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Comments from S. Goluoglu and R. T. Primm III, ORNL, on Description of Fresh
and Spent Fuel Storage at Balakovo NPP—Definitions for Safety Calculations

GENERAL NOTES

1. Dimensions and material types for the containers and assemblies are not complete. Examples
follow:

a. dimensions and materials of the tubes that comprise the tyks;

b. pin dimensions;

c. fresh fuel assembly dimensions and materials and central support structure material and
dimensions;

d. density of MOX and UO2;

e. details of U-Gd rods such as weight percents and isotopic compositions.

2. The word “cover” is used to imply “container.”

3. Previously the Balakovo Plant indicated that only 16 of 18 positions in the fuel transportation
vehicle (FTV) were occupied. Section 7.2.3 indicates that all positions are filled. ORNL had
shown that fully loaded FTV results in a keff of greater than 0.95 if it is flooded with low-
density water. Has the Balakovo Plant changed the practice of 16 assemblies per FTV? How
do they justify going over 0.95? Is low density water not a credible condition?

4. It looks as though the FTV is not 30 cm thick (contrary to an earlier document). TK-13,
which is only used for spent fuel, is 30 cm thick.

5. How are the tyks stacked on the railroad car and at the reactor site? How many are in a row?
How many tiers? More than one row?

6. The word “supposed” is used to imply “assumed.”

7. Units should be small letters not small caps (e.g., cm not CM).

8. If American English is desired, the commas in values should be periods.

SPECIFIC COMMENTS

1. Page 6, second paragraph: The definition of “decks” is unclear but is apparently (according to
paragraph 4) a tray of some sort that is part of the cooling pool.

2. Page 6, third paragraph, comment: In previous reports and presentations, the United States
had referred to a “within plant fresh fuel transport vehicle.” Apparently the correct term is
“cover for fresh fuel.”

3. Page 6, paragraph 4, second to last line: The word “exposition” should be “exposure.”
Sentence needs to be corrected.

4. Page 7, bulleted list, item 2: Delete “one” after 240Pu.

5. Page 7, bulleted list, item 3: Replace “additional increase of ” with “increasing.”

6. Page 9, Table 2.2: Rod dimensions have a nonstandard format. We suggest adding new rows
with rod thicknesses. Also, replace commas in values with periods.

7. Page 9, Table 2.2: “Contents in the fuel” is not clear. Is it weight percent in the oxide, or
weight percent of uranium, or uranium and plutonium in the case of MOX?



8. Page 9, Table 2.2: Pellet dimensions are needed.

9. Page 10, Section 2.2.1, line 1: Replace “His” with “A”; replace “given” with “shown”; and
remove “the” before “Fig. 3.”

10. Page 10, Section 2.2.1, line 2: reword: Cell dimensions in x and y directions are 620 mm
and 550 mm, respectively.

11. Page 14, Section 2.2.2, paragraph 1, line 1: Change “closed” to “close-packed.”

12. Page 14, Section 2.2.2, paragraph 1, line 3: Complete the title of Ref. 2.

13. Page 14, Section 2.2.2, paragraph 1, line 5: Change sentence to “Assemblies are assumed to
be infinite axially, except where indicated in the text.”

14. Page 14, Section 2.2.2, paragraph 2, last sentence: Split in two sentences at comma. Change
“boron acid” to “boric acid” and “current” to “water” or “coolant.”

15. Page 19, comment: Less-than-full-water-density-but-non-zero cases have been excluded. It
is unlikely that the humidity inside the plant is zero, and an increase in water density from
zero up to approximately 0.2 g/cm3 is a positive reactivity effect.

16. Page 19, last line: Y. Styrine, RRC-KI, confirmed that the boric acid concentration of
16,000 ppm is correct and corresponds to the concentration of boric acid in a cooling pond
that is always constant.

17. Table 2.3: Tube material should be borated steel.

18. Page 24, Section 3.1, paragraph 1: Clarify first paragraph. Are these weight percents of
fresh fuel? If so, why are they different from Table 2.1 values?

19. Page 24, paragraph that starts with 234U: Remove “wasted” from “wasted spent.”

20. Page 25, Table 3.1: Add thicknesses as new rows, change commas to periods, and add more
information as in Table 2.2.

21. Page 29, paragraph 1: Paragraph and table title refer to zones 11 and 12. Table itself shows
zones 10 and 11.

22. Page 31, paragraph 1, line 2: The term “triers” should be “tiers,” “everyone” should be
“each tier,” and “passage” should be “distance” or “wall-to-wall distance.”

23. Page 32, paragraph 2: Confusing; please clarify.

24. Page 36, paragraph 3, line 2: The term “ofensured” should be “ensured.”

25. Page 37, paragraph 1, line 2: Remove “fuel” in “… for fresh fuel FA.”

26. Page 37, paragraph 2, line 2: The word “multiplying” should be “multiplied.”

27. Page 38, paragraph 4: What does interior of cover mean? Is it inside surface of the top lid
(cover)?

28. Page 38, paragraph 4, line 3: The word “multiplying” should be “multiplied.”

29. Page 38, paragraph 4, line 3: It refers to fuel fraction in a cover. Is cover the container?

30. Fig. 6, comment: It would seem that a safety-related scenario that should be examined is the
inadvertent drop of an assembly into the storage pool.

31. Fig. 9: See comment for Fig. 6.

32. Fig. 10: The two “boxes” above zone 2 (zirconium cladding) are also assumed to be zone 2.
The “boxes” above and below zone 10 are also assumed to be air.



33. Fig. 13: Russian text needs to be translated to English.

34. Fig 16: Add “10 – air.”

35. Page 36, third paragraph: The word “ofensured” is assumed to be a typographical error and
should be “ensured.”
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