
Progress Energy,
Serial: NPD-NRC-2009-226 10 CFR 52.79
November 9, 2009

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555-0001

SHEARON HARRIS NUCLEAR POWER PLANT, UNITS 2 AND 3
DOCKET NOS. 52-022 AND 52-023
SUPPLEMENT 1 TO RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION LETTER
NO. 044 RELATED TO FOUNDATIONS

References: 1. Letter from Manny Comar (NRC) to James Scarola (PEC), dated November 3,
2008, "Request for Additional Information Letter No. 044 Related to SRP
Section 03.08.05- Foundations for the Shearon Harris Units 2 and 3 Combined
License Application"

2. Letter from Garry D. Miller (PEC) to U. S. Nuclear Regulatory Commission,
dated December 26, 2008, "Response to Request for Additional Information
Letter No. 044 Related to Foundations", Serial: NPD-NRC-2008-096

Ladies and Gentlemen:

Progress Energy Carolinas, Inc. (PEC) hereby submits a supplemental response to the Nuclear
Regulatory Commission's (NRC) request for additional information provided ýin Reference 1.

A supplemental response to the NRC request is addressed in the enclosure. The enclosure also
identifies changes that will be made in a future revision of the Shearon Harris Nuclear Power Plant
Units 2 and 3 application.

If you have any further questions, or need additional information, please contact Bob Kitchen at

(919) 546-6992, or me at (727) 820-4481.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on November 9, 2009.

,, n ElnitskyVice President

Nuclear Plant Development

Enclosure

cc: U.S. NRC Region II, Regional Administrator
U.S. NRC Resident Inspector, SHNPP Unit 1
Mr. Brian Hughes, U.S. NRC.Project Manager

Progress Energy Florida, Inc.
PS. Box 14042
St. Petersburg, FL 33733
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Shearon Harris Nuclear Power Plant Units 2 and 3
Supplement I to Response to NRC Request for Additional Information Letter No. 044

Related to SRP Section 03.08.05 for the Combined License Application,
Dated November 3, 2008

NRC RAI #

03.08.05

Progress Energy RAI #

H-0262 & H-0487

Prowress Eneryqv Response

NPD-NRC-2008-096; December 26, 2008 &
Supplemental response enclosed - see
following pages
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NRC Letter No.: HAR-RAI-LTR-044

NRC Letter Date: November 3, 2008

NRC Review of Final Safety Analysis Report

NRC RAI NUMBER: 03.08.05

Text of NRC RAI:

The applicant is requested to provide the following information:

1. Provide the value of the coefficient of friction within the soil foundation media at the plant site,
and describe how the value was obtained.

2. Provide the value of the coefficient of friction between the bottom of the mudmat and the soil
if there is no waterproofing membrane between them, and state the basis for establishing this
value and how the value would be verified at the plant site.

3. Provide the value of the coefficient of friction between the bottom of the mudmat and the soil
if there is a waterproofing membrane between them, and state the basis for establishing this
value and how the value would be verified at the plant site.

4. Provide the value of the coefficient of friction between the upper portion of the mudmat and
the lower portion of the mudmat if there is a waterproofing membrane between them, and
state the basis for establishing this value and how it would be verified at the plant site.

5. Provide the value of the coefficient of friction between the bottom of the concrete basemat
and the top of the mudmat if there is no waterproofing membrane between them, and state
the basis for establishing this value and how the value would be verified at the plant site.

6. Provide the value of the coefficient of friction between the bottom of the concrete basemat
and the top of the mudmat if there is a waterproofing membrane between them, and state the
basis for establishing this value and how the value would be verified at the plant site.

7. Identify the type of waterproofing membrane that is to be used at the plant site, and
(a) provide chemical and structural (mechanical) properties of the waterproofing membrane

and its lifespan,
(b) state whether the waterproofing membrane has been used in structures in which the

coefficient of friction between the waterproofing membrane and concrete, mudmat, and
soils has been verified, and, if so, describe the structure and the value of the coefficient
of friction, and

(c) if no data is available for the coefficient of friction between the waterproofing membrane
and concrete, mudmat, and soils, provide the basis for assuring that the waterproofing
membrane between two interface media would not cause sliding for one medium against
the other during an SSE.

8. Describe the soil properties and compaction requirements for the backfill material against the
embedded foundation walls and the vertical edge of the basemat at the plant site.

9. Provide the value of the subgrade modulus beneath the nuclear island structure, and
describe how the value was obtained.

10. For sliding analysis, state whether the bottom of the basemat, or any medium, such as the
mudmat or soils, is predicted to move horizontally relative to the vertical adjacent medium. If
relative movement is predicted, state the maximum value of the horizontal movement during
the SSE and the basis for accepting that amount of movement. If relative movement is not
predicted, provide the maximum horizontal force for the nuclear island structure generated
by the SSE, the total weight of the nuclear island structure and the horizontal frictional force
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between two media with the minimum value of the coefficient of friction, as stated in items 1
thru. 7 above, and the passive soil force, based on the properties from item 8 above.
Describe the shape and the magnitude of the passive soil pressure along the vertical face of
the embedded walls and the side of the basemat and the location of the passive soil force
resulted from the passive soil pressure diagram.

11. For overturning analysis, provide the value of the maximum overturning moment for the
nuclear island structure generated by the SSE with respect to the pivotal end or point of the
basemat for rotation, the value and the location of the active soil force, the value and the
location of the passive soil force, and the value and the location of the resisting force from
the subgrade modules.

12. Provide the groundwater level for the design of the plant site. Describe the potential effect
of saturated soils from the groundwater on the seismic soil-structure interaction (SSI)
analysis, the calculation of the subgrade modules, the bearing pressure (strength) for soils,
the coefficient of friction, and the active and passive soil pressures, and the design of the
concrete basemat and embedded walls.

13. Provide the value of bearing pressure (strength) for soils beneath the nuclear island
structure at the plant site, and describe how the value was obtained.

PGN RAI ID #: H-0487

PGN Response to NRC RAI:

Since the submittal of the original response to the above questions, Westinghouse has
performed non-linear analyses with sliding friction elements using a 2D ANSYS model in the
East-West direction. The coefficient of friction between the horizontal waterproofing membrane
and concrete used in this analysis was 0.55. The results of this revised analysis have been
documented in Technical Report (TR)-85 Rev. 1 Section 2.9, which concludes that the Nuclear
Island is stable against sliding as the factor of safety against sliding is > 1.1 in all load cases.
As a result of this analysis, the responses to several of the items have been revised to reflect
the results of this analysis. These revised responses can be found below. Any responses that
have not been revised are noted as such.

1. No change from the previous response dated December 26, 2008.

2. The mudmat will be founded on sound rock. Soils present above sound rock will not be
left in place under safety-related structures (See FSAR Subsection 2.5.4.2.4.4 and
2.5.4.2.2.3). The foundations of seismic Category I structures are on sound rock (See
FSAR Table 2.0-201, Sheet 5). Since the interface will be mudmat (concrete) to rock
there is no need to verify the coefficient of friction.

3. No change from the previous response dated December 26, 2008.

4. The specific static coefficient of friction between horizontal membrane and concrete is >-
0.55. The waterproof membrane will have physical properties, including surface and
texture, to achieve the required static coefficient of friction (See DCD Subsection
3.4.1.1.1.1 as revised in Section 5 of TR-85 "Nuclear Island Basemat and Foundation",
Revision 1, dated February 3, 2009). An ITAAC will be performed to verify the
coefficient of friction. It will consist of a test to confirm that the mudmat-waterproofing
interface beneath the nuclear island basemat has a coefficient of friction to resist sliding
of > 0.55.
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5. Per DCD Subsection 3.8.5.5.3 (as revised in Section 5 of Technical Report Submittal of
APP-GW-GLR-044, Revision 1 (TR-85) dated February 3, 2009), the sliding resistance
is based on the friction force developed between the basemat and the foundation. The
governing friction value in the interface zone is a thin soil layer below the mudmat with
an angle of internal friction of 350 giving a coefficient of friction of 0.55. Since the
interface will be mudmat (concrete) to basemat (concrete) there is no need to verify the
coefficient of friction as the value of 0.55 is based on ACI 318-05 section 9.3.5.

6. No change from the previous response dated December 26, 2008.

7. The HDPE double-sided textured waterproof membrane will be used (See DCD
Subsection 3.4.1.1.1.1 as revised in Section 5 of Technical Report Submittal of APP-
GW-GLR-044, Revision 1 (TR-85) dated February 3, 2009). The information requested
in Items (a), (b), and (c) will be available when the detailed design for the waterproofing
membrane is complete. Also, ITAAC ensures coefficient of friction > 0.55.

8. No change from the previous response dated December 26, 2008.

9. No change from the previous response dated December 26, 2008.

10. No change from the previous response dated December 26, 2008.

11. No change from the previous response dated December 26, 2008.

12. No change from the previous response dated December 26, 2008.

13. No change from the previous response dated December 26, 2008.

Associated HAR COL Application Revisions:

The following changes will be made to the HAR FSAR in a future revision:

1.) Revise the following text in FSAR Table 2.0-201 (Sheet 5 of 8) from:

N/A. Foundations of seismic Category 1 structures are on rock.

To:

Not applicable:

Soils present above sound rock will not be left in place under safety-related structures.
Foundations of seismic Category 1 structures are on rock.

A waterproofing membrane will be located between the upper and lower layers of the mudmat,
meeting AP1 000 DCD requirements of ->0.55 static coefficient of friction.

2.) Add the following text to the end of FSAR Section 2.5.4.10.2:

The weakest interface beneath the nuclear island basemat will be between the mudmat
concrete and the geomembrane waterproofing layer. The design of the waterproof membrane
beneath the nuclear island basemat is described in DCD Section 3.4.1.1.1.1. Per the DCD, the
specific static coefficient of friction between horizontal membrane and concrete must be -> 0.55.
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An ITAAC will be performed to verify that the mudmat-waterproofing interface beneath the
nuclear island basemat has a coefficient of friction to resist sliding of > 0.55.

3.) Revise the following text in FSAR Table 3.8-2 at the end of COLA Part 10 from:
Table 3.8-2

Waterproof Membrane Inspections, Tests, Analyses, and Acceptance Criteria (Sheet 1 of 1)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

The friction coefficient to Testing will be performed to A report exists and documents that the
resist sliding is z 0.7. confirm that the mudmat- as-built waterproof system (mudmat-

waterproofing interface beneath waterproofing interface) has a
the Nuclear Island basemat has a coefficient of friction of > 0.7 as
coefficient of friction to resist demonstrated through material
sliding of Ž 0.7. qualification testing.

to:

Table 3.8-2

Waterproof Membrane Inspections, Tests, Analyses, and Acceptance Criteria (Sheet I of 1)

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

The friction coefficient to Testing will be performed to A report exists and documents that the
resist sliding is 2 0.55. confirm that the mudmat- as-built waterproof system (mudmat-

waterproofing interface beneath waterproofing interface) has a
the Nuclear Island basemat has a coefficient of friction of - 0.55 as
coefficient of friction to resist demonstrated through material
sliding of > 0.55. qualification testing.

4.) Revise the following text in FSAR Section 14.3.3.1 from:

The design of the waterproof membrane beneath the nuclear island basemat is described in
DCD Subsection 3.4.1.1 .1.1. Waterproof Membrane ITAAC have been developed to address
verification that the mudmat-waterproofing-RCC interface beneath the nuclear island basemat
has a minimum coefficient of friction to resist sliding of 0.7.

to:

The design of the waterproof membrane beneath the nuclear island basemat is described in
DCD Subsection 3.4.1.1 .1.1. Waterproof Membrane ITAAC have been developed to address
verification that the mudmat-waterproofing interface beneath the nuclear island basemat has a
minimum coefficient of friction to resist sliding of 0.55.

Attachments/Enclosures:

None.


