Nuclear Science
NEA/NSC/R(2016)3
March 2017

MOx Depletion Calculation
Benchmark

EEEEEEEEEEEEEEEEEEE



paljIsseloun
£(9T02)4/OSN/VAN

»

ysibuz 10 - ysibuz

Unclassified NEA/NSC/R(2016)3

Organisation de Coopération et de Développement Economiques
Organisation for Economic Co-operation and Development 21-Mar-2017

English - Or. English
NUCLEAR ENERGY AGENCY
NUCLEAR SCIENCE COMMITTEE

MOx Depletion Calculation Benchmark

This document exists only in pdf and will be published on the website of the NEA as of 22 March 2017.

yukio.nakahara@oecd.org

JT03411102

Complete document available on OLIS in its original format
This document and any map included herein are without prejudice to the status of or sovereignty over any territory, to the delimitation of
international frontiers and boundaries and to the name of any territory, city or area.































































































































NEA/NSC/R(2016)3

Figure 17. Masses (g/tHMI) for some fission products in Q17 fuel rod (continued)
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Most fission products are in good agreement, meaning that the RSD is lower than 10%.
Figure 18 shows RSD versus cooling time for fission products. The results are satisfactory for
a large part of fission products, though there are some discrepancies.
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Figure 18

. RSD versus cooling time for some fission products
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6.2.2. L14 Fuel rod

Tables B.8-B.14 (Appendix B) give the isotopic concentrations and RSD trends versus cooling
time for the fission products calculated. Figure 19 presents RSD versus cooling times for
selected fission products. Table 20 summarises the main RSD trends.

Figure 19. RSD versus cooling time for some fission products in L14 rod
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Table 20. Summary of the main RSD trends for the fission products in L14 fuel rod

Relative standard
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A number of fission products have RSD in excess of 10%, but we analyse only some
fission products which have RSD more than 50% (see Figure 20). For the L14 fuel rod, the
reasons are the same as for the Q17 fuel rod.

Figure 20. Masses (g/tHM1) of some fission products which have RSD >+50% (*™Nb and **™Ag)
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Most fission products are in good agreement, meaning that the RSD is lower than 10%.
Figure 21 shows RSD versus cooling time for fission products. There are only six fission
products which have RSD significantly more than 20% at discharge i.e. *"Nb, '®"Ag, "*"Ag,
13Ba, **sm and "**"Ho.
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Figure 21. RSD versus cooling time for selected fission products
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6.3. Activation products results

6.3.1. Q17 Fuel rod

Tables A.13-A.18 (Appendix A) detail the activation products results obtained by the
participants at each cooling time. All participants calculated these isotopes except GRS-

TRITON.

Figure 22. RSD versus cooling time for activation products
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Figure 22 shows RSD versus cooling time for activation products. With the exception of
%Cl, *Fe, ®Co and ®Ni, the activation products have RSD greater than 10% at discharge.
However, the RSD of *°Fe and ®Co increase around 120% at 300 years cooling time. Tables
21 and 22 show results for **Fe and ®*Co at 300 years and **Mn at 100 years but the RSDs are
not significant because of the very low masses considered.
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Table 21. **Fe and *°Co masses (g/tHMI) and RSD at 300 years cooling time

GRS
CEA NNL KURCHATOV |  UNIPI (KENOREST) MEDIAN SD RSD
SFe | 1.112E-34 | 3.631E-35 | 1.222E-34 | 0.000E+00 |  0.000E+00 1112E-34 | 4674E-35 |  51.99%
0Co | 4742E-11 | 5044E-11 | 1057E-17 | 1170E-17 |  4.625E-11 4625E-11 | 2636E-11 |  91.44%
Table 22. **Mn masses (g/tHMI) and RSD at 100 years cooling time
CEA NNL KURCHATOV UNIPI GRS MEDIAN SD RSD
(KENOREST)
5Mn 6.305E-38 | 1.109E-37 7.116E-38 0.000E+00 |  0.000E+00 7.116E-38 | 2.561E-38 | 31.34%

Figure 23 shows the calculated masses for “'Ca, **Mn, ®Fe and **Mo. The participants
used different libraries for their calculations. Unlike actinides or fission products, little work
has been done up to now to validate these cross-sections.

Figure 23. Calculated masses (g/tHM1) for some activations products which have RSD >+50%
(*'Ca, **Mn, ®Fe and *Mo)
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Figure 23. Calculated masses (g/tHMI) for some activations products which have RSD >+50%

(*'Ca, **Mn, ®Fe and **Mo) (continued)
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6.3.2. L14 Fuel rod

Tables B.15-B.20 (Appendix B) detail the activation products masses obtained by the
participants at each cooling time and the associated RSD. All participants calculated these
concentrations except GRS-TRITON. Figure 24 shows RSD versus cooling time for activation
products. The RSD values tend to be larger at cooling times >5 years than at discharge.
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