


ATTACHMENT

CAROLINA POWER & LIGHT COMPANY (CP&L) RESPONSES TO
ADDITIONAL QUESTIONS REGARDING THE
BRUNSWICK STEAM ELECTRIC PLANT (BSEP) UNIT NOS. 1 AND 2
SPENT FUEL POOL STORAGE EXPANSION

NRC QUESTION 1

Pages 3-1 and 4-3,
The "Light-Gage Cold-Formed Steel Design Manual"™ 1961 Edition, AISI is

referenced. Besides being an obsolete edition, this document does not pertain
to stainless steel. Please specify a proper reference.

CP&L RESPUNSE

Page 3-1, Item 11:

Delete "Light Gage" and insert in its place "Stainless Steel."
Delete "1961" and insert in its place "1974",

Page 4-3, Item (e) under "Analysis ..."

Delete "Light-Gage" and insert in its place "Stainless Steel."
Delete "1961" and insert in its place "1974n,

Page 4-3, Item (¢) under "A ceptance ..."
Delete "Light-Gage and insert in its place "Stainless Steel."

The changes noted above are found in Attachment 1.

NRC QUESTION 2

What are the standard ASME Code specifications for all the materials used in
the racks?

CP&L RESPONSE

All rack materials, except the neutron absorber material, are stainless steel
specified by ASTM standards for wrought materials and ASME standards for
castings.



Tubes gr 304 ASTM A-240

Fittings ASME SA-351 gr CF-8

Clip angles gr 304 ASTM A-240

Closure plates gr 304 ASTM A-240

Closure pl shims gr 304 ASTM A-240

Lift lug gr 304 ASTM A-240

Base plate gr 304 ASTM A-240

Fuel support pls gr 304 ASTM A-240 or ASME SA 351 gr CF-8

The neutron absorber material and the slider pad material are not standard

materials. Materials for these two items are proprietary formulations and
accepted by specific testing.

NRC QUESTION 3

Load combinations seem to be at variance with 0.T. Position (Page U4-4).
Explain and justify if necessary.

CP&L RESPONSES

The load combinations recommended by the 0.T. Position were used. An
explanation of the results is found in the paragraph following (d) on

page 4-4, There were no live loads in accordance with the definition in
Standard Review Plan Section 3.8.4,

NRC QUESTION 4

Only Level D acceptance criteria are referenced for all loading conditions
(Pages 4-8 and 4-4). This is not in accordance with 0.T. position for loads

involving OBE or T . Provide an explanation and justification.
CP&L RESPONSE

Level A and B acceptance criteria were used for the OBE loading condition
allowables shown on Table 4-1. The footnotes are in error and should be
revised as shown in Attachment : .

NRC QUESTION 5

Figures 4-1 and 4-2 show the same peak acceleration for OBE and SSE. Please
explain. What is the source reference for these figures?

CP&L RESPONSE

The figures were presented first in "Responses to AEC comments to DR 4
(Addendum B)"™, a document transmitted by Carolina Power & Light Company to the
U. S. Atomic Energy Commission (Mr. John F. O'Leary) on November 8, 1972. The
similarity of the peaks is coincidence. Please observe that Figure U-1 is for
structural/equipment damping of 4%/1% and Figure 4-2 is for
structural/equipment and piping damping of 7%/2%.




NRC QUESTION 6

It is not explicitly stated that the one-third increase in allowable stresses
(permitted by some specifications) was not permitted. The staff does not
usually accept such an increase. Please state that this allowance was not
taken, or provide justification if it was permitted.

CP&L RESPONSE

For the license submittal under consideration, a review was made of the
concrete pool structure. For this review ultimate strength design was used in
accordance with Regulatory Standard Review Plan Section 3.8.4 with the
structural acceptance criteria stated therein. The one third increase in
allowable stresses is not applicable to the method used.

NRC QUESTION 7

The statement at the bottom of page 4-4 that "thermal stresses need not be
considered in the stress calculations" is only true for Level D service
conditions. Provide an explanation and justification.

CP&L RESPONSE

The boundaries of the spent fuel storage module are not fixed, thereby making
temperature-induced stresses insignificant. But even if the modules were
restrained, at the maximum postulated temperature gradient (44°F) for abnormal
conditions, the load combination D + L + T, + E is less than the OT acceptance
limit of 1.6 times normal limits.

NRC QUESTION 8

Provide details and results of the analysis of the effects of the new rack
loads on the pool structure. Include a sketch of the mathematical model.

CP&L RESPONSE

The information requested may be found in Attachment 3.

NRC QUESTION 9

State the proposed travel path of the storage racks during the modification.
Are procedures available for moving the racks?

CP&L RESPONSE

Specific travel path instructions requiring no heavy loads over stored spent
fuel will be part of the plant procedures to be developed for this
modification. By reference to Figures 2-1 and 2-6 of the April 16, 1981
license amendment application, it can be seen that no heavy loads need be
transpc: ced over stored spent fuel for this modification. During the



modification, spent fuel will be moved so that no spent fuel is located in the
racks adjacent to the work area.

NRC QUESTION 10

Provide a list and description of the lifting devices and attachments (i.e.
load rating, material, compliance with applicable ANSI standards such as
ANSI N14.6, ANSI B30.9) which will be used during the expansion modification.

CP&L RESPONSE

A single-failure-proof lifting device is provided by the manufacturer (see
attached Drawings CS5472-E-113, 114, and 115 in Attachment 4) for placing the
new racks in the pool. The device is rated at 39,000 1lb. and tested at 125%
capacity. The material is certified ASTM A-36 carbon steel.

Removal of the existing racks will use the existing lifting device. This
device is a rigid, structural steel frame designed to AISC, 7th Edition, with
a safety factor of 5 on yield stress for a design load of 9,400 1b. (maximum
empty rack weight).



OUTSTANDING NRC QUESTIONS

NRC QUESTION 1 (Requested by NRC letter dated July 14, 1981)

Provide key calculations of the natural convection analysis.

CP&L RESPONSE

The calculations of the natural convection analysis are contained in the
analysis for loss of spent fuel pool cooling. This analysis is provided in
the thermal analysis enclosed in Attachment 5 and its revision enclosed in
Attachment 6. In addition, the analysis of the radiological consequences of a
loss of spent fuel pool cooling is provided in Attachment 7.

NRC QUESTION 2 (Requested by NRC letter dated November 5, 1981)

What volume of solid radiocactive waste is expected to be generated as a result
of re-racking of the Brunswick, Unit Nos. 1 and 2, spent fuel pool? Estimate
the volume, as prepared for shipment (in drums, boxes or wrapped) to the
disposal site. Estimate the curie content of this waste.

CP&L RESPONSE

We conservatively estimate a maximum volume of 300 cubic feet of waste (in the
form of structural steel and miscellaneous %cols) to be disposed as a result
of this modification. A conservative estimate of curie content is

200 millicuries.

NRC QUESTION 3 (Requested by NRC letter dated November 5, 1981)

Our records indicate that the spent fuel storage pool cleanup system contains
two 500 gpm, 300 ft. head, 60 HP pumps upstream of two heat exchangers and two
filter/demineralizers. Please indicate if your design for the proposed
modifications includes any change to the automatic backwash of the
filter/demineralizers or automatic bypass to maintain a minimum total flow of
1000 gpm through the SFP system (Figure 8-1). Also, indicate if the proposed
expansion is expected to have any impact on the anticipated annual volume of
demineralizer resin waste from this source; if so, provide your estimate of
the annual volume and curie content.

CP&L RESPONSE

No changes are proposed to the SFP Clean-up System. Since the loading on the
filter/demineralizers is primarily from the most recently discharged fuel, we
anticipate no increase of annual volume of demineralizer resin waste resulting
from this modification.



Attachment 1




3.0 DESIGN BASES

The new rpent fuel storage system was designed to conform to the applicable
provisions of the following codes, standards and requlations:

s

10.
1.

12.

General Design Criterion 2 (per 10CFRS0, Appendix A) as related to
components important t: safety being capable of withstanding the effects

of natural phenomena.

General Design Criterion 3 as related to protection against fire hazards.
General Design Criterion 4 as related to components being able to accom-
modate the effects of and to be compatible with the environmental conditions
associated with normal operation and postulated accidents.

General Design Criterion 62 as related to the prevention of criticality
by physical systems.

Regulatory Guide 1.13 as it relates to the fuel storage facility design to
prevent damage resulting from the SSE and to protect the fuel from mechanical
damage.

Regulatory Guide 1.29 as related to the seismic design classification of
facility components.

Regulatory Guide 1.92 as related to combination of loads for seismic analysis.
10CFR20.

ASME Sectioa 4 .

Branch Technical Position ASB 9-2 contained in the Standard Review Plan.

Stainless Steel Cold-Formed Steel Design Manual, 1974 Edition, American
Iron and Steel Institute.

10CFR100.

3-1



conditions, and the minimum 2-inch clearance between modules precludes contact
during a seismic event.

4.2 STRESS ANALYSIS

The HDFS module has been designed to meet Seismic Category I requirements.
Structural integrity of the module has been demonstrated for the load com-
binations below using linear elastic design methods.

Analysis was based upon the criteria and assumptions contained in the folluwing
documents:

a) ASME Boiler and Pressure Vessel Code Section IITI, Subsection NF.

b) USNRC, Regulatory Guide 1,52, Combining Modal Responses and Spatia!l
components in Seismic Response Analysis.

¢) BSEP-182 Final Safety Analysis Report, Seismic Design Criteria.

d) OBE - Operating Basis Earthquake
DBE - Design Basis Earthquake

e) Stainless Steel Cold-Formed Steel Design Manual, 1974 Edition, American
Iron and Steel Institute.

Acceptance criteria were based on:

a) Normal and upset (OBE) Appendix XVII, ASME, Section III.

b) Faulted DBE Paragraph F-1370, ASME Section ITI, Appendix F.

¢) Local Buckling stresses in the spent fuel storage tubes were calculated
according to Stainless Steel "Cold-Formed Steel Design Manual" of American
Iron and Steel Institute in lieu of Appendix XVII, ASME, Section III,
because of its applicability to these light-gage tubes. Only the strength
of the outer wall thickness of 0.090 inch nominal is considered in the
stress calculations.

The applied loads to the module are:

2a) Dead loads which are weight of module and fuel assemblies, and hydrostatic
loads.

b) Live loads - effect of lifting an empty module during installation.

¢) Thermal loads - the uniform thermal expansion caused by pool temperature
changes from the pool water and stored fuel.

d) Seismic forces of OBE and DBE.

e) Accidental drop of a fuel assembly from the maximum poss.ble height,

4-3
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TABLE 4-1

Comparison of Calculated Stress vs. Allowables (psi)

OBE SSE
Calc. Calc. )

Location/Type Stress  Allowables Stress  Allowables
Tube wall shear 5,520 9,260 8,230 15,400
Tube wall compression 6,470 13,900 9,380 23,100
Tube weld throat shear 5,520 9,260 11,640 15,400
Angle, weld throat shear 7,810 9,260 11,640 15,400
Casting wall shear 3,340 9,260 9,170 15,400
Casting wall compression 8,900 15,300 14,220 23,100
Casting base weld shear 3,830 9,260 7,660 15,400
Support plate weld throat
shear 3,870 9,260 15,330 15,400
Upper Closure Plate

Compression 5,820 13,900 7,800 23,100

Shear 4,470 9,260 5,260 15,400

Weld Shear 6,320 9,260 7,440 15,440
Lower Closure Plate

Compression 4,000 13,9300 5,660 23,100

Shear 7,340 9,260 11,490 15,400

Weld Shear 7,340 9,260 13,580 15,400
Corner tube local - - 9,120 23,100

compressive stress
check for local
buckling

]A1lowable stresses referenced in ASME Section III, NF3231.1c (Appendix F,

Section F-1370).
2

3-8

Allowable stresses referenced in ASME Section III, NF3231.la (Appendix XVII).
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Part 1: Configuration of Rack/Cask Arrangment
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Part 2: Loads Definition for Floor Slab

A. TFree Standing Rack Module



Part 2: Loads Definition for Floor Slab

B. UE&C Loading Generation on Existing Racks
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