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July 27, 2011
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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Supplemental Response to Request for Additional Information

During an audit on May 23-27, 2011, the NRC Staff requested that Nuclear Innovation North
America LLC (NINA) provide additional information to support the review of the Combined
License Application (COLA). Attached are supplemental responses to NRC staff questions
included in Request for Additional Information (RAI) related to COLA Part 2, Tier 2, Sections 3.7
and 3.8. The attachments provide supplemental responses to the RAI questions listed below:

03.07.02-13
03.08.04-18
03.08.04-33

Where there are COLA markups, they will be made at the first routine COLA update following
NRC acceptance of the RAI response.

There are no commitments in this letter.

If you have any questions regarding these responses, please contact me at (361) 972-7136 or
Bill Mookhoek at (361) 972-7274.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on 7& / -li/

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

jep

Attachments:
RAI 03.07.02-13, Supplement 3
RAI 03.08.04-18, Supplement 3
RAI 03.08.04-33, Supplement 1
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Rockville, MD 20852-2738
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U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347
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Washington D.C. 20004

*Tom Tai
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*Tom Tai
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Jamey Seely
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RAI 03.07.02-13, Supplement 3

QUESTION:

(Follow-up Question to RAI 03.07.02-1)

With regard to Item c of the response to RAI 03.07.01-13, the applicant is requested to address
the following:

1. The FSAR mark-up in the response to item (b) of RAI 03.07.02-1, did not include the list of
non-Category I structures requiring the enhanced seismic design and analysis. The applicant
is requested to include in FSAR 3.7.2.8 the five identified non-Category I structures that
could interact with the Category I structures.

2. The response to item (c) of RAI 03.07.02-1 indicated that non-Category I structures with the
potential to interact with Category I structures have not yet progressed to a point where
sliding and overturning potential as a result of the SSE can be evaluated. However, as
identified in SRP guidance 3.7.21.8., the staff must review the applicant's seismic design of
these non- Category I structures. As such, the applicant is requested to provide in the FSAR
factors of safety against sliding and overturning including the basis of coefficient of friction
used in the analysis during an SSE for Turbine Building, Radwaste Building, Service
Building, Control Building Annex, and Plant Stack.

SUPPLEMENTAL RESPONSE:

The Supplement 2 response to this RAI was submitted with Nuclear Innovation North America
(NINA) letter U7-C-NINA-NRC-1 10066, dated April 25, 2011. This supplement provides the
response to the following action items discussed in the NRC audit performed during the week of
May 23, 2011.

a. Clearly describe in the FSAR how seismic demand for non-seismic II/I structures for stability
evaluation is determined (Clarification Issue 3, Punch List Item 14)

See revised COLA Sections 3.7.2.8 and 3.7.3.16 in Enclosure 1.

b. Revise R WB stability calculation considering amplified motion at ground surface and revise
COLA as necessary (Audit Action Item 3.7-39, Punch List Item 73)

The Radwaste Building (RWB) stability calculation has been revised using the amplified
site-specific SSE motions at ground surface. These amplified motions are shown in new
COLA Figures 3.7-44 through 3.7-46 in Enclosure 1. The revised sliding and overturning
factors of safety are provided in revised Table 3H.6-14 in Enclosure 1.
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c. Clarify title for Figure 3H 6-137 to specify that it is applicable to Category I site-specific
structures (Clarification Issue 17.5, Audit Action Item 3.8-33, Punch List Item 81)

The title of Figure 3H.6-137 has been revised to specify that the figure is applicable to
stability evaluation of Category I site-specific structures. See Enclosure 1 for revised
Figure 3H.6-137.

d. Add the factor of safetyfor flotation in Table 3H6-14 (Audit Action Item 3.7-43, Punch List
Item 88)

COLA Table 3H.6-14 has been revised to include flotation safety factors. See Enclosure.1
for revised Table 3H.6-14.

e. Turbine Building Seismic Calculation, Fluor calculation number
U3-TB-S-CALC-DESN-2100 Rev B, should be revised for the following (Audit Action
Item 3.7-45, Punch List Item 90):

1) Assumption 1 on sheet 9 of 288 should be clarified to clearly describe how mass and

stiffnesses were derived from different Turbine Building models

Assumption 1 will be revised to read as follows:

1. The stiffness used for the Turbine Building in this calculation is the stiffness as
calculated in Calculation U7-TB-S-CALC-DESN-2001 Rev 0. The methodology used
to determine the stiffness is described in Calculation U7-TB-S-CALC-DESN-2001
Rev 0, Section 4.0 with further explanations given under Section 4.0 Items 4 and 5.
The masses used for the Turbine Building are described in section 5.15 of this
calculation. Separate full scale RISA3D models are used to determine the overall
mass. These separate models are contained in Appendices 01, 02, 03 and 05 of this
calculation. The consolidation of mass from these models to the 5 primary stick model
elevations indicated in Calculation U7-TB-S-CALC-DESN-2001 Rev 0 is contained in
Appendix 09 of this calculation.

2) On sheet 8 of 288, correct Reference 3 document number from
U3-TB-S-CALC-DESN-2001 to U7-TB-S-CALC-DESN-2001

Reference 3 will be revised to read as follows:

3. Fluor Calculations:

a. Calculation for Turbine Building Mass & Stiffness Model,
U7-TB-S-CALC-DESN-2001 Rev. 0

b. Calculation for STG Pedestal Mass & Stiffness Model,
U7-TB-S-CALC-DESN-2002 Rev. 0

c. Calculation for Turbine Building Vertical Mass & Stiffness Model,
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U7-TB-S-CALC-DESN-2005 Rev. A
d. Calculation for STG Pedestal Vertical Mass & Stiffness Model,

U7-TB-S-CALC-DESN-2006 Rev. A

Fluor Documents:

a. General Design Document - Structural Engineering Criteria - Turbine Building,
U7-PROJ-S-GDD-2911 Rev. E

b. Unit 3 Turbine Building Structural Loading Document,
U3-TB-S-CALC-DESN-2001 Rev. A

3) Revise Section 5.15 to clearly describe how the seismic demand was determined. For
example, clarify the statement in the last paragraph of sheet 250 "after running the RSA
static analysis is then run with the RSA results to determine the base shear". Also
describe how the RISA analysis was done in 3 directions and how the 3 directional
responses were combined

The following will be added to Section 5.15 to provide further clarification on the
derivation of the seismic demand:

For each orthogonal direction, N-S, E-W and Vertical, of the Turbine Building, a
simplified stick model was~deyeloped which represents the mass and stiffness
characteristics of the Turbinie Building in that particular direction. Utilizing the
corresponding directional 5% damped site-specific Safe Shutdown Earthquake (SSE)
response spectra, as determined in Calculation U7-SITE-C-CALC-DESN-6007 Rev B, a
Response Spectrum Analysis (RSA) was performed. In this analysis, a 5% damping ratio
and the Complete Quadratic Combination (CQC) modal combination method was used.
This analysis was run on the three individual orthogonal direction stick models to
determine the corresponding seismic base shear for that particular orthogonal direction.
Since the mass assigned to the base is fixed in all degrees of freedom, its response is not
included in the RSA results. A hand calculation multiplying the zero-period-acceleration
(ZPA) of the site-specific SSE and the mass at the base is then added to the RSA results
to determine the overall Turbine Building seismic demand for that particular orthogonal
direction. The same procedures were used for the turbine generator pedestal stick models,
as it shares a common basemat with the Turbine Building, and thus is part of the overall
seismic demand for the Turbine Building.

To determine the overall seismic demand for the Turbine Building, the three orthogonal
seismic demands were spatially combined using the 100-40-40 rule as outlined in
Regulatory Guide 1.92 "Combining Modal Responses and Spatial Components in
Seismic Response Analysis" Rev 2 . Further details are shown in the Load Combination
Permutation Matrix outline in Section 5.17 of this Calculation.

For COLA revisions as a result of this part of the response see mark-up to COLA Sections
3.7.2.8 and 3.7.3.16 in Enclosure 1.
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f For Service Building stability calculation (U3-SB-S-CALC-DESN-2100 Rev. B), expand
Section 5.14 to fully describe how the seismic analysis was performed and specifically
address the following (Audit Action Item 3.7-47, Punch List Item 97):

1) How the stick model mass and stiffness were calculated or provide a copy of Ref No. 23,
U3-SB-CALC-DESN-2001 Rev. 0, "Calculation of Service Building Mass and Stiffness
Model"for review.

In order to first determine the mass and stiffness of the Service Building, RISA-3D was
the software chosen to perform this analysis. To create the preliminary analysis model in
RISA-3D, all major structural elements of the Frameworks Plus and Bentley Structural
models were exported and then imported into RISA-3D. These elements included steel
columns, steel beams, concrete shear walls and diaphragms, and concrete basemats.

In addition to the structural geometry, parameters such as member-to-member
connectivity and support restraints are assigned within RISA-3D. Member to member
connectivity is to account for the type of connection between members and whether
shear, axial or moment transfers between members is allowed. Support restraints are used
to calculate the reactions to a supporting structure such as a basemat or earth that the
structure has. Diaphragms are added to the analysis model to account for floor slabs that
may not be modeled in the structure. For example, the weight of the floor slab may be
added to the support steel to account for the mass, while to account for the stiffness of the
slab itself a diaphragm will be assigned to all members within the slab area. The
connectivity and characteristics of the diaphragm are also assigned.

Utilizing the geometry, member connectivity, member attributes, and material properties
a 3D stiffness matrix is generated by RISA-3D. This 3D stiffness matrix accounts for
torsional bending, axial and shear stiffness of the modeled structure. Applied loadings
and self weight calculations are used to account for the mass of the structure.

For the Service Building, the seismic mass chosen to use in the mass and stiffness model
generation for Sargent and Lundy's soil structure interaction analysis and the floor
response spectra generation was comprised of the following:

100% of the structure self weight load +
100% of the structure dead load +
100% of the utility load (which is actually 25% Live Load per ASCE 43-05)

This combination was chosen to best represent the mass that may be present during an
actual seismic event. It also was based upon experience and indicative of the
combinations used on past projects for such purposes.

Due to the complexity of the preliminary RISA-3D model, for the purpose of a soil
structure interaction (SSI) dynamic analysis, a condensed model (stick model) is prepared



RAI 03.07.02-13, Supplement 3 U7-C-NINA-NRC- 110103
Attachment 1
Page 5 of 18

that simplifies certain parts of the building, while still capturing the building's primary
dynamic characteristics. This condensed model is intended only to approximate the
lateral load resisting system and tributary masses that contribute to the fundamental mode
shape.

Generating Mass per Elevation:

The RISA-3D analysis model is used to generate the seismic mass per elevation. Since
the RISA- 3D model is a stiffness model based on geometry and loadings, the analysis
simply resolves these forces by statics to the corresponding support joints based on its
geometry and stiffness. The procedure for the generation of mass is as follows:

- All the nodes of the analysis model for the elevations of interest are assigned as fixed in
order to generate a reaction at these locations.
" The model is analyzed statically for the seismic mass load combination.
* The reactions at each joint are reported by RISA-3D. Joint reactions and joint
information are copied into an Excel file. I

* Using Excel, joints are sorted by elevations and reactions are summed by elevation to
obtain the mass at that floor level.

Masses were lumped at the ground floor (base El. 34.33'), first elevated floor (El. 50.33'),
and.the roof (El. 67.0').

Determining Stiffness between Mass Elevations:

The RISA-3D analysis model is used to calculate the stiffness of the structure in two
orthogonal directions. This involves determining a 2D stiffness from a 3D model. In
order to accomplish this, translation transverse to the direction of calculated stiffness is
restrained in the 3D model. Once these restraints are assigned the stiffness can be
determined by applying a known force at each elevation matching the mass summation
elevations and determining the corresponding deflections. This is done from the lowest
elevation to the upper most elevation. As the analysis progresses upward, rollers are
applied at the lower mass elevation to prevent their translations, but not rotations. This
allows for moment transfer through the lower half of the structure. RISA- 3D performs
the analysis and reports the deflections. Once this is completed for every section between
mass elevations, then the generated stick model is compared against the full analysis
model for accuracy.

The specific procedure used is as follows:
" All nodes at elevation 34.33' are fixed.
" Diaphragms are assigned at the mass elevations.
" All nodes are restrained in the direction perpendicular to the loading.
" Loads are applied at elevation 50'-4".
" Deflections are recorded at elevation 50' - 4".
* Nodes at elevation 50' - 4" are restrained from translation in the plane of the floor.



RAI 03.07.02-13, Supplement 3 U7-C-NINA-NRC- 110103
Attachment 1
Page 6 of 18

" Loads are applied at elevation 67' - 0".
* Deflections are recorded at elevation 67' - 0".

Verification of Calculated Stiffness:

To check that the stiffiess calculation is correct for the 2D model accurately representing
the 3D model, a mass and stiffness model is created using elements between each mass
node. The 2D model is modeled with three nodes and two mass-less elements. The 2D
model is loaded at the top node (elevation 67' - 0") in the North-South and East-West
direction. The 3D model is loaded with the same magnitude as the stick and in the same
directions. An analysis was performed in each direction and the deflections were deemed
comparable, therefore, the mass and stiffness model was an adequate representation of
the Service Building in a SSI analysis.

Seismic Analysis for Stability Calculation:

A 2D stick model was used for seismic analysis for the stability calculation. The
amplified site-specific SSE motions accounting for the effect of nearby Reactor and
Control Buildings were used to run a response spectrum analysis on the stick model and
determine the superstructure unscaled base shear in both orthogonal directions. The
basemat mass was accelerated at the ZPA of the amplified curves and then added to the
RSA unscaled.base shear, yielding the total seismic base shear for each direction.

2) RSA details:
a) Modal combination method
b) Combination of 3 directional responses

The modal combination used for the RSA was the Complete Quadratic Combination
(CQC). The three directional responses were combined using the 100-40-40 rule as
outlined in Regulatory Guide 1.92, Revision 2.

3) Attachment 01 sheets 4 and 5, what are modes 5 and 6 with frequency > 3. OxlO Hz?

Since these stick models represented stiffness in only one orthogonal direction, the model
was fully restrained in the direction perpendicular to the stiffness. These modes represent
rigid body motion in the restrained direction.

Section 5.14 of the calculation will be revised to include the above clarifications.

For COLA revisions as a result of this part of the response, see mark-up to COLA Sections
3.7.2.8 and 3.7.3.16 in Enclosure 1.
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g. Revise the Control Building Annex stability evaluation to use ASCE 7-05 instead of
ASCE 7-88. Check for two cases, (1) with live load for both the stabilizing force and the
driving force and (2) with no live load for either the stabilizing force or the driving force
(Audit Action Item 3.8-42, Punch List Item 101)

The Control Building Annex (CBA) stability evaluation calculation has been revised as
requested. There is no change in the reported stability factors of safety reported in COLA
Table 3H.6-14 due to the following:

* Wind loading per ASCE 7-88 is more critical than wind loading per ASCE 7-05
* Factors of safety for sliding and overturning when considering no live load are equal

or higher than those with live load consideration.

h. Staff requests additional description offoundations in FSAR 3.8.5. Applicant will provide a
brief description of the foundations, foundation analysis, and differential settlement
determination, including consideration of construction sequence (Punch List Item 108)

See new COLA Sections 3.8.5.8 and 3.8.5.9 provided in Enclosure 1 for description of
foundations for Diesel Generator Fuel Oil Tunnels (DGFOT) and Category I site-specific
structures, respectively.
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Enclosure 1

COLA MARK-UPS

These COLA Part 2, Tier 2 mark-ups are based on COLA Revision 5 and
subsequent mark-ups provided in RAI responses submitted through

March 25,2011.
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3.7.2.8 Interaction of Non-Seismic Category I Structures, Systems and Components with
Seismic Category I Structures, Systems and Components

The Category I structures and their physical proximity to nearby non-Category
I structures are shown in Figure 3.7-40. None of the non-Category I structures
proposed as part of STP Units 3 and 4 is intended to meet Criterion (2) of DCD
Section 3.7.2.8. Rather, for each non-Category I structure, either: (1) it is determined
that the collapse of the non-Category I structure will not cause the ndn-Category I
structure to strike a Category I structure; or (2) the non-Category I structure will be
analyzed and designed to prevent its failure under SSE conditions in a manner such
that the margin of safety of the structure is equivalent to that of Seismic Category I
structures. Non-Category I structures that can interact with Seismic Category I
structures include the Turbine Building (TB), Radwaste Building (RWB), Service
Building (SB), Control Building Annex (CBA) and the stack on the Reactor Building
roof. table 3H.6 11 providescliding and-OVorturning factors fsafetyunde
§P~ecificSSE for--T-, RV'B SB3 and OA

The seismic input motions for the 11!/ design of the five non-seismic category I
structures noted above are described in the following:

* TB: 0.3g Regulatory Guide 1.60 spectra.

* RWB: as described in Sections 3.7.3.16 and 3H.3.5.3 and shown in

Figures 3.7-,404 through 3.7-4243.

*SB: ____________nSetio 3.7.3.16.Q.3g ?ý@qMJA Gumde16T-sp' a

* CBA: as described in Section 3.7.3.16 and shown in Figures 3.7-38 and 3.7-39.

Stack on the Reactor Building roof: seismic loading at its location, resulting from the
SSE analysis of the Reactor Building.

The seismic inputmoions for IlI stabilit evaluationsof TB RWSBandCBA, are
described in the folloWing'..

.TB: -site-specific SSE'
LW:as described'in Sections 3.7.3..6 and 3H.3.5.3 and shown im-4

through 3.7-46,
SB: as described in Sectionn3.7.3.16

t> jCBA: as described in Section 3.7.3.16
Sliding~ and overturning stability ~evaluations of TB, RWVB -B an C r prfrmd

,in accordanceih he methodology outlined , Figure 3 aB13-52.

,Seismic demands along each ~orth~ogona direction for stability evaluation of TB, RWB,
an SB are~ determined using r~esponse s~pectrum analysis of a fixed base stick model
re~presenting each of th~ese stru~ctures. The~ in put motions for these response spectrum
analyses are as described above. The base shears and moments from these
,respons~e spectr~um analyses are adjusted manually to account tor the addition~al
she~ars and moments due to basemat excitation which are calculated considerng zero
per~io akc~celeratior! (ZPA) of the input motions. The three orthog onal seismic'



RAI 03.07.02-13, Supplement 3 U7-C-NINA-NRC- 110103
Attachment 1
Page 10 of 18

demands of each structure are combined jsi 0 rule as outlined in
Regulatory ftiodsos.a2, _Revision 2.-e s-p

Seismic dernandis along each orthogonal direction for saityeluioofthe CBPA
are calculated using manual calculation where t 'he CBA is idealized as a single degree
of freedom structure.~ The three orthogonal seismic demands of each structur~e are
combined ~using the 1 00%40~%-40% ru~le 'as outlined in Regulatory Guide ~1.92,
Revision 2.

,Table3H.6-14 provides sliding and overturning factors' .o.... under site-
E "forTB RWBSBan-dCBA..
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3.7.3.16 Analysis Procedure for Non-Seismic Structures in Lieu of Dynamic Analysis

For the Control Building Annex (CBA) Il/I desgn, the SSE input at the foundation level
(Figures 3.7-38 and 3.7-39) is the envelopt of 0.3g RG 1.60 response spectra and the
induced acceleration response spectra due to site specific SSE that is determined from
an SSI analysis which accounts for the impact of the nearby Control Building (CB). In
this SSI analysis, five interaction nodes at the depth corresponding to the bottom
elevation of the CBA foundation are added to the three dimensional SSI model of the
CB. These five interaction nodes correspond to the four corners and the center of the
CBA foundation. The average response of these five interaction nodes is enveloped
with the 0.3g RG 1.60 spectra to determine the SSE input at the CBA foundation level.

F rt te-' stablity eývaluation'of the CBA, the SSE input is the envelop e of the- average
irespOns of' te five interaction nodes from th~e SSI analysis described above and the
site specif icSE

For the Radwaste Building (RWB) 1l/I design, the SSE input (see Figures 3.7-41
through 3.7-43) atthp fqundatieniIeý"isthe envelope of 0.3g RG 1.60 response
spectrum and the induced acceleration response spectrum due to site-specific SSE
that is determined from an SSI analysis which accounts for the impact of the nearby
Reactor Building (RB). In this SSI analysis, five interaction nodes at the d!gun
sur.a .e " g to thebttom elevation of the RVVB-foundtion are added to the
three dimensional SSI model of the RB. These five interaction nodes correspond to the
four corners and the center of the RWB foundation. The average response of these
five interaction nodes is enveloped with the 0.3g RG 1.60"spectra to determine the
SSE input at the foundation level.

For the stability eati , tFigures 3.7-44 throuh 3.746)IV is teevlpofteaeaerspne ofl lie fiv ynerc node fro theu S
analyi decie boeadtesite specific SSE.

Foresgn the SSE Bidng(B)I input is the. envelop of OýU.,3g G_

spciicS'E ha i eter~mined from-an SSI an alysis which, accoun6ts-for th impac -of
tBIn this 51 analysis, five interaction n e t ed

a area aded to te three dimfiensional SS, model of'the CB., Thesefiveijnte action
no es correspond to _the four- corners and the center of the SB founidationk. Th5
av erage respose of thesefv itraction nrodes is enveloped with the 0.gRG16
spectr todtrmine fihe SSE inp~ut at the foundation level.

For the stability- evaluation of the SB, theSS~Einput is the en~velope of the average
respon'se of the five interaction nodes from the SSI analysi's described above and the
site specific SSE.
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3.8.81* Descri ptlon-o oun-rdatons for DG FOTi

Diesel Generator FeOiTunnels (D T foundationis a 2 ft thick reinfor6e~d
concrete basemat placed over two feet thick lean concrete mnud ma.Tefoudation
analysis and design is performed using a three dimensional finite element analysis
(FEA). The fleibilihty of the basemat and the supporting soi is accounted for through
use of foundation soil sprjpgs. For additional analysis and desiagn details
ýection' 3-H-.7.

-Seismic gaps between th~e DGFOT and adjioninfg -R'e'a-c'to-r- Buil din g (R-B-) 'a-n-d--Dies-el
G3enerator Fuel Oil Storage Va~ults (DGFOSV) as well as the differ~ential movemenits
for design commodities communicating' between the DGFOT and the adjoining RB,
and ~DG FOSVlare determined considering settlemet andtilts obtained from time
rate ofsettlement analysis accountingfor construction sequence, seismic
mo~vements from seismic analysis, and translations and/or rotations fromr slfiding and
overturning stability evaluations.
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,3.8.5.9 Descriptio'n of Foundations fo aegyI-Si1 eSei Structures5

L1A. UHS/RSW -P'umpHo

Ultimate Heat'S-ink_(UHS•6,cto rvSite Water (RSW) PI"fr-p House foundation
a 10 ft thick reinforced condrete'basemat, placed ove••two feet thick lean concrete
mud mat. The foundation analysis and design is performed using a three
,dimensional finite element analysis (FEA). The:flexibility of the baisemnat and the
;suporting soil is accounted for through use of foundation soil sping F aditi
analysis and .designdetails, s_ee,Section 3H.61

,SeisMic gapsbetween the RSW. PumpHouseand the adjoining RSW Piping
1Tunnels. as well as the differential movements for designofcommodities
'communicating between'the RSW PumpHouse and RSY Piping Tunnels are
tdetermined cons§idering settlementand tilts obtained ýfron time rate of settlement

nalysis accounting for construction sequence, seismic movements from seismic

analysis,I and trani'slatfions and/or rotationrs from slidin Undove'irning stability,
evaluations.

E3:.8.5.9.2 Reac'tor-Ser'vice:Waiter:(RSWL) ip hgý TuneI

RWPpingT u-nnesfoundati-s eathree ft thickreinforced concrete basemat

placed over 2ft thick leanrconcrete mud mat. The foundation analysis and design is
perfored•'using conserv c in Section

em e en and the adjoining Control Building,
(CB) 'ad RSW Pummp pHse as well ansothme differential movemesiit for design of
commodities communicating between the RSW Piping T~unnels and the adjoinin~g. CB
and RSW Pump House are determined considerng settlement and tilt obtained
from time rate of settlement analyss accounting for construction sequence, seismic
movements from seismic analysis, and translations and/or rotations frorm sliding and
overurning stability evaluations.

3.8.5.9.3 DislGeeao Fuel dill Storage Vaults (DG!OSV)

DGFbtv foundation, is a6 fttikri~o_'_e oceebsra placedover 2 ft fthick
lean concrete mud mrat. The found'ation analyisis and design is performed using a
three dim~ensional finite element analysis (FEA). The flexibility of the basemat and~
~the supporting soil is accounted for thr~ough use of foun~dati-on soi srngs._For
additional analysis and design details,, see__Section 3H.6.7.'

Seismic gaps between the DGFOSV and-the adjoining DGFOT as well as the
~differential movemeints for; design comnmoditiesýcommunicating between the_
DGFOSV and DGFOT are determined considering settlement and tilts obtained from
time rate of settlemen~t analysis accounting for construction sequence, seismic
miovements, rm~es Ic aayi;and, translations and/or rotations from siic n

~verurnig stabilityjdvaluation s.~
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Table 3H.6-14: Calculated Overturning and Sliding
Factors of Safety Under Site-Specific SSE'and lotationF of Safety

for TB, SB, RWB and CBA

Calculated Factor of Safety Minimum Coefficient

Structure Required of Friction
Factor of for Sliding

Overturning Sliding 11c6taion Safety Evaluation

Turbine 0.30
Building 2.18 1.11 1.1 (dynamic)

(TB)

Service 039
Building i2, l1l4 0 1.1 (yai

(SB) (dynamic)

Radwaste 03Building 4-921.75 1.1 0.39

(RWB) (dynamic)

Control Building0.58
Building 2.03 1.16 18 1.1 (static)
Annex
(CBA) I__ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _
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Figure 3H.6-137: Formulations Used for Calculation of Factors of Safety Against Sliding
and Overturning for C &eg

IE,
Assumed direction of motion

0.9 D

4,
C.GGrade

Y21 E5 ____
4 - Pat-rest

A
•-F-= pN

IYI

FB

KX2

Factors of Safety against Sliding and Overturning about point A are calculated as follows:
Pat rest + F

S~slding Es + E'
Ssljg E5 +(PaLrest XY1) + (0.9 DXx)

SFoT_A : (FBXX 2 )+(ESXY2 )+(E.XY3 )+(EvXXl)

Where:

sliding Safety factor against sliding

SFoT_A = Safety factor against overturning about "A"

D = Dead load
Patrest = Total at-rest soil pressure (see Figures 3H.6-48 through 3H.6-50)
F = pN = friction force and p is the coefficient of friction

Es = Static and dynamic soil pressure (see Figures 3H.6-45 through 3H.6-47)
E' = Self weight excitation in the horizontal direction
EV = Self weight excitation in the vertical direction

FB = Buoyancy force
N = Vertical reaction = 0.9D-FB -Ev
Note: If passive pressure is utilized, Ppassive should be used instead of Pat-rest.
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-Amplified Motion at Grade, 7% Damping
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Figure R 37-44 Raciasýe•Building East-Wes ';input t I9ion for Stability Evaluati .(7% Damping)



RAI 03.07.02-13, Supplement 3 U7-C-NINA-NRC- 110103
Attachment 1
Page 17 of 18

-Amplified Motion at Grade, 7% Damping
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Figure 3.7A5RadwastqBuildingNohSOUth Input Moioun t nations17%_Damp ng)
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-Amplified Motion at Grade, 7% Damping
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RAI 03.08.04-18, Supplement 3

QUESTION:

Follow-up to Question 03.08.04-2 (RAI 2964)

The applicant's response to Question 03.08.04-2 states that the Radwaste Building (RWB) will
be designed in accordance with the requirements of RG 1.143, Revision 2. The applicant also
discussed the design criteria for this building for seismic category II/I evaluation. In order for the
staff to conclude that the Radwaste Building design meets the requirements of RG 1.143, and
also meets the requirement in ABWR DCD Section 3.7.2.8, item (3), the FSAR needs to include
sufficient design information for the building to demonstrate that the design meets the pertinent
design criteria. Guidance provided in SRP Section 3.8.4 may be used for providing such
information. Therefore, the applicant is requested to provide design information for the RWB in
the FSAR that includes more detailed description of the structure; applicable codes, standards
and specifications; loads and load combinations including live loads, seismic loads, thermal
loads, flood loads, tornado loads, lateral soil pressure, etc.; design andanalysis procedures;
structural acceptance criteria; materials and quality control; design of critical sections, stability
evaluation, etc.

SUPPLEMENTAL RESPONSE:

The Revision 1, Supplement 2 response to this RAI was submitted with Nuclear Innovation
North America (NINA),letter U7-C-NINA-NRC- 110043, dated March 15, 2011. This
supplement provides the response to the following action item discussed in the NRC audit
performed during the week of May 23, 2011.

For Radwaste Building, revise the COLA for the following (Audit Action Item 3.8-37, Punch List
Item 92):

1) Add clarification in Section 3H 3.5.1, 2 and 3for seismic analysis models (stick model for
stability, FEM model for design and II/I) [Clarification Issue 13;1]

-For the requested clarifications, see revised COLA Sections 3H.3.5.1 through 3H.3.5.3
provided in Enclosure 1.

Note: COLA mark-up for Section 3H.3.5.3 refers to Sections 3.7.2.8 and 3.7.3.16. Revised
COLA Sections 3.7.2.8 and 3.7.3.16 are provided in RAI 03.07.02-13 S3 which is
being submitted concurrently with this response.

2) Delete vertical accelerations from Table 3H.3-1 [Clarification Issue 13.1]

See Enclosure 1 for revised COLA Table 3H.3-1.
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3) Revise Section 3H.3.4.3.4.2 to include N690 provision for shear allowable [Clarification
Issue 13.3]

For inclusion of N690 code provisions for allowable shear stress, see revised COLA Sections
3H.3.4.3.4.2 and 3H.3.5.3.1.2 provided in Enclosure 1.

4) Revise Section 3H 3.4.2.] to state that bearing pressure capacity is determined using
methodology described in COLA Section 2.5S. 4 [Clarification Issue 13.4]

See Enclosure 1 for revised COLA Section 3H.3.4.2.1.
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Enclosure 1

COLA MARK-UPS

These COLA Part 2, Tier 2 mark-ups are based on COLA Revision 5 and
subsequent mark-ups provided in RAI responses submitted through

March 25,2011.
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3H.3.4.2.1 Soil Parameters

* Poisson's ratio (above groundwater) ................................. 0.42

* Poisson's ratio (below groundw ater) ................................................................ 0.47

* U nit W eight (m oist) ....................................................................................... 120 pcf

* Unit Weight (saturated) .................. 140 pcf

* Liquefaction potential ....................................... None

" Static Soil Bearing Pressure (plus weight of 2 ft of-fill concrete): .................. 9.8 ksf

* Ultim ate Static Soil Bearing Capacity ............................................... 91.1 ksf

* Static Soil Bearing Capacity Factor of Safety ................................................. > 9.3

* Dynam ic Soil Bearing Pressure: ............................... .................................... 11.0 ksf

* Ultimate Dynamic Soil Bearing Capacity ............................................. 71.4 ksf

* Dynamic Soil Bearing Capacity Factor of Safety ............................................ > 6.5

The soil bearing pressure capacities noted above are deermined using the methodology
described in Sc.tion 2 .5S.4.

3H.3.4.3.4.2 )Structural Steel Load Combinations

S = D + L + F + H +Ro + To

1.33S = D + L + F + H + Ro + Tb

1.33S = D + L + F + H + Ro + To 4- W

1.33S = D + L + F + H' + Ro + To + Eo

1.33S = D + L + F + H + Ro + To + FL

1.6S(No D + L+ F + H + Ro + To + Wt

For the computation of global seismic loads, the live load is limited to the expected live
load present during normal plant operation which is defined as 25% of the normal floor
and roof live loads. However, design of local elements such as beams and slabs is
based on consideration of full normal live load.

Note1 The, stress limit coefficient in shear shalnot exceed 1.4 in membes .andbolts.

3H.3.5.1 Seismic Analysis

Two types ofseismic analyses are performed for the RWB. The analysis and design
of the RWB as wellas the1l/1 design is performed using response spectrum analysis
of a SAP2000 3D fi•ite element model describedin Section 3H.3.5.2. The 1l/I
stability evaluation of the RWB isperformred using the base shears and ,moments



RAI 03.08.04-18, Supplement 3 U7-C-NINA-NRC- 110103
Attachment 2

Page 5 of 7

obtained from repnespectrum analysis of a fixed base stick model described
below. This fixed base stick model is also used for obtaining the seismic in-pane
'sears and moments of the exterior walls reported in Table 3H.3-1 and the
Istructural frequencies rep~orted in' Table.3H.3-2tj

Thseimi anlyIs o th ...- bs~ e siga fixedo base st ck- model I 1n th a
fixed base stick modeleTthe structure is represented by a lumped-mass model
consisting of structural masses lumped at selected nodes which are connected by
massless elements representing the stiffness properties of the shear walls between
the nodes. The building masses are lumped at elevations where the building weights
are concentrated such as the floors and roof.

For modeling reinforced concrete shear wall elements, the shear walls in
each particular vibration direction are identified. The stiffness of a shear wall along its
length consists of a combination of its shear stiffness and its flexural stiffness, both of
which are calculated individually and combined to obtain the stiffness of the wall.

The input motion of the seismic analysis is the Regulator-' Guide 16
response spectra for 0.15g-.

311.3.5.2 Analysis and Design

The analysis and design of the RWB is performed using a SAP2000 3D finite
element model with shell and frame elements, as shown in Figures 3H.3-5 through
3H.3-7. The seismic loads areobtained from response spectrum analysis of this
model. The input motion for this response spectrum analysis is the Regulatory
Guide 1.60~ response spectra forO0.15g

Per Table 1 of RG 1.143 Revision 2, all concrete and steel designs are in
accordance with the ACI 349-97 and ANSI/AISC N690, 1984 code requirements,
respectively. &§e, for 11/1Gleign, the Structure-is-conser'a4tvely designed to rem.ain

The forces and moments at critical locations in the Radwaste Building along with
the provided longitudinal and transverse reinforcement are included in Table 3H.3-3
for the exterior walls and Table 3H.3-4 for the basemat, roof slab, and operating
floor (elevation 35'-0") slab. Figures 3H.3-8 through 3H.3-27 show the location of
the reinforcement zones listed in Table 3H.3-3 for the exterior walls. Figures 3H.3-
28 through 3H.3-42 show the location of the reinforcement zones listed in Table
3H.3-4 for the basemat, roof slab, and operating floor slab.

The structural steel member sizes, critical forces, safety margins, and governing
load combinations for the operating floor beams, roof truss members, and roof
purlins are shown in Table 3H.3-5. The layout of the operating floor steel beams is
shown in Figures 3H.3-43 through 3H.3-46. The layout of the roof truss members
and roof purlins are shown in Figure 3H.3-47. The typical east-west spanning truss
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and typical north-south spanning truss are shown in Figures 3H.3-48 and 3H.3-49,

respectively.

3H.3.5.3 Seismic 11/I Evaluation

The seismic Il/I evaluation for the RWB is performed to ensure that the RWB will
not collapse on the nearby Category I structures. The analysis and design for 1I/is
performed using a SAP2000 3Dfinite element model with shell and framneelements,
as shown inFigures 3H.3-5 through 3H.3-7. The seismic loads are obtaindfrom
repos spX~ectrum analyI~I~sis of this model Th streetur~e !i Gqnsp.'afivel
di to F The earthquake input used at the
foundation level is the envelope of 0.3g RG 1.60 response spectrum and the induced
acceleration response spectrum due to site-specific SSE that is determined from an
SSI analysis which accounts for the impact of the nearby Reactor Building (RB). In
this SSI analysis, five interaction nodes at the depth cotepond ng to the bottom
elevation of tho•RB foundationiground surface are added to the three dimensional
SSI model of the RB. These five interaction nodes correspond to the four corners
and the center of the RWB foundation. The average response of these five
interaction nodes is enveloped with the 0.3g RG 1.60 spectra to determine the SSE
input at the foundation level. The structure is conservativey designed to remain
elastic for this evalujation.,

For tornado parameters, including the missiles, the same parameters as those
defined in DCD Tier 1 Table 5.0 are used. For flood, .the extreme flood level of 40 ft
(12.2 m) MSL is used, which is caused by the Main Cooling Reservoir dike breach.
The evaluation requirements for this flood, including hydrodynamic and flooding
debris loading, are included in Section 3.4.2.

* The Il/I stability evaluations for sliding and overturning are performed using the
seismic input • otion described in Sections 3.7.2.8 and 3.3.316 6it G and
other site-specific parameters such as soil properties. The seismicidemands for 1/i
stability evaluation are detemmined by response spectrum analysis of the fixed base
stick modleescribed in Sction31.3.5.11 Figure 3H.3-52 outlines the methodology
followed for the seismic Il/I stability evaluation of the RWB.

3H.3.5.3.1.2 Structural Steel Load Combinations

1.6S (N•t 1i) = D + L + F + H' + Ro + To + E'

For the computation of global seismic loads, the live load is limited to the expected
live load present during normal plant operation which is defined as 25% of the
normal floor and roof live loads.

Note 1: Thelstress imit coefficient in shear shllnotexceed 1.4 in members and
bolts.



RAI 03.08.04-18, Supplement 3 U7-C-NINA-NRC- 110103
Attachment 2

Page 7 of 7

Table 3H.3-1 Radwaste Building Design Seismic Loads
In-Plane Forces (1) In-Plane Momerits'),

Wall Elevion 1/2 SSE (0.15g) 1/2 SSE (0,15g)• (ft)
_____________ (kips) (kips-f)

95'-0" 5963 0.
North Wall. 35'-0"' 4133 351845

9328 770605
95'-0" 5351 0

Sojth Wall. 35'.0" 2888. 315719

(-)11-0" 7186 635566

95'-0" 4555 o0
East Wall 35'-0 3276 268725

____"___ -_ o 10" 7282 595912

95'-0" 5481 0
WestYWall 35'-a0` 4362 323390

(-)11'-0' 9125 732302

Notes:"
(1) The forces-and moments reported are the maximum calculated for all time steps.
Therefore,.the summation of the forces at-Elevation 35'-0" and Elevation 95'-0'.! is not
equal to the force at Elevation (-)11'-0".
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RAI 03.08.04-33 Supplement 1

OUESTION:

1. In FSAR Section 3:8, page 3.8-1, the applicant references the departure STD DEP 1.8-1,
"Tier 2* Codes, Standards, and Regulatory Guide Edition Changes." One of the changes
included in this departure updates Tier 2 to refer to the 1997 edition of ACI 349 in place
of the 1980 edition of the same building code for concrete structures. In the ABWR
design certification (NUREG-1503, page 3-53), the staff had evaluated only the use of
1980 edition of ACI 349. Therefore, the applicant is requested to provide a detailed
comparison of the differences between these two editions of the code as they apply to the
ABWR standard design, and provide justifications for any differences in order for the
staff to evaluate the acceptability of the 1997 edition of ACI 349.

2. FSAR Section 3H.6.4.1 references ANSI/AISC N690 specification for design,
fabrication, and erection of site-specific seismic category I steel structures. The applicant
did not specify in this section which version of the specification is used. It appears that
the applicant uses the 1984 edition of the specification referenced in ABWR DCD Table
1.8-21, which the applicant incorporated by reference. However, according to SRP
acceptance criteria 3.8.4.11.5, ANSI/AISC N690-1994 including Supplement 2 (2004) has
been accepted by the staff for design, fabrication, and erection of safety-related
steel structures. According to the guidance provided in RG 1.206, Section C.I. 1.9.2, the
applicant should use the current SRP for structures outside the scope of the ABWR DCD,
or provide justification for not doing so. Therefore, the applicant is requested to provide a
detailed comparison of the differences between the 1984 (or whatever edition is used by
the applicant) and the 1994 editions of the specification as they apply to the site-specific
seismic category I structures at STP site. Also, provide the justification(s) for any
differences in order for the staff to evaluate the acceptability of the 1984 edition of the
specification.

3. Furthermore, the staff observed that Table 1.8-21 in FSAR Tier 2, Section 1.8, references
ASME Code, Section III, Division 2, Edition 2001 with 2003 addenda, and identifies
certain limitations. The ABWR DCD specifies the use of ASME code version 1989. In
the ABWR FSER, p. 3-49, the NRC has accepted the 1989 Edition of the ASME Code,
Section III, Division 2. Therefore, the applicant is requested to provide a detailed
comparison of the differences between these two editions of the code as they apply to the
design and analysis of safety-related ABWR standard plant structures, and
provide justification(s) for any differences in order for the staff to evaluate the
acceptability of the ASME Code, Section III, Division 2 Edition 2001 with 2003
addenda. The applicant is also requested to explain how use of the Edition of the ASME
Code proposed by the applicant meets the provisions of NCA-1 140, "Use of Code
Editions, Addenda, and Cases."
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The staff needs the above information to conclude that the applicant used acceptable codes
and standards for all seismic category I structures, and any deviations are appropriately
addressed.

SUPPLEMENTAL RESPONSE:

The original response to this RAI was submitted with STP Letter U7-C-STP-NRC-100208, dated
September 15, 2010. This supplemental response addresses the following Clarification Issue
Number 23, as provided by NRC (Punch List Item Number 107):

"In its response to RAI 03.08.04-33 with letter U7-C-STP-NRC-I 00208 Attachment 21
Page 3 of 7, the applicant stated that:

"Appendix B - Steel Embedments, includes changes in ACI 349-97 based on later
research. The changes in Appendix B are for the local design of embedment plates and do
not affect the design of the major concrete elements. Additionally, the supplemental
requirements defined in the Staff Positions in DCD Table 3.8 -10 will have a larger
impact on the embedment design."

It appears that the applicant is comparing the provisions ofACI 349-97, Appendix B, with
those of the ABWR DCD Table 3.8-10. However, ACI349-97, Appendix B was not endorsed
by the NRC.

In its evaluation the staff noted that according to FSAR, Rev. 04, Table 1.8-20, RG 1.142 is
changed to Revision 2, Nov 2001, which endorses ACI 349-97 with the exception of
Appendix B (Anchoring to Concrete): "This regulatory guide delineates the extent to which
ACI 349-97, except for Appendix B, "Steel Embedments, " is acceptable to the NRC staff In a
separate action, the staff intends to endorse Appendix B ofACI 349-9 7 in a regulatory guide
that is being developed to address anchoring components and structural supports in
concrete.

SRP 3.8.3, II.2, Rev 2, March 2007 lists under applicable codes AC1349 as supplemented
with additional guidance by RG 1.142 and 1.199.

SRP 3.8.4, 11 4 (A), Rev 2, March 2007 lists as acceptance criteria: "For concrete structures,
the procedures are in accordance with ACI 349, as supplemented by RG 1.142. The design
and analysis of anchors (steel embedments) used for component and structural supports on
concrete structures are acceptable iffound in accordance with Appendix B to ACI 349, as
supplemented by RG 1.199. "

RG 1.199, Nov. 2003, under C. Regulatory Position, states: "1. The procedures and
standards of Appendix B to ACI 349-01 are acceptable to the NRC staff as described and
supplemented below. The recommendations are applicable to the types of anchors discussed
in Section B. 1, "Definitions, "and B. 2, "Scope," ofAppendix B to AC1349-01. "

Since RG 1.199 is not listed in FSAR, Rev. 4, Table 1.8-20 as an applicable guidance to STP



RAI 03.08.04-33, Supplement 1 U7-C-NINA-NRC- 110103
Attachment 3

Page 3 of 9

3&4, the applicant is requested to clarify which provisions are being used for steel
embedments for both the standard plant structures and the site-specific structures."

COLA Part 2, Tier 2 Table 1.9S-1 already commits to Regulatory Guide 1.199, Rev.0,
"Anchoring Components and Structural Supports in Concrete", for design of site-specific
systems, structures, and components (SSCs). As requested by NRC, the COLA mark-up
provided in the Enclosure to this response revises Tier 2 Table 1.8-20 associated with Departure
STD DEP 1.8-1 to commit to Regulatory Guide 1.199 for the design of the Standard Plant SSCs
also. With this commitment the DCD Tier 2 Table 3.8-10 is no longer required and is, therefore,
deleted.

COLA will be revised as shown in Enclosure 1.
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Enclosure 1

COLA MARK-UPS

These COLA Part 2 mark-ups are based on COLA Revision 5 and subsequent
mark-ups provided in RAI responses submitted through

March 25,2011.
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1.8 Conformance with Standard Review Plan and Applicability of Codes and Standards

Revisions have been made to Table 1.8-20 and are summarized here. The STP 3 & 4 FSAR
conforms with the following revisions of Regulatory Guides (RGs).

RG 1.75 Rev. 3

RG 1.82, Rev. 3

RG 1.84, Rev. 33

RG 1.136, Rev. 3

RG 1.142, Rev. 2

RG 1.143, Rev. 2

RG 1.153, Rev. 1

RIP 1. 199,. Rev. 0

RG 1.85 has been deleted (withdrawn).

Table 1.8-20 NRC Regulatory Guides Applicable to ABWR (Continued)

[1.153 Criteria for Power, Instrumentation, and 12'5 Yes](4)
Control Portions of Safety Systems 1 6/96

i. 199. AnchoringCmponents and Structural 10 1 /,,'1Z03
,Supports in Concrete,_
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3.8.4.2.1 Reactor Building

The major portion of the Reactor Building is not subjected to the abnormal and severe accident
conditions associated with a containment. A listing of applicable documents follows:

(1) [ACI 349, Code Requirements for Nuclear Safety-Related Concrete Structures (a6

Table 3.8-4 Codes, Standards, Specifications, and Regulations
Used in the Design and Construction of Seismic Category I

Internal Structures of the Containment

Specification Specification
Reference or Standard
Number Designation Title

13 [ACI 349 Code Requirements for Nuclear Safety-Related Concrete
Structures Y*s db 0T
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Table 3.8-10 Sf,,i. So "do NOt Used

[Th,,so,4Aip1piQ -,6, ,, . Che oh es , gn of steel ebedents; for safe''.Ytelate
'4rirot 1Gt. IF6b 44 AS WR is acceptqPq4PleO wh 2! wupOmenqted bi th@ fýýoliigLp'ro Vision&.

2g1 SOcio and,2 Ti5h& iguines -R 4 1anB.4 .

Thi. s5~banthe igjures specify that the te~ "-strenghg of concretef6r any anchorage
03an3 /)ecal--ifu!to-d by a 45 degree failurooe thoy'T tafasdsontd the
Germari test data q~tiesining the validity of the 45 Gdegree fai~ure Gcin theely to icen'sees,
AzEsbotmnftres, and the Gode comm~ittee mewern s ih its meting6 With th,-W-Th4-
djata inatodta h cultlr oewsaot3 degree-an~dthe use of the 45

flgf&coe hof ould be unconsof'ative for eSign1, P6es~ia/4' for'a.cher-age
of gr up,,, of-bolts The Code Committee, having gone th r(ough-8oern roesca4c-. ofit v

wt testa if's position. Changge's to' this's6eti'n ~a'e4? inthlaking by-tt~e
ede Committee. in theieaotiýe, thd stf poiinoniss related totiSeio so

ensure- adwie~n 9f design "p~oco castn witC the e6~t data th-ogfrae~cs

~) ~ccton, Li 5.1. 7ep~jpi~

'Ths ectonstates a Griterion for- dctile anchorsq. The criterhpion ha4te design'pi4AqQl
~rnth (foe) Of the conrGete as deteFMined'in 209446n R-4 2 e ceods the I'l I~

~pGkd tensila- Strength (Aoýce) of the steel anqhbr-,. Anjyan hor that Ine'ets; thisGitewionT'
kv'ualifio;d as 6a ductie aPhF RItUS /O !o~Safc faitbr- Gap be used. The ~staff believyes

gth rt th crtrio rip dfi :4n voaes. Ono is that the design pule sto gt'oth
GanGrete a' L'atodU' thane a tt~ a'strength,' whih~ h!s'p ben stated in
S5ýprtipp R. 4 2 ;veT4Pother is that an ho steel Gha e~tefits alýa- not taken int
0390 'idratiope.Fn -o example, the DriiO-Max iBelt Device, Ltd- claims that it lG ~
basv-tie aGd 8a4 th148, can use a 1oW Safot) fa tor. Die stietgth of tho Mgxi-Bolt is

bae'oothe yield 64trcngth of the ancGhOf Steel, Whi~h is 723.9 MPa,. Th3e -embed4ýqntl6gth
Of- te ancho3Ar ' ,4 1 h 13~ is (d to de6emine the ptil~oo strength ,of the Gooneteis based en

tor sttoolh-f t. Th staff bell bs~
that-the 19% pmargin (125/105O) for- the em~bedment length lcubti 0 is ins-Pufficent

da Fn th Oatbility of para~meters affe ti~g the GGPnfrote itrc~qth-TAý,-saff a's
gq.est eqns th'eni4.p-g/ab6GrptiG!)G Thifit) (def9~tG Gajb4 afe high ostG

F t eg'i ap her ste'l. Thereforee, in addgiot e toe t'o isitioii takeh&p read oSetf
4,2- pabye the -staff wilFevieW vendor, oF man qfacturer &peGfic anchorF bolt behaior~s to
dote ine o a ptable design m~arg~ins aotv~ron anchdrb6t Rt

Se nGnI9e
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1Th-sce~tibin -st-at' th-.6Ir~Lp.sn occe -qtroegtYfis' -0ýfdF.ýO- nd by th 5dq;ý
G."ro f,4ailue n assumption. Sin~e this assurnpt on 'swrong and gke'N to be replace4

tatodbefor, th&~taff~Iio .,o,-t the lateralbutncortorog'dtrmato
19a19 oý enon and needs to be ropla ed- The staAEV roi~ the aPchor- b04t8 ald latea

A t gforco Goated b)' the p~lfyOf aP'cho~beits against test da~ta to-6 ten)itýý
ýdequate r-einfrpjjp~e e aqainst lahq a!bE~~gf.cnodt.~rvddoi a Gase by ca'se

ý(3) ectio B.5.42.1 )Er- shl(d, Or Batn

D~ss tfion ttetatUoeiirt esanbfor shogarGan~ be cdate f4nine by a 45 deqre~d
half G01ne to theA~dor6sufc ý,froite cente~inipo'f the anchor at tho shoarngo
i us~face. Smnce the 45de 6n GRrc-te failume Gone or-tensilen has I bon-found-to bo

I Gr~ot,"Mestaff believes that th~e use of the 45 degrdee. alf cG~e Af-S hear ShOUld b -
ex~arniped. in the rn.ý,antime, the. staff wNl roview the aequacy of shear capacity GaIGNlatJ,~n

ef GconcGrete conPS OP 'a Gase by' caso basis with Anmphasts, en4 rnethedolgyjrictn
,j6 g4 vendGir- r, i4fl teot data.

Gu'isein !states thatfý the ý--ý 4o~6d6446sis46nd fer- eacGh 96hbaŽ ug- in th.drcir Ofafe
odgep sha#l be dete.mined basedl on the 4ýdere hlfcoo.a 4mpfn to th~e GcrGte fF-c
16 -aca- from-n thle bearing edge' of he-seFlgTii the same assumption as usedn

~S~inB.5. 1.2:.4 n h stf h,&the6 ld em nt as stated in that seG Theef7e
thostaf osiionTeated to the designofshea- lugs is to peF~orM case by~ aorvc&h

ýtaff re metg Sd ~ ts aa

(5 Sod tion B.72Atemativ design rogquy retoents~ for xpansi .oahdhors

This sectibo tates tat the design ýstrength of-oxpansion- anch ors- shall -b e0.33-ftimes th

hvlylo,ý,,adsear tes f .eiads, whic proqvides a safe4, factor- of 3 againsi
an hrfail'e.r The staff position on safety factor- f6.- design agait anchor failure is 4 fq

Wedge anchon.s and 5 for shell ww~hors w n!6ss ~a iewe'r- saf-ty fact~r- Gan be supp Oiled b)

14hen enc or-s -arc fld6ýtd-it~h eslzn 1-,1-0 upring onreto F4 "PEq6
refcin 6u t6 concrete Gracking shalbo ac Wned for. In'th- anchGF d8S4GR.T*

ýf- I . I------
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Markup for COLA Part 7

2.1 Tier I and Tier 2* Departures from the DCD

STD DEP 1.8-1, Tier 2* Codes, Standards, and Regulatory Guide Edition Changes

Description

The American Concrete Institute code ACI 349 is updated to the 1997 edition. The ASME
Section III Division 2 is updated to the 2001 edition with 2003 Addenda. These combined
recognize advances in earthquake engineering and allows efficient use of modularization during
construction. Note that ASME Section III Division 1 for piping is not changed from the 1989
edition. This departure also updates Tier 2 to refer to Regulatory Guides 1.136, "Materials,
Construction, and Testing of Concrete Containments," Revision 3, dated 3/07, and Regulatory
Guidel.142, "Safety-Related Concrete Structures for Nuclear Power Plants" to Revision 2,
dated 11/01 "nchrage Components and, Strucural
Suppo s-in oncrete", Rev. 0, dated 11/03. Withadditionof this RegulatoryGuide ble,3:-1
is no longer required and is, therefore, deleted. Also, this departure updates Tier 2 to refer to the
2006 International Building Code (IBC), deleting the 1991 Uniform Building Code (UBC). This
change incorporates the requirements of Texas building code which adopted 2006 IBC.


