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Wisconsin Public Service Corporation 
ATTN: Mr. E. W. James 

Senior Vice President 
Post Office Box 2100 
Green Bay, Wisconsin 54305
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Gentlemen: 

Your letter dated November 14, 1977; applied for an amendment to the 
Kewaunee Nuclear Power Plant Facility Operating License and Technical 
Specifications to permit modifications to the spent fuel pool. We 
find that additional information is necessary for us to continue our 
review of this application.  

It is requested that you respond to the enclosed requests for additional 
information within 30 days of receipt of this letter.  

Sincerely, 

Original Signed By 

A. Schwencer, Chief 
Oneratingi Reactors Branch #1 
Division of Operating Reactors

Enclosure: 
Request for Additional Information 

cc w/enclosure: 
See next page
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Wisconsin Public Service Corporation - 2 -JANUARY 3 0 1978 

cc: Steven E. Keane, Esquire 
Foley, Sammond & Lardner.  
777 East Wisconsin Avenue 
Milwaukee, Wisconsin 53202 

Bruce W. Churchill, Esquire 
Shaw, Pitt-ar, Potts & Trowbridge 
1800 M Street, NW.  
Washington, D. C. 20036 

Kewaunee Public Library 
314 Milwaukee Street 
Kewaunee, Wisconsin 54216



REQUESTS FOR ADDITIONAL INFORMATION 
ON NOVEMBER 14, 1977 SUBMITTAL 

KEWAUNEE NUCLEAR PLANT 

SPENT FUEL POOL MODIFICATIONS 

1. Provide detailed sketches of the supports and bearing pads 
for the individual cans in the fuel rack assemblies. In addition, 
since Figures 3-1 and 3-2 do not show sufficient details of the 
rack base structure, provide clear sketches of a typical base and 
its interconnecting structure to other bases and to the pool walls.  

2. Provide sketches of the mathematical models of the fuel pool, 
the fuel storage rack, and the fuel assembly system which 
were used in the STARDYNE analysis. Illustrate on the sketches 
the mechanism of shear and load transfer to the fuel pool walls 
and floor slab., Discuss the effects of sloshing water. Also, 
provide the resulting significant modal frequencies of the fuel 
racks in air and water up to 33Hz, and the corresponding mode 
shapes and participation factors. Justify your statement that 
only the first three modes of the rack modules are dynamically 
significant.  

3. Provide the response spectra used for the SSE and the OBE conditions.  
Also state the damping values assumed for the fuel racks in air 
and in water.  

4. Provide a summary of the highest stresses, the corresponding safety 
margins, the locations where these occur, and the maximum displace
ments at the top of the racks for the loading conditions considered 
in the analysis of the rack structure.  

5. Provide a detailed summary of the stresses and safety margins duer 
to the increased loading of the fuel pool walls and floor for the 
critical load combinations. Discuss the possibility of shear 
failures in the .areas of contact of the rack supports with the 
floor and walls. Compare numerically these results to those for 
the previous rack structure.  

6. It is our position that the strength limit for combinations(e) and 
(f) should be 1.5S.  

7. Provide the details of the non-linear dynamic analysis of a single 
can and a single fuel assembly which was performed using the ANSYS 
computer program. Tabulate the shear force and bending moment 
which may occur at critical sections of the can as a result of the 
fuel assembly impacting the can at the maximum velocity. Compare 
the results to the static case.
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8. Quantify the kinetic energy of a dropped rack module, and the 
energy absorption capacities of the rack bases and fuel pool 
floor for the case of a rack module impacting on either of these 
structures with its corner or edge. State the effects on the 
structural .integrity of the rack base, and fuel pool liner and 
floor.  

9. Discuss and quantify the local and gross effects on the rack 
modules, and fuel pool liner and floor for the following three 
cases of a dropped fuel assembly: 

a. a straight drop on the top of a rack module 

b. an inclined drop on the top of a rack module 

c. a straight drop through a can with the fuel assembly 
impacting the bottom of the can.  

Include the kinetic energies and the height of drop considered 
for each of the three cases. In addition, consider the effects 
of the loading which will result from a fuel assembly sticking 
inside a can. (This loading is defined in ANSI Standard N210-197).  
The upward loading should be the binding load that could be 
generated by the maximum force the crane is allowed to exert on 
a fuel assembly.  

10. Compare the most severe temperature distribution used for the 
structural design of the fuel pool structure for both the original 
rack design and the new rack design.  

11. State clearly if temperature loading was considered for the case 
of a temperature gradient across a rack module (e.g., consider 
the case of an empty module with a full rack module on one side 
and an empty rack module on the opposite side).  

12. Provide the water chemistry which will be maintained in the spent 
fuel pool. Include the boron concentration, pH, chloride, fluoride 
and any heavy metal concentrations.  

13. Describe the proposed qualification test program for the absorber 
plates. Discuss how the effects of temperature and radiation on 
the mechanical properties will be determined. Provide assurance 
that densification, settling, or stratification of the absorber 
material will not occur during service.
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14. Using data obtained during and following past refueling operations, 
identify the principal radionuclides and their concentrations in 
the spent fuel pool water found by gamma isotopic analysis and indicate 
the range of the resulting surface radiation levels at the pool 
center and pool edge. Specify the expected concentrations of these 
radionuclides and the expected radiation levels during and following 
a refueling as a result of the modification.  

15. It is stated on page 3-3 of the submittal that the old spent fuel 
racks in the South Pool will be cleaned, disassembled and shipped 
offsite. Demonstrate that the occupational exposure for this disposal 
method is as low as reasonably achievable (10 CFR Part 10.1(c)) as 
compared to alternative methods (e.g., crating and shipping intact 
racks). Include the estimated number of workers, occupancy times 
and the dose rates associated with each phase of the operation in 
each comparison.  

16. Explain in detail the model referred to on page 7-1 of the.submittal 
used to calculate an increase in dose rate of 35.7 mrem/hour and 
25.3 mrem/hour five feet above the water surface at the pool center 
and pool-side, respectively, due to the proposed SFP modification.  
Discuss if these increases in the dose rate are during or following 
a refueling. Provide any conservatism used in the model. These 
dose rates with:these increases are an order of magnitude greater 
than those reported at the same locations by other licensees per
forming the same modification. Explain why such hiqher dose rates 
if expected, are acceptable.  

17. Your submittal indicates that personnel exposures due to refueling 
operations would be 3 man-rem. Provide the calculations used to 
predict this man-rem burden including dose rates, occupancy factors 
and numbers of personnel involved. Discuss what fraction this 
man-rem exposure represent of the total annual exposure expected 
from all operations in the spent fuel area.  

18. The present modification calls for the immediate installation of 
four high density racks in the south pool and three high density 
racks in the north pool after removal of the low density racks.  
Four additional high density racks will also be added to the south 
pool at a later date. Compare the man-rem exposures for the proposed 
stepwise pool modification and for the complete modification at one 
time. Show that your proposed course of action is consistent with 
the ALARA philosophy of 10 CFR 20.1(c). Provide the radionuclide 
concentrations and dose rates, number of personnel that will be 
involved, the occupancy factors, etc., expected for each step of 
the proposed modification.
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19. Provide a list of representative loads that might be allowed near 
or over the spent fuel pool. Provide the gross weight and dimensions 
(height and horizontal area) of each of these loads as rigged and 
suspended. Discuss the load transit paths, including which 
of these loads must be carried over the pool, the maximum 
height at which they could be carried and the expected heights 
during transfer. Provide a description of any written procedures 
instructing crane operators about loads allowed to be carried near 
or over the pool. Provide the number of spent fuel assemblies that 
could be damaged by dropping each representative load carried over 
the pool.  

20. Provide the basis for your statement on page 7-2 of the submittal 
that the modified racks are designed so that the drop of a fuel 
assembly or handling tool will not cause damage to any fuel assembly 
in a storage location.  

21. For past operations provide the normal frequency for replacing the 
SFP filter and demineralizer, the normal flow through them during 
and after refueling outages and the expected solid wastes (volume and 
radioactivity) generated by them.  

22. Provide the maximum incremental heat load that will be added on the 
spent fuel cooling system by increasing the storage capacity of 
spent fuel from168 to 990 assemblies.  

23. Provide the maximum increase in the spent fuel pool outlet water 
temperature due to this incremental heat load, and provide the length 
of time after the final refueling that the spent fuel pool outlet 
water temperature will be above 120 0F.  

24. State whether the residual heat removal system (RHR) would normally 
be relied upon to cool the spent fuel pool after a full core offload; 

25. Describe the procedure that would be used for aligning the RHR system 
to provide spent fuel pool cooling.  

26. Describe the available sources of spent fuel pool makeup water in the 
event of water loss following an SSE or other emergency. Include 
both the safety classifications of these makeup systems and the 
possible flow rates to the spent fuel pool.


