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Comments on Calculation Analysis of San Onofre Depletion MOX Fuel Experiment by M. D.
DeHart and R. J. Ellis, Oak Ridge National Laboratory

The title of the document is in fact the title of Part 1; the title of Part 2 is different. Having two
parts with different titles leads to the two parts being disjointed. To fully merge both parts into a
single cohesive document, there should be an overall Table of Contents, List of Tables and List of
Figures at the beginning of the main document. There should be a consistent page, table, figure,
appendix, and reference numbering strategy.

In the Abstract, we suggest that “it is arise mainly from errors of 239Pu isotope” be changed to
“The discrepancy arises mainly from error in the 239Pu concentration.”

Review of Part 1. Calculation Analysis of San Onofre Depletion MOX Fuel
Experiment

1. Page 5, first paragraph. “San” is misspelled as “Sun.”

2. Page 6, fourth paragraph. It is not certain what is meant by “does not rise any doubt.”
Verification of a database can help to determine errors in the database, but it does not
eliminate them. At a minimum, a reference for these studies should be provided.

3. Page 6, fourth paragraph. Although Monte Carlo does allow direct modeling of the nominal
assembly design, it does not accurately represent temperatures, densities, etc., which can only
be estimated. Furthermore, the model does not account for cladding creep down, fuel
swelling, etc. It is only an idealized model.

4. Page 6, Abstract. Change “Sample’s burnup values” to “Sample burnup values.”

5. Page 12, Fig. 2. The word “betta” should be “beta.”

6. Page 12, Fig. 2. The word “alpha” in the inset should be moved down. The alpha-decay from
242Cm to 238Pu is a large contributor to the 238Pu concentration. It is often erroneously
overlooked. What is the “*” in “for 242Am*” signifying? Is this supposed to be the metastable
(m) state?

7. Page 7, last sentence. The uranium assembly is described in a revision of Ref. 3,
ORNL/TM-1999/108R (Appendix B).

8. Page 7, Table 1. After “soluble boron,” what does “wt” mean? Ppm is not a mass.

9. Page 7, Table 1. Was the MOX fuel assumed to be a homogenized blend of uranium and
plutonium isotopes?

10. Page 9, Table 3. The nuclide symbol names are formatted better elsewhere in the document,
as superscripted A-values.

11. Page 10, Table 4. For the units, “kw/ft,” it is ORNL policy to change these to SI equivalent,
and also, “W” should be in capitals.

12. Page 10, Table 5. The isotope 146Nd should be 148Nd.



13. Page 11, third paragraph. The phrase “reach lines” should likely be “bold lines.”

14. Page 11, sixth paragraph. A reference to previous studies should be provided.

15. Page 11, Sect. 3.2, first paragraph. Why was a white boundary condition used rather than a
reflective one? This removes all angular data. It could be that this is appropriate because
surrounding assemblies are different. However, it is known that there will be a net leakage of
thermal neutrons from an LEU assembly to an adjacent MOX assembly. The data from the
revision to Ref. 3 should be used to model (at least approximately) the surrounding LEU
assemblies.

16. Page 11, Sect. 3.2, first paragraph. The phrase “absolutely identical” is too strong (see
comment no. 4).

17. Page 11, Sect. 3.2, second paragraph. We suggest that wording is changed from “a assembly
environment” to “surrounding assemblies.”

18. Page 12. The word “betta” should be “beta.”

19. Page 13, paragraphs 2 and 4. The isotope 146Nd should be 148Nd.

20. Page 13. The discussion of 234U related to alpha-decay of 238Pu…. It should in turn mention
the important alpha-decay of 242Cm to 238Pu.

21. Page 14, Fig. 4. The shape of the curve through the four data points seems indicative of a bad
polynomial fit. It is not a good fit as 148Nd/238U goes to zero. The upshot at zero is
anomalous.

22. Page 15, Sect 3.4. The phrase “initial nuclear density” should be changed to “initial number
density.”

23. Page 14, Figs. 3 and 4. Are these fits from least-squares analyses? If so, are they fitted to
some function that is derived from studying the production/depletion chains for these
nuclides? The comment in paragraph 5 would seem to indicate that this procedure was not
followed.

24. Page 15, Table 6. Superscripts “a” and “b” are not defined, but from the context of the report,
it is deduced that “a” refers to Ref. 3 and “b” refers to values derived from the procedures
discussed in this section.

25. Page 16, Table 7. An alternative format would be the following. One would modify the table
by removing the “Days 403 403 403 …” and “Days 459 459…” rows. In the column under
Cycle 2, I would put (403d) and (459d) under Cycle 3. The time before irradiation and during
downtime could be moved to a footnote, and the 0 burnup rows before irradiation during
downtime and postirradiation have no value and should be removed.

26. Page 16, Table 8, last row. We believe the word “Total” is meant where the word “Summa”
is used. The units of burnup should be “MWd/kgHM.”

27. Page 17, Table 9. The word “Assemble” should be “Assembly.”



28. Page 18, Sect. 4.2, second and third paragraphs. The word “disintegration” is not the best
choice here. Instead of “fuel disintegration,” one should say “fuel fissioned or transmuted.”

29. Page 18, Table 10. The second and third part of the table should be “Pin ID” and “height, in”
as in the earlier tables.

30. Page 19, Table 11. It would be useful to list the estimated burnup for each sample in the
column header with the Pin ID and height, as is done in Table 13. This would make it easier
to try to assess trends as a function of burnup in the table. The same is true for Table 12.

31. Table 12. The title and “List of Tables” entry for Table 12 has formatting problems.

32. Page 21, Table 13. “Pin ID” row entries should be explained (i.e., ID plus position).

33. Page 22, second list item. The word “nainly” should be “mainly.”

34. Page 22, general. This list does not mention the sensitivity of plutonium nuclides to the
spectrum. Low-energy resonances in plutonium nuclides 239Pu, 240Pu, and 241Pu (especially
the 0.3 eV resonance in 239Pu) make plutonium more sensitive to the thermal spectrum than
uranium nuclides. It is possible that poor plutonium predictions result from poor thermal
spectrum representation (inadequate modeling of thermal in-leakage from surrounding LEU
assemblies).

35. Page 22, line 4. What does “drop out of common row” mean?

36. Page 22, line 5. The phrase “of sample of 141 pin” should be changed to “those from sample
pin 141.”

37. Page 22, line 8. Change to “the balance equation.”

38. Page 22, line 8. Change “errors” to “error’s.”

39. Page 22. 241Pu decay…

40. Page 23, last paragraph. SCALE SAS2H calculations are based on a very approximate 1-D
assembly calculation, but according to the appendix, they are very similar to the detailed
geometry model used in these analyses. This would indicate that perhaps the problem is not
in the level of geometry modeling detail or that approximations in SCALE provide
compensating errors.

41. Page 23. How is the plutonium content (i.e., 3% difference) related with “error of 239Pu
isotope”?

42. Page 23. Change to “So it is desirable to continue.”

43. Page 24, References. Item 1. “Neutrronics” should be “Neutronics.”

44. Page 25, Appendix. Table 14 is missing the footnotes (as used in Table 13 on page 21).



45. Page 25, Table 14. Explain the “Pin ID” entries for the table. Table 14 should be named
Table A1 (as the appendix table in Part 2 is named).

Review of Part 2. Calculation Analysis of San Onofre PWR MOX Fuel Depletion Data with
CONKEMO Code

1. If the two parts of this study are to be published in a single volume, then a single page
numbering sequence would be a preferred format.

2. Page 2, Introduction. The American term for “code-constant package” is cross-section data
processing system.

3. Page 3, Fig. 1 caption. “Onorfe” should be “Onofre.”

4. Page 4, publication error. Should be “Instrumentation Tube.” Figure 2 gives the same
information provided in Fig. 1 of Part 1. Again, if the two parts are to be published as one
report, it is possible to remove some of the redundancy.

5. Page 4, Fig. 2 caption. “Onorfe” should be “Onofre.”

6. Page 5, Table 1. The word “Mederator” should be spelled “Moderator.”

7. Page 6, Table 2. The word “Shundown” should be spelled “Shutdown.” The titles “Cycle 1”
and “Cycle 2” should be reversed. The pin ID and height are missing.

8. Page 6. The number “8” should be written as “eight” (words used for numbers <10).

9. Page 6, first paragraph. It is unclear whether decay of 241Pu to 241Am was accounted for just
during the downtime between cycle 1 and cycle 2.

10. Page 7, Fig. 3. The word “assemble” should be “assembly.”

11. Page 8, last paragraph. Change to “Ratios of calculated to experimental isotopic densities
averaged over four samples.”

12. Page 8. Change to “over six samples.”

13. Page 8, fourth paragraph. The word “Sities” should be changed to “Cities.”

14. Page 8, fourth paragraph. More information should be provided on the Quad Cities analysis;
was the fuel assembly similar, such that similar results would be expected? What differences
are there?

15. Page 10, Table 3. Reference should be provided for SCALE results.

16. Page 9, in caption. It should read “Average calculated/experimental (c/e) ratios.”

17. Page 9. The 239Pu ratios are quite good. In Part 1 (p. 23), 239Pu was supposed to be the cause
of error.



18. Page 10, Table 3. The table caption should say “calculated-measured” (not the other way
around).

19. Page 11, caption for Fig. 5 and the figure legend. The word “Sities” should be “Cities.”
Again, the caption should read “Average calculated/experimental (c/e) ratios.”

20. Page 12. Change to “a correlation.”

21. Page 13, line 1 and line 4. The word “then” should be changed to “than.”

22. Page 13. In regard to the statement “accumulation of 238Pu being too low,” this is probably,
as discussed earlier, because 242Cm and its alpha-decay to 238Pu are not accurately modeled.

23. Page 13. Reference 3 is in Cyrillic.

24. Page 13, item 2. Change to “over four samples” and “over six samples.”

25. Page 13. Change to “serve as a basis.”

26. Page 14, Table A1. The title should be changed to “Ratios of calculated to measured atom
densities” or something similar.
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