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Isotope Assay Data
Evaluated from High Burnup Spent Fuels
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SUMMARY

I. Project Title

Fuel Material Assay, Actinide, Isotope Depletion, Spent Fuel, PWR, High Burnup

IT. Objectives and Necessity of the Study

In case of transmutation fast reactor, a few percent TRU or minor actinide are
loaded with fuel materials for transmutation. As a fuel composition, U-Th-MA or
U-Pu-MA fuel are candidated in sodium cooled transmuter. The metal fuel fabrication
validity only has been studied about this fuel material. The most important point for
this evaluation is focused on the core performance change such as reactivity swing,
neutron spectrum and temperature coefficient depend on the variation of minor

actinide composition.

M. Contents and Scope of the Study

- Performance Evaluation of KALIMER core for M.A. transmutation
» Variation of M.A. isotopes content
+ Comparison of reactivity change
+ Analysis of Doppler coefficient at BOEC and EOEC
+ Analysis of Void coefficient at BOEC and EOEC
* Variation of M.A. isotopes total loading amount
+ Comparison of reactivity change
+ Analysis of Doppler coefficient at BOEC and EOEC
+ Analysis of Void coefficient at BOEC and EOEC

IV. Results of the Research and Development

The core performance were analyzed depend on the change of fuel composition in
sodium cooled fast reactor. As a reference core, KALIMER core with 600 MWe
thermal power was selected and a (U-Pu-MA)Zr metal alloy fuel was loaded in this
core. To maintain same cycle length, plutonium content was fixed and the variation

of reactivity, Doppler coefficient, and void coefficient were evaluated depend on the



change of M.A. amount.

V. Future Application of the Study

The present results can be applied to detail design of transmutation fast reactor.
All the research results which the limit of minor actinide content is determined can

be basic design database to core design.
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Table 3-1. Characteristic of Fuel Pin in MCNP code.

Fuel Pin Composition

- UO; density 10.96g/cm3

- Enrichment 5 w/o

- Gap (O}

- Cladding 7r

Geometry

- rf 0.413cm (Radius of fuel)

- rci 0.4215cm (Radius of cladding inside)
- 1CO 0.485cm (Radius of cladding outside) =3 3457
- rco 1.28524cm (1/2 pitch = 0.64262)

- Height 400cm

Fig. 3-3. Fuel Pin Geometry in MCNP code.
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Table 3-2. Comparison between MCNP input and calculator.

Volume Mass Atomdensity
MCNP Calculator MCNP Calculator MCNP Calculator
Fuel 214.343  214.343327 234.920 2.34920286  7.34E-02 7.34E-02
gab 8.91364  8.91364097 0.178273 0.17827282
cladding  72.3355 72.335485 289.342 289.34194
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°ol-&

F Flux: Fuel Pin AA 9498

o] dojyi= Fuel Pellet] ] FluxZ o]

3to] 1-Group
2133 Flux

Energy Collapsingdte] #AlAFe
3-4o A= -2

Flux
Energy Pellet Gap Cladding Coolant
5.80000E-08 1.27204E+00 1.43349E+00 4.42750E+00 6.50485E+00
1.80000E-07 1.14630E+00 1.20932E+00 3.69106E+00 5.15099E+00
7.80000E-07 7.75147E-01 7.95585E-01 2.41165E+00 3.28282E+00
1.07100E-06 1.68045E-01 1.70149E-01 5.14902E-01 6.91776E-01
4.00000E-06 7.11236E-01 7.19078E-01 2.15898E+00 2.90034E+00
9.11800E-06 3.84408E-01 4.13884E-01 1.25928E+00 1.74739E+00
1.00000E+01 1.70948E+01 1.68823E+01 5.03279E+01 6.60724E+01 Total flux
Total 2.15520E+01 2.16238E+01 6.47912E+01 8.63506E+01 1.94318E+02

Pin.

Table 3-4. 1-Group Cross-Section in U-238 and U-235 at Fuel
U-238
Energy (n,r) (n,2n) (n,3n) Total fisison
5.80000E-08 3.44456E+00 0.00000E+00 0.00000E+00 1.49230E-05
1.80000E-07 1.64813E+00 0.00000E+00 0.00000E+00 7.10613E-06
7.80000E-07 5.96210E-01 0.00000E+00 0.00000E+00 2.51602E-06
1.07100E-06 8.93938E-02 0.00000E+00 0.00000E+00 3.60373E-07
4.00000E-06 3.63272E-01 0.00000E+00 0.00000E+00 1.21943E-06
9.11800E-06 3.43969E+00 0.00000E+00 0.00000E+00 1.85537E-06
1.00000E+01 1.01550E+01 8.87662E-02 0.00000E+00 2.21397E+00
Total 1.97363E+01 8.87662E-02 0.00000E+00 2.21400E+00
1-Group XS 1.01567E-01 4.56810E-04 0.00000E+00 1.13937E-02
U-235
Energy (n,r) (n,2n) (n,3n) Total fisison
5.80000E-08 1.25975E+02 0.00000E+00 0.00000E+00 7.35943E+02
1.80000E-07 5.09903E+01 0.00000E+00 0.00000E+00 3.09417E+02
7.80000E-07 1.82167E+01 0.00000E+00 0.00000E+00 1.00571E+02
1.07100E-06 1.50431E+00 0.00000E+00 0.00000E+00 1.03906E+01
4.00000E-06 7.39746E+00 0.00000E+00 0.00000E+00 1.85295E+01
9.11800E-06 9.98529E+00 0.00000E+00 0.00000E+00 1.40787E+01
1.00000E+01 4.89763E+01 7.59921E-02 0.00000E+00 1.04488E+02
Total 2.63046E+02 7.59921E-02 0.00000E+00 1.29342E+03
1-Group XS 1.35369E+00 3.91072E-04 0.00000E+00 6.65622E+00
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Fuel Pin AAE& 1S o} dEdo] WA= 99 = Fuel pelletol] A 7o
Fluxe 2H S W& vlustr] 98] o & 3-504 o= 9 Fuel pellet
o

e Flux®t 1-Group Cross-Sectione 4 2] 3} t}.

Table 3-5. 1-Group Cross-Section of each energy field in U-238 and U-235

U-235
Energy Flux (n,r) (n,2n) (n,3n) Total Fission
5.80000E-08 1.27204E+00 1.25975E+02 0.00000E+00 0.00000E+00 7.35943E+02
1.80000E-07 1.14630E+00 5.09903E+01 0.00000E+00 0.00000E+00 3.09417E+02
7.80000E-07 7.75147E-01 1.82167E+01 0.00000E+00 0.00000E+00 1.00571E+02
1.07100E-06 1.68045E-01 1.50431E+00 0.00000E+00 0.00000E+00 1.03906E+01
4.00000E-06 7.11236E-01 7.39746E+00 0.00000E+00 0.00000E+00 1.85295E+01
9.11800E-06 3.84408E-01 9.98529E+00 0.00000E+00 0.00000E+00 1.40787E+01
1.00000E+01 1.70948E+01 4.89763E+01 7.59921E-02 0.00000E+00 1.04488E+02
Total 2.15520E+01 2.63046E+02 7.59921E-02 0.00000E+00 1.29342E+03
1-Group XS 1.22052E+01 3.52599E-03 0.00000E+00 6.00139E+01

U-238
Energy Flux (n,r) (n,2n) (n,3n) Total Fission
5.80000E-08 1.27204E+00 3.44456E+00 0.00000E+00 0.00000E+00 1.49230E-05
1.80000E-07 1.14630E+00 1.64813E+00 0.00000E+00 0.00000E+00 7.10613E-06
7.80000E-07 7.75147E-01 5.96210E-01 0.00000E+00 0.00000E+00 2.51602E-06
1.07100E-06 1.68045E-01 8.93938E-02 0.00000E+00 0.00000E+00 3.60373E-07
4.00000E-06 7.11236E-01 3.63272E-01 0.00000E+00 0.00000E+00 1.21943E-06
9.11800E-06 3.84408E-01 3.43969E+00 0.00000E+00 0.00000E+00 1.85537E-06
1.00000E+01 1.70948E+01 1.01550E+01 8.87662E-02 0.00000E+00 2.21397E+00
Total 2.15520E+01 1.97363E+01 8.87662E-02 0.00000E+00 2.21400E+00
1-Group XS 9.15753E-01 4.11870E-03 0.00000E+00 1.02728E-01

. 0~10MeVe =] 99S 20-Groupl = Collapsing

Group collapsing®] W& 1-Group Cross-Section®] =}o|& H|uL3d}7] ¢3sle] 0~
10MeV el oA S 20-Groupl = Energy Collapsingste] #AAHS =335t th.
E 364 ddsg HA FluxE el % 3-7904= 8w 9 1-Group

Cross—Sectiong YWEFH AT}



Table 3-6. 20-Group, Flux at Fuel Pin.

Flux

Energy Pellet Gap Cladding Coolant
1.00000E-08 8.13036E-02 1.05529E-01 3.33265E-01 5.39943E-01
1.00000E-07 1.85411E+00 2.03312E+00 6.25042E+00 8.99092E+00
3.00000E-07 7.57783E-01 7.89139E-01 2.40479E+00 3.32269E+00
1.00000E-06 6.32749E-01 6.44255E-01 1.94662E+00 2.62982E+00
2.00000E-06 3.70564E-01 3.76221E-01 1.12878E+00 1.51820E+00
3.00000E-06 2.21089E-01 2.22719E-01 6.71723E-01 8.97860E-01
4.00000E-06 1.55171E-01 1.56644E-01 4.68498E-01 6.31337E-01
5.00000E-06 1.20014E-01 1.22742E-01 3.66433E-01 4.91363E-01
6.00000E-06 9.20926E-02 9.49518E-02 2.85999E-01 3.91134E-01
9.00000E-06 1.65054E-01 1.88667E-01 5.84056E-01 8.34934E-01
1.00000E-05 6.03931E-02 6.16473E-02 1.83943E-01 2.47445E-01
1.10000E-05 5.57023E-02 5.67538E-02 1.72307E-01 2.28571E-01
1.90000E-05 3.12837E-01 3.17830E-01 9.58123E-01 1.29243E+00
2.00000E-05 2.34289E-02 2.50699E-02 7.78119E-02 1.10462E-01
2.10000E-05 1.24674E-02 1.95693E-02 6.22212E-02 9.45923E-02
3.00000E-05 2.02585E-01 2.09208E-01 6.32595E-01 8.65187E-01
4.00000E-05 1.47635E-01 1.60595E-01 4.90669E-01 6.81543E-01
5.00000E-05 1.40925E-01 1.41900E-01 4.28280E-01 5.74948E-01
2.00000E-03 2.43911E+00 2.48977E+00 7.48711E+00 1.00807E+01
1.00000E+01 1.37069E+01 1.34074E+01 3.98576E+01 5.19265E+01

Total 2.15520E+01 2.16238E+01 6.47912E+01 8.63506E+01
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Table 3-7. 1-Group Cross—-Section in U-238 and U-235 at Fuel Pin.

U-235

Energy (n,r) (n,2n) (n,3n) Total fisison
1.00000E-08 1.91856E+01 0.00000E+00 0.00000E+00 1.03096E+02
1.00000E-07 1.39892E+02 0.00000E+00 0.00000E+00 8.37117E+02
3.00000E-07 2.86823E+01 0.00000E+00 0.00000E+00 1.56085E+02
1.00000E-06 8.39478E+00 0.00000E+00 0.00000E+00 5.72066E+01
2.00000E-06 3.93608E+00 0.00000E+00 0.00000E+00 1.38339E+01
3.00000E-06 1.77807E+00 0.00000E+00 0.00000E+00 2.87244E+00
4.00000E-06 2.21530E+00 0.00000E+00 0.00000E+00 4.64119E+00
5.00000E-06 2.54342E+00 0.00000E+00 0.00000E+00 6.68713E-01
6.00000E-06 3.42345E-01 0.00000E+00 0.00000E+00 1.20596E+00
9.00000E-06 6.91040E+00 0.00000E+00 0.00000E+00 1.14685E+01
1.00000E-05 1.07512E+00 0.00000E+00 0.00000E+00 3.34071E+00
1.10000E-05 3.70941E-01 0.00000E+00 0.00000E+00 1.03038E+00
1.90000E-05 1.16251E+01 0.00000E+00 0.00000E+00 1.20671E+01
2.00000E-05 2.32158E+00 0.00000E+00 0.00000E+00 3.97735E+00
2.10000E-05 1.46303E-01 0.00000E+00 0.00000E+00 2.76448E-01
3.00000E-05 3.46508E+00 0.00000E+00 0.00000E+00 7.16499E+00
4.00000E-05 5.30785E+00 0.00000E+00 0.00000E+00 8.30873E+00
5.00000E-05 2.70163E+00 0.00000E+00 0.00000E+00 4.65511E+00
2.00000E-03 1.75247E+01 0.00000E+00 0.00000E+00 4.22860E+01
1.00000E+01 4.62715E+00 7.59921E-02 0.00000E+00 2.21170E+01

Total 2.63046E+02 7.59921E-02 0.00000E+00 1.29342E+03
1-Group XS 1.35369E+00 3.91072E-04 0.00000E+00 6.65622E+00

U-238

Energy (n,r) (n,2n) (n,3n) Total fisison
1.00000E-08 4.60549E-01 0.00000E+00 0.00000E+00 1.99833E-06
1.00000E-07 4.04103E+00 0.00000E+00 0.00000E+00 1.74886E-05
3.00000E-07 8.48277E-01 0.00000E+00 0.00000E+00 3.64004E-06
1.00000E-06 4.10240E-01 0.00000E+00 0.00000E+00 1.70601E-06
2.00000E-06 1.77977E-01 0.00000E+00 0.00000E+00 6.79201E-07
3.00000E-06 1.07492E-01 0.00000E+00 0.00000E+00 3.55738E-07
4.00000E-06 9.60043E-02 0.00000E+00 0.00000E+00 2.57029E-07
5.00000E-06 1.40292E-01 0.00000E+00 0.00000E+00 2.41549E-07
6.00000E-06 3.11773E-01 0.00000E+00 0.00000E+00 3.41753E-07
9.00000E-06 2.98273E+00 0.00000E+00 0.00000E+00 1.26986E-06
1.00000E-05 3.29643E-02 0.00000E+00 0.00000E+00 2.14704E-08
1.10000E-05 5.72456E-02 0.00000E+00 0.00000E+00 2.60439E-08
1.90000E-05 1.73178E-01 0.00000E+00 0.00000E+00 4.75320E-07
2.00000E-05 1.34792E-01 0.00000E+00 0.00000E+00 3.18765E-07
2.10000E-05 9.18619E-01 0.00000E+00 0.00000E+00 2.22101E-06
3.00000E-05 7.01574E-01 0.00000E+00 0.00000E+00 1.49682E-06
4.00000E-05 1.38616E+00 0.00000E+00 0.00000E+00 6.49753E-07
5.00000E-05 5.54467E-02 0.00000E+00 0.00000E+00 1.45741E-08
2.00000E-03 4.01839E+00 0.00000E+00 0.00000E+00 7.65584E-04
1.00000E+01 2.68156E+00 8.87662E-02 0.00000E+00 2.21320E+00

Total 1.97363E+01 8.87662E-02 0.00000E+00 2.21400E+00
1-Group XS 1.01567E-01 4.56810E-04 0.00000E+00 1.13937E-02
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20-Group®] Fuel Pin AAE 1S wje} dEdoe] A= 99 = Fuel
pelletel A9kl FluxE 2H S WE Hlwstr] 93] o 3E 3-8 oz 949
1 Fuel pellett] 9] Flux®} 1-Group Cross—Sectiong A 2] 3} t}.

Table 3-8. 1-Group Cross-Section of each energy field in U-238 and U-235.

U-235
Energy celll Flux (n,r) (n,2n) (n,3n) Total fisison
1.00000E-08 8.13036E-02 1.91856E+01 0.00000E+00 0.00000E+00 1.03096E+02
1.00000E-07 1.85411E+00 1.39892E+02 0.00000E+00 0.00000E+00 8.37117E+02
3.00000E-07 7.57783E-01 2.86823E+01 0.00000E+00 0.00000E+00 1.56085E+02
1.00000E-06 6.32749E-01 8.39478E+00 0.00000E+00 0.00000E+00 5.72066E+01
2.00000E-06 3.70564E-01 3.93608E+00 0.00000E+00 0.00000E+00 1.38339E+01
3.00000E-06 2.21089E-01 1.77807E+00 0.00000E+00 0.00000E+00 2.87244E+00
4.00000E-06 1.55171E-01 2.21530E+00 0.00000E+00 0.00000E+00 4.64119E+00
5.00000E-06 1.20014E-01 2.54342E+00 0.00000E+00 0.00000E+00 6.68713E-01
6.00000E-06 9.20926E-02 3.42345E-01 0.00000E+00 0.00000E+00 1.20596E+00
9.00000E-06 1.65054E-01 6.91040E+00 0.00000E+00 0.00000E+00 1.14685E+01
1.00000E-05 6.03931E-02 1.07512E+00 0.00000E+00 0.00000E+00 3.34071E+00
1.10000E-05 5.57023E-02 3.70941E-01 0.00000E+00 0.00000E+00 1.03038E+00
1.90000E-05 3.12837E-01 1.16251E+01 0.00000E+00 0.00000E+00 1.20671E+01
2.00000E-05 2.34289E-02 2.32158E+00 0.00000E+00 0.00000E+00 3.97735E+00
2.10000E-05 1.24674E-02 1.46303E-01 0.00000E+00 0.00000E+00 2.76448E-01
3.00000E-05 2.02585E-01 3.46508E+00 0.00000E+00 0.00000E+00 7.16499E+00
4.00000E-05 1.47635E-01 5.30785E+00 0.00000E+00 0.00000E+00 8.30873E+00
5.00000E-05 1.40925E-01 2.70163E+00 0.00000E+00 0.00000E+00 4.65511E+00
2.00000E-03 2.43911E+00 1.75247E+01 0.00000E+00 0.00000E+00 4.22860E+01
1.00000E+01 1.37069E+01 4.62715E+00 7.59921E-02 0.00000E+00 2.21170E+01
Total 2.15520E+01 2.63046E+02 7.59921E-02 0.00000E+00 1.29342E+03
1-Group XS 1.22052E+01 3.52599E-03 0.00000E+00 6.00139E+01

U-238
Energy celll (n,n) (n,2n) (n,3n) Total fisison
1.00000E-08 8.13036E-02 4.60549E-01 0.00000E+00 0.00000E+00 1.99833E-06
1.00000E-07 1.85411E+00 4.04103E+00 0.00000E+00 0.00000E+00 1.74886E-05
3.00000E-07 7.57783E-01 8.48277E-01 0.00000E+00 0.00000E+00 3.64004E-06
1.00000E-06 6.32749E-01 4.10240E-01 0.00000E+00 0.00000E+00 1.70601E-06
2.00000E-06 3.70564E-01 1.77977E-01 0.00000E+00 0.00000E+00 6.79201E-07
3.00000E-06 2.21089E-01 1.07492E-01 0.00000E+00 0.00000E+00 3.55738E-07
4.00000E-06 1.55171E-01 9.60043E-02 0.00000E+00 0.00000E+00 2.57029E-07
5.00000E-06 1.20014E-01 1.40292E-01 0.00000E+00 0.00000E+00 2.41549E-07
6.00000E-06 9.20926E-02 3.11773E-01 0.00000E+00 0.00000E+00 3.41753E-07
9.00000E-06 1.65054E-01 2.98273E+00 0.00000E+00 0.00000E+00 1.26986E-06
1.00000E-05 6.03931E-02 3.29643E-02 0.00000E+00 0.00000E+00 2.14704E-08
1.10000E-05 5.57023E-02 5.72456E-02 0.00000E+00 0.00000E+00 2.60439E-08
1.90000E-05 3.12837E-01 1.73178E-01 0.00000E+00 0.00000E+00 4.75320E-07
2.00000E-05 2.34289E-02 1.34792E-01 0.00000E+00 0.00000E+00 3.18765E-07
2.10000E-05 1.24674E-02 9.18619E-01 0.00000E+00 0.00000E+00 2.22101E-06
3.00000E-05 2.02585E-01 7.01574E-01 0.00000E+00 0.00000E+00 1.49682E-06
4.00000E-05 1.47635E-01 1.38616E+00 0.00000E+00 0.00000E+00 6.49753E-07
5.00000E-05 1.40925E-01 5.54467E-02 0.00000E+00 0.00000E+00 1.45741E-08
2.00000E-03 2.43911E+00 4.01839E+00 0.00000E+00 0.00000E+00 7.65584E-04
1.00000E+01 1.37069E+01 2.68156E+00 8.87662E-02 0.00000E+00 2.21320E+00
Total 2.15520E+01 1.97363E+01 8.87662E-02 0.00000E+00 2.21400E+00
1-Group XS 9.15753E-01 4.11870E-03 0.00000E+00 1.02728E-01
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Table 3-9. 11-Group, Flux at Fuel Pin.

Flux
Energy Pellet Gap Cladding Coolant
1.00000E-09 5.33867E-04 1.12404E-03 3.65490E-03 7.24507E-03
1.00000E-08 8.07698E-02 1.04405E-01 3.29610E-01 5.32698E-01
1.00000E-07 1.85411E+00 2.03312E+00 6.25042E+00 8.99092E+00
1.00000E-06 1.39053E+00 1.43339E+00 4.35141E+00 5.95251E+00
1.00000E-05 1.18438E+00 1.22359E+00 3.68943E+00 5.01228E+00
1.00000E-04 1.32266E+00 1.36923E+00 4.14636E+00 5.63164E+00
1.00000E-03 1.52501E+00 1.55864E+00 4.68144E+00 6.31032E+00
1.00000E-02 1.67060E+00 1.68760E+00 5.07459E+00 6.78862E+00
1.00000E-01 2.12500E+00 2.11927E+00 6.35899E+00 8.45720E+00
1.00000E+00 5.16696E+00 5.03504E+00 1.49538E+01 1.93812E+01
2.00000E+01 5.24213E+00 5.06887E+00 1.49825E+01 1.93264E+01 Total flux
Total 2.15627E+01 2.16343E+01 6.48222E+01 8.63911E+01 1.94410E+02

Table 3-10. 1-Group Cross—Section in U-238 and U-235 at Fuel Pin.

U-235
(n,r) | (n,2n) (n,3n) | Total fisison
1.00000E-09 3.99935E-01 0.00000E+00 0.00000E+00 2.11005E+00
1.00000E-08 1.87857E+01 0.00000E+00 0.00000E+00 1.00986E+02
1.00000E-07 1.39892E+02 0.00000E+00 0.00000E+00 8.37117E+02
1.00000E-06 3.70770E+01 0.00000E+00 0.00000E+00 2.13291E+02
1.00000E-05 1.88007E+01 0.00000E+00 0.00000E+00 3.80314E+01
1.00000E-04 3.19390E+01 0.00000E+00 0.00000E+00 5.19227E+01
1.00000E-03 9.90448E+00 0.00000E+00 0.00000E+00 2.42756E+01
1.00000E-02 3.48105E+00 0.00000E+00 0.00000E+00 8.55731E+00
1.00000E-01 1.42276E+00 0.00000E+00 0.00000E+00 4.41560E+00
1.00000E+00 1.06425E+00 0.00000E+00 0.00000E+00 6.34025E+00
2.00000E+01 2.78778E-01 8.43246E-02 6.37501E-05 6.39063E+00
Total 2.63046E+02 8.43246E-02 6.37501E-05 1.29344E+03
1-Group XS 1.35305E+00 I 4.33746E-04 3.27915E-07 6.65315E+00

U-238
(n,r) (n,2n) (n,3n) Total fisison
1.00000E-09 9.24945E-03 0.00000E+00 0.00000E+00 4.01489E-08
1.00000E-08 4.51299E-01 0.00000E+00 0.00000E+00 1.95818E-06
1.00000E-07 4.04103E+00 0.00000E+00 0.00000E+00 1.74886E-05
1.00000E-06 1.25852E+00 0.00000E+00 0.00000E+00 5.34605E-06
1.00000E-05 3.84923E+00 0.00000E+00 0.00000E+00 3.16660E-06
1.00000E-04 4.33753E+00 0.00000E+00 0.00000E+00 7.21523E-06
1.00000E-03 2.60169E+00 0.00000E+00 0.00000E+00 5.97537E-04
1.00000E-02 1.43455E+00 0.00000E+00 0.00000E+00 2.05346E-04
1.00000E-01 8.75171E-01 0.00000E+00 0.00000E+00 3.62505E-04
1.00000E+00 6.32347E-01 0.00000E+00 0.00000E+00 1.07285E-02
2.00000E+01 2.45696E-01 1.03573E-01 6.58262E-04 2.21282E+00
Total 1.97363E+01 1.03573E-01 6.58262E-04 2.22474E+00
1-Group XS 1.01519E-01 5.32755E-04 3.38594E-06 1.14435E-02
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Table 3-11. 1-Group Cross—Section of each energy field in U-238 and U-235.

U-235
celll flux (n,r) (n,2n) (n,3n) Total fisison
1.00000E-09 5.33867E-04 3.99935E-01 0.00000E+00 0.00000E+00 2.11005E+00
1.00000E-08 8.07698E-02 1.87857E+01 0.00000E+00 0.00000E+00 1.00986E+02
1.00000E-07 1.85411E+00 1.39892E+02 0.00000E+00 0.00000E+00 8.37117E+02
1.00000E-06 1.39053E+00 3.70770E+01 0.00000E+00 0.00000E+00 2.13291E+02
1.00000E-05 1.18438E+00 1.88007E+01 0.00000E+00 0.00000E+00 3.80314E+01
1.00000E-04 1.32266E+00 3.19390E+01 0.00000E+00 0.00000E+00 5.19227E+01
1.00000E-03 1.52501E+00 9.90448E+00 0.00000E+00 0.00000E+00 2.42756E+01
1.00000E-02 1.67060E+00 3.48105E+00 0.00000E+00 0.00000E+00 8.55731E+00
1.00000E-01 2.12500E+00 1.42276E+00 0.00000E+00 0.00000E+00 4.41560E+00
1.00000E+00 5.16696E+00 1.06425E+00 0.00000E+00 0.00000E+00 6.34025E+00
2.00000E+01 5.24213E+00 2.78778E-01 8.43246E-02 6.37501E-05 6.39063E+00
Total 2.15627E+01 2.63046E+02 8.43246E-02 6.37501E-05 1.29344E+03
1-Group XS 1.21991E+01 3.91067E-03 2.95650E-06 5.99851E+01

U-238
celll flux (n,r) (n,2n) (n,3n) Total fisison
1.00000E-09 5.33867E-04 9.24945E-03 0.00000E+00 0.00000E+00 4.01489E-08
1.00000E-08 8.07698E-02 4.51299E-01 0.00000E+00 0.00000E+00 1.95818E-06
1.00000E-07 1.85411E+00 4.04103E+00 0.00000E+00 0.00000E+00 1.74886E-05
1.00000E-06 1.39053E+00 1.25852E+00 0.00000E+00 0.00000E+00 5.34605E-06
1.00000E-05 1.18438E+00 3.84923E+00 0.00000E+00 0.00000E+00 3.16660E-06
1.00000E-04 1.32266E+00 4.33753E+00 0.00000E+00 0.00000E+00 7.21523E-06
1.00000E-03 1.52501E+00 2.60169E+00 0.00000E+00 0.00000E+00 5.97537E-04
1.00000E-02 1.67060E+00 1.43455E+00 0.00000E+00 0.00000E+00 2.05346E-04
1.00000E-01 2.12500E+00 8.75171E-01 0.00000E+00 0.00000E+00 3.62505E-04
1.00000E+00 5.16696E+00 6.32347E-01 0.00000E+00 0.00000E+00 1.07285E-02
2.00000E+01 5.24213E+00 2.45696E-01 1.03573E-01 6.58262E-04 2.21282E+00
Total 2.15627E+01 1.97363E+01 1.03573E-01 6.58262E-04 2.22474E+00
1-Group XS 9.15298E-01 4.80334E-03 3.05278E-05 1.03175E-01
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Table 3-12. 20-Group, Flux at Fuel Pin.

Flux

Energy Pellet Gap Cladding Coolant
2.00000E-18 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-17 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-16 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-15 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-14 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-13 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-12 0.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2.00000E-11 6.70909E-09 0.00000E+00 0.00000E+00 3.94207E-06
2.00000E-10 1.22744E-05 4.33866E-05 1.42615E-04 2.94626E-04
2.00000E-09 2.55204E-03 4.50472E-03 1.44409E-02 2.70367E-02
2.00000E-08 2.89623E-01 3.48153E-01 1.09241E+00 1.67488E+00
2.00000E-07 2.18874E+00 2.35490E+00 7.20764E+00 1.02256E+01
2.00000E-06 1.21557E+00 1.24066E+00 3.74923E+00 5.07378E+00
2.00000E-05 1.20578E+00 1.24702E+00 3.76889E+00 5.12554E+00
2.00000E-04 1.37131E+00 1.42705E+00 4.30952E+00 5.85029E+00
2.00000E-03 1.57141E+00 1.59399E+00 4.79135E+00 6.44668E+00
2.00000E-02 1.73503E+00 1.74798E+00 5.25365E+00 7.02340E+00
2.00000E-01 2.56514E+00 2.54227E+00 7.61454E+00 1.00737E+01
2.00000E+00 6.49496E+00 6.29634E+00 1.86599E+01 2.40603E+01
2.00000E+01 2.92255E+00 2.83137E+00 8.36044E+00 1.08095E+01

Total 2.15627E+01 2.16343E+01 6.48222E+01 8.63911E+01
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Table 3-13. 1-Group Cross—Section in U-238 and U-235 at Fuel Pin.

U-235

Energy (n,r) (n,2n) | (n,3n) Total fisison
2.00000E-18 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-17 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-16 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-15 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-14 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-13 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-12 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+00
2.00000E-11 3.38007E-05 0.00000E+ 00 0.00000E+ 00 1.78354E-04
2.00000E-10 1.95421E-02 0.00000E+ 00 0.00000E+ 00 1.03110E-01
2.00000E-09 1.35000E+ 00 0.00000E+ 00 0.00000E+ 00 7.12560E+00

2.00000E-08
2.00000E-07
2.00000E-06
2.00000E-05
2.00000E-04
2.00000E-03
2.00000E-02
2.00000E-01
2.00000E+ 00
2.00000E+ 01

4.67771E+01
1.30986E+ 02
2.09577E+01
2.91822E+01
2.19421E+01
7.20349E+ 00
2.36147E+ 00
1.27117E+ 00
9.14360E-01
8.01631E-02

0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
8.43246E-02

0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
6.37501E-05

2.59554E+02
7.89812E+02
1.10744E+02
4.12724E+01
4.37848E+01
1.89065E+01
6.44836E+00
4.38821E+00
7.75440E+00
3.54505E+00

Total

2.63046E+ 02

8.43246E-02

6.37501E-05

1.29344E+03

2.00000E-15
2.00000E-14
2.00000E-13
2.00000E-12
2.00000E-11
2.00000E-10
2.00000E-09
2.00000E-08
2.00000E-07
2.00000E-06
2.00000E-05
2.00000E-04
2.00000E-03
2.00000E-02
2.00000E-01
2.00000E+ 00
2.00000E+ 01
Total

0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
7.80014E-07
4.51025E-04
3.13192E-02
1.17526E+ 00
3.94962E+ 00
7.81421E-01
4.03647E+ 00
5.03278E+ 00
2.04741E+ 00
1.27176E+ 00
6.77861E-01
6.72146E-01
5.98109E-02
1.97363E+ 01

0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
1.03573E-01
1.03573E-01

0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
6.58262E-04
6.58262E-04

1-Group XS 1.35305E+ 00 4.33746E-04 3.27915E-07 6.65315E+00
U-238
Energy (n,r) (n,2n) (n,3n) Total fisison
2.00000E-18 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00
2.00000E-17 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00
2.00000E-16 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00 0.00000E+ 00

0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
0.00000E+ 00
3.38595E-12
1.95783E-09
1.35941E-07
5.09740E-06
1.70677E-05
3.20917E-06
3.30753E-06
6.98837E-06
7.62977E-04
3.10193E-04
1.82484E-04
5.91915E-01
1.63154E+ 00
2.22474E+ 00

1-Group XS

1.01519E-01

5.32755E-04

3.38594E-06

1.14435E-02
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Table 3-14. 11-Group, Flux at Fuel Pin.

Flux
Energy Pellet Gap Cladding Coolant
2.000E-09 9.075E-04 1.489E-03 4.641E-03 8.741E-03
2.000E-08 1.222E-01 1.424E-01 4.412E-01 6.700E-01
2.000E-07 2.383E+00 2.523E+00 7.713E+00 1.085E+01
2.000E-06 1.256E+00 1.325E+00 4.038E+00 5.609E+00
2.000E-05 1.185E+00 1.236E+00 3.751E+00 5.120E+00
2.000E-04 1.360E+00 1.407E+00 4.244E+00 5.763E+00
2.000E-03 1.541E+00 1.572E+00 4.738E+00 6.362E+00
2.000E-02 1.673E+00 1.689E+00 5.075E+00 6.801E+00
2.000E-01 2.130E+00 2.125E+00 6.374E+00 8.495E+00
2.000E+00 5.144E+00 5.005E+00 1.487E+01 1.929E+01
2.000E+01 5.370E+00 5.181E+00 1.534E+01 1.980E+01 Total flux
Total 2.216E+01 2.221E+01 6.659E+01 8.877E+01 1.997E+02 |

Table 3-15. 1-Group Cross-Section of each nuclide (U, MA) at Fuel Pin.

U-235
Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 6.159E-01 0.000E+00 0.000E+00 3.616E+00
2.000E-08 2.640E+01 0.000E+00 0.000E+00 1.554E+02
2.000E-07 1.841E+02 0.000E+00 0.000E+00 1.091E+03
2.000E-06 3.560E+01 0.000E+00 0.000E+00 1.942E+02
2.000E-05 2.007E+01 0.000E+00 0.000E+00 3.715E+01
2.000E-04 3.697E+01 0.000E+00 0.000E+00 5.804E+01
2.000E-03 1.191E+01 0.000E+00 0.000E+00 2.461E+01
2.000E-02 3.375E+00 0.000E+00 0.000E+00 8.553E+00
2.000E-01 1.539E+00 0.000E+00 0.000E+00 4.309E+00
2.000E+00 1.120E+00 0.000E+00 0.000E+00 6.434E+00
2.000E+01 2.879E-01 6.231E-02 3.524E-05 6.642E+00
Total 3.220E+02 6.231E-02 3.524E-05 1.590E+03
1-Group XS 1.612E+00 3.120E-04 1.764E-07 7.960E+00
pellet2re| flux 124 1.453E+01 7.173E+01
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U-238

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 1.570E-02 0.000E+00 0.000E+00 3.082E-08
2.000E-08 6.851E-01 0.000E+00 0.000E+00 1.343E-06
2.000E-07 5.258E+00 0.000E+00 0.000E+00 1.025E-05
2.000E-06 1.157E+00 0.000E+00 0.000E+00 2.167E-06
2.000E-05 3.864E+00 0.000E+00 0.000E+00 2.079E-06
2.000E-04 4.312E+00 0.000E+00 0.000E+00 7.387E-06
2.000E-03 2.598E+00 0.000E+00 0.000E+00 4.182E-04
2.000E-02 1.563E+00 0.000E+00 0.000E+00 1.703E-04
2.000E-01 9.062E-01 0.000E+00 0.000E+00 1.605E-04
2.000E+00 6.444E-01 0.000E+00 0.000E+00 1.100E-02
2.000E+01 2.439E-01 1.217E-01 4 .942E-04 2.287E+00

Total 2.125E+01 1.217E-01 4.942E-04 2.298E+00
1-Group XS 1.064E-01 6.094E-04 2.474E-06 1.151E-02
pellet2te] flux 124 9.587E-01 1.037E-01

Np—237

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 1.097E+00 0.000E+00 0.000E+00 1.100E-04
2.000E-08 4.658E+01 0.000E+00 0.000E+00 4.650E-03
2.000E-07 3.119E+02 0.000E+00 0.000E+00 3.029E-02
2.000E-06 1.801E+02 0.000E+00 0.000E+00 9.077E-03
2.000E-05 1.592E+02 0.000E+00 0.000E+00 9.542E-03
2.000E-04 1.036E+02 0.000E+00 0.000E+00 7.050E-02
2.000E-03 3.577E+01 0.000E+00 0.000E+00 7.716E-02
2.000E-02 1.079E+01 0.000E+00 0.000E+00 2.319E-02
2.000E-01 3.857E+00 0.000E+00 0.000E+00 2.826E-02
2.000E+00 2.498E+00 0.000E+00 0.000E+00 2.709E+00
2.000E+01 2.909E-01 1.140E-02 6.726E-05 8.761E+00

Total 8.557E+02 1.140E-02 6.726E-05 1.172E+01
1-Group XS 4.284E+00 5.706E-05 3.367E-07 5.869E-02
pellet2re| flux 124 3.861E+01 5.289E-01

Pu-238

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 3.683E+00 0.000E+00 0.000E+00 1.116E-01
2.000E-08 1.563E+02 0.000E+00 0.000E+00 4.738E+00
2.000E-07 1.019E+03 0.000E+00 0.000E+00 3.091E+01
2.000E-06 1.159E+02 0.000E+00 0.000E+00 3.526E+00
2.000E-05 2.587E+01 0.000E+00 0.000E+00 1.375E+00
2.000E-04 3.073E+01 0.000E+00 0.000E+00 2.161E+00
2.000E-03 2.534E+01 0.000E+00 0.000E+00 6.567E+00
2.000E-02 4.541E+00 0.000E+00 0.000E+00 2.688E+00
2.000E-01 1.833E+00 0.000E+00 0.000E+00 1.384E+00
2.000E+00 1.603E+00 0.000E+00 0.000E+00 6.725E+00
2.000E+01 4.518E-01 3.557E-02 4.000E-04 1.179E+01

Total 1.386E+03 3.557E-02 4.000E-04 7.198E+01
1-Group XS 6.937E+00 1.781E-04 2.003E-06 3.604E-01
pellet2re| flux 124 6.252E+01 3.248E+00

Pu-239

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 1.421E+00 0.000E+00 0.000E+00 4.532E+00
2.000E-08 6.037E+01 0.000E+00 0.000E+00 1.860E+02
2.000E-07 5.866E+02 0.000E+00 0.000E+00 1.497E+03
2.000E-06 5.119E+02 0.000E+00 0.000E+00 8.209E+02
2.000E-05 1.355E+01 0.000E+00 0.000E+00 2.687E+01
2.000E-04 5.931E+01 0.000E+00 0.000E+00 8.030E+01
2.000E-03 1.848E+01 0.000E+00 0.000E+00 2.007E+01
2.000E-02 4.409E+00 0.000E+00 0.000E+00 5.405E+00
2.000E-01 1.165E+00 0.000E+00 0.000E+00 3.540E+00
2.000E+00 6.603E-01 0.000E+00 0.000E+00 8.208E+00
2.000E+01 4.556E-02 2.613E-02 2.622E-05 1.002E+01

Total 1.258E+03 2.613E-02 2.622E-05 2.663E+03
1-Group XS 6.298E+00 1.308E-04 1.313E-07 1.333E+01
pellet2re| flux 12 5.675E+01 1.202E+02
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Pu-240

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 1.615E+00 0.000E+00 0.000E+00 3.194E-04
2.000E-08 7.118E+01 0.000E+00 0.000E+00 1.406E-02
2.000E-07 5.812E+02 0.000E+00 0.000E+00 1.142E-01
2.000E-06 5.226E+02 0.000E+00 0.000E+00 9.617E-02
2.000E-05 9.091E+02 0.000E+00 0.000E+00 1.644E-01
2.000E-04 5.210E+01 0.000E+00 0.000E+00 1.376E-01
2.000E-03 1.988E+01 0.000E+00 0.000E+00 1.422E-01
2.000E-02 3.681E+00 0.000E+00 0.000E+00 2.073E-01
2.000E-01 1.461E+00 0.000E+00 0.000E+00 1.612E-01
2.000E+00 9.422E-01 0.000E+00 0.000E+00 2.683E+00
2.000E+01 2.683E-01 1.162E-02 7.341E-05 8.823E+00

Total 2.164E+03 1.162E-02 7.341E-05 1.254E+01

1-Group XS 1.083E+01 5.819E-05 3.675E-07 6.280E-02

pellet?te] flux 124 9.763E+01 5.659E-01
Am-241

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 5.955E+00 0.000E+00 0.000E+00 2.145E-02
2.000E-08 1.805E+02 0.000E+00 0.000E+00 9.078E-01
2.000E-07 1.118E+03 0.000E+00 0.000E+00 6.133E+00
2.000E-06 8.511E+02 0.000E+00 0.000E+00 4.253E+00
2.000E-05 3.516E+02 0.000E+00 0.000E+00 1.704E+00
2.000E-04 7.923E+01 0.000E+00 0.000E+00 3.790E-01
2.000E-03 3.467E+01 0.000E+00 0.000E+00 2.614E-01
2.000E-02 1.077E+01 0.000E+00 0.000E+00 1.054E-01
2.000E-01 4.533E+00 0.000E+00 0.000E+00 4.023E-02
2.000E+00 3.764E+00 0.000E+00 0.000E+00 1.319E+00
2.000E+01 4.998E-01 9.556E-03 7.469E-05 1.041E+01

Total 2.641E+03 9.556E-03 7.469E-05 2.553E+01

1-Group XS 1.322E+01 4.784E-05 3.739E-07 1.278E-01

pellet2re| flux 124 1.191E+02 1.152E+00
Am—243

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 4.272E-01 0.000E+00 0.000E+00 0.000E+00
2.000E-08 1.871E+01 0.000E+00 0.000E+00 0.000E+00
2.000E-07 1.475E+02 0.000E+00 0.000E+00 0.000E+00
2.000E-06 6.088E+01 0.000E+00 0.000E+00 0.000E+00
2.000E-05 7.767E+02 0.000E+00 0.000E+00 0.000E+00
2.000E-04 9.107E+01 0.000E+00 0.000E+00 0.000E+00
2.000E-03 3.116E+01 0.000E+00 0.000E+00 3.411E-04
2.000E-02 8.617E+00 0.000E+00 0.000E+00 1.274E-02
2.000E-01 2.837E+00 0.000E+00 0.000E+00 3.441E-02
2.000E+00 1.067E+00 0.000E+00 0.000E+00 9.939E-01
2.000E+01 1.325E-01 6.249E-03 3.874E-05 8.509E+00

Total 1.139E+03 6.249E-03 3.874E-05 9.550E+00

1-Group XS 5.703E+00 3.129E-05 1.940E-07 4.781E-02

pellet2re| flux 124 5.139E+01 4.309E-01
Cm-242

Energy (n,r) (n,2n) (n,3n) Total Fission
2.000E-09 1.017E-01 0.000E+00 0.000E+00 1.790E-02
2.000E-08 4.418E+00 0.000E+00 0.000E+00 7.779E-01
2.000E-07 3.297E+01 0.000E+00 0.000E+00 5.794E+00
2.000E-06 6.162E+00 0.000E+00 0.000E+00 1.071E+00
2.000E-05 7.346E-01 0.000E+00 0.000E+00 1.005E-01
2.000E-04 8.132E+01 0.000E+00 0.000E+00 2.177E-03
2.000E-03 1.191E+01 0.000E+00 0.000E+00 1.684E-03
2.000E-02 2.888E+00 0.000E+00 0.000E+00 8.268E-03
2.000E-01 6.777E-01 0.000E+00 0.000E+00 1.150E-02
2.000E+00 2.944E-01 0.000E+00 0.000E+00 4.257E-01
2.000E+01 5.982E-02 1.447E-03 1.688E-06 7.369E+00

Total 1.415E+02 1.447E-03 1.688E-06 1.558E+01
1-Group XS 7.086E-01 7.242E-06 8.449E-09 7.800E-02
pellet2te| flux 12 6.386E+00 7.029E-01
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Cm—-244

Energy (n,r) (n,2n) (n,3n) Total Fission
2 000E-09 6.068E-02 0.000E+00 0.000E+00 3.614E-03
2.000E-08 2 B45E+00 0.000E+00 0.000E+00 1.567E-01
2.000E-07 2.011E+01 0.000E+00 0.000E+00 1.154E+00
2.000E-06 4.276E+00 0.000E+00 0.000E+00 2.063E-01
2.000E-05 2 853E+02 0.000E+00 0.000E+00 4.022E+00
2.000E-04 3.750E+01 0.000E+00 0.000E+00 1.680E+00
2.000E-03 1.705E+01 0.000E+00 0.000E+00 5.440E-01
2.000E-02 4.398E+00 0.000E+00 0.000E+00 1.605E-01
2.000E-01 2 525E+00 0.000E+00 0.000E+00 1.283E-01
2.000E+00 1.624E+00 0.000E+00 0.000E+00 3.362E+00
2.000E+01 2 667E-01 3.019E-02 3.690E-04 1.035E+01
Total 3.758E+02 3.019E-02 3.690E-04 2 177E+01
T Group XS T.681E£100 T.511E-04 T.647E-06 T.090E 01
pellet2te] flux 12 1.695E+01 9.822E-01
4 a7 A%
ORIGEN #=o] #8553+ 1-Group Cross-Sections A & wf, U3+ o=
=) . - Z 2~ = o] [e] =
o] thal A+ Energy Collapsingol] =7 §lo TAAET F S ES A 2
o S = I~ = =] -
o= AE g & 5 Ak meb MCNP ZE Al ALbstarzt s duA o
A7}A] Tally CardE AF&3iA AAS F=31atttH 1-Group Cross Section= 4 Al
o I~ - (o) S = I~ O -
A& T A AS A 5 QoY o 29 3-55 MCNP Z=of AFE% 9
YA o w}E Energy Collapsing< HAFSE A o]t}

Energy 7 aroup 11 _group 20 group
1 0 ~ 1.00000E-08 1 1 1
2 3. D00DDE-07 ~ 1. 00000E-07 2 2
3 1. 000D0E-07 ~ 3. D0000E-07 3 2 3
4 3. 000DDE-07 ~ 1. 00000E-08 4 3 4
5 1.00000E-05 ~ 2.00000E-06 5
G 2. 00000E-06 ~ 3. 00000E-06 5 4 1}
7 3. 00000E-06 ~ 4.00000E-06 5 i
g 4. 00000E-06 ~ &.00000E-06 g
] 5. 00000E-06 ~ &.00000E-06 [ 6 9
10 5. 00000E-06 ~ 9. 00000E-06 7 10
11 9. 00000E-06 ~ 1.00000E-05 11
12 1.00000E-05 ~ 1.10000E-05 g 12
13 1. 1000005 ~ 1.90000E-05 g 13
14 1. 90000e-05 ~ 2. 00000E-05 14
15 2. 00000E-05 ~ 2. 10000E-05 7 10 15
16 2. 10000E-05 ~ 3. 00000E-05 16
17 3. 00000E-05 ~ 4. 00000E-05 17
18 4. 00000E-05 ~ 5. 00000E-05 1 18
19 5. 00000E-05 ~ 2. 00000E-03 19
(] I e R O A T pall

Fig. 3-5. Description of energy group following the energy field.
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Table 3-16. Comparision between MCNP code and ORIGEN code library

following the (n,y) reaction.

(n,r) reaction 1-group XS U-235 U-238 Np-237 Pu-238 Pu-239 Pu-240 Am-241 Am-243 Cm-242 Cm-244
FreshFuelpin 1.353E+00 1.015E-01
MCNP SpentFuelpin . o
g 1453E+01  9.587E-01 3861E+01  6.252E+01  5675E+01 9.763E+01 1.191E+02  5.139E+01 6.336E+00  1.695E+01
Calcuation (Fuel Pellet flux)
SpentFuelpin ) U - e . —
1.612E+00 1.064E-01 6.937E+00 298E+00 1.083E+01 1.322E+01 7.086E-01 1.881E+00
(Fuel pin_cell flux)
PWRU 1.046E 01 9.021E-01 3.212E 01 3467E 01 5.861E 01 1.040E 02 1.058E 02 2.487E 00 .801E 00 1.382E 01
PWRPUU 9.965E 00 9.372E-01 3.199E 01 3.150E 01 5.730E 01 1.369E 02 8.566E 01 2.517E 00 5.757E 00 1.403E 01
PWRPUPU 6.398E 00 8.718E-01 1.526E 01 2.604E 01 4.388E 01 5.731E 01 2.100E 00 5.341E 00 1.334E 01
PWRDU3TH 1.009E+01 1.536E+00 3.142E+01 3.440E+01 6.002E+01 1.531E+02 9.864E+01 2.286E+00 5.602E+00
ORIGEN
Library PWRPUTH 4.920E 00 7.703E 00 2.102E 01 8.766E 00 1.463E 01 2.123E 01 3.128E 01 1.777E 00 4.852E 00 1.575E 01
PWRU50 9.512E 00 9.225E-01 3.097E 01 2.978E 01 5.775E 01 1.433E 02 8.325E 01 2.434E 00 5.666E 00 1.375E 01
PWRD5D35 9.253E 00 1.787E 00 2.987E 01 2.845E 01 5.719E 01 1.750E 02 8.165E 01 2.379E 00 A62E 01
PWRD5D33 8771E 00 1.670E 00 2.815E 01 01 L791E 5.381E 00

Table 3-17. Comparision between MCNP code and ORIGEN code library

following the (n,f) reaction.

(n,f) reaction 1-group XS U-235 U-238 Np-237 Pu-238 Pu-239 Pu-240 Am-241 Am-243 Cm-242 Cm-244

1.144E-02

FreshFuelpin

MCNP SpentFuelpin S ; . . - . . i . -
7173E+01 1.037E-01 5.280E-01 3.248E+00 1.202E+02 1.152E+00 4.309E-01 7.029E-01 9.822E-01
Calcuation (Fuel Pellet flux)
SpentFuelpin . . . B o . | .Y
7.960E+00 1.151E-02 5.869E-02 3.604E-01 1.333E+01 1.278E-01 1. 781E-02 7.800E-02 1.090E-01
(Fuel pin cell flux)
PWRU 4671E 01 1.004E-01 5.244E-01 2.463E 00 1.062E 02 5.840E-01 1.123E 00 3.959E-01 E-01 8.746E-01
PWRPUU 4317E 01 9.880E-02 5.154E-01 2.333E 00 1.021E 02 5.844E-01 4.091E 02 4.044E-01 8.875E-01
PWRPUPU 2.269E 01 1.105E-01 5.713E-01 2.033E 00 4.645E 01 E-01 8.959E-01 1455E-01 9.332E-01

PWRDU3TH 00 1.063E+02 5.964E-01 1.089E+00 4.159E-01 9.017E-01

E+01 1.016E-01 5.138E-01

ORIGEN

Library PWRPUTH 1.410E 01 1.151E-01 5.891E-01 1.745E 00 2.549E 01 6.431E-01 T951E-01 1.798E-01 9.948E-01
PWRU50 4.100E 01 9.872E-02 5.209E-01 2.201E 00 1.015E 02 5.891E-01 1.061E 00 4.086E-01 8.882E-01
PWRD5D35 3.948E 01 1.007E-01 5.266E-01 2.168E 00 9.973E 01 6.014E-01 1.O59E 00 4.146E-01 9.045E-01
PWRD5D33 3.710E 01 1.031E-01 5.382E-01 2.128E 00 6.139E-01 1.O45E 00 1.242E-01 5.249E-01 9.077E-01
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PWRU U-235 enrichmented UO2 : 33,000MWd/metric ton
PWRPUU U-235 enrichmented UO2 ina self-generated Pu recycle reactor
PWRPUPU Pu-enriched UO2 in a self-generated Pu recycle reactor
PWRDU3TH ThO2-enriched with denatured U-233
PWRPUTH Pu-enriched ThO2

PWRUS0 U-235 enriched UO2 : 50,000MWD/metric ton
PWRD5D35 ThO2-enriched with takeup, denatured U-235
PWRD5D33 ThO2 enriched with recycled, denatured U-233

Fig. 3-6. Classification of library.
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Fig. 3-7 Strategy of research.
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