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ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Subject: UniStar Nuclear Energy, NRC Docket No. 52-016
Response to Request for Additional Information for the
Calvert Cliffs Nuclear Power Plant, Unit 3,
RAI No. 301, Other Seismic Category I Structures

References: 1) Surinder Arora (NRC) to Robert Poche (UniStar Nuclear Energy), "FINAL
RAI No. 301 SEB2 5566" email dated April 14, 2011

2) UniStar Nuclear Energy Letter UN#1 1-240, from Greg Gibson to Document
Control Desk, U.S. NRC, RAI Closure Plan, dated August 23, 2011

The purpose of this letter is to respond to the request for additional information (RAI) identified
in the NRC e-mail correspondence to UniStar Nuclear Energy, dated April 14, 2011
(Reference 1). This RAI addresses Other Seismic Category I Structures, as discussed in
Section 3.8.4 of the Final Safety Analysis Report (FSAR), as submitted in Part 2 of the Calvert
Cliffs Nuclear Power Plant (CCNPP) Unit 3 Combined License Application (COLA), Revision 7.

Reference 2 provided an October 31, 2011 response date for Question 03.08.04-18 and
03.08.04-20. The enclosure provides our response to RAI No. 301, Question 03.08.04-18 and
includes revised COLA content. A Licensing Basis Document Change Request has been
initiated to incorporate these changes into a future revision of the COLA.
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UniStar Nuclear Energy requires additional time to finalize the response to RAI 301, Question
03.08.04-20. The response will be provided to the NRC by November 4, 2011.

Our response does not include any new regulatory commitments. This letter does not contain
any sensitive or proprietary information.

If there are any questions regarding this transmittal, please contact me at (410) 369-1905, or

Mr. Wayne A. Massie at (410) 369-1910.

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

Executed on October 31, )11

Greg Gibson

Enclosure: Response to NRC Request for Additional Information, RAI No. 301, Question
03.08.04-18, Other Seismic Category I Structures, Calvert Cliffs Nuclear Power
Plant, Unit 3

cc: Surinder Arora, NRC Project Manager, U.S. EPR Projects Branch
Laura Quinn, NRC Environmental Project Manager, U.S. EPR COL Application
Getachew Tesfaye, NRC Project Manager, U.S. EPR DC Application (w/o enclosure)
Charles Casto, Deputy Regional Administrator, NRC Region II (w/o enclosure)
Silas Kennedy, U.S. NRC Resident Inspector, CCNPP, Units 1 and 2
U.S. NRC Region I Office
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RAI No. 301, Question 03.08.04-18,

Other Seismic Category I Structures,
Calvert Cliffs Nuclear Power Plant, Unit 3
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RAI No 301

Question 03.08.04-18

10 CFR 50, Appendix A, GDC 1 specifies that structures, systems, and components important
to safety shall be designed, fabricated, erected, and tested to quality standards commensurate
with the importance of the safety functions to be performed. As such, the design and analysis
procedures used for Seismic Category I structures should be in accordance with corresponding
quality standards and records. Rev. 7 of Calvert Cliffs Unit 3 FSAR Section 3.8.4.4.7 provides
updated information about the design and analysis procedures for the Forebay and the UHS
Makeup Water Intake Structure. To ensure the applicant meets SRP Acceptance Criteria
3.8.4.11.4.A and B, the staffs review of this section found that the following additional information
is needed:

(a) The 7th paragraph of Section 3.8.4.4.7 describes loads considered in the static analysis
for the two site-specific Seismic Category I structures. Explain why the loads of buoyancy
(other than that associated with hurricane events) and pipe reactions are not included. As
written, Section 3.8.4.4.7 is not consistent with the load combinations in Section 3.8.4.3 of
both the EPR FSAR and CCNPP Unit 3 FSAR.

(b) Regarding seismic analysis, Section 3.8.4.4.7 indicates that the combination rule of SRSS
was applied to calculate the maximum nodal accelerations, before applying the 100-40-
40 rule to calculate member forces.

According to Rev. 2, as well as the latest proposed updates to Rev. 2, of U.S. EPR FSAR
Section 3.7.2.4.6, for the Nuclear Island Common Basemat Structures, the algebraic
summation of the acceleration time histories derived from the three directional seismic
input motions is used to determine the maximum nodal accelerations. Explain why the
SRSS method was used for the Forebay and the UHS Makeup Water Intake Structure,
instead of the algebraic summation of the acceleration time histories.

In addition, regarding the response combination rules to calculate member forces, the staff
notes that the latest proposed updates to Rev. 2 of U.S. EPR FSAR indicate that the EPR
DC application now uses SRSS method instead of the 100-40-40 rule for all Seismic
Category I structures. In light of this change, provide the technical basis for using the
100-40-40 rule to calculate member forces, as indicated by Rev. 7 of CCNPP Unit 3
FSAR Section 3.8.4.4.7.

(c) The last paragraph of Section 3.8.4.4.7 states that procedures for stability evaluation and
bearing pressure calculation are discussed in Section 3.8.5.4.6. The staff could not find a
discussion of the procedure for bearing pressure calculation in Section 3.8.5.4.6, nor in
other sections of the FSAR. Explain where the discussion of the referenced procedure is
provided in the FSAR.

The staff needs the above information to be able to determine whether FSAR Section 3.8.4.4.7
is consistent with SRP Acceptance Criteria 3.8.4.11.4.A and B.
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Response

Part (a):

Buoyancy loads are included in the static analysis although not explicitly stated in Section
3.8.4.4.7 of the CCNPP Unit 3 FSAR. The FSAR will be updated accordingly.

The detailed designs have not yet been performed for development/design of pipe isometrics
and associated general arrangement drawings, and the pipe supports have not been defined.
Since this part of the detailed design has not been completed, stress analyses are not available.

For this reason, the pipe reactions are accounted for with a conservative load of 50 psf, which is
included in the analyses. The purpose of this load is to allow for piping, cable trays, conduits,
and heating, ventilation, air conditioning (HVAC) ducts, for which an exact location and intensity
is not known. Since the self-weight of the pipes and pumps is also accounted for, this additional
load can be considered as an allowance for pipe reactions. However, except for very large
single pipe loads, it is neither intended nor practical to consider individual pipe reactions for the
structural design.

Part (b):

RG 1.92 Section 2.2 endorses both the algebraic summation of the time histories and the
Square Root of the Sum of the Squares (SRSS) methods to combine the accelerations
produced by the three spatial components of an earthquake. By performing analyses for the
Common Basemat Intake Structures (CBIS) separately for each component, this fully complies
with the requirements described in Bullet 1 of RG 1.92 Section 2.2.

Member forces are calculated using the SRSS method. It should be noted that, in the previous
analyses (presented in Rev. 7 of CCNPP Unit 3 FSAR), member forces were calculated using
both the SRSS method and the 100-40-40 rule. The results obtained from the two methods
were compared to each other for load effects (i.e., moments and forces) and the greater value
was used. The results showed that the 100-40-40 rule produced greater values than the SRSS
method.

The reason for using only the SRSS in current and future analyses is to comply with the
approach endorsed by RG 1.92, and for consistency with the U.S. EPR FSAR.

Part (c):

Both average and maximum bearing pressures are determined for the STAAD Pro FE model.
The average bearing pressure is determined by summing the support node reaction forces
below the CBIS basemat and dividing it by the area of the basemat. Maximum bearing
pressures are calculated as follows:

" At each support node, the nodal reaction (i.e., spring force) is divided by the number of
plates connected to that node and the resulting force assigned to each of the plates
connected to the node.

* For each plate, the force contributions from its nodes are summed to yield a total
reaction force for the plate.
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" The bearing pressure for a particular plate is determined by dividing the plate reaction by
the area of the plate.

* The average bearing pressure below the basemat is calculated as the average of the
bearing pressures.

* The bearing pressure below the UHS is determined as the average of the bearing
pressures for the UHS basemat area only. In a similar manner, bearing pressures are
determined for the Forebay and Circulating Water Makeup Intake Structure by
calculating the average bearing pressure below the particular basemat area. The
maximum of these three bearing pressures are referred to as a "Maximum" in order to
distinguish this pressure from the average bearing pressure for the entire basemat.

COLA Impact

COLA FSAR Section 3.7.2.6 will be revised as follows:

3.7.2.6 Three Components of Earthquake Motion

As indicated in Section 3.7.2.4, the SSI analysis of the site-specific Seismic Category I
structures is performed using the integrated finite element model, with the input ground motion
applied separately in the three directions. Following the methodology de.cribed in U.S. EPR
FSAR Section 3.7.2.5 for EPGB and ESWB, tThe ISRS in the UHS Makeup Water Intake
Structure are determined by using the Square Root of Sum of Squares (SRSS) of the calculated
response spectra in a given direction, due to earthquake motion in the three directions.

The maximum member forces and moments due to the three earthquake motion components
are combined using the ASCE 4 98 (ASCE, 2000) "100 40 40"Square Root of the Sum of the
Squares (SRSS) combination rule to obtain the maximum total member forces and moments.
The 100-40 40SRSS method rule used is consistent with the requirements of RG 1.92, Revision
2 (NRC, 2006).

COLA FSAR Section 3.8.4.4.7 will be revised as follows:

3.8.4.4.7 {Forebay and UHS Makeup Water Intake Structure

For the static analysis, the soil medium below the foundation basemat is represented by soil
spring elements. The modulus of subgrade reaction for the soil spring elements is based on the
site-specific soil properties presented in Section 2.5.4. Effects of the following loads are
calculated from the static analysis: dead loads, live loads (including snow loads), hydrostatic
loads, lateral earth pressure loads (including groundwater effects), buoyancy loads, wind loads,
tornado loads (including wind pressure and differential pressure effects), SPH and PMH loads
(including hydrostatic pressure, buoyancy, wave pressure, and concurrent wind pressure
effects). Pipe reactions are considered by applying a blanket load of 50 psf to the structure.

Following application of the SASSI accelerations from the three components of earthquake
motions to the static model, the results are combined using the 100 10 40 percent ruleSquare
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Root of the Sum of the Squares (SRSS) method, as described in Section 3.7.2.6. The design
forces and moments from seismic and non-seismic load combinations are used to design
reinforced concrete shear walls and slabs according to the provisions of ACI 349-01 (ACl,
2001 a) (with supplemental guidance of Regulatory Guide 1.142 (NRC, 2001)). Results of the
reinforced concrete design are provided in Appendix 3E Section 3E.4.5.

COLA FSAR Section 3.8.5.4.6 will be revised as follows:

3.8.5.4.6 {Forebay and UHS Makeup Water Intake Structure Basemats

Static and dynamic bearing pressures are calculated and compared with the bearing capacities
defined in Table 2.5-65.

Both average and maximum bearing pressures are determined for the STAAD Pro FE model.
The average bearing pressure is determined by summing the support node reaction forces
below the CBIS basemat and dividing it by the area of the basemat. Maximum bearing
pressures are calculated as follows:

* At each support node, the nodal reaction (i.e., spring force) is divided by the number of
plates connected to that node and the resulting force assigned to each of the plates
connected to the node.

* For each plate, the force contributions from its nodes are summed to yield a total
reaction force for the plate.

* The bearinq pressure for a particular plate is determined by dividing the plate reaction by
the area of the plate.

* The average bearing pressure below the basemat is calculated as the average of the
bearing pressures.

* The bearinq pressure below the UHS is determined as the average of the bearing
pressures for the UHS basemat area only. In a similar manner, bearing pressures are
determined for the Forebay and Circulating Water Makeup Intake Structure by
calculating the average bearing pressure below the particular basemat area. The
maximum of these three bearing pressures are referred to as a "Maximum" in order to
distinguish this pressure from the average bearing pressure for the entire basemat.


