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Ladies and Gentlemen: 

In accordance with 10 CFR 50.90, Southern Nuclear Operating Company (SNC), the licensee 
for Vogtle Electric Generating Plant (VEGP) Units 3 and 4, requested an amendment to 
Combined License (COL) Numbers NPF-91 and NPF-92, for VEGP Units 3 and 4, respectively, 
on July 2, 2013, and revised the request on February 14, 2014 (Revision 1 ), again on June 20, 
2014 (Revision 2), and responded to Nuclear Regulatory Commission (NRC) Staff requests for 
additional information (RAis) on August 28, 2014. This Revision 3 incorporates the changes 
identified in the RAI responses. 

The requested amendment requires a change to the Updated Final Safety Analysis Report 
(UFSAR) in the form of departures from the incorporated plant-specific Design Control 
Document (PS-DCD) Tier 2 information, and involves changes to related plant-specific Tier 2* 
information describing the design details of connections in several locations between the steel 
plate composite construction (SC) used for the shield building and the standard reinforced 
concrete (RC) walls, floors, and roofs of the auxiliary building and lower walls of the shield 
building. These connections are also referred to as "RC to SC connections." 

This revision incorporates the RAI responses and also includes a few minor editorial revisions 
made for consistency, and replaces the previous Revision 2 submittal in its entirety. The 
revised information provided in this letter does not impact the general scope of the requested 
amendment, or the conclusions of the regulatory evaluation (including the significant hazards 
consideration determination and the environmental considerations). As such, this revision does 
not revise the Significant Hazards Consideration Determination provided in Revision 2. 

The description, technical evaluation, regulatory evaluation (including the Significant Hazards 
Consideration determination), and environmental considerations for the proposed changes in 
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the License Amendment Request (LAR) are contained in Enclosure 24 to this letter.  (Note that 
Enclosures 1 through 7 for LAR-13-014 were included with the original submittal, replacement 
Enclosures 8 through 14 were included with Revision 1 (LAR-13-014R1), replacement 
Enclosures 15 through 21 were included with Revision 2 (LAR-13-014R2), the above referenced 
responses to requests for additional information were provided as Enclosures 22 and 23, and all 
of these are now replaced in their entirety with the enclosures to this letter.)  Enclosures 25 and 
26 provide the information to support the withholding of proprietary information as requested 
below.  To support the review, Enclosure 27 provides a complete listing of the Revision 2 to 
Revision 3 differences and the basis for each change included in Revision 3.  Enclosure 28 
provides redacted markups depicting the requested changes to the licensing basis documents 
(but redacting those that are not available for disclosure to the public).  Markups of the 
licensing basis documents that are requested to be withheld from public disclosure in 
accordance with 10 CFR 2.390(d) are provided in Enclosure 30.  Enclosures 29 and 31 include 
one copy each of APP-GW-GLR-603, Revision 5, AP1000 Shield Building Design Details for 
Select Wall and RC/SC Connections (Non-Proprietary), and APP-GW-GLR-602, Revision 5, 
AP1000 Shield Building Design Details for Select Wall and RC/SC Connections (Proprietary), 
respectively. 

As discussed above, Enclosures 30 and 31 contain proprietary information and security related 
information that is requested to be withheld from public disclosure under 10 CFR 2.390(d).  
Enclosures 25 and 26 support this request and are supported by affidavits.  The affidavits set 
forth the basis on which the information may be withheld from public disclosure by the 
Commission and address with specificity the considerations listed in paragraph (b)(4) of 
Section 2.390(d) of the Commission’s regulations.  

Accordingly, it is respectfully requested that the information which is proprietary to 
Westinghouse be withheld from public disclosure in accordance with 10 CFR Section 2.390 of 
the Commission’s regulations. 

Correspondence with respect to the copyright or proprietary aspects of the items listed above or 
the supporting Westinghouse affidavits should reference CAW-14-4005 (Enclosure 25) and 
should be addressed to J.A. Gresham, Manager, Regulatory Compliance, Westinghouse 
Electric Company, Suite 428, 1000 Westinghouse Drive, Cranberry Township, Pennsylvania 
16066, and also to Brian H. Whitley, SNC, at the contact information within this letter. 

Due to changes in the construction schedule, SNC now requests staff approval of the license 
amendment by December 13, 2014.  Delayed approval of this license amendment could result 
in a delay of construction of the pertinent connections (i.e., installing the transition shield 
building wall panel at the 100’ elevation) and subsequent dependent construction activities.   

SNC expects to implement the proposed amendment (through incorporation into the licensing 
basis documents, e.g., the Updated Final Safety Analysis Report) within 30 days of approval of 
the requested changes.  

This letter contains no regulatory commitments. 

In accordance with 10 CFR 50.91, SNC is notifying the State of Georgia of this LAR by 
transmitting a copy of this letter and enclosures to the designated State Official. 

Should you have any questions, please contact Mr. Jason Redd at (205) 992-6435.  
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Mr. B. L. lvey states that: he is a Vice President of Southern Nuclear Operating Company; he is 
authorized to execute this oath on behalf of Southern Nuclear Operating Company; and to the 
best of his knowledge and belief, the facts set forth in this letter are true. 

Respectfully submitted, 

SOUTHERN NUCLEAR OPERATING COMPANY 

B. L. lvey 

Regulatory Affairs Vice President 
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Enclosures: 24) 
'• ,,, 

Revised Request for License Amendment Regarding Reinforced Con~le•tt>'' 
Steel Plate Composite Construction Connections (LAR-13-014R3) 

25) Westinghouse Authorization Letter CAW-14-4005, Accompanying Affidavit, 
Proprietary Information Notice, and Copyright Notice (LAR-13-014R3) 

26) Southern Nuclear Operating Company Affidavit for Proprietary Information 
(LAR-13-014R3) 

27) Revisions and Basis for differences from Revision 2 (ND-14-0959) 
(LAR-13-014R3) 

28) Redacted Proposed Changes to the Licensing Basis Documents 
(LAR-13-014R3) (Non-Proprietary) 

29) APP-GW-GLR-603, Revision 5, AP1 000 Shield Building Design Details for 
Select Wall and RC/SC Connections (Non-Proprietary) 

30) Proposed Changes to the Licensing Basis Documents 
(LAR-13-014R3) (contains Security-Related and Proprietary Information) 
(Withhold Under 10 CFR 2.390) 

31) APP-GW-GLR-602, Revision 5, AP1000 Shield Building Design Details for 
Select Wall and RC/SC Connections (Proprietary Information) (Withhold 
Under 10 CFR 2.390) 
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1. Summary Description 

In accordance with 10 CFR 50.90, Southern Nuclear Operating Company (SNC), the licensee 
for Vogtle Electrical Generating Plant (VEGP) Units 3 and 4, requests an amendment to 
Combined License (COL) Numbers NPF-91 and NPF-92, for VEGP Units 3 and 4, respectively.   

The proposed changes would revise the design of connections between reinforced concrete and 
steel plate concrete composite construction. 

The proposed changes revise the design details of connections in several locations between the 
steel plate concrete filled composite construction (SC) used for the shield building and the 
standard reinforced concrete (RC) walls, floors, and roof of the auxiliary building and lower walls 
of the shield building.  The critical section descriptions and figures in Updated Final Safety 
Analysis Report (UFSAR) Appendix 3H are revised to be consistent with the design changes.  
The revised design details continue to satisfy the supplemental requirements and applicable 
code and standard criteria established during the review of the AP1000 Design Certification and 
documented in UFSAR Subsection 3.8.4.5, which incorporates the plant-specific Design Control 
Document (PS-DCD). 

Design summary information included in UFSAR Table 3H.5-14 is revised.  This table includes 
required faceplate thicknesses and required shear reinforcement for the SC wall modules that 
are based on the forces and moments in the wall determined in the analyses at the specified 
locations.  The supporting load and moment information in the table is also revised. 

This enclosure requests approval of the license amendment necessary to implement the 
proposed changes to the Tier 2* and associated Tier 2 material.  Note that some of the 
requested changes impact the incorporated by reference topical report APP-GW-GLR-602, 
AP1000 Shield Building Design Details for Select Wall and RC/SC Connections.  This 
document, and the information showing the associated changes, are proprietary and withheld 
from public disclosure.  The nonproprietary version of the report is APP-GW-GLR-603.  
Additionally, some of the requested changes impact security related information.  The 
information showing these changes is also withheld from public disclosure. 
 

2. Detailed Description  

The proposed change activity includes design changes to connections in several locations, 
defined below, between the steel plate concrete composite construction (SC) used for the shield 
building and the standard reinforced concrete (RC) used for the walls, floors, and roofs of the 
auxiliary building and a portion of the shield building.  The licensing basis, including developed 
views of the shield building cylinder and critical sections identified in the UFSAR, is changed to 
reflect the design changes.  Tier 2* information being changed includes text, tables, and figures 
in UFSAR Section 1.6, Section 3.8, and Appendix 3H and in the incorporated by reference 
Topical Report APP-GW-GLR-602. 

Note: the cardinal directions used in the following description are based on a convention of the 
turbine building being located north of the nuclear island.  UFSAR Figure 3.7.2-12 Sheet 3 
shows the geometric configuration of the shield building cylindrical wall in “plan view” and the 
pertinent column line designations.  This figure is identified as a reviewer aid and does not show 
the detailed connection information.  Figure 3.7.2-12 Sheet 3 is not included in this requested 
amendment as no changes were required to this figure. 
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The portion of the shield building wall located within the auxiliary building is constructed of 
standard RC construction.  Near the west walls of the auxiliary building there are vertically 
oriented connections between the RC used in the shield building below the roof of the auxiliary 
building and the SC used to construct the wall of the shield building near Azimuth 180° shown in 
Figure 3H.5-16 Sheet 2 and current Figure 6 of APP-GW-GLR-602.  The connection uses end 
and support plates attached to the faceplates of the SC modules to transfer loads into the 
reinforced concrete.  Deformed hoop bars embedded in the reinforced concrete are connected 
to the end and support plates.  Interferences require that these connections be shifted to 
provide the connection design described in the licensing basis in UFSAR Subsection 3H.5.7.2 
and in Section 4 and Figures 1, 2, 3, and 4 of APP-GW-GLR-602. 

Wall N is the western wall of the auxiliary building south of the shield building.  The connection 
between the RC and SC portions of the shield building is proposed to be shifted because of 
interferences with reinforcement in the 5 ft. 6 in. thick Wall N and the fuel transfer canal.  These 
interferences are eliminated when the azimuth of the RC/SC location is moved from within the 
thickness of Wall N to the outside edge of Wall N on the West side of the shield building 
cylinder.  The connection location moves approximately 6 feet to approximately Azimuth 183° 
shown in Figure 3H.5-16 Sheet 2 and Figure 6 of APP-GW-GLR-602.  This change also 
removes the offset between the upper and lower portions of the connection between RC and 
SC.  The offset was the result of interference with the location of concrete blocks provided to 
shield the refueling transfer canal.  The shift of the connection location removes the interference 
with the shield blocks.  Shifting the location of the connection does not change the pertinent 
details of the connection.  The sizes of the deformed bars, faceplates, support plates, endplates, 
and mechanical connectors are not changed. 

The connection location near auxiliary building Wall Q north of the shield building is proposed to 
be modified because of the proximity of the main steam and feedwater penetrations through the 
shield building wall shown between Azimuth 337° and 352° in Figure 3H.5-16 Sheet 1 and 
shown near Azimuth 340° and Figure 6 of APP-GW-GLR-602.  A portion of the vertical 
connection is moved from approximately Azimuth 342° to the other side of these penetrations at 
approximately Azimuth 352°.  The standard vertically oriented connection between RC and SC 
portions of the shield building is shown in Figure 3 of APP-GW-GLR-602.  This connection 
provides a direct mechanical connection between the hoop reinforcement in the reinforced 
concrete and the shield building wall module.  The hoop bars are mechanically connected to 
support plates welded to the inside surface of the wall module faceplates.  The nominal spacing 
of the hoop bars is approximately 6 inches.  The penetrations through the RC portion of the 
shield building wall in this area are for the steam line and the feedwater line to pass thorough.  
These large steam line and the feedwater line penetrations would displace or interrupt many of 
the hoop bars in the RC portion of the shield building wall in the original location of the 
connection.  The reinforcement displaced by the penetrations would have to be formed around 
the penetrations and would result in congested reinforcement near the penetrations.  UFSAR 
Figure 3H.5-16 is revised to show the modified connection at the penetration. 

The revised RC to SC connection in the regions of the penetrations continues to provide direct 
mechanical connection between the reinforcement in the reinforced concrete wall and the SC 
wall modules.  The connection assembly is designed as a steel weldment satisfying the 
requirements of AISC N690.  Specifying that the connection is designed to AISC N690 
requirements is not a change in the design or licensing basis.  The hoop reinforcement is 
connected to a vertical plate that spans the thickness of the shield building wall. This vertical  
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connection plate is located on the opposite side of the penetrations from the SC wall.  The 
design of the assembly assumes a load from the reinforcement of 125 percent of the specified 
yield strength of the reinforcement.  The vertical connection plate is connected to the module 
faceplates with plates (approximately 2 inches thick) on the inner and outer surface of the wall.  
The surface plates are sized to carry the load from deformed reinforcement bars around the 
openings.  Horizontal plates between the inner and outer plates at the top and bottom of the 
assembly span between and stiffen the connecting wall plates.  The vertical reinforcing bars that 
are interrupted by the weldment are anchored to the top and bottom support plates with 
mechanical connectors.  The shield building module faceplates are welded to the connection 
assembly with a complete joint penetration weld.  The volume inside the assembly surrounding 
the penetrations is filled with concrete but the concrete strength is neglected in the design. 

The design width of the support plates included in the RC to SC connection shown in proposed 
Figure 1 of APP-GW-GLR-602 is changed from 12 5/8” to 12”.  The support plates connect to 
vertical deformed bars that are anchored in the concrete below the RC to SC connection 
module.  During design finalization, it was determined that the positions of the bars connected to 
the support plates need to be shifted slightly resulting in a change in the width of the support 
plates.  The requirements for the capacity of the connection are not changed.  In Figures 1 and 
4 the gusset plate configuration is proposed to be changed to show the plate ending above the 
tie bar.  The weld of the tie bar to face plate continues to satisfy the requirements to develop 
125% of the specified yield strength of the bar.  Connection design elements may be shifted or 
reconfigured as noted above due to penetrations or other interferences in the connection 
modules.  Where the support plates or gusset plates must be moved or reconfigured due to a 
penetration or other obstruction the connection continues to satisfy the AICS N690 criteria. 

In several places penetrations through the shield building wall panels displace tie bars and 
studs in the local area.  APP-GW-GLR-602 is revised to note that penetrations through the 
shield building wall may alter the spacing of tie bars.  These penetrations through the wall 
panels and connection modules are designed with the use of a structural sleeve.  The structural 
sleeve is designed to replace the tie bar area and develop the capacity of the tie bars displaced.   

The auxiliary building roof connection to the SC portion of the shield building, included as part of 
a critical section described in UFSAR Subsection 3H.5.2.1, is also being revised.  The revised 
connection reduces the rebar congestion in the roof and simplifies fabrication and construction.  
The certified design consists of radial bars that pass through the outer SC faceplate and are 
attached to the far faceplate of the shield building wall modules.  These radial bars are separate 
from the reinforcement provided for roof reinforcement. 

The revised auxiliary building roof connection design eliminates the separate radial bars 
extending into the roof concrete from the wall and directly connects the roof reinforcement to the 
wall module.  A typical connection design is shown in the revised Figure 7 of APP-GW-GLR-
602.  This design detail is from a different location and is different than the location shown and 
the configuration shown for the critical section in Figure 3H.5-7.  The details of the connections 
between the auxiliary building roof and the shield building wall vary because of loads on the 
connection and the orientation of the wall to the roof reinforcement arrangement.  The design of 
the connection is described below. Connection variations use different combinations of the 
design elements described.  

Connection plates, which provide connections to the top and bottom roof reinforcement, are 
welded to built-up backing plates on the outer faceplate of the shield building wall.  The 
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faceplates are identified as SC Liner Plate in Figure 7 of APP-GW-GLR-602 and UFSAR Figure 
3H.5-7.  The roof reinforcement bars are welded to the connection plates, or to additional plates 
welded to the connection plates, using a flare bevel weld in conformance with AWS D1.4.  The 
welded connection fully develops 125% of the specified yield strength of the reinforcement bars.  
The additional plates are used as spacers when the elevation of the reinforcement is offset from 
the top surface of the connection plate by other reinforcement.  In some locations mechanical 
connectors welded to front plates perpendicular to the connection plate are used to connect the 
reinforcement bars to the connection assembly.  This configuration of the mechanical 
connectors welded to the front plates which are welded to the connection plate is shown as part 
of a critical section in Section A of the revised UFSAR Figure 3H.5-7.  The connection design 
includes radial shear lugs adjacent to the faceplates between the connection plates for the 
upper and lower layers of reinforcement.  Stiffener plates between the upper and lower 
connection plates on the outer edge of the connection assembly provide additional rigidity to the 
connection assembly when needed and act as additional shear lugs.   

The faceplates in the connection region are thicker than the faceplates for a standard shield 
building wall module.  The added faceplate thickness is provided on the inside surface of the 
faceplates and does not change the thickness of the shield building wall.  The thicker faceplates 
are used because the local stresses in the vicinity of the connections would otherwise require 
stiffeners or other reinforcement of the faceplate.  The thicker faceplates also facilitate the 
heavy welding of the backing and connection plates to the faceplate.  To optimize fabrication of 
the modules, the area of the thicker faceplate may extend over the entire width or height of a 
shield building wall module. Welding and mechanically connecting the reinforcement bars to the 
connection assembly eliminates the need for the separate reinforcement bars connecting the 
shield building to the roof which were oriented radially to the shield building wall.  This revised 
design provides a direct connection of the roof reinforcement to the SC shield building wall. The 
increase in faceplate thickness in the area of the connection is added to information included in 
Subsection 3.8.4.5.5.6.  The evaluation of the shield building wall in areas with thicker 
faceplates includes consideration of the reduction of the concrete thickness.  The reduction in 
thickness does not affect the capacity of the concrete to carry compression, and does not 
introduce any additional concrete failure modes not already considered in the analysis and 
evaluation of the section.  The analysis was completed with an updated structural model that 
includes the changes that impact the configuration, mass, and stiffness of the shield building 
structure.  The changes in the results of the updated analysis are reflected in the proposed 
changes to UFSAR Table 3H.5-14 included as part of the license amendment request.  

Internal tie bars in the wall module pass the loads from the connection plate and outer faceplate 
to the faceplate on the far face of the SC wall module.  These tie bars replace the extension of 
the radial reinforcement into the wall module and are sized to fully develop the roof 
reinforcement.  The tie bars in the connection regions may be larger in diameter and spaced 
closer together than the tie bars for standard shield building wall modules.  The spacing of tie 
bars in these areas may be equal to the spacing of tie bars in Type 1 modules.  Type 1 modules 
are described in APP-GW-GLR-602, Section 4 and Figure 6.  In some locations tie plates 
connecting the faceplates located in between tie bars are used to provide additional load 
capacity for the connection between the faceplates.  The revised connection design, including 
the design detail variations, of the roof to the wall module is in conformance with the AISC N690 
and ACI 349 requirements and supplemental requirements included in the UFSAR Subsection 
3.8.4.5.5.6 and the seismic analysis of the structures.  Roof girders (beams) supporting the 
metal decking and concrete are attached to the shield building module faceplates.  Tie bars in 
the wall module provide backup structure for the roof beam connection.  
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UFSAR Subsection 3H.5.7.2 is revised to clarify that the requirements described for the 
reinforcement bars in the RC are for the bars that are part of the connection.  There are 
reinforcement bars in the RC that are not part of the mechanical connection between the RC 
and SC.  UFSAR Subsection 3H.5.7.2 is revised to clarify that the design of the mechanical 
connections are designed to 125 percent of the capacity of the connecting reinforcement bars.  
The previous description, that the design was to 125 percent of the weaker of the steel plate or 
the reinforcing bar, was confusing and did not reflect the preferred design approach.  The term 
mechanical coupler is changed to mechanical connection or mechanical connector to clarify the 
nature of the connector design. 

UFSAR Subsection 3.8.4.5.5.6 is proposed to be revised to include supplemental requirements 
for the design of RC to SC connections and to identify where the connections are located.  
These supplemental requirements were developed and discussed during design certification 
and NRC review of the shield building design.  They are added to 3.8.4.5.5.6 to document the 
requirements in the licensing basis. 

In two locations a typographical correction is proposed to be made to a table and a figure 
designation to change 3.H.5 to 3H.5.  The changes are located in Item 5 in Subsection 3H.5 and 
the fourth paragraph of UFSAR Subsection 3H.5.2.1.  These changes have no effect on the 
design or safety of the structure. 

UFSAR Figure 3H.5-7 for the critical section showing the connection of the auxiliary building 
roof (above the radiologically controlled area of the auxiliary building) to the shield building wall 
also includes extraneous information unrelated to the critical section and this unrelated 
information is removed.  This information includes the shield building wall radius and thickness 
and center lines which are shown in Figure 3.7.2-12 Sheet 6.  Dimensions of the auxiliary 
building roof and walls, column lines not needed to define the critical section, distance between 
column lines, roof elevations, and center lines are removed.  This auxiliary building information 
is shown in Figure 3.7.2-12 Sheets 6 and 7.  The representation of the auxiliary building roof 
reinforcement requirement is changed such that it does not extend into the wall.  The drawing 
scales are not appropriate and are proposed to be removed from the roof plan, the 
Reinforcement Floor Details in Region A, and Section A showing the connections in the roof 
since UFSAR figures are not to scale.  The roof details provided for Region B are proposed to 
be removed since information for this portion of the roof is duplicated in Section A of Figure 
3H.5-7.  The auxiliary building Wall 4 and Wall N connection details (identified as PLAN AT EL. 
170’-0”) are revised.  The information revised is the detail design of connections of auxiliary 
building wall to the shield building wall and these wall detail designs are not part of the 
connection of the roof to the shield building wall and are not part of the roof connection critical 
section.  Notes are added to the figure to describe the variances in the connection detail 
designs. 

Figure 7 of APP-GW-GLR-602 showing a typical connection design for the auxiliary building roof 
to the shield building wall, incorporated by reference into the UFSAR, is proposed to be updated 
to incorporate the auxiliary building roof to shield building connection design changes described 
above.  Notes on the figure are revised to include design requirements and design basis instead 
of specific reinforcement size and spacing.  A note is added to reference to UFSAR Subsection 
3.8.4.5.5.6. 
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Table 1 in APP-GW-GLR-602 is proposed to be revised to include material requirements for 
additional components related to the revised connection design.  Table 1 is reformatted as part 
of this change. 

Text and tables in the licensing basis are revised to clarify that the 3/4 inch thickness is the 
minimum design thickness for the shield building module faceplates.  The faceplate is increased 
in thickness (up to 1.0-inch nominal) in portions of the wall to address connections and 
attachment loads.  For example, the faceplates are thicker at the connection of the auxiliary 
building roof to handle the roof load and to facilitate welding of thick connectors and backup 
structures.  The size of the thicker faceplates considers the size needed to handle the local 
loads, module fabrication considerations, and minimizing thickness transitions within and 
between faceplate sections.  The statements in the UFSAR text and Table 3H.5-14 Sheets 1, 2, 
and 3 that the faceplates are 0.75 inch thick are potentially inconsistent with the design of the 
connection without the clarification. 

To support the design changes for the RC to SC connections, an analysis of the shield building 
SC wall module design has been completed.  This analyses impacts the design summary 
information included in UFSAR Table 3H.5-14.  This table includes required faceplate 
thicknesses and required shear reinforcement for the SC wall modules that are based on the 
forces and moments in the wall determined in the analyses at the specified locations.  The 
faceplate thicknesses and shear reinforcement information are designated as Tier 2* 
information and require NRC approval if the value is exceeded because of design changes.  
This information has very small allowance for an increase in the required value and in some 
cases the values in the analysis exceed the values in the table plus the allowance.  The 
required faceplate and shear reinforcement information is being revised as part of this change to 
accommodate the increase in the analysis results and to provide bounding values in the table.  
The supporting load and moment information in the table is also revised.  The values for 
faceplate thickness and shear reinforcement provided as part of the SC shield building wall 
design are not changed.  The location of the element location in the structural model used to 
determine the required values is not changed. 

The tie bar size and spacing given in APP-GW-GLR-602, Figure 6 is the nominal design 
spacing required by the design demands for the structure based on limiting load combinations.  
An increase in the tie bar capacity may be provided to handle local attachments and 
connections in the area of the attachments and connections.  For example, the tie bar spacing is 
decreased on the west side of the shield building to accommodate the attachment loads from 
platforms and HVAC supports.  On the east side of the shield building the tie bar spacing is 
decreased to accommodate the attachment loads for the plant vent and stair structure.  The 
spacing of tie bars in these areas may be equal to the spacing of tie bars in Type 1 modules.  
Type 1 modules are described in APP-GW-GLR-602, Section 4 and Figure 6.  In local regions 
near wall and roof connections tie bar diameter may also be increased to accommodate the 
connections to the shield building.  The areas with decreased tie bar spacing to address 
attachment loads are not identified in all cases on Figure 6 of APP-GW-GLR-602. 

In UFSAR Subsection 3.8.4.5.5.6 and APP-GW-GLR-602 the terms “representative” and 
“example” are replaced with “typical” when referring to a figure that includes the term “typical” in 
the figure title. In APP-GW-GLR-602 the term “representative” is replaced with “typical” when 
referring to a figure that is referred to as “typical” in UFSAR Subsection 3.8.4.5.5.6.  The 
changes to APP-GW-GLR-602 to correct typographical and format issues and the rewrites of 
the text to clarify the description and design information are not technical changes and are 
included in the change description identified below. 
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Licensing Basis Change Descriptions 

Revise the information in the entry for Section 3.8 in UFSAR Table 1.6-1 to update the revision 
of APP-GW-GLR-602.  

Revise the information in the entry for Section 3H in UFSAR Table 1.6-1 to update the revision 
of APP-GW-GLR-602.   

Revise UFSAR Subsection 3.8.4.5.5.6 information to include supplemental requirements for the 
RC to SC connection design, add a reference to Figure 3H.5-7, note that details may vary, and 
add reference to AISC N690. 

Revise the information in Reference 57 of UFSAR Subsection 3.8.7 to update the revision of 
APP-GW-GLR-602 and APP-GW-GLR-603. 

Revise Subsection 3H.1 to add the word “are” as an editorial correction.  

Revise Subsection 3H.5 Item 5 to change 3.H.5-7 to 3H.5-7. 

Revise UFSAR Subsection 3H.5.2.1 description of the figure, identify variations in design details 
from the critical section, and add reference to Subsection 3.8.4.5.5.6.  The designation of 
Table 3.H.5-10 is changed to Table 3H.5-10. 

Revise the second paragraph of UFSAR Subsection 3H.5.6 to change the description of the 
information shown in Figure 3H.5-16 and identify information that is not Tier 2*. 

Revise the information in the second paragraph of UFSAR Subsection 3H.5.7.1 to note that 
faceplates are thicker in localized areas. 

Revise the information in the second paragraph of UFSAR Subsection 3H.5.7.2 to remove the 
term “each” in reference to vertical reinforcement bars.  Appropriate editorial changes are 
included as part of this change.  Revise the information in this paragraph to clarify the design of 
the connectors.  The term mechanical coupler is changed to mechanical connection to clarify 
the nature of the connector design. 

Revise the information in Reference 1 of UFSAR Subsection 3H.5.8 to update the revision of 
APP-GW-GLR-602 and APP-GW-GLR-603. 

Revise the values for forces and moments and the required plate thickness and required shear 
reinforcement information included in UFSAR Table 3H.5-14, Sheets 1, 2, and 3. 

Revise the information to add a note on plate thickness in UFSAR Table 3H.5-14 Sheets 1, 2, 
and 3. 

Revise the information in UFSAR Figure 3H.5-7 as follows: 

1. The Upper Section in the Section A detail showing an elevation of the roof to wall 
module connection information is revised to reflect changes to the connection of the roof 
to the wall including change in the design of the shear lug, addition of a connection plate 
for connection of roof reinforcement to structural modules, the addition of a stiffener 
plate, the addition of an connecting plate welded to the module faceplate, and the 
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change in the design of the connection of the girder to the wall.  The extension of roof 
reinforcement into the wall is removed and tie bars in the wall module are designated as 
internal wall reinforcement to develop roof reinforcement and provide backup structure 
for the roof girder connection.  

2. Extraneous information is removed from the roof plan including the shield building wall 
radius and thickness, dimensions of the roof and walls, column lines not needed to 
define the critical section, distance between column lines, roof elevations, and center 
lines and the information removed from UFSAR Figure 3H.5-7 is provided in UFSAR 
Figure 3.7.2-12 and Subsection 3H.5.2.2.  The representation of the roof reinforcement 
requirement is changed to not extend into the wall.  The N (North) direction indicator is 
removed from the upper right portion of the figure. 

3. The partial PLAN AT EL. 170'-0" which shows the connections between auxiliary 
building Wall 4 and Wall N and the shield building wall is revised. The information 
revised is the detail design of the connection of auxiliary building walls to the shield 
building wall, and these connections are not included in the critical section addressed in 
UFSAR Subsection 3H.5.2.1 and this figure. 

4. The drawing scale is removed from the Roof Plan because UFSAR figures are not to 
scale.  The scale is not relevant to the critical section addressed in UFSAR 
Subsection 3H.5.2.1 and this figure and UFSAR figures are not to scale. 

5. The drawing scale is removed from the REINFORCEMENT FLOOR DETAIL IN 
REGION “A” because UFSAR figures are not to scale.  The drawing scale is not needed 
to describe the critical section addressed in UFSAR Subsection 3H.5.2.1 and this figure. 

6. The REINFORCEMENT FLOOR DETAIL IN REGION “B” is removed since it is duplicate 
information to the Tier 2* information details shown in SECTION A. 

7. The tie bar spacing is removed from the Lower Section in Section A.  This information is 
available in APP-GW-GLR-602, Figure 6. 

8. Couplers are removed from the vertical bars in the Lower Section of Section A to reflect 
changes in the detail design. 

9. The following notes are added. 

1) Detail shown is specific to the connection of the roof to the shield building wall at 
the location shown.  Refer to Subsection 3H.5.2.1 and other notes for additional 
information about design details for other connections. 

2) Reinforcement size and spacing for the roof in other locations include range from 
#7@6″ to #11@6″ and are based on the requirements in ACI 349. 

3) The details of the connections between the auxiliary building roof reinforcement 
and the shield building wall vary because of loads on the connection and the 
orientation of the wall to the roof reinforcement arrangement, and the size and 
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spacing of the roof reinforcement.  The connection configurations, including the 
use and design of backing plates, connection plates, spacer plates, shear lugs, 
stiffener plates, mechanical connectors, and tie bars and tie plates inside the 
shield building wall modules, are based on loading and local geometry 
considerations and are designed to the requirements of AISC N690.  Welding of 
the reinforcement to the connection assembly is in conformance with AWS D1.4. 

4) The detail design and location of the beam supports and connection between the 
beam and the shield building SC wall modules are designed to the requirements 
of AISC N690.  Beam support and connection configuration, including the use of 
fasteners, plates, structural shapes, and stiffeners, is based on loading and local 
geometry considerations. 

5) The details of the connections between the auxiliary building walls and the shield 
building wall vary because of loads on the connection and the orientation of the 
auxiliary building wall to the shield building wall.  The connection configurations, 
including the use of plates, structural shapes, and stiffeners and backup structure 
inside the shield building wall modules, are based on loading and local geometry 
considerations and are designed to the requirements of AISC N690. 

Revise the information in UFSAR Figure 3H.5-16 Sheets 1 and 2 to:  
(Note that Figure 3H.5-16 contains security related information and is withheld from public 
disclosure.) 

1. Match the configuration changes shown in Figure 6 of APP-GW-GLR-602.  
This includes: 

a. Shift slightly the vertical connection between RC and SC on the right side of 
Sheet 2.  This change also removes an offset between the top and bottom 
portions of the connection near the bottom of the connection. 

b. Extend a portion of the vertical connection to move to the right of the 
representation of the main steam and main feedwater penetrations. 

2. Revise information shown as background information for reference for walls and other 
structural elements in the auxiliary building adjacent to or intersecting the shield building 
wall.  The removal of the structures housing the MSIV compartment vents because of 
design finalization changes to the auxiliary building is one such revision.  These 
background elements in the auxiliary building provide context for the connection design 
and do not affect the revised RC to SC connection. 

3. Remove the N (North) direction indicator from Sheets 1 and 2.  The removal of direction 
indicator from the figure does not affect the design of the RC to SC connection. 

Revise the information in the incorporated by reference document APP-GW-GLR-602 as 
indicated below: (This document, and the information showing the associated changes, are 
proprietary and withheld from public disclosure.  APP-GW-GLR-603 is the non-proprietary 
version; it is also revised appropriately and provided as Enclosure 29.)  In addition to the 
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content changes noted below, the proprietary designations for “mechanical coupler” and 
“mechanical connection” are removed in several locations. 

Editorial change to Section 1 Paragraph 3 Sentence 4 

Add designation of “RC to SC Connection Components” to first row of Table 1 and reformat 
list of components under this designation. Reformat the designation of “Connection with 
Auxiliary Building Roof” in the bottom row of the table.  Add “Connection Plate,” “Stiffener 
Plate,” and “Backing Plate” to the list of components in Table 1. 

Revise the second paragraph in Section 4 first sentence to add the term “significant 
features” to critical sections. This will clarify the purpose of the document. 

Editorial change: In three locations in Section 4, where it is the first word of the paragraph, 
remove the underline under “Figure #.” 

Revise and rewrite the first paragraph under the heading Steel Concrete Composite (SC) 
Shield Building RC/SC Connection Zone Details of Section 4 as described below to clarify 
the connection design methodology.  

Replace the term “representative” with “typical” for the description of the change to 
Figure 1. 

Describe the design approach and approximate location of the RC to SC connections.  
Separate and expand the description of the vertically oriented connection of the hoop 
bars in the RC portion of the shield building.  Change an azimuth dimension from 177° to 
183° and note that azimuths are approximate.  Add reference to Figure 2. Specify that 
couplers are welded to the end plate and clarify where the end plate is connected to the 
hoop bars. 

Add a new paragraph under the heading Steel Concrete Composite (SC) Shield Building 
RC/SC Connection Zone Details of Section 4 to reference AISC N690 criteria for the support 
plates and gusset plates.  Add a sentence that the details may vary to address local 
geometry and loads.  Add information to note that connection design elements may be 
shifted to avoid penetrations and other interferences and describe the changes for the area 
near the penetration near Wall Q. 

Add a new paragraph in Section 4 under the heading Steel Concrete Composite (SC) Shield 
Building RC/SC Connection Zone Details to describe the vertical connection between RC 
and SC construction in the area of the main steam and feedwater line penetrations. 

Revise the first sentence in the paragraph following the added paragraphs to specify that the 
information is about the connection modules. 

Revise APP-GW-GLR-602, Section 4, first sentence, first paragraph under the heading 
Steel Concrete Composite (SC) Shield Building Wall Panel, to replace the term 
“representative” with “typical.”  

Revise Section 4, first sentence, second paragraph, under the heading Steel Concrete 
Composite (SC) Shield Building Wall Panel, to make modules plural and to clarify stud and 
tie bar spacing differences for Type 1 modules. 
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Editorial change to Section 4, second sentence, third paragraph under the heading Steel 
Concrete Composite (SC) Shield Building Wall Panel, to make the studs plural.  Add 
information to same paragraph on the design of structural sleeves to replace tie bars at 
penetrations. 

Revise the last paragraph under the heading Steel Concrete Composite (SC) Shield 
Building Wall Panel (3H.5.7.1) in Section 4 to clarify the description of Figure 6 to show the 
location of the Type 1 and Type 2 tie bar spacing.  In the same paragraph identify that the 
tie bar spacing may be decreased for local attachment and connections. 

Revise the last paragraph of Section 4 to replace the term “representative” with “typical” and 
to identify that the details of the auxiliary building roof to wall connection design may vary. 

Revise the original second sentence of the last paragraph of Section 4 to add consideration 
of AISC N690 for steel stresses. 

Revise the last paragraph of Section 4 to reference Subsection 3.8.4.5.5.6 for supplemental 
requirements for connections. 

Revise the last paragraph of Section 4 to include ACI requirement for couplers. 

Revise Figure 1 to:  

1. Change the start and stop azimuth locations for the RC to SC connection included as 
notes in the figure.  

2. Change the design width of Support Plates from 12 5/8" to 12". 

3. Revise configuration of gusset plates to end above tie bars. 

Revise Figure 4 to change configuration of gusset plates to be located above tie bar. 

Revise Figure 6 to: 

1. Shift slightly (from Azimuth 177° to Azimuth 183°) the location of the vertical 
connection between RC and SC on the right side of the figure. 

2. Remove the offset in azimuthal location between the upper portion and the bottom 
portion of the vertical connection between RC and SC on the right side of the figure 
since shielding blocks around the fuel transfer tube are not an obstruction at the 
revised location. 

3. Extend a portion of the vertically oriented connection to move the connection to the 
right of the representation of the main steam and main feedwater penetrations on the 
left side of the figure. 

4. Add a note to state “The connection in the vicinity of the shield building wall 
penetrations adjacent to Azimuth 0° is a welded assembly constructed to the 
requirements of AISC N690.” 

5. Add notes to allow for tie bar spacing decreases and tie bar size increases to 
accommodate local attachments. Editorial changes are made to the legend. 
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Figure 7.  These changes are consistent with the proposed changes in the UFSAR and the 
designs of the connections, including the variances to address interferences in the connection 
modules, continue to satisfy the requirements of AISC N690 and the supplemental requirements 
identified in the licensing basis.  The references in the UFSAR are changed to reflect the 
revision of APP-GW-GLR-602.  

Where penetrations through the shield building wall panels displace tie bars and studs in the 
local area, the penetrations through the wall panels and connection modules are designed with 
the use of a structural sleeve.  The structural sleeve is designed to replace the tie bar area and 
develop the capacity of the tie bars displaced.  The design of the modules with the structural 
penetration sleeves continues to satisfy the module design criteria and requirements specified in 
UFSAR Subsections 3.8.3.5.3 and 3.8.4.5.5 including conformance with applicable portions of 
AISC N690.  

Editorial changes to APP-GW-GLR-602 are made to clarify the design of the connections and 
the requirements of the connections.  

Figure 1 of APP-GW-GLR-602 is changed to be consistent with the shift in location of the 
vertical assembly.  Also the sizes of the support plate in Figure 1 and length of the gusset plates 
in Figure 1 and 4 are changed.  Figure 6 in APP-GW-GLR-602 is changed to show the changes 
in location of the RC to SC vertical connections.  Notes are added to the figure to identity 
requirements for the assembly in the vicinity of the penetrations and the potential for variations 
in tie bar size and spacing.  Figure 7 is changed to show the revised design of the RC roof to 
SC connection.  The notes are changed to be consistent with the change in the design, to 
identify the variation in design details, and to reference supplemental requirements.  

The effect of shifting the location of the RC to SC connections in the shield building wall has 
been considered in the calculation and analysis of the shield building and other nuclear island 
structures.  Shifting the location changes a portion of the wall from SC design to RC design.  
Shifting the location of the RC to SC connections in the shield building wall does not change the 
global seismic response of the shield building or the auxiliary building.  The change in demand 
for the connection zone demand is small and results in no impact on the RC to SC connection 
design.  The demand to capacity ratio is minimally affected in the zone changed to RC.  

The design of the RC to SC connection, described in UFSAR Subsection 3H.5.7.2, at the 
bottom of the modules into the reinforced concrete below is not changed except for a minor 
change to the support plate shown in Figure 1 of APP-GW-GLR-602.  The change in the 
support plate width does not reduce the capacity of the connection below the required capacity.  
The description is changed to clarify that the design requirements for the reinforcement bars 
apply to the bars that are part of the connection.  There are reinforcement bars in or near the 
connection region that are there to satisfy other ACI 349 reinforcement requirements and the 
RC to SC connection requirements do not apply to these bars.  The description is changed to 
clarify the design requirements for the mechanical connector and reflect the design approach 
used in the design of the connector.  The term mechanical coupler is changed to mechanical 
connection or mechanical connector to clarify the nature of the connection design.  The term 
mechanical coupler may be considered to be limited to a traditional coupler rather than include a 
broader range of mechanical connectors.  The design requirement is consistent with the ACI 
349 requirements for mechanical connectors.  The loads and load combinations applicable to 
the shield building and auxiliary building are defined in Subsection 3.8.4.3.  The proposed 
changes do not change the orientation, arrangement, or overall configuration of the structures.  
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6. Two azimuth values are rounded to one decimal place.  

Revise Figure 7 to show a revised connection design including:  

1. The removal of two layers of reinforcement bars radial to the faceplate extending into 
the concrete roof and two layers of reinforcement perpendicular to these radial bars. 

2. Addition of a connection plate to connect reinforcement bars in the roof to the wall 
module faceplate. 

3. Revision of the shear lug design from a shear lug welded directly to module faceplate 
to a shear lug welded to backing plate and located between connection plate above 
and below the shear lug. 

4. Addition of a backing plate welded to the structural module faceplate.   

5. Addition of a stiffener plate located between the connection plates.   

6. Replacement of reinforcements inside the wall module with additional wall module tie 
bars.   

7. Revise Note 1 to remove the specific size and spacing of reinforcement inside the 
wall and add the requirement to fully develop reinforcement in the roof.   

8. Revise Note 2 to include discussion of load path through connection plates and tie 
bars. 

9. Revise Note 2 to identify that the details of the connection design may vary. 

10. Remove Note 5 and move information on couplers to Subsection 3.8.4.5.5.6. 

11. Add note to reference Subsection 3.8.4.5.5.6 for supplemental design requirements. 

Revise the information in the incorporated by reference document APP-GW-GLR-603 as 
indicated for APP-GW-GLR-602 above.  APP-GW-GLR-603 is the non-proprietary version and 
some of the information noted above is redacted. 
 

3. Technical Evaluation 

Structure, System, Component and/or Analysis Description 

The primary functions of the nuclear island structures are to provide support, protection, and 
separation for the seismic Category I mechanical and electrical equipment located in the nuclear 
island. The nuclear island structures are structurally designed to meet seismic Category I 
requirements as defined in Regulatory Guide 1.29.  

The nuclear island structures provide protection for the safety-related equipment against the 
consequences of either a postulated internal or external event. The nuclear island structures are 
designed to withstand the effects of natural phenomena such as hurricanes, floods, tornados, 
tsunamis, and earthquakes without loss of capability to perform safety functions. The nuclear 
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island structures are designed to withstand the effects of postulated internal events such as fires 
and flooding without loss of capability to perform safety functions.  

The shield building is the structure that surrounds the containment vessel. During normal 
operations, a primary function of the shield building is to provide shielding for the containment 
vessel and the radioactive systems and components located in the containment. The shield 
building, in conjunction with the internal structures of the containment, provides the required 
shielding for the reactor coolant system and the other radioactive systems and components 
housed in the containment. The shield building also protects the containment vessel from 
external events. The shield building protects the containment vessel and the reactor coolant 
system from the effects of tornadoes and tornado produced missiles. The shield building 
protects the containment vessel and the reactor coolant system from the impact of a large 
commercial aircraft. The shield building is an integral part of the passive containment cooling 
system.  

The function of the auxiliary building is to provide protection and separation for the seismic 
Category I mechanical and electrical equipment located outside the containment. The auxiliary 
building provides protection for the safety-related equipment against the consequences of either 
a postulated internal or external event. The auxiliary building also provides shielding for the 
radioactive equipment and piping that is housed within the building.  

Supporting Technical Details   

The shield building uses concrete-filled steel plate construction (SC) for a portion of the shield 
building wall.  The SC module faceplates are considered as the reinforcing steel, bonded to the 
concrete by headed studs and tie bars.  The through-wall tie bars provide a structural framework 
for the modules, maintain the separation between the faceplates, and act as “form ties” between 
the faceplates when concrete is being placed.  In addition, the tie bars provide out-of-plane 
shear capacity for the SC wall similar to that provided by shear ties in reinforced concrete (RC).  
The shear studs provide shear transfer between the steel faceplates and concrete infill at their 
interface.  

Most of the auxiliary building and the portion of the shield building located under the auxiliary 
building roof are constructed of reinforced concrete.  The steel plate modules are anchored to 
the reinforced concrete below the connection modules by deformed bars directly connected to 
the modules.  The design of the connection of RC to SC is not explicitly covered by 
requirements in the codes and standards used for the RC and SC design and construction.  
The requirements and criteria for the design and evaluation of these connections are based on 
licensing basis commitments, supplemental requirements, and critical section information 
included in the UFSAR.  The licensing basis commitments include applicable and designated 
portions of ACI 349 and AISC N690.  The connections of RC walls, roof, and floors to the SC 
module satisfy similar provisions.  The supplemental requirements for the RC to SC connections 
are itemized below.  These supplemental requirements are added to UFSAR 
Subsection 3.8.4.5.5.6 to document the requirements in the licensing basis. 

1. The connections provide for the direct transfer of forces from the RC reinforcing steel to 
the SC faceplates.  Lap splice type connections between dowels extending out of the RC 
into the SC adjacent to the headed shear studs are not used to connect the modules to 
the base concrete. 
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2. Loads are transferred directly from the faceplates to the reinforced concrete using 
reinforcing bars, mechanical connection, and welds. 

3. The mechanical connections develop 125% of specified yield of the connected 
reinforcement bar. 

4. Loads that are out of plane of the wall, such as from roofs or walls, are carried through 
the full thickness of the shield building walls. 

The sizing of the design elements in the connections is governed by the appropriate portions of 
AISC N690 and ACI 349.  The size and development length requirements of the deformed bars 
that tie the connection modules into the reinforced concrete are governed by ACI 349 
requirements.  The applicable provisions of ACI 349, Chapter 21 are applied to the connection 
design.  The requirement that the welded connections fully develop 125 percent of the specified 
yield strength of the reinforcement bars is in accordance with ACI 349 Paragraph 12.14.3.3.  
The sizing of plates and bars that make up the connection in the SC construction are governed 
by requirements and criteria in AISC N690.  Welding requirements are based on AWS 
requirements specified in AISC N690 including AWS D1.4.  These requirements continue to be 
satisfied with the revised and relocated connection designs.  

In some connection locations, the shield building wall module design uses thicker faceplates to 
facilitate the welding of heavy attachments and connections to the faceplates.  The use of 
thicker faceplates is documented in proposed changes to UFSAR Subsection 3H.5.7.1 and a 
note on Table 3H.5-14.  The design of these attachments, including the sizing of the thicker 
faceplates and the sizing of the welds, is in conformance with AISC N690 criteria and 
requirements.  The size of the thicker faceplates also considers module fabrication 
considerations and minimizing thickness transitions within and between faceplate sections.  
These thicker faceplates are not credited in the evaluations of the response of the composite 
structures to loads due to seismic movement of the shield building wall structure.  In some 
connection locations decreased tie bar spacing may be used.  Where the thicker faceplates are 
used, the shield building wall overall thickness remains the nominal 3 foot thickness.  The 
increased faceplate thickness is on the inside of the wall.  The use of thicker faceplates for the 
shield building wall does not require a change to the wall thickness in Tier 1, Table 3.3-1.  The 
design of the modules with the decreased tie bar spacing and thicker faceplates continues to 
satisfy the module design criteria and requirements specified in UFSAR Subsections 3.8.3.5.3 
and 3.8.4.5.5 including conformance with applicable portions of AISC N690.  The auxiliary 
building roof and wall reinforcement satisfy the criteria and requirements in ACI 349 including 
the development length and detailing in the connection of the roof and wall.  

The clarification of the description of the design requirements for the connectors does not 
change the design requirement.  The design of the connection remains in conformance with 
applicable portions of AISC N690 and ACI 349.  

The UFSAR Appendix 3H includes the descriptions of critical sections in the structures that 
demonstrate how the code and supplemental requirements in the UFSAR are implemented in 
the design of the structures.  One of these critical sections, described in Subsection 3H.5.2.1, is 
a portion of the auxiliary building roof including the connection of the roof to the SC shield 
building wall.  Figure 3H.5-7 is referenced by Subsection 3H.5.2.1 to supplement the description 
of the critical section.  The proposed changes to the connection assembly detail design shown 
in Figure 3H.5-7 were identified as part of design finalization.  The design details of the RC roof 
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to SC shield building wall connections vary at different locations because of differences in loads 
and differences in the orientation of the shield building wall to the reinforcement grid in the roof.  
The notes added to Figure 3H.5-7 provide the range of variations in the design in other 
locations.  The different configurations of the connection design details have the same design 
requirement of having a direct mechanical connection from the SC wall faceplate to the roof 
reinforcement.  These designs satisfy the supplemental design requirements for RC to SC 
connections.  The revised designs of the connections between the shield building and the 
auxiliary building roof and wall in the critical section described in Subsection 3H.5.2.1 have been 
evaluated and are consistent with the response of the shield building and auxiliary building to 
seismic loads documented in the UFSAR Subsection 3.7.2 and Appendix 3G.  The 
typographical changes of a table and figure number in Section 3H.5 have no effect on the 
design or safety of the structure.  

The information proposed to be removed from Figure 3H.5-7, including the roof elevations and 
column line dimensions, and Region B roof plan detail are shown in UFSAR Figure 3.7.2-12 
Sheets 6 and 7, and in Section A of UFSAR Figure 3H.5-7.  The drawing scales are removed 
from the roof plan, Section A, and roof plan detail because they are inappropriate since 
licensing basis figures are not to scale.  The tie bar spacing is removed from the lower portion of 
Section A since this information may be different in the area of the connection and is available in 
APP-GW-GLR-602, Figure 6.  This removed information is not needed to show the design of the 
critical section.  Couplers are removed from the vertical bars below the RC to SC connection 
shown in the lower portion of Section A on Figure 3H.5-7 due to a change in the detail design.  
This design change maintains conformance with ACI 349.  

The RC to SC connection assembly in the regions of the main steam and feedwater line 
penetrations through the shield building wall is designed as a steel weldment satisfying the 
requirements of AISC N690.  This connection provides direct mechanical connection between 
the reinforcement in the reinforced concrete wall and the SC wall modules.  The connection 
assembly is designed for a load from the reinforcement of 125% of the specified yield of the 
reinforcement.  This is consistent with the ACI 349 requirement for mechanical connectors.  
Figure 3H.5-16 shows the locations of the RC to SC connections.  The connection assembly in 
the region of the penetrations is shown in the revised Figure 3H.5-16.  The proposed changes in 
Figure 3H.5-16 to the auxiliary wall, floor, roof, and column line information shown as 
background provide context for the connection design but do not impact the connection design 
because these design elements do not interface with the connections.  The word “are” is added 
as an editorial correction to a sentence in Subsection 3H.1.  

The changes in APP-GW-GLR-602 align with the proposed changes included in the UFSAR and 
are provided to clarify the connection designs, enhance the description of the connection design 
and reflect the proposed changes in the connection design.  The description of the location of 
the vertical connection adjacent to Wall N is changed to reflect the location shift.  The reference 
to AISC N690 criteria is added to clarify the design requirement for the connection design.  
Shifting and reconfiguring the connection design elements due to penetrations and other 
obstructions does not change the conformance with the design requirements.  The description 
in Section 4 of the RC to SC connection in the area of the penetrations is added to clarify and 
provide a more complete description of this connection.  The changes to the description for 
Figure 6 clarify the purpose of the figure and identify the potential for decreased tie bar spacing 
to address local loads.  The description for Figure 7 is changed to identify potential variations in 
the connection designs.  The supplemental requirements for RC to SC connections in the shield 
building and the requirements for couplers are also referenced as part of the description of 
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The proposed changes do not change the structural analysis methods used or the results and 
conclusions of the analyses which demonstrate conformance of the structures to regulatory 
requirements and applicable codes and standards.  The function of the nuclear island structures 
is not changed. 

The change to design summary information included in UFSAR Table 3H.5-14, including the 
supporting load and moment information in the table and the required faceplate thicknesses and 
required shear reinforcement for the SC shield building wall modules, are based on the forces 
and moments determined in the analysis at the specified locations.  The specified model 
element locations were selected based on considerations documented in UFSAR 
Subsection 3H.5.7.1 and are not changed.  The required faceplate thicknesses and required 
shear reinforcement information defined in the table has very small allowance for an increase in 
the required value and in some cases the values in the analysis exceed the value in the table 
plus the allowance.  The required faceplate and shear reinforcement information is being 
revised as part of this change to accommodate the increase in the analysis results and to 
provide bounding values in the table.  The plate thicknesses and shear reinforcement are 
determined based on the criteria and requirements of ACI 349 and remain in conformance with 
ACI 349.  The design basis acceptance limit for the design elements in the shield building wall 
modules is the criteria in ACI 349.  The margin of safety in the SC module wall design provided 
by the use of the ACI 349 requirements is not changed.  The increases in the values for the 
plate thicknesses and shear reinforcement are a small fraction of the provided reinforcement.  
The values for the face plate thicknesses and shear reinforcement provided as part of the SC 
shield building wall module design are not changed. 

The proposed changes do not change the function, design, and operation of the systems and 
components enclosed and contained in the shield building and auxiliary building.  The proposed 
changes do not change the function, design, and operation of the containment vessel and 
passive containment cooling system.  The proposed changes do not affect the prevention and 
mitigation of abnormal events, e.g., accidents, anticipated operational occurrences, 
earthquakes, floods and turbine missiles, or their safety or design analyses.  The proposed 
changes do not involve, nor interface with, any structure, system or component accident initiator 
or initiating sequence of events, and thus, the probabilities of the accidents evaluated in the 
plant-specific DCD or UFSAR are not affected.  The proposed changes do not change the 
thickness or density of the walls, floors and roofs of the nuclear island and therefore the 
radioactive shielding provided by these structures is not changed.  The proposed changes do 
not affect the radiological source terms (i.e., amounts and types of radioactive materials 
released, their release rates and release durations) used in the accident analyses, thus, the 
consequences of accidents are not affected.  

The connections in the structures do not interface with or affect safety-related equipment or a 
fission product barrier.  No system or design function or equipment qualification would be 
adversely affected by the proposed changes.  The proposed changes do not result in a new 
failure mode, malfunction or sequence of events that could adversely affect a radioactive 
material barrier or safety-related equipment.  The proposed changes do not allow for a new 
fission product release path, result in a new fission product barrier failure mode, or create a new 
sequence of events that would result in significant fuel cladding failures.  

The proposed changes do not adversely affect any safety-related equipment, design code, 
design code allowable value, function or design analysis, nor do they adversely affect any safety 
analysis input or result, or design/safety margin.  
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The proposed activity has no adverse effect on the ex-vessel severe accident.  The design, 
geometry, and strength of the containment internal structures are not changed.  The design and 
material selection of the concrete floor beneath the reactor vessel are not altered.  The 
response of the containment to a postulated reactor vessel failure, including direct containment 
heating, ex-vessel steam explosions, and core concrete interactions is not altered by the 
changes to the detail design of connections between RC and SC.  The design of the reactor 
vessel and the response of the reactor vessel to a postulated severe accident are not altered by 
the proposed changes to the detail design of connections between RC and SC.  

The proposed activity has no impact on the Aircraft Impact Assessment.  The changes 
described are to minor shifts in the location of connections and do not impact the design or 
response of module faceplates to postulated impact.  The minor shifts of locations of the joints 
are consistent with design features used to mitigate aircraft impact.  An additional set of 
changes are connection design changes interior to structural modules and reinforced concrete 
sections.  There is no change to protection of plant structures, systems, and components 
against aircraft impact provided by the design of the shield building and the auxiliary building.  
There is no change to the design of any of the key design features described in UFSAR 
Appendix 19F.  The activity described does not change the overall design or construction of the 
shield building.  

The proposed changes associated with this license amendment request include a change in the 
detail design of connections between the steel plate concrete composite construction (SC) used 
for the shield building and the standard reinforced concrete (RC) walls, floors, and roofs of the 
auxiliary building.  The changes are internal to the structures and the configuration, thickness, 
and density of the structures are not changed.  These changes do not affect the containment, 
control, channeling, monitoring, processing or releasing of radioactive and non-radioactive 
materials.  The location and design of penetrations and the permeability of the concrete 
structures is not changed.  No effluent release path is affected.  The types and quantities of 
expected effluents are not changed.  The functionality of the design and operational features 
that are credited with controlling the release of effluents during plant operation is not diminished.  
Therefore, neither radioactive nor non-radioactive material effluents are affected.  

The thickness of the wall and density of the concrete are not changed; therefore, there is no 
adverse change to the shielding provided by the structural modules and auxiliary building walls.  
There is no change to plant systems or the response of systems to postulated accident 
conditions.  There is no change to the predicted radioactive releases due to normal operation or 
postulated accident conditions.  Plant radiation zones, controls under 10 CFR Part 20, and 
expected amounts and types of radiologically controlled materials are not affected by the 
proposed changes.  Therefore, individual and cumulative radiation exposures do not change.  

The proposed change activity has no impact on the emergency plans or the physical security 
evaluation since there are no changes to the external configuration of walls, doors, or access to 
the Nuclear Island.  
 

Summary 

The proposed changes would revise Tier 2* information and associated Tier 2 information in the 
UFSAR in regard to requirements for detail design of connections between the steel plate 
concrete composite construction (SC) used for the shield building and the standard reinforced 
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concrete (RC) walls, floors, and roofs of the auxiliary building.  These changes include small 
shifts in the location of the connections, design changes to mechanical connections, and the 
rearrangement of reinforcement bars to reduce congestion and interferences.  The proposed 
changes do not adversely affect the strength or response of the nuclear island seismic 
Category I structures. 

The above proposed changes do not adversely affect any safety-related equipment or function, 
design function, radioactive material barrier or safety analysis. 
 

4. Regulatory Evaluation 

4.1 Applicable Regulatory Requirements/Criteria 

10 CFR Part 52, Appendix D, VIII.B.6 and VIII.B.5.a, require prior NRC approval for 
departure from Tier 2* information and for Tier 2 information departures that involve 
changes to Tier 2* information, respectively.  The proposed changes to detail design of 
connections between the steel plate concrete composite construction (SC) used for the 
shield building and the standard reinforced concrete (RC) walls, floors, and roofs of the 
auxiliary building and portions of the walls of the shield building require changes to text, 
tables, and figures in the UFSAR which are identified as Tier 2* information. Therefore, 
a license amendment request (LAR) (as supplied herein) is required.  

General Design Criterion (GDC) 1 (from 10 CFR Part 50, Appendix A) requires that 
structures be designed, fabricated, erected, constructed, tested, and  inspected to  
quality  standards commensurate with the importance of the safety functions to be 
performed. The proposed changes shift the location of connections between SC and 
RC construction and revise details of some connections.  The connection designs 
remain in conformance with applicable portions of ACI 349 and AISC N690 and 
supplemental requirements as identified in the UFSAR.  Therefore, the connection 
design remains in compliance with GDC 1.  

GDC 2 requires that structures withstand the effects of earthquakes and appropriate 
combinations of the effects of normal and accident conditions, including the effects of 
environmental loadings, such as earthquakes and other natural phenomena. The 
proposed changes have no impact on the seismic motions to which the structures are 
subjected and no impact on the response of the nuclear island structures to seismic 
motions.  Therefore, the connection design remains in compliance with GDC 2.  

GDC 4 requires that systems, structures, and components can withstand the dynamic 
effects associated  with  missiles,  pipe  whipping,  and  discharging  fluids,  excluding  
dynamic  effects associated with pipe ruptures, the probability of which is extremely low 
under conditions consistent with the design basis for the piping.  The proposed changes 
do not change the configuration of the walls and floors which provide separation 
between sources and potential targets.  The proposed changes  have  no  impact  on  
the  capability of  the  systems,  structures,  and  components  to withstand  dynamic  
effects  associated with  missiles,  pipe  whipping,  and  discharging fluids  as required 
by this criterion.  The proposed changes do not change the requirements for anchoring 
safety related components and supports to seismic Category I structures. Therefore, 
the connection design remains in compliance with GDC 4.  
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4.2  Precedent 

No precedent is identified.   

4.3 Significant Hazards Consideration Determination 

The proposed amendment would depart from plant-specific Design Control Document 
(DCD) Tier 2* and associated Tier 2 material incorporated into the Updated Final Safety 
Analysis Report (UFSAR), by revising the detail design of connections between the 
steel plate concrete composite construction (SC) used for the shield building and the 
standard reinforced concrete (RC) walls, floors, and roofs of the auxiliary building and 
portions of the walls of the shield building. 

An evaluation to determine whether or not a significant hazards consideration is 
involved with the proposed amendment was completed by focusing on the three 
standards set forth in 10 CFR 50.92, “Issuance of Amendment,” as discussed below: 

4.3.1 Does the proposed amendment involve a significant increase in the 
probability or consequences of an accident previously evaluated? 

Response:  No 

The design function of the nuclear island structures is to provide support, 
protection, and separation for the seismic Category I mechanical and electrical 
equipment located in the nuclear island.  The nuclear island structures are 
structurally designed to meet seismic Category I requirements as defined in 
Regulatory Guide 1.29.  

The changes to the detail design of connections between the RC and SC 
structures do not have an adverse impact on the response of the nuclear island 
structures to safe shutdown earthquake ground motions or loads due to 
anticipated transients or postulated accident conditions.  The changes to the 
detail design do not impact the support, design, or operation of mechanical and 
fluid systems.  There is no change to plant systems or the response of systems 
to postulated accident conditions.  There is no change to the predicted 
radioactive releases due to postulated accident conditions.  The plant response 
to previously evaluated accidents or external events is not adversely affected, 
nor do the changes described create any new accident precursors.  Therefore, 
the proposed amendment does not involve a significant increase in the 
probability or consequences of an accident previously evaluated. 

4.3.2 Does the proposed amendment create the possibility of a new or different 
kind of accident from any accident previously evaluated?  

Response:  No 

The proposed changes are to the detail design of connections between the RC 
and SC structures.  The changes to the detail design of connections do not 
change the criteria and requirements for the design and analysis of the nuclear 
island structures.  The changes to the detail design of connections do not 
change the design function, support, design, or operation of mechanical and 
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fluid systems.  The changes to the detail design of connections do not change 
the methods used to connect the RC to SC.  The changes of the detail design of 
connections do not result in a new failure mechanism for the nuclear island 
structures or new accident precursors.  As a result, the design functions of the 
nuclear island structures are not adversely affected by the proposed changes.  
Therefore, the proposed amendment does not create the possibility of a new or 
different kind of accident from any accident previously evaluated. 

4.3.3 Does the proposed amendment involve a significant reduction in a margin 
of safety?  

Response:  No 

No safety analysis or design basis acceptance limit/criterion is challenged or 
exceeded by the proposed changes; and thus, no margin of safety is reduced.  
Therefore, the proposed amendment does not involve a significant reduction in 
a margin of safety. 

Based on the above, it is concluded that the proposed amendment does not involve a 
significant hazards consideration under the standards set forth in 10 CFR 50.92(c), and, 
accordingly, a finding of “no significant hazards consideration” is justified. 

4.4 Conclusions 

In conclusion, based on the considerations discussed above, (1) there is reasonable 
assurance that the health and safety of the public will not be endangered by operation 
in the proposed manner, (2) such activities will be conducted in compliance with the 
Commission’s regulations, and (3) the issuance of the amendment will not be inimical to 
the common defense and security or to the health and safety of the public. 
 

5. Environmental Consideration 

The proposed amendment would depart from plant-specific Design Control Document (DCD) 
Tier 2* and associated Tier 2 material incorporated into the Updated Final Safety Analysis 
Report (UFSAR), by revising the detail design of connections between the steel plate concrete 
composite construction (SC) used for the shield building and the standard reinforced concrete 
(RC) walls, floors, and roofs of the auxiliary building and portions of the walls of the shield 
building.  

A review has determined that the proposed changes would require an amendment from the 
COL.  However, facility construction and operation following implementation of the proposed 
amendment does not involve (i) a significant hazards consideration, (ii) a significant change in 
the types or a significant increase in the amounts of any effluents that may be released offsite, 
or (iii) a significant increase in individual or cumulative occupational radiation exposure.  
Accordingly, the proposed amendment meets the eligibility criteria for categorical exclusion set 
forth in 10 CFR 51.22(c)(9), in that: 
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(i) There is no significant hazards consideration. 

As documented in Section 4.3, Significant Hazards Consideration Determination, of this 
license amendment request, an evaluation was completed to determine whether or not a 
significant hazards consideration is involved by focusing on the three standards set forth 
in 10 CFR 50.92, “Issuance of amendment.”  The Significant Hazards Consideration 
determined that (1) the proposed amendment does not involve a significant increase in 
the probability or consequences of an accident previously evaluated; (2) the proposed 
amendment does not create the possibility of a new or different kind of accident from any 
accident previously evaluated; and (3) the proposed amendment does not involve a 
significant reduction in a margin of safety.  Therefore, it is concluded that the proposed 
amendment does not involve a significant hazards consideration under the standards set 
forth in 10 CFR 50.92(c), and accordingly, a finding of “no significant hazards 
consideration” is justified. 

 (ii) There is no significant change in the types or significant increase in the amounts of any 
effluents that may be released offsite. 

The proposed amendment changes are unrelated to any aspect of plant construction or 
operation that would introduce any change to effluent types (e.g., effluents containing 
chemicals or biocides, sanitary system effluents, and other effluents), or affect any plant 
radiological or non-radiological effluent release quantities.  Furthermore, the proposed 
changes do not affect any effluent release path or diminish the functionality of any 
design or operational features that are credited with controlling the release of effluents 
during plant operation.  Therefore, it is concluded that the proposed amendment does 
not involve a significant change in the types or a significant increase in the amounts of 
any effluents that may be released offsite. 

(iii) There is no significant increase in individual or cumulative occupational radiation 
exposure. 

The proposed changes to the detail design of connections between the steel plate 
concrete composite construction and the standard reinforced concrete do not change the 
thickness or density of walls, floors, or other structures which provide shielding in the 
auxiliary building, shield building or inside containment.  Plant radiation zones are not 
affected, nor are there any changes to the controls required under 10 CFR Part 20 that 
preclude a significant increase in occupational radiation exposure.  Therefore, the 
proposed amendment does not involve a significant increase in individual or cumulative 
occupational radiation exposure. 

Based on the above review of the proposed amendment, it has been determined that 
anticipated construction and operational effects of the proposed amendment do not involve (i) a 
significant hazards consideration, (ii) a significant change in the types or significant increase in 
the amounts of any effluents that may be released offsite, or (iii) a significant increase in the 
individual or cumulative occupational radiation exposure.  Accordingly, the proposed 
amendment meets the eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).  
Therefore, pursuant to 10 CFR 51.22(b), no environmental impact statement or environmental 
assessment need be prepared in connection with the proposed amendment. 
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PROPRIETARY INFORMATION NOTICE 

Attachment 2 
svP _svo_oo27B5 

October 7, 20 14 

Transmitted herewith are proprietary and/or non-proprietary versions of documents furnished to the NRC 
in connection with requests for generic and/or plant-specific review and approval. 

Ln order to conform to the requirements of 10 CFR 2.390 ofthe Commission's regulations concerning the 
protection of proprietary information so submitted to the NRC, the information which is proprietary in the 
proprietary version is contained within brackets, and where the proprieta1y information ha been deleted 
in the non-proprietary versions, only the brackets remain (the information that was contained within the 
brackets in the proprietary versions having been deleted). The justification for claiming the information 
so designated as proprietmy is indicated in both versions by means of lower case letters (a) through (f) 
located as a superscript immediately followi ng the brackets enclo ing each item of information being 
identified as proprietary or in the margin opposite such information. These lower case letters refer to the 
types of information Westinghouse customarily holds in confidence identified in Sections (4)(ii)(a) 
through ( 4)(i i)(f) of the affidavit accompanying this transmittal pursuant to I 0 CFR 2.390(b )( l ). 

COPYRIGHT NOTICE 

The reports transmitted herewith each bear a Westinghouse copyright notice. The NRC is permitted to 
make the number of copies of the information contained in these reports which are necessary for its 
internalu e in connection with generic and plant-specific reviews and approva ls as well as the issuance 
denial amendment, transfer, renewal, modification, suspension, revocation, or violation of a license, 
permit, order or regulation subject to the requirements of I 0 CFR 2.390 regarding restrictions on public 
disclosure to the extent such information has been identified as proprietary by Westinghouse, copyright 
protection notwithstand ing. With respect to the non-proprietary versions of these reports, the NRC is 
permitted to make the number of copies beyond those necessa1y for its internal use which are necessary in 
order to have one copy availab le for public viewing in the appropriate docket files in the public document 
room in Washington, DC and in local public document rooms as may be required by NRC regulations if 
the number of copies submitted is insufficient for this purpose. Copies made by the NRC must include 
the copyright notice in all instances and the proprietary notice if the original was identified as proprietary. 



(8) Westinghouse Westinghouse Electric Company 
Nuclear Power Plants 
1000 Westinghouse Drive 
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Cranberry Township, Pennsylvania 16066 
USA 

Document Control Desk 
US Nuclear Regulatory Commission 
Washington, DC 20852-2738 

Direct tel: 412-3 74-6206 
Direct fax: 724-940-8505 

e-mail: sisk I rb@westinghouse.com 
Project letter: SVP _ SV0_002785 

Our ref: CAW-14-4005 

October 7, 20 14 

APPLICATION FOR WITHHOLDING PROPRIETARY 
INFORMATION FROM PUBLIC DISCLOSURE 

Subject: Transmittal of APP-GW-GLR-602, Revision 5 APLOOO Shield Building Design Details for 
Select Wall and RC/SC Connections (Proprietary) and APP-GW-GLR-603, Revision 5 
AP 1000 Sh ield Building Design Details for Select Wall and RC/SC Connections 
(Non-Proprietary) 

The proprietary information for which withholding is being requested in the above-referenced letter is 
further identified in the affidavit signed by Westinghouse Electric Company LLC. The affidavit 
accompanying this letter, sets forth the basis on which the information may be wrthheld from public 
disclosure by the Comm ission and address with specificity the considerations listed in paragraph (b) (4) of 
JO CFR Section 2.390 ofthe Commissions regulations. 

Accordingly, this letter authorizes the uti lization of the accompanying affidavit by Southern Nuclear 
Company. 

Correspondence with respect to the proprietary aspects of this application for withholding or the 
accompanying affidavit should reference CAW-14-4005 and shou ld be addressed to J. A. Gresham 
Manager, Regulatory Compliance Westinghouse Electric Company, Suite 428, I 000 Westinghouse 
Drive Cranberry Township, Pennsylvania 16066. 

V;;s:J 
Robert B. Sisk 
Director, NPP Special Projects Licensing 



AFFIDAVIT 

COMMONWEALTH OF PENNSYLVANLA: 

ss 

COUNTY OF BUTLER: 

Attachment 3 
svP _svo_oo2785 

CAW -14-4005 
October 7, 2014 

Before me, the undersigned authority, personally appeared Robert B. Sisk, who, being by me 

duly sworn according to law, depose and says that he is authorized to execute this Affidavit on behalf of 

Westinghouse Electric Company LLC (Westinghouse), and that the averments offact set forth in this 

Affidavit are true and correct to the best of his knowledge, information, and belief: 

Sworn to and subscribed 

before me this · 7~ay 
of October 2014. 

Director, NPP Special Projects Licensing 

COMMONWEALTH OF PENNSYLVANIA 
Notarial Seat 

linda J. Bugle, Notary Public 
Clty of ,.ttsburgh, Allegheny County 

~1y Commission Expires June 18, 20l? 
MEMeEit PEIIIISI'lVAri!A ASSOQ.o.TIOII OF NOTARIES 
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(I) f am Director. NPP Special Projects Licensing Westinghou e Electric Company, LLC 

(Westinghouse), and as such, I have been specifically delegated the function of reviewing the 

proprietary information sought to be withheld fi·om public disclosure Lll connection with nuclear 

power plant licensing and rule making proceedings, and am authorized to apply for its 

withholding on behalf of Westinghouse. 

(2) I clln making this Affidavit in confonnance with the provisions of 10 CFR Section2.390 ofthe 

Commi sian's regulations and in conjunction with the We tinghouse "Application for 

Withholding accompanying this Affidavit. 

(3) I have personal knowledge of the criteria and procedures utilized by Westinghou e in designating 

information as a trade secret, privileged or as confidential commercial or financial information. 

(4) Pursuant to the provisions of paragraph (b)(4) of ection 2.390 ofthe Commission's regulations, 

the following is furnished for consideration by the Commission in determining whether the 

information sought to be withheld from public disclosure should be withheld. 

(i) The information sought to be withheld from public disclosure is owned and has been held 

in confidence by Westinghouse. 

(ii) The information is of a type customarily held in confidence by Westinghouse aod not 

customarily disclosed to the public. Westinghouse bas a rational basis for determining 

the types of information customarily held in confidence by it and , in that con.nection, 

utilizes a system to determine when and whether to hold certain types of information in 

confidence. The application of that system and the substance of that system constitute 

Westinghou e policy and provide the rational basis required. 

Under that system information is he ld in confidence if it faJis in one or more of several 

types, the release of which might resu lt in the loss of an existing or potential competitive 

advantage, as follows: 

(a) The information reveals the distinguishing aspects of a process (or component 

structure, tool, method, etc.) where prevention of its u e by any of 

Westinghouse's competitors without license from Westinghouse constitute a 

competitive economic advantage over otl1er companies. 



Attachment 3 
svP _svo_002785 

CA W-14-4005 
October 7, 20 14 

(b) It consists of supporting data including test data relative to a process (or 

component, structure, tool , method etc.), the application of which data secures a 

competitive economic advantage, e.g. by optimization or improved 

marketabi I ity. 

(c) Its use by a competitor would reduce his expenditure of resources or improve his 

competitive position in the design manufacture, shipment installation, assurance 

of quality or licensing a similar product. 

(d) lt reveals cost or price information, production capacities, budget levels, or 

commercial strategies of Westinghouse, its customers or suppliers. 

(e) It reveals aspects of past, present, or future Westinghouse or customer funded 

development plan and programs of potential commercial value to Westinghouse. 

(f) lt contains patentable ideas, for which patent protection may be desirable. 

There are sound policy reasons behind the Westinghouse system which include the 

following: 

(a) The use of such information by Westinghouse gives Westinghou e a competitive 

advantage over its competitors. It is, therefore, withheld from disclosure to 

protect the Westinghouse competitive position . 

(b) It is information that is marketable in many ways. The extent to which such 

information is available to competitor diminishes the Westinghouse ability to 

sell products and services involving the u e of the information. 

(c) Use by our competitor would put Westinghouse at a competitive disadvantage by 

reducing his expenditure of resources at our expen e. 

(d) Each component of proprietary information pertinent to a particular competitive 

advantage is potentially as valuable as the total competitive advantage. If 

competitors acquire components of proprietary information, any one component 
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may be the key to the entire puzzle, thereby depriving Westinghouse of a 

competitive advantage. 

(e) Unrestricted disclosure would jeopardize the position of prominence of 

Westinghouse in the world market, and thereby give a market advantage to the 

competition of those countries. 

(f) The Westinghouse capacity to invest corporate assets in research and 

development depends upon the success in obtaining and maintaining a 

competitive advantage. 

(iii) The information is being transmitted to the Commission in confidence and, under the 

provisions of I 0 CPR Section 2.390· it is to be received in confidence by the 

OlllmiSSIOn. 

(iv) The information sought to be protected is not available in public sources or available 

information has not been previously empJoyed in the same original manner or method to 

the best of our knowledge and belief. 

(v) The proprietary information sought to be withheld from within the APP-GW-GLR-602, 

Revision 5, APlOOO Shield Building Design Details for Select Wall and RC/SC 

Connections, and may be used only for that purpose. 

The information requested to be withheld reveals details of the API 000 design; sequence 

and method of construction · and tim ing and content of inspection and testing. This 

information was developed and continues to be developed by Westinghouse. The 

information is part of that wh ich enables Westinghouse to manufacture and deliver 

products to utilities based on proprietary design . 

Public disclosure of this proprietary information is likely to cause substantial harm to the 

competitive position of Westinghouse because it would enhance the abil ity of competitor 

to provide imilar commercial power reactors wid1out commensurate expenses. 
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The information reque ted to be withheld is the result of applying the results of many 

years of experience in an inten ive Westinghouse effort and the expenditure of a 

considerable sum of money. 

In order for com petitor of Westinghouse to duplicate this information, sim ilar technical 

programs would have to be performed and a significant manpower eff011, having the 

requisite talent and experience, wou ld have to be expended. 

Fmther the deponent sayeth not. 
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Affidavit of B. L. Ivey 
 
 
1. My name is B. L. Ivey.  I am the Vice President for Southern Nuclear Operating Company 

(SNC). I have been delegated the function of reviewing proprietary information sought to be 
withheld from public disclosure and am authorized to apply for its withholding on behalf of 
SNC. 

2. I am making this affidavit on personal knowledge, in conformance with the provisions of 
10 CFR Section 2.390 of the Commission’s regulations, and in conjunction with SNC’s filings 
on dockets 52-025 and 52-026 requesting license amendment LAR 13-014R3.  I have 
personal knowledge of the criteria and procedures used by SNC to designate information as 
a trade secret, privileged, or as confidential commercial or financial information. 

3. Based on the reason(s) at 10 CFR 2.390(a)(4), this affidavit seeks to withhold from public 
disclosure Enclosures 30 and 31 of Southern Nuclear Operating Company, Vogtle Electric 
Generating Plant Units 3 and 4, License Amendment Request 13-014R3 (dockets 52-025 
and 52-026). 

4. The following is furnished for consideration by the Commission in determining whether the 
information sought to be withheld from public disclosure should be withheld. 

a. The information sought to be withheld from public disclosure has been held in 
confidence by SNC and Westinghouse Electric Company.  

b. The information is of a type customarily held in confidence by SNC and 
Westinghouse and not customarily disclosed to the public. 

c. The release of the information might result in the loss of an existing or potential 
competitive advantage to SNC and/or Westinghouse. 

d. Other reasons identified in Enclosure 25 of Vogtle Electric Generating Plant (VEGP) 
Units 3 and 4, Request for License Amendment Regarding Reinforced Concrete 
(RC) to Steel Plate Composite Construction (SC) Connections (LAR-13-014R3).  
Those reasons are incorporated here by reference. 

e. The material to be withheld has been previously identified as proprietary (see 
ADAMS accession numbers ML110910540, ML11168A009, and ML111720660). 
The applications for withholding associated with those accession numbers are also 
adopted in support of this affidavit. 

5. Additionally, release of the information may harm SNC because SNC has a contractual 
relationship with the Westinghouse Electric Company regarding proprietary information. 
SNC is contractually obligated to seek confidential and proprietary treatment of the 
information. 

 

 
 

Affidavit of B. L. Ivey, Page 1 of 2 



6. To satisfy the requirements of 10 CFR 2.390(b)(1)(i)(B) and (b)(1)(ii)(E), SNC requests that 
the accompanying enclosures (numbered 30 and 31) for LAR-13-014R3 be withheld in their 
entirety as they were generated from proprietary documents. 

7. The information is being transmitted to the Commission in confidence and, under the 
provisions of 1 0 CFR Section 2.390, it is to be received in confidence by the Commission. 

8. To the best of my knowledge and belief, the information sought to be protected is not 
available in public sources or available information has not been previously employed in the 
same original manner or method. 

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

Affidavit of B. L. lvey, Page 2 of 2 
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Location Difference Basis  

Enclosure 24    

Detailed Description  
paragraph 10  
first three sentences   

Incorporation of RAI Response RAI Response 1.a 

Detailed Description  
paragraph 10, new last sentence  

Incorporation of RAI Response RAI Response 2 

Detailed Description  
paragraphs 11-13  

Incorporation of RAI Response RAI Response 2 

Detailed Description  
paragraph 12, fourth sentence   

Revised from  
“…faceplate also facilitates” to 
“…faceplates also facilitate”   

Grammatical correction for 
consistency with previous 
sentence because multiple 
faceplates are being 
discussed  

Detailed Description 
paragraph 12, new last sentence 

Revised RAI Response to add 
reference to Table 3H.5-14  

Reference added to RAI  
response as discussed during 
August 14, 2014, public 
telecom between NRC and 
SNC 

Detailed Description 
paragraph 13, sixth sentence  

Revised RAI Response to add 
phrase  
“located in between tie bars”  

Phrase is added to clarify the 
location of the tie plates and 
that tie bars are not removed 

Detailed Description  
paragraph 17  

Incorporation of RAI Response First item of RAI Response 3 

Detailed Description  
paragraph 18  

Incorporation of RAI Response RAI Response 1.b 

Detailed Description  
paragraph 23 

Incorporation of RAI Response RAI Response 1.c 

Detailed Description  
paragraph 23 

Supplemental description of change 
identified in RAI Response  

Describe first change 
identified in RAI Response 1 
Supplemental Response 
Information  

Licensing Basis Change 
Descriptions  

Figure 3H.5-7, Item 5 

 

Incorporation of RAI Response Second item of RAI 
Response 3 



ND-14-1612, Enclosure 27 
Revisions and Basis for Differences from Revision 2 (ND-14-0959) 
 

Page 3 of 6 

Location Difference Basis  

 

Licensing Basis Change 
Descriptions  

Figure 3H.5-7, Item 9, Note 3 

Incorporation of RAI Response 

Revised RAI response terminology 
from “connections plate” to  
“connection plates” 

RAI Response 4 

Editorial revision  

Licensing Basis Change 
Descriptions 
APP-GW-GLR-602 changes 
introductory paragraph 

Incorporation of RAI Response 
related to removal of proprietary 
designations for “mechanical 
coupler” and 
“mechanical connection”  

RAI response Supplemental 
Information Regarding 
“Proprietary” Designations  

Licensing Basis Change 
Descriptions 
APP-GW-GLR-602 changes 
Sixth item 

Incorporation of RAI Response RAI Response 1.e 

Licensing Basis Change 
Descriptions 
APP-GW-GLR-602 changes  
tenth item  

Add a description of change to 
replace the term “representative” 
with “typical” 

Describe third change 
identified in RAI Response 1 
Supplemental Response 
Information 

Licensing Basis Change 
Descriptions 
APP-GW-GLR-602 changes  
eleventh item  

Removed duplicate reference to 
“first sentence”  

Editorial revision 

Licensing Basis Change 
Descriptions 
APP-GW-GLR-602 changes 
fourteenth item 

Incorporation of RAI Response RAI Response 1.c 

Licensing Basis Change 
Descriptions 
APP-GW-GLR-602 changes 
to Figure 6, item 5 

Revised description of added 
footnotes to match changes made to 
the figure  

Appropriate identification of 
footnote applicability 

Supporting Technical Details  
paragraph 4, two locations 

Revised “increased tie bar density” to 
“decreased tie bar spacing” 

Clarify the description and 
provide consistency with 
other uses of this terminology   

Supporting Technical Details  
paragraph 7 

Incorporation of RAI Response Third item of RAI Response 3 

Supporting Technical Details  
paragraph 9 

Revised “increased tie bar density” to 
“decreased tie bar spacing” 

Clarify the description and 
provide consistency with 
other uses of this terminology  
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Location Difference Basis  

  

Supporting Technical Details  
paragraph 12 

Revised “tie bar size and density” to 
“tie bar size and spacing” 

Clarify the description and 
provide consistency with 
other uses of this terminology   

Supporting Technical Details  
paragraph 20 (fourth from end) 

Revised “shift in the location” to  
read “shifts in the location” 

Clarify that there is more than 
one location shift 

 

 

  

Enclosure 30, Requested 
Changes  

(Parallel changes in Enclosure 28)  

UFSAR Table 1.6-1  
 

Updated revision of WCAP  Incorporation of RAI 
Response that required 
revision to WCAP  

UFSAR Subsection 3.8.4.5.5.6 Incorporation of RAI Response RAI Response 2 

UFSAR Subsection 3.8.4.5.5.6 Incorporation of RAI Response RAI Response 1.d 

UFSAR Subsection 3.8.7 Updated revision of WCAP  Incorporation of RAI 
Response that required 
revision to WCAP  

UFSAR Subsection 3H.5.8 Updated revision of WCAP  Incorporation of RAI 
Response that required 
revision to WCAP  

UFSAR Table 3H.5-14, Sheet 1, 
Load Combination 7, 
Column NY 

Edit to requested change; 
Blue added text revised from 
strikethrough to underline 

Recheck of requested markup  

UFSAR Figure 3H.5-7, Region 
A 

Incorporation of RAI Response Second item of RAI 
Response 3 

UFSAR Figure 3H.5-7, Note 3 Incorporation of RAI Response 

Revised RAI response terminology 
from “connections plate” to  
“connection plates” 

RAI Response 4 

Editorial revision  

APP-GW-GLR-602, 2nd change 
to Section 4 

Incorporation of RAI Response RAI Response 1.e 

APP-GW-GLR-602, 2nd change Incorporation of RAI Response 
related to removal of proprietary 

RAI response Supplemental 
Information Regarding 
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Location Difference Basis  

to Section 4 designations for “mechanical 
coupler” and 
“mechanical connection”  

“Proprietary” Designations 

 

  

APP-GW-GLR-602, 4th change 
to Section 4 

Incorporation of RAI Response RAI Response 2 

APP-GW-GLR-602, 7th change 
to Section 4 

Incorporation of RAI Response 
related to removal of proprietary 
designations for “mechanical 
coupler” and 
“mechanical connection”  

RAI response Supplemental 
Information Regarding 
“Proprietary” Designations  

APP-GW-GLR-602, 8th (last) 
change to Section 4 

Incorporation of RAI Response RAI Response 1.c 

APP-GW-GLR-602, 8th (last) 
change to Section 4 

Incorporation of RAI Response RAI Response 5 

APP-GW-GLR-602, 8th (last) 
change to Section 4 

Incorporation of RAI Response 
related to removal of proprietary 
designations for “mechanical 
coupler” and 
“mechanical connection”  

RAI response Supplemental 
Information Regarding 
“Proprietary” Designations  

 

 

  

Enclosure 31, Requested 
Changes  

(Parallel changes in Enclosure 29)  

APP-GW-GLR-602, general 

- List of Figures 
- Section 4 Paragraphs (P) 4, 16 
& 17 

Incorporation of RAI Response 
related to removal of proprietary 
designations for “mechanical 
coupler” and 
“mechanical connection”  

RAI response Supplemental 
Information Regarding 
“Proprietary” Designations  

APP-GW-GLR-602, Section 4, 
Paragraph 3 

Incorporation of RAI Response RAI Response 1.e 

APP-GW-GLR-602, Section 4, 
Paragraph 10 

Incorporation of RAI Response RAI Response 2 

APP-GW-GLR-602, Section 4, 
Paragraph 17 

Incorporation of RAI Response RAI Response 1.c 
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Location Difference Basis  

APP-GW-GLR-602, Figure 4 Incorporation of RAI Response 
related to removal of proprietary 
designations for  
“mechanical coupler” and 
“mechanical connection”  

RAI response Supplemental 
Information Regarding 
“Proprietary” Designations  

APP-GW-GLR-602, Figure 6 Revise designation of footnote (2) for 
Tier 2 related information from 
Item B to Item C 

Appropriate identification of 
footnote applicability  

APP-GW-GLR-602, Figure 6 Revise footnote (2) and add new 
footnote (3) for clarity  

Separate size and spacing 
related footnote information 
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UFSAR Section 1.6, Table 1.6-1 - Revise listing of the document APP-GW-GLR-602 in the 
locations shown below.  

DCD 
Section 
Number 

 
Westinghouse Topical 

Report Number 

 
 

Title 

3.8 [APP-GW-GLR-602 AP1000 Shield Building Design Details for Select Wall 
and RC/SC Connections, Revision 15, Westinghouse 
Electric Company LLC]* 

 
and 

DCD 
Section 
Number 

 
Westinghouse Topical 

Report Number 

 
 

Title 

3H [APP-GW-GLR-602 AP1000 Shield Building Design Details for Select Wall 
and RC/SC Connections, Revision 15, Westinghouse 
Electric Company LLC]* 
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UFSAR Subsection 3.8.4.5.5.6, Design of Connections - Revise information in the 
locations shown below.  

The shield building steel plate modules are connected to standard reinforced concrete using 
a connection design satisfying the requirements outlined below.  The locations of these 
connections include the following:  

1.     At the base of the shield building wall into the concrete below 

2.     Between SC and RC portions of the shield building wall 

3.     Where RC floors, roofs, and walls connect to the SC modules. 

The steel plate modules are connected to the reinforced concrete by reinforcement or 
deformed bars directly connected to the modules. These connections are sized using a 
strength design approach, and the mechanical connection portion of the connection satisfies 
the requirements of AISC N690.  In the area of the connections, the faceplates are thicker 
(up to 1.0-inch nominal thickness), as necessary, to address loads from the connections.  
The connection design satisfies the following requirements: 

• The connections provide for the direct transfer of forces from the RC reinforcing steel to 
the SC faceplates.  Lap splice type connections between dowels extending out of the RC 
into the SC adjacent to the headed shear studs are not used to connect the modules to 
the base concrete. 

• Loads are transferred directly from the faceplates to the reinforced concrete using 
reinforcing bars, mechanical connection, and welds. 

• The mechanical connections develop 125 percent of specified yield of the connected 
reinforcement bar. 

• Loads that are out of plane of the wall, such as from roofs or walls, are carried through 
the full thickness of the shield building walls. 

Figures 1, 2, 3, and 4 in APP-GW-GLR-602 (Reference 57) show the typical design details 
for the connection of the wall modules to the reinforced concrete.  Loads are transferred 
directly from the faceplates to the reinforced concrete using reinforcing bars, mechanical 
connectors, and welds.  Figure 5 in Reference 57 shows the typical design details of the 
shield building concrete-filled steel module walls. 

These connections are sized using a strength design approach.  Figure 3H.5-7 and Figure 7 
in Reference 57 shows the  typical auxiliary building reinforced concrete roof connections to 
the shield building SC wall.  The details of the connections between the auxiliary building 
roof and the shield building wall vary because of loads on the connection and the orientation 
of the wall to the roof reinforcement arrangement as outlined in the notes on Figure 3H.5-7 
and in Section 4 of Reference 57.  Figure 3H.5-7 also shows typical connections between 
the auxiliary building walls and the shield building SC wall modules.  The connection 
elements used and the design details vary because of the orientation of the auxiliary 
building wall to the shield building wall.  These connection design details satisfy the 
requirements of AISC N690 and the requirements identified above.  
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UFSAR Subsection 3.8.7, References - Revise information for Reference 57 in the 
locations shown below.  

57. [APP-GW-GLR-602, Revision 15 (Proprietary) and APP-GW-GLR-603, Revision 15 
(Non-Proprietary), "AP1000 Shield Building Design Details for Select Wall and RC/SC 
Connections," Westinghouse Electric Company LLC.]* 

 

UFSAR Subsection 3H.1, Introduction - Revise the following sentence in the second 
paragraph as shown.  

The exact locations of the critical sections related to the shield building cylinder are shown in 
Figure 3H.5-16. 

 

UFSAR Subsection 3H.5, Structural Design of Critical Sections - Revise information in 
item (5) as shown below.  

 (5) Roof slab at elevation 180’-0” adjacent to shield building cylinder.  (This is the 
connection between the two buildings at the highest elevation.)  -  see subsection 
3H.5.2.1 and Figure 3.H.5-73H.5-7 

 

UFSAR Subsection 3H.5.2.1, Roof at Elevation 180’-0”, Area 6 (Critical Section is between 
Col. Lines N & K-2 and 3 & 4 - Revise information in the fourth paragraph to include 
revised information in the locations shown below.  

A typical connection of the roof slab to the shield building is shown in Figure 3H.5-7.  The 
figure shows the arrangement of reinforcement at the connection in the fuel building portion 
of the auxiliary building roof, the shield building cylindrical wall, and the walls of the auxiliary 
building just below the roof.  The design summary is shown in Table 3.H.5-10.  The details 
of the connections between the auxiliary building roof and the shield building wall in other 
locations vary because of loads on the connection and the orientation of the wall to the roof 
reinforcement arrangement.  These connection design details satisfy the requirements 
identified in Subsection 3.8.4.5.5.6.]* 

 

UFSAR Subsection 3H.5.6, Shield Building Roof and Connections - Revise information in 
the second and third paragraphs to include revised information in the locations shown 
below.  

Figure 3H.5-16, Sheets 1 and 2, also shows the typical dimensions of the surface plates and 
the SC to RC connections on the shield building cylindrical segment.]*  The column line and 
auxiliary building roof information in Figure 3H.5-16 is shown for reference and is not Tier 2* 
information.   
 
[A detailed ANSYS model was used… 
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UFSAR Subsection 3H.5.7.1, Shield Building Cylindrical Wall - Revise information in the 
second paragraph to include revised information in the locations shown below. 

A typical configuration of the SC wall is shown in Figure 3H.5-13.  The overall thickness of 
36 inches is the same as the RC wall below.  The concrete for the SC portion is standard 
concrete with a compressive strength of 6000 psi.  The SC portion is constructed with steel 
surface plates, which act as concrete reinforcement.  The nominal thickness of the steel 
faceplates is 0.75 inches.  The faceplates are thicker (up to 1.0-inch nominal thickness), as 
necessary, to address loads from connections and attachments in the areas of these local 
loads.  In each module, tie bars…  

 

UFSAR Subsection 3H.5.7.2, Reinforced Concrete (RC)/Steel Concrete Composite (SC) 
Horizontal and Vertical Connections - Revise information in the second paragraph to 
include revised information in the locations shown below. 

At the horizontal connection at the interface with the RC structure that occurs on the bottom 
of the lowest SC wall module, each vertical reinforcing bars in the RC basemat wall is are 
connected to the module with a mechanical coupler connection. A similar vertical connection 
occurs on the vertical edges of SC wall modules that interface with the RC portion of the 
shield building wall.  In the vertical connection, each hoop reinforcing bars in the RC wall is 
are connected to a mechanical coupler connection and forces are transferred directly from 
the hoop bars to the SC liner plate.  The mechanical connections are designed to the stress 
limits of ANSI/AISC N690 for loads in the reinforcing bars equivalent to 125 percent of the 
specified yield strength of the weaker of the steel plate or reinforcing bar and are proven 
components used in existing structures.  … 

 

UFSAR Subsection 3H.5.8, References - Revise information for Reference 1 in the 
locations shown below.  

1. [APP-GW-GLR-602, Revision 15 (Proprietary) and APP-GW-GLR-603, Revision 15 
(Non-Proprietary), "AP1000 Shield Building Design Details for Select Wall and RC/SC 
Connections," Westinghouse Electric Company LLC.]* 
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UFSAR Subsection 3H, Table 3H.5-14, Sheet 1 - Revise information in the locations 
shown below.  

 TX TY TXY MX MY MXY NX NY  
Load/Combination kip/ft kip/ft kip/ft k-ft/ft k-ft/ft k-ft/ft kip/ft kip/ft Comments 

Dead -76 -118 15 -25 -187 4 -6 -5  
Live 1 -1 10 0 0 0 0 0  
Seismic 1575 39085 163 301299 21109 35 71 33  
1 -87 -1687 22 -35 -24 5 -8 -7 1.4D + 1.7L 
2 1520 27066 179 2764 1942 38 665 28 D + L + Es 
3 1520 27066 -1487 -3264 -2286 -31 -776 -38 D + L + E's 
4 -1630 -5094 -1487 -3264 -2286 -31 -776 -38 D + L – Es 
5 -1630 -5094 179 2764 1942 38 665 28 D + L - E's 
6 1520 28378 177 2787 1953 38 66 28 0.9D + Es 
7 1520 28378 -15049 -3242 -2274 -31 -776 -387 0.9D + E's 

35(2) 20511 39969 23329 44953 303294 694 105 313 0.9D + E's + 
αTo(W1) 

37(2) 2216 38757 2384 4603 31102 684 108 313 0.9D + E's + 
αTo(W2) 

x-direction is horizontal; y-direction is vertical. 
Element number: 12164 
[Plate thickness required for load combinations excluding thermal: 0.5043 inches + 2%(1)]* 
[Plate thickness required for load combinations including thermal: 0.657 inches + 2%(1)]* 
[Plate thickness provided: 0.75 inches]*(3) 
[Shear reinforcement required for load combinations excluding thermal: 0.7264 in2/ft2 + 2%(1)]* 
[Shear reinforcement required for load combinations including thermal: 01.0093 in2/ft2 + 2%(1)]* 
Shear reinforcement provided: See [APP-GW-GLR-602, Section 4.]* 
 

 

UFSAR Subsection 3H, Table 3H.5-14, Sheet 1 - Revise information to include new Note 3 
as shown below.  

3. The 0.75-inch plate thickness is the nominal plate size for the shield building away from 
connections, attachments, and other local loads.  The plate may be thicker (up to 1.0-inch 
nominal thickness) in the area around these local loads. 
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UFSAR Subsection 3H, Table 3H.5-14, Sheet 2 - Revise information in the locations 
shown below.  

 TX TY TXY MX MY MXY NX NY  
Load/Combination kip/ft kip/ft kip/ft k-ft/ft k-ft/ft k-ft/ft kip/ft kip/ft Comments 

Dead -76 -1065 12 -6 5 1 0 2  
Live 0 -1 0 0 0 0 0 0  
Seismic 34 3275 1786 38 25 13 2 8  

1 -9 
-

15049 17 -9 7 1 0 3 1.4D + 1.7L 
2 28 22019 19088 321 30 14 2 10 D + L + Es 
3 28 22019 -1664 -454 -210 -12 -3 -6 D + L + E's 
4 -40 -4341 -1664 -454 -210 -12 -3 -6 D + L - Es 
5 -40 -4341 19088 321 30 14 2 10 D + L - E's 
6 28 2320 1897 332 3029 14 2 10 0.9D + Es 
7 28 2320 -1676 -44 -210 -12 -3 -7 0.9D + E's 

19(2) 757 25127 1686 -396 -10758 -207 -23 -511 0.9D + E's + 
αTo(W1) 

37(2) 757 25138 1686 -396 -10758 -207 -23 -511 0.9D + E's + 
αTo(W2) 

x-direction is horizontal; y-direction is vertical. 
Element number: 11514 
[Plate thickness required for load combinations excluding thermal: 0.450 inches + 2%(1)]* 
[Plate thickness required for load combinations including thermal: 0.450 inches + 2%(1)]* 
[Plate thickness provided: 0.75 inches]*(3) 
[Shear reinforcement required for load combinations excluding thermal: 0.097 in2/ft2 + 2%(1)]* 
[Shear reinforcement required for load combinations including thermal: 0.1208 in2/ft2 + 2%(1)]* 
Shear reinforcement provided: See [APP-GW-GLR-602, Section 4.]* 
 

 

UFSAR Subsection 3H, Table 3H.5-14, Sheet 2 - Revise information to include new Note 3 
as shown below.  

3. The 0.75-inch plate thickness is the nominal plate size for the shield building away from 
connections, attachments, and other local loads.  The plate may be thicker (up to 1.0-inch 
nominal thickness) in the area around these local loads. 
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UFSAR Subsection 3H, Table 3H.5-14, Sheet 3 - Revise information in the locations 
shown below.  

 TX TY TXY MX MY MXY NX NY  
Load/Combination kip/ft kip/ft kip/ft k-ft/ft k-ft/ft k-ft/ft kip/ft kip/ft Comments 

Dead -42 -1297 0 2 169 0 0 -2  
Live 0 -1 0 0 0 0 0 0  
Seismic 580 48977 2341 2 2016 187 4 87  
1 -52 -1796 0-1 3 236 0 0 -23 1.4D + 1.7L 
2 7760 36252 2341 54 365 198 4 75 D + L + Es 
3 7760 36252 -2342 01 -42 -187 -4 -109 D + L + E's 
4 -8457 -61703 -2342 01 -42 -187 -4 -109 D + L - Es 
5 -8457 -61703 2341 54 365 198 4 75 D + L - E's 
6 7760 37464 2341 54 343 198 4 75 0.9D + Es 
7 7760 37464 -2352 0 -51 -187 -4 -109 0.9D + E's 

23(2) 18202 37764 -24038 113 1515 -187 -4 -321 0.9D + E's + 
αTo(W1) 

41(2) 18203 39380 -24038 1123 14953 -17 -4 -321 0.9D + E's + 
αTo(W2) 

x-direction is horizontal; y-direction is vertical. 
Element number: 23752 
[Plate thickness required for load combinations excluding thermal: 0.656 inches + 2%(1)]* 
[Plate thickness required for load combinations including thermal: 0.6658 inches + 2%(1)]* 
[Plate thickness provided: 0.75 inches]*(3) 
[Shear reinforcement required for load combinations excluding thermal: 0.086 in2/ft2 + 2%(1)]* 
[Shear reinforcement required for load combinations including thermal: 0.261 in2/ft2 + 2%(1)]* 
Shear reinforcement provided: See [APP-GW-GLR-602, Section 4.]* 
 

 

UFSAR Subsection 3H, Table 3H.5-14, Sheet 3 - Revise information to include new Note 3 
as shown below.  

3. The 0.75-inch plate thickness is the nominal plate size for the shield building away from 
connections, attachments, and other local loads.  The plate may be thicker (up to 1.0-inch 
nominal thickness) in the area around these local loads. 
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UFSAR Subsection 3H, Figure 3H.5-7 - Revise information as shown in the revised figure 
on the following pages.  

 

UFSAR Subsection 3H, Figure 3H.5-16, Sheet 1 - Revise information as shown in the 
revised figure below.  

[This figure contains Security-Related Information.  See Enclosure 30.] 

 

UFSAR Subsection 3H, Figure 3H.5-16, Sheet 2 - Revise information as shown in the 
revised figure below.  

[This figure contains Security-Related Information.  See Enclosure 30.] 
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UFSAR Subsection 3H, Figure 3H.5-7 - Revise information as shown in the revised figure below. 

 

 
3.  Design of Structures, Components,  
     Equipment and Systems AP1000 Design Control Document 

*NRC Staff approval is required prior to implementing a change in this information; see DCD Introduction Section 3.5. 

 
Tier 2 Material 3H-69 Revision 19+ 

 

Figure 3H.5-7 

[Typical Reinforcement and Connection to Shield Building]* 

Deleted: 

Comment [tlw116]: DP-517 
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UFSAR Subsection 3H, Figure 3H.5-7, Section A details. 

 

 
3.  Design of Structures, Components,  
     Equipment and Systems AP1000 Design Control Document 

*NRC Staff approval is required prior to implementing a change in this information; see DCD Introduction Section 3.5. 

 
Tier 2 Material 3H-69 Revision 19+ 

 

Figure 3H.5-7 

[Typical Reinforcement and Connection to Shield Building]* 

Deleted: 

Comment [tlw116]: DP-517 
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UFSAR Subsection 3H, Figure 3H.5-7, PLAN AT EL. 170’-0” details. 

 

 
3.  Design of Structures, Components,  
     Equipment and Systems AP1000 Design Control Document 

*NRC Staff approval is required prior to implementing a change in this information; see DCD Introduction Section 3.5. 

 
Tier 2 Material 3H-69 Revision 19+ 

 

Figure 3H.5-7 

[Typical Reinforcement and Connection to Shield Building]* 

Deleted: 

Comment [tlw116]: DP-517 



ND-14-1612, Enclosure 28 
Redacted Proposed Changes to the Updated Final Safety Analysis Report (LAR-13-014R3)  
 

Page 13 of 18 

UFSAR Subsection 3H, Figure 3H.5-7, Roof Plan details. 

 

 
3.  Design of Structures, Components,  
     Equipment and Systems AP1000 Design Control Document 

*NRC Staff approval is required prior to implementing a change in this information; see DCD Introduction Section 3.5. 

 
Tier 2 Material 3H-69 Revision 19+ 

 

Figure 3H.5-7 

[Typical Reinforcement and Connection to Shield Building]* 

Deleted: 

Comment [tlw116]: DP-517 
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UFSAR Incorporated by Reference Topical Report APP-GW-GLR-602, Rev 1:  

Section 1, Introduction, - Revise information in the fourth sentence of the third paragraph 
to include revised information in the locations shown below.  

The NRC staff has determine determined that some of this detailed design information, in 
particular key design information for the design and construction of the shield building, is of 
sufficient importance that it should be incorporated into the DCD.  

Table 1, List of Components and Material Properties Used in the Shield Building -  
Revise information in the table to include revised information as indicated below.  

Add designation of “RC to SC Connection Components” to first row of table and reformatted 
list of components under this designation.   

Reformat the designation of “(Connection with Auxiliary Building Roof)” in the bottom row of 
the table.  Add Connection Plate, Stiffener Plate, and Backing Plate to the list of 
components under this designation. 

Section 4, Technical Background - Revise information in the second paragraph to include 
revised information in the locations shown below.  

This report provides the requisite design details that are contained within selected portions 
of the auxiliary and shield building significant features and critical sections that are part of 
DCD Subsections 3.8.4.1, 3.8.4.5.4, 3.8.4.5.5, 3.8.4.6.1.3, and Appendix 3H.  

Section 4, Technical Background - Revise information in the first paragraph of the 
discussion related to the Steel Concrete Composite (SC) Shield Building RC/SC 
Connection Zone Details (3H.5.7.2) to include revised information in the locations shown 
below.  

Figure 1 shows the representative typical details for the vertical RC/SC connection zone 
which are based on Figure 4.1-2 of the enhanced SB design report (Reference 1).  The 
faceplate, support plate, and gusset plates are American Society of Testing Materials 
(ASTM) A572 Grade 50 or steel with equal or better material properties.  The steel faceplate 
is thickened in this region to 1.0 inch thick.  The connection design methodology for the bars 
connected to the support plates is similar for each of the RC/SC connections, and the 
vertical connections at approximately elevations 100’, and 146ʹ-10ʺ. and the  The lower 
connection connects reinforcement bars anchored in the base concrete below the shield 
building with the SC shield building walls.  The upper connection connects the reinforcement 
bars in the RC shield building wall below the auxiliary building roof with the SC shield 
building wall at and above the auxiliary building roof. 

Vertically oriented hoop bar connections with the SC walls located at Azimuths of 
approximately 340 degrees and 177 183 degrees connect the shield building outside the 
auxiliary building with the RC shield building wall below the auxiliary building roof.  A vViews 
of the hoop bar [mechanical connection]a,c is are shown in Figures 2 and 3.  Figure 3 shows 
the connection above Elevation 103ʹ-6ʺ which uses a support plate inside the module to 
capture the hoop bars.  Over the height of the connection of the vertical bars, from 
approximately Elevations 100ʹ to 103ʹ-6ʺ, a different connection detail using Aan end plate 
on the [mechanical connection module at Elevation 100 feet]a,c is used to allow for welding  
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of the [hoop bar couplers]a,c that are within the height of the [mechanical connection at 
Elevation 100feet]a,c  to the SC modules.  The end plate and [mechanical connection]a,c

 to 
the plate are shown in Figure 2. [The interface of the vertical bar mechanical connection and 
the hoop bar mechanical connection at the corners are depicted in Figure 4. The hoop bar 
mechanical connection is located above the connection of the [                          ]a,c as shown 
in Figure 4.]a,c 

Section 4, Technical Background - Revise information following the revised first 
paragraph in the discussion related to the Steel Concrete Composite (SC) Shield Building 
RC/SC Connection Zone Details (3H.5.7.2) to include two new paragraphs and revised 
information in the location shown below.  

The gusset and support plates and connecting welds in the connection modules are sized to 
satisfy AISC N690 criteria.  The connection design elements dimensions may vary from 
those shown in the figures to address local geometry and loads.  In the vicinity of 
penetrations and other interferences the design elements of the connections may be shifted 
from the design shown in the figure to avoid the interferences.  A penetration near Wall Q 
(approximately Azimuth 340) is located in a corner connection module (see Figure 4) which 
includes both vertical and horizontal connections.  In this module a portion of the horizontal 
support plate is shifted down to provide clearance between the penetration and the 
connection of the vertical reinforcing bars.  The vertical endplate (shown in Figure 2) is 
extended above the area of the penetration because of interference between the penetration 
and the vertical support bracket which provides connections for the hoop bars in the RC 
wall.  As noted below the penetration structural sleeve is designed to replace the tie bars 
function in the area of the sleeve.  

In the vicinity of the steam line and feedwater line penetrations at approximately Azimuth 0 
degrees the vertical connection is different than described above.  A welded steel 
connection assembly carries the load from a vertical connection plate on one side of the 
penetration to the shield building wall faceplates on the other side.  The hoop reinforcement 
is connected to the vertical connection plate similar to the end plate shown in Figure 2.  The 
vertical connection plate is connected to the wall module faceplates with plates on the inner 
and outer surface of the wall.  The connection assembly is designed as a welded steel 
assembly satisfying the requirements of AISC N690.  

The [                  ]
a,c that are welded to the steel faceplates in the connection modules are 

ASTM A706 or steel with equal or better material properties.  The… 

Section 4, Technical Background - Revise information in the discussion related to the 
Steel Concrete Composite (SC) Shield Building Wall Panel (3H.5.7.1) to remove the 
underline from the “Figure 5” at the beginning of the first paragraph and to revise 
“representative” with “typical” in the same sentence.  

Section 4, Technical Background - Revise information in the second paragraph of the 
discussion related to the Steel Concrete Composite (SC) Shield Building Wall Panel 
(3H.5.7.1) to include revised information in the locations shown below.  

Type 1 module modules are fabricated in the same manner except [                                       
                                            ]

a,c  Type 1 modules… 
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Section 4, Technical Background - Revise information in the third paragraph of the 
discussion related to the Steel Concrete Composite (SC) Shield Building Wall Panel 
(3H.5.7.1) to include revised information in the locations shown below.  

… [                                                                                                                                            
                                              ]

a,c
  Penetrations through shield building wall panels displace 

tie bars and studs in the local area.  These penetrations through the wall panels and 
connection modules are designed with the use of a structural sleeve.  The structural sleeve 
is designed to replace the tie bar area and develop the capacity of the tie bars displaced. 

Section 4, Technical Background - Revise information in the last paragraph of the 
discussion related to the Steel Concrete Composite (SC) Shield Building Wall Panel 
(3H.5.7.1) to include revised information in the locations shown below.  

Figure 6 shows the representative details for the locations of Type 1 and Type 2 tie bar 
spacing provided for global out of plane shear loads in a rolled-out circumferential 
developed view of the shield building wall.  An increase in the tie bar capacity may be 
provided to handle local attachments and connections in the area of the attachments and 
connections.  The increased capacity is achieved using reduced spacing between the tie 
bars or bigger tie bars.  The modules which have decreased spacing for local connections 
and attachments are not shown on this figure.  The spacing of tie bars in these areas may 
be equal to the spacing of tie bars in Type 1 modules.  The locations of the RC/SC 
connection zone which modules are also shown in Figure 6.  This figure is based on 
Figure 4.1-1 of the enhanced SB design report (Reference 1). … 

Section 4, Technical Background - Revise information in the paragraph discussion 
related to the Connection Between the RC Auxiliary Building Roof and the Steel Concrete 
Composite (SC) Shield Building (3.8.4.1) to include revised information in the locations 
shown below. 

Figure 7 shows the representative typical details for the connection connections between 
the RC auxiliary building roof and the SC Shield building wall.  The details of the 
connections between the auxiliary building roof and the shield building wall vary at some 
locations from those shown in the figure because of loads on the connection and the 
orientation of the wall to the roof reinforcement grid. The design variations include the use of 
spacers or other design elements to accommodate the offset in the elevation for different 
layers of reinforcement.  The variations also include the use of [mechanical couplers]

a,c 
connected to the vertical surface of design elements.  The several different configurations 
have the roof reinforcement directly connected by welding or mechanical connectors to a 
connector plate that is welded to shield building wall faceplate or to connector plates built up 
on the faceplate.  The design and construction of the connection with in within the reinforced 
concrete roof is governed by ACI-349 and by AISC N690 for steel and weld stress 
evaluation.  These connections satisfy the supplemental requirements for RC to shield 
building SC connections identified in Subsection 3.8.4.5.5.6 of plant specific DCDs.  
[Mechanical couplers used in some of the connection assembly design variations are Type 2 
as defined by ACI-318-02.]

a,c
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Figure 1, RC/SC Connection Zone Showing Nominal Connection to SC Panel and 
Reinforcing Bars - Revise information in the bullets and Support Plate dimensions as 
shown below.  

[This figure contains Proprietary Information.  See Enclosure 30.] 

 

Figure 4, Typical Interface Between Vertical Bar [                                         ]
a,c

 and Hoop Bar 
[                                        ]

a,c
 at grade. - Revise figure as shown below.  

[This figure contains Proprietary Information.  See Enclosure 30.] 

 

Figure 6, Rollout View Detailing Nominal Spacing of Tie Bars (Viewed from SB Interior) - 
Revise figure to include revised information as shown below.  

[This figure contains Proprietary Information.  See Enclosure 30.] 
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Figure 7, Typical Auxiliary building RC roof connection to the shield building SC wall - 
Revise the figure as shown below.  

 

Figure 7, Typical Auxiliary building RC roof connection to the shield building SC wall - 
Revise the notes to include revised information in the locations shown below.  

1. The connection inside the shield building wall is provided by through wall tie bars sized 
to fully develop the Auxiliary Building Roof a range of reinforcement., [                             
                                                                                                                                             
                                            ]a,c  Spacing is determined along the shield building wall. 

2. This connection is typical of connections in sections of the roof away from 
discontinuities such as walls or openings and represents the fundamental load path 
from the Auxiliary Building Roof reinforcement through the connection plates and tie 
bars to the far face plate of the shield building wall.  Details of the connection design 
between the auxiliary building roof and the shield building wall vary because of loads on 
the connection and the orientation of the wall to the roof reinforcement grid. 

3. See Table 1 for material information for connection reinforcement bars and shear lug. 
4. Figure not to scale. 
5. [                                                                            ]a,c 
65, See Section 1, INTRODUCTION for information on Tier 2* requirements. 
6. Supplemental design requirements for RC to SC shield building connections are 

provided in Subsection 3.8.4.5.5.6 of the plant specific DCD. 
 

 



 

 

 

 

 

Southern Nuclear Operating Company 

Vogtle Electric Generating Plant Units 3 and 4 

 

 

ND-14-1612 

 

 

Enclosure 29 

 

APP-GW-GLR-603, Revision 5,  
AP1000 Shield Building Design Details for Select Wall and RC/SC Connections  

(Non-Proprietary)  

 

 

 

 

 

 

 

 

(21 pages including this cover sheet) 

 

 



Westinghouse Non-Proprietary Class 3 APP-GW-GLR-603 Rev. 5 

 

 October 2014 
 

 

AP1000 License Report 

 

AP1000® Shield Building Design Details for  

Select Wall and RC/SC Connections 
 

 

 

 

Note:  Except as noted, the information in this document is 
considered to be Tier 2*. 

 

 

 
 

Westinghouse Electric Company LLC 
P.O. Box 355 

Pittsburgh, PA  15230-0355 

© 2014 Westinghouse Electric Company LLC 
All Rights Reserved 

 

Attachment 5 
SVP_SV0_002785



  
 Westinghouse Non-Proprietary Class 3 APP-GW-GLR-603 Rev. 5 

3 
 

Record of Revisions 
 

Item Section  Change  Reason for Change 

1 Cover Added note about Tier 2* NRC request 

2 List of 
Tables 

Deleted Table 2 Table 2 deleted 

3 List of 
Figures 

Added Figure 7 Figure 7 added 

4 1 Added explanation of Tier 2* Previous revision designated 
but did not explain Tier 2* 

5 Table 1 Change “liner plate” to “faceplate” Consistency with DCD and 
Shield building report.  

6 Table 1 Added Connection Dowels  Additional item for material 
information 

7 Table 1 Added Shear Lug  Additional items for material 

8 2 Updated Shield Building Report Reference Shield Building Report 
revised.  

9 2 Added note about Tier 2* Clarification 

10 3 Added reference to subsections in Section  3.8 Section 3.8 revised to refer to 
GLR-602 

11 3 Added explanation of Tier 2* Clarification 

12 4 Added reference to subsections in Section  3.8 Section 3.8 revised to refer to 
GLR-602 

13 4 Added note about implementation of Tier 2* Consistency with DCD 
approach for Tier 2* info.  

14 4 Change “liner plate” to “faceplate” Consistency with DCD and 
Shield building report. 

15 4 Added phrase to steel specification to permit steel 
with equal or better material properties 

Resolution of NRC comment. 

16 4 Changed italic font to regular font for 
reinforcement info.   

Since this report is a Tier 2* 
report additional designation is 
not needed. 

17 4 Revise description of faceplate welds Clarification 
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Item Section  Change  Reason for Change 

18 4  Added information on connection between the RC 
Auxiliary Building Roof and steel concrete 
composite (SC) Shield Building 

NRC request 

19 Table 2 Deleted Table 2 Information is not proprietary 
and is moved to DCD Table 
3H.5-15 

20 Figure 1 Added reference to Tier 2* information in Section 
1 

Refer to information added 
about Tier 2* 

21 Figure 2 Added reference to Tier 2* information in Section 
1 

Refer to information added 
about Tier 2* 

22 Figure 3 Added reference to Tier 2* information in Section 
1 

Refer to information added 
about Tier 2* 

23 Figure 3 Added information on size of gusset and support 
plates 

NRC request 

24 Figure 4 Added reference to Tier 2* information in Section 
1 

Refer to information added 
about Tier 2* 

25 Figure 5 Added reference to Tier 2* information in Section 
1 

Refer to information added 
about Tier 2* 

26 Figure 5 Moved arrows identifying parts Previous revision did not point 
to correct locations 

27 Figure 6 Added reference to Tier 2* information in Section 
1 

Refer to information added 
about Tier 2* 

28 Figure 7 Figure added to show connection between the RC 
Auxiliary Building Roof and Steel Concrete 
Composite (SC) Shield Building 

NRC request 

Revision 2 

1 Table 1 Added items to component list Component added in revised 
design 

2 1 Editorial  

3 4 Revised description of location of connections  Location of connections 
shifted. 

4 4 Revise description of item welded to endplates Revised design 

5 4 Added mention of consideration of AISC N690 Added for clarification and 
completeness 
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Item Section  Change  Reason for Change 

6 4 Editorial change to description of Type 1 Modules  

7 Figure 1 Changed Azimuth and Support Plate Width Location of connections 
shifted. 

8 Figure 6 Revised legend Clarification 

9 Figure 6 Added note to permit increase tie bar density and 
size locally 

Revised design 

10 Figure 6 Revise figure to shift vertical connection on right 
side of figure and move connection zone around 
penetrations.   

Revised design 

11 Figure 7 Revised figure to show design without radial 
reinforcement 

Revised design 

12 Figure 7 Revised Note 1 to change reinforcement design 
requirement 

Revised design basis 

13 Figure 7 Revised Note 2 to clarify design basis Clarify design basis 

Revision 3 

1 List of 
Figures 

Revised title of Figures 4 and  7  

2 Section 4 Revised sentence about location of design detail in 
licensing basis. 

Added for clarification and 
completeness 

3 Section 4 Added paragraph about alternate connection 
design 

Added for clarification and 
completeness 

4 Section 4 Added “significant features” to what design 
details describe 

Added for clarification and 
completeness 

5 Section 4 Revised description of standard vertical 
connection 

Added for clarification and 
completeness 

6 Section 4 Added reference to N690 Clarify design basis 

7 Section 4 Added variance for interferences Clarify design basis 

8 Section 4 Corrected description of Figure 6. Clarify design basis 

9 Section 4 Add discussion of penetrations through wall Added for clarification and 
completeness 

10 Section 4 Revised paragraph to allow for more dense tie bar 
spacing. 

Added for clarification and 
completeness 
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Item Section  Change  Reason for Change 

11 Section 4 Add information to identify variances in aux 
building to SC wall connections 

Added for clarification and 
completeness 

12 Section 4 Add reference for supplemental requirements for 
RC to shield building SC connections identified in 
Subsection 3.8.4.5.5.6 

Added for clarification and 
completeness 

13 Section 4 Added information on coupler requirements Added for clarification and 
completeness 

14 Figure 1 Redrew gusset plate and deleted “Design 
Minimum” for Support Plate 

Clarify design basis 

15 Figure 4 Redrew Gusset plate Clarify design basis 

16 Figure 4 Changed “Typical” in title to “Representative”. Clarify design basis 

17 Figure 6 Add note about connection design in vicinity of 
penetrations 

Added for clarification and 
completeness 

18 Figure 7 Revise note 2 to add information about variances 
in connection design 

Added for clarification and 
completeness 

19 Figure 7 Add note to provide reference to supplemental 
design requirements in Subsection 3.8.4.5.5.6 

Added for clarification and 
completeness 

20 Figure 7 Removed the note about the couplers and put the 
requirement in revised text. 

Revised figure does not 
include couplers. 

21 Figure 7 Revised title of figure Clarify use of figure. 

Revision 4 

1 4 Added reference to Figure 2 Clarification of design 
differences 

2 4 Described increased capacity of the tie bars for 
attachment 

Clarification of design 
differences 

3 4 Added description of connection design variations Clarification of design 
differences 

4 4 Added information on couplers Added for clarification and 
completeness 

5 Figure 4 Changed “Representative” to “Typical” in title Response to lessons learned 

6 Figure 6 Revised Note 2 to describe tie bar size and 
spacing 

Clarification of design 
differences 

7 Figure 7 Changed “Representative” to “Typical” in title Response to lessons learned 
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Item Section  Change  Reason for Change 

Revision 5 

1 Entire 
Document 

Remove Proprietary designation from 
“mechanical coupler and “mechanical connection” 

Proprietary review 

2 4 Replace “representative” with “typical in 
description of Figure 1 

Consistency 

3 4 Replace “representative” with “typical in 
description of Figure 5 

Consistency 

4 4 Replace “representative” with “typical in 
description of Figure 7 

Consistency 

5 4 Revise sentence describing variation of 
connection details 

Clarification of design 
differences 

6 Figure 6 Revise application of Note 2 from Item B to Item 
C 

Editorial 

7 Figure 6 Revise Note 2 and add Note 3 in Legend for 
clarity 

Editorial 
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1 INTRODUCTION 

This report documents proprietary design detail information, including Tier 2* information, for the AP1000 Shield 
Building cylinder and connections to the auxiliary building and basemat as described in design basis documents.  
Tier 2* means the portion of the Tier 2 information, designated as such in the AP1000 design control document, 
which is subject to the change process in Section VIII of the AP1000 design certification rule. An applicant who 
references the AP1000 design certification rule may not depart from Tier 2* information, without NRC approval.  
See Section 3.5 of the introduction to the AP1000 Design Control Document (APP-GW-GLR-700) for a 
discussion of Tier 2* information.  This information is consistent with the information previously provided in the 
Shield Building Report (Reference 1).  Except as noted the information in this document is considered to be Tier 
2*.  A Tier 2* designation for a figure means that the design implemented in fabrication and construction 
drawings and instructions will have the design shown, an equal design, or a better design for the key structural 
elements. 

The NRC staff, in its review of information in reports and responses to Requests for Additional Information 
(RAIs) provided by Westinghouse to support the AP1000 Design Certification amendment, identified information 
that should be incorporated into the Design Control Document (DCD).  Some of this information provided to 
explain, define, and support the Shield Building design has been determined to be information proprietary to the 
Westinghouse Electric Company LLC.  In conformance with the requirements of 10 CFR Section 2.390 Sensitive 
Unclassified Non-Safeguards Information, including proprietary information submitted to the NRC, may be 
withheld from public disclosure.   

The AP1000 uses the innovative application of steel-concrete composite construction in the design of the shield 
building.  Design information and criteria to demonstrate the strength of the shield building and the response to 
seismic and other loads is based on [                ]a,c.  This design information is not 
publicly available and is proprietary.  The NRC staff has determined that some of this detailed design information, 
in particular key design information for the design and construction of the shield building, is of sufficient 
importance that it should be incorporated into the DCD.  This report considers the design details that are 
contained within selected portions of the shield building that are incorporated into DCD Section 3H by reference 
to this document. 

The list of components with the material properties used in the enhanced shield building is identified in the 
following table. 
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Table1 
LIST OF COMPONENTS AND MATERIAL PROPERTIES  

USED IN THE SHIELD BUILDING 
Component Material 

RC to SC Connection Components 
Stiffener Plate, Faceplate, Gussets, 

Support Plate, End Plate 
 

ASTM A572 Gr501 

[    ]a,c Tie Bar in RC/SC 
Connection 

ASTM A7061 

[   ]a,c Tie Bar ASTM A4961 

[    ]a,c Stud ASTM A1081 

[       ]a,c 

ASTM A615 Gr601 
[        ]a,c 

[        ]a,c 
Dowels at connection of Auxiliary 
Building roof and Shield Building. 

Connection with Auxiliary 
Building Roof  

Shear Lug, Connection Plate, 
Stiffener Plate, Backing Plate 

 

ASTM A572 Gr501 

 
1Steel with equal or better material properties may be used in place of the listed material. 

2 REFERENCES 

1. APP-1200-S3R-003; Design Report for the Enhanced Shield Building, Revision 4, June 2011 
(Westinghouse Proprietary) 

Note:  This reference is not designated as Tier 2*. The information included in the Shield Building report is 
not considered to be Tier 2* information. 

 

3 REGULATORY IMPACT 

This document documents and summarizes key structural design details of the AP1000 shield building.  The 
technical information contained within this report is derived from the information contained in the Shield 
Building report for selected shield building components.  The information included in the Shield Building report 
was subject to extensive review by the NRC as part of their review of the Shield Building design.  The Shield 
Building report (Reference 1) was docketed during the review.   

The information included in the text, table, and figures of this report (APP-GW-GLR-602) is incorporated by 
reference as part of the DCD in Subsections 3.8.4.1, 3.8.4.5.4, 3.8.4.5.5, 3.8.4.6.1.3, and Appendix 3H.5.7 and is 
considered to have the same level of importance as information as the reference itself.  The generation and 
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revision of this report is subject to the same process and review as DCD information.  Tier 2* information in this 
report is subject to the same requirements for NRC approval as Tier 2* information in the DCD. 

The information included in this report was identified by the NRC as important to their conclusions documented 
in the Safety Evaluation Report supplement for the AP1000 Design Certification amendment.  The information 
required to be included in this report was discussed with the NRC during meetings and phone call in January, 
February and March 2011. 
 

4 TECHNICAL BACKGROUND 

This report identifies selected proprietary design detail information for the AP1000 Shield Building cylinder and 
connections to the auxiliary building and basemat as described in design basis documents.  It is intended to be 
consistent with the information which was provided in the Shield Building Report (Reference 1) and Appendix 
3H5.7 of the DCD.   

This report provides the requisite design details that are contained within selected portions of the auxiliary and 
shield building significant features and critical sections that are part of DCD Subsections 3.8.4.1, 3.8.4.5.4, 
3.8.4.5.5, 3.8.4.6.1.3, and Appendix 3H.  In compliance with the Tier 2* designation of the information in this 
report, the design implemented in fabrication and construction drawings and instructions will have the design 
described, an equal design or a better design for the key structural elements. 

Steel Concrete Composite (SC) Shield Building RC/SC Connection Zone Details (3H.5.7.2) 

Figure 1 shows the typical details for the vertical RC/SC connection zone which are based on Figure 4.1-2 of the 
enhanced SB design report (Reference 1).  The faceplate, support plate, and gusset plates are American Society of 
Testing Materials (ASTM) A572 Grade 50 or steel with equal or better material properties.  The steel faceplate is 
thickened in this region to 1.0 inch thick.  The connection design methodology for the bars connected to the 
support plates is similar for each of the RC/SC connections and the vertical connections at approximately 
elevations 100′ and 146′-10″.  The lower connection connects reinforcement bars anchored in the base concrete 
below the shield building with the SC shield building walls.  The upper connection connects the reinforcement 
bars in the RC shield building wall below the auxiliary building roof with the SC shield building wall at and 
above the auxiliary building roof.   

Vertically oriented hoop bar connections with the SC walls located at Azimuths of approximately 340 degrees and 
183 degrees connect the shield building outside the auxiliary building with the RC shield building wall below the 
auxiliary building roof.  Views of the hoop bar mechanical connection are shown in Figures 2 and 3.  Figure 3 
shows the connection above Elevation 103′-6″ which uses a support plate inside the module to capture the hoop 
bars.  Over the height of the connection of the vertical bars, from approximately Elevations 100′ to 103′-6″, a 
different connection detail using an end plate on the connection module is used to allow for welding of the hoop 
bar couplers to the SC modules.  The end plate and mechanical connection to the plate are shown in Figure 2.  The 
interface of the vertical bar mechanical connection and the hoop bar mechanical connection at the corners are 
depicted in Figure 4.  The hoop bar mechanical connection is located above the connection of the [ 
   ]a,c as shown in Figure 4.   
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The gusset and support plates and connecting welds in the connection modules are sized to satisfy AISC N690 
criteria.  The connection design elements dimensions may vary from those shown in the figures to address local 
geometry and loads.  In the vicinity of penetrations and other interferences the design elements of the connections 
may be shifted from the design shown in the figure to avoid the interferences.  A penetration near Wall Q 
(approximately Azimuth 340) is located in a corner connection module (see Figure 4) which includes both vertical 
and horizontal connections.  In this module a portion of the horizontal support plate is shifted down to provide 
clearance between the penetration and the connection of the vertical reinforcing bars.  The vertical endplate 
(shown in Figure 2) is extended above the area of the penetration because of interference between the penetration 
and the vertical support bracket which provides connections for the hoop bars in the RC wall.  As noted below the 
penetration structural sleeve is designed to replace the tie bars function in the area of the sleeve. 

In the vicinity of the steam line and feedwater line penetrations at approximately Azimuth 0 degrees the vertical 
connection is different than described above.  A welded steel connection assembly carries the load from a vertical 
connection plate on one side of the penetration to the shield building wall faceplates on the other side.  The hoop 
reinforcement is connected to the vertical connection plate similar to the end plate shown in Figure 2.  The 
vertical connection plate is connected to the wall module faceplates with plates on the inner and outer surface of 
the wall.  The connection assembly is designed as a welded steel assembly satisfying the requirements of AISC 
N690.   

The [     ]a,c that are welded to the steel faceplates in the connection modules are ASTM A706 or steel 
with equal or better material properties.  The [            ]a,c are made of ASTM A496 or steel with 
equal or better material properties. 

DCD Table 3H.5-14 (Sheet 3 of 3) shows the plate thickness provided and plate thickness required for mechanical 
load cases.  This location, on the west side at grade, is one of the most stressed locations in the shield building 
under SSE loading due to overturning of the cylinder. The shear reinforcement required is also calculated.  [ 
                             ]a,c The out of plane 
shear capacity is calculated using beam action equations in ACI-349 Section 11, including the reduction in 
concrete shear strength when the section is under significant tension.  

The welds that anchor the faceplates to the RC/SC connection are complete joint penetration (CJP) welds, as 
defined by AWS A3.0M/A3.0:2010.  The welds that connect the faceplate to faceplate are also CJP welds. 

Steel Concrete Composite (SC) Shield Building Wall Panel (3H.5.7.1) 

Figure 5 shows the typical details for a standard (Type 2 module) shield building wall panel which are based on 
Figure 3.1-2 of the enhanced SB design report (Reference 1).  [ 
 
 
                                                                                                                                                ]a,c    
fabricated of ASTM A572 or steel with equal or better material properties steel faceplates on each face.  The [         
       ]a,c are made of ASTM A496 or steel with equal or better material properties.  The studs are [        
        ]a,c made of ASTM A108 material or steel with equal or better material properties. 
 
Type 1 modules are fabricated in the same manner except [                      ]a,c   
Type 1 modules are used in regions with higher out of plane shear. 
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The studs and tie bars are provided to ensure composite action.  [ 
                    ]a,c  Penetrations through shield building wall 
panels displace tie bars and studs in the local area.  These penetrations through the wall panels and connection 
modules are designed with the use of a structural sleeve.  The structural sleeve is designed to replace the tie bar 
area and develop the capacity of the tie bars displaced.   

DCD Table 3H.5-14 (Sheet 2 of 3) provides details about the loading and plate required and provided for an 
element with maximum out of plane demand for a Type 2 module outside of [           ]a,c  This 
element is located at elevation 175 ft near wall 7.3 above the auxiliary building roof line. The shear reinforcement 
required is also calculated.  [ 
    ]a,c  The out of plane shear capacity is calculated using beam action equations in ACI-349 Section 11, 
including the reduction in concrete shear strength when the section is under significant tension.  

DCD Table 3H.5-14 (Sheet 1 of 3) provides details about the loading and plate required and provided for an 
element with maximum out of plane demand for a Type 1 module inside of [          ]a,c  This 
element is located at elevation 180 ft near fuel handling building roof line. The shear reinforcement required is 
also calculated.  [                                    ]a,c  
The out of plane shear capacity is calculated using beam action equations in ACI-349 Section 11, including the 
reduction in concrete shear strength when the section is under significant tension.  

The tie bars are welded to the steel face plates using a weld detail that will develop 125% of the specified yield of 
the bar. The faceplates are connected to adjacent panels with a complete joint penetration weld. 

Figure 6 shows the locations of Type 1 and Type 2 tie bar spacing provided for global out of plane shear loads in a 
rolled-out circumferential developed view of the shield building wall.  An increase in the tie bar capacity may be 
provided to handle local attachments and connections in the area of the attachments and connections. The 
increased capacity is achieved using reduced spacing between the tie bars or bigger tie bars.  The modules which 
have a decreased spacing for local connections and attachments are not shown on this figure.   The spacing of tie 
bars in these areas may be equal to the spacing of tie bars in Type 1 modules. The locations of the RC/SC 
connection zone modules are also shown in Figure 6.  This figure is based on Figure 4.1-1 of the enhanced SB 
design report (Reference 1).  The SC Shield Building walls are anchored to the RC basemat and walls by a 
mechanical connection. The connectors provide for the direct transfer of forces from the RC reinforcing steel to 
the SC faceplates. 

Connection Between the RC Auxiliary Building Roof and Steel Concrete Composite (SC) Shield Building 
(3.8.4.1) 

Figure 7 shows the typical details for the connections between the RC auxiliary building roof and the SC Shield 
building wall.  The details of the connections between the auxiliary building roof and the shield building wall vary 
at some locations from those shown in the figure because of loads on the connection and the orientation of the 
wall to the roof reinforcement grid.  The design variations include the use of spacers or other design elements to 
accommodate the offset in the elevation for different layers of reinforcement.  The variations also include the use 
of mechanical couplers connected to the vertical surface of design elements.  The several different configurations 
have the roof reinforcement directly connected by welding or mechanical connectors to a connector plate that is 
welded to shield building wall faceplate or to connector plates built up on the faceplate.  The design and 
construction of the connection within the reinforced concrete roof is governed by ACI-349 and by AISC N690 for 
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steel and weld stress evaluation.  These connections satisfy the supplemental requirements for RC to shield 
building SC connections identified in Subsection 3.8.4.5.5.6 of plant specific DCDs.  Mechanical couplers used in 
some of the connection assembly design variations are Type 2 as defined by ACI-318-02. 
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Figure 1: RC/SC Connection Zone Showing Nominal Connection to SC Panel and Reinforcing Bars 
 
Note:  See Section 1, INTRODUCTION for information on Tier 2* requirements.  

 
  

a,c 
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Note:  All couplers are Type 2 as defined by ACI-318-02. 
 
 

Figure 2: Plan View of RC/SC Connection of [          ]a,c from Elevation  
100 Feet to Elevation 103 Foot, 6 Inches 

 
Note:  See Section 1, INTRODUCTION for information on Tier 2* requirements.  

 
  

a,c 
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Figure 3:  Plan View of RC/SC Connection of [        ]a,c above Elevation 103 Feet, 6 Inches 

 
Note:  See Section 1, INTRODUCTION for information on Tier 2* requirements.  

 
  

a,c 
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Figure 4: Typical Interface Between Vertical Bar Mechanical  

Connection and Hoop Bar Mechanical Connection at grade 
 
Note:  See Section 1, INTRODUCTION for information on Tier 2* requirements.  

 
 

  

a,c 
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Figure 5: Nominal SC Panel Details 

 
Note:  See Section 1, INTRODUCTION for information on Tier 2* requirements.  

 
  

a,c
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Figure 6: Rollout View Detailing Nominal Spacing of Tie Bars (Viewed from SB Interior) 
 
 
 
Note:  See Section 1, INTRODUCTION for information on Tier 2* requirements.  

 
  

a,c 
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1. The connection inside the shield building wall is provided by through wall tie bars sized to fully develop the 
Auxiliary Building Roof reinforcement.   

2. This connection is typical of connections in sections of the roof away from discontinuities such as walls or 
openings and represents the fundamental load path from the Auxiliary Building Roof reinforcement through 
the connection plates and tie bars to the far face plate of the shield building wall. Details of the connection 
design between the auxiliary building roof and the shield building wall vary because of loads on the 
connection and the orientation of the wall to the roof reinforcement grid.   

3. See Table 1 for material information for connection reinforcement bars and shear lug.  
4. Figure not to scale.  
5. See Section 1, INTRODUCTION for information on Tier 2* requirements.  
6. Supplemental design requirements for RC to SC shield building connections are provided in 

Subsection 3.8.4.5.5.6 of the plant specific DCD.    
 

Figure 7 Typical Auxiliary building RC roof connection to the shield building SC wall 
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