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PMSTPCOL PEmails

From: STPCOL
Sent: Wednesday, September 28, 2011 4:50 PM
To: PMSTPCOL PEmails
Subject: FW: Transmittal of Letter U7-C-NINA-NRC-110116
Attachments: U7-C-NINA-NRC-110116.pdf

 
 

From: Tai, Tom  
Sent: Tuesday, September 13, 2011 9:06 AM 
To: Chakrabarti, Samir 
Cc: Chakravorty, Manas; Thomas, Brian; STPCOL; Wunder, George 
Subject: FW: Transmittal of Letter U7-C-NINA-NRC-110116 
 
Samir, 
 
Attached for your review are supplemental responses to RAI 03.08.04-30 (Supplement 6) and 03.08.04-34 
(Supplement 1), including FSAR markup. 
 
03.08.04-30 S6 addresses punch-list items 110 and 122, with markup to Table 3H.6-6 and Figures 3H.6-212, -
213, and -248. 
 
03.08.04-34 S1 addresses punch-list item 56.  FSAR markup include: 
 
Sections (3H.6.6.3.1 and 3H.7.5.3.1); 
Tables (3H.6-7, 3H.6-8, 3H.6-9, and 3H.7-1),  and  
Figures (3H.6-51, 3H.6-54 to 3H.6-74 and -74A, 3H.6-75 to 3H.6-78 and -78A, 3H.6-116 and -116A, 3H.6-117 
to 3H.6-120 and -120A, 3H.6-121 to 3H.6-122 and -122A, 3H.6-123 to 3H.6-126 and 126A, 3H.6-127 to 3H.6-
134 and 134A, 3H.6-135 to 3H.6-136A, -136B, and -136C) in the FSAR are also revised. 
 
Regards 
 
Tom Tai 
DNRL/NRO 
(301) 415-8484 
Tom.Tai@NRC.GOV 
 

From: Elton, Loree [mailto:leelton@STPEGS.COM]  
Sent: Tuesday, September 13, 2011 8:20 AM 
To: Muniz, Adrian; Casto, Chuck; Wunder, George; Tonacci, Mark; Eudy, Michael; Anand, Raj; Foster, Rocky; Joseph, 
Stacy; Govan, Tekia; Tai, Tom 
Subject: Transmittal of Letter U7-C-NINA-NRC-110116 
 
Please find attached a courtesy copy of letter number U7-C-NINA-NRC-110116 which provides supplemental 
responses to NRC Request for Additional Information (RAI) Questions 03.08.04-30 and 03.08.04-34 related to 
the Combined License Application (COLA) Part 2, Tier 2, Section 3.8.   
 
Note that the attachment has been compressed in .zip format in order to meet NRC incoming e-mail size 
limitations. 
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The official version of this correspondence will be placed in the mail.  Please call John Price at 972-754-8221 if 
you have any questions concerning this letter. 
 
Loree Elton 
Licensing, STP 3 & 4 
leelton@stpegs.com 
361-972-4644 
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cc:   w/o attachment except* 
(paper copy) (electronic copy) 

Director, Office of New Reactors 
U. S. Nuclear Regulatory Commission 
One White Flint North 
11555 Rockville Pike 
Rockville, MD  20852-2738 

Regional Administrator, Region IV 
U. S. Nuclear Regulatory Commission 
611 Ryan Plaza Drive, Suite 400 
Arlington, Texas   76011-8064 

Kathy C. Perkins, RN, MBA 
Assistant Commissioner 
Division for Regulatory Services 
Texas Department of State Health Services  
P. O. Box 149347 
Austin, Texas  78714-9347 

Alice Hamilton Rogers, P.E. 
Inspection Unit Manager 
Texas Department of State Health Services 
P. O. Box 149347 
Austin, Texas  78714-9347 

*Steven P. Frantz, Esquire 
A. H. Gutterman, Esquire 
Morgan, Lewis & Bockius LLP 
1111 Pennsylvania Ave. NW 
Washington D.C.  20004 

*Tom Tai 
Two White Flint North 
11545 Rockville Pike 
Rockville, MD  20852 

*George F. Wunder 
*Tom Tai 
Charles Casto 
U. S. Nuclear Regulatory Commission 

Jamey Seely 
Nuclear Innovation North America 

Peter G. Nemeth 
Crain, Caton and James, P.C. 

Richard Peña 
Kevin Pollo 
L. D. Blaylock 
CPS Energy 
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RAI 03.08.04-30, Supplement 6 

QUESTION:

Follow-up to Question 03.08.04-23

In response to staff question requesting additional information (Letter U7-C-STP-NRC-100036, 
dated February 10, 2010) about how various steel and concrete elements of site-specific 
structures are designed, and the design results, the applicant provided some analysis and design 
information. The applicant also referred to the Supplement 2 response to Question 03.07.01-13 
(Letter U7-C-STP-NRC-090230, dated 12/30/09) for pertinent design summary information. In 
order for the staff to conclude that the design of site-specific structures meet the requirements of 
GDC 2 by meeting the guidance provided in SRP 3.8.4 and 3.8.5, or otherwise, the applicant is 
requested to provide the following additional information:

1. The applicant states in the response that a three dimensional finite element analysis 
(FEA) is used for structural analysis and design of the UHS/RSW Pump House. FSAR 
Section 3H.6.6.1 states that analysis for the seismic loads was performed using equivalent 
static loads and the induced forces due to X, Y, and Z seismic excitations were combined 
using the SRSS method of combination. However, the applicant did not describe how the 
equivalent static loads due to seismic excitation were determined and applied to the static 
FEA model from the results of soil structure interaction (SSI) analysis used for 
determination of seismic response. Therefore, the applicant is requested to provide details 
of how seismic response analysis results from dynamic SSI analysis were transferred to 
the static FEA model, including how the effects of accidental torsion were included in the 
analysis and design of UHS/RSW Pump house. Please also update FSAR with the 
information, as appropriate.

2. The applicant stated in its response that the modulus of subgrade reaction for static 
loading was calculated as the average of the local values at nine locations under the 
foundation. The applicant is requested to provide these nine values, and explain why it is 
considered appropriate to use the average value. Please also explain how the foundation 
subgrade modulus was used for calculating nodal springs for the FEA model, and how 
the effect due to coupling of soil springs was considered in the analysis.

3. For seismic loading, the applicant has outlined a hand-calculated procedure that 
utilizes published formulas and charts to estimate the foundation spring constants. 
According to this procedure, the equivalent modulus and Poisson’s ratio of a layered soil 
system are first estimated using the cumulative strain energy method. The resulting 
values are then used in the equations for computation of the spring constants for a rigid 
foundation of an arbitrary shape embedded in a uniform half-space. The shear moduli 
used for individual layers are strain compatible values, and include the mean, upper 
bound, and lower bound soil cases. The approximate procedure outlined above for 
developing the foundation spring constants does not take into account the pressure 
distribution under the base slab. Furthermore, this procedure does not account for the 
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frequency dependence of these springs. As such, the applicant is requested to provide a 
justification for not considering the effects of pressure distribution and system frequency 
in developing the foundation dynamic springs including describing the impact on the 
calculated results.

4. The applicant’s response does not provide details as to how the soil springs calculated 
under static and seismic loadings are inputted to the 3-D static FEA model to calculate 
the design stresses. Therefore, the applicant is requested to describe in detail how the 
static and seismic soil springs are inputted into the FEA model, and how the results are 
obtained for stress evaluations. Specifically, the applicant is requested to explain if the 
two sets of springs were used in a single model, and how the two sets were combined to a 
single set of springs. Otherwise, if the two sets of springs were applied to separate FEA 
models, describe how the load combinations were performed. The applicant is also 
requested to provide sufficient detail to assist staff in understanding how static and 
seismic soil springs are used in the FEA model and results combined for stress 
evaluations.

5. In the FSAR mark-up of Sections 3H.6.6.3.1 and 3H.6.6.3.2 provided with the response, 
the applicant identifies the method used by the applicant for combining forces and 
moments. In this method, for each reinforcing zone, the maximum force or moment is 
coupled with the corresponding moment or force for design for the same load 
combination. It is not clear if this method of combining forces and moments for design 
will envelop the worst combination of forces and moments for all elements in a 
reinforcing zone. Therefore, the applicant is requested to describe the method of 
combining forces and moments used by the applicant with a typical example of a 
reinforcing zone, and demonstrate that this method of combination will yield the worst
combination of forces and moments that should be considered for design.

6. The staff notes that in the FSAR mark-up of Section 3H.6.6.3.1 provided with the 
response, the reported values of soil springs for the RSW Pump House are significantly 
larger than those for the UHS basin. The applicant is requested to confirm these values, 
and explain the reason for the large difference.

7. The response did not include any information about the maximum static and dynamic 
bearing pressures under the foundations of UHS/RSW Pump House. The applicant is 
requested to provide the maximum static and dynamic bearing pressure under the 
foundations of UHS/RSW Pump House, compare these values with the maximum 
allowable static and dynamic bearing pressures, and include this information in the 
FSAR.

8. In its response to Question 03.07.01-19 (letter U7-C-STP-NRC-100129, dated June 7, 
2010), the applicant provided analysis and design information for the seismic category I 
Diesel Generator Fuel Oil Storage Vault (DGFOSV) a which was not previously included 
in the FSAR. The information included in the response does not describe how structural 
analysis and design of the structure was performed. Also, reference is made to FSAR 
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Section 3H.6.4 for design loads. FSAR Section 3H.6.4 has been updated several times in 
various responses, and it is not clear where this information can be found. Therefore, the 
applicant is requested to provide complete structural analysis and design information for 
the DGFOSV to ensure it meets acceptance criteria 1 through 7 of SRP 3.8.4 and 3.8.5. 
The staff needs this information to conclude that the DGFOSV is designed to withstand 
seismic loads and meet GDC 2. Include in the response an updated version of Appendix 
3H where structural analysis and design information for all seismic category I structures 
can be found.

9. While reviewing this response, and other responses referenced in this response, the staff 
noted that the applicant has used different values of coefficient of friction for sliding 
stability evaluation; e.g., the value 0.3 was used for the RSW Pump House, 0.4 was used 
for UHS basin, 0.58 was used DGFOSV, and for the Reactor Building (RB) and the 
Control Building (CB), it was stated to be more than 0.47. It is not clear if these values 
are the required coefficient of friction, or the minimum coefficient of friction available. 
The applicant is requested to clearly specify the minimum coefficient of friction at 
various locations of the site, if they are different, and explain how these values were 
determined. Please also clarify this information in the FSAR.

10. The staff noted references to Diesel Generator Fuel Oil Tunnel (DGFOT) in several 
RAI responses. Please confirm that DGFOT is not a seismic category I structure, and if it 
is seismic category I, include the analysis and design information to show how the design 
of the DGFOT meets the acceptance criteria 1 through 7 in the SRP 3.8.4 and 3.8.5 in the 
FSAR.

SUPPLEMENTAL RESPONSE:

The Supplement 5 response to this RAI was submitted with Nuclear Innovation North America 
(NINA) letter U7-C-NINA-NRC-110099, dated July 12, 2011.  This supplement provides the 
response to the following action items discussed in the NRC audits performed during the weeks 
of May 23, 2011 and July 25, 2011. 

Punch List Item 110
From the July 12, 2011 submittal in NINA letter 110099 (RAI 03.08.04-30): 

(a) Table 3H.6-6, “Results of RSW Piping Tunnel Design”, discuss the small differences 
between Required vs. Provided Reinforcement (0.7 versus 0.79 or 0.97 versus 1.00) 
or non-existent (1.56 for both). 

(b) Check see if Note 3 in Table 3H.6-6 is clear as written. 
(c) Determine if there is a sketch defining the reinforcing zones in the RSWPT 
(d) In Figure 3H.6-247, is the passive pressure shown applicable to the entire RSWPT 

design?

Punch List Item 122
Provide SSI soil pressures for the RSW Tunnel
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Response to Punch List Item 110:

Part a)  In all cases the provided reinforcement equals or exceeds the required reinforcement.  
This meets the code requirements.  Also, in determining the required reinforcement for 
RSW Piping Tunnel shown in Table 3H.6-6, in order to provide additional margin, the 
calculated moments and axial forces were divided by 0.9 (i.e. increased by 1/0.9 = 1.11).
Therefore, as a minimum a margin of 11% is available. 

Part b) The notes of Table 3H.6-6 will be revised to further clarify this table (see Enclosure).

Part c)  Figure 3H.6-248 (see Enclosure) provides the RSW Piping Tunnel layout and 
reinforcement zones.   

Part d) The passive pressure shown in Figure 3H.6-247 is applicable to the entire RSW Piping 
Tunnel design (i.e. main tunnel segments, north portion, and access regions 1, 2, and 3) 

Response to Punch List Item 122:

Figures 03.08.04-30 S6.1 and 03.08.04-30 S6.2 provide SSI and SSSI soil pressures on RSW 
Piping Tunnel east and west walls, respectively.  Also shown in these figures are the seismic soil 
pressures used for the design of these walls. As shown in these figures, the seismic soil 
pressures used for design envelope all SSI and SSSI soil pressures except for a small portion 
along the wall height where SSI soil pressure from separated soil case is higher.  The tunnel wall 
design was controlled by passive pressure.  Based on the following this local exceedance is 
found acceptable. 

Due to total out-of-plane load including SSI soil pressure from separated soil case: 

Maximum calculated out-of-plane shear, V1 = 28.07 kips/ft 
Maximum calculated out-of-plane moment, M1 = 124.53 kips-ft/ft 

Due to controlling total out-of-plane load: 

Calculated out-of-plane shear, V2 = 36.52 kips/ft 
Calculated out-of-plane moment, M2 = 226.78 kips-ft/ft 

As shown above, V1 = 28.07 kips/ft is less than V2 = 36.52 kips/ft and M1 = 124.53 
kips-ft/ft is less than M2 = 226.78 kips-ft/ft.  Thus, the design is conservative for 
separated soil case.

As a result of this response COLA Part 2, Tier 2, Appendix 3H will be revised as shown in the 
Enclosure.
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Enclosure 1 
COLA MARK-UPS  
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RAI 03.08.04-34, Supplement 1 

QUESTION:

10 CFR 50, Appendix A, GDC 2, requires that structures important to safety shall be designed to 
withstand the effects of natural phenomena with appropriate combination of the effects of normal 
and accident conditions. To meet this requirement, all seismic category I structures must be 
designed for required strength at all locations in the structure. During the October 2010 Audit the 
applicant presented the procedures to verify the concrete sections of the UHS/PH structural 
members resulting from the code-required load combinations. The internal forces (i.e. shear, 
moment, axial force, torsion, etc.) used to determine the required strength of the structural 
members (i.e. walls, slabs, beam, columns, etc.) of the UHS/PH building are generated by the 
applicant with the help of SAP2000 models simulating the building’s static and dynamic 
behavior. These element forces are subsequently processed by the applicant with a number of in-
house developed programs for design of concrete sections. It was noted that concrete slabs and 
walls were designed for out-of-plane shear by averaging the element shear forces across cut lines 
that extended along the entire width of the walls and slabs. The staff considers that averaging of 
out of plane shear along the entire cut line of a slab or wall could lead to unconservative estimate 
of shear stress in slabs. The subject was discussed with the applicant during the audit. Although 
the applicant explained the procedure by referencing to ACI 349-97, Section 11.12, “Special 
provisions for slabs and footings,” it did not provide the staff with a sufficient interpretation of 
the provision of the ACI code, which appears to be intended for shear strength of slabs and 
footings in the vicinity of columns, concentrated loads, or reactions, to close this issue. ACI 349- 
97, Section 13.3.1, states that a slab system may be designed by any procedure satisfying 
conditions of equilibrium and geometric compatibility, if shown that the design strength at every 
section is at least equal to the required strength. Averaging of out-of-plane shear across the entire 
width of a slab may not show that the design strength at every section is at least equal to the 
required strength. Therefore, in order for the staff to conclude that the site-specific structures are 
adequately designed for out-of plane shear, the staff requests STP to demonstrate that use of 
average shear force across the entire width of slab, instead of the shear force demand at every 
section obtained from analysis may be considered acceptable by any or more of the following: 

• Obtain clarification from the ACI regarding validity of use of Section 11.12 of ACI 349-87 
for the situations where the provisions of the code were used, 

• Provide examples of any precedence where similar methodology was accepted by the staff, 
• Provide detailed justification using industry accepted standards, technical references, 

experimental results, etc., to justify redistribution of the shear forces obtained from finite 
element analysis. 

The applicant is also requested to update the FSAR as necessary. 
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SUPPLEMENTAL RESPONSE:

The original response to this RAI was submitted with Nuclear Innovation North America 
(NINA) letter U7-C-NINA-NRC-110050, dated April 5, 2011.  This supplement provides the 
response to the following action item discussed in the NRC audits performed during the weeks of 
May 23, 2011 and July 25, 2011.

Beam shear discussion (Audit Action Item 3.8-21, Punch List Item 56): 

Calculations will be revised and FSAR tables will be updated as a Confirmatory Action 

COLA updates reflecting the results of the hydrodynamic mass effect on the columns will 
be included in this response (Punch List No. 17) 

Finite element analysis was used for design of the following structures: 

� Ultimate Heat Sink (UHS)/Reactor Service Water (RSW) Pump House 
� Diesel Generator Fuel Oil Tunnels (DGFOT) 
� Diesel Generator Fuel Oil Storage Vaults (DGFOSV) 
� Radwate Building (RWB) 

As noted in the original response, unless noted otherwise, design of these structures for 
out-of-plane shear have been conservatively revised based on finite element analysis results for 
each element without averaging the shear over several elements.  This supplemental response 
provides the summary of results for UHS/RSW Pump House and DGFOT.  The summary of 
results for DGFOSV and RWB will be provided in RAI 03.08.04-34, Supplement 2 currently 
scheduled for submittal in October 2011. 

UHS/RSW Pump House: 

No averaging has been used for out-of-plane shear design except at four locations within the 
UHS basin basemat at the junction of basin buttresses with the basin basemat.  At these four 
locations, the out-of-plane shear was averaged over a total length of twice the baseemat thickness 
(i.e. 2 x 10 = 20 ft, basemat thickness = 10 ft).  This averaging of shear is justified for the 
following reasons: 

� The local shear concentration is due to excessively refined mesh for a 10 ft thick mat.  
As can be seen from Figure 03.08.04-34 S1.1, the width of the basemat elements is only 
5.88 ft. 

� The basin buttresses are 6 ft thick walls.  Considering a load distribution of 45o through 
the basemat thickness will yield an effective strip of 26 ft (i.e. 6 ft + 2 x 10 ft = 26 ft) 
which exceeds the 20 ft used for shear averaging. 
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Tables 3H.6-7 through 3H.6-9 and Figures 3H.6-51 through 3H.6-74, 3H.6-74A, 3H.6-75 
through 3H.6-78, 3H.6-78A, 3H.6-79 through 3H.6-116, 3H.6-116A, 3H.6-117 through 
3H.6-120, 3H.6-120A, 3H.6-121 through 3H.6-122, 3H.6-122A, 3H.6-123 through 3H.6-126, 
3H.6-126A, 3H.6-127 through 3H.6-134, 3H.6-134A, 3H.6-135, and 3H.6-136A through 
3H.6-136C (see enclosure) have been revised to reflect the results of this analysis.  In addition, 
these revised tables also reflect the results of the hydrodynamic mass effect on the UHS basin 
columns and beams considering the scaled column accelerations discussed in RAI 03.08.04-30, 
Supplement 4. 

DGFOT:

No averaging has been used for out-of-plane shear design.  Tables 3H.7-1 and Figures 3H.7-10A, 
3H.7-14A, 3H.7-17, and 3H.7-19A (see Enclosure) have been revised to reflect the results of this 
analysis. 

As a result of this response COLA Part 2, Tier 2, Appendix 3H will be revised as shown in the 
Enclosure.
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Basin 
Buttress

1T 1T

5.88 ft 5.88 ft 5.88 ft 5.88 ft

x

y
4.92 ft

6 ft

Figure 03.08.04-34 S1.1: Partial Plan View of UHS Basin Basemat Mesh 
Out-of-plane Shear Averaged over 2T 

T = Basemat Thickness, 10 ft 
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ENCLOSURE

COLA MARK-UPS 
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3H.6.6.3.1  UHS Basin/UHS Cooling Tower/RSW Pump House Concrete Wall and Slab Design 

For each reinforcement zone, the following in-plane and transverse shears with the corresponding 
load combination are reported in Tables 3H.6-7 and 3H.6-8:. The in-plane shear is the maximum 
average in-plane shear along a plane that crosses the longitudinal reinforcement zone. 

The shell forces from every element for every load combination in the finite element model were 
evaluated to determine the required transverse reinforcement. The transverse shear and axial force 
reported in Tables 3H.6-7 and 3H.6-8 correspond to the maximum required transverse 
reinforcement for an element within that transverse reinforcement zone. 

� The in-plane shear is the maximum average in-plane shear along a plane that crosses the 
longitudinal reinforcement zone.

� The transverse shear is the maximum average transverse shear along a plane in that 
transverse reinforcement zone.

3H.7.5.3.1 Reinforced Concrete Elements 

For each surface, the following in-plane and transverse shears with the corresponding load 
combination are reported in Table 3H.7-1 when the governing forces, moments and reinforcement 
is from the SAP2000 models:. The in-plane shear is the maximum average in-plane shear along a 
plane that crosses the longitudinal reinforcement zone. 

The shell forces from every element for every load combination in the finite element model were 
evaluated to determine the required transverse reinforcement. The transverse shear and axial force 
reported in Table 3H.7-1 correspond to the maximum required transverse reinforcement for an 
element within that transverse reinforcement zone. 

� The in-plane shear is the maximum average in-plane shear along a plane that crosses the 
longitudinal reinforcement zone.

The transverse shear is the maximum average transverse shear along a plane in that transverse 
reinforcement zone.
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