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June 28, 2016 
          NND-16-0110 

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 16-03 Auxiliary Building Roof Rebar Configuration Design 
 
In accordance with the provisions of 10 CFR 50.90, South Carolina Electric & Gas Company 
(SCE&G), acting on behalf of itself and the South Carolina Public Service Authority (Santee 
Cooper), requests an amendment to the Virgil C. Summer Nuclear Station (VCSNS) Units 2 and 
3 combined licenses (COLs) numbers NPF-93 and NPF-94, respectively.  The requested 
amendment proposes to depart from Tier 2* information in the Updated Final Safety Analysis 
Report (UFSAR) (which includes the plant-specific DCD Tier 2 information) related to the roof 
rebar configuration design of the auxiliary building. 

Enclosure 1 provides the description, technical evaluation, regulatory evaluation (including the 
Significant Hazards Consideration determination), and environmental considerations for the 
proposed changes in the License Amendment Request (LAR). Enclosure 2 identifies the 
requested changes and provides markups depicting the requested changes to the VCSNS Units 
2 and 3 licensing basis documents. 

In order to support the VCSNS Unit 2 construction schedule, SCE&G requests NRC staff review 
and approval of the license amendment by June 28, 2017.  Approval by this date will allow 
sufficient time to implement the licensing basis changes prior to affected construction activities. 
SCE&G expects to implement the proposed amendment within 30 days of approval. 

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 Mrs. April Rice by telephone at (803) 941-9858, 
or by email at arice@scana.com. 

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

t& . 
Executed on this 2~ day of J~ 

Ro al A. Jones 
Vice resident 

' 2016. 

New Nuclear Operations 

MMD/RAJ/mmd 
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Enclosure 1: Virgil C. Summer Nuclear Station Units 2 and 3 – Request for License 

Amendment Regarding  Auxiliary Building Roof Rebar Configuration Design 
(LAR 16-03) 

Enclosure 2: Virgil C. Summer Nuclear Station Units 2 and 3 – Proposed Changes to 
Licensing Basis Documents (LAR 16-03) 
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Pursuant to 10 CFR 52.98(c) and in accordance with 10 CFR 50.90, South Carolina Electric and 
Gas Company (SCE&G), acting on behalf of itself and the South Carolina Public Service 
Authority (Santee Cooper), Virgil C. Summer Nuclear Station (VCSNS) Units 2 and 3, requests 
an amendment to Combined License (COL) Numbers NPF-93 and NPF-94, for VCSNS Units 2 
and 3, respectively. 

1.0 SUMMARY DESCRIPTION 

The proposed changes would revise the Combined Licenses (COLs) in regard to auxiliary 
building roof reinforcement and roof girder changes.   

A. The requested amendment requires changes to Updated Final Safety Analysis Report 
(UFSAR) Tier 2* information on the reinforcement design in the roof of the auxiliary 
building. This change is needed to satisfy American Concrete Institute (ACI) 349 
requirements for development of standard hooks.  UFSAR Table 3H.5-10 is revised to 
reflect the change in the Tier 2 information on the required reinforcement and the Tier 2* 
provided reinforcement value.  The changes to UFSAR Table 3H.5-10 reflect that the 
reinforcement mechanically connected to the shield building wall is not changed. 
 

B. The requested amendment requires changes to UFSAR Tier 2* information on the 
design of the girders supporting the roof. This change is needed to resolve an 
interference between the girders and the cask crane.  The changes include changing 
the information on the spacing of the roof girders to a range of spacing.  This change is 
needed to reflect the range of spacing used.  UFSAR Table 3H.5-10 is revised to reflect 
the change in the Tier 2 information on the stresses in the redesigned girders. 
 

C. In addition, changes to the UFSAR are made to note that the design of the 
reinforcement in the roof and the design of supporting beams at other roof locations 
vary from the typical design described in UFSAR Tier 2* information in UFSAR 
Subsection 3H.5.2.1 and shown in UFSAR Figure 3H.5-7. This change is needed 
because the design of the reinforcement and supporting beams is based on the loads 
and geometry and varies in different locations on the roof.   

2.0 DETAILED DESCRIPTION   

A. Roof Reinforcement Changes 

The roof of the auxiliary building is designed as reinforced concrete slabs in accordance with 
ACI 349. The roof structures in the auxiliary building are constructed with metal decking 
supporting the wet concrete prior to the concrete setting. The metal decking is supported by 
steel framing. The design of the roof reinforcement above the fuel handling area, shown in 
UFSAR Figure 3H.5-7, includes the use of #9, #10, and #11 reinforcement. The portion of the 
roof changed is located above the fuel handling area in Areas 5 and 6 on the south end of the 
auxiliary building.  Area 5 is bounded by Column Lines I and J-2 and Column Lines 1 and 4.  
Area 6 is bounded by Column Lines J-2 and N and Column Lines 1 and 4. The size of the 
standard hooks for this reinforcement does not permit the #10, and #11 reinforcement to be fully 
developed in the exterior walls of the auxiliary building. The wall along Column Line 4 separates 
the fuel handling area from the rest of the auxiliary building and is not thick enough to develop 
the standard hooks for #9 and larger reinforcement.   
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The proposed change revises the design of the roof reinforcement above the fuel handling area 
to use smaller reinforcement spaced closer together in portions of the roof.  Reinforcement 
dowels extending into the roof are added along Column Line 4 to develop the roof reinforcement 
into the wall on Column Line 4.  These dowels are #7 bars spaced closer together than the #9 
bars in the roof.  In a portion of Region A, west of Column Line K-2, shown on UFSAR Figure 
3H.5-7 the spacing of the north – south reinforcement is reduced to lap splice with the closely 
spaced reinforcement in a portion of Region B.   

Region B has heavier reinforcement because of the loads from the connection to the shield 
building. The roof reinforcement in Region B that is mechanically connected to the shield 
building faceplates as part of the connections between reinforced concrete (RC) and steel plate 
concrete filled composite construction (SC) is not changed from the design approved as part of 
previous license amendment, VCSNS Amendment No. 21.  This includes #10 bars parallel to 
Column Line N and three #11 bars parallel to Column Line 4.  The reinforcement mechanically 
connected to the shield building faceplate does not need standard hooks to develop the 
reinforcement.   

The remaining reinforcement in Region B oriented parallel to Column Line 4 is reduced in size 
and spaced closer together to maintain the amount of reinforcement and conform to ACI 349 
requirements for development in the adjacent walls.  The reinforcement in the portion of Region 
B west of Column Line K-2 is developed in the wall on Column Line 4 and the proposed change 
uses smaller closely spaced reinforcement bars because of the shorter development length 
available in the wall. In UFSAR Table 3H.5-10 the value of “Provided” reinforcement for 
reinforcement “Perpendicular to Girders” is changed to reflect the smaller more closely spaced 
reinforcement in the reinforcement design.  In UFSAR Table 3H.5-10 the value of “Required” 
reinforcement is also changed to reflect an updated design calculation. The governing load 
combination for the values in the table is also changed to “Abnormal Condition” which includes 
accident thermal loads. The “Extreme Environmental Condition” load combination is no longer 
governing and it does not include accident thermal loads. A footnote is added to identify that the 
revised value does not apply to the reinforcement oriented parallel to Column Line 4 and 
mechanically connected to the shield building.   

UFSAR Figure 3H.5-7 is revised to show the changes in the reinforcement and identify the three 
#11 bars that are not changed.   

As a result of the proposed changes, the reinforcement design in Region A of the Roof Plan in 
Figure 3H.5-7 is not uniform as it was previously.  Because of this, reference to the ROOF 
PLAN is added to the reinforcement detail. For the roof plan detail labeled as, 
REINFORCEMENT FLOOR DETAIL IN REGION "A", "FLOOR" is changed to "ROOF". 

The RC to SC connections between the auxiliary building and shield building are not changed 
from the design approved as part of previous license amendment, VCSNS Amendment No. 21.  

B. Roof Girder Design Changes 

The auxiliary building roof above the fuel handling area is supported with built up plate girders.  
The design of the roof in this area is shown in UFSAR Figure 3H.5-7. The girders are evaluated 
as part of the composite structure after curing of concrete.  UFSAR Subsection 3H.5.2.1 and 
UFSAR Figure 3H.5-7 specify the size of the girders supporting the roof.  Design finalization of 
the cask crane in this portion of the building has determined that an interference exists between 
the crane and the girders. UFSAR Subsection 3H.5.2.1 specifies the spacing of the girders.  
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The spacing specified is for most of the girders but does not reflect the reduced spacing for the 
girders adjacent to the exterior walls on the west and east side (Column Lines I and N) of the 
fuel handling area.   

The proposed change is to revise the design of the roof girders to have a smaller depth to 
permit clearance for the crane. The crane is based on a standard product and changing the roof 
girder design is the more efficient change. The proposed design of the girders uses thicker 
plates for the flanges and webs of the girders to permit the section properties to be provided 
with a smaller depth.  The overall depth of the girder is reduced by approximately 1 ft. The 
revised roof girder is sized to maintain the stiffness of the girder so that the structural model is 
not changed. The reduced spacing of two girders is reflected in the structural model and the 
evaluation of the structure.  The revised girder design satisfies the requirements of American 
institute of Steel Construction (AISC) N690.   

The size of the girder specified in the first paragraph of UFSAR Subsection 3H.5.2.1 is changed 
to the revised size. In the same paragraph the information on the spacing of the girders is 
changed to a range of spacing.  On UFSAR Figure 3H.5-7 the UPPER SECTION of SECTION 
A is changed to show the revised girder size. The stiffeners on the web previously shown on the 
girder are not needed to prevent buckling and are removed because the web is thicker and the 
depth of the girder is reduced.  The bearing stiffeners near the end of the beams are retained as 
part of the girder to wall connection design.   

The proposed revised roof girder is reduced in depth and uses thicker plates for the flanges and 
webs of the girders.  Properties of the girder including cross sectional area and moment of 
inertia are changed.  The material used to fabricate the girder is also changed to be consistent 
with the design elements that support the girder and with standard girder fabrication practice.  In 
UFSAR Table 3H.5-10 the values of the “Corresponding Stress” and “Allowable Stress” for the 
“Bending Moment” and the “Shear Force” are revised.  The girder information in Table 3H.5-10 
is Tier 2 information that involves the Tier 2* information on girder size in UFSAR Subsection 
3H.5.2.1 and Figure 3H.5-7.  The bending moment and shear force included in the table are 
altered by the change in the girder design.    

C. Design Variances  

The section shown in UFSAR Figure 3H.5-7 and described in UFSAR Subsection 3H.5.2.1 is a 
critical section that is identified as typical of other auxiliary building roof sections.  Design 
finalization of other portions of the auxiliary building roof shows that the size and spacing of the 
reinforcement and the design of the supporting beams at other locations will vary from that 
shown in the figure.  

The proposed change is to revise the text in UFSAR Subsection 3H.5.2.1 to allow variation in 
the design for locations other than the roof above the fuel handling area.  Both critical section 
and non-critical section portions of the roof maintain compliance with applicable codes and 
standards, including ACI 349 and AISC N690.  The proposed change revises UFSAR Figure 
3H.5-7 to add and revise notes about variations in the roof reinforcement and supporting beam 
design.   
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Licensing Basis Change Descriptions 

Revise Tier 2* information in UFSAR Subsection 3H.5.2.1 

1. Revise the first paragraph to change the size of the roof girder and provide a range for the 
spacing of the girders.  (See discussion under Heading B above)  

2. Combine second and third paragraph.  (B) 
3. Move reference to Table 3H.5-10 from the last paragraph to the second paragraph.  (B) 
4. Revise reference to Table 3H.5-10 to identify that it applies to the critical section.  (C) 
5. Add information about variations in design of reinforcement, supporting girders and beams, 

and supports for girders and beams in other areas of the auxiliary building.  (C) 

Revise Tier 2 and Tier 2* information on Table 3H.5-10 

1. Change Load Combination Number to 6 – Abnormal Condition.   (A) 
2. Revise values for “Bending Moment” and “Corresponding Stress” and “Allowable Stress” 

under “Bending Moment.”  (B) 
3. Revise values for “Shear Force” and “Corresponding Stress” and “Allowable Stress” under 

“Shear Force.”  (B) 
4. Revise the values for “Required” reinforcement.   (A)  
5. A footnote is added stating that the value for “Provided” reinforcement does not apply to 

reinforcement that is oriented parallel to Column Line 4 and mechanically connected to the 
shield building. (A) 

6. The value for “Provided” reinforcement for reinforcement that is perpendicular to girders is 
changed. (A)  

Revise Tier 2* UFSAR Figure 3H.5-7 

1. In ROOF PLAN Regions A and B revise the size and spacing of the roof reinforcement in 
some portions of the roof.   (A) 

2. In ROOF PLAN Region A add dowels that connect to the wall along Column Line 4.  (A) 
3. In ROOF PLAN Region B add a label to show the 3 #11 bars that do not change adjacent to 

the shield building wall.  (A) 
4. In REINFORCEMENT FLOOR DETAIL IN REGION “A” revise the reinforcement shown to 

match the revised reinforcement shown in ROOF PLAN.  (A) 
5. Add reference to ROOF PLAN to the detail labeled REINFORCEMENT FLOOR DETAIL IN 

REGION “A”.  Change “FLOOR” to “ROOF”. Add “NOTE 2” to the label for the roof detail.  
(A) 

6. In UPPER SECTION of SECTION A revise the size and spacing of the roof reinforcement 
away from the connection of RC to SC.  (A) 

7. In UPPER SECTION of SECTION A revise the representation of the girder to reduce the 
depth and remove stiffeners from the web of the girder. The bearing stiffeners near the end 
of the beams are retained as part of the connection design. (B) 

8. Add “6” to the list of notes in the label for SECTION A. (C) 
9. Revise and add notes to the figure to provide the following information.   

A. Revise Note 2 about roof reinforcement to refer to the roof above the fuel handling area.  
(C) 

B. Add a note to state that the figure shows girders for the roof above the fuel handling area 
and beams in other areas will have variations in size and design.  (C) 
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3.0 TECHNICAL EVALUATION   

A. Roof Reinforcement Changes  

The proposed change in reinforcement to smaller diameter reinforcement bars spaced closer 
together provides equal or greater area of reinforcement in the auxiliary building roof.  The 
smaller diameter reinforcement is fully developed with standard hooks or headed reinforcement 
in the walls of the auxiliary building. The detailing and development of the reinforcement is in 
conformance with ACI 349. The sizing of the reinforcement design in the roof remains in 
conformance with ACI 349. The construction of the roof is not changed and the thickness and 
strength of the reinforced concrete portion of the roof is not reduced by the proposed change.  
The change in Table 3H.5-10 to the provided reinforcement value matches the change to the 
reinforcement shown in the figure. The change in the “Required” Reinforcement in UFSAR 
Table 3H.5-10 reflects an updated design calculation revised as part of the design finalization.  
The size and spacing of the reinforcement mechanically connected to the shield building wall 
and the design of the connection of the reinforcement to the shield building wall are not 
changed.   

The addition of the reference to the ROOF PLAN in the roof reinforcement detail to provide a 
range of reinforcement size and spacing does not remove information about the roof 
reinforcement design. The detail shows the relationship of the girder, metal decking 
reinforcement and concrete. This relationship is similar throughout Region A regardless of the 
size of the reinforcement bars. The change of the term “Floor” to “Roof” in the label reflects the 
function of the section and does not change the design of the section.  The information needed 
to identify the size and spacing of the reinforcement for the reinforcement arrangements in 
Region A and the use of dowels along Column Line 4 are included in the Roof Plan portion of 
the figure.   

B. Roof Girder Design Changes 

The proposed change to the girder design increases the cross sectional area and moment of 
inertia which reduces the shear stress and stress from the bending moment. The use of a 
different plate material specification for the roof girder includes higher allowable stresses.  The 
revised roof girder is sized to maintain the stiffness of the girder so that the structural model and 
the seismic response spectra are not changed. The stiffeners on the web previously shown on 
the girder are not needed to prevent buckling and are removed because the web is thicker and 
the depth of the girder is reduced. The bearing stiffeners near the end of the beams are retained 
as part of the connection design. The largest value for the range of spacing specified for the 
girders is equal to the single value of spacing previously specified. The girders located adjacent 
to the exterior walls with the reduced spacing have a reduced load compared to the other 
girders and are not controlling in the girder design. The reduced load and spacing is reflected in 
the structural model and the evaluation of the structure.  The revised girder design satisfies the 
requirements of AISC N690. The changes to UFSAR Table 3H.5-10 are based on the changes 
in girder web area, section modulus, and the plate material and an updated design calculation. 
The change in the girder design does not increase the spacing of girders and the elevation of 
the top of the girder. The change in the girder design does not change the reinforced concrete 
design of the roof slabs including the roof reinforcement, concrete, thickness, or dimensions of 
the metal decking. The reinforced concrete portion of the roof remains in conformance with ACI 
349.   
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C. Design Variances  

Variation in roof reinforcement design and design of supporting beams is required because of 
differing geometry and loads at locations away from the critical section.  In the localized areas 
adjacent to penetrations, openings, and other obstructions the design of the reinforcement 
varies to satisfy design requirements for the roof or the penetration. The design of the roof with 
the subject variances is in conformance with design and analysis requirements for the structures 
identified in the UFSAR including ACI 349 and AISC N690.   

The reinforcement, girder, and design variance changes are incorporated into the design 
calculation to show conformance to ACI 349 and AISC N690.   

The response of the auxiliary building roof to design loads including snow loads and wind and 
tornado loads is not significantly altered by the changes in the design of the auxiliary building 
roof.  The response of the auxiliary building roof to postulated external missiles including 
tornado missiles is not altered by the changes in the design of the auxiliary building roof.   

The response of the structure to seismic motions is not significantly altered by the changes in 
the design of the auxiliary building roof. The stiffness of the roof, the stiffness of the roof to wall 
connections, and the mass of the roof are not significantly altered from that considered in the 
seismic analysis finite element model of the roof. The increase of the mass of the girders is a 
very small fraction of the total mass of the roof. Because the seismic response is not 
significantly altered, the seismic analysis of the auxiliary building is not impacted by this design 
change.  

The proposed changes to the design of auxiliary building roof do not change the function, 
design, or operation of the systems and components supported by and located under the roof in 
the auxiliary building.  The proposed changes do not change the function, design, or operation 
of the containment vessel and passive containment cooling system. The thickness and strength 
of the auxiliary building roof are not reduced. 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 UFSAR are not affected.   
 
The detail design changes to the roof of the auxiliary building 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 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 system or component, 
equipment, design code, design code allowable value, function or design analysis, nor do they 
adversely affect any safety analysis input or result, or design or safety margin. 
 
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 is not altered.  The response 
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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 the roof of the auxiliary building. The design of the reactor vessel and the 
response of the reactor vessel to a postulated severe accident are not altered by the changes to 
the detail design of the roof of the auxiliary building.   
 
The proposed activity has no impact on the Aircraft Impact Assessment. The changes described 
to the roof do not reduce the thickness or strength of the auxiliary building roof and do not 
impact the design or response of the containment vessel and shield building.  There is no 
change to protection of plant structures, systems, and components against aircraft impact 
provided by the design of the shield 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 
design or construction of the shield building. 
 
The proposed changes associated with this license amendment request include changes in the 
detail design of the roof of the auxiliary building. The configuration, thickness, and density of the 
structures are 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.  
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 
through exterior walls 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 roof and the density of the concrete are not changed; therefore, there is no 
adverse change to the shielding provided by the roof. 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 changes associated with this license amendment request include changes in the 
detail design of the roof of the auxiliary building. The configuration, thickness, and density of the 
structures are not changed.  The changes do not affect the auxiliary building arrangement, fire 
area boundaries or the fire barrier performance of the roof and connecting walls.  The amounts 
of combustible material loadings in the fire areas below the roof will not change as a result of 
this activity, 
 
The change activity has no impact on the emergency plans or the physical security evaluation 
since there are no changes to the external configuration of the roof, walls, doors, or access to 
the Nuclear Island. 
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Summary 

This activity changes the design of the reinforcement in the roof of the auxiliary building and the 
design of the girders supporting the roof. This activity also identifies variation in roof 
reinforcement design and design of supporting beams at locations away from the critical 
section. The design of the auxiliary building roof remains in conformance with the codes and 
standards used in the design and evaluation of the structure.  There is no adverse change in the 
strength or seismic response of the structure. The proposed design changes would not 
adversely affect any safety-related equipment or function, a radioactive material barrier or a 
safety analysis. In addition, no nonsafety-related design function/procedure/test described in the 
licensing basis would be adversely affected. 
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4.0 REGULATORY EVALUATION 

4.1 Applicable Regulatory Requirements/Criteria 

10 CFR Part 52, Appendix D, Section VIII.B.6 and VIII.B.5a require prior NRC approval for 
Tier 2* information departures and for Tier 2 information departures that involve changes to 
Tier 2* information respectively.  This change involves a revision to Tier 2* information and 
related Tier 2 information.  Therefore, NRC approval is required prior to implementing the 
Tier 2* and associated Tier 2 departures addressed in this departure. 

10 CFR Part 50, Appendix A, General Design Criterion (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 
changes do not change the criteria for the design, analysis, and construction of the auxiliary 
building roof.  The design of the portions of the auxiliary building affected by this activity 
remains in conformance with the code requirements identified in the UFSAR.   
 
10 CFR Part 50, Appendix A, GDC 2 states 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.  The structures affected by this activity maintain 
compliance with GDC 2.  The thickness, geometry, and strength of the structures are not 
adversely changed.  The response of the structure to seismic motions is not significantly 
altered by the changes in the design details of the auxiliary building roof.  
 
10 CFR Part 50, Appendix A, GDC 4 states 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-coolant accidents. The structures affected by this 
activity maintain compliance with GDC 4.  The thickness, geometry, and strength of the 
structures are not adversely changed. The response of the structure to the effects of 
extreme winds and external missiles is not altered by the change in the design details of the 
structure. The response of the structure to the effects of seismic ground motion is not 
significantly altered by the change in the design details of the structure.  

 
4.2 Precedent 

No precedent is identified. 

4.3 Significant Hazards Consideration Determination 

The proposed amendment would revise the plant-specific Design Control Document (DCD) 
Tier 2* and associated Tier 2 material incorporated into the Updated Final Safety Analysis 
Report (UFSAR) in regard to the design of the reinforcement in the roof of the auxiliary 
building and the design of the girders supporting the roof.  The requested amendment 
proposes changes to UFSAR Tier 2 information, which involve changes to the Tier 2* 
information. 

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: 
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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 functions of the auxiliary building roof are to provide support, protection, 
and separation for the seismic Category I mechanical and electrical equipment 
located in the auxiliary building.  The auxiliary building is a seismic Category I 
structure and is designed for dead, live, thermal, pressure, safe shutdown 
earthquake loads, and loads due to postulated pipe breaks.  The auxiliary building 
roof is designed for snow, wind, and tornado loads and postulated external missiles. 
The proposed changes to UFSAR descriptions and figures are intended to address 
changes in the detail design of the auxiliary building roof.  The thickness and 
strength of the auxiliary building roof are not reduced.  As a result, the design 
function of the auxiliary building structure is not adversely affected by the proposed 
changes.  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 to UFSAR descriptions and figures are proposed to address 
changes in the detail design of the auxiliary building roof.  The thickness, geometry, 
and strength of the structures are not adversely altered.  The concrete and 
reinforcement materials are not altered.  The properties of the concrete are not 
altered.  The changes to the design details of the auxiliary building structure do not 
create any new accident precursors.  As a result, the design function of the auxiliary 
building structure is not adversely affected by the proposed changes.   

Therefore, the proposed amendment does not create the possibility of a new or 
different kind of accident. 

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

Response:  No 

The criteria and requirements of American Concrete Institute (ACI) 349 and 
American Institute of Steel Construction (AISC) N690 provide a margin of safety to 
structural failure.  The design of the auxiliary building structure conforms to 
applicable criteria and requirements in ACI 349 and AISC N690 and therefore 
maintains the margin of safety.  The proposed changes to the UFSAR address 
changes in the detail design of the auxiliary building roof.  There is no change to 
design requirements of the auxiliary building structure.  There is no change to the 
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method of evaluation from that used in the design basis calculations.  There is not a 
significant change to the in structure response spectra.  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. 

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.  Pursuant to 10 CFR 50.92, 
the requested change does not involve a Significant Hazards Consideration. 

5.0 ENVIRONMENTAL CONSIDERATION 

This review supports a request to amend the licensing basis documents to allow a departure 
from the plant-specific Design Control Document (DCD) as incorporated into the Updated Final 
Safety Analysis Report (UFSAR) in regard to the design of the reinforcement in the roof of the 
auxiliary building and the design of the girders and beams supporting the roof.  The proposed 
changes require a modification to the UFSAR information, which involve a changes to the plant-
specific Tier 2* and associated Tier 2 information. 

This review has determined the proposed change requires an amendment to the COL.  
However, a review of the anticipated construction and operational effects of the requested 
amendment has determined the requested 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 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 
Determination determined that (1) the requested amendment does not involve a 
significant increase in the probability or consequences of an accident previously 
evaluated; (2) the requested amendment does not create the possibility of a new or 
different kind of accident from any accident previously evaluated; and (3) the requested 
amendment does not involve a significant reduction in a margin of safety.  Therefore, it is 
concluded that the requested 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. 
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(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 involves structural design changes which do not change the 
as-built configuration of the plant systems and thus do not introduce any changes 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, these changes do not 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 amendment involves structural detail design changes to the auxiliary 
building roof without impacting the radiation protection evaluation, and thus, do not affect 
any plant structure, system or component, their function, plant effluent, or radiation 
controls.  This proposed amendment does not change the as-built configuration of the 
plant systems.  Consequently, these changes have no effect on individual or cumulative 
occupational radiation exposure during plant operation.   Therefore, it is concluded that 
the proposed  amendment  does  not  involve  a  significant  increase  in  individual  or  
cumulative occupational radiation exposure. 

Based on the above review of the requested amendment, it has been determined that 
anticipated construction and operational effects of the requested 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 requested 
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 requested amendment is not required. 

 

6.0 REFERENCES 

None 
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Associated Licensing Basis Changes related to auxiliary building roof rebar configuration 
design 

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 locations shown below.  
 
[The layout of this segment of the roof is shown in Figure 3H.5-7 as Region "B." The concrete slab 
is 15 inches thick, plus 4.5-inch deep metal deck ribs. It is composite with 54 feet deep plate 
girders, by using shear connectors. The girder spaceding is a range of 13′-0″ to 14′-2″ center to 
center, by using shear connectors. The girder flanges are 2026″ x 2 1/2″ and the web is 5643″ x 
7/161″. The girders span approximately 64 feet in the north-south direction and are designed as 
simply supported. The concrete slab between the girders behaves as a one-way slab and is 
designed to span between the girders. 
 
The roof girders are designed for dead and live loads, including construction loads (with wet 
concrete) with simple support end conditions. A one-third increase in allowable stress is permitted 
for the construction load combination. The girders are also evaluated as part of the composite 
beam after drying of concrete. The composite roof structure is designed to withstand dead and 
live load / snow load, as well as the wind, tornado and seismic loads. The design summary for the 
critical section is shown in Table 3H.5-10. The design of the reinforcement and supporting beams, 
and girder and beam supports varies for other locations. The design is based on the loads and 
geometry for those sections. 
 
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 3H.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.]*
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UFSAR Table 3H.5-10, Design Summary Of Roof At Elevation 180′-0″, Area 6 
(Near Shield Building Interface) - Revise the table values as shown below and add new 
Note 2 to the Notes under the table in the locations shown below.  

Governing Load Combination (Roof Girder) 

Combination Number  
 
 
 
Bending Moment 

Corresponding Stress 

Allowable Stress 

Shear Force 

Corresponding Stress 

Allowable Stress 

3 – Extreme Environmental Condition 6 – 
Abnormal Condition Downward Seismic 
Acceleration 
 
= 7125 6856  kips-ft 

= 24.1 22.9 ksi 

= 38.0 52.8 ksi 

= 447 492 kips 

= 17.0 11.4 ksi 

= 20.1 28.0 ksi 

Governing Load Combination (Concrete Slab) 

Parallel to Girders 

    Combination Numbers 

    Reinforcement (Each Face) 

       Required(1) 

       [Provided 

 

3 – Extreme Environmental Condition 6 – 
Abnormal Condition 

= 1.74 2.42 in2/ft 

= 2.54 in2/ft (Minimum)]* 

Perpendicular to Girders 

    Combination Numbers 

    Reinforcement (Each Face) 

       Required(1) 

       [Provided 

 

3 – Extreme Environmental Condition 6 – 
Abnormal Condition  

= 1.68 1.87 in2/ft 

= 3.12 3.16 in2/ft (Minimum)]*(2) 

 

Notes: 
1. Thermal loads have been considered in the design of critical sections. The required 

reinforcement values shown do not include the load case where seismic and normal thermal 
loads are numerically combined as the normal thermal loads were assessed to be 
insignificant. When the seismic and normal thermal loads are numerically combined, the value 
of required reinforcement may increase; however, in all cases the required reinforcement is 
less than the provided reinforcement and thus the design of the critical section reinforcement 
is acceptable. 

2. This value does not apply to reinforcement bars oriented parallel to Column Line 4 and 
mechanically connected to the shield building wall. The mechanically connected reinforcement 
is developed with and loaded by the connection to the shield building wall and is not 
developed in the wall of the auxiliary building. 
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UFSAR Appendix 3H, Figure 3H.5-7 [Typical Reinforcement and Connection to Shield Building]* - Revise information for 
the figure as shown below (complete figure). 

 

                                                                                                                                   

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                



NND-16-0110 
Enclosure 2 – Proposed Changes to Licensing Basis Documents  
(LAR16-03) 
 

Page 5 of 8 
 
 

UFSAR Appendix 3H, Figure 3H.5-7 [Typical Reinforcement and Connection to Shield 
Building]* - Detailed view of the revised information for the upper/middle left portion of the 
figure. 
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UFSAR Appendix 3H, Figure 3H.5-7 [Typical Reinforcement and Connection to Shield 
Building]* - Detailed view of the revised information for the lower right portion of the figure. 
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UFSAR Appendix 3H, Figure 3H.5-7 [Typical Reinforcement and Connection to Shield 
Building]* - Detailed view of the revised information for the lower left portion of the figure. 
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UFSAR Appendix 3H, Figure 3H.5-7 [Typical Reinforcement and Connection to Shield 
Building]* - Revise the figure to add notes as shown below. 

 


