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Review comments on the Validation Report for FY 1997 by R. J. Ellis and
J. C. Gehin

General Comments
1. Page 3, Abstract: Change to “…with various codes: RRC KI design code TVS-M and

precision code MCU-REA; IPPE codes WIMS-ABBN, TRIANG-PWR, and CONKEMO;
and the 2-D n,γ-transport lattice physics code HELIOS, developed by Studsvik Scandpower”

2. Also with the above item: should MCU-RFFI/A be mentioned here too (it is mentioned on
page 12)?

3. Page 5, Table of Contents: re 1.3: What is a “code complex,” as the other entries simply say
“codes”? Is it a “code system” or “code package”?

4. Page 5, Table of Contents: In the REFERENCES entry, the “28” should be at the right
margin, with leading “…” in front of it. I think a “tab” before the “28” will force it far
enough toward the right side so that the “…” appear properly.

5. Pages 6–9, in the Lists: Do not underline the table numbers and titles, and the figure numbers
and titles. Some are not underlined, and these look much better.

6. Page 11: Change to “with colleagues in the U.S.A.”
7. Page 11: Change to “Institute of Physics.”
8. Page 13 and many other places in the document: “cross-sections” become “cross sections;” it

is only to be written as “cross-sections” if it is an adjective.
9. Page 13: Perhaps indicate that the epithermal energy region usually has a defined upper limit,

such as “(1 keV > En > 0.625 eV).”
10. Page 13: Change “the rest ones the group” to “the other ones, the group” or “the rest, the

group.”
11. Page 13: Change to “water molecules.”
12. Page 13: Change from “the standard one by the only file” to “the standard one only by the

file.”
13. Page 13, under “Uniform Lattice:” The neutron energy group interval range is shown

incorrectly, in the wrong order; it should be “(10.5 MeV > En > 0.625 eV).”
14. Page 13: Does “inertia center system” become “i.c.s.”?
15. Page 14: Change “232 Th” to “232Th” (that is, no space between isotope number and the

element symbol).
16. Page 14: Change “Runge-Kutt method” to “Runge-Kutta method;” also, what order of

Runge-Kutta method is intended?
17. Page 14 (as mentioned earlier): Change “group cross-sections” to “group cross sections” of

media(?).
18. Page 17: Change “the more detailed” to “a more detailed.”
19. Page 17: I believe HELIOS Version 1.4 (or HELIOS-1.4) was used for these cases; it should

be identified as such as the libraries are dependent on the code version.
20. Page 18: The state definitions would be much better displayed in a table.
21. Page 19: Change “comparing of two” to “comparison of two.”
22. Page 19, Section 2.1.3: Again, change “cross-sections” to “cross sections.”
23. Page 19: Please revise or reword the following: “TVS-M overestimates somewhat (up to 6%)

a fission products efficiency.” What does the sentence mean? Is the FP production rate
involved?

24. Page 20, Section 2.1.4: What is meant by the “neutron value function” used to calculate βeff
and l?

25. Page 20, Section 2.1.5: Regarding the statement “…TVS-M code shows a slight tendency to
underestimate keff at high-burnups in comparison with other codes, especially
WIMS-ABBN…”:



Code At zero burnup At 60 MWd/kgHM i-f reactivity diff
SAS2H 1.0800 0.7411 –42.342%
HELIOS 1.0648 0.7161 –45.731%
TVS-M 1.0609 0.7143 –45.738%
WIMS-ABBN 1.0572 0.7179 –44.706%

The tabulated informative above comes from ORNL/TM-2000/4, Analyses of Weapons-
Grade MOX VVER-1000 Neutronics Benchmarks: Pin-Cell Calculations with SCALE/
SAS2H, by R. J. Ellis. The main observations are that there are similarities between keff vs
burnup behavior for all four codes, and HELIOS and TVS-M are very similar. The
'keff/'burnup value is only slightly smaller in magnitude for the WIMS-ABBN code results.

26. Page 23, end of Section 2.2.1: Change or fix the “y” symbol in “Table B-1 y Table B-3.”
27. Page 26: The authors of the report state that “HELIOS systematically overvalues fission rate

in the MOX pins located in the central region…” This behavior was documented in Ref. 4 of
this report and at the time was not understood. Since that time, this systematic error has been
traced to the choice of surface divisions on the HELIOS cells. The cell surfaces on the edges
and near the assembly center represent partial pins (the HELIOS model was based on
1/6-assembly geometry) and therefore have faces that are subdivided into finer regions than
the whole fuel-pin cells. This results in an asymmetry in the collision probability/currently
coupling solution, leading to an overprediction of the pin power in the central pin. In other
studies of VVER-1000 assemblies this behavior was not observed because an instrument tube
occupied the central location, not a fuel pin as for these benchmark studies. An alternate
model has been created in which none of the fuel pins are subdivided, thereby eliminating
this symmetry problem.

28. Page 26, top of Section 2.3.4: Change “of pin power one” to “of a pin power distribution.”
29. Page 26: Change or fix the “y” symbol in “Table C-2 y Table C-9.”
30. Page 26: Change or fix the “y” symbol in “Table C-10 y Table C-17.”
31. Page 26: Change “agree satisfactory” to “agree satisfactorily.”
32. Page 26: Change “…for the most of pins deviations do not exceed 2%” to “…most of the pin

deviations do not exceed 2%.”
33. Page 27: Please define or explain what you mean by “spectral codes.”
34. Page 27: Change “And another parts” to “Other parts.”
35. Page 27: Change “calculation” to “calculations.”
36. Pages 28–29, References: Some of the entries do not have a space between initials and last

names, and some entries are written as last name first. A consistent format needs to be used.
37. Page 28, Ref. 2: Change “Portlend” to “Portland.”
38. Page 28, Ref. 5: Change “et all.” to “et al.”
39. Page 28, Ref. 9: Change the far future date “11973” to “1973.”
40. Page 28, Ref. 10: Some of the text is in Cyrillic.
41. Page 28, Ref. 15: Change “Bildup” to “Buildup,” and change “Assosiation” to “Associated.”
42. Page 29, Ref. 17: Change “neutronics calculation” to “neutronics calculations.”
43. Page 33, etc., the bar-graph figures such as Fig. A-1: The color and texture/design of the

“bars” for HELIOS and MCU-RFFI/A are difficult to distinguish, especially for the graphs
that only have one or the other “bars.”

44. Page 36, etc., Tables A-4, A-5, A-10, A-11, and some others: The deviations presented
should be stated as “% differences.”

45. Pages 44–46, Figs. A-5, A-6, A-7: The y-axes and curves are mislabeled. These are not
curves of ko nor keff; these are curves of the percent differences between the ko and keff results
of a specific code with respect to the results from TVS-M.



46. Page 49, Fig. A-10: Why is the presented curve for “TVS-M (U8-LI5)” so erratic?
Furthermore, are not these curves supposed to be the differences from TVS-M? If there is a
comparison between TVS-M results using two different nuclear data libraries, then this
should be clearly described.

47. Page 50, Fig. A-11: Why is the plotted curve solid, not dashed? And why is it erratic and not
smooth?

48. Page 51, etc., Fig. A-12 and others: As mentioned above, if the results from “TVS-M
(U8-LI5)” are not the same as the “reference” TVS-M, this should be made much more
evident.

49. Page 54, Fig. A-15: The curves are solid, but the legend says the curves should be dashed
lines.

50. Page 57, Fig. A-18: The curves are solid, but the legend says the curves should be dashed
lines.

51. Page 59, Table A-9, for example: ki and kj are identified. Is kj supposed to be the k for the
final burnup state? What does the “j” signify?

52. Pages 66–68, Tables B-2, B-4: What is presented in the tables? These values are not ko nor
keff; they appear to be the percent reactivity differences. If so, how are they defined or
determined?

53. Page 89, Table C-2: It is confusing comparing percent 'k reactivity effect values, and the
percent differences between these values in the same table. Perhaps more description or
explanation in the table headers or column titles will help?

54. In multiple places: In some cases, lowercase “k” is used for multiplicative constants, and in
other cases, uppercase “K” is used.
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