12 5.10E·12 5.10E-12 
sn122 .OOE+OO 1.25E·12 2.49E·12 3.74E-12 4.98E-12 4.98E-12 
sn120 .OOE+OO 9.38E-13 1. 88E-12 2.81E-12 3.75E-12 3.75E-12 
kr 82 .OOE+OO 7.81E-13 1. 57E -12 2.36E·12 3.15E-12 3.15E-12 
dy163 .OOE+OO 7.69E-13 1.54E-12 2.32E-12 3.11E-12 3.11E-12 
in113 .OOE+OO 2.30E-13 8.51E-13 1. 78E-12 2.95E·12 2.9SE-12 
ge 73 .OOE+OO 7.28E-13 1.46E·12 2.18E-12 2.91E-12 2.91E-12 
xe130 .OOE+OO 4.78E-13 9.60E·13 1.45E·12 1.94E·12 1. 94E -12 
te129m .OOE+OO 1.78E-12 1.78E·12 1. 78E-12 1. 78E-12 1. 78E-12 
gd152 .OOE+OO 2.62E·14 2.11E-13 7 .25E-13 1.75E-12 1.75E-12 
mo 96 .OOE+OO 3.45E-13 7.00E-13 1.06E-12 1.44E-12 1.44E-12 
ge 76 .OOE+OO 2.66E-13 5.32E-13 7.99E-13 1.06E-12 1.06E-12 
ru100 .OOE+OO 9.50E-14 2.51E-13 4.67E-13 7.45E-13 7.4SE-13 
gd154 .OOE+OO 2.69E-14 1.39E-13 3.69E-13 7.43E-13 7.43E-13 
gd160 .OOE+OO 1.69E-13 3.38E-13 5.07E-13 6. 77E·13 6.77E-13 
te126 .OOE+OO 1.29E-13 2.60E-13 3.91E-13 5.24E-13 5.24E-13 
sm148 .OOE+OO 3.96E-14 1.37E-13 2.79E-13 4.60E-13 4.60E-13 
pm148 • OOE+OO 2.80E-13 3. 56E·13 3.77E-13 3.82E·13 3. 78E-13 
nd142 .OOE+OO 2.10E-14 8.38E·14 1.88E·13 3.35E-13 3.35E-13 
ag111 .OOE+OO 3.20E-13 3.21E·13 3.21E·13 3.21E-13 3.20E-13 
ba134 .OOE+OO 1.50E-14 6.69E-14 1.59E·13 2.93E-13 2.93E-13 
ba135 .OOE+OO 1. 99E·14 7.28E-14 1.59E-13 2.78E-13 2.78E-13 

1 sas2h: far-field crit based on b&w 1Sx15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 7 
0 fraction of total absorption rate 

power= .OOmw, burnup= 29.mwd, flux= 3.00E+08n/cm**2-sec 
0 initial 1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 

eu157 .OOE+OO 2.95E·13 2.96E-13 2.96E·13 2.96E-13 2.74E-13 
cd115m .OOE+OO 2.35E-13 2.35E-13 2.35E-13 2.35E-13 2.35E-13 
~d104 .OOE+OO 1.39E·14 5.63E-14 1.27E-13 2.27E-13 2.27E-13 

o165 .OOE+OO 5.28E-14 1. 06E-13 1.59E-13 2.13E-13 2.13E-13 
te124 .OOE+OO 2.93E-14 6.00E·14 9.08E-14 1.22E-13 1.22E-13 
sr 87 .OOE+OO 3.04E-14 6.08E·14 9.12E·14 1.22E-13 1.22E-13 
nb 94 .OOE+OO 1.75E-14 3.51E-14 5.26E-14 7.01E·14 7.01E-14 
ge 74 .OOE+OO 1 .47E -14 2. 93E-14 4.40E·14 5.86E·14 5.86E-14 
cs136 .OOE+OO 5.60E-14 5.61E-14 5.63E·14 5.64E·14 5.62E-14 
ge 72 .OOE+OO 9.81E-15 1. 96E -14 2.9SE·14 3.93E-14 3.93E·14 
sr 86 .OOE+OO 8.48E-15 1 • 71 E • 14 2. 59E -14 3.47E-14 3.47E-14 
cd110 .OOE+OO 2.77E-15 9.38E-15 1.97E·14 3.37E·14 3.37E·14 
sn125 ,OOE+OO 2.94E·14 2.94E·14 2.94E-14 2.94E·14 2.92E·14 
ru105 .OOE+OO 3.00E-14 3.00E-14 3.00E·14 3.00E·14 2.30E-14 
se 76 .OOE+OO 5.69E·15 1.14E·14 1 .71E·14 2.29E·14 2.29E·14 
br 79 .OOE+OO 1.37E·15 5.44E·15 1.22E-14 2.16E·14 2.16E·14 
xe129 .OOE+OO 7.62E·16 3.05E·15 6.86E·15 1.22E·14 1.22E·14 
ag107 .OOE+OO 7.08E·16 2.83E·15 6.37E·15 1.13E· 14 1.13E·14 
sn123 .OOE+OO 1.03E·14 1.03E·14 1.03E·14 1.03E·14 1. 03E· 14 
nb 93 .OOE+OO 2.00E·16 1.42E·15 4.49E·15 1.01E·14 1.01E·14 
te132 .OOE+OO 9.49E·15 9.49E·15 9.49E·15 9.49E·15 9.34E·15 
rb 88 .OOE+OO 1.27E·14 1.27E·14 1.27E·14 1.27E·14 8.70E·15 

i 135 .OOE+OO 1.00E·14 1.00E·14 1.00E·14 1.00E·14 8.18E·15 
xe128 .OOE+OO 1.43E·15 3.02E·15 4.75E·15 6.63E·15 6.63E·15 
dy160 .OOE+OO 1.16E·15 2.58E·15 4.19E·15 6.01E·15 6.01E·15 
er166 .OOE+OO 1.37E·15 2.77E·15 4.19E·15 5.64E·15 5.64E-~5 
sb126 .OOE+OO 2.99E·15 3.00E·15 3.01E·15 3.02E·15 3.01E· 5 
sb124 .OOE+OO 2.10E·15 2.11E·15 2.11E·15 2.11E·15 2.11E-~5 
in117111 .OOE+OO 2.07E·15 2.07E·15 2.07E·15 2.07E·15 1.82E· 5 
lcr 80 .OOE+OO 4.12E·16 8.2SE·16 1.24E·15 1.65E·15 1.65E·15 
te134 .OOE+OO 5.77E·15 5.77E·15 5.77E·15 5 .. 77E·15 8.55E·16 
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i130 .OOE+OO 7 .17E-16 7.23E·16 7.30E-16 7.36E-16 6.63E-16 
sn116 .OOE+OO 4.53E-17 1.51E-16 3. 17E -16 5.4:5E-16 5.43E-16 
in117 .OOE+OO 6.07E·16 6.07E·16 6.08E·16 6.08E-16 5.40E-16 
tb160 .OOE+OO 3.46E-16 3.98E-16 4.49E-16 5.01E-16 5.01E-16 
te122 .OOE+OO 6.63E-17 1. 57E-16 2.73E-16 4.14E-16 4.14E-16 
rb 86 .OOE+OO 2.41E-16 2.43E-16 2.45E-16 2.4"7E-16 2.46E-16 
be 9 .OOE+OO 3.42E-17 6.84E-17 1.03E-16 1. 37E-16 1.37E-16 
pr142 .OOE+OO 3.44E-17 6.91E-17 1.04E-16 1.38E-16 1.29E·16 
dy165 .OOE+OO 2.10E-16 2.11E-16 2.12E-16 2.14E-16 1.24E·16 
te123 .OOE+OO 2.75E-17 5. 73E-17 8.73E·17 1. 17E -16 1.17E-16 
l i 7 .OOE+OO 1.33E·17 2.66E-17 4.00E-17 5.33E·17 5 .33E -17 
ge 75 .OOE+OO 8.51E-17 8.51E-17 8.51E·17 8.51E·17 3.34E-17 
cd118 .OOE+OO 1.19E-16 1.19E-16 1.19E·16 1.1'9E-16 2.44E-17 
er167 .OOE+OO 5.52E-18 1.14E-17 1. 76E·17 2.41E-17 2.41E-17 
cd108 .OOE+OO 2.76E-19 5.55E·19 8.45E-19 1.14E-18 1.14E-18 
cs134m .OOE+OO 2.56E-19 5.12E-19 7.68E-19 1.02E-18 6.49E-19 
in119m .OOE+OO 2.97E-17 2. 97E-17 2.97E-17 2.97E-17 4.16E-19 
cd109 .OOE+OO 1. 76E-19 1.96E-19 2.06E-19 2.BE·19 2.13E-19 

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

power= .OOmw, burnup= 29.mwd, flux= 3.00E+08n/cm**2·sec 
0 initial 1826.3 d 3652.5 d 5478.8 d 7305.0 d 7305.1 d 

sn114 .OOE+OO 3.33E-21 1.33E-20 2.66E-20 4.66E-20 4.66E-20 

sas2h: far·field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 9 

0 
power= 4.000E-03mw, burnup=2.9220E+01mwd[ flux= 3.00E+08n/cm**2·sec 

nuc ide concentrations, gram atoms 

charge 1826.3 d 3652.5 d 
basis = single reactor assembly 

5478.8 d 7305.0 d 7305.1 d 
h 1 .OOE+OO 4.41E-07 8.81E-07 1.32E-06 1.76E-06 1. 76E-06 
h 2 .OOE+OO 1.31E-09 2.61E·09 3.92E-09 5.22E-09 5.22E-09 
h 3 .OOE+OO 8.35E-12 1.47E-11 1. 94E -11 2.30E-11 2.30E-11 
h 4 .OOE+OO 3.38E-35 5.93E-35 7.85E-35 9.30E-35 .OOE+OO 

he 3 .OOE+OO 1.23E-12 4.50E·12 9.32E-12 1.53E-11 1.53E-11 
he 4 .OOE+OO 7.28E-08 1.46E-07 2.18E-07 2.91E-07 2.91E-07 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 .OOE+OO 8.74E·09 1. 75E·08 2.62E-08 3.50E-08 3.50E-08 
ne 21 .OOE+OO 1.58E-15 6.32E-15 1.42E-14 2.53E-14 2.53E-14 
ne 22 .OOE+OO 2.56E-11 7.43E-11 1. 29E-10 1.85E-10 1. 86E-10 
ne 23 .OOE+OO 7.28E·15 7.28E·15 7.28E-15 7.28E-15 7.28E-30 
na 22 .OOE+OO 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 .OOE+OO 3.64E-08 3.64E-08 3.64E·08 3.64E-08 3.33E-08 
na 24m .OOE+OO 5.99E-15 5.99E·15 5.99E-15 5.99E-15 5.99E-30 
na 25 .OOE+OO 2.93E·28 5.94E·28 9.0SE-28 1.22E·27 1.21E-42 
mg 24 .OOE+OO 7.55E·05 1.51E·04 2. 27E·04 3.02E·04 3.02E·04 
mg 25 .OOE+OO 9.73E-12 1.98E-11 3.01E-11 4.07E-11 4.07E-11 
mg 26 .OOE+OO 1.31E-09 2.61E-09 3.92E-09 5.22E-09 5.22E-09 
mg 27 .OOE+OO 2.18E-12 2. 18E -12 2. 18E -12 2.18E-12 4.70E-16 
mg 28 .OOE+OO 4.41E·24 4.41E·24 4.41E·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 .OOE+OO 2.70E·10 2.70E·10 2.70E·10 2.70E-10 3.67E-25 
at 29 .OOE+OO 3.80E-28 1.52E·27 3.42E·27 6.08E·27 3.18E·32 
al 30 .OOE+OO 3.49E·41 2.79E-40 9.42E-40 2.23E-39 .OOE+OO 
si 28 .OOE+OO 2.20E·04 4.40E·04 6.59E-04 8.79E-04 8.79E-04 
si 29 .OOE+OO 1.41E·12 5.64E-12 1.27E·11 2.26E-11 2.26E-11 
si 30 .OOE+OO 9.70E-21 7.76E·20 2.62E-19 6.21E-19 6.21E-19 
si 31 .OOE+OO 6.95E·33 5.56E-32 1.88E-31 4.45E-31 2.68E-31 
si 32 .OOE+OO 6.12E·41 9.75E·40 4.92E·39 1.55E-38 1.55E-38 
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totals 5.75E+04 5. 75E+04 5.75E+04 5. 75E+04 5.75E .. 04 5.75E+04 
0 flux 3.00E+08 3.00E+08 3.00E+08 3.00E .. 08 3.00E-07 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 10 
power= 4.000E-03mw, burnup=2.9220E+01mwd( flux= 3.00E+08n/cm**2-sec 

0 nuc ide conce~trations, gram atoms 

charge 1826.3 d 3652.5 d 
basis = single reactor assembly 

5478.8 d 7305.0 d 7305.1 d 
he 4 .OOE+OO 2.74E·04 5.87E-04 9.39E·04 1.33E-03 1.33E·03 
pb206 .OOE+OO 7.11E·14 1.14E·12 5.75E-12 1.79E·11 1. 79E ·11 
pb207 .OOE+OO 9.49E·12 7.37E·11 2.41E·10 5.52E-10 5.52E·10 
pb208 .OOE+OO 3.81E-12 3. 76E·11 1.26E·10 2.81E·10 2.81E·10 
pb209 .OOE+OO 3.42E·17 1.38E·16 3. 12E ·16 5.56E-16 5.60E·16 
pb210 .OOE+OO 2.03E-12 1.57E-11 5.10E-11 1.17E -10 1. 17E- 10 
pb211 .OOE+OO 5.69E-16 2.16E·15 4.64E·15 7.85E-15 7.85E·15 
pb212 .OOE+OO 4.63E·15 2.05E-14 4.22E·14 6.61E-14 6.61E-14 
pb214 .OOE+OO 9.34E-17 3.73E·16 8.40E·16 1.49E·15 1.45E-15 
ra222 .OOE+OO 1. 76E·28 5.20E·28 9.13E·28 1.32E·27 1.32E·27 
ra223 .OOE+OO 2.59E·13 9.87E-13 2.11E·12 3.58E·12 3.58E-12 
ra224 .OOE+OO 3.82E·14 1.69E·13 3.49E·13 5.46E·13 5.46E·13 
ra225 .OOE+OO 3.74E·15 1.51E-14 3.41E-14 6.08E·14 6.08E·14 
ra226 .OOE+OO 2.93E·09 1.17E·08 2.64E·08 4.68E-08 4.68E·08 
ra228 .OOE+OO 2.63E·15 8.85E·15 1. 70E·14 2.63E-14 2.63E·14 
ac225 .OOE+OO 2.53E·15 1.02E·14 2.31E·14 4.11E·14 4.11E·14 
ac227 .OOE+OO 1.80E·10 6.86E·10 1.47E·09 2.49E·09 2.49E·09 
ac228 .OOE+OO 3.21E·19 1.08E·18 2.08E·18 3.21E-18 3.21E·18 
th226 .OOE+OO 8.59E·27 2.54E·26 4.45E·26 6.43E·26 6.42E-26 
th227 .OOE+OO 4. 19E·13 1.59E·12 3.41E·12 5.78E·12 5.78E·12 
th228 .OOE+OO 7.29E·12 3.23E·11 6.66E·11 1.04E·10 1.04E·10 
th229 .OOE+OO 7.27E·10 2.94E·09 6.64E-09 1.18E·08 1.18E·08 
th230 .OOE+OO 1. 28E· 04 2.55E·04 3.83E·04 5.11E·04 5. 11 E- 04 
th231 .OOE+OO 3.02E·09 3.02E-09 3.02E·09 3.02E·09 3.02E·09 
th232 .OOE+OO 2.58E·05 5.16E·05 7.74E·05 1.03E·04 1.03E·04 
th233 .OOE+OO 2.39E·16 4.78E·16 7. 17E ·16 9.57E-16 2.66E·17 
th234 .OOE+OO 5.37E·07 5.37E·07 5.37E-07 5.37E·07 5.37E-07 
pa231 .OOE+OO 3.59E·06 7.19E·06 1.08E·05 1.44E·05 1.44E·05 
pa232 .OOE+OO 6.18E·14 1.24E·13 1.85E·13 2.47E·13 2.37E·13 
pa233 .OOE+OO 1.46E·06 1.46E·06 1.46E·06 1.46E-06 1.46E·06 
pa234m .OOE+OO 1.81E·11 1.81E·11 1.81E·11 1.81E·11 1.81E·11 
pa234 .OOE+OO 8.09E·12 8.09E·12 8.09E·12 8.09E·12 8.09E·12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

u230 .OOE+OO 8.33E·24 2.46E·23 4.32E·23 6.23E·23 6.21E·23 
u231 .OOE+OO 5.33E·20 1.08E·19 1. 62E • 19 2.17E·19 2.14E·19 
u232 .OOE+OO 6.11E·10 1.80E·09 3.16E·09 4.57E-09 4.57E·09 
u233 .OOE+OO 6.68E·05 1.35E·04 2.03E·04 2.72E·04 2.72E·04 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
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. 74E+02 1. 74E+02 1. 74E+02 
u237 .OOE+OO 3.24E·06 3.24E·06 3.24E·06 3.24E·06 3.21E·06 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
u239 .OOE+OO 3.29E·07 3.29E·07 3.29E·07 3.29E·07 1.09E·08 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 .OOE+OO 8.71E·12 9.06E·12 9.08E·12 9.08E·12 9.07E·12 
np23611 .OOE+OO 2.16E·12 2.16E·12 2.16E·12 2.16E·12 2.03E·12 
np236 .OOE+OO 1.02E·09 2.05E·09 3.07E·09 4.10E·09 4.10E·09 
np237 · 4.22E+01 4.22E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
np238 .OOE+OO 1.58£·06 1.58£·06 1.58E·06 1.58E·06 1.54E·06 , 
aaa2h: far·fleld crft baaed on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ ax uo2 actinides page 11 
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power= 
0 

4.000E-03mw, burnup=2.9220E+01mwd( flux= 3.00E+08n/cm**2-sec 
nuc ide concentrations, gram atoms 

charge 1826.3 d 3652.5 d 
basis = single reactor assembly 

5478.8 d 7305.0 d 7305.1 d· 
np239 .OOE+OO 4.75E-05 4.75E-05 4.75E-05 4.75E-05 4.67E-05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 .OOE+OO 9.74E-15 9.74E-15 9.74E-15 9.74E-15 2.68E-15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu236 .OOE+OO 8.16E-10 1.06E-09 1.14E-09 1.16E-09 1.16E-09 
pu237 .OOE+OO 9.61E-15 1.89E-14 2.78E-14 3.64E-14 3.63E-14 
pu238 .OOE+OO 9.24E-04 1 .81 E- 03 2.67E-03 3.49E-03 3.49E-03 
pu239 .OOE+OO 2.55E-02 5.11E-02 7.66E-02 1.02E-01 1.02E-01 
pu240 .OOE+OO 6.28E-07 2.51E-06 5.66E-06 1.01E-05 1. 01 E- OS 
pu241 .OOE+OO 2.03E-11 1.53E-10 4.90E-10 1.10E-09 1.10E-09 
pu242 .OOE+OO 2.03E-16 3.15E-15 1.55E-14 4. 75E -14 4. 75E-14 
pu243 .OOE+OO 4.46E-25 6.91E-24 3.39E-23 1.04E-22 7.97E-23 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am239 .OOE+OO 3.56E-28 5.43E-27 2.63E-26 7.94E-26 7.10E-26 
am240 .OOE+OO 1.63E-25 2.49E-24 1. 20E- 23 3.64E-23 3.54E-23 
am241 .OOE+OO 1. 24E -12 1.89E-11 9. 13E -11 2.76E-10 2. 76E-10 
am242m .OOE+OO 3.20E-18 9.80E-17 7. 13E -16 2.88E-15 2.88E-15 
am242 .OOE+OO 4.35E-20 6.65E-19 3.22E-18 9.73E-18 8.96E-18 
am243 .OOE+OO 6.23E-22 2.16E-20 1.76E-19 7.B9E-19 7.89E-19 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO • OOE+OO 
am244 .OOE+OO 4.90E-30 1.70E-28 1.39E-27 6.21E-27 5.44E-27 
am245 .OOE+OO • OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

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 1 entries. 4q array has 
0 54q array has 12 entries. 
1library Information •.. 

cross-section 

pass 1 
pass 0 

data taken from position number 

*scale-system control module sas2 library* 

2 of library on unit 33. 

used a time-dependent neutron spectrum, for each of the above passes 
pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth libra,ry Interval 

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

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

first librarv updated was ••• 
************************************************'******************************** 
* 
* 
* 
* 

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, ar1d fission product libraries 

* 
* 
* 
* 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

• • 
• • • • • • • • • • • 

decay data, including gamma and total energy, are from endf/b·vi 

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

fission product yields are from endf/b·v 

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

produced to include bremsstrahlung from uo2 matrix 

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

* 
* 
* • • • 
• • 
• 
* 
* 
* 
* 

******************************************************************************** 
• • 
******************************************************************************** 

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

8/28/1996 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 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 page 12 
power= .OOmw, burnup= 58.mwd'; flux= 2.81E+08n/cm**2-sec 

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

initial 9131.3 d 10957.6 d 1278~.8 d 14610.1 d 14610.2 d 
productions 1.090805E+06 1.090842E+06 1.090879E+06 1.090916E+06 1.090953E+06 1.090953E+06 
absorptions 8.937227E+05 8.937811E+05 8.938394E+05 8.938971E+05 8.939546E+05 8.939546E+05 
k infinity 1.220518E+OO 1.220480E+OO 1.220441E+OO 1.220404E+OO 1.220367E+OO 1.220367E+OO 

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 4.115045E-03 
sas2h: far-field crit based on b&w 15x15, 3.00wt%, 20gwd/mtu 40X h2o/ 8X uo2 fission products 

fraction of total absorptio~ rate 
power= .OOmw, burnup= 58.mwd1 flux= 2.81E+08n/cm**2-sec 

Initial 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 
sm151 5. 78E·06 7.08E·06 8.34E·06 9.55E·06 1.07E·05 1.07E·05 
nd143 2.95E·06 3.69E·06 4.43E·06 5.17E·06 5.91E·06 5.91E·06 
gd155 1.35E·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 2.31E·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 7.29E·07 9.11E·07 1.09E·06 1.28E·06 1.46E·06 1.46E·06 
eu151 3.37E·07 5.21E·07 7.40E·07 9.94E·07 1.28E·06 1.28E·06 
tc 99 5.37E·07 6.72E·07 8.06E·07 9.40E·07 1.07E·06 1.07E·06 
sm147 4.40E·07 5.75E·07 7.10E·07 8.46E·07 9.81E·07 9.81E·07 
nd145 4.16E·07 5.20E·07 6.24E·07 7.28E·07 8.32E·07 8.32E·07 
110 95 2.83E·07 3.55E·07 4.27E·07 5.00E·07 5.72E·07 5.72E·07 
sm152 2.20E·07 2.76E·07 3.31E·07 3.86E·07 4.41E·07 4.41E·07 
kr 83 1.80E·07 2.25E·07 2. 70E·07 3.15E·07 3.60E·07 3.60E·07 

page 13 
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cs135 1.64E-07 2.05E-07 2.46E-07 2.87E-07 3.2!!E·07 3.28E·07 
pm147 2.70E·07 2. 72E-07 2.72E-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 
pr141 1.22E-07 1.52E-07 1.83E-07 2.14E-07 2.44E-07 2.44E-07 
eu153 1.11E-07 1.39E-07 1.67E-07 1.95E-07 2.22E-07 2.22E•07 
la139 1. OOE-07 1.25E-07 1.50E-07 1.75E-07 2.00E-07 2.00E·07 
eu155 1.51E·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 5.09E-08 6.11E·08 7 .13E·08 8.15E-08 8.15E ·08 

i 129 3.10E-08 3.87E·08 4.65E·08 5.42E·08 6.20E-08 6.20E-08 
nd144 2.83E·08 3.58E·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 Z.OOE-08 2.63E·08 3.32E·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 1.59E·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 
ru102 9.23E-09 1.15E·08 1.39E·08 1.62E·08 1.85E·08 1.85E-08 
ce142 8.31E-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 5.73E·09 7 .16E·09 8.59E·09 1.00E·08 1.15E-08 1.15E·08 
in115 5.54E-09 6.92E·09 8.30E·09 9.69E·09 1.11E·08 1.11E·08 
pd108 5.45E-09 6.81E-09 8. 17E·09 9.53E·09 1.09E-08 1.09E·08 
sr 90 6.67E-09 7.88E-09 8.96E·09 9.91E·09 1.07E·08 1.07E-08 
ce140 5.35E-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 9.65E·09 9.65E·09 
rh105 8.32E·09 8.34E-09 8.34E·09 8.34E-09 8.34E-09 8.31E-09 
mo 98 3.34E-09 4.18E·09 5.01E-09 5.85E-09 6.69E·09 6.69E·09 
mo100 3.22E·09 4.03E·09 4.84E·09 5.64E-09 6.45E-09 6.45E·09 
pd107 3.21E·09 4.01E·09 4.81E·09 5.61E·09 6.42E·09 6.42E-09 
xe134 3.17E-09 3.96E·09 4.75E·09 5.54E·09 6.33E·09 6.33E-09 

1 sas2h: far-field crit based on b&w 15x15f 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 14 
0 fraction o total a sorption rate 

power= .OOmw, burnup= 58.mwd flux= 2.81E+08n/cm**2-sec 
0 initial 9131.3 d 10957.6 d l2783.8 d 14610.1 d 14610.2 d 

zr 92 2.57E-09 3.22E-09 3.86E·09 4.50E·09 5.15E·09 5 .15E-09 
i 127 2.08E-09 2.60E·09 3.12E-09 3.65E·09 4 .17E· 09 4.17E·09 

zr 96 2.04E·09 2.55E·09 3.06E·09 3.57E·09 4.08E·09 4.08E·09 
ru104 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 3.55E·09 3.55E-09 
xe136 1. 71E·09 2.14E·09 2.57E·09 3.00E·09 3.42E·09 3.42E·09 
cr143 2.67E-09 2.67E-09 2.67E-09 2.67E·09 2.67E·09 2.67E·09 

r 81 1.29E-09 1.61 E-09 1.93E·09 2.26E·09 2.58E·09 2.58E-09 
rb 85 1.11E·09 1.41E·09 1.71E·09 Z.02E·09 2.32E·09 2.32E·09 
cs137 1.40E·09 1.66E-09 1.89E·09 Z.10E·09 2.28E·09 2.28E-09 
zr 94 1.09E-09 1.37E·09 1.64E·09 1.91E·09 2.19E·09 2.19E·09 
xe133 2.01E·09 2.01E·09 2.01E-09 2.01E·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 
ce141 1.59E-09 1.60E·09 1.60E·09 1.60E·09 1.60E·09 1.60E·09 
te130 7.77E·10 9.72E·10 1.17E·09 1.36E·09 1.56E-09 1.56E-09 
sm154 7.55E-10 9.44E·10 1.13E·09 1.32E·09 1.51E·09 1. 51 E-09 
rb 87 7.28E-10 9.10E·10 1.09E·09 1.27E·09 1.46E·09 1.46E·09 
se 77 5.15E·10 6.44E·10 7.73E·10 9.02E·10 1.03E-09 1.03E-09 
pm149 9.67E·10 9.74E·10 9.74E·10 9.74E·10 9.74E·10 9.67E·10 
nd147 9.32E-10 9.36E·10 9.36E·10 9.36E•10 9.36E·10 9.32E·10 
zr 90 2.13E·10 3.20E·10 4.44E·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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ce144 6.02E-10 6.02E-10 6.02E-10 6.02E-10 6.02E-10 6.02E-10 
kr 85 4.16E-10 4.60E-10 4.91E-10 5.14E-10 5.31E-10 5.31E-10 
se 79 2.64E-10 3.30E-10 3.96E-10 4.62E-10 5.28E-10 5.28E-10 
sb121 2.51E-10 3.14E-10 3. 77E-10 4.40E-10 5.02E-10 5.02E-10 
sb123 2.05E-10 2.56E-10 3.07E-10 3.58E-10 4.10E-10 4.10E-10 
kr 86 1.91E-10 2.39E-10 2.87E-10 3.34E-10 3.82E-10 3.82E-10 
ru103 3.57E-10 3.57E-10 3. 57E -10 3.57E-10 3.57E-10 3.57E-10 
te128 1.71E-10 2.13E-10 2.56E-10 2.99E-10 3.41E-10 3.41E-10 
gd156 1.32E-10 1.65E-10 1. 99E -10 2.33E-10 2.67E-10 2.67E-10 
se SO 1.23E-10 1.54E-10 1.85E-10 2.16E-10 2.46E-10 2.46E-10 
dy161 1. 08E-1 0 1.35E-10 1 .61E-10 1.88E-10 2. 16E -10 2. 16E -10 
te125 8.69E-11 1.14E-10 1.41E-10 1.68E-10 1.95E-10 1.95E-10 
zr 95 1.66E -10 1.66E-10 1. 66E-1 0 1.66E-10 1. 66E -10 1.66E-10 
nb 95 1.53E-10 1.53E-10 1.53E-10 1.53E-10 1.53E-10 1.53E-10 
eu152 2.43E-11 4.46E-11 7.23E-11 1.08E-10 1.52E-10 1.52E-10 
tb159 7.30E-11 9.13E-11 1. 09E-10 1.28E-10 1. 46E- 10 1.46E-10 
y 91 1.43E-10 1.44E-10 1.44E-10 1.44E-10 1.43E-10 1.43E-10 

ll 6 7.00E-11 8.76E-11 1.05E-10 1.23E-10 1.40E-10 1.40E-10 
cd112 7.00E-11 8. 74E-11 1.05E-10 1.22E-10 1.40E-10 1.40E-10 
sn117 5.54E·11 6.93E-11 8.31E-11 9.70E-11 1.11E-10 1.11E-10 
pm151 1.06E·10 1.10E-10 1.10E-10 1.10E-10 1 • 1 OE- 1 0 1.06E-10 
sn119 4.56E-11 5.70E·11 6.84E-11 7.98E-11 9.11E-11 9.11E-11 
eu154 3.43E-11 4.66E-11 5.95E-11 7.29E-11 8.65E-11 8. 65E -11 
sn115 4 .17E-11 5.21E-11 6.26E-11 7.30E-11 8.34E-11 8.34E-11 
sr 88 3.51E-11 4.39E-11 5.27E-11 6.15E-11 7.03E-11 7.03E-11 
pd110 2.51E-11 3.14E-11 3. 77E-11 4.40E-11 5.03E-11 5.03E-11 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ ax uo2 fission products page 15 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 58.mwd flux= 2.81E+08n/cm**2-sec 
0 initial 9131.3 d 10957.6 d t2783.8 d 14610.1 d 14610.2 d 

cd114 2.46E-11 3.07E-11 3. 70E -11 4.32E-11 4.95E-11 4.95E-11 
gd158 2.37E-11 3.00E-11 3.63E-11 4.28E-11 4.94E-11 4.94E-11 
se 82 2.38E-11 2.98E-11 3.58E-11 4 .17E -11 4.77E-11 4.77E-11 
ba140 4. 72E -11 4.74E-11 4.74E-11 4.74E-11 4.74E-11 4.72E-11 
sn126 1.91E·11 2.38E-11 2.86E-11 3.34E-11 3.82E-11 3.82E-11 
sm153 3. 72E -11 3.81E-11 3.82E·11 3.82E-11 3.82E-11 3.72E-11 
se 78 1.81E-11 2.26E-11 2.71E-11 3.17E-11 3.62E-11 3.62E-11 
eu156 3.42E-11 3.41E·11 3.42E-11 3.42E-11 3.42E-11 3.42E-11 
sr 89 3.07E-11 3.07E-11 3.07E-11 3.07E-11 3.07E-11 3.07E-11 
sn124 1. 46E -11 1.82E-11 2. 19E- 1 1 2.55E-11 2.92E-11 2.92E-11 
dy162 1.41E·11 1. 77E·11 2. 12E -11 2.48E-11 2.83E-11 2.83E-11 
dy164 1. 28E -11 1.60E-11 1.93E-11 2.25E-11 2.58E-11 2.58E-11 
ru106 2.55E-11 2.55E-11 2.55E-11 2.55E-11 2.55E-11 2.55E-11 
as 75 1. OSE -11 1. 35E -11 1.62E-11 1. 89E -11 2.16E-11 2.16E-11 
ce143 1. 69E -11 1.75E-11 1.75E-11 1.75E-11 1.75E-11 1.69E-11 
ru 99 5.51E-12 7.76E-12 1. 03E -11 1.33E-11 1. 66E -11 1.66E-11 
la140 1.54E·11 1.54E-11 1.54E-11 1.54E-11 1. 54E -11 1.54E-11 
sb125 1.48E·11 1.49E·11 1.49E-11 1.49E-11 1.49E-11 1.49E-11 
gd152 1. 77E·12 3.52E·12 6.17E-12 9.91E-12 1.49E-11 1.49E-11 
mo 99 1.29E-11 1.32E·11 1.32E-11 1.32E-11 1.32E-11 1.29E-11 
sn118 5.96E·12 7.45E·12 8.94E-12 1.04E-11 1. 19E -11 1.19E-11 
ba136 5.75E·12 7.20E·12 8.66E-12 1.01E·11 1.16E -11 1.16E-11 
cs134 5 .17E-12 6.47E·12 7.82E-12 9.18E-12 1.05E-11 1.05E-11 

y 90 6.34E·12 7.49E-12 8.51E·12 9.41E·12 1.02E-11 1.02E·11 
cd116 S.OSE-12 6.32E·12 7.58E·12 8.84E-12 1.01E-11 1.01E·11 
sn122 5.02E·12 6.27E·12 7.52E-12 8.77E-12 1.00E-11 1.00E-11 
pm148m 9.75E-12 9.64E·12 9.65E·12 9.66E-12 9.66E-12 9.64E-12 
in113 2.94E-12 4.29E-12 5.79E·12 7.40E·12 9. 1 OE -12 9.10E-12 
kr 87 8.14E-12 2.30E·11 2.30E-11 2.29E-11 2.29E-11 8.14E-12 
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sn120 3.76E-12 4.70E-12 5.63E-12 6.57E-12 7.5'1E·12 7.51E-12 
te127m 7.42E-12 7.43E-12 7.43E·12 7.43E-12 7.43E·12 7.43E-12 

i131 6.76E·12 6.78E-12 6.78E-12 6.78E-12 6. 78E ·12 6.76E-12 
kr 82 3 .17E-12 3.98E-12 4.78E-12 5.59E-12 6.4'1E·12 6.41E-12 
dy163 3.12E-12 3.90E-12 4.69E-12 5.48E-12 6.2'7E-12 6.27E-12 
ge 73 2.93E-12 3.67E-12 4.40E-12 5.14E-12 5.8'7E-12 5.87E-12 
xe130 1. 96E -12 2.46E·12 2.97E-12 3.48E-12 4.00E·12 4.00E-12 
gd154 7.50E-13 1.28E-12 1. 99E·12 2.86E-12 3.92E-12 3.92E-12 
mo 96 1.43E·12 1.82E-12 2.21E-12 2.61E-12 3.02E-12 3.02E·12 
ru100 7.53E-13 1.09E-12 1.49E-12 1.94E-12 2.46E-12 2.46E-12 
ge 76 1. 07E-12 1.33E-12 1.60E-12 1.87E-12 2.14E-12 2.14E-12 
te129m 1. 79E-12 1. 79E·12 1. 79E -12 1.79E-12 1. 79E -12 1.79E-12 
sm148 4.61E-13 6.76E-13 9.30E·13 1.22E·12 1.55E·12 1.55E·12 
gd160 6. 78E·13 8.47E·13 1.02E·12 1.19E·12 1. 36E·12 1.36E-12 
nd142 3.39E·13 5.29E·13 7.61E·13 1.03E·12 1.35E·12 1.35E·12 
ba134 2.94E·13 4.68E·13 6.81E·13 9.35E·13 1. 2:5E ·12 1.23E·12 
ba135 2. 78E ·13 4.30E·13 6.15E·13 8.33E·13 1. OBE-12 1.08E·12 
te126 5.25E·13 6.59E·13 7.94E·13 9.29E-13 1.07E·12 1.07E·12 
~d104 2.24E·13 3.50E-13 5.03E·13 6.84E·13 8.95E·13 8.93E-13 

o165 2. 14E ·13 2.68E·13 3.22E·13 3.77E·13 4.32E-13 4.32E·13 
1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40% h2o/ 8X uo2 fission products page 16 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 58.mwd flux= 2.81E+08n/cm**2-sec 
0 initial 9131.3 d 10957.6 d h783.8 d 14610.1 d 14610.2 d 

pm148 3. 74E·13 3.73E·13 3.73E·13 3.73E-13 3. 73E-13 3.70E·13 
ag111 3. 17E ·13 3.18E·13 3. 19E ·13 3.19E·13 3. 19E ·13 3.18E-13 
eu157 2. 76E·13 2.97E·13 2.97E·13 2.97E·13 2.97E-13 2.75E·13 
te124 1.23E·13 1.54E·13 1.85E-13 2.17E-13 2.48E-13 2.48E·13 
sr 87 1.22E·13 1.53E-13 1.84E·13 2.14E·13 2.45E·13 2.45E·13 
cd115m 2.37E·13 2.37E-13 2.37E·13 2.37E·13 2.37E·13 2.36E-13 
nb 94 6. 97E·14 8.72E·14 1.05E·13 1.22E·13 1.40E·13 1.40E·13 
cd110 3.40E·14 5.16E·14 7.28E·14 9.77E·14 1.26E-13 1.26E·13 
ge 74 5.92E·14 7.40E·14 8.89E·14 1.04E·13 1. 19E ·13 1.19E·13 
br 79 2.17E·14 3.39E·14 4.87E·14 6.63E-14 8.65E·14 8.65E·14 
ge 72 3.98E·14 4.97E-14 5.97E·14 6.96E·14 7.96E·14 7.96E-14 
sr 86 3.50E·14 4.40E-14 5.31E·14 6.22E·14 7.14E·14 7.14E·14 
nb 93 1.01E·14 1.88E·14 3.11E·14 4.72E·14 6.75E·14 6.75E·14 
cs136 5.58E·14 5.63E·14 5.64E·14 5.66E·14 5 .67E·14 5.65E·14 
xe129 1.22E·14 1.91E·14 2.75E·14 3.74E·14 4.89E·14 4.89E·14 
ae 76 2.32E·14 2.90E-14 3.49E·14 4.07E·14 4.66E·14 4.66E·14 
ag107 1.14E-14 1.79E-14 2.57E·14 3.50E·14 4.58E·14 4.58E·14 
an125 2.91E-14 2.93E-14 2.93E·14 2.93E·14 2.93E·14 2.91E·14 
ru105 2.27E-14 2.97E-14 2.97E·14 2.97E·14 2.97E·14 2.27E·14 
xe128 6.69E-15 8.73E·15 1.09E·14 1.33E·14 1.57E·14 1.57E·14 
dy160 5.98E·15 7.98E·15 1.02E·14 1.26E·14 1.51E·14 1.51E·14 
er166 5.69E·15 7.17E·15 8.68E·15 1.02E·14 1. 18E ·14 1.18E·14 
an123 1.02E-14 1.02E·14 1.02E·14 1.02E·14 1.02E·14 1.02E·14 
te132 9.40E·15 9.56E·15 9.56E·15 9.56E·15 9.56E·15 9.40E·15 
rb 88 8.81E·15 1.29E·14 1.29E·14 1.29E·14 1.29E·14 8.82E·15 

t135 8.28E·15 1.01E·14 1.01E·14 1.01E·14 1.01E·14 8.28E·15 
ltr 80 1.66E·15 2.08E·15 2.50E·15 2.92E·15 3.34E·15 3.34E·15 
ab126 3.02E·15 3.05E-15 3.06E·15 3.06E·15 3.07E·15 3.06E·15 
ab124 2.11E·15 2. 12E·15 2.12E·15 2. 12E·15 2. 1 2E ·15 2.12E·15 
an116 ,.34E·16 8. 14E·16 1.15E·15 1.55E·15 2.01E·15 2.01E·15 

·. tn117m .84E·15 2.09E·15 2.09E·15 2.09E·15 2.09E·15 1.84E ·15 
te122 4. 12E·16 5.75E-16 7.63E•16 9.75E·16 1.21E·15 1.21E·15 
te134 8.66E·16 5.85E·15 5.85E·15 5.85E·15 5.85E·15 8.66E·16 
tb160 5.06E·16 5.57E-16 6.08E·16 6.60E·16 7.11E·16 7.11E·16 

t 130 6.65E·16 7.46E-16 7.52E·16 7.59E-16 7.65E·16 6.89E·16 
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in117 5.47E-16 6.15E-16 6.15E·16 6.15E-16 6.15E-16 5.47E-16 
be 9 1.34E·16 1.68E-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. 5 7E -16 2.56E-16 
te123 1.18E-16 1.48E·16 1. 78E-16 2.09E-16 2.39E-16 2.39E-16 
dy165 1.26E-16 2.16E·16 2.18E-16 2.19E-16 2.20E-16 1.28E-16 
l i 7 5.40E·17 6.74E·17 8.09E-17 9.44E-17 1. 08E-16 1.08E-16 
er167 2.43E-17 3.13E·17 3.86E-17 4.63E-17 5.45E-17 5.43E-17 
ge 75 3.38E-17 8.63E·17 8.63E-17 8.63E-17 8.65E-17 3.38E·17 
cd118 2.47E-17 1.20E·16 1.20E-16 1.20E-16 1 • 2 OE- 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, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 17 
0 fraction of total a sorption rate 

power= .OOmw, burnup= 58.mwd flux= 2.81E+08n/cm**2-sec 
0 initial 9131.3 d 10957.6 d t2783.8 d 14610.1 d 14610.2 d 

sn114 4.70E-20 7.72E-20 1.17E-19 1.68E-19 2.32E-19 2.32E-19 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 18 

0 
power= 4.000E·03mw, burnup=5.8440E+01mwd( flux= 2.81E+08n/cm**2-sec 

nuc ide concentrations, gram atoms 

charge 
basis = single reactor assembly 

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 3.05E-06 3.48E-06 3.48E-06 
h 2 5.22E-09 6.50E-09 7.77E-09 9.05E-09 1.03E-08 1.03E-08 
h 3 2.30E-11 2.55E-11 2.74E-11 2.89E-11 2.99E-11 2.99E-11 
h 4 .OOE+OO 1.04E·34 1. 11 E -34 1.17E·34 1.22E-34 .OOE+OO 

he 3 1.53E-11 2.21E-11 2.96E·11 3.75E·11 4.57E-11 4.57E-11 
he 4 2.91E-07 3.62E-07 4.33E-07 5.04E-07 5.75E-07 5.75E-07 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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 4.18E-11 4. 17E ·11 4 .17E·11 4. 17E·11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 3.33E·08 3. 07E • 08 3.07E·08 3.07E-08 3.07E-08 2.81E-08 
na 24m 5.99E·30 5.05E-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 2.47E·27 2.53E·42 
lllg 24 3.02E-04 3.66E·04 4.30E·04 4.93E·04 5.57E·04 5.57E-04 
lllg 25 4.07E-11 5.14E·11 6.24E·11 7.36E-11 8.50E-11 8.50E-11 
lllg 26 5.22E-09 6.50E-09 7.77E·09 9.05E-09 1.03E-08 1.03E·08 
mg 27 4.70E·16 2. 1 2E- 12 2. 12E-12 2.12E·12 2.12E·12 4.59E·16 
lllg 28 4. 14E-24 4.32E-24 4.32E·24 4.32E·24 4.32E·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 2.28E-10 2.28E·10 3.10E·25 
al 29 3. 18E·32 9. 14E·27 1.30E-26 1. 75E·26 2.27E·26 1.19E·31 
al 30 .OOE+OO 4.23E·39 7.28E-39 1. 15E·38 1. 70E·38 .OOE+OO 
sf 28 8.79E·04 1. 06E·03 1.25E-03 1.44E·03 1.62E-03 1.62E-03 
si 29 2.26E-11 3.51E-11 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 
sf 31 2.68E·31 8.71E-31 1.50E-30 2.37E-30 3.51E-30 2.11E-30 
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 5. 75E+04 
0 flux 2.81E+08 2.81E+08 2.81E+08 2.81E+08 2.81E·07 
1 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 actfnfdes page ,9 
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0 

0 

power= 4.000E-03mw, burnup=5.8440E+01mwd[· flux= 2.81E+08n/cm**2-sec 
nuc ide concentrations, gram atoms 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 

charge 
1.33E-03 
1.79E-11 
5.52E-10 
2.81E-10 
5.60E-16 
1. 1 7E -10 
7.85E-15 
6.61E-14 
1.45E-15 

.OOE+OO 
6.87E-12 

.OOE+OO 
7 .17E-14 
4.69E-16 
6.27E-15 
1.26E-16 
1.09E-15 
1.32E-27 
3.58E-12 
5.46E-13 
6.08E·14 
4.68E-08 
2.63E-14 
4.11E-14 
2.49E-09 
3.21E-18 
6.42E-26 
5.78E-12 
1.04E-10 
1.18E-08 
5.11E-04 
3.02E-09 
1.03E-04 
2.66E-17 
5.37E-07 
1.44E-05 
2.37E-13 
1.46E-06 
1.81E-11 
8.09E-12 

.OOE+OO 
6.21E-23 
2.14E-19 
4.57E-09 
2.72E-04 
9.06E+OO 
7.30E+02 
1. 74E+02 
3.21E-06 
3.64E+04 

basis = single reactor assembly 
9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d 

1.75E-03 2.21E-03 2.70E-03 3.22E-03 3.22E-03 
4.28E·11 8.69E-11 1.57E-10 2.62E-10 2.62E-10 
1.04E-09 1.74E-09 2.67E-09 3.86E-09 3.86E-09 
5.05E-10 7.97E-10 1.16E-09 1.59E-09 1.59E-09 
8.70E-16 1.25E-15 1.71E-15 2.23E-15 2.24E-15 
2.20E-10 3.67E-10 5.63E-10 8.13E-10 8.13E·10 
1.17E-14 1.61E·14 2.10E-14 2.62E-14 2.62E-14 
9.03E-14 1.14E-13 1.38E-13 1.62E-13 1.62E-13 
2.33E-15 3.35E-15 4.56E-15 5.95E-15 5.77E-15 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.35E-11 2.33E-11 3.70E-11 5.53E-11 5.53E-11 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.35E-13 2.26E-13 3.46E-13 S.OOE-13 S.OOE-13 
6.94E-16 9.55E-16 1.24E-15 1.56E-15 1.56E-15 
8.57E-15 1.08E-14 1.31E·14 1.53E-14 1.53E-14 
2.03E-16 2.93E-16 3.99E-16 5.21E-16 5.05E-16 
1.73E-15 2.49E-15 3.38E-15 4.42E-15 4.34E-15 
1.66E-27 2.05E-27 2.42E-27 2.80E-27 2.80E·27 
5.34E-12 7.35E-12 9.57E-12 1.20E-11 1.20E-11 
7.46E-13 9.44E-13 1.14E-12 1.33E-12 1.33E-12 
9.51E-14 1.37E·13 1.86E-13 2.44E-13 2.44E-13 
7.31E-08 1.05E-07 1.43E-07 1.87E-07 1.87E-07 
3.62E-14 4.63E-14 5.67E-14 6.71E-14 6.71E-14 
6.42E-14 9.25E·14 1.26E-13 1.65E-13 1.65E-13 
3.71E-09 5.10E-09 6.64E-09 8.31E-09 8.31E-09 
4.41E-18 5.65E-18 6.92E-18 8.19E-18 8.19E-18 
8.12E·26 9.98E-26 1.18E-25 1.37E-25 1.36E-25 
8.62E-12 1.19E-11 1.54E-11 1.93E-11 1.93E-11 
1.42E-10 1.80E-10 2.17E·10 2.55E-10 2.55E-10 
1.85E-08 2.66E·08 3.63E-08 4.74E-08 4.74E-08 
6.39E·04 7.66E-04 8.94E-04 1.02E-03 1.02E-03 
3.02E-09 3.02E-09 3.02E-09 3.02E-09 3.02E-09 
1.29E-04 1.55E-04 1.81E-04 2.07E-04 2.07E-04 
1.19E-15 1.43E-15 1.66E·15 1.90E-15 5.29E-17 
5.37E-07 5.37E·07 5.37E-07 5.37E-07 5.37E-07 
1.80E-05 2.16E·05 2.52E-05 2.88E-05 2.88E-05 
3.09E-13 3.71E-13 4.33E-13 4.95E-13 4.74E-13 
1.46E-06 1.46E-06 1.46E·06 1.46E-06 1.46E-06 
1.81E-11 1.81E·11 1.81E-11 1.81E-11 1.81E-11 
8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
7.87E·23 9.67E·23 1.15E·22 1.32E-22 1.32E-22 
2.63E-19 3.16E-19 3.68E-19 4.21E-19 4.16E-19 
5.96E·09 7.33E-09 8.68E-09 1.00E-08 1.00E-08 
3.40E-04 4.08E-04 4.76E·04 5.45E-04 5.45E-04 
9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
1.74E+02 1.74E+02 1.74E+02 1.74E+02 1.74E+02 
3.15E-06 3.15E-06 3.15E-06 3.15E-06 3.12E-06 
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/ 8X uo2 
power= 4.000E-03mw, burnup=5.8440E+01mwd[ flux= 2.81E+08n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis • single reactor assembly 

charge 9131.3 d 10957.6 d 12783.8 d 14610.1 d 14610.2 d 

actinides page 20 



Aug 29 14:04 1996 File Name: tuff5.sum BBA000000-01717-0200-00021 REV 00 ATTACHMENT XV -

u239 1.09E-08 3.22E-07 3.22E-07 3.22E-07 3.22E··07 1.07E·08 
u240 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np235 9.07E-12 8.80E-12 8.79E·12 8.79E-12 8.79E··12 8.79E·12 
np236m 2.03E·12 2.09E-12 2.09E-12 2.09E-12 2.09E·12 1. 97E • 12 
np236 4.10E·09 5.09E-09 6.08E-09 7.07E-09 8.06E·09 8.06E-09 
np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
np238 1.54E-06 1.56E-06 1.56E-06 1.56E-06 1.56E·06 1.52E-06 
np239 4.67E-05 4.65E-05 4.65E·05 4.65E-05 4.65E·05 4. 57E • 05 
np240m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
np240 2.68E·15 9.48E-15 9.48E·15 9.48E-15 9.48E·15 2.61E-15 
np241 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·~OO .OOE+OO 
pu236 1.16E·09 1.14E-09 1.14E-09 1.13E-09 1.13E·09 1.13E-09 
pu237 3.63E-14 4.31E-14 5.08E-14 5.81E-14 6.51E·14 6.50E-14 
pu238 3.49E·03 4.27E-03 5.02E-03 5.75E-03 6.44E·03 6.44E-03 
pu239 1.02E·01 1.27E-01 1.52E-01 1. 77E-01 2.02E·01 2.02E·01 
pu240 1.01E·05 1.57E-05 2.25E-05 3.06E-05 3.98E·05 3.98E-05 
pu241 1.10E-09 2.02E-09 3.29E-09 4.96E-09 7.05E·09 7.05E·09 
pu242 4.75E-14 1.12E-13 2.25E-13 4.04E-13 6. 71 E ·13 6. 71E-13 
pu243 7.97E-23 2.40E-22 4.81E-22 8.65E-22 1.43E-21 1.10E-21 
pu244 .OOE+OO .OOE+OO .OOE+OO .OOE+OO • OOE·~OO .OOE+OO 
pu245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·~OO .OOE+OO 
pu246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO . OOE·~OO .OOE+OO 
am239 7.10E·26 1. 79E -25 3.53E-25 6.25E-25 1.02E-24 9.12E·25 
am240 3.54E-23 8. 19E·23 1.62E-22 2.86E-22 4.67E-22 4.55E·22 
am241 2.76E-10 6.42E-10 1.27E-09 2.24E-09 3.66E-09 3.66E-09 
am242m 2.88E-15 8.38E -15 1.99E-14 4.12E-14 7.70E-14 7.70E-14 
am242 8.96E-18 2.25E-17 4.45E-17 7 .88E-17 1.29E-16 1.19E-16 
am243 7.89E-19 2.51E-18 6.50E·18 1 .46E-17 2.94E-17 2.94E-17 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 5.44E-27 1.93E-26 S.OOE-26 1.12E-25 2.26E-25 1.98E-25 
am245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3. 73E+04 3.73E+04 3. 73E+04 3.73E+04 3. 73E+04 
0 flux 2.81E+08 2.81E+08 2.81E+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 54q array has 12 entries. 
1ltbrary tnfor•ation ••• 

cross·sectton data taken fro~ position number 3 of library on unit 33. 

i. 
L 

pass 1 
DaSS 0 
~scale·srstem control module sas2 library* 
used a t me-dependent neutron spectrum, for each of the above passes 

pass 0 applies start-up fuel densitt1es 
pass n applies Mid time densities of nth library fnterval 

first library updated was ••• 
pass 1 
pass 0 
*scale-system control module sas2 library* 
used a t me-dependent neutron spectruml for each of the above passes 

pass 0 applfes start-up fuel densflt es 
pass n applies •id time densities of nth library Interval 

first librarY uodated was ••• 
***************~**************************************************************** 

Page 18 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

* 
* 
* 
* 
* • 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

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

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

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

fission product yields are from endf/b-v 

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

produced to Include bremsstrahlung from uo2 matrix 

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

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

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

8/28/1996 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 
************************************************'-******************************* 

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X h2o/ 8X uo2 page 
power= .OOmw, burnup= 88.mwd1 f~ux= 2. r4E+08n/cm**2-sec 

DaSlS = 
(note, k-infinities, clad and moderator absorptions are correct 1 only, if correctly weighted cross sections are applied.) 

initial 16436.4 d 18262.7 d 2008a.9 d 21915.2 d 21915.2 d 
productions 1.122645E+06 1.122682E+06 1.122719E+06 1.122756E+06 1.122793E+06 1.122793E+06 
absorptions 9.163268E+05 9.163854E+05 9.164438E+05 9.165019E+05 9.165596E+05 9.165596E+05 
k infinity 1.225158E+OO 1.225120E+OO 1.225083E+OO 1.225045E+OO 1.225009E+OO 1.225009E+OO 

initial 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d 
actinide 
absorptions 
non-actinide 

9.127919E+05 9.128138E+05 9.128357E+05 9.128577E+05 9.128795E+05 9.128795E+05 

abs. fracs. 3. 8576 72E- 03 3.897429E-03 3.937006E-03 3.976166E-03 4.015088E-03 4.015088E-03 
sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products 

fraction of total a sorgtion rate 
power= .OOmw burnup= 88.mwd flux= 2.74E+ 8n/cm**2-sec 

initial t6436.4 d 18262.7 d ~0088.9 d 21915.2 d 21915.2 d 

sm149 2.89E-04 3.25E-04 3.59E-04 3.94E-04 4.28E-04 4.28E-04 
sm151 1.08E·05 1.19E·05 1.30E·05 1.40E·05 1. 50E·05 1.50E·05 
nd143 5.93E·06 6.68E·06 7.42E·06 8.16E·06 8.90E·06 8.90E·06 
gd155 3.30E·06 3.79E·06 4.28E·06 4.77E·06 5.25E·06 5.25E·06 
gd157 2.93E·06 3.27E·06 3.62E·06 3.96E·06 4.30E·06 4.30E-06 
rh103 Z.75E·06 3.09E·06 3.43E·06 3.78E·06 4.12E·06 4.12E·06 
cd113 Z.SSE-06 2.87E·06 3.18E-06 3.49E·06 3.80E·06 3.80E-06 
xe131 1.87E·06 Z.11E-06 Z.34E-06 Z.58E-06 2.81E·06 Z.81E-06 
eu151 1.29E·06 1.61E-06 1. 96E-06 Z.35E-06 2.76E-06 2.76E-06 
xe135 Z.Z9E-06 Z.33E-06 Z.33E-06 2.33E-06 Z.33E-06 2.29E-06 
cs133 1.45E-06 1 .64E-06 1.82E-06 Z.OOE-06 2.18E-06 2.18E-06 
tc 99 1.07E-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 

page 
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nd14S 8.31E-07 9.3SE-07 1.04E-06 1.14E-06 1. 25E-06 1.2SE-06 
mo 9S S.70E-07 6.42E-07 7.14E-07 7.86E-07 8.S8E-07 8.S8E-07 
sm1S2 4.40E-07 4.9SE-07 S.SOE-07 6.0SE-07 6.61E-07 6.61E-07 
kr 83 3.61E-07 4.06E-07 4.S1E-07 4.96E-07 S.41E-07 S.41E-07 
cs13S 3.28E-07 3.69E-07 4.10E-07 4.S1E-07 4.92E-07 4.92E-07 
ru101 2.S4E-07 2.86E·07 3.17E-07 3.49E-07 3.8,E-07 3.81E-07 
pr141 2.4SE·07 2.76E-07 3.06E-07 3.37E-07 3.68E-07 3.68E-07 
eu1S3 2.22E-07 2.SOE-07 2.78E-07 3.06E-07 3.33E-07 3.33E-07 
la139 2.01E-07 2.26E-07 2.S1E-07 2.76E-07 3.01E-07 3.01E-07 
pm147 2.71E-07 2.71E-07 2. 71E-07 2.71E-07 2.71E-07 2.71E-07 
eu1SS 1.S8E-07 1.58E-07 1.S8E-07 1.S8E-07 1.S8E·07 1.S8E-07 
pd10S 8.47E-08 9.S3E-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 1.22E-07 

i 129 6.23E-08 7.00E-08 7.78E-08 8.S6E·08 9.34E-08 9.34E-08 
nd144 S.86E-08 6.61E-08 7.37E-08 8.12E-08 8.87E-08 8.87E-08 
mo 97 4.SSE-08 S.12E-08 S.68E-08 6.2SE-08 6.82E-08 6.82E-08 
ba137 3.34E-08 4.09E-08 4.88E-08 S.73E-08 6.61E-08 6.61E-08 
ag109 3.20E-08 3.61E-08 4.01E-08 4.42E-08 4.82E-08 4.82E-08 
zr 91 2.13E-08 2.40E-08 2.67E-08 2.94E-08 3.21E-08 3.21E-08 
y 89 2.0SE-08 2.31E-08 2.S6E-08 2.82E-08 3.08E-08 3.08E-08 

ru102 1.8SE-08 2.08E-08 2.32E-08 2.SSE-08 2.78E-08 2.78E-08 
sm1SO 1.22E·08 1.S4E-08 1.90E-08 2.29E-08 2.72E-08 2.72E-08 
ce142 1.67E-08 1.88E-08 2.09E-08 2.30E-08 2.S1E-08 2.S1E-08 
nd148 1.60E-08 1.80E-08 2.01E-08 2.21E-08 2.41E-08 2.41E-08 
nd146 1.3SE-08 1.S1E-08 1.68E-08 1.8SE-08 2.02E-08 2.02E-08 
ba138 1.1SE-08 1.30E-08 1.44E-08 1.S8E-08 1.73E-08 1.73E-08 
i n11S 1. 11 E- 08 1.2SE-08 1.38E-08 1.S2E-08 1. 66E- 08 1.66E-08 
pd108 1.08E-08 1.22E-08 1.36E-08 1.49E-08 1.63E-08 1.63E-08 
ce140 1.08E-08 1.21E-08 1.3SE-08 1.48E·08 1.62E-08 1.62E-08 
xe132 9.64E-09 1.09E-08 1.21E-08 1.33E-08 1.45E-08 1.4SE-08 
sr 90 1.08E-08 1.1SE-08 1. 22E-08 1.28E-08 1.33E·08 1.33E-08 
mo 98 6.6SE-09 7.48E-09 8.31E-09 9.1SE-09 9.98E-09 9.98E-09 
mo100 6.44E-09 7.2SE-09 8.0SE-09 8.8SE-09 9.66E-09 9.66E-09 
pd107 6.43E-09 7.24E-09 8.04E-09 8.84E-09 9.65E-09 9.6SE-09 
xe134 6.36E-09 7.1SE-09 7.9SE-09 8.74E-09 9.S4E-09 9.S4E-09 
rh10S 8.34E-09 8.37E-09 8.37E-09 8.37E-09 8.38E-09 8.34E-09 

1 sas2h: far-field crft based on b&w 1Sx1Sf 3.00wtXb 20gwd/mtu 40X h2o/ ax uo2 fission products page 23 
0 fraction o total a sorption rate 

power= .OOmw burnup= 88.mwd flux= 2.74E+08n/cm**2-sec 
0 initial t6436.4 d 18262.7 d ~0088.9 d 21915.2 d 2191S.2 d 

zr 92 5. 16E-09 5.81E-09 6.46E-09 7.10E-09 7.75E-09 7. 7SE-09 
f 127 4.16E-09 4.68E-09 5.20E·09 5.73E-09 6.25E-09 6.2SE-09 

zr 96 4.04E-09 4.SSE-09 S.OSE-09 5.S6E-09 6.06E·09 6.06E-09 
ru104 3.96E-09 4.46E-09 4.9SE-09 5.4SE-09 S.94E·09 5.94E-09 
nd1SO 3.5SE-09 4.00E-09 4.44E-09 4.88E·09 5.33E·09 5.33E-09 
xe136 3.44E-09 3.87E-09 4.30E-09 4.73E·09 5.15E-09 5.1SE-09 
br 81 2.57E·09 2.90E-09 3.22E-09 3.54E-09 3.86E-09 3.86E-09 
rb 8S 2.32E-09 2.64E-09 2.9SE·09 3.26E-09 3.S7E-09 3.57E-09 
zr 94 2.18E·09 2.4SE-09 2.73E·09 3.00E-09 3.27E-09 3.27E-09 
cs137 2.28E·09 2.44E-09 2.59E-09 2.72E-09 2.83E-09 2.83E-09 
pr143 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09 2.68E-09 
c:d111 1 .67E-09 1.88E-09 2.09E-09 2.30E·09 2.51E-09 2.51E-09 
te130 1.56E·09 1.76E·09 1.9SE·09 2. 1SE-09 2.34E-09 2.34E-09 
sm154 1.51E-09 1. 70E·09 1.89E-09 2.08E·09 2.27E-09 2.27E·09 
rb 87 1.46E·09 1.64E-09 1 .82E-09 Z.OOE-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 
ce141 1.60E·09 1.60E·09 1 .60E-09 1.60E·09 1.60E-09 1.60E-09 
se 77 1.04E-09 1 .HE-09 1.29E·09 1.42E-09 1. SSE- 09 1.5SE-09 
zr 90 7.38E·10 9.03E·10 1.08E·09 1.26E·09 1.4SE-09 1.4SE-09 
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~d106 7. 08E-10 8.00E-10 8.92E-10 9.83E-10 1.08E-09 1.08E-09 
r 84 6.86E-10 7.71E-10 8.57E-10 9.43E-10 1.03E-09 1.03E-09 

pm149 9.72E-10 9.79E-10 9.79E-10 9.79E-10 9.79E-10 9.72E-10 
nd147 9.28E·10 9.32E-10 9.32E-10 9.32E-10 9.32E-10 9.28E-10 
se 79 5.31E·10 5.97E-10 6.64E-10 7.30E-10 7.96E-10 7.96E-10 
sb121 5.01E·10 5.64E-10 6.27E-10 6.89E-10 7.52E-10 7.52E-10 
sb123 4.09E·10 4.60E-10 5.11E-10 5.62E-10 6.13E-10 6.13E-10 
ce144 6.03E·10 6.03E-10 6.03E-10 6.03E-10 6.03E-10 6.03E-1.0 
kr 86 3.84E·10 4.32E-10 4.80E-10 5.28E-10 5.76E-10 5.76E-10 
kr 85 5.32E-10 5.44E-10 5.53E-10 5.59E-10 5.64E-10 5.64E-10 
te128 3.41E-10 3.84E-10 4.26E-10 4.69E-10 5.12E-10 5.12E·10 
eu152 1. 53E-10 2.05E-10 2.66E-10 3.35E-10 4. 12E -10 4.12E-10 
gd156 2.65E·10 2.99E-10 3.33E-10 3.68E-10 4.03E-10 4.03E-10 
se 80 2.47E-10 2.78E-10 3.09E-10 3.40E-10 3.71E-10 3.71E-10 
ru103 3.58E-10 3.58E-10 3.58E-10 3.58E-10 3.58E-10 3.57E-10 
dy161 2. 17E-10 2.44E-10 2.71E-10 2.98E-10 3.26E-10 3.26E-10 
te125 1.95E-10 2.22E-10 2.49E-10 2.76E-10 3.03E-10 3.03E-10 
tb159 1. 46E-10 1 .64E -10 1.82E-10 2.01E-10 2.19E-10 2 .19E -10 
l i 6 1.41E-10 1.58E-10 1.76E-10 1.94E-10 2.11E-10 2.11E-10 
cd112 1.40E-10 1.58E-10 1.75E-10 1.93E-10 2.10E-10 2.10E-10 
sn117 1.11E-10 1.25E-10 1.39E-10 1.53E-10 1.67E-10 1.67E-10 
zr 95 1.65E-10 1.66E-10 1.65E-10 1.65E-10 1.65E-10 1.65E-10 
nb 95 1. 53E-10 1.53E-10 1.53E-10 1.53E-10 1.5:5E-10 1.53E-10 
y 91 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E-10 

eu154 8.69E-11 1.01E-10 1.14E-10 1.28E -10 1. 4:5E- 1 o 1.43E-10 
sn119 9. 16E- 11 1.03E-10 1.14E-10 1.26E -10 1. 3 7E- 10 1.37E-10 
sn115 8.38E-11 9.43E-11 1.05E-10 1.15E-10 1. 26E -10 1.26E-10 
pm151 1. 06E-10 1.10E-10 1.10E-10 1.10E-10 1. 1 OE -10 1.06E-10 
sr 88 7.05E-11 7.93E-11 8.81E-11 9.69E-11 1. 06E-10 1.06E-10 
gd158 4.93E-11 5.60E-11 6.28E-11 6.98E-11 7.68E-11 7.68E-11 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 24 
0 fraction of total a sorption rate 

power= .OOmw burnup= 88.mwd flux= 2.74E+08n/cm**2-sec 
0 initial \6436.4 d 18262.7 d ~0088.9 d 21915.2 d 21915.2 d 

pd110 5.01E·11 5.64E-11 6.26E-11 6.89E-11 7.52E-11 7.52E-11 
cd114 4.92E-11 5.55E-11 6.18E-11 6.81E-11 7.44E-11 7.44E-11 
se 82 4.78E-11 5.38E-11 5.98E-11 6.58E-11 7. 18E -11 7.18E·11 
sn126 3.84E-11 4.32E-11 4.80E-11 5.28E-11 5. 76E -11 5.76E·11 
se 78 3.62E-11 4.07E-11 4.53E-11 4.98E-11 5.43E-11 5.43E-11 
gd152 1.50E-11 2.15E-11 2. 97E -11 3.98E-11 5.18E-11 5.18E·11 
ba140 4.73E-11 4.75E-11 4.75E-11 4. 75E-11 4. 75E-11 4.73E·11 
sn124 2.90E·11 3.26E-11 3.63E-11 3.99E-11 4.35E·11 4.35E-11 
dy162 2.84E-11 3.19E-11 3.55E-11 3.92E-11 4.28E-11 4.28E-11 
dy164 2.60E-11 2.93E-11 3.26E-11 3.60E-11 3.94E·11 3.94E·11 
sm153 3. 73E ·11 3.82E·11 3.82E-11 3.82E-11 3.82E·11 3.72E·11 
eu156 3.43E·11 3.43E-11 3.43E-11 3.43E-11 3.43E-11 3.43E·11 
ru 99 1.65E-11 2.02E-11 2.41E-11 2.84E-11 3.31E-11 3.31E·11 
as 75 2.16E-11 2.43E·11 2.70E-11 2.97E-11 3.24E·11 3.24E-11 
sr 89 3.08E·11 3.09E-11 3.09E·11 3.09E-11 3.09E·11 3.08E·11 
ru106 2.54E-11 2.53E·11 2.53E-11 2.53E-11 2.54E·11 2.54E·11 
sn118 1.18E-11 1.33E-11 1. 48E-11 1.63E·11 1.78E-11 1.78E·11 
ba136 1.16E·11 1.30E·11 1.45E-11 1.60E·11 1.75E-11 ~.75E·11 
ce143 1.70E-11 1. 75E -11 1.75E-11 1.75E-11 1.75E·11 .70E·11 
fn113 9. 10E·12 1.09E·11 1.27E-11 1.46E-11 1.65E·11 1.65E·11 
cs134 1.06E·11 1.19E-11 1.32E-11 1.46E-11 1.59E·11 .59E·11 
la140 1.53E·11 1.53E·11 1.53E-11 1.53E-11 1.53E·11 .53E·11 
cd116 1.01E-11 1.13E-11 1.26E-11 1.38E·11 1.51E·11 1.51E·11 
sn122 1.01E-11 1.13E-11 1.26E·11 1.38E-11 1.51E·11 1.51E·11 
sb125 1.49E-11 1.49E·11 1.49E-11 1.49E·11 1.49E·11 1.49E·11 
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mo 99 1. 29E -11 1.32E-11 1.32E-11 1.32E-11 1.32E-11 1.29E-11 
y 90 1. 03E -11 1.10E-11 1.16E-11 1.21E-11 1. 26E -11 1.26E-11 

sn120 7.52E-12 8.45E-12 9.39E-12 1.03E-11 1.13E-11 1.13E-11 
gd154 3.93E-12 5 .17E-12 6.60E-12 8.20E·12 1. OOE-11 1.00E-11 
kr 82 6.43E-12 7.25E-12 8.07E-12 8.90E-12 9.74E-12 9.74E-12 
pm148m 9.69E-12 9.63E-12 9.64E-12 9.63E-12 9.63E-12 9.62E-12 
dy163 6.28E-12 7.08E-12 7.88E-12 8.69E-12 9.51E-12 9.51E-12 
ge 73 5.89E·12 6.63E-12 7.36E-12 8.10E·12 8.84E-12 8.84E-12 
kr 87 8.19E·12 2.31E-11 2.31E-11 2.31E-11 2.31E-11 8. 19E -12 
te127m 7.45E·12 7.46E-12 7.46E-12 7.46E-12 7.46E-12 7.46E-12 

I 131 6.76E-12 6.78E-12 6. 78E-12 6.78E-12 6. 78E-12 6.76E-12 
xe130 4.02E·12 4.54E-12 5.07E-12 5.60E-12 6.13E-12 6.13E-12 
ru100 2.47E·12 3.05E-12 3.68E-12 4.38E-12 5.13E-12 5.13E-12 
mo 96 3.01E·12 3.43E-12 3.86E-12 4.29E-12 4. 74E-12 4.74E-12 
sm148 1.55E-12 1.91E-12 2.31E-12 2.75E-12 3.23E-12 3.23E-12 
ge 76 2.14E-12 2.41E-12 2.67E-12 2.94E-12 3.21E-12 3.21E-12 
nd142 1.36E-12 1.72E-12 2.12E-12 2.56E-12 3.05E-12 3.05E-12 
ba134 1.23E·12 1.57E -12 1.94E-12 2.35E-12 2.81E-12 2.81E-12 
ba135 1.08E·12 1.37E -12 1.68E-12 2.03E-12 2.42E-12 2.42E-12 
gd160 1.36E-12 1.53E-12 1.69E-12 1.86E-12 2.04E-12 2.04E-12 
pd104 8.89E-13 1.12E-12 1.39E-12 1.68E-12 1. 99E- 12 1.99E-12 
te129m 1.80E-12 1.80E-12 1.80E-12 1.80E-12 1. 80E- 12 1.80E-12 
te126 1.07E·12 1.20E-12 1.34E-12 1.48E-12 1. 62E- 12 1.62E-12 
ho165 4.32E-13 4.87E-13 5.43E-13 5.99E-13 6.5SE-13 6.55E-13 

1 sas2h: far-field crit based on b&w 1Sx15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 25 
0 fraction of total a sorption rate 

power= .OOmw burnup= 88.mwd flux= 2.74E+08n/cm**2-sec 
0 initial ~6436.4 d 18262.7 d ~0088.9 d 21915.2 d 21915.2 d 

te124 2.49E-13 2.81E-13 3. 12E- 13 3.44E-13 3.'76E-13 3.76E-13 
sr 87 2.46E-13 2.77E-13 3.07E-13 3.38E-13 3.69E-13 3.69E-13 
pm148 3.68E-13 3.69E-13 3.69E-13 3.69E-13 3.69E-13 3.65E-13 
ag111 3. 16E ·13 3.18E-13 3.18E-13 3.19E-13 3. 19E -13 3. 17E -13 
cd110 1.27e-13 1.59E-13 1.9SE-13 2.34E-13 2.78E-13 2.78E-13 
eu157 2. 76E-13 2.98E-13 2.98E-13 2.98E-13 2.99E-13 2. 76E-13 
cd115m 2.37E-13 2.37E-13 2.37E-13 2.37E-13 2.37E-13 2.37E-13 
nb 94 1.39E·13 1.57E-13 1.74E-13 1.92E-13 2.09E-13 2.09E-13 
br 79 8.66E-14 1.10E-13 1.35E-13 1.64E-13 1.95E-13 1.9SE-13 
nb 93 6.76E·14 9.23E-14 1.22E·13 1.56E-13 1.95E-13 1.95E-13 
ge 74 1. 19E -13 1.34E-13 1.49E-13 1.64E·13 1. 79E -13 1.79E-13 
ge 72 8.00E-14 9.00E-14 1.00E-13 1.10E-13 1.20E-13 1.20E-13 
xe129 4.89E·14 6.19E-14 7.65E-14 9.25E-14 1.10E-13 1.10E·13 
sr 86 7 .17E·14 8.10E-14 9.04E-14 9.98E-14 1. 09E -13 1.09E-13 
ag107 4.60E·14 5.82E-14 7.18E·14 8.69E-14 1.03E-13 1.03E-13 
se 76 4.69E·14 5.28E-14 5.88E-14 6.48E·14 7.08E-14 7.08E-14 
cs136 5.63E·14 5.67E-14 5.68E-14 5. 70E-14 5. 71E -14 5.69E-14 
sn125 2.90E-14 2.92E-14 2.92E-14 2.92E-14 2.92E·14 2.90E-14 
dy160 1.51E-14 1. 79E-14 2.08E·14 2.40E-14 2. 73E-14 2.73E-14 
xe128 1.58E·14 1. 84E -14 2.12E-14 2.42E-14 2. 72E-14 2.72E-14 
ru105 2.26E·14 2.96E-14 2. 96E-14 2.96E-14 2.96E-14 2.26E-14 
er166 1.18E-14 1.34E-14 1.50E-14 1.66E-14 1.83E-14 1. 83E -14 
sn123 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01E-14 1.01E-14 
te132 9.43E-15 9.59E-15 9.59E-15 9.59E-15 9.59E-15 9.43E-15 
rb 88 8.86E·15 1.30E·14 1.30E-14 1.30E-14 1.30E-14 8.86E-15 

i135 8.32E-15 1.02E-14 1.02E-14 1.02E·14 1.02E-14 8.32E-15 
kr 80 3.35E·15 3.77E-15 4.20E·15 4.62E-15 5.04E-15 5.04E-15 
sn116 1. 99E ·15 2.50E-15 3.07E-15 3.69E-15 4.38E-15 4.38E-15 
sb126 3.07E-15 3.09E-15 3 .10E -15 3.11E-15 3.12E·15 3.10E-15 
te122 1.21E-15 1.47E-15 1.75E-15 2.06E-15 2.39E-15 2.39E-15 
sb124 2.12E-15 2.13E·15 2.13E-15 2.13E-15 2.13E-15 2.13E-15 
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in117m 1.85E·15 2.10E·15 2.10E·15 2.10E·15 2.111E-15 1.85E·15 
tb160 7.14E·16 .. 7.65E·16 8.16E·16 8.68E·16 9. 19E ·16 9 .19E ·16 
te134 8. 71E·16 5.88E·15 5.88E·15 5.88E·15 5.88E·15 8.71E·16 

f130 6.90E·16 7.73E·16 7.79E·16 7.86E·16 7.92E·16 7.14E-16 
fn117 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 
pr142 2.60E·16 3.13E·16 3.48E-16 3.83E·16 4. 18E · 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 
l i 7 1. 08E-16 1.22E-16 1.36E·16 1.49E-16 1.63E·16 1.63E-16 
dy165 1.28E·16 2.22E-16 2.23E·16 2.25E-16 2.26E-16 1.31E·16 
er167 5.45E·17 6.29E·17 7. 16E ·17 8.08E·17 9.02E-17 9.02E·17 
ge 75 3.40E·17 8.68E·17 8.68E·17 8.68E·17 8.68E·17 3.40E·17 
cd118 2.48E·17 1.21E-16 1.21E·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 2.81E·18 3.06E·18 1.94E·18 
sn114 2.32E-19 3.07E·19 3.94E-19 4 .95E·19 6.10E·19 6.10E-19 
in119m 4.21E·19 3.02E-17 3. 02E-17 3.02E·17 3.02E·17 4.21E-19 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 26 
0 fraction of total a sorption rate 

power= .OOmw burnup= 88.mwd flux= 2.74E+08n/cm**2·sec 
0 initial ~6436.4 d 18262.7 d ~0088.9 d 21915.2 d 21915.2 d 

cd109 2.53E·19 2.63E·19 2.69E·19 2.80E-19 2. 90E-19 2.90E·19 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 27 
power= 4.000E·03mw, burnup=8.7659E+01mwd[ flux= 2.74E+08n/cm**2-sec 

0 nuc ide concentrations, gram atoms 

h 1 

basis = single reactor assembly 
charge 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d 

5 .18E- 06 3.48E-06 3.91E-06 4.33E·06 4.76E·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 2.99E·11 3.07E-11 3.13E·11 3.17E-11 3.21E·11 3.21E-11 
h 4 .OOE+OO 1.25E-34 1.27E·34 1.29E-34 1.30E·34 .OOE+OO 

he 3 4.57E·11 5.42E-11 6.29E·11 7.18E·11 8.07E·11 8.07E-11 
he 4 5.75E-07 6.46E·07 7.16E-07 7.86E-07 8.57E·07 8.57E-07 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE·•OO .OOE+OO 
ne 20 6.91E·08 7.75E-08 8.60E·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 4.64E-10 5.19E-10 5. 74E ·1 0 6.30E·10 6.30E·10 
ne 23 7.10E-30 7.05E·15 7.05E·15 7.05E-15 7.05E-15 7.05E·30 
na 22 4.17E-11 4.15E·11 4.14E-11 4.14E-11 4.14E·11 4.14E·11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.81E·08 2.85E·08 2.85E·08 2.85E-08 2.85E·08 2.60E·08 
na 24m 5.05E-30 4.68E·15 4.68E-15 4.68E·15 4.68E·15 4.68E·30 
na 25 2.53E-42 2.77E-27 3.11E·27 3.46E·27 3.81E·27 3.85E·42 
llg 24 5.57E·04 6.16E-04 6.75E·04 7.34E·04 7.94E-04 7.94E·04 
mg 25 8.50E·11 9.66E-11 1.09E·10 1.21E·10 1.33E-10 1.33E-10 
llg 26 1.03E-08 1.16E·08 1.28E-08 1.41E·08 1.54E·08 1.54E-08 
mg 27 4.59E-16 2.10E·12 2.10E·12 2.10E·12 2.10E·12 4.55E·16 
II? 28 4.05E·24 4.29E-24 4.29E·24 4.29E·24 4.29E·24 4.03E·24 
• 27 4.99E+04 4.99E+04 4.99E+04 4.99E+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 Z.BOE-26 3.42E·26 4.10E·26 4.84E·26 Z.53E·31 
al 30 .. OOE+OO 2.38E·38 . ].24E·38 .4.28E·38 5.52E·38 .OOE+OO 
sf 28 ' 1.62E·03 · 1.79E·03 i1.96E·03 :2.14E·03 2.31E·03 2.31E·03 

'j. .. , ., ,~ ' '~ r sf 29 8.69E·11 '1.09E-10 ;;1.33E-10 1.60E·10 ~.88E-10 ~-88E-10 
af 30 :; 4.89E·18 6.92E·18 •9.43E-18 .25E·17 .61E-17 .61E·17 
sf 31 2.11E·30 4.97E·30 6.77E-30 8.95E·30 1.15E-29 6.95E·30 
sf 32 2.44E-37 3.87E-37 5.86E-37 8.50E-37 1.19E•36 1.19E-36 
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totals 
0 flux 

5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 5.75E+04 
2.74E+08 2.74E+08 2.74E+08 2.74E+08 2.74E-07 

1 

0 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 
power= 4.000E·03mw, burnup=8.7659E+01mwd( flux= 2.74E+08n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 
pa233 
pa234m 
pa234 
pa235 

u230 
u231 
u232 
u233 
u234 
u235 
u236 
u237 
u238 

charge 16436.4 d 18262.7 d 20088.9 d 21915.2 d 21915.2 d 
3.22E-03 3.77E-03 4.35E-03 4.96E-03 5.60E-03 5.60E-03 
2.62E-10 4.10E-10 6.10E-10 8.72E-10 1.21E-09 1.21E-09 
3.86E-09 5.32E-09 7.07E-09 9.13E-09 1.15E-08 1.15E-08 
1.59E-09 2.08E-09 2.64E-09 3.27E-09 3.96E-09 3.96E-09 
2.24E-15 2.82E-15 3.49E-15 4.22E-15 5.02E-15 5.05E-15 
8.13E·10 1.12E·09 1.49E-09 1.92E-09 2.42E-09 2.42E·09 
2.62E-14 3.18E-14 3.77E·14 4.38E-14 5.02E·14 5.02E·14 
1.62E·13 1.85E·13 2.08E-13 2.31E-13 2.54E·13 2.54E·13 
5.77E·15 7.52E·15 9.28E·15 1.12E-14 1.33E·14 1.29E·14 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.53E·11 7.88E·11 1.08E·10 1.44E-10 1.87E·10 1.87E·10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.00E·13 6.90E·13 9.16E·13 1.18E-12 1.49E·12 1.49E·12 
1.56E·15 1.89E·15 2.24E·15 2.60E·15 2.97E·15 2.99E·15 
1.53E·14 1.75E·14 1.97E·14 2.19E·14 2.41E·14 2.41E·14 
5.05E·16 6.59E-16 8.14E·16 9.85E-16 1.17E-15 1.14E·15 
4.34E·15 5.59E·15 6.89E·15 8.33E-15 9.91E-15 9.75E·15 
2.80E·27 3.13E·27 3.49E·27 3.85E·27 4.21E-27 4.21E·27 
1.20E-11 1.45E·11 1.72E·11 2.00E-11 2.29E-11 2.29E·11 
1.33E·12 1.53E-12 1.72E-12 1.91E-12 2.09E-12 2.09E·12 
2.44E·13 3.08E·13 3.81E·13 4.61E·13 5.48E·13 5.48E·13 
1.87E·07 2.36E·07 2.91E·07 3.52E·07 4.19E-07 4.19E·07 
6.71E-14 7.76E·14 8.81E·14 9.87E-14 1.09E-13 1.09E·13 
1.65E·13 2.08E-13 2.57E-13 3.11E-13 3.70E-13 3.70E·13 
8.31E·09 1.01E·08 1.19E·08 1.39E·08 1.59E·08 1.59E·08 
8.19E·18 9.47E·18 1.08E·17 1.20E·17 1.33E-17 1.33E·17 
1.36E·25 1.53E·25 1.70E·25 1.88E·25 2.06E-25 2.05E·25 
1.93E·11 2.34E·11 2.78E·11 3.23E-11 3.69E-11 3.69E·11 
2.55E·10 2.91E·10 3.28E·10 3.64E-10 4.00E-10 4.00E·10 
4.74E·08 6.00E-08 7.40E·08 8.96E·08 1.07E·07 1.07E·07 
1.02E·03 1.15E·03 1.28E·03 1.40E-03 1.53E-03 1.53E·03 
3.02E·09 3.03E·09 3.03E·09 3.03E·09 3.03E·09 3.03E·09 
2.07E·04 2.32E·04 2.58E·04 2.84E·04 3.10E-04 3.10E·04 
5.29E·17 2.13E·15 2.37E·15 2.61E·15 2.84E·15 7.92E·17 
5.37E·07 5.37E·07 5.37E·07 5.37E·07 5.37E·07 5.37E·07 
2.88E·05 3.24E·05 3.60E·05 3.96E-05 4.32E·OS 4.32E·OS 
4.74E·13 5.56E·13 6.18E·13 6.80E·13 7.42E·13 7.11E·13 
1.46E·06 1.46E·06 1.46E-06 1.46E·06 1.46E·06 1.46E·06 
1.81E·11 1.81E·11 1.81E·11 1.81E·11 1.81E·11 1.81E·11 
8.09E·12 8.09E·12 8.09E·12 8.09E-12 8.09E·12 8.09E·12 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.32E·22 1.48E-22 1.6SE·22 1.82E·22 1.99E-22 1.99E·22 
4.16E·19 4.67E·19 5.19E·19 5.71E-19 6.23E·19 6.15E·19 
1.00E·08 1.14E·08 1.27E·08 1.40E·08 1.53E-08 1.53E·08 
5.45E·04 6.13E·04 6.81E·04 7.49E-04 8.17E·04 8.17E·04 
9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
1.74E+02 1.74E+02 1.75E+02 1.7SE+02 1.75E+02 1.75E+02 
3.12E·06 3.11E·06 3.11E·06 3.11E·06 3.11E·06 3.09E·06 
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/ 8X uo2 

actinides page 28 

actinides page 29 
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0 
power= 4.000E-03mw, burnup=8.7659E+01mwd[ flux= 2.7•+E+08n/cm**2-sec 

nuc ide 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 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
8.79E-12 8.68E-12 8.67E-12 8.67E-12 8.67E-12 8.67E-12 

u239 
u240 
u241 

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 

totals 

1.97E·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 1.20E·08 
4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
1.52E-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 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.61E·15 9.37E-15 9.37E-15 9.37E-15 9.37E·15 2.58E·15 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
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 8.34E-14 8.94E-14 8.93E·14 
6.44E·03 7.10E-03 7.74E·03 8.35E-03 8.94E-03 8.94E·03 
2.02E·01 2.27E·01 2.52E·01 2.76E-01 3.01E-01 3.01E·01 
3.98E·05 5.03E·05 6.20E·05 7.49E-05 8.90E·05 8.90E·05 
7.05E·09 9.54E·09 1.25E·08 1.59E-08 1.97E-08 1.97E·08 
6.71E·13 1.05E·12 1.55E·12 2.22E-12 3.06E·12 3.06E·12 
1.10E·21 2.21E·21 3.28E-21 4.69E-21 6.48E·21 4.95E·21 

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

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
9.12E-25 1.54E·24 2.26E-24 3.17E-24 4.32E·24 3.87E·24 
4.55E·22 7.07E-22 1.03E·21 1.45E·21 1.98E-21 1.93E-21 
3.66E·09 5.62E·09 8.22E·09 1.16E·08 1.57E-08 1.57E·08 
7.70E·14 1.33E·13 2.16E-13 3.34E·13 4.97E·13 4.97E·13 
1.19E·16 1.97E·16 2.88E·16 4.06E-16 5.53E-16 5.10E-16 
2.94E·17 5.44E·17 9.46E·17 1.56E-16 2.46E·16 2.46E·16 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.98E·25 4.15E-25 7.21E-25 1.19E·24 1.88E-24 1.64E-24 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.74E+08 2.74E+08 2.74E+08 2.74E+08 2.74E·07 
0 1q array has 
0 3q array has 

0
0 

3
3qq array has 

array has 
0 4q array has 
0 54q array has 
1library information ••• 

20 entries. 
1 entries. 
1 entries. 
1 entries. 
1 entries. 

12 entries. 

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

pass 1 
pass 0 
*scale-system control module sas2 library* 
used a time-dependent neutron spectrum1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

0 
0 
1 

0 
0 
0 

0 

1 
0 

0 

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

first librarv updated was ••• 
************~******************************************************************* 
• 
* • • • • • • • • • • • • • 
* 
* 

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

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

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

fission product yields are from endf/b-v 

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

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

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* • 

******************************************************************************** • • 
******************************************************************************** 

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

8/28/1996 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 
******************************************************************************** 

sas2h: far-field crit based on b&w 15x15, 3.00wtXt 20gwd/mtu 40X h2o/ 8X uo2 page 30 
power= .OOmw, burnup= 117.mwd1 f!ux= 2. 1E+08ntcm**2-sec 

Das1S • 
(note, k-infinities, clad and moderator absorptions are correct, only, if correctly weighted cross sections are applied.) 

initial 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d 
productions 1.135003E+06 1.135040E+06 1.135077E+06 1.135114E+06 1.135151E+06 1.135151E+06 
absorptions 9.251454E+05 9.252036E+05 9.252616E+05 9.253189E+05 9.253764E+05 9.253763E+05 
k infinity 1.226838E+OO 1.226801E+OO 1.226764E+OO 1.226728E+OO 1.226692E+OO 1.226692E+OO 

initial 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d 
actinide 
absorptions 9.215212E+05 
non-actinide 
abs. fracs. 3.917515£-03 
sas2h: far·ffeld crlt based 

9.215431£+05 9.215651£+05 9.215869E+05 

3.956497£-03 3.995001£·03 4.033267E·03 
on b&w 15x15t 3.00wtX1 20gwd/mtu 40X h2o/ 8X 

fraction or total aDsorption rate 
power• .OOmw burnup= 117.mwd flux= 2.71E+08n/cm**2-sec 

·tnftial ~3741.5 d 25567.7 d ~7394.0 d 29220.2 d 29220.3 d 

sm149 4.29E·04 4.63E·04 4.97£·04 5.31£·04 5.64£·04 5.64E·04 
am151 1.50E·05 1.60£·05 1.69E·05 1. 78E·05 1.87£·05 1.87E·05 
nd143 1.92E·06 9.66E·06 1.04£·05 1.12E·05 1.19E·05 1.19E·05 
gd155 ~.27E·06 5.75E·06 6.24E·06 6.72E·06 7.20£·06 7.20£·06 
'd157 .• 31E·06 4.64£·06 4.97£·06 5.30£·06 5.63E·06 5.63E·06 

; h103 ·: • 12E·06 4.46E·06 4.11£·06 5.15£·06 5.50£·06 5.50E·06 
:td113 J.81E·06 4.12£·06 4.42£·06 4.73£-06 5.04E•06 5.04E·06 
eu151 2.76£-06 3.20£·06 3.67£·06 4. 16E·06 4.68E·06 4.68E·06 
xe131 Z.11E•06 3.04£·06 3.27£·06 3.51£·06 3 .. 74E•06 3.74£·06 

9.216088E+05 

4.071355E-03 
uo2 

9.216088E+05 

4.071295£-03 
fission products page 31 
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cs133 2.18E-06 2.36E-06 2.54E-06 2.72E-06 2.90E-06 2.90E-06 
xe135 2.29E-06 2.33E·06 2.33E·06 2.33E-06 2.33E·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 7.15E-07 7.70E-07 8.26E-07 8.81E-07 8.81E-07 
kr 83 5.42E·07 5.87E-07 6.32E-07 6.78E-07 7.23E·07 7.23E-07 
cs135 4.91E-07 5.32E-07 5.73E-07 6.14E-07 6.55E-07 6.55E-07 
ru101 3.80E-07 4.12E-07 4.43E-07 4.75E-07 5.06E-07 5.06E-07 
pr141 3.68E-07 3.99E-07 4.29E-07 4.60E-07 4.91E-07 4.91E-07 
eu153 3.33E-07 3.61E·07 3.89E·07 4.17E-07 4.44E-07 4.44E·07 
la139 3.01E-07 3.26E·07 3.52E-07 3.77E-07 4.02E-07 4.02E·07 
pm147 2.71E-07 2.71E-07 2.71E-07 2.71E-07 2. 71E-07 2.71E·07 
pd105 1.27E-07 1.38E-07 1.48E-07 1.59E-07 1.69E-07 1.69E·07 
zr 93 1.22E-07 1.32E·07 1.42E-07 1.52E-07 1.62E-07 1.62E-07 
eu155 1.58E-07 1.58E·07 1.58E·07 1.58E-07 1.58E-07 1.58E-07 

i 129 9.36E-08 1.01E·07 1.09E-07 1.17E-07 1.25E-07 1.25E-07 
nd144 8.89E-08 9.64E·08 1.04E-07 1.12E·07 1.19E-07 1.19E-07 
ba137 6.62E-08 7.54E-08 8.49E·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 9.10E-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 
zr 91 3.21E-08 3.48E-08 3.75E-08 4.02E-08 4.28E-08 4.28E-08 
y 89 3.08E-08 3.34E·08 3.60E-08 3.86E-08 4.11E-08 4.11E-08 

ru102 2.78E-08 3.01E·08 3.25E-08 3.48E-08 3.71E-08 3.71E-08 
ce142 2.51E-08 2.72E-08 2.93E-08 3.14E-08 3.35E-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. 73E-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 2.17E-08 2.17E-08 
ce140 1.62E-08 1.75E-08 1.89E-08 2.02E-08 2.16E-08 2.16E-08 
xe132 1.45E-08 1.57E-08 1.69E-08 1.81E-08 1.93E-08 1.93E-08 
sr 90 1.33E-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 1.29E-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 8.40E·09 9.05E-09 9.69E-09 1.03E-08 1.03E·08 

1 sas2h: far-field crit based on b&w 15x15J 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 32 
0 fraction o total a sorption rate 

power• .OOmw burnup= 117.mwd flux= 2.71E+08n/cm**2-sec 
0 fnftial ~3741.5 d 25567.7 d ~7394.0 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 
i 127 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 
ru104 5.94E·09 6.43E·09 6.93E-09 7.42E·09 7.92E-09 7.92E-09 
nd150 5.33E-09 5.77E-09 6.21E-09 6.66E-09 7.10E-09 7.10E-09 
xe136 5 .16E-09 5.59E·09 6.02E-09 6.45E·09 6.88E-09 6.88E·09 
br 81 3.86E-09 4.18E-09 4.50E·09 4.83E-09 5.15E-09 5.15E-09 
rb 85 3.57E-09 3.89E·09 4.20E-09 4.51E·09 4.83E-09 4.83E-09 
zr 94 3.27E-09 3.54E-09 3.81E·09 4.08E-09 4.35E-09 4.35E-09 
cd111 2.51E-09 2.72E·09 2.93E·09 3.15E -09 3.36E-09 3.36E-09 
cs137 2.83E-09 2.93E·09 3.03E-09 3.11E-09 3.18E·09 3.18E-09 
te130 2.35E·09 2.54E·09 2.74E·09 2.93E·09 3.13E-09 3.13E-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 
pr143 2.68E-09 2.68E·09 2.68E·09 2.68E-09 2 .. 68E-09 2.68E-09 
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zr 90 1.45E-09 1.65E-09 1.86E-09 2.07E-09 2.29E·09 2.29E·09 
se 77 1.56E-09 1.69E-09 1.82E·09 1.95E-09 2.08E·09 2.08E-09 
xe133 2.03E-09 2.03E-09 2.03E·09 2.03E-09 2.03E·09 2.03E-09 
ce141 1.61E-09 1.61E·09 1.61E-09 1.61E·09 1.61E·09 1. 61 E- 09 
~d106 1.07E-09 1.17E-09 1.26E·09 1.35E·09 1.44E·09 1.44E·09 

r 84 1.03E-09 1.11E-09 1.20E·09 1.28E·09 1.37E-09 1.37E·09 
se 79 7.98E-10 8.64E-10 9.31E-10 9.97E·10 1.06E-09 1.06E·09 
sb121 7.51E-10 8.14E-10 8.77E-10 9.39E·10 1.00E-09 1.00E·09 
pm149 9.74E·10 9.81E-10 9.81E-10 9.81E·10 9.80E·10 9. 73E ·10 
nd147 9.27E·10 9.31E-10 9.31E-10 9.30E·10 9.30E-10 9.27E·10 
sb123 6.13E-10 6.64E-10 7.15E-10 7.66E·10 8. 17E -10 8.17E·10 
eu152 4.13E-10 4.98E-10 5.91E-10 6.91E·10 7.99E-10 7.99E·10 
kr 86 5.76E-10 6.24E-10 6.72E-10 7.20E·10 7.68E-10 7.68E·10 
te128 5. 12E ·1 0 5.54E-10 5.97E·10 6.40E·10 6.82E·10 6.82E·10 
ce144 6.04E·10 6.04E-10 6.04E·10 6.04E·10 6.04E·10 6.03E-10 
kr 85 5.65E·10 5.68E-10 5. 70E·10 5.72E·10 5.73E·10 5.73E·10 
gd156 4.02E-10 4.36E·10 4.72E-10 5.07E·10 5.42E·10 5.42E·10 
se 80 3.72E-10 4.03E·10 4.34E-10 4.65E-10 4.96E·10 4.96E·10 
dy161 3.26E-10 3.54E-10 3.81E-10 4.09E-10 4.36E·10 4.36E-10 
te125 3.03E-10 3.30E-10 3.57E-10 3.84E-10 4.11E·10 4.11E-10 
ru103 3.58E-10 3.58E-10 3.58E-10 3.58E-10 3.58E·10 3.58E-10 
tb159 2. 19E-1 0 2.37E·10 2.56E-10 2.74E-10 2.92E·10 2.92E-10 
l i 6 2.12E-10 2.29E-10 2.4 7E ·1 0 2.64E-10 2.82E·10 2.82E-10 
cd112 2.10E-10 2.28E-10 2.46E·10 2.63E-10 2.81E·10 2.81E·10 
sn117 1.67E-10 1.81E·10 1.94E·10 2.08E·10 2.22E·10 2.22E·10 
eu154 1.43E-10 1.57E·10 1.71E·10 1.85E-10 1. 99E·10 1. 99E ·1 0 
sn119 1.38E·10 1.49E-10 1.60E·10 1. 72E-10 1.83E·10 1.83E-10 
sn115 1. 26E-1 0 1.36E-10 1.47E·10 1.57E-10 1.68E·10 1.68E·10 
zr 95 1.65E-10 1.65E-10 1.65E·10 1 .65E-1 0 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-1 0 1.44E·10 1.44E·10 1.44E-10 1.44E·10 
sr 88 1. 06E·10 1.15E-10 1.23E-10 1.32E·10 1.41E·10 1.41E·10 
gd152 5.19E·11 6.62E-11 8.28E·11 1.02E·10 1.24E·10 1.24E·10 
pm151 1. 06E·10 1.10E-10 1.10E·10 1.10E·10 1.10E·10 1.06E·10 

1 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 33 
0 fraction of total absorption rate 

power• .OOmw burnup= 117.mwd flux= 2.71E+08n/cm**2-sec 
0 initial ~3741.5 d 25567.7 d ~7394.0 d 29220.2 d 29220.3 d 

gd158 7.68E·11 8.39E-11 9.12E-11 9.86E·11 1.06E·10 1.06E·10 
pd110 7.51E·11 8.14E-11 8.77E-11 9.40E·11 1.00E·10 1.00E-10 
cd114 7.43E·11 8.06E-11 8.70E-11 9.34E·11 9.99E·11 9.99E-11 
se 82 7.19E-11 7.78E-11 8.38E-11 8.98E·11 9.58E·11 9.58E-11 
sn126 5.77E-11 6.25E-11 6.73E-11 7.21E-11 7.70E·11 7.70E-11 
se 78 5.43E-11 5.89E-11 6.34E-11 6.79E·11 7.24E-11 7.24E-11 
sn124 4.34E-11 4.71E-11 5.07E-11 5.43E-11 5.79E·11 5.79E-11 
dy162 4.28E-11 4.64E-11 5.01E-11 5.38E-11 5. 75E -11 5.75E-11 
ru 99 3.31E-11 3.81E-11 4.34E-11 4.91E-11 5.51E·11 5.51E-11 
dy164 3.94E-11 4.28E-11 4.63E-11 4.97E-11 5.32E·11 5.32E-11 
ba140 4.73E-11 4.75E-11 4.75E-11 4.75E-11 4.75E-11 4.73E·11 
as 75 3.24E-11 3.51E-11 3.78E-11 4.05E-11 4.32E-11 4.32E-11 
sm153 3.73E·11 3.83E-11 3.83E-11 3.83E-11 3.83E-11 3.73E-11 
eu156 3.44E-11 3.44E-11 3.44E-11 3.44E-11 3.44E-11 3.44E-11 
sr 89 3.09E-11 3.09E-11 3.09E·11 3.09E-11 3.09E-11 3.09E·11 
ru106 2.53E-11 2.53E-11 2.53E-11 2.53E-11 2.53E-11 2.53E·11 
in113 1.65E·11 1.84E-11 2.03E-11 2.23E-11 2.43E-11 2.43E·11 
sn118 1.77E-11 1.92E-11 2.07E·11 2.21E-11 2.36E-11 2.36E-11 
ba136 1. 74E-11 1 .89E-11 2.04E-11 2.19E-11 2.34E-11 2.34E·11 
cs134 1.59E-11 1.73E·11 1. 86E ·11 1.99E-11 2.13E-11 2.13E·11 
sn122 1.51E-11 1.64E-11 1 • 76E -11 1.89E-11 2 .. 01E-11 2.01E·11 
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cd116 1.51E-11 1.63E-11 1. 76E·11 1.BBE-11 2.01E-11 2.01E-11 
gd154 1.00E-11 1.20E-11 1.42E-11 1.65E·11 1.91E-11 1.91E-11 
ce143 1. 70E-11 1. 76E-11 1. 76E -11 1. 76E-11 1. 76E -11 1. 70E -11 
la140 1.53E-11 1.53E-11 1.53E-11 1.53E-11 1.53E-11 1.53E"11 
sn120 1.13E-11 1.22E-11 1.31E-11 1.41E-11 1.50E·11 1.50E-11 
sb125 1.49E-11 1.49E-11 1.49E·11 1.49E-11 1.49E-11 1.49E-11 
y 90 1. 27E-11 1.31E-11 1.35E-11 1.3BE-11 1.41E-11 1.41E-11 

ltr B2 9.75E-12 1.06E-11 1.14E·11 1.23E-11 1.31E-11 1.31E-11 
mo 99 1.29E·11 1.32E-11 1.31E-11 1.31E-11 1.31E-11 1.29E-11 
dy163 9.51E·12 1.03E-11 1.11E-11 1.20E-11 1. 2BE-11 1.2BE-11 
ge 73 B.B5E-12 9.59E-12 1.03E-11 1.11E·11 1.1 BE ·11 1.1 BE -11 
pm148m 9.64E-12 9.63E-12 9.63E-12 9.62E-12 9.62E-12 9.61E-12 
ru100 5.14E-12 5.96E-12 6.83E-12 7.77E-12 8.76E-12 8.76E-12 
xe130 6.14E-12 6.69E-12 7.23E-12 7.78E-12 8.34E-12 8.34E-12 
ltr 87 8.20E-12 2.31E-11 2.31E-11 2.31E-11 2.31E-11 8.20E-12 
te127m 7.47E-12 7.47E-12 7.47E·12 7 .47E-12 7.47E-12 7.47E-12 

i 131 6. 76E -12 6.78E-12 6.78E-12 6.78E-12 6.78E-12 6.76E-12 
mo 96 4. 74E-12 5.19E-12 5.66E-12 6.13E-12 6.61E-12 6.61E-12 
sm148 3.23E-12 3.74E-12 4.28E-12 4.87E-12 5.49E-12 5.49E-12 
nd142 3.06E-12 3.59E-12 4. 16E -12 4.77E-12 5.43E-12 5.43E-12 
ba134 2.B1E-12 3.31E-12 3.84E-12 4.41E-12 5.03E-12 5.03E-12 
ge 76 3.21E-12 3.48E-12 3. 75E-12 4.01E-12 4.28E·12 4.28E-12 
ba135 2.42E-12 2.B3E-12 3.28E-12 3.76E-12 4.28E·12 4.28E-12 
pd104 1.99E-12 2.33E-12 2.70E-12 3.10E·12 3.53E-12 3.53E·12 
gd160 2.04E-12 2.21E-12 2.38E-12 2.55E-12 2.72E-12 2.72E-12 
te126 1.62E-12 1. 77E-12 1.91E-12 2.05E-12 2.20E-12 2.20E-12 
te129m 1.80E-12 1.80E-12 1. 80E -12 1.80E-12 1.80E-12 1.80E-12 
ho165 6.55E-13 7.11E-13 7.68E-13 8.25E-13 8.83E-13 8.83E-13 

1 sas2h: far-field crft based on b&w 15x15f 3.00wt%b 20gwd/mtu 40% h2o/ 8% uo2 fission products page 34 
0 fraction o total a sorption rate 

power= .OOmw burnup= 117.mwd flux= 2.71E+08n/cm**2-sec 
0 initial ~3741.5 d 25567.7 d ~7394.0 d 29220.2 d 29220.3 d 

te124 3.76E-13 4.08E-13 4.40E-13 4.72E-13 5.04E-13 5.04E-13 
sr 87 3.69E-13 4.00E-13 4.31E-13 4.62E-13 4.93E·13 4.93E-13 
cd110 2.78E-13 3.25E-13 3. 76E-13 4.30E·13 4.88E·13 4.88E-13 
nb 93 1.95E-13 2.39E-13 2.88E-13 3.42E·13 4.01E-13 4.01E·13 
cm148 3.65E-13 3.67E-13 3.67E·13 3.67E -13 3.67E-13 3.63E-13 

r 79 1.95E-13 2.29E-13 2.65E-13 3.04E·13 3.46E·13 3.46E·13 
ag111 3.17E-13 3.19E-13 3. 19E -13 3.19E-13 3 .19E-13 3.18E-13 
nb 94 2.09E-13 2.26E-13 2.44E-13 2.61E-13 2.78E-13 2. 78E-13 
eu157 2.76E-13 2.99E-13 2.99E-13 2.99E·13 2.99E·13 2.77E·13 
ge 74 1. 79E-13 1.94E-13 2.09E·13 2.24E-13 2.39E-13 2.39E-13 
cd115m 2.37E-13 2.37E-13 2.37E-13 2.37E-13 2.3BE-13 2.37E·13 
xe129 1.10E·13 1.29E-13 1.50E-13 ~. 72E·13 1.96E·13 1.96E·13 
ag107 1 .04E·13 1 .22E·13 .41E-13 .62E·13 1..84E·13 1 .84E·13 
ge 72 1.20E·13 1 .30E·13 1.40E·13 1.50E-13 1.60E·13 1.60E-13 
sr 86 1.10E-13 1.19E-13 1.29E-13 1.39E-13 1.48E-13 1.48E·13 
se 76 7.09E-14 7.69E-14 8.30E-14 8.90E-14 9.51E·14 9.51E·14 
cs136 5.68E·14 5.72E·14 5. 73E·14 5.75E·14 5. 76E·14 5.74E·14 
dy160 2. 73E·14 3.08E·14 3.46E-14 3.85E·14 4.26E·14 4.26E·14 
xe12B 2.73E-14 3.05E·14 3.39E·14 3.74E·14 4.11E·14 4.11E·14 
sn125 2.90E-14 2.92E·14 2.92E-14 2.92E·14 2.92E·14 2.90E·14 
er166 1.83E·14 2.00E·14 2.17E·14 2.34E·14 2.52E·14 2.52E-~4 
ru105 2.26E-14 2.95E·14 Z.95E·14 ,.95E·14 2.95E·14 2.26E· 4 
sn123 1.01E·14 1.01E·14 ~1.01E·14 .01E·14 t.01E·14 ..• ,.T te132 9.44E·15 9.60E·15 :t.60E·15 I.60E·15 9.60E·15 9.44E· 5 
rb 8B 8.8BE·15 , 1.30E·14 ~, .30E·14 , .30E·14 1.30E•14 8.88E· 5 

t135 8.34E·15 : 1.02E·14 .02E·14 .02E·14 .02E·14 8.34E• 5 
sn116 4. 37E ·15 ' 5.1 1E·15 5 .90E· 15 .76E·15 7.67E·15 7.67E· 5 
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kr 80 5.05E-15 5.48E·15 5.90E-15 6.33E-15 6.75E-15 6.75E-15 
te122 2.39E-15 2.74E-15 3.12E-15 3.52E-15 3.95E-15 3.95E-15 
sb126 3.10E-15 3.13E-15 3.14E-15 3.14E-15 3.15E-15 3.14E-15 
sb124 2. 13E- 15 2.14E-15 2. 14E-15 2.14E-15 2. 14E-15 2.14E-15 
in117m 1.85E- 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 5.89E-15 5.89E-15 5.89E-15 5.89E-15 8.72E-16 

1130 7.14E-16 7.99E-16 8.06E-16 8.12E-16 8.18E-16 7.37E-16 
fn117 5.51E-16 6.20E-16 6.20E-16 6.20E-16 6.20E-16 5.51E-16 
be 9 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 2.74E-16 2.73E-16 
l; 7 1.63E·16 1. 77E-16 1. 90E-16 2.04E-16 2. 1 7E -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. 1 OE- 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 1.21E-16 1.21E-16 1.21E-16 1.21E-16 2.48E-17 
cd108 3.82E-18 4. 19E -18 4.57E-18 4.95E-18 5.35E-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 
fn119m 4.22E-19 3.03E-17 3.03E-17 3.03E-17 3.03E-17 4.22E-19 

1 sas2h: far-field crft based on b&w 15x15, 3.00wtXb 20gwd/mtu 40X h2o/ ax uo2 fission products page 35 
0 fraction of total a sorption rate 

power= .OOmw burnup= 117.mwd flux= 2.71E+08n/cm**2-sec 
0 Initial ~3741.5 d 25567.7 d ~7394.0 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 crft based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 36 
power= 4.000E-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 
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. 92E- 08 2.04E·08 2.04E-08 
h 3 3.21E-11 3.23E-11 3.25E-11 3.26E-11 3.28E·11 3.28E-11 
h 4 .OOE+OO 1.31E-34 1.32E-34 1.33E-34 1.33E-34 .OOE+OO 

he 3 8.07E-11 8.97E-11 9.88E-11 1. 08E- 10 1.17E·10 1. 17E- 10 
he 4 8.57E-07 9.27E-07 9.98E·07 1.07E-06 1.14E-06 1.14E-06 
he 6 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
ne 20 1.03E-07 1.1 1E-07 1.20E-07 1.28E-07 1.37E-07 1 .37E-07 
ne 21 2.03E-13 2.35E-13 2.70E·13 3.08E-13 3.47E-13 3.47E- 13 
ne 22 6.30E-10 6.85E-10 7.40E-10 7.95E-10 8.50E-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 4.14E-11 4.14E·11 4.14E·1 1 4.14E·11 4.14E-11 4. 1 4E- 1 1 
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 4.68E-30 4.55E-15 4.55E-15 4.55E-15 4.55E·15 4.55E-30 
na 25 3.85E-42 4.15E·27 4.52E·27 4.89E-27 5.27E-27 5.30E-42 
119 24 7.94E·04 8.51E-04 9.08E-04 9.66E-04 1.02E·03 1.02E-03 
11g 25 1.33E-10 1.46E-10 1 .58E-10 1. 71E·10 1.85E-10 1.85E-10 
11g 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 2.10E·12 2.10E·12 2.10E-12 4.54E-16 
11g 28 4.03E·24 4.29E·24 4.29E·24 4.29E-24 4.29E·24 4.03E-24 
el 27 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 4.99E+04 
el 28 2.88E-25 2.05E·10 2.05E-10 2.05E-10 2.05E-10 2.80E-25 
el 29 2.53E-31 5.60E-26 6.44E·26 7.34E-26 8.29E·26 4.34E-31 
el 30 .OOE+OO 6.93E·38 8.60E-38 1.05E-37 1.27E-37 .OOE+OO 
si 28 2.31E·03 2.48E-03 2.64E·03 2.81E·03 2.98E-03 2.98E-03 
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0 

si 29 1.88E-10 2.19E-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. 71E-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 5.75E+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% h2o/ BX uo2 
power= 4.000E-03mw, burnup=1.1688E+02mwd( flux= 2.71E+08n/cm**2-sec 

nuc ide concentrations, gram etoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
ra222 
ra223 
ra224 
ra225 
ra226 
ra228 
ac225 
ac227 
ac228 
th226 
th227 
th228 
th229 
th230 
th231 
th232 
th233 
th234 
pa231 
pa232 
pa233 
pa234m 

charge 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d 
5.60E-03 6.26E-03 6.95E-03 7.67E-03 8.40E-03 8.40E-03 
1.21E-09 1.62E-09 2.13E-09 2.75E-09 3.48E-09 3.48E-09 
1.15E-08 1.42E-08 1.72E-08 2.06E-08 2.43E-08 2.43E-08 
3.96E-09 4.72E-09 5.54E-09 6.43E-09 7.38E-09 7.38E-09 
5.05E-15 5.89E-15 6.83E-15 7.84E-15 8.92E-15 8.98E-15 
2.42E-09 2.98E-09 3.62E-09 4.32E-09 5.10E-09 5.10E-09 
5.02E-14 5.67E-14 6.34E-14 7.02E-14 7.71E-14 7.70E-14 
2.54E-13 2.76E-13 2.99E-13 3.21E-13 3.44E-13 3.44E-13 
1.29E-14 1.56E-14 1.81E-14 2.08E-14 2.37E-14 2.29E-14 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.87E-10 2.38E-10 2.97E-10 3.65E-10 4.44E-10 4.44E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.49E-12 1.84E-12 2.23E-12 2.66E-12 3.14E-12 3.14E·12 
2.99E-15 3.36E-15 3.76E-15 4.16E-15 4.57E-15 4.60E-15 
2.41E-14 2.62E-14 2.84E-14 3.05E-14 3.26E-14 3.26E-14 
1.14E-15 1.38E-15 1.60E-15 1.83E-15 2.08E-15 2.02E-15 
9.75E-15 1.16E-14 1.35E-14 1.54E-14 1.76E-14 1.73E-14 
4.11E-11 5.07E-11 6.15E-11 7.35E-11 8.68E-11 8.68E-11 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.31E-20 3.71E-20 4.15E-20 4.60E-20 5.05E-20 5.08E-20 
1.27E-24 1.38E-24 1.49E-24 1.60E-24 1.71E-24 1.71E-24 
1.71E-24 2.07E-24 2.40E-24 2.75E-24 3.13E-24 3.04E-24 
1.34E-21 1.60E-21 1.85E-21 2.13E-21 2.42E-21 2.38E-21 
4.12E-20 4.66E-20 5.21E-20 5.77E-20 6.33E-20 6.33E-20 
9.61E-19 1.05E-18 1.13E-18 1.22E-18 1.30E-18 1.30E-18 
1.54E-15 1.81E-15 2.10E-15 2.41E-15 2.74E-15 2.74E-15 
4.21E-27 4.55E-27 4.90E-27 5.25E-27 5.60E-27 5.60E-27 
2.29E-11 2.59E-11 2.89E-11 3.20E-11 3.52E-11 3.52E-11 
2.09E-12 2.28E-12 2.47E-12 2.65E-12 2.84E-12 2.84E-12 
5.48E-13 6.43E-13 7.46E-13 8.56E-13 9.74E-13 9.74E-13 
4.19E-07 4.91E-07 5.70E-07 6.53E-07 7.43E-07 7.43E-07 
1.09E-13 1.20E-13 1.30E-13 1.41E-13 1.51E-13 1.51E-13 
3.70E-13 4.35E-13 5.04E-13 5.79E-13 6.58E-13 6.58E-13 
1.59E-08 1.80E-08 2.01E-08 2.22E-08 2.44E-08 2.44E-08 
1.33E-17 1.46E-17 1.59E-17 1.72E-17 1.85E-17 1.85E-17 
2.05E-25 2.22E-25 2.39E-25 2.56E-25 2.73E-25 2.73E-25 
3.69E-11 4.17E-11 4.67E-11 5.17E-11 5.67E-11 5.67E-11 
4.00E-10 4.35E-10 4.71E-10 5.06E-10 5.41E-10 5.41E-10 
1.07E-07 1.25E-07 1.45E-07 1.67E-07 1.89E-07 1.89E-07 
1.53E-03 1.66E-03 1.79E-03 1.92E-03 2.04E-03 2.04E-03 
3.03E-09 3.03E-09 3.03E-09 3.03E-09 3.03E-09 3.03E-09 
3.10E-04 3.36E-04 3.61E-04 3.87E-04 4.13E-04 4.13E-04 
7.92E-17 3.08E-15 3.31E-15 3.55E-15 3.79E-15 1.05E-16 
5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 5.37E-07 
4.32E-05 4.68E-05 5.04E-05 5.40E-05 5.76E-05 5.76E-05 
7.11E-13 1.04E-13 1.66E-13 9.27E-13 9.89E-13 9.48E-13 
1.46E-06 1.46E·06 1.46E-06 1.46E-06 1.46E-06 1.46E-06 
1.81E·11 1.11E-11 1.81E-11 1.81E-11 1.81E-11 1.81E-11 

actinides page 37 
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pa234 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 8.09E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 
power= 4.000E-03mw, burnup=1.1688E+02mwd[ flux= 2.71E+0Bn/cm**2-sec 

nuc ide concentrations, gram atoms 
basis • single reactor assembly 

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

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 
am241 
am242m 
am242 
am243 
am244m 
am244 
am245 
am246 

totals 

charge 23741.5 d 25567.7 d 27394.0 d 29220.2 d 29220.3 d 
1.99E-22 2.15E·22 2.32E-22 2.48E-22 2.65E·22 2.64E-22 
6.15E-19 6.72E·19 7.24E-19 7.75E-19 8.27E-19 8.16E-19 
1.53E-08 1.66E·08 1.79E-08 1.92E-08 2.05E-08 2.05E-08 
8.17E-04 8.86E-04 9.54E-04 1.02E-03 1.09E-03 1.09E-03 
9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 
3.09E-06 3.10E-06 3.10E-06 3.10E-06 3.10E-06 3.07E-06 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
1.06E-08 3.18E-07 3.1BE-07 3.18E-07 3.18E-07 1.06E-08 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
8.67E·12 8.63E·12 8.63E·12 8.62E·12 8.62E-12 8.62E-12 
1.94E-12 2.05E·12 2.05E-12 2.05E-12 2.05E-12 1.93E-12 
1.20E-08 1.29E·08 1.39E-08 1.49E-08 1.59E-08 1.59E-08 
4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
1.52E·06 1.55E·06 1.55E-06 1.55E-06 1.55E-06 1.51E-06 
4.53E-05 4.59E·05 4.59E-05 4.59E-05 4.59E-05 4.51E-05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.58E-15 9.33E-15 9.33E·15 9.33E-15 9.33E-15 2.57E-15 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.12E·09 1.11E-09 1.11E-09 1.11E-09 1.11E-09 1.11E-09 
8.93E-14 9.46E·14 1.00E-13 1.05E-13 1.10E-13 1.10E-13 
8.94E-03 9.50E·03 1.00E-02 1.06E-02 1.11E-02 1.11E-02 
3.01E-01 3.26E·01 3.50E·01 3.75E-01 4.00E-01 4.00E·01 
8.90E-05 1.04E-04 1.21E·04 1.38E-04 1.57E-04 1.57E-04 
1.97E·08 2.40E·08 2.88E·08 3.41E-08 3.98E-08 3.98E-08 
3.06E·12 4.13E·12 5.43E·12 7.01E-12 8.89E-12 8.89E-12 
4.95E-21 8.69E·21 1.14E·20 1.48E-20 1.87E-20 1.43E·20 

.OOE+OO .OOE+OO .OOE+OO 1.40E-45 4.20E-45 4.20E-45 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.87E-24 5.70E·24 7.39E·24 9.40E-24 1.18E·23 1.05E-23 
1.93E-21 2.61E-21 3.39E·21 4.30E-21 5.38E-21 5.24E-21 
1.57E·08 2.09E·08 2.70E-08 3.44E-08 4.30E-08 4.30E-08 
4.97E·13 7.13E·13 9.96E·13 1.36E·12 1.81E-12 1.81E-12 
5.10E·16 7.34E·16 9.52E·16 1.21E·15 1.52E-15 1.40E·15 
2.46E·16 3.74E·16 5.51E·16 7.91E-16 1.11E-15 1.11E·15 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.64E-24 2.84E·24 4.19E·24 6.01E·24 8.42E-24 7.38E-24 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.73E+04 ·3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

0 flux 2.71E+08 2.71E+08 2.71E+08 2.71E+08 2.71E-07 
0 1q array has 
0 3q array has 
0 3q array has 
0 3q array has 
0 4q array has 
0 54q array has 
1lfbrary Information ••• 

20 entrtes. 
1 entrtes. 
1 entrtes. 
1 entrtes. 
1 entrtes. 

12 entrtes. 

actinides page 38 
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0 
0 
0 
0 
0 

0 
0 
1 

0 
0 
0 

0 

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 1 for each of the above passes 

pass 0 applies start-up fuel densiit1es 
pass n applies mid time densities of nth library interval 

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

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

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

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

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

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

fission product yields are from endf/b-v 

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

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

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

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

sas2h: far-field crit based on b&w 15x15, 3.00wtXL 20gwd/mtu 40X h2o/ 8X uo2 page 
power= .OOmw, burnup= 146.mwd1 flux= 2.rOE+08n/cm**2-sec 

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

initial 31046.6 d 32872.8 d 3469v.1 d 36525.3 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+OO 1.227107E+OO 1.227072E+OO 1.227036E+OO 1.227001E+OO 

initial 31046.6 d 32872.8 d 34699.1 d 36525.3 d 
actinide 
absorptions 9.240538E+OS 
non-actinide 
abs. fracs. 4.048586E-03 

9.240755E+OS 

4.086375E-03 

9.240974E+05 

4.123926E-03 

9.241194E+OS 

4.161179E-03 

9.241413E+05 

4.198015E-03 

39 
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1 sas2h: far-field crit based on b&w 15x15f 3.00wtXb 20gwd/mtu 40X h2o/ ax uo2 fission products page 40 
0 fraction o total a sorption rate 

power= .OOmwi burnup= 146.mwdi flux= 2.70E+08n/cm**2-sec 
0 initial 1046.6 d 32872.8 d 4699.1 d 36525.3 d 

sm149 5.65E-04 5.98E-04 6.31E-04 6.64E-04 6.96E-04 
sm151 1.87E-05 1.95E-05 2.03E-05 2.10E-05 2.18E-05 
nd143 1.19E-05 1.26E-05 1.34E-05 1.41E-05 1.49E-05 
gd155 7.20E-06 7.69E-06 8.17E·06 8.64E-06 9.12E-06 
eu151 4.68E-06 5.22E-06 5. 79E-06 6.37E-06 6.98E-06 
gd157 5.63E-06 5.95E-06 6.27E-06 6.59E-06 6.90E-06 
rh103 5.50E-06 5.84E-06 6.18E-06 6.53E-06 6.87E-06 
cd113 5.04E-06 5.34E-06 5.65E-06 5.95E-06 6.25E-06 
xe131 3.74E-06 3.97E-06 4.21E-06 4.44E-06 4.67E-06 
cs133 2.90E-06 3.08E-06 3.26E-06 3.45E-06 3.63E-06 
tc 99 2.13E-06 2.27E-06 2.40E·06 2.53E-06 2.67E-06 
sm147 2.05E-06 2.19E-06 2.32E-06 2.46E-06 2.59E-06 
xe135 2.29E-06 2.33E-06 2.33E-06 2.33E-06 2.33E-06 
nd145 1.66E-06 1.76E-06 1.87E-06 1.97E-06 2.08E-06 
mo 95 1.14E-06 1.22E-06 1.29E-06 1.36E-06 1.43E·06 
sm152 8.81E-07 9.36E-07 9.91E-07 1.05E-06 1.10E-06 
kr 83 7.23E-07 7.68E-07 8. 13E-07 8.58E-07 9.04E-07 
cs135 6.55E-07 6.96E-07 7 .37E-07 7.78E-07 8.18E-07 
ru101 5.06E-07 5.38E-07 5.69E-07 6.01E-07 6.32E-07 
pr141 4.91E-07 5.22E-07 5.52E-07 5.83E-07 6.14E-07 
eu153 4.44E-07 4. 72E-07 5.00E-07 5.28E-07 5.55E-07 
la139 4.02E-07 4.27E-07 4.52E-07 4.77E-07 5.02E-07 
pm147 2.70E-07 2.70E-07 2.70E-07 2.70E-07 2.70E-07 
pd105 1.69E-07 1.80E-07 1.90E-07 2.01E-07 2.12E-07 
zr 93 1.62E-07 1.72E-07 1.82E-07 1.92E-07 2.03E-07 
eu155 1.58E-07 1.58E-07 1.58E-07 1.59E-07 1.59E-07 

i 129 1.25E-07 1.33E-07 1.40E-07 1.48E-07 1. 56E-07 
nd144 1.19E-07 1.27E-07 1.34E-07 1.42E·07 1.49E-07 
ba137 1.05E-07 1.15E-07 1.25E-07 1.36E-07 1.47E-07 
mo 97 9.10E-08 9.67E-08 1.02E-07 1.08E-07 1.14E-07 
ag109 6.45E-08 6.86E-08 7.28E-08 7.69E-08 8.11E-08 
sm150 4.80E-08 5.41E-08 6.05E-08 6.72E-08 7.43E-08 
zr 91 4.29E-08 4.55E-08 4.82E-08 5.09E-08 5.36E-08 
y 89 4.12E-08 4.37E-08 4.63E-08 4.89E-08 5.15E-08 

ru102 3.71E-08 3.94E-08 4.17E-08 4.41E-08 4.64E-08 
ce142 3.35E-08 3.56E-08 3.77E-08 3.97E-08 4. 18E-08 
nd148 3.21E-08 3.41E-08 3.61E-08 3.81E-08 4.01E·08 
nd146 2.70E-08 2.87E-08 3.03E-08 3.20E-08 3.37E-08 
ba138 2.31E-08 2.45E-08 2.60E-08 2.74E-08 2.88E-08 
ln115 2.21E-08 2.35E-08 2.49E-08 2.63E-08 2.77E-08 
pd108 2.17E-08 2.31E-08 2.44E-08 2.58E-08 2.72E-08 
ce140 2.16E-08 2.29E-08 2.43E-08 2.56E-08 2.70E-08 
xe132 1.93E-08 2.05E-08 2.17E-08 2.29E-08 2.41E-08 
110 98 1.33E-08 1.41E-08 1.49E-08 1.58E-08 1.66E-08 
pd107 1.29E-08 1.37E-08 1.45E-08 1.53E·08 1.61E-08 
110100 1.29E-08 1.37E-08 1.45E-08 1.53E-08 1.61E-08 
xe134 1.27E-08 1.35E-08 1.43E·08 1.51E-08 1.59E-08 
sr 90 1.48E-08 1.51E-08 1.54E·08 .56E-08 1.58E·08 
:tr 92 1.03E-08 1.10E·08 1.16E-08 1.23E·08 1.29E-08 

t.,· sas2h: far-field ~rft based on b&w 15x15f 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 41 
: · · ., · fraction o total a sorgt f on rate 

power• i' .oomw
1 

burnup• 146.•wdi flux= 2.70E+ Bn/cm**2·sec 
6 , Initial 1046.6 d 32872.8 d 4699.1 d 36525.3 d 

1127 1.33E·09 1.85E·09 9.37E·09 9.89E·09 1.04E·08 
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zr 96 8.05E-09 8.55E-09 9.05E-09 9.56E-09 1.01E-08 
ru104 7.92E·09 8.41E-09 8.91E-09 9.40E-09 9.90E-09 
nd150 7.10E-09 7.54E-09 7.99E-09 8.43E-09 8.8'7E-09 
xe136 6.88E-09 7.31E·09 7.74E-09 8.17E-09 8.60E-09 
rh105 8.36E-09 8.40E-09 8.40E-09 8.40E-09 8.40E-09 
br 81 5.15E-09 5.47E-09 5.79E-09 6.11E-09 6.4:5E-09 
rb 85 4.83E-09 5.14E-09 5.46E-09 5.77E-09 6.08E-09 
zr 94 4.35E-09 4.62E-09 4.90E-09 5 .17E-09 5.44E-09 
cd111 3.36E-09 3.57E-09 3.78E-09 3.99E-09 4.20E-09 
te130 3.13E-09 3.33E-09 3.52E-09 3.72E-09 3.91E-09 
sm154 3.03E-09 3.22E-09 3.41E-09 3.60E-09 3. 7'1i1E-09 
rb 87 2.91E-09 3.09E-09 3.27E-09 3.45E-09 3.64E-09 
cs137 3.18E-09 3.24E-09 3.30E-09 3.35E-09 3.40E-09 
zr 90 2.29E-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 2.68E-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. 37E -09 1.45E-09 1.54E-09 1.62E-09 1.71E-09 
ce141 1. 61E-09 1. 61 E-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 9.15E-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 8.17E-10 8.68E-10 9. 19E -10 9.70E-10 1.02E-09 
~m149 9.74E-10 9.81E-10 9.81E-10 9.81E-10 9.81E-10 

r 86 7.69E-10 8.17E-10 8.65E-10 9.13E-10 9.61E-10 
nd147 9.26E-10 9.30E-10 9.30E-10 9.30E-10 9.30E-10 
te128 6.82E-10 7.25E-10 7.68E-10 8.10E·10 8.53E-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 5.89E-10 6.20E-10 
ce144 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 5.75E-10 5.76E-10 
dy161 4.36E-10 4.64E-10 4.92E-10 5.20E-10 5.48E-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 3.58E-10 3.58E·10 3.58E-10 3.58E-10 
l i 6 2.82E-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 2.22E-10 2.36E-10 2.50E-10 2.64E-10 2.78E-10 
eu154 1. 99E- 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 1.83E·10 1.95E-10 2.06E-10 2.18E-10 2.29E-10 
sn115 1.68E-10 1.78E-10 1.89E-10 1.99E-10 2.10E-10 
sr 88 1.41E-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 1.53E-10 1.53E-10 

y 91 1.44E-10 1.44E-10 1.44E-10 1.44E-10 1.44E·10 
gd158 1.06E-10 1.14E-10 1.21E-10 1.29E·10 1.37E-10 

1 sas2h: far-field crit based on b&w 15x15J 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 42 
0 fraction o total a sorption rate 

power= .OOmwi burnup= 146.mwdi flux= 2.70E+08n/cm**2-sec 
0 initial 1046.6 d 32872.8 d 4699.1 d 36525.3 d 

cd114 9.98E·11 1.06E·10 1.13E·10 1.19E-10 1.26E·10 
pd110 1.00E·10 1.07E·10 1.13E-10 1.19E-10 1.26E-10 
se 82 9.58E-11 1.02E·10 1.08E-10 1.14E·10 1.20E·10 
pm151 1.06E·10 1.11E-10 1.11E·10 1.11E-10 1.11E-10 ll 

sn126 7.70E·11 8.18E·11 8.66E-11 9.15E-11 9.63E·11 
se 78 7.24E·11 7.70E-11 8.15E-11 8.60E-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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dy162 5.75E-11 6.12E-11 6.49E-11 6.86E-11 7 .. 24E-11 
sn124 5.79E-11 6.15E-11 6.51E-11 6.88E-11 7 .. 24E-11 
dy164 5.32E-11 5.67E-11 6.02E-11 6 .37E -11 6.73E-11 
as 75 4.32E-11 4.59E-11 4.86E-11 5.13E-11 5.40E-11 
ba140 4.73E·11 4.75E-11 4. 75E-11 4.75E-11 4.75E-11 
sm153 3.73E-11 3.83E-11 3.83E-11 3.83E-11 3.83E-11 
eu156 3.44E-11 3.45E-11 3.45E-11 3.45E-11 3.45E-11 
in113 2.43E-11 2.62E-11 2.82E-11 3.02E-11 3. 2:ZE- 11 
gd154 1.91E-11 2.18E·11 2.47E-11 2.78E-11 3.11E-11 
sr 89 3.09E·11 3.09E-11 3.09E-11 3.09E-11 3. 019E- 11 
sn118 2.36E·11 2.51E·11 2.65E-11 2.80E·11 2.95E-11 
ba136 2.34E·11 2.49E·11 2.64E-11 2.79E·11 2.94E-11 
cs134 2.13E·11 2.26E-11 2.40E-11 2.53E·11 2. Eo7E- 11 
ru106 2.53E·11 2.53E-11 2.54E-11 2.54E-11 2. 5·4E- 11 
sn122 2.01E·11 2.14E-11 2.26E-11 2.39E·11 2.5·2E-11 
cd116 2.01E-11 2.13E-11 2.26E·11 2.38E·11 2.5·1E-11 
kr 87 8.20E·12 2.31E-11 2.31E·11 2.31E·11 2.J;1E-11 
sn120 1.50E·11 1.60E-11 1. 69E -11 1. 78E -11 1. B8E- 11 
ce143 1. 70E·11 1.76E·11 1. 76E -11 1. 76E -11 1. 76E- 11 
kr 82 1.31E·11 1.40E-11 1. 48E-11 1.57E-11 1. 66E -11 
dy163 1. 28E ·11 1.36E-11 1.45E·11 1.53E·11 1.62E-11 
la140 1.53E·11 1.53E-11 1. 53E ·11 1.53E-11 1.!S3E-11 
~ 90 1.41E·11 1.44E-11 1. 46E·11 1.48E-11 1.SOE-11 

B 125 1.49E·11 1.49E-11 1.49E-11 1.49E-11 1.49E-11 
ge 73 1. 18E ·11 1.25E-11 1. 33E-11 1.40E-11 1.48E-11 
ru100 8.76E·12 9.82E-12 1. 09E -11 1.21E-11 1.33E-11 
mo 99 1. 29E ·11 1.31E-11 1.31E-11 1.31E-11 1.3;1E-11 
xe130 8.34E-12 8.90E-12 9.46E-12 1.00E-11 1 . CI6E- 11 
pm148m 9.62E·12 9.62E-12 9.62E-12 9.62E-12 9.62E-12 
mo 96 6.61E·12 7.10E-12 7.60E-12 8.11E-12 8.63E-12 
nd142 5.43E·12 6.13E·12 6.87E-12 7.66E-12 8.48E-12 
sm148 5.49E-12 6.15E·12 6.84E·12 7.58E-12 8.34E-12 
ba134 5.03E·12 5.69E·12 6.38E·12 7.12E-12 7.89E·12 
te127m 7.48E·12 7.48E·12 7.48E-12 7.48E-12 7.48E-12 

i131 6.76E·12 6.78E·12 6. 78E·12 6.78E-12 6.78E-12 
ba135 4.28E·12 4.83E·12 5.41E·12 6.02E-12 6.67E·12 
pd104 3.53E·12 3.98E·12 4.46E·12 4.97E-12 5.50E·12 
ge 76 4.28E·12 4.55E-12 4.82E·12 5.08E·12 5.35E-12 
gd160 2.72E·12 2.89E·12 3.06E·12 3.23E-12 3.41E-12 
te126 2.20E·12 2.34E·12 2.49E-12 2.63E·12 2.78E-12 
te129m 1.80E·12 1.80E·12 1.80E·12 1.80E-12 1.BOE·12 
ho165 8.83E·13 9.40E·13 9.98E-13 1.06E·12 1.12E-12 

1 sas2h: far-field crit based on b&w 15x15~ 3.00wtXb 20gwd/mtu 40X h2o/ 8X uo2 fission products page 43 
0 fraction o total a sorption rate 

power= .OOmwi burnup= 146.mwdi flux= 2. 70E-t·08n/cm**2-sec 
0 initial 1046.6 d 32872.8 d 4699.1 d 36525.3 d 

cd110 4.89E·13 5.50E·13 6.16E-13 6.85E·13 7.5i9E-13 
nb 93 4.01E·13 4.65E·13 5.35E·13 6.10E-13 6.90E·13 
te124 5.04E·13 5.36E·13 5.68E·13 6.00E·13 6.32E·13 
sr 87 4.93E·13 5.23E·13 5.54E·13 5.85E·13 6.16E-13 
br 79 3.46E·13 3.91E·13 4.38E·13 4.88E-13 5.41E·13 
pm148 3.63E·13 3.67E·13 3.67E·13 3.67E·13 3.67E-13 
nb 94 2.78E·13 2.96E·13 3.13E·13 3.31E·13 3.48E-13 
ag111 3.18E·13 3.20E·13 3.20E·13 3.20E·13 3.20E·13 
xe129 1.96E·13 2.21E·13 2.48E·13 2.76E·13 3.06E-13 
eu157 2.77E·13 3.00E·13 3.00E·13 3.00E-13 3.00E·13 
ge 74 2.39E·13 2.54E·13 2.68E·13 2.83E·13 2.98E-13 
ag107 1.84E·13 2.08E·13 2.33E·13 2.60E-13 2.88E·13 
cd115m 2.37E·13 2.38E·13 2.38E·13 2.38E·13 2.38E-13 
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ge 72 1 .60E- 13 1.70E-13 1.81E-13 1.91E-13 2.011E-13 
sr 86 1 .48E-13 1.58E-13 1.68E-13 1. 78E -13 1.89E-13 
se 76 9.52E-14 1.01E-13 1.07E-13 1.14E-13 1.2:0E-13 
dy160 4. 26E -14 4.69E-14 5.14E-14 5.61E-14 6.09E-14 
cs136 5.74E-14 5.77E-14 5.79E-14 5.80E-14 5.81E-14 
xe128 4.11E-14 4.49E-14 4.89E-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 8.63E-15 9.66E-15 1.07E-14 1.19E-14 

i 135 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 1.01E-14 
te132 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 8.04E-15 8.47E-15 
te134 8. 73E-16 5.89E-15 5.89E-15 5.89E-15 5.89E-15 
te122 3.95E-15 4.40E-15 4.87E-15 5.37E-15 5.89E-15 
sb126 3. 14E -15 3.16E-15 3. 17E-15 3.18E-15 3. 1 9E -15 
sb124 2.14E-15 2.15E-15 2.15E-15 2. 15E-15 2.15E-15 
in 117m 1.86E- 15 2.11E-15 2.11E-15 2.11E-15 2.11E-15 
tb160 1.13E-15 1.18E-15 1.23E-15 1.28E-15 1.33E-15 

i 130 7 .37E- 16 8.25E-16 8.31E-16 8.38E-16 8.44E-16 
cr142 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.Z1E-16 
te123 4.90E-16 5.22E-16 5.53E-16 5.86E-16 6. 1 8E-16 
rb 86 2. 73E-16 2.76E-16 2.78E-16 2.80E-16 2.82E-16 
l i 7 2. 1 7E- 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 5.35E-18 5.76E-18 6.17E- 18 6.59E-18 7.02E-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 crtt based on b&w 15x15~ 3.00wtXb 20gwd/mtu 40X h2o/ BX uo2 fission products page 44 
0 fraction o total a sorption rate 

power= .OOmwi burnup= 146.~wdi flux= 2.70E+08n/cm**2-sec 
0 initial 1046.6 d 32872.8 d 4699.1 d 36525.3 d 

sn114 1.21E-18 1.40E-18 1.60E-18 1.81E-18 2.04E-18 
cd109 3.24E·19 3.32E-19 3.41E-19 3.50E-19 3.58E-19 
ag110 6.39E-23 9.10E-20 9.64E-20 1.02E-19 1.07E-19 
in120 .OOE+OO 3.99E·22 3.99E-22 3.99E·22 3.99E-22 
in120m .OOE+OO 4.33E-23 4.33E-23 4.33E-23 4,33E-23 , 
sas2h: far-field crtt based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 45 

power• 4.000E·03mw, burnup•1.4610E+02mwd( flux• 2.79E+08n/cm**2-sec 
0 nuc ide concentrations, gram atoms 

basis • stn~le reactor assembly , charge 51046.6 d 32872.8 d 34699.1 d 3652 .3 d 
h 6.89E·06 7.31E-06 7.74E·06 8.17E-06 8.59E:-06 
h 2 2.04E-08 2.17E-08 2.30E-08 2.42E-08 2.55E-08 
h J J.28E-11 3.28E·11 J.29E·11 3.30E-11 3 .30E: ·11 
h 4 ,OOE+OO 1.34E-34 1.34E-34 • t.34E-34 1.34E-34 ) 

~ . 'I ; he 3 t•17E•10 .26E-10 l.35E·10 t·45E-10 . t·54E-10 \~ " 
he 4 .14E-06 .21E·06 .ZBE-06 .35E·06 .• 42E·06 
he 6 .OOE+OO .OOE+OO .ooe+OO .OOE+OO .OOE+OO 
ne 20 1.37E·07 t.45E-07 t.54E-07 1.62E-07 t.71E·07 
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0 
1 

0 

ne 21 3.47E-13 3.89E-13 4.33E-13 4. 79E -13 5.28E-13 
ne 22 8.50E-10 9.05E-10 9.60E-10 1.02E-09 1.07E-09 
ne 23 7.04E·30 7.04E-15 7.04E-15 7.04E-15 7.04E-15 
na 22 4.14E-11 4.14E-11 4.14E-11 4.14E-11 4.14E-11 
na 23 7.53E+03 7.53E+03 7.53E+03 7.53E+03 7.53E+03 
na 24 2.53E-08 2.75E-08 2.75E-08 2.75E-08 2.75E-08 
na 24m 4.55E-30 4.51E-15 4.51E-15 4.51E-15 4.51E-15 
na 25 5.30E-42 5.65E-27 6.04E-27 6.43E-27 6.84E-27 
mg 24 1.02E-03 1.08E-03 1.14E-03 1.19E-03 1.25E-03 
mg 25 1.85E-10 1.98E-10 2.12E-10 2.26E-10 2.40E-10 
mg 26 2.04E-08 2.17E-08 2.30E-08 2.42E-08 2.55E-08 
mg 27 4.54E-16 2.10E-12 2.10E-12 2.1 OE -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 2.04E-10 2.04E-10 2.04E-10 2.04E-10 
al 29 4.34E-31 9.29E-26 1.04E-25 1.15E-25 1.26E-25 
al 30 .OOE+OO 1.51E-37 1. 78E-37 2.08E-37 2.42E-37 
si 28 2.98E-03 3.14E-03 3.31E-03 3.47E-03 3.64E-03 
si 29 3.25E-10 3.64E-10 4.06E-10 4.49E-10 4.95E-10 
si 30 3.71E-17 4.43E-17 5.22E-17 6.11E-17 7.09E-17 
si 31 1.61E·29 3.18E-29 3.75E-29 4.39E-29 5.10E-29 
si 32 3.64E-36 4.59E-36 5.72E-36 7.04E-36 8.57E-36 

totals 5.75E+04 5. 75E+04 5.75E+04 5.75E+04 5.75E+04 
flux 2.70E+08 2.70E+08 2.70E+08 2.70E+08 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 2Dgwd/mtu 40X h2o/ 8X uo2 
power= 4.000E-03mw, burnup=1.4610E+02mwd{ flux= 2.79E+08ntcm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

he 4 
pb206 
pb207 
pb208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi208 
bi209 
bi210m 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211m 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
ra222 
ra223 
ra224 
ra225 

charge 31046.6 d 32872.8 d 34699.1 d 36525.3 d 
8.40E-03 9.16E-03 9.95E-03 1.07E-02 1.16E-02 
3.48E-09 4.34E-09 5.33E-09 6.48E-09 7.78E-09 
2.43E-08 2.84E-08 3.28E-08 3.76E-08 4.27E-08 
7.38E-09 8.40E-09 9.47E-09 1.06E-08 1.18E-08 
8.98E-15 1.01E·14 1.13E-14 1.26E-14 1.39E-14 
5.10E-09 5.95E-09 6.88E-09 7.88E-09 8.96E-09 
7.70E·14 8.41E·14 9.12E·14 9.83E-14 1.06E-13 
3.44E-13 3.66E-13 3.88E-13 4.10E-13 4.32E-13 
2.29E·14 2.67E-14 2.99E-14 3.33E-14 3.68E-14 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.44E-10 5.32E·10 6.32E-10 7.43E-10 8.66E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.14E·12 3.67E-12 4.24E-12 4.85E-12 5.51E-12 
4.60E-15 4.98E-15 5.40E-15 5.83E-15 6.26E·15 
3.26E-14 3.47E·14 3.68E-14 3.89E-14 4.10E-14 
2.02E-15 2.35E·15 2.64E·15 2.94E-15 3.25E-15 
1.73E-14 1.98E-14 2.22E-14 2.47E-14 2.74E-14 
8.68E-11 1.01E-10 1.17E-10 1.34E-10 1.52E-10 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.08E-20 5.51E-20 5.97E-20 6.44E-20 6.91E-20 
1.71E·24 1.82E-24 1.93E-24 2.04E-24 2.15E-24 
3.04E-24 3.54E-24 3.96E-24 4.42E-24 4.89E-24 
2.38E-21 2.73E-21 3.05E-21 3.40E-21 3.76E-21 
6.33E-20 6.91E-20 7.49E-20 8.08E-20 8.67E-20 
1.30E-18 1.39E-18 1.47E-18 1.55E-18 1.64E-18 
2.74E-15 3.09E-15 3.46E-15 3.85E-15 4.26E-15 
5.60E-27 5.94E-27 6.29E-27 6.64E-27 6.98E-27 
3.52E-11 3.83E-11 4.16E-11 4.48E-11 4.81E·11 
2.84E-12 3.02E-12 3.20E-12 3.39E-12 3.57E-12 
9.74E-13 1.10E-12· 1.23E-12 1.37E-12 1.52E-12 
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ra226 7.43E-07 8.38E-07 9.39E·07 1.05E-06 1.16E-06 
ra228 1.51E·13 1.62E-13 1.73E·13 1.83E-13 1.94E-13 
ac225 6.58E·13 7.43E-13 8.33E-13 9.28E-13 1.03E-12 
ac227 2.44E·08 2.66E-08 2.89E-08 3.11E-08 3.34E-08 
ac228 1.85E-17 1. 98E·17 2.11E-17 2.24E-17 2.37E-17 
th226 2.73E·25 2.90E·25 3.07E·25 3.24E-25 3.41E-25 
th227 5.67E·11 6. 19E -11 6.71E·11 7.24E-11 7.77E-11 
th228 5.41E·10 5.76E-10 6.11E·10 6.46E-10 6.81E-10 
th229 1.89E·07 2.14E·07 2.40E·07 2.67E-07 2.96E·07 
th230 2.04E·03 2.17E·03 2.30E-03 2.43E·03 2.55E·03 
th231 3.03E·09 3.03E·09 3.03E·09 3.03E·09 3.03E-09 
th232 4.13E·04 4.39E·04 4.65E·04 4.91E-04 5.16E.-04 
th233 1.05E·16 4.02E·15 4.26E·15 4.50E-15 4.73E-15 
th234 5.37E·07 5.37E·07 5.37E-07 5.37E-07 5.37E.-07 
pa231 5.76E·05 6.12E·05 6.48E-05 6.83E-05 7.19E-05 
pa232 9.48E·13 1.05E·12 1.11E-12 1.17E-12 1.24E-12 
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 8.09E·12 8.09E·12 8.09E-12 8.09E-12 8.09E-12 
pa235 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 
power= 4.000E·03mw, burnup=1.4610E+02mwd( flux= 2.79E+08n/cm**2-sec 

nuc ide concentrations, gram atoms 
basis = single reactor assembly 

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

np235 
np236m 
np236 
np237 
np238 
np239 
np240m 
np240 
np241 
pu236 
pu237 
pu238 
pu239 
pu240 
pu241 
pu242 
pu243 
pu244 
pu245 
pu246 
am239 
am240 

charge 31046.6 d 32872.8 d 34699.1 d 36525.3 d 
2.64E·22 2.81E·22 2.97E-22 3.14E-22 3.30E-22 
8.16E·19 8.78E·19 9.29E·19 9.81E-19 1.03E-18 
2.05E·08 2.17E·08 2.30E·08 2.43E-08 2.55E-08 
1.09E·03 1.16E·03 1.23E-03 1.29E-03 1.36E-03 
9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
7.30E+02 7.30E+02 7.30E+02 7.30E+02 7.30E+02 
1.75E+02 1.75E+02 1.75E+02 1.75E+02 1.75E+02 
3.07E·06 3.10E·06 3.10E-06 3.10E-06 3.10E-06 
3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E+04 
1.06E·08 3.17E·07 3.17E-07 3.17E-07 3.17E-07 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
8.62E·12 8.61E·12 8.61E-12 8.61E-12 8.61E-12 
1.93E·12 2.05E·12 2.05E-12 2.05E-12 2.05E-12 
1.59E·08 1.68E·08 1.78E-08 1.88E-08 1.97E-08 
4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
1.51E·06 1.55E·06 1.55E·06 1.55E-06 1.55E-06 
4.51E·05 4.59E·05 4.59E·05 4.59E-05 4.59E·05 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
2.57E·15 9.32E·15 9.32E·15 9.32E-15 9.32E·15 

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.11E·09 1.11E·09 1.11E·09 1.11E-09 1.11E·09 
1.10E·13 1.15E-13 1.20E·13 1.24E-13 1.29E·13 
1.11E·02 1.16E·02 1.20E·02 1.25E-02 1.29E·02 
4.00E·01 4.24E·01 4.49E·01 4. 73E·01 4.98E·01 
1.57E·04 1.77E·04 1.99E·04 2.21E-04 2.45E-04 
3.98E·08 4.61E·08 5.28E·08 5.99E-08 6.76E·08 
8.89E·12 1.11E-11 1.37E·11 1.67E-11 2.02E-11 
1.43E·20 2.34E·20 2.89E·20 3.52E-20 4.25E-20 
4.20E·45 1.41E·45 1.54E·44 2.80E-44 4.90E·44 

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

.OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
1.05E·23 1.45E·23 1.76E·23 2.11E-23 2.52E-23 
5.24E·21 6.62E·21 I.OSE-21 9.68E-21 1.15E-20 
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am241 4.30E-08 5.30E-08 6.44E-08 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 2.28E-15 2.74E-15 3.26E-15 
am243 1.11E·15 1.52E·15 2.05E-15 2.71E-15 3.54E-15 
am244m .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am244 7.38E-24 1.15E-23 1.55E-23 2.06E-23 2.69E-23 
am245 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am246 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

totals 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 
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 ste~ 4, subcase 6. (run position 1 , case position 1) 

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

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
h 1 8.59E-06 8.59E-06 8.59E-06 8.59E-06 8.59E-06 8.59E-06 8.59E-06 

he 4 5.68E·06 5.68E·06 5.68E-06 5.68E-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 l.OOE-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 1.35E+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 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 

0 element radioactivity, curies 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 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+OO 4.56E-06 3.65E-06 2.92E-06 2.34E-06 1.87E-06 1.50E-06 
totals 2.55E+01 5.47E-06 4.52E-06 3.75E-06 3.13E-06 2.63E-06 2.22E-06 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 

0 element thermal power, watts 
basis •single reactor assembly 

initfal 304.4 d 608.8 d 913.1 d 1217.5 d 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 2.12E·08 

totals 4.76E·01 6.45E·08 5.17E-08 4.14E-08 3.31E·08 2.65E-08 2.13E·08 , 
sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 light elements page 

decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 
0 nuclide gamma power, watts 

basts •single reactor assembly 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

na 22 7.39E-08 5.92E-08 4.74E-08 3.80E-08 3.04E-08 2.44E-08 1.95E-08 
total 3.31E·01 5.92E·08 4.74E·08 3.80E-08 3.04E-08 2.44E-08 1.95E·08 

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

decay, following reactor Irradiation Identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 
0 nuclide concentrations, gram ata.a 

basis • sln,le reactor assembly 
Initial 304.4 d 608.8 d 913.1 d 121 .5 d ,521.9 d 1826.3 d 

he 4 1.16E·02 1.17E-02 1.19E-02 1.20E·02 1.21E-02 1.23E·02 1.24E·02 
ra226 1.16E·06 1.18E·06 1.20E-06 1.22E·06 1.24E-06 1.25E·06 t.27E·06 
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th230 2.55E-03 2.57E-03 2.60E-03 2.62E-03 2.64E-03 2.66E-03 2.68E-03 
th232 5.16E·04 5.21E-04 5.25E·04 5.29E-04 5.34E·04 5.38E-04 5.42E-04 
th234 5.37E·07 5.37E·07 5.37E·07 5.37E-07 5.37E·07 5.37E·07 5.37E·07 
pa231 7.19E·05 7.25E·05 7.31E·05 7.37E·OS 7.43E·OS 7.49E·OS 7.55E·05 
pa233 1.46E·06 1. 46E· 06 1.46E·06 1.46E·06 1.46E -06 1.46E·06 1.46E·06 

u233 1.36E·03 1.38E·03 1.39E·03 1.40E-03 1. 41 E -03 1.43E·03 1.44E·03 
u234 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 9.06E+OO 
u235 7.30E+02 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. 75E+02 1. 75E+02 1. 75E+02 
u238 3.64E+04 3.64E+04 3.64E+04 3.64E+04 3.64E.+04 3.64E+04 3.64E+04 

np237 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
pu238 1.29E·02 1.28E·02 1.27E·02 1.26E-02 1.26E·02 1.25E-02 1.24E-02 
pu239 4.98E-01 4.98E·01 4.98E·01 4.98E-01 4.98E-01 4.98E-01 4.98E-01 
pu240 2.45E-04 2.45E-04 2.44E·04 2.44E-04 2.44E-04 2.44E-04 2.44E-04 

total 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 3.73E+04 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 53 
decay, following reactor irradiation identifted by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 

0 element concentrations, gram atoms 
basis = single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
he 1.16E·02 1.17E·02 1.19E·02 1.20E-02 1 • 21 E · 02 1.23E-02 1.24E-02 
ra 1.16E·06 1.18E·06 1.20E·06 1. 22E· 06 1.24E·06 1. 26E-06 1.28E-06 
th 3.07E·03 3.10E·03 3.12E·03 3.15E-03 3.17E -03 3.20E-03 3.22E-03 
pa 7.34E-05 7.40E-05 7.46E-05 7.52E-05 7.58E-05 7.64E-05 7.70E-05 

u 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 3.73E+04 3. 73E+04 3.73E+04 
np 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 4.21E+01 
pu 5.11E-01 5.11E-01 5.11E·01 5.11E-01 5.11E-01 5.11E-01 5.10E-01 

totals 3.73E+04 3.73E+04 3.73E+04 3. 73E+04 3.73E+04 3. 73E+04 3.73E+04 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 actinides page 54 
decay, following reactor irradiation identifted by: power·= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

Initial 304.4 d 608.8 d 913.1 d 1217 .5· d 1521.9 d 1826.3 d 
he 4 4.63E·02 4.69E-02 4.74E-02 4.80E-02 4.85E-02 4.91E-02 4.96E-02 
pb206 1.60E·06 1.65E-06 1.70E-06 1.75E-06 1.80E-06 1.85E-06 1.91E-06 
pb207 8.84E-06 9.02E-06 9.21E-06 9.40E-06 9.59E-06 9.78E-06 9.98E-06 
pb208 2.46E·06 2.50E·06 2.54E·06 2.59E-06 2.63E-06 2.68E-06 2.72E·06 
pb210 1.88E·06 1.92E·06 1.96E-06 2.00E-06 2.04E·06 2.08E-06 2.12E·06 
ra226 2.62E·04 2.66E·04 2.70E·04 2.75E-04 2.79E-04 2.84E·04 2.88E·04 
ac227 7.58E·06 7.67E·06 7.76E·06 7.84E-06 7.93E-06 8.02E-06 8.11E-06 
th229 6.78E·05 6.89E·05 7.00E·05 7.12E-05 7.24E-05 7.35E-05 7.47E·OS 
th230 5.87E·01 5.92E·01 5.97E·01 6.02E·01 6.07E-01 6.12E-01 6.17E·01 
th231 7.00E-07 6.97E·07 6.97E-07 6.97E-07 6.97E-07 6.97E·07 6.97E·07 
th232 1.20E-01 1.21E·01 1.22E-01 1.23E-01 1.24E-01 1.25E-01 1.26E·01 
th234 1.26E·04 1.26E-04 1.26E-04 1.26E-04 1.26E- 04 1. 26E- 04 1.26E-04 
pa231 1.66E-02 1.68E·02 1.69E·02 1. 70E-02 1.72E-02 1. 73E-02 1. 75E-02 
pa233 3.39E-04 3.39E·04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 3.39E-04 

u232 5.93E·06 5.92E·06 5.91E·06 5.89E·06 5.87E·06 5.84E-06 5.81E-06 
u233 3.18E·01 3.21E·01 3.24E·01 3.27E·01 3.30E-01 3.32E·01 3.35E·01 
u234 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 2.12E+03 
u235 1. 71E+05 1. 71E+05 1. 71 E+OS 1. 71E+OS 1.71E+05 1. 71E+OS 1.71E+OS 
u236 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 4.12E+04 
u238 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 8.66E+06 

np236 4.66E·06 4.66E·06 4.66E·06 4.66E-06 4.66E-06 4.66E·06 4.66E-06 
np237 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 9.99E+03 
pu238 3.07E+OO 3.05E+OO 3.03E+OO 3.01E+OO 2.99E+OO 2.97E+OO 2.95E+OO 
pu239 1.19E+02 1.19E+02 1.19E+02 1.19E+02 1.19E+02 1.19E+02 1.19E+02 
pu240 5.87E·02 5.87E·02 5.87E-02 5.87E-02 5.87E-02 5.87E-02 5.87E·02 
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pu241 
am241 

total 

1.63E-05 1.57E-05 1.50E-05 1.44E-05 1.39E-05 1.33E-05 1.28E-05 
2.22E-05 2.28E-05 2.34E-05 2.40E-05 2.45E-05 2.50E-05 2.55E-05 
8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 8.88E+06 

sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40% h2o/ SX uo2 
decay, following reactor irradiation identif1ed by: power= 4.000E-03mw, burnup=1.4610E+02mwd, 

0 element concentrations, grams 

he 
pb 
ra 
ac 
th 
pa 

u 
np 
pu 
am 

totals 

initial 
4.63E-02 
1.48E-05 
2.62E-04 
7.58E-06 
7.07E-01 
1. 70E-02 
8.87E+06 
9.99E+03 
1.22E+02 
2.22E-05 
8.88E+06 

304.4 d 
4.69E-02 
1.51E-05 
2.66E-04 
7.67E-06 
7.13E-01 
1. 71E-02 
8.87E+06 
9.99E+03 
1.22E+02 
2.28E-05 
8.88E+06 

608.8 d 
4.74E-02 
1.54E-05 
2.70E-04 
7.76E-06 
7.19E·01 
1. 72E·02 
8.87E+06 
9.99E+03 
1.22E+02 
2.34E-05 
8.88E+06 

basis =single reactor assembly 
913.1 d 1217.5 d 1521.9 d 1826.3 d 
4.80E-02 4.85E-02 4.91E-02 4.96E-02 
1.57E-05 1.61E-05 1.64E-05 1.67E-05 
2.75E-04 2.79E-04 2.84E-04 2.88E-04 
7.84E-06 7.93E-06 8.02E-06 8.11E-06 
7.25E-01 7.31E-01 7.37E-01 7.43E-01 
1.74E-02 1.75E-02 1.77E-02 1.78E-02 
8.87E+06 8.87E+06 8.87E+06 8.87E+06 
9.99E+03 9.99E+03 9.99E+03 9.99E+03 
1.22E+02 1.22E+02 1.22E+02 1.22E+02 
2.40E-05 2.45E-05 2.50E-05 2.55E-05 
8.88E+06 8.88E+06 8.88E+06 8.88E+06 

sas2h: far-ffeld crit based on b&w 15x15t 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
decay, following reactor irradiation identif1ed by: power= 4.000E-03mw, burnup=1.4610E+02mwd, 

0 nuclide radioactivity, curies 

tl207 
tl208 
pb209 
pb210 
pb211 
pb212 
pb214 
bi210 
bi211 
bi212 
bi213 
bi214 
po210 
po211 
po212 
po213 
po214 
po215 
po216 
po218 
at217 
rn219 
rn220 
rn222 
fr221 
fr223 
ra223 
ra224 
ra225 
ra226 
ac225 
ac227 
th227 
th228 

initial 
5.48E·04 
4.58E-05 
1.34E-05 
1.44E·04 
S.SOE-04 
1.27E-04 
2.59E·04 
1.44E·04 
S.SOE-04 
1.27E·04 
1.34E·05 
2.59E·04 
1.44E·04 
1.51E·06 
8.16E-05 
1.31E·05 
2.59E·04 
5.50E·04 
1.27E·04 
2.59E·04 
1.34E·05 
5.50E·04 
1.27E·04 
2.59E·04 
1.34E·05 
7.57E·06 
S.SOE-04 
1.27E·04 
1.34E·05 

:tl~:~:g~ 
;· 5.49E·04 

5.42E·04 
1.27E·04 

304.4 d 
5.55E-04 
4.63E-05 
1.37E-05 
1.47E-04 
5.56E-04 
1.29E-04 
2.63E-04 
1.47E-04 
5.56E-04 
1. 29E·04 
1 .37E·05 
2.63E-04 
1.44E-04 
1.53E-06 
8.24E·05 
1.34E-05 
2.63E-04 
5.56E·04 
1.29E·04 
2.63E·04 
1. 37E·05 
5.56E-04 
1.29E·04 
2.63E·04 
1 .37E·05 
7.66E·06 
5.56E·04 
1.29E·04 
1.37E·05 
2.63E·04 
1.37E·05 
5.55E·04 
5.49E•04 
1.28E·04 

608.8 d 
5.61E-04 
4.65E-05 
1.39E-05 
1.50E-04 
5.63E-04 
1.29E-04 
2.67E-04 
1.50E·04 
5.63E·04 
1.29E·04 
1.39E-05 
2.67E-04 
1.46E-04 
1.55E-06 
8.29E-05 
1.36E·05 
2.67E-04 
5.63E-04 
1.29E·04 
2.67E·04 
1.39E·05 
5.63E·04 
1.29E-04 
2.67E·04 
1.39E-05 
7.75E·06 
5.63E·04 
1.29E·04 
t.39E·05 
Z.67E·04 
,,39E-05 
5.61E·04 
S.SSE-04 
1.29E·04 

basis =single reactor assembly 
913.1 d 1217.5 d 1521.9 d 1826.3 d 
5.67E-04 5.74E-04 S.SOE-04 5.86E-04 
4.66E-05 4.67E-05 4.67E-05 4.66E-05 
1.41E-05 1.43E-05 1.46E-05 1.48E-05 
1.53E-04 1.56E-04 1.59E-04 1.62E-04 
5.69E-04 5.75E-04 5.82E-04 5.88E-04 
1.30E-04 1.30E-04 1.30E-04 1.30E-04 
2.72E-04 2.76E-04 2.80E-04 2.85E-04 
1.53E-04 1.56E-04 1.59E-04 1.62E-04 
5.69E-04 5.75E-04 5.82E-04 5.88E-04 
1.30E-04 1.30E-04 1.30E-04 1.30E-04 
1.41E-05 1.43E-05 1.46E-05 1.48E-05 
2.72E-04 2.76E-04 2.80E-04 2.85E-04 
1.49E-04 1.52E-04 1.55E-04 1.58E-04 
1.56E-06 1.58E-06 1.60E-06 1.62E-06 
8.31E-05 8.32E-05 8.32E-05 8.31E-05 
1.38E-05 1.40E-05 1.43E-05 1.45E-05 
2.72E-04 2.76E-04 2.80E-04 2.85E-04 
5.69E-04 5.75E-04 5.82E-04 5.88E-04 
1.30E-04 1.30E-04 1.30E-04 1.30E-04 
2.72E-04 2.76E-04 2.81E-04 2.85E-04 
1.41E-05 1.43E·05 1.46E-05 1.48E-05 
5.69E-04 5.75E-04 5.82E-04 5.88E-04 
1.30E-04 1.30E-04 1.30E-04 1.30E-04 
2.72E-04 2.76E-04 2.81E-04 2.85E-04 
1.41E·05 1.43E-05 1.46E-05 1.48E-05 
7.83E-06 7.92E·06 8.01E-06 8.10E·06 
5.69E·04 5.75E-04 5.82E-04 5.88E-04 
1.30E·04 1.30E·04 1.30E-04 1.30E-04 
1.41E·05 1.43E-05 1.46E-05 1.48E·05 
2.72E·04 2.76E·04 2.81E-04 2.85E-04 
1.41E-05 1.43E·05 1.46E-05 1.48E·05 
5.68E·04 5.74E·04 5.80E-04 5.87E·04 
5.61E-04 5.67E·04 5.74E-04 5.80E·04 
1.29E·04 1.29E-04 1.29E-04 1.29E·04 

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

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

55 

56 
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th229 1.34E-05 1.37E-05 1.39E-05 1.41E-05 1.43E-05 1.46E-05 1.48E-05 
th230 1.21E-02 1.22E·02 1.23E·02 1.24E-02 1.25E·02 1.26E-02 1.27E-02 
th231 3.72E·01 3. 71E·01 3.71E·01 3.71E-01 3.71E·01 3.71E·01 3.71E·01 
th234 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 
pa231 7.85E·04 7.92E·04 7.98E-04 8.05E·04 8.12E-04 8.18E-04 8.25E·04 
pa233 7.04E+OO 7.05E+OO 7.05E+OO 7.05E+OO 7.05E+OO 7.05E+OO 7.05E+OO 
pa234m 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 
pa234 3.78E·03 3. 78E·03 3.78E·03 3.78E-03 3.78E·03 3.78E-03 3.78E·03 

u232 1.31E·04 1.31E·04 1.31 E·04 1.30E·04 1.30E·04 1.29E-04 1.28E-04 
u233 3.06E·03 3.09E·03 3.12E·03 3.15E-03 3.18E·03 3.21E-03 J.23E-03 
u234 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 1.32E+01 
u235 3. 71E·01 3. 71E·01 3. 71E·01 3.71E·01 3.71E·01 3.71E-01 3.71E-01 
u236 2.67E+OO 2.67E+OO 2.67E+OO 2.67E+OO 2.67E+OO 2.67E+OO 2.67E+OO 
u238 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 2.91E+OO 

np237 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 7.04E+OO 
pu236 1.37E·04 1.12E·04 9.20E·05 7.54E·05 6.18E·05 5.06E·05 4.15E"05 
pu238 5.25E+01 5.22E+01 5 .19E+01 5.15E+01 5.12E+01 5.08E+01 5.05E+01 
pu239 7.39E+OO 7.39E+OO 7.39E+OO 7.39E+OO 7.39E+OO 7.39E+OO 7.39E+OO 

sas2h: far·field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
decay, following reactor irradiation identified b{: power= 4.000E·03mw, burnup=1.4610E+02mwd, 

0 nuc ide radioactivity, curies 

initial 304.4 d 608.8 d 
basis =single reactor assembly 

913.1 d 1217.5 d 1521.9 d 1826.3 d 
pu240 1.33E-02 1.33E-02 1.33E·02 1.33E·02 1.33E-02 1.33E-02 1.33E-02 
pu241 1.69E-03 1.62E-03 1.56E·03 1.49E·03 1.43E-03 1.38E-03 1.32E·03 
am241 7.62E-05 7.83E·05 8.03E-05 8.23E·05 8.41E-05 8.59E-05 8.75E·05 

total 5.34E+03 9.90E+01 9.87E+01 9.84E+01 9.80E+01 9.77E+01 9. 74E+01 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 2Dgwd/mtu 40% h2o/ 8X uo2 
decay, following reactor irradiation identified by: power= 4.000E·03mw, burnup=1.4610E+02mwd, 

0 element thermal power, watts 

tl 

c~ 
po 
at 
rn 
fr 
ra 
ac 
th 
pa 

u 
np 
pu 
am 

totals 

basis =single reactor assembly 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

2.69E-06 2.72E·06 2.75E·06 2.77E·06 2.79E·06 2.81E-06 2.82E·06 
2.82E·06 2.86E·06 2.90E·06 2.93E-06 2.97E·06 3.00E-06 3.04E-06 
2.78E·05 2.81E·05 2.85E·05 2.88E·05 2.91E·05 2.94E-05 2.97E·05 
6.08E·05 6.16E·05 6.23E·05 6.31E·05 6.39E·05 6.46E·05 6.54E·05 
5.73E·07 ·5.83E·07 5.92E·07 6.02E·07 6.12E·07 6.22E-07 6.32E·07 
3.62E·05 3.67E-05 3.71E-05 3.75E·05 3.80E-05 3.84E-05 3.88E·05 
5.37E-07 5.46E-07 5.55E-07 5.64E·07 5.73E-07 5.82E·07 5.91E·07 
3.14E-05 3.18E-05 3.22E-05 3.25E·05 3.29E-05 3.33E·05 3.36E·05 
7.34E-07 7.45E-07 7.56E-07 7.67E·07 7.78E-07 7.90E·07 8.01E·07 
1.98E-03 1.98E-03 1.98E-03 1.98E·03 1.99E-03 1.99E·03 1.99E·03 
3.22E-02 3.23E-02 3.23E-02 3.23E-02 3.23E-02 3.23E-02 3.23E·02 
7.56E+OO 5.36E-01 5.36E-01 5.36E·01 5.36E-01 5.36E·01 5.36E·01 
7.11E+OO 2.01E-01 2.01E-01 2.01E·01 2.01E-01 2.01E·01 2.01E·01 
1.97E+OO 1.96E+OO 1.95E+OO 1.94E+OO 1.93E+OO 1.92E+OO 1.90E+OO 
2.54E-06 2.61E-06 2.68E-06 2.74E-06 2.81E-06 2.86E-06 2.92E-06 
1.67E+01 2.73E+OO 2.72E+OO 2.71E+OO 2.70E+OO 2.69E+OO 2.68E+OO 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ BX uo2 
decay, following reactor irradiation identified b{: power= 4.000E-03mw, burnup=1.4610E+02mwd, 

0 nuc Ide 9amma power, watts 
basis •s1ngle reactor assembly 

tl207 
tl208 
pb211 
pb212 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
7.15E-09 7.24E-09 7.32E-09 7.40E-09 7.48E-09 7.57E·09 7.65E·09 
9.12E-07 9.21E-07 9.26E-07 9.29E·07 9.30E-07 9.30E-07 9.29E·07 
2.20E-07 2.23E-07 2.26E·07 2.28E·07 2.31E-07 2.33E·07 2.36E·07 
1.09E-07 1.11E-07 1.11E-07 1.12E·07 1.12E-07 1.12E-07 1.12E-07 

Page 43 

actinides page 57 
flux= 2.79E+08n/cm**2-sec 

actinides page 58 
flux= 2.79E+08n/cm**2-sec 

actinides page 59 
flux= 2.79E+08n/cm**2-sec 
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cb214 3.83E-07 3.90E-07 3.96E-07 4.03E-07 4.09E-07 4.16E-07 4.22E-07 
i211 1.53E-07 1.54E-07 1.56E·07 1.58E-07 1.60E-07 1.61E-07 1.63E-07 

bi212 7.94E-08 8.03E-08 8.07E-08 8.09E-08 8.10E-08 8.10E-08 8.09E-08 
bi213 1.01E·08 1.02E-08 1.04E-08 1.06E-08 1.07E-08 1.09E-08 1.11E-08 
bi214 2.31E-06 2.35E-06 2.39E-06 2.43E-06 2.47E-06 2.51E-06 2.55E-06 
rn219 1.83E-07 1.85E-07 1.87E-07 1.89E-07 1.91E-07 1.93E-07 1.95E-07 
ra223 4.38E-07 4.43E-07 4.48E-07 4.53E-07 4.58E-07 4.63E-07 4.68E-07 
ra224 7.60E-09 7.68E-09 7.72E-09 7.74E-09 7.75E-09 7.75E-09 7.74E-09 
ra226 1.11 E-08 1.13E·08 1.14E·08 1.16E-08 1.18E-08 1. 20E- 08 1.22E-08 
th227 3.57E-07 3.61E·07 3.65E·07 3.69E-07 3.73E-07 3. 77E-07 3.82E-07 
th229 7.53E·09 7.66E-09 7.78E-09 7.91E-09 8.04E-09 8.17E-09 8.30E-09 
th230 1.21E·07 1.22E-07 1.23E-07 1.24E-07 1.25E-07 1.26E-07 1.27E-07 
th231 6.84E-05 6.81E-05 6.81E-05 6.81E-05 6.81E-05 6.81E-05 6.81E-05 
th234 1.67E·04 1.67E-04 1.67E-04 1.67E-04 1.67E -04 1. 67E- 04 1.67E-04 
pa231 1.86E-07 1.88E-07 1.89E-07 1.91E-07 1.92E-07 1.94E-07 1.96E-07 
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 1.92E-04 1. 92E-04 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 

u233 2.25E-08 2.27E-08 2.29E-08 2.31E-08 2.34E-08 2.36E-08 2.3BE-08 
u234 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 1.26E-04 
u235 3.65E-04 3.65E-04 3.65E-04 3.65E-04 3.65E-04 3.65E-04 3.65E-04 
u236 2.69E-05 2.69E-05 2.69E·05 2.69E-05 2.69E-05 2.69E-05 2.69E-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 1.47E-03 1.47E-03 1.47E-03 1.47E-03 
pu238 5.92E-04 5.88E-04 5.84E-04 5.80E-04 5.77E-04 5.73E-04 5.69E-04 
pu239 3.55E-05 3.55E-05 3.55E-05 3.55E-05 3.55E-05 3.55E-05 3.55E-05 
pu240 1.30E·07 1.30E-07 1.30E-07 1.30E-07 1.30E-07 1.30E-07 1.30E-07 
am241 1.29E-08 1.33E-08 1.36E-08 1.39E-08 1.43E-08 1.46E-08 1.48E-08 

total 3.97E+OO 1.24E-02 1.24E-02 1.24E-02 1.24E-02 1.24E-02 1.24E-02 

sas2h: far-field crit based on b&w 15x15( 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission ~roducts page 60 
decay, following reactor irradiation identif1ed by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
h 3 3.82E·05 3.64E-05 3.48E-05 3.32E-05 3.17E-05 3.02E-05 2.88E-05 

l i 6 1.97E-06 1. 97E-06 1.97E·06 1.97E-06 1.97E-06 1.97E-06 1.97E-06 
be 10 5.90E-07 5.90E-07 5.90E-07 5.90E-07 5.90E-07 5.90E-07 5.90E-07 
ge 72 1.26E-05 1.26E-05 1.26E·05 1.26E-05 1.26E-05 1.26E-05 1.26E-05 
ge 73 5.53E-05 5.53E·05 5.53E-05 5.53E·05 5.53E-05 5.53E-05 5.53E-05 
ge 74 4.84E·05 4.84E-05 4.84E-05 4.84E-05 4.84E-05 4.84E-05 4.84E-05 
as 75 5.64E-04 5.64E-04 5.64E-04 5.64E-04 5.64E-04 5.64E-04 5.64E-04 
ge 76 1.88E-03 1.88E-03 1.88E-03 1.88E-03 1.88E-03 1.88E-03 1.8BE-03 
se 77 4.17E-03 4.17E-03 4 .17E·03 4.17E-03 4.17E-03 4.17E-03 4.17E-03 
se 78 1.10E·02 1.10E-02 1.10E-02 1.10E-02 1.10E·02 1.10E-02 1.10E-02 
se 79 2.2BE-02 2.28E-02 2.28E-02 2.28E·02 2.28E·02 2.28E-02 2.28E-02 
br 79 2.39E-06 2.43E-06 2.47E-06 2.51E·06 2.55E·06 2.59E-06 2.63E-06 
se 80 6.79E-02 6.79E·02 6.79E-02 6.79E-02 6.79E-02 6.79E-02 6.79E-02 
br 81 1.01E·01 1.01E·01 1.01E-01 1.01E·01 1.01E-01 1.01E-01 1.01E-01 
se 82 1. 74E-01 1. 74E-01 1. 74E-01 1. 74E·01 1.74E-01 1.74E-01 1.74E-01 
kr 82 3.39E·05 3.39E-05 3.39E-05 3.39E-05 3.39E-05 3.39E-05 3.39E-05 
ltr 83 2.91E-01 2.91E-01 2.91E-01 2.91E·01 2.91E-01 2.91E-01 2.91E-01 
ltr 84 5.86E-01 5.86E·01 5.86E-01 5.86E-01 5.86E-01 5.86E-01 5.86E-01 
kr 85 2.25E·02 2.13E-02 2.02E-02 1.92E-02 1.81E-02 1. 72E-02 1.63E·02 
rb 85 6.56E-01 6.57E·01 6.58E-01 6.59E-01 6.60E-01 6.61E-01 6.62E-01 
kr 86 1.10E+OO 1.10E+OO 1.10E+OO 1.10E+OO 1.10E+OO 1.10E+OO 1.10E+OO 
sr 86 4.81E-06 4.81E-06 4.81E-06 4.81E-06 4.81E-06 4.81E-06 4.81E-06 
rb 87 1.44E+OO 1.44E+OO 1.44E+OO 1.44E+OO 1.44E+OO 1.44E+OO 1.44E+OO 
sr 87 2.45E-06 2.45E-06 2.45E-06 2.45E-06 2.45E-06 2.45E-06 2.45E-06 
sr 88 2.07E+OO 2.07E+OO' 2.07E+OO 2.07E+OO 2.07E+OO 2.07E+OO 2.07E+OO 
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y 89 2.81E+OO 2.81E+OO 2.81E+OO 2.81E+OO 2.81E+OO 2.81E+OO 2.81E+OO 
sr 90 1.27E+OO 1.25E+OO 1.22E+OO 1.20E+OO 1.17E+OO 1.15E+OO 1.13E+OO 

y 90 3.31E-04 3.24E-04 3.18E-04 3.11E-04 3.05E-04 2.99E-04 2.93E-04 
zr 90 2.16E+OO 2.18E+OO 2.21E+OO 2.23E+OO 2.26E+OO 2.28E+OO 2.30E+OO 
zr 91 3.50E+OO 3.51E+OO 3.51E+OO 3.51E+OO 3.51E+OO 3.51E+OO 3.51E+OO 
zr 92 3.57E+OO 3.57E+OO 3.57E+OO 3.57E+OO 3.57E+OO 3.57E+OO 3.57E+OO 
zr 93 2.56E+OO 2.56E+OO 2.56E+OO 2.56E+OO 2.56E+OO 2.56E+OO 2.56E+OO 
nb 93 3.72E·05 3.79E-05 3.87E·05 3.94E-05 4.02E·05 4.10E-05 4.18E-05 
nb 93m 2.08E·05 2.10E-05 2.12E·05 2.14E-05 2.16E·05 2.18E-05 . 2.20E-05 
zr 94 3.94E+OO · 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 
nb 94 1.01E-06 1.01E·06 1.01E·06 1.01E·06 1.01E-06 1.01E-06 1.01 E-06 
mo 95 4.00E+OO 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 4.02E+OO 
zr 96 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 3.94E+OO 
mo 96 4.33E-04 4.33E-04 4.33E-04 4.33E-04 4.33E·04 4.33E-04 4.33E-04 
mo 97 3.58E+OO 3.58E+OO 3.58E+OO 3.58E+OO 3.58E+OO 3.58E+OO 3.58E+OO 
mo 98 3.72E+OO 3.72E+OO 3.72E+OO 3.72E+OO 3.72E+OO 3. 72E+OO 3.72E+OO 
tc 99 3.96E+OO 3.96E+OO 3.96E+OO 3.96E+OO 3.96E+OO 3.96E+OO 3.96E+OO 
ru 99 7.79E-04 7.90E·04 8.00E-04 8.11E-04 8.22E-04 8.33E-04 8.44E-04 
mo100 4.10E+OO 4.10E+OO 4.10E+OO 4.10E+OO 4.10E+OO 4.10E+OO 4.10E+OO 
ru100 1.95E-04 1.95E-04 1.95E-04 1.95E·04 1.95E-04 1.95E-04 1.95E-04 
ru101 3.39E+OO 3.39E+OO 3.39E+OO 3.39E+OO 3.39E+OO 3.39E+OO 3.39E+OO 
ru102 2.87E+OO 2.87E+OO 2.87E+OO 2.87E+OO 2.87E+OO 2.87E+OO 2.87E+OO 
rh103 2.12E+OO 2.12E+OO 2.12E+OO 2.12E+OO 2.12E+OO 2.12E+OO 2.12E+OO 
ru104 1.32E+OO 1.32E+OO 1.32E+OO 1. 32E+OO 1.32E+OO 1.32E+OO 1.32E+OO 
pd104 4.68E-04 4.68E-04 4.68E-04 4.68E-04 4.68E-04 4.68E-04 4.68E-04 
pd105 7.35E-01 7.35E-01 7.35E-01 7.35E·01 7.35E-01 7.35E-01 7.35E-01 
ru106 4.83E-03 2.74E-03 1.55E·03 8.79E-04 4.98E-04 2.82E-04 1.60E-04 

sas2h: far-field crit based on b&w 15x15( 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission ~roducts page 61 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
pd106 3.23E-01 3.25E-01 3.26E·01 3.27E-01 3.27E·01 3.27E·01 3.28E-01 
pd107 1.26E·01 1.26E-01 1.26E·01 1.26E-01 1.26E·01 1. 26E- 01 1.26E-01 
ag107 6.68E-07 6.80E·07 6.91E·07 7.02E-07 7 .13E-07 7.24E-07 7.35E-07 
pd108 6.05E·02 6.05E-02 6.05E·02 6.05E-02 6.05E-02 6.05E-02 6.05E-02 
ag109 3.08E·02 3.08E-02 3.08E·02 3.08E·02 3.08E·02 3.08E-02 3.08E·02 
pd110 2.46E-02 2.46E·02 2.46E·02 2.46E-02 2.46E·02 2.46E-02 2.46E-02 
cd110 5.99E·06 6.00E·06 6.00E·06 6.00E·06 6.00E-06 6.00E-06 6.00E-06 
cd111 1.61E·02 1.61E·02 1.61E·02 1.61E·02 1.61E·02 1.61E-02 1.61E-02 
cd112 1.30E·02 1.30E·02 1.30E·02 1.30E·02 1.30E·02 1.30E·02 1.30E-02 
cd113 1.23E·02 1.23E·02 1.23E·02 1.23E·02 1.23E-02 1.23E-02 1.23E-02 
cd113m 4.29E·05 4.12E·05 3.95E·05 3.80E·05 3.64E-05 3.50E-05 3.36E·05 
tn113 1.69E·04 1. 71E· 04 1. 73E·04 1. 74E·04 1.76E·04 ~. 77E·04 1.79E-04 
cd114 1.16E·02 1.16E·02 1.16E·02 1.16E·02 1.16E·02 .16E·02 1.16E-02 
tn115 8.54E·03 8.54E-03 8.54E·03 8.54E·03 8.54E·03 8.54E·03 8.54E·03 
ln115 4.30E·04 4.30E·04 4.30E·04 4.30E·04 4.30E·04 4.30E·04 4.30E·04 
cd116 1.35E·02 1.35E·02 1.35E·02 1.35E·02 1.35E·02 1.35E·02 1.35E-02 
ln116 2. 18E·06 2.18E-06 2.18E·06 2.18E·06 2.18E·06 2.18E·06 2.18E·06 
1n111 8.95E·03 8.95E·03 8.95E·03 8.95E·03 8.95E·03 8.95E·03 8.95E-03 
ln118 9.18E·03 9.18E-03 9.18E·03 9.18E·03 9.18E·03 9.18E·03 9.18E-03 
•n119 1 .01E·02 1.01E·02 1.01E·02 1.01E·02 1.01E·02 1. 01E·02 1.01E·02 
1n120 1.01E·02 1.01E·02 1.01E·02 1.01E·02 t.01E·02 1. 01E·02 1.01E·02 
ln121• 3.82E·05 3.78E·05 3.74E·05 3.71E·05 3.67E·05 3.63E·05 3.59E·05 

iij:/: lb121 t.tOE-02 1.10E·02 1.10E·02 1.10E·02 ,t.10E·02 1.10E·02 1.10E·02 
tn122 1.28E·02 1.28E·02 1.28E·02 1.28E•02 •t.28E·02 .28E·02 1.28E·02 
tb123 .:S4E·02 1.34E·02 1.34E·02 · t.34E·02 :1.34E·02 .34E·02 1.34E·02 
an124 2. 16E·02 2.16E·02 2.16E•02 2.16E·02 2.16E·02 2.16E·02 2. 16E-02 
te124 9.89E·06 9.92E·06 9.92E·06 9.92E·06 9.92E·06 9.92E·06 9.92E·06 
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sb125 9.74E·04 7.91E·04 6.40E-04 5.18E·04 4.19E-04 3.39E-04 2. 75E-04 
te125 2.39E-02 2.41E-02 2.42E·02 2.43E-02 2.44E·02 2.45E-02 2.46E-02 
te125m 1.33E·05 1.12E-05 9.09E-06 7.36E·06 5.95E-06 4.82E-06 3.90E-06 
sn126 3.55E-02 3.55E-02 3.55E-02 3.55E-02 3.55E-02 3.55E-02 3.55E·02 
te126 2.20E-04 2.20E-04 2.20E·04 2.20E-04 2.21E·04 2.21E-04 2.21E·04 

i 127 1.04E-01 1.04E-01 1.04E·01 1.04E·01 1.04E·01 1.04E-01 1.04E-01 
te128 2.99E-01 2.99E-01 2.99E-01 2.99E-01 2.99E·01 2.99E-01 2.99E-01 
xe128 1.68E-06 1.68E-06 1.68E-06 1.68E·06 1.68E-06 1. 68E- 06 1.68E-06 

i129 6.43E-01 6.43E-01 6.43E-01 6.43E-01 6.43E·01 6.43E-01 6.43E-01 
xe129 1.42E-06 1.44E-06 1.47E-06 1.49E-06 1.51E·06 1.54E-06 1.56E-06 
te130 1.50E+OO 1.50E+OO 1.50E+OO 1.50E+OO 1.50E+OO 1.50E+OO 1.50E+OO 
xe130 1.96E-04 1.96E-04 1.96E-04 1. 96E- 04 1.96E-04 1.96E-04 1.96E-04 
xe131 2.49E+OO 2.49E+OO 2.49E+OO 2.49E+OO 2.49E+OO 2.49E+OO 2.49E+OO 
xe132 3.75E+OO 3. 75E+OO 3.75E+OO 3.75E+OO 3.75E+OO 3. 75E+OO 3.75E+OO 
cs133 5.84E+OO 5.84E+OO 5.84E+OO 5.84E+OO 5.84E+OO 5.84E+OO 5.84E+OO 
xe134 6.87E+OO 6.87E+OO 6.87E+OO 6.87E+OO 6.87E+OO 6.87E+OO 6.87E+OO 
cs134 1.88E-05 1.42E-05 1.07E-05 8.09E-06 6.11E-06 4.62E-06 3.49E-06 
ba134 3.12E-04 3.17E-04 3.20E-04 3.23E-04 3.25E-04 3.26E-04 3.28E-04 
cs135 5.79E+OO 5.79E+OO 5.79E+OO 5.79E+OO 5.79E+OO 5.79E+OO 5.79E+OO 
ba135 8.81E-05 8.96E-05 9.10E-05 9.25E-05 9.40E-05 9.54E-05 9.69E-05 
xe136 5.63E+OO 5.63E+OO 5.63E+OO 5.63E+OO 5.63E+OO 5.63E+OO 5.63E+OO 
ba136 4.88E·03 4.88E-03 4.88E-03 4.88E-03 4.88E·03 4.88E-03 4.88E-03 
cs137 2.20E+OO 2.16E+OO 2.12E+OO 2.08E+OO 2.04E+OO 2.00E+OO 1.96E+OO 
ba137 3.44E+OO 3.48E+OO 3.52E+OO 3.56E+OO 3.60E+OO 3.64E+OO 3.68E+OO 
ba138 6.04E+OO 6.04E+OO 6.04E+OO 6.04E+OO 6.04E+OO 6.04E+OO 6.04E+OO 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8% uo2 fission ~roducts page 62 
decay, following reactor irradiation identified by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide concentrations, grams 
basis =single reactor assembly 

ini tiel 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
la138 3.03E-05 3.03E·05 3.03E-05 3.03E-05 3.03E-05 3.03E-05 3.03E-05 
la139 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 
ce140 5.77E+OO 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 5.78E+OO 
pr141 5.34E+OO 5.35E+OO 5.35E+OO 5.35E+OO 5.35E+OO 5.35E+OO 5.35E+OO 
ce142 5.44E+OO 5.44E+OO 5.44E+OO 5.44E+OO 5.44E+OO 5.44E+OO 5.44E+OO 
nd142 5. 73E-05 5. 73E-05 5.73E-05 5.73E-05 5.73E-05 5.73E-05 5.73E-05 
nd143 5.52E+OO 5.53E+OO 5.53E+OO 5.53E+OO 5.53E+OO 5.53E+OO 5.53E+OO 
ce144 5.78E-02 2.76E-02 1.32E-02 6.28E-03 2.99E-03 1.43E-03 6.81E-04 
nd144 5.08E+OO 5.11E+OO 5.13E+OO 5.13E+OO 5.14E+OO 5.14E+OO 5 .14E+OO 
nd145 3.72E+OO 3.72E+OO 3.72E+OO 3.72E+OO 3.72E+OO 3.72E+OO 3.72E+OO 
nd146 2.86E+OO 2.86E+OO 2.86E+OO 2.86E+OO 2.86E+OO 2.86E+OO 2.86E+OO 
pm147 8.22E-02 6.67E-02 5.35E-02 4.30E-02 3.45E-02 2.77E-02 2.22E-02 
am147 2.10E+OO 2.11E+OO 2.13E+OO 2.14E+OO 2.15E+OO 2.15E+OO 2.16E+OO 
nd148 1.63E+OO 1.63E+OO 1.63E+OO 1.63E+OO 1.63E+OO 1.63E+OO 1.63E+OO 
am148 2.95E-04 2.95E-04 2.95E·04 2.95E-04 2.95E-04 2.95E·04 2.95E-04 
am149 9.89E·01 9.90E-01 9.90E·01 9.90E·01 9.90E-01 9.90E-01 9.90E-01 
nd150 6.57E-01 6. 57E ·01 6.57E·01 6.57E·01 6.57E·01 6.57E-01 6.57E-01 
am150 7.00E-02 7.00E-02 7.00E-02 7.00E-02 7.00E·02 7.00E·02 7.00E-02 
am151 2.95E-01 2.94E-01 2.92E-01 2.90E-01 2.88E-01 2.86E-01 2.84E-01 
eu151 1.28E·01 1.30E-01 1.32E·01 1.34E-01 1.36E-01 1.37E-01 1.39E-01 
am152 2.78E-01 2.78E-01 2.78E·01 2.78E-01 2.78E·01 2. 78E-01 2.78E-01 
eu152 1.23E·04 1. 18E ·04 1.13E-04 1.08E·04 1.03E·04 9.90E-05 9.48E-05 
gd152 1.80E·04 1.81E-04 1.82E·04 1.84E·04 1.85E·04 1.86E-04 1.87E·04 
eu153 1. 70E-01 1.70E-01 1.70E·01 1. 70E-01 1.70E-01 1. 70E-01 1. 70E-01 
am154 7.87E-02 7.87E·02 7.87E·02 7.87E·02 7.87E·02 7.87E-02 7.87E-02 
eu154 1.25E·05 1.17E-05 1.09E-05 1.02E-05 9.56E-06 8.94E-06 8.36E-06 
gd154 4.63E·05 4.72E·05 4.79E·05 4.86E-05 4.93E·05 4.99E-05 5.05E-05 
eu155 2.42E-03 2.14E·03 1.89E·03 1.67E·03 1.48E·03 1.31E-03 1.16E·03 
gd155 3.26E-02 3.28E-02 3.31E-02 3.33E-02 3.35E-02 3.37E-02 3.38E-02 
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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 1.29E-03 1.29E-03 1.29E-03 1.29E-OJ 1.29E-03 
gd160 4.35E-04 4.35E-04 4.35E-04 4.35E-04 4.35E-04 4.35E-04 4.35E-04 
dy161 1.33E-04 1.34E-04 1.34E-04 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 1.27E-05 1.27E-05 1.27E-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 1.85E-06 1.85E-06 1.85E-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 1 3.00wtX, 20gwd/mtu 40% h2o/ 8% uo2 fission ~roducts page 63 
decay, following reactor irradiation identif1ed by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2. 9E+08n/cm**2-sec 

0 nuclide radioactivity, curies 
basis =single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
h 3 3.69E-01 3.52E-01 3.36E-01 3.21E-01 3.06E-01 2.92E-01 2.79E-01 
c 14 5.29E-07 5.29E-07 5.29E-07 5.29E-07 5.29E-07 5.29E-07 5.29E-07 

se 79 3.13E-04 3.13E-04 3.13E-04 3.13E-04 3.13E-04 3.13E-04 3.12E-04 
kr 85 8.84E+OO 8.37E+OO 7.93E+OO 7.52E+OO 7.12E+OO 6.75E+OO 6.40E+OO 
sr 90 1.80E+02 1. 76E+02 1. 73E+02 1.69E+02 1.66E+02 1. 62E+02 1.59E+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 1.99E+02 5.44E+OO 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 4.95E-03 S.OOE-03 5.06E-03 5.10E-03 5.15E-03 5. 19E- 03 5.24E-03 
zr 95 2.18E+02 8.09E+OO 3.00E-01 1. 11 E- 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 B.OOE-06 6.56E-06 5.37E-06 4.40E-06 3.61E -06 2.96E-06 2.42E-06 
ru106 1.60E+01 9.07E+OO 5.14E+OO 2.92E+OO 1.65E+OO 9.37E-01 5.31E-01 
rh106 1.60E+01 9.07E+OO 5.14E+OO 2.92E+OO 1.65E+OO 9.37E-01 5.31E-01 
pd107 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 8.18E-03 7.85E-03 7.53E-03 
sn119m 1.53E-03 7.46E-04 3.63E-04 1. 77E-04 8.60E-05 4.19E-05 2.04E-05 
sn121 4.70E-01 1.58E-03 1.56E-03 1.55E-03 1.53E-03 1.51E-03 1.50E-03 
sn121m 2.05E-03 2.03E-03 2.01E-03 1. 99E-03 1. 97E -03 1. 95E-03 1.93E-03 
sn123 5.82E-02 1.14E-02 2.22E-03 4.33E-04 8.46E-05 1.65E-05 3.23E-06 
sb125 1.02E+OO 8.29E-01 6.71E-01 5.43E-01 4.39E-01 3.56E-01 2.88E-01 
te125m 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 1.01E-03 1.01E-03 1.01E-03 1.01E -03 1. 01 E-03 1.01E-03 
sb126 4.07E-03 1.41E-04 1.41E-04 1.41E-04 1.41E -04 1.41 E-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 
te127 4.21E+OO 1.09E-01 1.57E-02 2.26E-03 3.26E-04 4.71E-05 6.80E-06 
te127m 7.40E-01 1.11E-01 1.60E-02 2.31E-03 3.33E.-04 4.81E-05 6.94E-06 

f 129 1.13E-04 1.14E-04 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 1.05E-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 
ce144 1.84E+02 8.78E+01 4.19E+01 2.00E+01 9.53E+OO 4.54E+OO 2.17E+OO 
pr144 1.84E+02 8.78E+01 4.19E+01 2.00E+01 9.53E+OO 4.54E+OO 2.17E+OO 
pr144m 2.58E+OO 1.23E+OO 5.86E-01 2.80E-01 1.33E-01 6.36E-02 3.03E-02 
pm147 7.62E+01 6.19E+01 4.96E+01 3.98E+01 3.20E+01 2.56E+01 2.06E+01 
sm151 7.78E+OO 7.73E+OO 7.68E+OO 7.63E+OO 7. 58E+OO 7.53E+OO 7.48E+OO 
eu152 2.17E-02 2.08E-02 1.99E-02 1.91E-02 1.83E-02 1.75E-02 1.67E-02 
eu154 3.38E-03 3.16E-03 2.96E-03 2.76E-03 2.59E-03 2.42E-03 2.26E-03 
eu155 1.19E+OO 1.06E+OO 9.33E-01 8.25E-01 7.29E-01 6.45E-01 5.70E-01 

total 2.07E+04 1.03E+03 8.67E+02 7.92E+02 7 .47E.+02 7.15E+02 6.91E+02 
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sas2h: far-field crit based on b&w 15x15 1 3oOOwtX, 20gwd/mtu 40% h2o/ 8X uo2 fission ~roducts page 64 
decay, following reactor irradiation identified by: power= 4oOOOE-03mw, burnup=1o4610E+02mwd, flux= 2o 9E+08n/cm**2-sec 

0 element thermal power, watts 
basis =single reactor assembly 

initial 304o4 d 608o8 d 913o1 d 1217.5 d 1521o9 d 1826o3 d 
h 1o25E-05 1o19E-05 1.13E-05 1.08E-05 1o03E-05 9o85E-06 9o40E-06 

se 3o33E+OO 9o80E-08 9o80E-08 9o80E-08 9o80E-08 9o80E-08 9o80E-08 
kr 1.29E+01 1. 26E -02 1.19E-02 1o13E-02 1o07E-02 1.01E-02 9o59E-03 
sr 2o01E+01 2o13E-01 2o01E-01 1. 96E -01 1o92E-01 1o88E-01 1o85E-01 

y 2o81E+01 9o95E-01 9o56E-01 9o 37E-01 9o17E-01 8o99E-01 8o81E-01 
zr 1o20E+01 4o08E-02 1o51E-03 5o67E-05 2o80E-06 8o01E-07 7o27E-07 
nb 2o15E+01 8o25E-02 3o16E-03 1o18E-04 5o23E-06 1. 06E-06 9o08E-07 
tc 6o48E+OO 3o40E-05 3o40E-05 3o40E-05 3o40E-05 3o40E-05 3o40E-05 
ru 7o12E-01 2o18E-03 3o13E-04 1. 73E-04 9o82E-05 5o57E-05 3 o16E · 05 
rh 3o83E-01 8o71E-02 4o93E-02 2o79E-02 1.58E-02 8o98E-03 5o09E-03 
ag 7o41E-02 2o00E-07 8o59E-08 3o69E-08 1o59E-08 6o81E-09 2o93E-09 
cd 6o86E·02 1.06E-05 9o66E-06 9o27E-06 8o89E-06 8o54E-06 8o19E·06 
sn 1o87E+OO 3o90E-05 1.02E-05 4o53E-06 3o38E-06 3o13E-06 3o06E-06 
sb 7o51E+OO 2o64E-03 2o14E-03 1o 73E-03 1o40E-03 1o14E-03 9o25E·04 
te 9o29E+OO 4o13E-04 1o68E-04 1o16E-04 9o09E-05 7o32E-05 5o92E-05 

i 2o08E+01 5o31E-08 5o31E-08 5o31E-08 5o31E-08 5o31E-08 5o31E-08 
cs 1o83E+01 2o09E-01 2o05E-01 2o01E-01 1o97E-01 1.93E-01 1.89E-01 
ba 1.19E+01 6o96E-01 6o83E-01 6o70E-01 6o57E-01 6o45E-01 6o32E-01 
ce 4o40E+OO 5o79E-02 2o74E-02 1o31E-02 6o24E-03 2o97E-03 1o42E-03 
pr 6o24E+OO 6o45E-01 3o08E-01 1 o 47E- 01 7o00E-02 3o34E-02 1o59E-02 
pm 3o40E-01 2o27E-02 1.82E-02 1o46E-02 1o17E-02 9o41E-03 7o55E-03 
sm 2o10E-02 9o09E-04 9o03E-04 8o97E-04 8o91E-04 8o86E-04 8o80E-04 
eu 9o31E-03 1o01E-03 9o04E-04 8o12E-04 7o30E-04 6o56E-04 5o91E-04 

totals 2o61E+02 3o07E+OO 2o47E+OO 2o22E+OO 2o08E+OO 1o99E+OO 1o93E+OO 

sas2h: far-field crit based on b&w 15x15 1 3oOOwtX, 20gwd/mtu 40% h2o/ 8X uo2 fission ~roducts page 65 
decay, following reactor irradiation identif1ed br: power= 4o000E-03mw, burnup=1o4610E+02mwd, flux= 2o 9E+08n/cm**2-sec 

0 nuc ide vamma power, watts 
basis =single reactor assembly 

fni tial 304o4 d 608o8 d 913o1 d 1217o5 d 1521o9 d 1826o3 d 
kr 85 1o17E-04 1. 11 E- 04 1.05E-04 9o94E-05 9o41E-05 8o92E-05 8o45E-05 
~ 90 1o81E-06 1o 78E-06 1o74E-06 1o 70E-06 1o67E-06 1o64E-06 1.60E-06 

n 93m 5o52E-08 5o58E-08 5o63E-08 5o69E-08 5o74E-08 5o79E-08 5o84E-08 
zr 95 9o47E-01 3o51E-02 1o30E-03 4o81E-05 1.78E-06 6o61E-08 2o45E-09 
nb 95 9o88E-01 7o78E-02 2o98E-03 1o11E-04 4o10E-06 1.52E-07 5o63E-09 
rh102 1.02E-07 8o39E-08 6o88E-08 5o64E-08 4o62E-08 3o78E-08 3o10E-08 
rh106 1o95E-02 1.11E-02 6o28E-03 3o56E-03 2o02E·03 1o 14E- 03 6o48E-04 
ag110m 4o50E-07 1o93E-07 8o31E-08 3o57E·08 1.53E-08 6o59E·09 2o83E·09 
sn121m 6o09E·08 6o03E·08 5o96E·08 5o90E·08 5o84E-08 5o78E·08 5.72E·08 
sb125 2o63E·03 2o13E·03 1o 73E·03 1o40E·03 1o13E·03 9o15E·04 7o40E·04 
te125m 5o04E·05 4o27E·05 3o46E·05 2o80E·05 2o26E·05 1o83E·05 1o48E·05 
sn126 7o80E·07 7o80E·07 7o80E·07 7o80E·07 7o80E·07 7o80E·07 7o80E·07 
sb126 6o64E·05 2o30E·06 2o30E·06 2o30E·06 2o30E·06 2o30E·06 2o30E·06 
sb126m 5o90E·05 9o29E·06 9o29E·06 9o29E·06 9o29E·06 9o29E·06 9.29E·06 

i 129 1o65E·08 1o66E·08 1o66E·08 1o66E·08 1o66E·08 1o66E·08 1.66E·08 
c:s134 2o24E·04 1o 69E·04 1o28E·04 9o65E·05 7o30E·05 5o51E·05 4.17E·05 
ba137m 6o42E·01 6o29E·01 6o17E·01 6o05E·01 5o94E·01 5o83E·01 5o71E·01 
c:e144 2o07E·02 9o89E·03 4o72E·03 2o25E·03 1o07E·03 5o12E·04 2o44E·04 
pr144 3o16E·02 1.51E·02 7 o18E·03 3o42E·03 1o63E·03 7 o 79E·04 3o71E·04 
pr144m 1.91E·04 9.11E·05 4o35E·05 2o07E·05 9o88E·06 4o71E·06 2o25E·06 
pm147 1.98E·06 1o61E·06 1o29E·06 1o03E·06 8o30E·07 6o66E·07 5.34E·07 
sm151 6.54E·07 6o50E·07 6o46E·07 6o42E·07 6.38E·07 6.34E·07 6.30E·07 
eu152 1.50E·04 1.43E·04 1o37E·04 1o31E·04 ,.26E·04 1.20E·04 1.15E·04 
eu154 2.51E·05 2o35E·05 2o20E·05 2o06E·05 •• 92E·05 1 .80E·05 1.68E·05 
eu155 4o58E·04 4o05E·04 3o58E·04 3o16E·04 2.80E·04 2o47E·04 2.19E·04 
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total 1.29E+02 7.83E-01 6.42E-01 6.17E-01 6.00E-01 5.87E-01 5.74E-01 

sas2h: far-field crit based on b&w 15x15 1 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 fission products page 
decay, following reactor irradiation identifted by: power= 4.000E-03mw, burnup=1.4610E+02mwd, flux= 2.79E+08n/cm**2-sec 

66 

0 element gamma power, watts 
basis •single reactor assembly 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 6.74E+OO 1.11E-04 1.05E-04 9.94E-05 9.41E-05 8.92E-05 8.45E-05 

y 9.80E+OO 1.19E·04 4.91E·06 1.79E·06 1.67E·06 1.64E-06 1.60E-06 
zr 4.81E+OO 3.51E·02 1.30E·03 4.81E·05 1.78E·06 6.61E-08 f-45E-09 
nb 9.13E+OO 7.79E·02 2.98E·03 1.11E·04 4.16E·06 2.12E-07 6.58E-08 
rh 1.07E·01 1.11E·02 6.28E·03 3.56E·03 2.02E·03 1.14E-03 6.48E-04 
ag 3.07E·02 1.93E·07 8.31E·08 3.57E·08 1.54E-08 6.60E·09 2.84E·09 
sn 1.23E+OO 1.36E·06 9.56E·07 8.69E·07 8.48E-07 8.42E·07 8.39E·07 
sb 5.16E+OO 2.14E·03 1.74E·03 1.41E·03 1.14E-03 9.26E·04 7.52E·04 
te 5.57E+OO 5.71E·05 3.61E·05 2.82E·05 2.27E-05 1.83E·05 1.48E·05 

1.36E+01 1.66E·08 1.66E·08 1.66E·08 1.66E·08 1.66E·08 1.66E·08 
cs 8.74E+OO 1.69E·04 1.28E·04 9.65E·05 7.30E·05 5.51E·05 4.17E·05 
ba 5.34E+OO 6.29E·01 6.17E-01 6.05E·01 5.94E·01 5.83E·01 5.71E·01 
ce 2.08E+OO 1.00E-02 4.72E·03 2.25E-03 1.07E·03 5.12E-04 2.44E·04 
pr 1.80E+OO 1.51E·02 7.22E·03 3.44E-03 1.64E·03 7.83E-04 3.74E-04 
pm 8.55E·02 1.67E·06 1.29E·06 1.03E·06 8.30E·07 6.66E·07 5.34E-07 
sm 4.47E·03 6.50E·07 6.46E·07 6.42E·07 6.38E·07 6.34E·07 6.30E·07 
eu 5.77E·03 5.72E-04 5.17E·04 4.68E·04 4.25E·04 3.86E-04 3.51E·04 

totals 1.29E+02 7.83E·01 6.42E·01 6.17E-01 6.00E·01 5.87E-01 5.74E-01 

photon spectrum as a function of time fo1· light elements, cladding and structural materials 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtX, 20gwd/mtu 40X h2o/ 8X uo2 
power= .00 mw, burnup= 146.mwd, flux= 2.79E+08 n**2-sec 

0 spectrum of photon release rates, fhotons/sec 
basis = single reactor assemb y 

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

1.00E·02 5.15E+11 5.55E+04 4.44E+04 3.56E+04 2.85E+04 2.28E+04 1.83E+04 
3.00E·02 1.69E+11 1. 77E+04 1.41E+04 1.13E+04 9.07E+03 7.26E+03 5.82E+03 
5.50E·02 1 .18E+11 1.19E+04 9.55E+03 7.65E+03 6.13E+03 4.91E+03 3.93E+03 
8.50E·02 6.90E+10 6.71E+03 5.37E+03 4.30E+03 3.45E+03 2.76E+03 2.21E+03 
1.20E-01 4.90E+10 4.59E+03 3.67E+03 2.94E+03 2.36E+03 1 .89E+03 1.51E+03 
1.70E·01 5.13E+10 4.50E+03 3.61E+03 2.89E+03 2.31E+03 1 .85E+03 1.48E+03 
3.00E·01 5.88E+10 4.48E+03 3.59E+03 2.88E+03 2.30E+03 1 .84E+03 1.48E+03 
6.50E-01 2.89E+10 2.39E+05 1.92E+05 1.54E+OS 1.23E+05 9.85E+04 7.89E+04 
1.13E+OO 4.97E+09 1.91E+05 1.53E+05 1.22E+05 9.81E+04 7.85E+04 6.29E+04 
1.58E+OO 9.04E+11 4.78E·01 3.83E·01 3.07E-01 2.46E-01 1. 97E -01 1.58E·01 
2.00E+OO 1. 79E+08 4.25E·02 3.40E·02 2.73E-02 2.18E·02 1. 75E ·02 1.40E·02 
2.40E+OO 3.63E+07 9.53E·03 7.63E·03 6.11E-03 4.90E-03 3.92E·03 3.14E·03 
2.80E+OO 2.13E+11 1.49E·04 1.20E·04 9.57E-05 7.67E·05 6.14E·05 4.92E·05 
3.25E+OO 1.36E+04 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.75E+OO 1.39E+08 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1.82E+06 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.75E+OO 6.63E·16 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
S.SOE+OO 1.09E·16 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

0 total 2.18E+12 5.36E+OS 4.29E+05 3.44E+05 2.75E+05 2.20E+05 1.77E+05 
0 mev/sec 2.10E+12 3.75E+05 3.01E+05 2.41E+05 1.93E+05 1.54E+05 1.24E+05 
0 spectrum of energy release rates, mev/watt-sec 

basis = single· reactor assembly 
0 

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

page 67 
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1.00E-02 1.29E+06 1.39E-01 1.11E-01 8.90E-02 7.13E-02 5.71E-02 4.57E-02 
3.00E-02 1.27E+06 1.32E-01 1.06E-01 8.49E-02 6.80E-02 5.45E-02 4.36E-02 
S.SOE-02 1.62E+06 1.64E-01 1.31E-01 1.05E ·01 8.42E-02 6.75E-02 5.40E-02 
8.50E-02 1.47E+06 1.43E-01 1.14E-01 9.15E ·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 2.16E·01 1.73E-01 1.38E-01 1.11E-01 
6.50E-01 4.70E+06 3.89E+01 3.12E+01 2.50E+01 2.00E+01 1.60E+01 1.28E+01 
1.13E+OO 1 .40E+06 5 .37E+01 4.30E+01 3.44E+01 2.76E+01 2.21E+01 1. 77E+01 
1.58E+OO 3.56E+08 1.88E-04 1.51E-04 1.21E-04 9.67E-05 7.75E-05 6.20E-05 
2.00E+OO 8.96E+04 2. 13E-05 1.70E-05 1.36E-05 1.09E-05 8. 75E-06 7.00E-06 
2.40E+OO 2.18E+04 5.72E-06 4.58E-06 3.67E-06 2.94E-06 2.35E-06 1.88E-06 
2.80E+OO 1.49E+08 1.04E-07 8.37E-08 6. 70E -08 5.37E-08 4.30E-08 3.44E-08 
3.25E+OO 1.10E+01 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
3.75E+OO 1.30E+05 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4.25E+OO 1 .93E+03 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
4. 75E+OO 7.87E-19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
5.50E+OO 1.50E-19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

0 total 5.25E+08 9.38E+01 7.52E+01 6.02E+01 4.82E+01 3.86E+01 3.09E+01 
0 gamma watts 3.37E-01 6.02E-08 4.82E-08 3.86E-08 3.09E-08 2.48E-08 1 .98E-08 
1 page 68 

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 
power= .00 mwh burnup= 146.mwd, flux= 2.79E+08 n**2-sec 

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

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

1.00E-02 2.61E+14 7.89E+12 6.25E+12 5.47E+12 5.04E+12 4.78E+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 
S.SOE-02 6.07E+13 1. 71E+12 1.33E+12 1.15E+12 1.05E+12 9.93E+11 9.54E+11 
8.50E-02 4.20E+13 1.02E+12 7.78E+11 6.59E+11 5.95E+11 5.58E+11 5.34E+11 
1.20E-01 3.44E+13 1.04E+12 6.94E+11 5.25E+11 4.40E+11 3.95E+11 3.70E+11 
1. 70E -01 5.50E+13 6.56E+11 5.00E+11 4.27E+11 3.88E+11 3.65E+11 3.50E+11 
3.00E-01 1.10E+14 7.09E+11 5.35E+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 
1.13E+OO 7.81E+13 5.55E+10 3.75E+10 2.86E+10 2.40E+10 2 .14E+10 1.99E+10 
1.58E+OO 4.04E+13 1.94E+10 1.08E+10 6.62E+09 4.54E+09 3.49E+09 2.95E+09 
2.00E+OO 1.23E+13 2.94E+10 1.41E+10 6.85E+09 3.36E+09 1.69E+09 8.83E+08 
2.40E+OO 1.06E+13 6.19E+08 3.27E+08 1. 74E+08 9.30E+07 5.01E+07 2.72E+07 
2.80E+OO 4.23E+12 8.07E+07 4.38E+07 2.39E+07 1.31E+07 7.21E+06 3.99E+06 
3.25E+OO 2.48E+12 1.01E+07 5.75E+06 3.26E+06 1.85E+06 1.05E+06 5.93E+05 
3.75E+OO 1.26E+12 4.47E+03 2.53E+03 1.44E+03 8.14E+02 4.61E+02 2.61E+02 
4.25E+OO 1.39E+12 2.00E-07 2.01E·07 2.01E·07 2.01E·07 2.01E-07 2.01E-07 
4.75E+OO 4.08E+11 1.00E·07 1.01E·07 1.01E·07 L01E-07 1.01E·07 1.01E-07 
5.50E+OO 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 1.59E+13 1.52E+13 1.47E+13 
0 mev/sec 4.44E+14 5.89E+12 4.76E+12 4.48E+12 4.31E+12 4.19E+12 4.09E+12 
0 spectrum of energr release rates, mev/watt-sec 

basts • sing e reactor assembly 
0 

•ean tfme after discharge 
Cmev) fnftfal 304.4 d 608.8 d 913., d 1217.5 d 1521.9 d 1826.3 d 

J 1.00E·02 6.51E+08 1.97E+07 1.56E+07 1.37E+07 1.26E+07 1.19E+07 1.15E+07 
., 

·i 
'.,f 3.00E·02 8.54E+08 2.56E+07 2.01E+07 ·1· 74E+07 I-59E+07 1.51E+07 1 .45E+07 

5.50E·02 8.35E+08 2.35E+07 1.83E+07 .58E+07 .45E+07 1.36E+07 1.31E+07 
! 8.50E•02 8.92E+08 2.17E+07 1.65E+07 1.40E+07 t.26E+07 1.19E+07 1.14E+07 
' 1.20E·01 1.03E+09 ·3. 13E+07 2.08E+07 1.58E+07 1.32E+07 1.19E+07 1.11E+07 
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1.70E·01 2.34E+09 2.79E+07 2.13E+07 1.81E+07 1.65E+07. 1.55E+07 1.49E+07 
3.00E·01 8.25E+09 5.32E+07 4.01E+07 3.38E+07 3.04E+07 2.85E+07 2.72E+07 
6.50E·01 3.73E+10 1.23E+09 1.02E+09 9.78E+08 9.53E+08 9.31E+08 9.12E+08 
1.13E+OO 2.20E+10 1.56E+07 1.05E+07 8.05E+06 6.74E+06 6.03E+06 5.60E+06 
1.58E+OO 1.59E+10 7.65E+06 4.26E+06 2.61E+06 1. 79E+06 1.38E+06 1.16E+06 
2.00E+OO 6.14E+09 1 .47E+07 1·.o1e+06 3.43E+06 1.68E+06 8.44E+OS 4.41E+05 
2.40E+OO 6.37E+09 3. 72E+05 1.96E+05 1.04E+05 5.58E+04 3.01E+04 1.63E+04 
2.80E+OO 2.96E+09 5.65E+04 3.07E+04 1 .67E+04 9.17E+03 5.05E+03 2.79E+03 
3.25E+OO 2.01E+09 8.24E+03 4.67E+03 2.65E+03 1.50E+03 8.50E+02 4.82E+02 
3.75E+OO 1.18E+09 4.19E+OO 2.37E+OO 1.35E+OO 7.63E·01 4.32E·01 2.45E·01 
4.25E+OO 1.48E+09 2 .13E ·1 0 2.13E·10 2. 13E ·1 0 2.14E·10 2.14E·10 2 .14E ·1 0 
4.75E+OO 4.85E+08 1.19E·10 1.19E ·1 0 1.20E·10 1.20E·10 1.20E·10 1.20E·10 
5.50E+OO 4.18E+08 1.02E·10 1.03E·10 1. 03E ·1 0 1.03E·10 1.03E·10 1.03E·10 

0 total 1.11E+11 1.47E+09 1.19E+09 1.12E+09 1.08E+09 1.05E+09 1.02E+09 
0 gamma watts 7.12E+01 9.44E·01 7.63E·01 7.18E·01 6.92E·01 6. 72E·01 6.56E-01 
1 page 69 
0 principal photon sources in group 1, ghotons/sec 

mean energy = .0100 mev. nuclides exceeding 1.0E- 3 of total group release rate (4.78E+12) at 1521.9 d 
nuclide time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
kr 85 4.66E+10 4.42E+10 4.19E+10 3.97E+10 3.76E+10 3.56E+10 3.37E+10 
sr 90 7.33E+11 7 .18E+11 7.03E+11 6.89E+11 6. 75E+11 6.61E+11 6.48E+11 
~ 90 3.60E+12 3.53E+12 3.46E+12 3.39E+12 3.32E+12 3.25E+12 3.18E+12 

r 106 4.76E+11 2.70E+11 1.53E+11 8.68E+10 4.92E+10 2.79E+10 1.58E+10 
cs137 6. 75E+11 6.62E+11 6.50E+11 6.37E+11 6.25E+11 6.13E+11 6.01E+11 
ba137m 3.17E+10 3.11E+10 3.05E+10 2.99E+10 2.93E+10 2.88E+10 2.82E+10 
ce144 3.55E+11 1.69E+11 8.06E+10 3.85E+10 1.83E+10 8.75E+09 4.17E+09 
pr144 4.70E+12 2.24E+12 1.07E+12 5.10E+11 2.43E+11 1.16E+11 5.53E+10 
pm147 8.86E+10 7.19E+10 5.77E+10 4.63E+10 3.71E+10 2.98E+10 2.39E+10 

0 principal photon sources in group 2, photons/sec 
mean energy = .0300 mev. nuclides exceeding 1.0E-03 of total group release rate (2.01E+12) at 1521.9 d 

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

kr 85 1.36E+10 1.29E+10 1.22E+10 1.16E+10 1.10E+10 1.04E+10 9.83E+09 
sr 90 2.07E+11 2.03E+11 1.99E+11 1.95E+11 1.91E+11 1.87E+11 1.83E+11 

y 90 1.17E+12 1.15E+12 1.13E+12 1.10E+12 1.08E+12 1.06E+12 1.04E+12 
rh106 1.59E+11 9.02E+10 5.11E+10 2.90E+10 1.64E+10 9.31E+09 5.28E+09 
sb125 1.87E+10 1.52E+10 1.23E+10 9.96E+09 8.06E+09 6.52E+09 5.28E+09 
te125m 1.02E+10 8.65E+09 7.01E+09 5.67E+09 4.59E+09 3.72E+09 3.01E+09 
cs137 1.88E+11 1.85E+11 1.81E+11 1. 78E+ 11 1.74E+11 1. 71E+11 1.68E+11 
ba137m 5.44E+11 5.34E+11 5.23E+11 5.13E+11 5.04E+11 4.94E+11 4.85E+11 
ce144 8.23E+11 3.93E+11 1.87E+11 8.93E+10 4.26E+10 2.03E+10 9.69E+09 
pr144 1.55E+12 7.41E+11 3.54E+11 1.69E+ 11 8.04E+10 3.84E+10 1.83E+10 
pm147 1.95E+10 1.58E+10 1.27E+10 1.02E+10 8.17E+09 6.55E+09 5.26E+09 

0 principal photon sources in group 3, ghotons/sec 
mean energy= .0550 mev. nuclides exceeding 1.0E- 3 of total group release rate (9.93E+11) at 1521.9 d 

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

kr 85 8.33E+09 7.90E+09 7.48E+09 7.09E+09 6.72E+09 6.36E+09 6.03E+09 
sr 90 1.22E+11 1.20E+11 1.17E+11 1.15E+11 1.13E+11 1.10E+11 1.08E+11 
~ 90 8.11E+11 7.94E+11 7.78E+11 7.62E+11 7 .47E+11 7.32E+11 7 .17E+11 

r 106 1.13E+11 6.39E+10 3.62E+10 2.05E+10 1.16E+10 6.59E+09 3.74E+09 
cs137 1.09E+11 1.07E+11 1.05E+11 1.03E+11 1.01E+11 9.94E+10 9.75E+10 
ce144 1.19E+11 5.68E+10 2.71E+10 1.29E+10 6.16E+09 2.94E+09 1.40E+09 
pr144 1.09E+12 5.20E+11 2.48E+11 1.18E+11 5.65E+10 2.69E+10 1.28E+10 
pm147 8.18E+09 6.64E+09 5.33E+09 4.28E+09 3.43E+09 2.75E+09 2.21E+09 
eu155 9.21E+09 8.14E+09 7.20E+09 6.36E+09 5.62E+09 4.97E+09 4.39E+09 , page 70 

0 
mean 

principal photon sources in group 4, ghotons/sec 
energy= .0850 mev. nuclides exceeding 1.0E- 3 of total group release rate (5.58E+11) at 1521.9 d 
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0 

0 

0 

, 
0 

0 

nuclide 

kr 85 
sr 90 

y 90 
rh106 
cs137 
ce144 
pr144 
pm147 
eu155 

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

4.17E+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 4.15E+11 
6.70E+10 3.80E+10 2.15E+10 1.22E+10 6.91E+09 3.92E+09 2.22E+09 
5.13E+10 5.03E+10 4.93E+10 4.84E+10 4.75E+10 4.66E+10 4.57E+10 
1.68E+11 8.02E+10 3.83E+10 1.82E+10 8.70E+09 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 8.54E+09 7.5SE+09 6.67E+09 

principal photon sources in group 5, photons/sec 
mean energy= .1200 mev. nuclides exceeding 1.0E·03 of total group release 

nuclide time after discharge 

kr 85 
sr 90 

y 90 
rh106 
cs137 
ce144 
pr144 
eu155 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
2.51E+09 2.38E+09 2.26E+09 2.14E+09 2.03E+09 1.92E+09 1.82E+09 
3.32E+10 3.25E+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 8.81E+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 8.95E+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 
mean energy= .1700 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

kr 85 
sr 90 

y 90 
rh106 
sb125 
cs137 
pr144 

initial 304.4 d 608.8 d 913.1 d 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 
2.37£+10 2.32E+10 2.27E+10 2.23E+10 2.18E+10 2.14E+10 2.09E+10 
3.40E+11 3.33E+11 3.27E+11 3.20E+11 3.13E+11 3.07E+11 3.01E+11 
5.19E+10 2.94E+10 1.67E+10 9.44E+09 5.35E+09 3.03E+09 1.72E+09 
2.82E+09 2.29E+09 1.85E+09 1.50E+09 1.21E+09 9.82E+08 7.95E+08 
2.03E+10 1.99E+10 1.95E+10 1.92E+10 1.88E+10 1.84E+10 1.81E+10 
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 9roup 7, photons/sec 
mean energy • .3000 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide time after discharge 

kr 85 
sr 90 

y 90 
rh106 
cs137 
pr144 

Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
1.21E+09 1.14E+09 1.08E+09 1.03E+09 9.72E+08 9.21E+08 8.73E+08 
1.07E+10 1.05E+10 1.03E+10 1.01E+10 9.89E+09 9.69E+09 9.50E+09 
3.78E+11 3.70E+11 3.63E+11 3.55E+11 3.48E+11 3.41E+11 3.34E+11 
6.26E+10 3.55E+10 2.01E+10 1.14E+10 6.46E+09 3.66E+09 2.07E+09 
1.03E+10 1.01E+10 9.88E+09 9.69E+09 9.51E+09 9.33E+09 9.15E+09 
5.69E+11 2.71E+11 1.29E+11 6.17E+10 2.94E+10 1.40E+10 6.69E+09 

principal photon sources in group 8, photons/sec 
mean energy • .6500 mev. nuclides exceeding 1.0E-03 of total group release 

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

y 90 1.60E+11 1.56E+11 1.53E+11 1.50E+11 1.47E+11 1.44E+11 1.41E+11 
rh106 1.93E+11 1.09E+11 6.21E+10 3.52E+10 1.99E+10 1.13E+10 6.41E+09 
sb125 2.29E+10 1.86E+10 1.51E+10 1.22E+10 9.86E+09 7.98E+09 6.46E+09 
ba137m 6.12E+12 6.00E+12 5.88E+12 5.77E+12 5.66E+12 5.55E+12 5.45E+12 
pr144 3.88E+11 1.85E+11 8.83E+10 4.21E+10 2.01E+10 9.58E+09 4.57E+09 

principal photon sources tn vroup 9, photons/sec 
mean energy • 1.1250 mev. nuclides exceeding 1.0E-03 of total group release 

nuclide ttme after discharge 
fnftfal 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

y 90 2.08E+10 2.04E+10 2.00E+10 1.96E+10 1.92E+10 1.88E+10 1.84E+10 
rh106 1.80E+10 1.02E+10 5.78E+09 3.28E+09 1.86E+09 1.0SE+09 5.97E+08 

rate (3.95E+11) at 

rate (3.65E+11) at 

rate (3.79E+11) at 

rate (5.73E+12) at 

rate (2.14E+10) at 

1521.9 d 

1521.9 d 

1521.9 d 

page 71 

1521.9 d 

1521.9 d 
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0 

0 

0 

1 
0 

0 

0 

0 

0 

0 

pr144 
eu152 
eu154 

mean 
nuclide 

y 90 
rh106 
cs134 
pr144 
eu152 

mean 
nuclide 

y 90 
rh106 
pr144 

mean 
nuclide 

y 90 
rh106 
pr144 

mean 
nuclide 

rh106 
pr144 

mean 
nuclide 

rh106 

mean 
nuclide 

rh106 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 
sm147 

mean 
nuclide 

ce142 

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 
8.42E+07 7.87E+07 7.36E+07 6.88E+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 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

2.66E+09 2.61E+09 2.55E+09 2.50E+09 2.45E+09 2.40E+09 2.35E+09 
3.39E+09 1.92E+09 1.09E+09 6.18E+08 3.50E+08 1.99E+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 
3.09E+10 1.47E+10 7.03E+09 3.35E+09 1.60E+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 

principal photon sources in group 11, photons/sec 
energy= 2.0000 mev. nuclides exceeding 1.0E-03 of total group release 

time after discharge 
initial 304.4 d 608.8 d 913.1 d 1217.5 d 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 6.45E+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 

principal photon sources in group 12, photons/sec 
energy= 2.4000 mev. nuclides exceeding 1.0E-03 of total group release 

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

9.28E+04 9.10E+04 8.91E+04 8.73E+04 8.55E+04 8.38E+04 8.21E+04 
6.16E+08 3.49E+08 1.98E+08 1.12E+08 6.36E+07 3.61E+07 2.04E+07 
5.66E+08 2.70E+08 1.29E+08 6.14E+07 2.93E+07 1.40E+07 6.67E+06 

principal photon sources in group 13, photons/sec 
energy= 2.8000 mev. nuclides exceeding 1.0E·03 of total group release 

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

1.04E+08 5.89E+07 3.34E+07 1.89E+07 1.07E+07 6.08E+06 3.45E+06 
4.56E+07 2.18E+07 1.04E+07 4.95E+06 2.36E+06 1.13E+06 5.37E+05 

principal photon sources in group 14, photons/sec 
energy= 3.2500 mev. nuclides exceeding 1.0E-03 of total group release 

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

1.79E+07 1.01E+07 5.75E+06 3.26E+06 1.85E+06 1.05E+06 5.93E+05 
principal photon sources in group 15, photons/sec 

energy= 3.7500 mev. nuclides exceeding 1.0E-03 of total group release 
time after discharge 

initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 
7.88E+03 4.47E+03 2.53E+03 1.44E+03 8.14E+02 4.61E+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 

tfme after discharge 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

1.46E·07 1.46E·07 1.46E·07 1.46E·07 1.46E-07 1.46E·07 1.46E·07 
5.38E·08 5.42E·08 5.46E·08 5.49E·08 5.51E·08 5.52E·08 5.54E·08 

principal photon sources In group 17, photons/sec 
energy • 4.7500 mev. nuclides exceeding 1.0E-03 of total group release 

tfme after discharge 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

7.32E·08 7.32E·08 7.32E·08 7.32E·08 7.32E·08 7.32E·08 7.32E~08 
2.70E·08 2.72E·08 2.74E·08 2.75E·08 2.76E·08 2.77E·08 2.78E·08 

principal photon sources fn group 18, photons/sec 
energy • 5.5000 mev. nuclides exceeding 1.0E·03 of total group release 

tfme after discharge 
Initial 304.4 d 608.8 d 913.1 d 1217.5 d t521.9 d 1826.3 d 

5.43E-08 5.43E·08 5.43E·08 5.43E-08 5.43E-08 S.43E·08 5.43E·08 

rate (3.49E+09) at 

rate (1.69E+09) at 

rate (5.01E+07) at 

rate (7.21E+06) at 

rate (1.05E+06) at 

rate (4.61E+02) at 

rate (2.01E·07) at 

rate (1.01E-07> at 

tate (7.49E·08) at 

1521.9 d 

1521.9 d 

1521.9 d 

page 72 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 

1521.9 d 
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sm147 2.00E-08 2.G2E·08 2.03E-08 2.04E-08 2.05E-08 2.06E-08 2.06E-08 
page 73 

photon spectrum as a function of time for tleavy 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, burnup= 146.mwd, flux= 2.79E+08 n**2-sec 

0 actinide fhoton release rates, photons/sec 
basis = sing e reactor assembly 

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

1.00E·02 1.34E+14 8.65E+11 8.63E+11 8.61E+11 8.59E+11 8 .57E+11 8.55E+11 
3.00E-02 8.46E+12 4.62E+10 4.62E+10 4.62E+10 4.62E+10 4.62E+10 4.62E+10 
S.SOE-02 1.09E+13 2.08E+10 2.08E+10 2.08E+10 2.08E+10 2.08E+10 2.08E+10 
8.50E-02 5 .26E+13 1.51E+11 1.51E+1 1 1.51E+11 1.51E+1 1 1.51E+11 1.51E+11 
1.20E-01 5.43E+13 2.91E+10 2.91E+10 2.91E+10 2.91E+10 2.91E+10 2.91E+10 
1.70E-01 1.72E+12 1.90E+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 6.31E+09 6.31E+09 6.31E+09 6.31E+09 6.31E+09 6.31E+09 
1.13E+OO 1.86E+12 9.19E+08 9.19E+08 9.19E+08 9.19E+08 9.19E+08 9.19E+08 
1.58E+OO 1.10E+08 1.10E+08 1.10E+08 1.10E+08 1.11E+08 1.11E+08 1.11E+08 
2.00E+OO 3.72E+07 3.72E+07 3.72E+07 3.72E+07 3.72E+07 3.72E+07 3.72E+07 
2.40E+OO 4.45E+OS 4.52E+05 4.59E+OS 4.66E+05 4.73E+05 4.80E+OS 4.87E+05 
2.80E+OO 1.61E+06 1.63E+06 1.63E+06 1 .64E+06 1.64E+06 1.64E+06 1.64E+06 
3.25E+OO 1.44E+04 1.44E+04 1.45E+04 1.45E+04 1.46E+04 1.46E+04 1.47E+04 
3.75E+OO 6.40E+03 6.39E+03 6.39E+03 6.39E+03 6.38E+03 6.38E+03 6.38E+03 
4.25E+OO 3.69E+03 3.69E+03 3.69E+03 3.69E+03 3.69E+03 3.68E+03 3.68E+03 
4.75E+OO 2.13E+03 2.13E+03 2.13E+03 2.13E+03 2.13E+03 2 .13E+03 2.13E+03 
S.SOE+OO 1.92E+03 1.92E+03 1. 92E+03 1 .92E+03 1.92E+03 1.92E+03 1.92E+03 

0 total 2.93E+14 1.27E+12 1.27E+12 1.26E+12 1.26E+12 1.26E+12 1.26E+12 
0 mev/sec 2.51E+13 7.52E+10 7.52E+10 7 .52E+10 7.52E+10 7.51E+10 7.51E+10 
0 actinide energy release rates, mev/watt-sec 

basis = single reactor assembly 
0 

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

1.00E·02 3.34E+08 2.16E+06 2.16E+06 2.1SE+IJ6 2.15E+06 2 .14E+06 2.14E+06 
3.00E-02 6.34E+07 3.46E+OS 3.46E+OS 3.46E+05 3.46E+05 3.46E+OS 3.46E+OS 
S.SOE-02 1.50E+08 2.86E+OS 2.86E+OS 2.86E+05 2.86E+OS 2.86E+OS 2.86E+05 
8.50E-02 1.12E+09 3.21E+06 3.21E+06 3.21E+06 3.21E+06 3.21E+06 3.21E+06 
1.20E·01 1.63E+09 8.72E+OS 8.72E+OS 8.72E+OS 8.72E+05 8.72E+OS 8.72E+OS 
1. 70E-01 7.31E+07 8.08E+OS 8.08E+05 8.08E+I)5 8.08E+05 8.08E+OS 8.08E+05 
3.00E-01 2.15E+09 9.78E+06 9.78E+06 9.78E+1)6 9.78E+06 9.78E+06 9.78E+06 
6.50E-01 2.36E+08 1.03E+06 1.03E+06 1.03E+06 1.03E+06 1.03E+06 1.03E+06 
1.13E+OO 5.23E+08 2.58E+OS 2.58E+OS 2.58E+OS 2.58E+05 2.59E+05 2.59E+OS 
1.58E+OO 4.34E+04 4.35E+04 4.35E+04 4.35E+04 4.35E+04 4.35E+04 4.36E+04 
2.00E+OO 1.86E+04 1 .86E+04 1.86E+04 1.86E+04 1.861;+04 1.86E+04 1.86E+04 
2.40E+OO 2.67E+02 2.71E+02 2.76E+02 2.80E+02 2.84E+02 2.88E+02 2.92E+02 
2.80E+OO 1.13E+03 1.14E+03 1.14E+03 1.15E+03 1.15E+03 1.15E+03 1.15E+03 
3.25E+OO 1.17E+01 1. 17E+01 1.18E+01 1.18E+01 1.18E+01 1.19E+01 1.19E+01 
3. 75E+OO 6.00E+OO 5.99E+OO 5.99E+OO 5.99E+00 5.98E+OO 5.98E+OO 5.98E+OO 
4.25E+OO 3.92E+OO 3.92E+OO 3.92E+OO 3.92E+OO 3.92E+OO 3.91E+OO 3.91E+OO 
4. 75E+OO 2.53E+OO 2.53E+OO 2.53E+OO 2.53E+OO 2.53E+OO 2.53E+OO 2.53E+OO 
S.SOE+OO 2.64E+OO 2.64E+OO 2.64E+OO 2.64E+00 2.64E+OO 2.64E+OO 2.64E+OO 

0 total 6.28E+09 1.88E+07 1.88E+07 1.88E+07 1.88E+07 1.88E+07 1.88E+07 
0 gamma watts 4.02E+OO 1.21E-02 1.21E-02 1.21E-02 1.20E-02 1.20E-02 1.20E-02 
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neutron source Intensity as a function of time 

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

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

~b210 3.48E-10 3.55E-10 3.62E-10 3.70E·10 3. 77E··10 3.85E-Hi 3.92E-10 
i210 8.87E-08 9.06E-08 9.24E-08 9.43E·08 9.62E .. 08 9.82E-08 1.00E-07 

bi 211 8.72E-01 8.82E-01 8.92E-01 9.02E-01 9.12E .. 01 9.22E-01 9.32E-01 
bi212 5.58E-02 5.64E-02 5.67E-02 5.69E-02 5.69E .. 02 5.69E-02 5.69E·02 
bi213 3.11E-04 3.16E-04 3.21E-04 3.26E·04 3.32E .. 04 3.37E-04 3.43E-04 
bi214 7.25E-05 7.37E-05 7.49E-05 7.61E-05 7.73E .. 05 7.86E-05 r.98E-05 
po210 1.09E-01 1.09E-01 1.11E-01 1.13E-01 1.15E .. 01 1.18E-01 1.20E-01 
po211 3.45E-03 3.49E-03 3.53E-03 3.57E-03 3.61E .. 03 3.65E-03 3.69E-03 
po212 2.86E-01 2.89E-01 2.90E-01 2.91E-01 2.92E .. 01 2.92E-01 2.91E·01 
po213 4.10E-02 4.17E-02 4.24E-02 4.31E-02 4.38E .. 02 4.45E-02 4.52E-02 
po214 6.46E-01 6.56E-01 6.67E-01 6.78E-01 6.89E .. 01 7.00E-01 7.11E-01 
po215 1.23E+OO 1.25E+OO 1.26E+OO 1.28E+OO 1.29E+OO 1.30E+OO 1.32E+OO 
po216 2.23E-01 2.25E-01 2.27E-01 2.27E-01 2.28E .. 01 2. 27E- 01 2.27E-01 
po218 3.07E-01 3.12E-01 3.17E-01 3.23E·01 3.28E .. 01 3.33E-01 3.38E-01 
at217 2.66E-02 2.70E-02 2.75E-02 2. 79E-02 2.84E .. 02 2.88E-02 2.93E-02 
rn218 4.21E-12 1.66E-16 6.51E-21 2.56E-25 .OOE+OO .OOE+OO .OOE+OO 
rn219 9.80E-01 9.92E-01 1.00E+OO 1.01E+OO 1.03E+OO 1.04E+OO 1.05E+OO 
rn220 1.77E-01 1.79E-01 1.79E-01 1.80E·01 1.80E .. 01 1.80E-01 1.80E-01 
rn222 2.24E-01 2.28E-01 2.32E-01 2.36E-01 2.39E .. 01 2.43E-01 2.47E-01 
fr221 1.94E-02 1.97E-02 2.00E-02 2.04E-02 2.07E .. 02 2.10E-02 2.14E-02 
fr223 3.71E-07 3. 75E-07 3.79E·07 3.84E-07 3.88E .. 07 3.92E-07 3.96E-07 
ra222 3.25E-12 1.28E-16 5.03E-21 1.98E-25 .OOE+OO .OOE+OO .OOE+OO 
ra223 5.67E-01 5.74E-01 5.81E-01 5.87E-01 5.94E .. 01 6.00E-01 6.07E-01 
ra224 1.25E-01 1. 26E-01 1.27E-01 1.27E-01 1.27E .. 01 1.27E-01 1.27E-01 
ra226 1.31E-01 1.33E-01 1.36E-01 1.38E-01 1.40E .. 01 1.42E-01 1.45E-01 
ac225 1.39E-02 1.42E-02 1.44E-02 1.46E-02 1.49E .. 02 1. 51 E- 02 1.54E-02 
ac227 4.17E-03 4.22E-03 4.27E-03 4.32E·03 4.36E··03 4.41E-03 4.46E-03 
ac228 2.11E-13 2.12E-13 2.14E-13 2.16E-13 2.18E .. 13 2.20E-13 2.22E-13 
th226 2.94E-12 1. 16E-16 4.54E-21 1. 79E-25 .OOE+OO .OOE+OO .OOE+OO 
th227 6.26E-01 6.33E·01 6.41E-01 6.48E-01 6.55E .. 01 6.62E-01 6.69E-01 
th228 1.05E-01 1.06E-01 1.07E-01 1.07E-01 1.07E .. 01 1.07E·01 1.07E-01 
th229 8.15E-03 8.28E-03 8.42E-03 8.56E·03 8.70E .. 03 8.84E-03 8.98E-03 
th230 5.67E+OO 5.71E+OO 5.76E+OO 5.81E+OO 5.85E+OO 5.90E+OO 5.95E+OO 
th232 2.93E-06 2.95E-06 2.97E-06 3.00E·06 3.02E .. 06 3.05E-06 3.07E-06 
pa231 4.76E·01 4.80E·01 4.84E-01 4.88E·01 4.92E .. 01 4.96E-01 5.00E-01 
u230 2.31E-12 9.09E-17 3.58E-21 1.41E·25 .OOE+OO .OOE+OO .OOE+OO 
u231 1.49E·12 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
u232 1.01E·01 1.01E-01 1.01E-01 1.00E·01 1.00E .. 01 9.96E·02 9.90E-02 
u233 1.62E+OO 1.63E+OO 1.65E+OO 1.66E+OO 1.68E+OO 1.69E+OO 1.71E+OO 
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 1.37E+02 1.37E+02 
u236 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 8.32E+02 8.32E+02 8.32E+02 8.32E+02 

np235 2.41E·08 1 .42E·08 8.31E·09 4.88E-09 2.87E .. 09 1.68E-09 9.88E·10 
np237 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 3.35E+03 
pu236 1.41E·01 1.16E·01 9.50E-02 7.78E·02 6.38E .. 02 5.23E·02 4.28E-02 
pu237 1.26E-08 1.18E-10 1.10E-12 1.03E-14 9.68E··17 9.07E·19 8.49E·21 
pu238 4.56E+04 4.53E+04 4.50E+04 4.47E+04 4.44E+04 4.41E+04 4.38E+04 
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sas2h: 'tar-'fteld 'ci-ft based on b&w 15x15, 3.00wtX, 'o 20gwd/mtu 40X h2o/ 8X uo2 
' .. ~ : .fd . llpha·n neutron source, neutrons/sec/basis 

r1 · e»asl.• • single reactor assembly 
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initial 304.4 d 608.8 d 913.1 d 1217.5 d 1521.9 d 1826.3 d 

pu239 5.03E+03 5.03E+03 5.03E+03 5.03E+03 5.03E+03 5.03E+03 5.03E+03 
pu240 9.14E+OO 9.14E+OO 9.14E+OO 9.14E+OO 9.14E+OO 9.14E+OO 9.13E+OO 
pu241 2.24E-05 2.15E-05 2.06E-05 1.98E-05 1.91E·05 1.83E-05 1. 76E- 05 
pu242 1.08E-08 1. 08E-08 1.08E-08 1.08E-08 1.08E··08 1.08E-08 1.08E-08 
am239 6.85E-16 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am240 1.08E-15 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
am241 6.56E-02 6. 75E-02 6.92E-02 7.08E-02 7.24E··02 7.40E-02 7.54E-02 
am242m 3.95E-08 3.93E-08 3.91E-08 3.90E-08 3.88E·08 3.87E-08 3.85E-08 
am243 1.29E-10 1. 29E-1 0 1.29E-10 1. 29E-10 1.29E··10 1.29E-10 1.29E-10 
cm241 8.45E-18 1.36E-20 2.19E-23 3.52E-26 5.66E··29 .OOE+OO .OOE+OO 
cm242 6.41E-04 1.85E-04 5.96E-05 2.51E-05 1.56E··05 1.30E-05 1.22E-OS 
cm243 8.38E-12 8.21E-12 8.05E-12 7.88E-12 7.73E··12 7. 57E-12 7.42E-12 
cm244 3.49E-12 3.38E-12 3.28E·12 3.18E-12 3.08E··12 2.98E-12 2.89E-12 
cm245 9.03E-20 9.03E-20 9.03E-20 9.03E-20 9.03E··20 9.03E-20 9.03E-20 
cm246 1.15E-23 1.15E-23 1.15E-23 1.15E-23 1.15E··23 1.15E-23 1.15E-23 

0 total 6.26E+04 6.23E+04 6.20E+04 6.17E+04 6.14E+04 6. 11 E+04 6.08E+04 
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neutron source Intensity as a function of time 

0 sas2h: far-field crit based on b&w 15x15, 3.00wtl, 20gwd/mtu 401 h2o/ 8% uo2 
spontaneous fission neutron source, neutrons/sec/basis 

basis = single reactor assembly 

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

th230 1.45E-04 1.47E-04 1.48E-04 1.49E-04 1.50E··04 1. 51 E- 04 1.53E-04 
pa231 5.97E-05 6.02E-05 6.07E-05 6.12E-05 6.17E··05 6.22E-05 6.27E-05 

u232 6.20E-06 6.20E-06 6.19E-06 6. 17E-06 6.14E··06 6.12E-06 6.08E-06 
u234 1.43E+01 1.43E+01 1.43E+01 1.43E+01 1.43E+01 1.43E+01 1.43E+01 
u235 1.67E+OO 1.67E+OO 1 .67E+OO 1.67E+OO 1.67E+OO 1.67E+OO 1.67E+OO 
u236 1.57E+02 1.57E+02 1.57E+02 1. 57E+02 1.57E+02 1.57E+02 1.57E+02 
u237 1.22E-09 7.87E-19 7.56E-19 7.26E-19 6.98E·19 6.70E-19 6.44E-19 
u238 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 1.17E+05 
u239 9.66E-10 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 

np236 7.39E-10 7·. 39E-10 7.39E-10 7.39E-10 7.39E·10 7.39E-10 7.39E-10 
np238 2.02E-08 1.15E-20 1.15E-20 1.14E-20 1.14E·20 1.13E-20 1.13E-20 
np239 1.98E-05 1.33E-21 1.33E-21 1.33E-21 1.33E·21 1.33E-21 1.33E-21 
pu236 9.56E-03 7.84E-03 6.43E-03 5.27E-03 4.32E·03 3.54E-03 2.90E-03 
pu238 8.41E+03 8.36E+03 8.30E+03 8.25E+03 8.20E+03 8.14E+03 8.09E+03 
pu239 2.69E+OO 2.69E+OO 2.69E+OO 2.69E+OO 2.69E+OO 2.69E+OO 2.69E+OO 
pu240 6.08E+01 6.08E+01 6.07E+01 6.07E+01 6.07E+01 6.07E+01 6.07E+01 
pu241 8.05E-07 7.73E-07 7.43E-07 7 .14E-07 6.85E·07 6.58E-07 6.32E-07 
pu242 8.44E-06 8.44E-06 8.44E-06 8.44E-06 8.44E·06 8.44E-06 8.44E-06 
pu243 6.83E-19 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
pu244 2.24E-38 2.43E-38 2.62E-38 2.81E-38 3.00E·38 3.20E-38 3.39E-38 
am241 2.53E-05 2.60E-05 2.66E-05 2.73E-05 2.79E·05 2.85E-05 2.90E-05 
am242m 1.88E-07 1.87E-07 1.86E-07 1.85E-07 1.85E·07 1.84E-07 1.83E-07 
am242 1.07E-08 2.03E-10 2.02E-10 2.01E-10 2.00E·10 2.00E-10 1.99E-10 
am243 5.93E-13 5.93E-13 5.93E-13 5.93E-13 5.92E-13 5.92E-13 5.92E-13 
am244 1.19E-20 .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO .OOE+OO 
cm242 3.20E-03 9.25E-04 2.97E-04 1.25E-04 7.79E-05 6.48E-05 6.10E-05 
cm243 1.82E-13 1. 78E -13 1. 75E-13 1.71E-13 1.68E-13 1.64E-13 1.61E-13 
cm244 4.56E-10 4.41E-10 4.28E-10 4.14E-10 4.01E-10 3.89E-10 3.76E-10 
cm245 2.45E-20 2.45E-20 2.45E-20 2.45E-20 2.45E-20 2.45E-20 2.45E-20 
cm246 4.14E-19 4. 14E-19 4.14E-19 4.14E-19 4.14E-19 4.14E-19 4.14E-19 
cm248 2.92E-29 2.92E-29 2.92E-29 2.92E-29 2.92E-29 2.92E-29 2.92E-29 
cf249 1.92E-39 1.92E-39 1.92E-39 1. 92E-39 1.92E-39 1.92E-39 1.92E-39 

0 total 1.26E+OS 1.26E+05 · 1.26E+05 1.26E+05 1.26E+OS 1.26E+05 1.26E+OS 
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0 
1 

0 

total 1.89E+05 1.88E+05 1.88E+05 1.88E+05 1.87E+05 1.87E+05 1.87E+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/ 8X uo2 
alpha-n neutron spectra, neutrons/sec/basis 
basis = single reactor assembly 

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

1 6.43E+OO - 2.00E+01 .OOOE+OO 
2 3.00E+OO • 6.43E+OO 1.212E+04 
3 1.85E+OO - 3.00E+OO 3.434E+04 
4 1.40E+OO • 1.85E+OO 9.222E+03 
5 9.00E·01 - 1.40E+OO 5.187E+03 
6 4.00E-01 - 9.00E-01 1.507E+03 
7 1.00E·01 - 4.00E-01 2.355E+02 
8 1.70E-02 - 1.00E-01 .OOOE+OO 
9 3.00E-03 1.70E-02 .OOOE+OO 

10 S.SOE-04 • 3.00E-03 .OOOE+OO 
11 1.00E-04 • S.SOE-04 .OOOE+OO 
12 3.00E-05 • 1.00E-04 .OOOE+OO 
13 1.00E-05 - 3.00E-05 .OOOE+OO 
14 3.05E-06 - 1.00E-05 .OOOE+OO 
15 1.77E-06- 3.05E-06 .OOOE+OO 
16 1.30E-06- 1.77E-06 .OOOE+OO 
17 1.13E-06 • 1.30E·06 .OOOE+OO 
18 1.DOE-06 • 1.13E-06 .OOOE+OO 
19 8.00E-07 - 1.00E-06 .OOOE+OO 
20 4.00E-07 - 8.00E-07 .OODE+DD 
21 3.25E-07 - 4.00E-07 .OODE+OO 
22 2.25E-07 - 3.25E-07 .OOOE+OO 
23 1.00E-07 • 2.25E-07 .ODDE+OO 
24 S.OOE-08 • 1.00E-07 .OOOE+OO 
25 3.00E-08 • S.DOE-08 .ODOE+OD 
26 1.00E-08 - 3.00E-08 .ODDE+DO 
27 1.0DE-11 • 1.0DE-08 .OOOE+DD 

.OOOE+OO .ODOE+DD 
1.206E+04 1.201E+04 
3.418E+04 3.401E+04 
9.179E+03 9.135E+03 
5.163E+03 5.139E+03 
1.500E+03 1.493E+03 
2.344E+02 2.333E+02 

.OOOE+OO .DOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .DOOE+OO 

.OOOE+OO .DOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+DO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+DO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 
1.195E+04 1.189E+04 
3.385E+04 3.369E+04 
9.092E+03 9.049E+03 
5.114E+03 5.090E+03 
1.486E+03 1.478E+03 
2.322E+02 2.311E+D2 

.OOOE+OO .OOOE+OO 

.OOOE+OD .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+DO .OOOE+OO 
1.184E+04 1.178E+04 
3.353E+04 3.337E+04 
9.006E+03 8.963E+03 
5.066E+03 5.042E+03 
1.471E+03 1.464E+03 
2.300E+02 2.289E+02 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+DO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 

.OOOE+OO .OOOE+OO 
0 6.261E+04 6.232E+04 6.202E+04 6.172E+04 6.143E+04 6.114E+04 6.085E+04 
1 

0 

spontaneous fission neutron source spectrum as a function of time 

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

basis = single reactor assembly 

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

1 6.43E+OO • 2.0DE+01 2.406E+D3 2.405E+03 2.404E+03 2.403E+03 2.402E+03 2.401E+03 2.400E+03 
2 3.00E+OO • 6.43E+OO 2.637E+04 2.636E+04 2.635E+04 2.634E+04 2.633E+04 2.632E+04 2.631E+04 
3 1.85E+OO • 3.00E+OO 2.874E+04 2.873E+04 2.872E+04 2.870E+04 2.869E+04 2.868E+04 2.867E+04 
4 1.40E+OO • 1.85E+OO 1.629E+04 1.628E+04 1 .627E+04 1.627E+04 1.626E+04 1.625E+04 1.625E+04 
5 9.DOE-01 • 1.40E+OO 2.235E+D4 2.235E+04 2.234E+04 2.233E+04 2.232E+D4 2.231E+04 2.230E+04 
6 4.00E-01 • 9.00E-01 2.491E+04 2.49DE+04 2.489E+04 2.488E+04 2.487E+04 2.486E+04 2.485E+04 
7 1.00E-01 • 4.00E·D1 4.918E+D3 4.916E+D3 4.914E+03 4.912E+03 4.910E+03 4.907E+03 4.905E+03 
8 1.70E-02 • 1.00E·01 .OOOE+OO .OOOE+DO .DOOE+DO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 3.00E-03 - 1. 70E-02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E-04 • 3.00E·03 .ODOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1.00E-04 - 5.50E-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

page 77 

page 78 
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12 3.00E-05 • 1.00E-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E·05 • 3.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 3.05E-06 - 1.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1. 77E- 06 • 3.05E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E-06 • 1. 77E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E-06- 1.30E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 1.00E-06- 1.13E-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 8.00E-07 • 1.00E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E-07 • 8.00E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E-07 • 4.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E-07 • 3.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E-07 • 2.25E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 S.OOE-08 - 1.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E-08 - S.OOE-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E-08 • 3.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E-11 • 1.00E-08 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

0 1.260E+OS 1.259E+OS 1.259E+05 1.258E+OS 1.258E+OS 1.257E+OS 1.257E+OS 
1 page 79 

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 40X h2o/ ax uo2 
neutron sfectra, neutrons/sec/basis 

basis • sing e reactor assembly 

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

1 6.43E+OO - 2.00E+01 2.406E+03 2.405E+03 2.404E+03 2.403E+03 2.402E+03 2.401E+03 2.400E+03 
2 3.00E+OO • 6.43E+OO 3.850E+04 3.843E+04 3.836E+04 3.829E+04 3.822E+04 3.815E+04 3.809E+04 
3 1.85E+OO • 3.00E+OO 6.308E+04 6.290E+04 6.273E+04 6.256E+04 6.238E+04 6.221E+04 6.204E+04 
4 1.40E+OO • 1.85E+OO 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+OO 2.754E+04 2.751E+04 2.747E+04 2.744E+04 2.741E+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 1.00E·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 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
9 l.OOE-03 • 1. 70E-02 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 

10 5.50E-04 • 3.00E·03 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
11 1.00E-04 • 5.SOE-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
12 3.00E-05 • 1.00E-04 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
13 1.00E-05 • l.OOE-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
14 l.OSE-06 • 1.00E-05 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
15 1.77E-06 • l.OSE-06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
16 1.30E-06 • 1. 77E- 06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
17 1.13E·06 • 1.30E·06 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
18 t.OOE-06 • 1.13E·06 ,OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
19 S.OOE-07 • 1.00E-06 · ,OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO ,OOOE+OO .OOOE+OO .OOOE+OO 
20 4.00E·07 • a.OOE-07 ,OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
21 3.25E-07 .. 4.00E-07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
22 2.25E·07 • 3.25E·07 .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
23 1.00E-07 • 2.25E-07 ,OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
24 5.00E-08 • 1.00E·07 ..• OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO .OOOE+OO 
25 3.00E·08 • S.OOE-08 . ,OOOE+OO oOOOE+OO ,OOOE+OO .OOOE+OO ,OOOE+OO .OOOE+OO .OOOE+OO 
26 1.00E·08 • l.OOE-08 .OOOE+OO .OOOE+OO .oooe+oo .OOOE+OO ,OOOE+OO .OOOE+OO .OOOE+OO 
27 1.00E·11 + 1.00E·08 

1
.000E+OO ~oooe+oo .OOOE+OO .OOOE+OO ,OOOE+OO .OOOE+OO .OOOE+OO 

0 '; . . , . · ,886E+05 t.B83E+05 1.879E+05 1 .876E+05 1,872E+05 1.869E+05 1.865E+05 
lj 1 iii~ .. l ':jL ~~~,~ ... a sources .feter•fned • , . i· 

' ; '~ ' .. Ocase applies I the 1tollow ng photon data base •· · i' 
L •aster photon library 
l" · In binary •ode 
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1 
0 
0 
0 

0 
0 
0 
0 
1 
0 

0 
1 

the sources include photons of nuclides for ••• 

light elements 
actinides 
fission products 

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

energy interval in mev photons I second mev 1 second 

1.0000E-02 to S.OOOOE-02 3.8302E+12 1.1491E+11 
S.OOOOE-02 to 1.0000E-01 1.2026E+12 9.0196E+10 
1.0000E-01 to 2.0000E-01 7 .3628E+11 1.1044E+11 
2.0000E-01 to 3.0000E-01 2.3336E+1 1 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+OO 2.1239E+10 1.9115E+10 
1.0000E+OO to 1.3300E+OO 1.2983E+10 1.5125E+10 
1.3300E+OO to 1.6600E+OO 2.8176E+09 4.2123E+09 
1.6600E+OO to 2.0000E+OO 5.5369E+08 1.0133E+09 
2.0000E+OO to 2.SOOOE+OO 6.7003E+08 1.5076E+09 
2.5000E+OO to 3.0000E+OO 6.4986E+06 1. 7871 E+07 
3.0000E+OO to 4.0000E+OO 5.6448E+05 1.9757E+06 
4.0000E+OO to S.OOOOE+OO 5.7240E+03 2.5758E+04 
S.OOOOE+OO to 6.SOOOE+OO 2.2820E+03 1.3122E+04 
6.5000E+OO to 8.0000E+OO 4.4SOOE+02 3.2262E+03 
8.0000E+OO to 1.0000E+01 9.4093E+01 8.4683E+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 step 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 * 
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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 40X H20/ 8X U02 
44group latticecell 
I 

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 ij.136 

kr-83 1 
kr-85 1 
sr-90 1 

y-89 1 
mo-95 1 
zr-93 1 
zr-94 1 
zr-95 1 
nb-94 1 
tc-99 1 
rh-103 1 
rh-105 1 
ru-101 1 
ru-106 1 
pd-105 1 
pd-108 1 
ag-109 1 
sb-124 1 
xe-131 1 
xe-132 1 
xe-135 1 
xe-136 1 
cs-134 1 
cs-135 1 
cs-137 1 
ba-136 1 
la-139 1 
pr-141 1 
pr-143 1 
ce-144 1 
nd-143 1 
nd-145 1 
pm-147 1 
pm-148 1 
nd-147 1 
sm-147 1 
sm-149 1 
sm-150 1 
sm-151 1 
sm-152 1 
gd-155 1 
eu-153 1 
eu-154 1 
eu-155 1 
arbm-tuff1 

92238 28.593 93237 0.033 1 1.0 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1-20 538 end 
0 1-20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
0 1·20 538 end 
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 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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0 

0 

I -

end comp 
I 

I -

fuel-pin-cell geometry: 

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

assembly and cycle parameters: 

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

end 

00000000000 rrrrrrrrrrrr fiiiiiiiiiii ggggggggggg eeeeeeeeeeeee 
0000000000000 rrrrrrrrrrrrr iiiiiiiiiiii ggggggggggggg eeeeeeeeeeeee 
00 00 rr rr tt gg gg ee 
00 00 rr rr tt gg ee 
00 00 rr rr f f gg ee 
00 00 rrrrrrrrrrrrr ff gg ggggggg eeeeeeeee 
00 00 rrrrrrrrrrrr f i gg ggggggg eeeeeeeee 
00 00 rr rr li gg gg ee 
00 00 rr rr i f gg gg ee 
00 00 rr rr ff gg gg ee 
0000000000000 rr rr iiiiiffiiiii ggggggggggggg eeeeeeeeeeeee 

00000000000 rr rr iiiiiffiiiii ggggggggggg eeeeeeeeeeeee 

dddddddddddd aaaaaaaaa vv vv ifiifiiiiifi sssssssssss 
ddddddddddddd aaaaaaaaaaa vv vv fiiifiiiiifi sssssssssssss 
dd dd a a a a vv vv i i ss ss 
dd dd a a a a vv vv ii ss 
dd dd a a a a vv vv ii ss 
dd dd aaaaaaaaaaaaa vv vv i i ssssssssssss 
dd dd aaaaaaaaaaaaa vv vv fi ssssssssssss 
dd dd a a a a vv vv f i ss 
dd dd a a a a vv vv f i ss 
dd dd a a a a vv vv fi 88 IS 
ddddddddddddd a a a a vvv ftfilfiiifll SSSSSSIBSSSBS 
dddddddddddd a a a a v llftifffifff SSSSSIBSSSS 

0000000 88888888888 II 22222222222 88888888888 
000000000 8888888888888 II 2222222222222 8888888888888 

00 00 88 88 II 22 22 88 88 
00 00 88 88 II 22 88 88 
00 00 88 88 II 22 88 88 
00 00 88888888888 II 22 88888888888 
00 00 88888888888 II 22 

' 
88888888888 

00 00 88 88 II 22 •• '88 88 
00 00 88 88 II 22 t ' 88 88 

00 00 88 88 II 22 .88 88 
000000000 8888888888888 II 2222222222222 8888888888888 

0000000 88888888888 II 2222222222222 88888888888 

nn nn sssssssssss 
nnn nn sssssssssssss 
nnnn nn ss ss 
nn nn nn ss 
nn nn nn ss 
nn nn nn ssssssssssss 
nn nn nn ssssssssssss 
nn nn nn ss 
nn nn nn ss 
nn nnnn ss ss 
nn nnn sssssssssssss 
nn nn sssssssssss 

II 99999999999 
II 9999999999999 

II 99 99 
II 99 99 

II 99 99 
II 9999999999999 

II 999999999999 
II 99 

II 99 
II 99 

II 9999999999999 
II 999999999999 

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

66666666666 
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0 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

1 
0 
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88888888888 5555555555555 99999999999 0000000 
8888888888888 5555555555555 9999999999999 000000000 
88 88 .. 55 99 99 . .. 00 00 
88 88 .. 55 99 99 . .. 00 00 
88 88 .. 55 99 99 . .. 00 00 
88888888888 555555555555 9999999999999 00 00 
88888888888 5555555555555 999999999999 00 00 

88 88 ... 55 99 . .. 00 00 
88 88 ... 55 99 . .. 00 00 
88 88 ... 55 55 99 . .. 00 00 
8888888888888 5555555555555 9999999999999 000000000 

88888888888 55555555555 999999999999 0000000 

sssssssssss ccccccc:cccc aaaaaaaaa ll eeeeeeeeeeeee 
sssssssssssss cccccccc:ccccc aaaaaaaaaaa ll eeeeeeeeeeeee 
ss ss cc cc a a a a ll ee 
ss cc a a a a ll ee 
ss cc a a a a ll ee 
ssssssssssss cc aaaaaaaaaaaaa ll eeeeeeeee 
ssssssssssss cc aaaaaaaaaaaaa ll eeeeeeeee 

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

ss ss cc cc a a a a ll ee 
sssssssssssss ccccccccccccc a a a a lllllllllllll eeeeeeeeeeeee 
sssssssssss ccccccccccc a a a a lllllllllllll eeeeeeeeeeeee 

****************************••••··-·············································· *********************************'•********************************************** 
*********************************•********************************************** 
***** 
***** 
***** 
***** 

program verification information 

code system: scale version: 4.3 

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

***** ***** 
******************************************************************************** 
******************************************************************************** 
***** ***** 
***** ***** 
***** program: o0o004 ***** 
***** ***** 
***** creation date: 03/13/96 ***** 
***** ***** ***** library: /usr1/ornl/Scale/bin ***** ***** ***** ***** ***** 
***** test code: origens ***** 
***** ***** 
***** version: 3.0 ***** 
***** ***** 
***** jobnarae: davis ***** 
***** ***** 
***** date of execution: 08/28/96 ***** 
***** ***** ***** time of execution: 18!59:06 ***** 

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

66666666666 


