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1.0 INTRODUCTION 
 

By letter dated September 13, 2016, (Agencywide Documents Access and Management 
System (ADAMS) Accession No. ML16257A711), Southern Nuclear Operating Company 
(SNC/licensee) requested that the U.S. Nuclear Regulatory Commission (NRC/Commission) 
amend the combined license (COL) for Vogtle Electric Generating Plant (VEGP) Unit 3, 
COL Number NPF-91.  The license amendment request (LAR) proposes to depart from the 
Updated Final Safety Analysis Report (UFSAR) Tier 2* information incorporated into the UFSAR 
related to the reduction in reinforcement area of auxiliary building column line 7.3 wall from 
elevation 82’6” to elevation 100’.  The licensee also stated that the proposed changes are 
required because of the omission of a reinforcement bar was identified and, therefore, would 
revise Tier 2* information.  In UFSAR Table 3H.5-5, the text in column titled “Reinforcement on 
Each Face,” sub column “Provided (Min.),” in the row for “Vertical” reinforcement for “Elevation 
100’-0” to 82’-6″” is changed from 3.12 in2/ft. to 3.08 in2/ft. by adding Note 3, which is only 
applicable to VEGP Unit 3.    
 
2.0 REGULATORY EVALUATION 
 
Tier 2* information is defined in 10 CFR Part 52, Appendix D, Section II.D, “Definitions,” as the 
portion of the Tier 2 information, designated as such in the generic Design Control Document 
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(DCD), which is subject to the change process in Section VIII.B.6 of 10 CFR Part 52, 
Appendix D. 
 
Appendix D, “Design Certification Rule for the AP1000 Design,” of Title 10 of the Code of 
Federal Regulations (10 CFR) Part 52, “Licenses, Certifications, and Approvals for Nuclear 
Power Plants,” Section VIII.B.6 requires NRC approval for departures from Tier 2* information. 
 
Because the proposed amendment request involves changes to Tier 2* information, NRC 
approval is required before making the Tier 2* changes addressed in this departure.  10 CFR 
Part 52, Appendix D, VIII.B.5.a requires prior NRC approval for Tier 2 information departures 
that involve changes to Tier 2* information.  
 
The NRC staff considered the following regulatory requirements in reviewing the LAR that 
included the proposed UFSAR changes. 
 
10 CFR Part 50, “Domestic Licensing of Production and Utilization Facilities,” Appendix A, 
“General Design Criteria for Nuclear Power Plants,” General Design Criterion (GDC) 1, 
“Quality Standards and Records,” provides, in part, that structures, systems, and components 
important to safety shall be designed, fabricated, erected, and tested to quality standards 
commensurate with the importance of safety functions to be performed.  
 
10 CFR Part 50, Appendix A, GDC 2, “Design Bases for Protection Against Natural 
Phenomena,” provides, in part, that structures, systems, and components important to safety 
shall be designed to withstand the effects of natural phenomena such as earthquakes, 
tornadoes, hurricanes, floods, tsunami, and seiches without loss of capability to perform their 
safety functions.  
 
10 CFR Part 50, Appendix A, GDC 4, “Environmental and Dynamic Effects Design Basis,” 
provides, in part, that structures, systems, and components important to safety shall be 
designed to accommodate the effects of and to be compatible with the environmental conditions 
associated with normal operation, maintenance, testing, and postulated accidents, including 
loss-of-cooling accidents.  
 
3.0 TECHNICAL EVALUATION  
 
The design of the AP1000 auxiliary building is a reinforced concrete structure with three floors 
above plant grade1 and two floors below the plant grade.  The auxiliary building is part of the 
nuclear island (NI) and its C-shape structure wraps around approximately 50 percent of the 
circumference of the shield building.  The auxiliary building wall at column line 7.3 is a 
reinforced concrete wall and discussed in the UFSAR Subsection 3H5.1.2.  The column line 7.3 
extends from the basemat to the top of the roof.  The wall is 3 feet thick below plant grade and 
2 feet thick above plant grade.  This wall runs in the east-west direction of the NI and connects 
the reinforced concrete portion of the shield building wall with the reinforced concrete wall on 
column line I.  The clear distance (excluding construction joints at each end of the wall) of the 
wall is used to determine the number of bars needed to meet the as designed area of steel and 
spacing of vertical reinforcement bars.  As stated by the licensee, for the column line 7.3 wall, 
vertical primary reinforcement consists of 28 #11 sized reinforcement bars anchored to the 
basemat of the NI, elevation 66′‐6″, at 12″ spacing.  Continuous reinforcement is lap spliced to 
bars up to elevation 82′‐6″ installed between the west face of the column line I wall and the 

                                                 
1 In the plant-specific DCD, plant grade is defined as elevation 100’-0”. 
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construction joint.  At elevation 82′‐6″, 27 additional #11 continuous dowels at 12″ spacing 
installed in the south face are spaced equally between the vertical primary reinforcement, which 
extends up from elevation 66′‐6″.  Therefore, a total of the 28 bars and the 27 additional bars 
make up the 55 total vertical bars detailed on the design drawings and result in #11 bars at 12″ 
spacing and #11 bars at 12″ spacing (equivalent to #11 bars at 6″ spacing) above elevation 82′‐
6″ for the design length of 27′-3 ¾″.   
 
During development of construction packages, the licensee identified that the rebar placement 
needed adjustment in VEGP Unit 3, column line 7.3 wall, to avoid interference with a 
construction joint.  After adjusting the bar spacing, the relocated bar would reduce in spacing 
from #11 bars at 12″ to 9″ and the additional bars added would be placed 6″ away from that to 
meet the #11 bars at 6″ spacing described on UFSAR Figure 3H.5-4.     
 
After placement of concrete up to elevation 82′‐6″ for VEGP Unit 3, column line 7.3 wall, the 
licensee took surveys of the reinforcement in the wall segment above the elevation 82′‐6″ 
concrete placement.  As part of the surveys of the reinforcement bars of the wall segment above 
82’-6”, a bar count was completed by the licensee, and it was discovered that there was an 
omitted dowel bar developing from below elevation 82′-6″ on the south face of VEGP Unit 3 
column line 7.3 wall.  This omission would reduce the number of reinforcement bars from 
55 bars to 54 bars.  The missing dowel in the south face of the wall cannot be replaced without 
demolition of the wall below elevation 82′‐6″.  Therefore, the licensee identified a deviation and 
a repair was developed in compliance with American Concrete Institute (ACI) 349-01, “Code 
Requirements for Nuclear Safety Related Concrete Structures,” for VEGP Unit 3 per the design 
bases.  UFASR Figure 3H.5-4 shows design of reinforcement and placement requirements.  
UFSAR Table 3H.5-5 describes the minimum area of steel for vertical reinforcement provided 
for the wall segment of elevation 82′‐6″ to elevation 100′-0″ as 3.12 in2/ft for wall section 11.  
The 54 fully developed splice bars within the designed wall length provide 3.08 in2/ft area of 
steel reinforcement across the shear plane for this wall, which is less than the minimum 
provided by the design of 3.12 in2/ft for VEGP Unit 3.  The licensee stated that the reinforcement 
requirements are not affected below elevation 82’-6” because the reinforcement requirements 
below elevation 82’-6” continue to meet the design basis requirements.  The LAR proposes the 
following changes to the Tier 2* information:  
 

1) Minimum Vertical reinforcement:  For VEGP Unit 3, the provided minimum steel in 
UFSAR Table 3H.5-5 for the column line 7.3 wall section 11 for wall segment of 
elevations 82′-6″ to 100′-0″, vertical reinforcement is changed from 3.12 in2/ft. to 
3.08 in2/ft.  Also, an additional U-Bar is added and welded to the north face of VEGP 
Unit 3, column line 7.3 wall, and terminated on the south face as a headed reinforcing 
bar.  The proposed change is not needed for VEGP Unit 4. 
 

2) Added new note 3 to UFSAR Table 3H.5-5:  The note describes the reduction in the 
minimum provided area of steel in the region adjacent to the shield building for VEGP 
Unit 3, the acceptability of the change regarding the overall and local performance of the 
column line 7.3 wall, and the consistency of the provided number of bars with 
information in UFSAR Figure 3H.5-4. 

 
To perform its evaluation, the staff considered the licensee’s design criteria described in   
UFSAR Subsection 3H.3, “Design Criteria,” and UFSAR Subsection 3H.3.3, “Loads,” both of 
which require that critical sections of the auxiliary building’s concrete structures are designed in 
accordance with ACI 349-01 code provisions and supplemental requirements and load 
combinations, respectively.  Further, wall 7.3 is designated in the Appendix 3H as a critical 
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section and as a shear wall.  Therefore, the staff evaluated the wall per the requirements in 
UFSAR Subsection 3H.5.1, “Shear Walls.”  The staff also reviewed relevant sections of 
American Weld Society (AWS) D1.4-98, “Structural Welding Code – Reinforcing Steel,” to 
perform its evaluation of rebar welding.  The staff evaluated the following proposed changes: 
 

1) Minimum Vertical Reinforcement: 
 
The staff reviewed the auxiliary building design loads as described in UFSAR Subsection 3H.3.3 
and the wall design loads and load combinations.  UFSAR Subsection 3H.3.4 provides the load 
combinations and acceptance criteria.  UFSAR Table 3H.5.4 shows forces and moments for the 
column line 7.3 in critical locations.  These loads are used to calculate the required 
reinforcement.  UFSAR Table 3H.5-5 and UFSAR Figure 3H.5-2 show that the provided vertical 
reinforcement for wall section 11 for the wall segment of elevation 82’-6” to elevation 100’ is #11 
bars at 12” spacing plus #11 bars at 12” spacing.  Currently, the UFSAR Table 3H.5-5 shows 
the calculated interaction ratio for wall section 11 is 0.667.  The interaction ratio is calculated by 
required reinforcement over provided reinforcement and, per the ACI code, is expected to be 
less than or equal to one.  The licensee stated that, “after the addition of a headed reinforcing 
bar on the south face, the provided reinforcement is reduced to 3.08 in2/ft. along the 
development length of the bar from elevation 82’-6’ on the VEGP Unit 3 column line 7.3.”  
Hence, the provided reinforcement reduced from the original design of 3.12 in2/ft. to 3.08 in2/ft.  
Therefore, the new interaction ratio increased from 0.667 to 0.675, which is less than one, and 
therefore is acceptable to the staff.   
 
Further, the licensee stated that the additional U-bar is welded to the reinforcing bar on the 
north face of VEGP Unit 3 column line 7.3 wall and terminates on the south face as a headed 
reinforcing bar suspended at the approximate elevation of 82’-6”.  The U-bar is not considered 
fully developed on the south face of the wall until a distance above elevation 82’-6” is met.  
However, the bar is considered as a straight bar in terms of minimum spacing and splice length.  
The allowable stress in the complete joint penetration (CJP) grove weld of the U-bar, as 
specified in Table 2.1 of AWS D1.4-98, ”Structural Welding Code – Reinforcing Steel,” and in 
ACI 349-01, Section 12.14.3.2, is equal to the allowable stress in the base metal of the weld.  
Hence, the joint has developed the full strength (125 percent of the specified yield strength of 
the reinforcement bar per ACI 349-01, Section 12.14.3.3).  Therefore, the bar will function as 
one continuous bar.  This is acceptable to the staff because it meets the intent of the ACI and 
AWS codes. 
 

2) Added new note 3 to UFSAR Table 3H.5-5: 
 

The licensee added Note 3 to the UFSAR Table 3H.5-5 to address VEGP Unit 3 single 
reinforcement bar that is developed above elevation 82’-6” near the shield building with a 
headed reinforcement bar, effectively reducing the minimum provided area of steel in the 
column line 7.3 wall to 3.08 in2/ft.  The note also provides clarification for the provided minimum 
reinforcement that is reduced along the development length of the single reinforcement bar, 
though it does not change the performance of the structure under the postulated loads and does 
not cause any excessive stress locally along the development of the bar.  The number of bars in 
both units for the wall is unchanged per UFSAR Figure 3H.5-4.  The note provides clarification 
for both VEGP Units 3 and 4, as evaluated for the interaction ratio above in the evaluation.  
Therefore, it is acceptable to the staff because it continues to meet the applicable design basis 
ACI and AWS code requirements.  
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Conclusions: 
 
The NRC staff has reviewed the LAR.  Based on the staff’s technical evaluation, the staff found 
that: 
 
1.  The licensee’s proposed design change, for VEGP Unit 3, to the provided minimum steel 

(reinforcement) in UFSAR Table 3H.5-5 for the column line 7.3 wall section 11, for wall 
segment of elevations 82′-6″ to 100′-0″, vertical reinforcement is changed from 3.12 in2/ft. to 
3.08 in2/ft.  This change is acceptable because the reinforcement bar design and spacing of 
the reinforcing bar continue to meet requirements in accordance with ACI 349-01 and the 
welding of the U-Bar will continue to meet the requirements of AWS D1.4-98 and 
ACI 349-01. 

 
2.  The staff determined that the added note clarified the difference between VEGP Unit 3 and 

VEGP Unit 4 local variations in reinforcement.  As evaluated for the interaction ratio of 
reinforcement in this safety evaluation, the proposed added Note 3 is acceptable. 

 
For the reasons specified above, the NRC staff finds that the proposed amendment meets 
relevant code provisions.  Based on these findings, the NRC staff concludes that there is 
reasonable assurance that the requirements of GDC 1, GDC 2, and GDC 4 of Appendix A to 
10 CFR Part 50, and Appendix D to 10 CFR Part 52 will continue to be met.  Therefore, the staff 
finds the proposed change to be acceptable. 
 
4.0 STATE CONSULTATION 
 
In accordance with the Commission’s regulations in 10 CFR 50.91(b)(2), the Georgia State 
official was notified of the proposed issuance of the amendment.  The State official had no 
comments. 
 
5.0 ENVIRONMENTAL CONSIDERATION  
 
The amendment changes a requirement with respect to installation or use of a facility 
component located within the restricted area as defined in 10 CFR Part 20, Standards for 
Protection Against Radiation.  The NRC staff has determined that the amendment involves no 
significant increase in the amounts, and no significant change in the types, of any effluents that 
may be released offsite.  Also, there is no significant increase in individual or cumulative 
occupational radiation exposure.  The Commission has previously issued a proposed finding 
that the amendment involves no significant hazards consideration, and there has been no public 
comment on such finding (Federal Register, 81 FR 70175, published on October 11, 2016).  
Accordingly, the amendment meets the eligibility criteria for categorical exclusion set forth in 
10 CFR 51.22(c)(9).  Pursuant to 10 CFR 51.22(b), no environmental impact statement or 
environmental assessment need be prepared in connection with the issuance of the 
amendment. 
 
6.0 CONCLUSION 
 
The NRC staff has concluded, based on the review and evaluation discussed in Sections 3.0 
through 5.0 above, that there is reasonable assurance that:  (1) 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 
proposed amendment will not be inimical to the common defense and security or to the health 
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and safety of the public.  Therefore, the staff finds the changes proposed in this license 
amendment acceptable. 
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