
 
 

January ##, 2013 
          NND-13-#### 

10 CFR 50.90 
ATTN: Document Control Desk  
U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washington, DC 20555 
 
Virgil C. Summer Nuclear Station (VCSNS) Units 2 and 3 
Combined License Nos. NPF-93 and NPF-94 
Docket Nos. 52-027 & 52-028 
 
Subject: LAR 13-## Request for License Amendment:  Basemat Shear 

Reinforcement Spacing  
 

In accordance with the provisions of 10 CFR 50.90, South Carolina Electric & Gas 
(SCE&G) requests an amendment to the Virgil C. Summer Nuclear Station (VCSNS) 
Units 2 and 3 combined licenses (COLs) (License Nos. NPF-93 and NPF-94, 
respectively). The proposed amendment would depart from VCSNS Units 2 and 3 plant-
specific Design Control Document (DCD) Tier 2* material contained within the Updated 
Final Safety Analysis Report (UFSAR) by clarifying the structural criteria details for 
shear reinforcement bar spacing within the  nuclear island basemat concrete.  The 
departures from information provided in the Tier 2* text are addressed in the enclosed 
License Amendment Request (LAR).   
 
The requested departures are necessary to reflect the intended details related to the 
maximum spacing of the shear reinforcement bar in the nuclear island basemat.  The 
description, technical evaluation, regulatory evaluation (including the Significant 
Hazards Consideration determination), and environmental considerations for the 
proposed changes in the LAR are contained in Enclosure 1 to this letter.  The proposed 
markups of the text and figure depicting the requested changes to the updated final 
safety analysis report (UFSAR) which incorporates the plant-specific DCD are contained 
in Enclosure 2.  This letter contains no regulatory commitments. 
 
In accordance with 10 CFR 50.91, SCE&G is notifying the State of South Carolina of 
this LAR by transmitting a copy of this letter and enclosures to the designated State 
Official. 
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Should you have any questions, please contact Mr. Alfred M. Paglia by telephone at 
(803) 941-9876, or by email at apaglia@scana.com.   
 
I declare under penalty of perjury that the foregoing is true and correct. 
 

Executed on this ___ day of ___________, 2013. 
 
        Sincerely, 
 
 
 
 

Ronald Jones 
Vice President 
New Nuclear Operations 
 

JIG/RBC/jig 
 
Enclosure 1: V.C. Summer Nuclear Station Units 2 and 3 – Request for License 

Amendment Basemat Shear Spacing Details 
 
Enclosure 2: V.C. Summer Nuclear Station Units 2 and 3 – Licensing Basis Proposed 

Changes  
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c:  Denise McGovern 
 Ravindra Joshi 
 Rahsean Jackson 
 Victor McCree 
 Jim Reece  

Stephen A. Byrne 
Jeffrey B. Archie  

 Ronald B. Clary 
 Ronald A. Jones 
 Bill McCall 
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Alvis J. Bynum 
Kathryn M. Sutton      
Amy M. Monroe 
Joe I. Gillespie, III 
Joel Hjelseth 
Tom Sliva 
Brian McIntyre 
Thom Ray 
William E. Hutchins 
Curt Castell 
William A. Fox, III 
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Pursuant to 10 CFR 50.90, South Carolina Electric & Gas (SCE&G) hereby requests an 
amendment to Combined License (COL) Nos. NPF-93 and NPF-94 for V.C. Summer 
Nuclear Station (VCSNS) Units 2 and 3, respectively. 

SCE&G requests staff approval of the license amendment by March 18, 2012 to support 
installation of the nuclear island basemat reinforcement bar and subsequently, first nuclear 
concrete.  Delayed approval of this license amendment would result in a delay of this 
construction activity and subsequent dependent construction activities.  

 

1. Summary Description 

The proposed amendment would depart from plant-specific Design Control Document 
(DCD) Tier 2* material incorporated into the Updated  Final  Safety  Analysis  Report  
(UFSAR) to clarify the requirements for shear reinforcement spacing in the nuclear island 
basemat below the auxiliary building.  The proposed change would modify the provisions for 
maximum spacing of the shear reinforcement in the basemat. 

This enclosure requests approval of the license amendment necessary to implement the 
proposed change to the Tier 2* material. 

 

2. Detailed Description 

Subsection 3.8.5.5, Structural Criteria, of the UFSAR currently includes supplemental 
provisions for basemat shear reinforcement that refer to provisions in ACI 349 Subsection 
11.8.3 for continuous deep flexural members.  The UFSAR commits to these provisions 
without exception or qualifications.  These referenced provisions from ACI 349 11.8.3 
include a maximum spacing requirement on the shear reinforcement.  However the 
maximum spacing provision in ACI 349 11.8.3 is inconsistent with UFSAR figures 3H.5-3 
and 3.8.5-3 which also identify the maximum design spacing for shear reinforcement in the 
basemat.  The proposed change resolves the  inconsistency in the current licensing basis 
documents.  

The proposed change is to revise the third paragraph in the UFSAR Subsection 3.8.5.5 to 
remove the direct reference to ACI 349 Subsection 11.8.3 and replace it with supplemental 
provisions based on criteria from ACI 349-01.  The provisions for the spacing of the shear 
reinforcement are modified to be consistent with the design shown in the basemat design 
figures included in the UFSAR.  The proposed UFSAR text is very similar to the text that 
was included in the AP600 DCD specifically to address shear reinforcement provisions in 
the nuclear island basemat.  The text being modified and added is designated as Tier 2* 
information.  UFSAR Tier 2 Figure 3.8.5-3 and Tier 2* Figure 3H.5-3 which show the 
basemat shear reinforcement design with a 24 inch spacing are not changed.   

Specifically, the affected (third) paragraph of UFSAR Subsection 3.8.5.5 is proposed to be 
modified as shown in Enclosure 2. 

 
  



NND-13-#### 
Enclosure 1 
LAR 13-##: Basemat Shear Spacing Details 
 
 

Page 3 of 8 

3. Technical Evaluation 

Structure Description  

The nuclear island structures, consisting of the containment building, shield building, and 
auxiliary building are founded on a common reinforced concrete basemat foundation.  The 
nuclear island basemat provides the interface between the nuclear island structures and the 
supporting soil.  The basemat transfers the load of nuclear island structures to the 
supporting soil, and conversely, transmits seismic motions from the supporting soil to the 
nuclear island. The analysis and design of the foundation for the nuclear island structures 
are according to ACI-349 with margins of structural safety as specified within the code. 

Supporting Technical Details   

Subsection 3.8.5.5 of the UFSAR provides structural criteria for the nuclear island basemat. 
Included in these criteria are provisions supplemental to ACI 349 that the basemat be 
designed for shear in accordance with selected provisions based on ACI 349 for continuous 
deep flexural members.     

The application of these requirements was first discussed and implemented during the 
AP600 Design Certification review.  These additional requirements on the basemat were 
included to address NRC concerns related to the quantity of shear reinforcement in the 
basemat.  The requirement for the additional shear reinforcement was to address potential 
variations in soil stiffness under the nuclear island basemat, the consideration of continuous 
rather than simple span beam sections, and the ratio of span-to-depth of the nuclear island 
basemat.  An agreed upon method for increasing the AP600 shear reinforcement in the 
basemat was to include additional shear reinforcement based on provisions in ACI 318-95 
for continuous deep flexural members with a few modifications.  At that time during the 
review of the AP600, ACI 349 did not include such provisions for continuous deep flexural 
members.  These provisions, with the modifications, were identified in the AP600 Final 
Safety Evaluation Report (NUREG-1512) as sufficient to satisfy the NRC concerns for 
additional shear reinforcement.   

One of these modifications to the criteria from ACI 318-95 was a maximum spacing for the 
shear reinforcement of d/2 rather than d/5 included in the code provisions for continuous 
deep flexural members.  The term d is the effective depth of the reinforcement.  The d/2 
criterion is based on the requirements in ACI 318-95 Section 11.5 for slabs and beams.  The 
NRC specifically noted the d/2 spacing requirement in their safety evaluation discussion.   

When the AP1000 DCD was created, the supplemental provisions for shear reinforcement 
were removed from the DCD text and Subsection 11.8.3 of ACI 349-01 with provisions for 
continuous deep flexural members was referenced.  The criteria in ACI 349-01 were the 
same as those in ACI 318-95.  However the AP1000 simplification inadvertently removed 
the modifications of the provisions in the ACI Code from the DCD supplemental provisions.   

The design of the AP1000 basemat is consistent with the requirements included in the 
AP600 DCD and with the spacing shown in the UFSAR figures 3H.5-3 and 3.8.5-3 (Sheet 7 
of 7).  The supplemental provisions for the amount of shear reinforcement in the basemat 
continues to be sufficient to satisfy the original NRC concern.  The NRC reviewed the 
AP1000 basemat design and analysis in detail and found it acceptable during their review of 
the AP1000 Design Certification.  The existing 24 inches spacing of the basemat shear 
reinforcement is specified in the UFSAR Tier 2 Figure 3.8.5-3 and Tier 2* Figure 3H.5-3 and 
remains inconsistent with the d/5 spacing criterion.  Further the 24 inch spacing considers 
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the close spacing of the longitudinal reinforcement in the top and bottom of the basemat, the 
presence of embedded drain piping, and a large number of embedments for piping and 
component supports.   

The clarification of the requirements for shear reinforcement spacing does not have an 
adverse impact on the response of the basemat to loads, including seismic loads, from the 
nuclear island structures supported by the basemat.  The clarification of shear reinforcement 
requirements in the basemat does not have an adverse impact on the seismic design 
spectra or the structural analysis of the basemat or other nuclear island structures.  The 
basemat design with the clarification of shear reinforcement requirements remains in 
compliance with ACI-349 requirements for a foundation including the requirements in 
Chapter 12 and 21 associated with seismic design and design of a two-way slab.  The four 
supplemental provisions based on ACI 349-01 shear reinforcement for deep flexural beams 
are applied to the design of the AP1000.  The clarification of shear reinforcement 
requirements in the nuclear island basemat does not change the requirements and design of 
embedments for support connections, embedded piping, and connections and reinforcement 
for other structures including walls, modules, and steel frames.  

The supplemental provisions for the nuclear island basemat shear reinforcement relate to 
the structural design and analysis of the basemat.  The clarification of shear reinforcement 
requirements in the basemat does not change the finite element analysis methods used to 
analyze the nuclear island structures.  The clarification of shear reinforcement requirements 
in the basemat does not change the requirements or analysis for bearing, settlement, 
construction sequence, sliding or overturning. The clarification of shear reinforcement 
requirements in the basemat has no impact on design, analysis, or operation of safety 
related systems and components.  The clarification of shear reinforcement requirements in 
the basemat has no impact on plant operating procedures or on the methods of control of 
operational parameters described in the UFSAR.  The analysis of the reactor coolant system 
and core response to normal operation and postulated accident conditions is not impacted 
by the clarification of shear reinforcement requirements in the basemat.  The nuclear island 
basemat is not credited in the ex-vessel severe accident assessment.   

The affected structure, ie the nuclear island basemat, associated with this license 
amendment request is not used to monitor, process or release radioactive and non-
radioactive materials.  The clarification of the requirements for shear reinforcement spacing 
does not change the design of the drains embedded in the basemat or the permeability of 
the basemat concrete.  No effluent release is affected.  The types and quantities of expected 
effluents are not changed.  Therefore, radioactive or non-radioactive material effluents are 
not affected. 

The nuclear island basemat is not used for shielding.  Plant radiation zones, controls under 
10 CFR 20, and expected amounts and types of radioactive materials are not affected by 
the proposed changes.  Therefore, individual and cumulative radiation exposures will not 
change. 

In summary, the clarification of the requirements for shear reinforcement spacing in the 
AP1000 basemat would not adversely affect any safety-related equipment or function, 
design function, radioactive material barrier or safety analysis.  
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4. Regulatory Evaluation 

4.1 Applicable Regulatory Requirements/Criteria 

10 CFR Part 52, Appendix D, Section VIII.B.6.b(4)  requires  prior  NRC  approval  for 
proposed departures from Tier 2* information.  The proposed changes would revise 
the licensing basis documents to clarify the requirements for shear reinforcement 
spacing in the nuclear island basemat.  These requirements constitute Tier 2* 
information in the UFSAR.  Therefore, a license amendment is required. 

General  Design  Criteria  (GDC) 1  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 change does 
not alter the quality standards applied to the basemat. 

GDC 2 required 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 change has no impact on the seismic motions to which the basemat is 
subjected and no impact on the response of the basemat to seismic motions. 

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 change has 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.   

4.2 Precedent  

No precedent is identified. 
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4.3 Significant Hazards Consideration 

The proposed amendment departs from plant-specific Design Control Document 
(DCD) Tier 2* material incorporated into the Updated  Final  Safety  Analysis  Report  
(UFSAR) to clarify the requirements for shear reinforcement spacing in the nuclear 
island basemat.    The proposed change would modify provisions for shear 
reinforcement spacing in the nuclear island basemat  

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 basemat is to provide the interface between the 
nuclear island structures and the supporting soil or rock.  The basemat 
transfers the load of nuclear island structures to the supporting soil or rock and 
transmits seismic motions from the supporting soil or rock to the nuclear island.   

The clarification of the requirements for shear reinforcement spacing in the 
AP1000 basemat does not have an adverse impact on the response of the 
basemat and nuclear island structures to safe shutdown earthquake ground 
motions or loads due to anticipated transients or postulated accident 
conditions. The clarification of the requirements for shear reinforcement 
spacing in the AP1000 basemat does 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 normal operation or 
postulated accident conditions.  The plant response to previously evaluated 
accidents or external events is not adversely affected, nor does the change 
described create any new accident precursors.  Therefore, there is no 
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 change is to clarify the requirements for shear reinforcement 
spacing in the nuclear island basemat.  The clarification of the requirements for 
shear reinforcement spacing in the nuclear island basemat does not change 
the design of the basemat or nuclear island structures.  The clarification of the 
requirements for shear reinforcement spacing in the nuclear island basemat 
does not change the design function, support, design, or operation of 
mechanical and fluid systems.  The clarification of the requirements for shear 
reinforcement spacing in the nuclear island basemat does not result in a new 
failure mechanism for the basemat or new accident precursors.  As a result, the 
design function of the basemat is not adversely affected by the proposed 
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change.  Therefore, the proposed change will 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, thus, no margin of safety is reduced.  
Therefore, the proposed amendment does not involve a significant reduction in 
a margin of safety. 

4.4 Conclusions 

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.  The above evaluations 
demonstrate that the proposed changes can be accommodated without an increase in 
the probability or consequences of an accident previously evaluated, without creating 
the possibility of a new or different kind of accident from any accident previously 
evaluated, and without a significant reduction in a margin of safety.  Having arrived at 
negative declarations with regard to the criteria of 10 CFR 50.92, this assessment 
determined that the proposed change does not involve a Significant Hazards 
Consideration.  

5. Environmental Consideration 

The proposed amendment would depart from plant-specific Design Control Document 
(DCD) Tier 2* material incorporated into the Update Final Safety Analysis Report (UFSAR) 
to clarify the requirements for shear reinforcement spacing in the nuclear island basemat.  
The proposed change  would modify the provisions for maximum spacing of the shear 
reinforcement in the nuclear island basemat.   

This review has determined that the proposed change would require an amendment from 
the COL; however, a review of the anticipated construction and operational effects of the 
proposed amendment has determined that the proposed amendment meets the eligibility 
criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9), in that: 

(i) There is no significant hazards consideration. 

As documented in Section 4.3, Significant Hazards Consideration, 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 
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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 basemat is located approximately 40 feet below grade beneath the nuclear island.  
The proposed change to the design spacing for the basemat shear reinforcement does 
not change the types of materials used in the basemat or the construction methods.  
The proposed change is 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 r 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 change affects only the nuclear island basemat and would have no 
effect on any aspect of plant design or operation that would affect individual or 
cumulative occupational radiation exposure during plant operation.  Plant radiation 
zones are not affected, and controls under 10 CFR 20 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 affects of the proposed amendment does 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), an environmental 
impact statement or environmental assessment of the proposed amendment is not required. 

6. References 

 None 
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UFSAR Tier 2* Subsection 3.8.5.5 

 

Revise the third paragraph of UFSAR Subsection 3.8.5.5, Structural Criteria, as shown below 
with green underlined insert and red strikethrough deletion.   
 

[The basemat below the auxiliary building is designed for shear in accordance with 
the following supplemental provisions which are based on requirements for 
continuous deep flexural members in paragraph 11.8.3 of ACI 349-01.  As permitted 
by paragraph 11.5.5.1 of ACI 349-01, shear reinforcement is not provided when the 
factored shear force, Vu, is less than one half of the shear strength provided by the 

concrete, φVc.]*   
 

 The design for shear is based on Sections 11.1 through 11.5 of ACI 349-01 except 

that the critical section measured from the face of the support is taken at a distance 

of 0.15 ln. 

 Shear strength, Vn, is not taken greater than 8√fc’ bw d when ln/d is less than 2.  

- When ln/d is between 2 and 5, Vn = 2/3 (10 + ln/d) √fc’ bw d 

 Minimum vertical shear reinforcement is provided in each bay.  The area of vertical 

shear reinforcement, Av, is not less than 0.0015 bw s 

- Spacing of shear reinforcement, s, based on provisions in Paragraph 11.5.4.1 does 

not exceed d/2, nor 24 in. 

 Shear reinforcement required at the critical section is used throughout the span.  

 

The terms φ, d, ln, Vc, Av, bw, s, and fc′ are defined in ACI-349.]* 
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