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NORTH ANNA UNIT 3 COMBINED LICENSE APPLICATION
SUBMISSION OF REVISED SEISMIC RAI RESPONSES AND COLA MARKUPS

In accordance with the North Anna Unit 3 (NA3) Seismic Closure Plan (SCP)

(ML14297A199), this letter transmits nine Request for Additional Information (RAI)
responses and COLA markups scheduled for submittal in December 2015. Two of the

RAI responses are revisions (Questions 03.07.02-19 and 03.08.05-7) and supersede
the responses previously submitted by Dominion. All nine RAI questions are identified

in the SCP. The responses to the RAI questions listed below are provided in

Enclosures 1 through 9:

* RAI 7536, Question 03.07.02-17

* RAI 7536, Question 03.07.02-18

* RAI 7536, Question 03.07.02-19

*RAI 7536, Question 03.07.02-20

*RAI 7536, Question 03.07.02-21

* RAI 7537, Question 03.08.04.37

* RAl 7538, Question 03.08.05-7

* RAl 7580, Question 04.02-1

* RAI 7547, Question 19.02-1

Enveloping Seismic Loads for SSI
Analyses
RPV Support Loads and SSI Analyses

Horizontal Accelerations of RB/FB

Flexible Walls
Spent Fuel Pool and Buffer Pool

Structures and Storage Racks

PCCS Condensers
Structures

and 1Support

Lateral Soil/Rock Pressures
Maximum Dynamic Bearing Pressures

Fuel Assembly and Control Rod Loads

Plant Specific PRA (Seismic Margin

Analysis)

To facilitate the NRC's review, Dominion has provided a consolidated set of COLA
markups in Enclosure 10 on a DVD, rather than including individual markups after each

RAI response. This information will be incorporated into a future submission of the NA3

COLA, as described in the enclosures.

Dominion has confirmed that the COLA markup file provided in Enclosure 10 conforms
to the criteria for COLA submissions in Guidance for Electronic Submissions to the
NRC, Revision 6.1, dated May 27, 2011. NRC-provided electronic preflight settings flag
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images and image elements created by electronic applications that are not subject to
the NARA scanned paper document resolution criterion. There is no scanned content in
the COLA markup file. The DVD provided in Enclosure 10 contains a PDF file that
includes hyperlinks. In accordance with the guidance, these hyperlinks are not
essential to use of this filing. No material referenced by URL is essential to use of this
filing.

By submitting this letter (along with Dominion Letter No. NA3-15-033 also submitted this
month), Dominion has fulfilled its commitments as described in the SCP.

Please contact Regina Borsh at (804) 273-2247 (regina.borsh@dom.com) if you have
questions.

Very truly yours,

Mark 0. Mitchell

Enclosures:

1. Response to NRC RAI Letter No. 123, RAI 7536 Question 03.07.02-17

2. Response to NRC RAI Letter No. 123, RAI 7536 Question 03.07.02-18

3. Revised Response to NRC RAI Letter No. 123, RAI 7536 Question
03.07.02-19

4. Response to NRC RAI Letter No. 123, RAI 7536 Question 03.07.02-20

5. Response to NRC RAI Letter No. 123, RAI 7536 Question 03.07.02-21

6. Response to NRC RAl Letter No. 124, RAl 7537 Question 03.08.04-37

7. Revised Response to NRC RAI Letter No. 125, RAI 7538 Question
03.08.05-7

8. Response to NRC RAl Letter No. 130, RAl 7580 Question 04.02-1

9. Response to NRC RAl Letter No. 127, RAl 7547 Question 19.02-1

10. COLA Markups of Revised Sections (DVD)

Commitments made by this letter:

This information will be incorporated into a future submission of the North Anna
Unit 3 COLA, as described in the enclosures.
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COMMONWEALTH OF VIRGINIA

COUNTY OF HENRICO

The foregoing document was acknowledged before me, in and for the County andCommonwealth aforesaid, today by Mark D. Mitchell, who is Vice President-Generation
Construction of Virginia Electric and Power Company (Dominion Virginia Power). Hehas affirmed before me that he is duly authorized to execute and file the foregoingdocument on behalf of the Company, and that the statements in the document are trueto the best of his knowledge and belief.

Acknowledged before me this \ta rday of ,. • •". , 2 • 5
My registration number is 2'23 • and my
Commission expires: 5e__,-r 30) 2cmL
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.....

cc with all Enclosures (Two copies of Enclosure 10 DVDs):
J.J. Shea, Jr. NRC

cc without Enclosure 10:
U. S. Nuclear Regulatory Commission, Region II
T. S. Dozier, NRC
G. J. Kolcum, NRC
D. Paylor, VDEQ
W. T. Lough, SCC
P. W. Smith, DTE
M. K. Brandon, DTE
R. J. Bell, NEI
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3
Dominion

Docket No. 52-017

RAI NO.: 7536 (RAt Letter 123)
SRP SECTION: 03.07.02 - SEISMIC SYSTEM ANALYSIS
QUESTIONS for Structural Engineering Branch 2
DATE OF RAI ISSUE: 06/05/2015

QUESTION NO.: 03.07o02-17
FSAR Section 3.7.2.4.1.6.1 documents the enveloping seismic loads computedfrom the site-specific SSI analyses of the RB/FB, GB, and FWSC, based on theBE, LB, and UB subsurface profiles. The information provided shows that thesite-specific seismic loads exceed the corresponding standard design loads atmany locations in the RB/FB and GB.

FSAR Section 3.7.2.4.1.6.1 also describes the "stress ratios" (i.e., stressdemand-to-capacity ratios associated with the standard design) and "scalefactors" (i.e., maximum ratios of site-specific enveloping seismic loads tostandard design enveloping seismic loads, where the maximum is with respect tothe different seismic load components) that were developed to demonstrate theapplicability of the standard design of the RB/FB and GB to the NA3 siteconditions. In summary, the applicant's approach consists of demonstrating thatthe product of the stress ratios times the scale factors are always less than 1.0,for a given location in the structure and for the governing load combination (fromthe standard design) that includes seismic loads at that location. Partial results ofthis check are given in FSAR Tables 3.7.2-205 through 216 (for the RB/FB) and3.7.2-217 through 219 (for the CR).

The staff's review of FSAR Tables 3.7.2-205 through 219 indicates that theapplicant's simplified approach may not be appropriate because it relies on thelinear dependence of the seismic stress ratios with respect to all seismic loadcomponents (e.g., for beam-column elements: shear in X, shear in Y, moment inX, moment in Y, torsion, and axial force). However, this linear dependence maynot be valid for some design situations. For example, code-based designequations require total axial forces (seismic plus non-seismic) to be considered in
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the evaluation of shear and flexural strength of concrete walls. In the case ofshear, the total axial force can increase or decrease the shear strength(depending on whether the total axial force is tension or compression). In thecase of flexure, the total axial force can also affect the flexural strength. Thisimplies that seismic stress ratios for such walls are nonlinear functions of seismicaxial forces (for seismic shear stress ratios), or seismic moments and axial forces(for seismic flexural stress ratios). Additional sources of nonlinearity may arise inother design situations, and when taking into account that stress ratios for loadcombinations that were governing for the standard design may no longer begoverning for the site-specific evaluation.

Adequate calculation of the member forces with proper consideration of theindividual member force components is essential in design to ensure thestructural integrity. Therefore, the staff requests that the applicant provide theresults of detailed stress checks for the RB/FB and CB (and the FWSC ifnecessary), where the site-specific seismic loads exceed the correspondingESBWR standard design. These stress checks should be performed in a directmanner (i.e., without scaling the DCD stress checks), using the computed site-specific seismic loads, and should include the contribution of all other load casesto the total stresses and all applicable load combinations. The applicant shoulddemonstrate that the resulting site-specific total stress demands are bounded bythe code-allowable stresses in all cases. If an alternative method is utilized todemonstrate the structural adequacy, then sufficient technical basis should beprovided to justify such an approach. Particular areas of concern are thesituations where the site-specific seismic loads exceed the correspondingstandard design loads by a significant amount, including the following: (a) RPVand RPV support structure, (b) RSW, (c) vertical and horizontal accelerations offlexible slabs and walls (i.e., SDOF oscillators) in the RB/FB and CB, (d) PCCScondenser, and (e) new and spent fuel racks in buffer pool and spent fuel pool.
Since ESBWR DCD Appendix 3G is incorporated by reference in the ESAR, withno departures or supplements, the applicant is also requested to assesssystematically the design details and evaluation results of all Seismic Category Istructures, including any supports and anchorages, that are specified in DCDAppendices 3G.1 (for the RB), 3G.2 (for the CB), 3G.3 (for the FWSC), and 3G.4(for the FB) in light of the site-specific seismic loads. The applicant shoulddocument the results of this assessment by either: (i) supplementing DODAppendices 3G.1, 3G.2, 3G.3, and 3G.4; or (ii) providing a separate site-specificappendix to the FSAR Chapter 3.

Dominion Response

The questions in this RAI are based on the December 2013 North Anna Unit 3(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedances
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.=ismic design response spectra (CSDRS). Subsequently, in thePlan (SCP), which was submitted to the NRC by letter NA3-14-)ber 22, 2014 (ADAMS Accession Number ML14297A199),
;d a commitment to provide explicitly calculated design marginse-specific seismic stress demands obtained from finite elementuse the site-specific seismic loads obtained from the results ofpecific SSI analyses using the 2013 GMM ground motion. Thections taken to address the NRC questions in this RAI are

The FSAR will be revised to present the updated site-specific stress evaluationsof the Seismic Category I structures. The methodology for performing theupdated site-specific stress evaluations of the Seismic Category I structures isthe same methodology as used for the standard design of the Seismic Category Istructures, and does not use the scale factors questioned by NRC.
The stress evaluation of the Seismic Category I structures for the NA3 site-specific conditions consists of the following steps:

(1) development of site-specific seismic loads for all Seismic Category Istructures from the results of soil-structure interaction (SSI) analyses thatbound the effects of structural stiffness variations, structure-soil-structureinteraction (SSSI), and soil separation on the seismic response of SeismicCategory I structures at the NA3 site1
(2) performance of structural analyses using the same finite element (FE)stress analysis models that were used in the standard design for the NA3site-specific seismic loads developed in Step 1
(3) calculation of site-specific total stress demands for the seismic loadcombinations that combine the stresses due to the NA3 site-specific seismicloads and the stresses due to non-seismic loads calculated for the standarddesign
(4) comparison of site-specific total stress demands with code allowables usingthe same methodology as the one used for the standard design todemonstrate: the structural adequacy of standard design of the SeismicCategory I structures for the NA3 site.

Areas of particular interest to the NRC are addressed in Items (a) through (e)below, in detail. Items (f) and (g) are added to provide information regardingresults of the RCCV and the FWSC structural evaluations.

SNote that the effects of separation of the soil from the concrete under the FWSC are beingevaluated to address NRC Audit I Action Item 091015S042B. As described in the action item,Dominion is revising the FWSC seismic analysis report (Reference 10) to include results from twoadditional sensitivity analyses on the FWSC to address soil separation. The revised report will beavailable for NRC review during Audit 2.
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New sections are included in the NA3 FSAR in Appendix 3A to describe the site-specific SSI and SSSI analyses and resulting seismic demands that are used asinput to the NA3 structural evaluations. The site-specific structural evaluationsare being documented in new sections of Appendix 3G that supplement the DCDAppendix 3G sections. The revised FSAR will explain that DCD Sections 3G.1through 3G.6 provide the standard design details and evaluation results for theSeismic Category I structures based on the CSDRS and the standard designanalyses. New Sections 3G.7 through 3G.10 will provide the site-specific designdetails and evaluation results for the Seismic Category I structures based on theNA3 ground motion response spectra. In addition, the site-specific structuralevaluations (including supports and anchorages) are being documented inreports that correspond to the standard design structural evaluation reports andare being submitted to the NRC for review as discussed in the SCP. In thismanner, the design details and evaluation results of the Seismic Category Istructures are assessed systematically and appropriately documented for NRCaudit and described in the NA3 COLA.

The NA3 structural evaluations use the seismic load combinations, which areidentified for the Seismic Category I buildings in the structural evaluation reportsand which are based on the load combinations identified in DCD Tables 3.8-15(reinforced concrete structures) and 3.8-16 (steel structures). For loadcombinations in these tables that do not include the seismic loads, no NA3 site-specific evaluations are performed, as the standard design for these loadcombinations remains valid. The "seismic load combinations" refers to thoseload combinations that include seismic loads and it is those load combinationsthat are addressed in the site-specific structural evaluations and that arediscussed below. The "seismic load combinations" include non-seismic loads inthe combinations that are identified in DCD Table 3.8-15 and 3.8-16 and in thetables for the RB/FR, CR, and FWSC in the respective reports.

(a) Stress Evaluation of Reactor Pressure Vessel (RPV) and RPV Support
Structure

FSAR Table 3A.18.1.1-201f will be revised to present the RPV support reactions(Element Number 871) calculated from the NA3 site-specific SSI analyses andthe standard design SSI analyses. The RPV support reactions are determinedfrom the SSI analysis model where the RPV is coupled with the entire ReactorBuilding (RB) and Fuel Building (FR) structures. The RPV support reactionsdetermined from the NA3 SSI analyses are as much as 60% greater than thosefrom the standard design SSI analyses. A site-specific stress evaluation for theRPV support brackets and anchorage was performed to evaluate the structuraladequacy of the RPV support bracket to withstand the higher NA3 site-specificseismic load demands.

The RPV reactions determined from the NA3 site-specific SSI analyses wereapplied to the RPV support brackets that are coupled with other structures in the
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RB/FB stress analysis model (Reference 1), and the stress results from the NA3site-specific seismic load were combined with those from non-seismic standarddesign loads, resulting in the site-specific total stress. The site-specific totalstress was then evaluated using the stress evaluation methodology that wasused for the standard design. The structural design report for the containmentinternal structures (Reference 2) provides the details of this evaluation.
Table 1 presents the stress evaluation summary in terms of the site-specific totalstress demand, the allowable stress, and the design margin for the RPV supportbracket (horizontal plate and vertical plate). As shown in the table, the RPVsupport bracket is structurally adequate to withstand the higher seismic loaddemands at the NA3 site with design margin.

Table 1. RPV Support Bracket Site-Specific Stress Evaluation SummaryStructural Governing Load Stress Allowable Design
Element Combination Demand Stress Margin

Severe c•max =66 al= 41MPa 53 %Horizontal MPa
PaeSevere tmx5 r=94 MPa 40 %MPa

Severe crnjn =-106 =I141IMPa 25 %Vertical MPa
Pae Abnormal/Extreme -' =m31 M= 276

_____ ____ _____ ____MPa t I I ~ 7Note: the stress evaluation results in this table are from Table 5-2 18 in Reference
2.

The RPV support bracket is anchored to the RPV Pedestal using #18 bars, andthe structural adequacy of these anchor bars was evaluated for the NA3 site-specific seismic loads. Table 2 presents the evaluation summary in terms of thesite-specific total demand, the anchor capacity, and the design margin for theanchor bars. As shown in the table, the RPV bracket anchor bars are structurallyadequate to withstand the higher seismic load demands at the NA3 site withdesign margin.
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Table 2. RPV Support Bracket Anchorage Site-Specific Evaluation
Summary

Structural Governing Load Ancord Anhoral DesignElement Combination Lomand Calloabite Margin
RPV

Support Abnormal/Extreme 36695 kN 69178 kN 47 %Anchorage __ _ _ _ _ _ _ _ __ _ _ _ _ ________ _ _ _ _ _ _Note: the evaluation result in this tablie is from Table 5-2 19 in Reference 2.
The stress evaluation results of the RPV support bracket, including anchorage,will be included in FSAR Section 3G.7.5.4.2.4.

(b) Stress Evaluation of Reactor Shield Wall (RSW)
FSAR Table 3A. 18.1.1 -202d will be revised to present the site-specificenveloping RSW seismic load demands calculated from the NA3 site-specificlicensing basis SSI analyses of the RB/FB complex dynamic model with upperbound stiffness properties, and will compare them with the corresponding loadsused for the standard design of the RSW. The NA3 site-specific seismic loads forthe RSW are as much as 44% greater than those from the standard designseismic loads. A site-specific stress evaluation was performed to evaluate thestructural adequacy of the RSW to withstand the higher NA3 site-specific seismicload demands.

The RSW site-specific seismic load demands provided in ESAR Table 3A.18.1.1-202d were enhanced to bound the effects of structural stiffness variations on thesite-specific seismic response of the RSW. These enhanced site-specificseismic loads were applied to the same RB/FB stress analysis model (Reference1) as the one used for the standard design. The stress results from the NA3 site-specific seismic load were combined with those from non-seismic standarddesign loads, resulting in the site-specific total stress. The site-specific totalstress was then evaluated using the stress evaluation methodology that wasused for the standard design. The structural design report for the containmentinternal structures (Reference 2) provides the details of this evaluation.
Table 3 presents the summary of the RSW stress evaluations in terms of the site-specific total stress demand, the allowable stress, and the available designmargin of the RSW at the NA3 site. This stress evaluation demonstrates that theRSW is structurally adequate to withstand the higher site-specific seismicdemands at the NA3 site with design margin.
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Table 3. RSW Site-Specific Stress Evaluation Summary
Structural Governing Load Stress Allowable Design
Element Combination Demand Stress Margin

RSW Abnormal (•rin = -277 o" = 391 MPa 29 %Cylindrical MPa 
____.__

Shell Abnormal/Extreme "tmax = 9 = 131 MPa 27 %
______ _ ____ ______MPa _ _ _ _ _ _ _ _ _

Note: the stress evaluation results in this table are from Table 5-217 in Reference2.

The RSW stress evaluation results will be described in FSAR Section
3G.7.5.4.2.3.

(c) Stress Evaluation of Flexible Slabs and Walls in RB/FR and CB

Stress Evaluation of Flexible Slabs and Walls in RB/FB
FSAR Tables 3A.17.12.2-201 and 3A.17.12.2-202 present the results from therevised SSI analyses for the enveloping maximum accelerations of the single-degree-of-freedom (SDOF) oscillators in the RB/FR representing the out-of-plane
responses of the RB/FR flexible slabs and walls, respectively. FSAR Tables3A.18.1.1-203 and 3A. 18.1.1-204 show the NA3 site-specific out-of-planeseismic loads on the RB/FR flexible slabs and walls, respectively, that arecalculated as described in Appendix D of the RB/FB SSI report (Reference 3)using the results of the licensing basis SSI analyses of the RB/FR model withupper bound stiffness. These tables show that the site-specific out-of-plane
demands on the RB/FR flexible slabs and walls can be as much as 58% and42% greater than the out-of-plane seismic loads used for the standard design,
respectively.

As described in Appendix D of the RB/FR SSI report (Reference 3), the SDOF
maximum accelerations determined from the NA3 site-specific SSI analyses withuncracked concrete stiffness and fully cracked concrete stiffness were used asinputs for the calculation of the equivalent accelerations representing the NA3
site-specific out-of-plane seismic load demands on the RB/FR flexible slabs andwalls using the same methodology as used for the standard design. In order toinclude the effects of concrete cracking, the NA3 site-specific stress evaluation ofthe RB/FR slabs and walls considered the out-of-plane seismic loads provided inFSAR Tables 3A.17.9.1-201 and 3A.17.9.1-202 (from the SSI analyses with fullycracked concrete stiffness) in addition to the loads provided in Tables 3A. 18.1.1 -203 and 3A. 18.1.1-204.

Using the same methodology described above for the flexible slabs and walls inthe RB/FR, the site-specific seismic loads were calculated for all structuralmembers and components. The NA3 site-specific bounding seismic loads and
accelerations for all structural members and components in the RB/FB are
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provided in Reference 4, and they were applied to the RB/FR stress analysismodel (Reference 1), and the stress results from the NA3 site-specific seismicloads were combined with those from non-seismic standard design loads,resulting in the site-specific total stress. The site-specific total stress was thenevaluated using the stress evaluation methodology that was used for thestandard design. The structural design reports, Reference 1 for the RB andReference 5 for the FB, provide the details of this evaluation. A summary of thesite-specific stress evaluation for all structural components including the flexibleslabs and walls is provided in the following paragraphs.
For the RB slabs and walls, Section 7.3.1 of Reference 1 provides the results ofthe stress evaluations. Tables 7.3.1.1-7, 7.3.1.2-1, and 7.3.1.3-1 of Reference 1present the stress evaluation summary in terms of the ratio of the maximum site-specific total stress demand to the allowable stress. The stress evaluation resultsfor the RB slabs and walls are summarized as follows:

* All slabs and the basemat in the RB are structurally adequate to withstand thehigher site-specific seismic demands at NA3 site with design margin.

*To ensure the structural adequacy for the NA3 site-specific seismic load, theshear tie for the exterior wall at column line R7/F1 from EL 22.50m to EL24.60m (Section 23, Element 24211) has been changed from #7@400x200 to#7@200x200. After this change, the results indicate there is design marginfor the transverse shear of this wall. The FSAR will describe this designchange in Section 3G.7.5.4.3. This is considered a departure from thestandard design and is included in Departure NAPS DEP 3.7-1 as it is a resultof the seismic exceedance of the standard design CSDRS.

*The walls in the RB are structurally adequate to withstand the higher site-specific seismic demands at the NA3 site with design margin (for axial-flexural, in-plane shear, and compression). The results also indicate there isdesign margin for the transverse shear for the RB walls at the NA3 site.
For the FR slabs and walls, Section 7.3.1.1 of Reference 5 provides the results ofthe stress evaluations. Tables 7.3.1.1.1-5, 7.3.1.1.2-1, and 7.3.1.1.3-1 ofReference 5 present the stress evaluation summary in terms of the ratio of themaximum site-specific total stress demand to the allowable stress. The stressevaluation results for the FR slabs and walls are summarized as follows:

*The slabs and the basemat in the FR are structurally adequate to withstandthe higher site-specific seismic demands at the NA3 site with margin.
*To ensure the structural adequacy for the NA3 site-specific seismic load, thehorizontal and vertical reinforcing steel bars of the exterior concrete wall at

Page 9 of 14



Serial No. NA3-15-037Docket No. 52-017
Enclosure I

column line RA/FA between EL 4.65m and EL 6.60m have been changedfrom 2#1 1@200 to 3#1 1@200 (Elements 72001 and 72004). Also, the shearties for the wall have been changed from #5@400x400 to #5@400x200(Element 72004). With these changes in the FB, the exterior walls and SpentFuel Pit wall are structurally adequate to withstand the higher site-specificseismic demands at the NA3 site with design margin, except for one wallsegment (Element 72004) at column line RA/FA above the grade. The FSARwill describe this change in Section 3G.9.5.4. As described below, this isconsidered a departure from the standard design and is included in DepartureNAPS DEP 3.7-1 as it is a result of the seismic exceedance of the standarddesign CSDRS.

*The FR exterior wall segment (Element 72004) is about 3% overstressedbeyond the ASME acceptance criteria in concrete compression from flexureand membrane action. A further evaluation was performed using the ACl349-01 axial-flexural interaction curve. The evaluation confirms that the axial-flexural demands of the exterior wall segment (Element 72004) are within thefactored ACI 349-01 axial-flexural capacity curve with a substantial designmargin (more than 10 percent). In addition, the NA3 site-specific seismicloads, applied to the RB/FR stress analysis model for structural evaluation,have been conservatively calculated using the lower operating basisearthquake (ORE) damping (4 percent) instead of the safe shutdownearthquake (SSE) damping (7 percent). Therefore, it is concluded that the FBexterior wall segment (Element 72004) is structurally adequate to withstandthe NA3 site-specific seismic loads combined with the non-seismic loads usedfor the standard design (with the change in arrangements of thereinforcements and shear ties). The FSAR will describe this exceedance ofthe acceptance criteria in Sections 3.8.4.5 and 3G.9.5.4. This is considered adeparture from DCD Section 3.8.4.5 and is included in Departure NAPS DEP3.7-1 as it is a result of the seismic exceedance of the standard designCSDRS.

Results of the structural evaluations of the RB and FB will be included in FSARSections 3G.7.5.4 and 3G.9.5.4, and in COLA Part 7.

Stress Evaluation of Flexible Slabs in Control Buildingi (CB)
FSAR Table 3A.18.1.2-203 will be revised to present the results from the revisedSSI analyses for the enveloping maximum accelerations of the SDOF oscillatorsin the CB representing the out-of-plane responses of the GB flexible slabs. Thesite-specific out-of-plane seismic loads can be as much as 12% greater than theout-of-plane seismic loads used for the standard design of the CR flexible slabs(there are no flexible walls in the CR). In order to include the effects of concretecracking, the site-specific stress evaluation of the CR slabs considered the out-
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of-plane seismic loads provided in FSAR Table 3A.17.9.2-201 in addition to theloads provided in Tables 3A. 18.1.2-203.

Using the same methodology described above for the flexible slabs in the CB,the site-specific seismic loads were calculated for all structural members andcomponents. The NA3 site-specific bounding seismic loads and accelerations forall structural members and components in the GB (which are provided inReference 7) were applied to the GB stress analysis model (Reference 8) andthe stress results from the NA3 site-specific seismic loads were combined withthose from non-seismic standard design loads, resulting in the site-specific totalstress. The site-specific total stress was then evaluated using the stressevaluation methodology that was used for the standard design. The structuraldesign report for the GB (Reference 8) provides the details of this evaluation. Asummary of the site-specific stress evaluation for all structural components in theGB including the flexible slabs is provided in the following paragraphs and inFSAR Section 3G.8.5.4.

Section 7.3.1 of Reference 8 provides the results of the stress evaluations for theGB slabs and walls. Tables 7.3-9 through 7.3-12 of Reference 8 provide thestress evaluation summary in terms of the ratio of the maximum site-specific totalstress demand to the allowable stress. The stress evaluation results for the CRslabs and walls are summarized as follows:

*The slabs and basemat in the GB are structurally adequate to withstand the
higher site-specific seismic demands at the NA3 site with design margin foraxial-flexural, in-plane shear, and compression. The results also indicatethere is design margin for the transverse shear for the GB slabs at the NA3site.

*The walls in the GB are structurally adequate to withstand the higher site-specific seismic demands at the NA3 site with design margin for axial-flexural,in-plane-shear, and compression. The results also indicate there is design
margin for the transverse shear for the GB walls at the NA3 site.

In the GB structural evaluation report (Reference 8), Section 7.3.2 and Tables7.3-14 through 7.3-18 provide the results of the stress evaluation for steelstructural members. OBAR element ID 21016 in steel girder SG23 at El 4.65mon Column-Row CB, as shown in Figure 7.1-4, is modified from the standarddesign. With this change in steel girder SG23, stresses of the steel members areless than the code allowable stresses.

(d) Passive Gontainment Cooling System (PCGS) Condenser
This question is addressed in the response to RAI 7536, Question 03.07.02-21,which is provided in a separate enclosure.
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(e) New and Spent Fuel Racks

This question is addressed in the response to RAI 7536, Question 03.07.02-20,
which is provided in a separate enclosure.

(f) Stress Evaluation of Reinforced Concrete Containment Vessel (RCCV)
FSAR Table 3A.18.1.1-201b will be revised to compare the NA3 site-specificseismic loads determined from the revised SSI analyses with the seismic loadsused for the standard design for the RCCV. Most of the NA3 site-specific seismicloads for the RCCV are less than those used for the standard design. The NA3site-specific bounding seismic loads and accelerations for the RCCV areprovided in Reference 4. These loads were applied to the RB/FB stress analysismodel (Reference 1) in which the RCCV is integrated, and the stress results fromthe NA3 site-specific seismic loads were combined with those from non-seismicstandard design loads, resulting in the site-specific total stress. The site-specifictotal stress was then evaluated using the stress evaluation methodology that wasused for the standard design. The structural design report for the RCCV(Reference 9) provides the details of this evaluation.

Section 7.3 of Reference 9 provides the results of the stress evaluations for theRCCV slabs and walls including the RPV pedestal. Tables 7.3.1-8 and 7.3.2-1provide the stress evaluation summary in terms of the ratio of the maximum site-specific total stress demand to the allowable stress for the flexural-membraneforces and the concrete compression force, respectively. Tables 7.3.3-1 and7.3.4-1 of Reference 9 provide the evaluation summary in terms of the ratio ofthe required amount of shear reinforcement to the provided amount of shearreinforcement for transverse shear and tangential shear, respectively. The stressevaluation results for the RCCV slabs and walls are summarized as follows:

*The slabs and the basemat in the RCCV are structurally adequate towithstand the higher site-specific seismic demands at the NA3 site withdesign margin for axial-flexural, in-plane shear, and compression. The resultsalso indicate there is design margin for the transverse shear for the RCCVslabs at the NA3 site.

*The walls in the RCCV including the RPV pedestal are structurally adequateto withstand the higher site-specific seismic demands at the NA3 site withdesign margin for axial-flexural, in-plane-shear, and compression. The resultsalso indicate there is design margin for the transverse shear and for thetangential shear for the RCCV walls at the NA3 site.

FSAR 3G.7.5.4.2.1 will be revised to discuss the Diaphragm Floor (DF) inside theRCCV. The analysis reflected in Table 5-2 14 of Reference 2 resulted incalculated stress in the upper and lower radial web plates of the DF exceeding
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code allowables by approximately 6%. An additional calculation, with theapplication of verified methodology for the equivalent average acceleration,resolved the localized shear overstress in radial girder webs and provided designmargins for the upper web and lower web. Therefore, no change is made to thedesign of the DF, as the structural integrity is not compromised and includesmargin.

(g) Stress Evaluation of Firewater Service Complex (FWSC)
FSAR Table 3A.1 8.1.3-201 will be revised to compare the NA3 site-specificseismic loads determined from the revised SSI analyses with the seismic loadsused for the standard design for the FWSC. The ratios of the NA3 site-specificseismic loads to the standard design seismic loads vary with the elevation andseismic load direction. However, the design torsion at the NA3 site exceeds thatused for the standard design at all elevations. The NA3 site-specific boundingseismic loads and accelerations for the FWSC are provided in Reference 7.These loads and accelerations were applied to the FWSC stress analysis model(Reference 10), and the stress results from the NA3 site-specific seismic loadswere combined with those from non-seismic standard design loads, resulting inthe site-specific total stress. The site-specific total stress was then evaluatedusing the stress evaluation methodology that was used for the standard design.The structural design report for the FWSC (Reference 10) provides the details ofthis evaluation and ESAR Section 3G. 10.5.4 summarizes the results.

Section 7.2• of Reference 10 provides the results of the stress evaluations for theFWSC slabs and walls. Tables 7.2-5 through 7.2-8 of Reference 10 provide thestress evaluation summary in terms of the ratio of the maximum site-specific totalstress demand to the allowable stress. The stress evaluation results for theFWSC slabs and walls are summarized as follows:

*The roof and the basemat in the FWSC are structurally adequate to withstandthe higher site-specific seismic demands at the NA3 site with design marginfor axial-flexural, in-plane shear, and compression. The results also indicatethere is design margin for the transverse shear for the FWSC slabs at theNA3 site.

*The walls in the FWSC are structurally adequate to withstand the higher site-specific seismic demands at the NA3 site with design margin for axial-flexural,in-plane-shear, and compression. The results also indicate there is designmargin for the transverse shear for the FWSC walls at the NA3 site.

References:

1. WG3-U71-ERD-S-0004, Reactor Building Structural Design Report
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2. WG3-T12-ERD-S-0001, Structural Design Report for Containment InternalStructures
3. WG3-U71-ERD-S-0001, Reactor/Fuel Building Complex Seismic AnalysisReport
4. SER-DMN-019, RB/FB Seismic Analyses Bounding Results and In-StructureResponse Spectra
5. WG3-U97-ERD-S-0001, Fuel Building Structural Design Report6. WG3-U73-ERD-S-0001, Control Building Seismic Analysis Report
7. SER-DMN-032, North Anna 3 Seismic Soil-Structure Interaction AnalysesResults for CB and FWSC Structural Evaluation
8. WG3-U73-ERD-S-0004, Control Building Structural Design Report9. WG3-T1 1-DRD-S-0001, RCCV Structural Design Report
10. WG3-U63-ERD-S-0003, Firewater Service Complex Structural Design Report
NOTE: References 8 and 10 were submitted by Dominion letter Serial No. NA3-15-030, dated October 30, 2015. Note that Reference 10 will be revised toaddress the effects on the FWSC structure due to separation of the soil from theconcrete under the FWSC and will be available for NRC review during Audit 2.
References 1, 2, 3, 5, and 9 were submitted by Dominion letter Serial No. NA3-15-032, dated November 30, 2015. Reference 6 is submitted by Dominion letterSerial No. NA3-15-033, dated December 2015.

References 4 and 7 are available for NRC audit.

Proposed COLA Revision

COLA, Part 2, ESAR Sections 3.8.4.5, 3G.7.5.4, 3G.7.5.4.2.3, 3G.7.5.4.2.4,3G.8.5.4, 3G.9.5.4, and 3G.10.5.4, and Part 7, "Departures Report," will berevised as indicated on the COLA markups submitted with this RAI response.FSAR sections in Appendix 3A were included in Enclosure 12 of Dominion letterSerial No. NA3-15-018 dated July 31, 2015.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 7536 (RAI Letter 123)
SRP SECTION: 03.07.02 - SEISMIC SYSTEM ANALYSIS

QUESTIONS for Structural Engineering Branch 2

DATE OF RAI ISSUE: 06/05/2015

QUESTION NO.: 03.07.02-18

ESAR Section 3.7.2.4.1.6.1 indicates that the site-specific enveloping seismicloads for the RPV stick model exceed the corresponding standard design
enveloping seismic loads by a significant amount. To address these
exceedances, the FSAR states that a decoupled model of the RPV subsystem isanalyzed using SSE input loads based on the results of the site-specific SSIanalysis. ESAR Section 3.7.2.4.1.8 further states that the seismic capability ofthe RPV is verified through the DCD Tier 1, Table 2.1.1-3, ITAAC 6. However
since the site-specific seismic demand for the RPV support is not bounded by theDOD envelope, the applicant is requested to provide in the FSAR an assessment
of the RPV support including its anchorage to the building structure to withstand
the site-specific seismic demand based on the SSI analysis presented in FSAR
Section 3.7.2. If the RPV support load used in the assessment is based on thedecoupled model of the RPV, the applicant is requested to provide a summary ofthe RPV support loads obtained from the separate decoupled RPV analysis
including a basis of its acceptance.

Dominion Response

The question in this RAI is based on the December 2013 North Anna Unit 3(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedances
of the certified standard design response spectra (CSDRS). Subsequently, in theSeismic Closure Plan (SCP), which was submitted to the NRC by letter NA3-14-
043, dated October 22, 2014 (ADAMS Accession Number ML14297A199),
Dominion included a commitment to revise the COLA to provide the results of anassessment of the seismic load demand for the RPV support to address this RAI.
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Question 03.07.02-1 7, Item a.
Proposed COLA Revision

None.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3
Dominion

Docket No. 52-017

RAI NO.: 7536 (RAI Letter 123)
SRP SECTION: 3.7.2 - Seismic System Analysis
QUESTIONS for Seismic and Structural Branch
DATE OF RAI ISSUE: 06/05/2014

QUESTION NO.: 03.07.02-19

FSAR Section 3.7.2.4.1.6.1 indicates that the site-specific enveloping horizontalaccelerations of flexible walls (i.e., SDOF oscillators) in the RB/FB exceed thecorresponding standard design enveloping horizontal accelerations by as muchas 84%. However, the ESAR does not provide documentation of stress checkresults for flexible walls in the RB/FB. Instead, a brief description of the methodused to perform the stress checks is provided in FSAR pgs. 3-127 (lastparagraph) and 3-128 (first paragraph). In order to review the adequacy of themethodology used for performing the stress checks for flexible walls, additional
information is needed. Therefore, the applicant is requested to describe themethod in detail and explain whether the method used for the site-specific stressevaluation is different from the approach used in the ESBWR DCD and, if so,provide additional information of the method in the FSAR as well as a technicalvalidation of the method with that of the DCD or other acceptable approaches.

Dominion Response

This response revises and supersedes the response submitted in Dominion'sletter NA3-14-030B, dated August 11, 2014 (ADAMS Accession No.ML14225A01 9) in order to incorporate related information provided to the NRC inthe North Anna Unit 3 (NA3) Seismic Closure Plan (SCP) (ML14297A199).Dominion committed to revise the COLA to present updated evaluations of thefinite element structural analyses using site-specific enveloping load results fromthe revised seismic analyses.
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This RAt question related to the FSAR revision that presented the results of thesite-specific stress evaluation of the RB/FB walls that used the scaling factorapproach for determining the NA3 combined stress demands. That stressevaluation was performed using site-specific seismic load demands obtainedfrom the results of the site-specific SSI analyses of the RB/FB dynamic modelrepresenting properties of the RB/FR walls that correspond to full (uncrackedconcrete) stiffness conditions. Based on other RAIs and subsequent feedbackfrom the NRC in public meetings, Dominion elected to revise the methodologyused for the site-specific stress evaluations for the flexible walls in the RB/FB thatdid not include the use of scaling factors. As a result, the description of thescaling factor approach from ESAR Section 3.7.2.4.1.6.1 will be deleted. Theresults of the revised site-specific stress evaluations of the RB and FB wallsbased on load demands obtained from the revised set of site-specific seismicresponse analyses will be added in FSAR Sections 3G.7 and 3G.9, respectively.

The method used for the revised site-specific evaluations of RB/FR walls is thesame as the method used for the standard design except that the site-specificevaluations consider seismic load demands that, in addition to capturing the out-of-plane modes of vibrations of the RB/FR walls under full (uncracked concrete)stiffness conditions, also bound the effects of concrete cracking on the out-of-plane response of the RB/FB walls. The revised evaluation approach uses site-specific seismic stress demands on the RB/FR walls that are obtained from afinite element analysis performed using the same RB/FR finite element modeland methodology as used for the ESBWR standard design of RB/FR structures.The computed site-specific seismic stress demands are combined with stressdemands from other applicable load cases in the applicable seismic loadcombinations. The resulting site-specific total stress demands are compared withthe code-allowable stresses to determine the structural adequacy of the RB/FBwalls at the NA3 site.

FSAR Table 3A.17.12.2-202 presents the results from the revised soil-structureinteraction analysis for the enveloping maximum accelerations of the SingleDegree of Freedom (SDOF) oscillators representing the out-of-plane responsesof the RB/FB flexible walls under full (uncracked concrete) stiffness conditions.As described in Appendix D of the RB/FR seismic analysis report (Reference 1),these SDOF maximum accelerations, together with the maximum accelerationsobtained from the additional oscillators representing out-of-plane vibrations ofRB/FR walls under fully cracked concrete conditions, were used as input for thecalculations of the equivalent accelerations representing the site-specific out-of-plane load demands on the RB/FR flexible walls. The approach used inAppendix D of Reference I to combine the contributions for the flexible modes ofvibration and the rigid mode of vibration and calculate these site-specificequivalent accelerations is the same as that used for the standard design. FSARTable 3A.18.I.l-204 shows that the site-specific out-of-plane load demands canbe as much as 42% higher than the out-of-plane loads used for the standard
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design of the RB/FB flexible walls. In order to include the effects of concretecracking, the site-specific stress evaluation of the RB/FR walls considered theout-of-plane loads provided in FSAR Table 3A.17.9.1-202 in addition to the loadsprovided in Table 3A.18.1.1-204.

Section 6.2.3.9.1 of Reference 2 describes the methodology for applying the wallout-of-plane loads on the finite element model used for the stress evaluation ofthe RB and FB structures. Details about the methodology implemented for thestress analysis are provided in Section 6.2 of References 2 and 3. Section 6.4.1of Reference 2 describes the methodology used for the stress evaluation of theRB walls. The evaluations are performed for the seismic load combinationsdescribed in Section 6.3 of References 2 and 3. Section 6.4.1.1 of Reference 3summarizes the methodology used for the stress evaluation of the FB walls.Section 7.3.1 of Reference 2 and Section 7.3.1.1 of Reference 3 provide theresults of the stress evaluations of the RB walls and FR walls, respectively.Conclusions based on the RB and FB results are provided in Section 8 ofReferences 2 and 3, respectively. The conclusions provide information regardingthe acceptability of results based on code allowables, justification of any stressexceedances, and documentation of modifications to standard plant rebarconfigurations. The following exceedances and modified rebar configurations arenoted in the respective reports:

*Section 7.3.1.1 of Reference 2 states that shear tie arrangement for an RBExterior Wall (Section 23, Elevation 22.50 m to 24.6 m, Element 24211) isupdated from the standard design arrangement.

*Section 7.3.1.1.1 of Reference 3 shows that the an FR exterior wallsegment (Section 2, Elevation 4.65 m to 6.60 m, Element 72004) isapproximately 3% overstressed in concrete compression.

* Section 7.3.1.1.1 of Reference 3 shows the arrangement of reinforcement(for Elements 72001 and 72004) and shear ties (for Element 72004) forFR exterior wall segments at Elevation 4.65 m to 6.60 m is updated fromthe standard design arrangement.

Considering the justification provided in the referenced reports for theexceedance (evaluation using an alternative method, ACI 349-01 axial-flexuralcapacity, indicating that structural integrity is not compromised) and themodifications made to the standard plant rebar arrangements, the results showthat the RB and FB structures are adequately designed to resist NA3 site-specificseismic loads in combination with non-seismic standard plant loads.
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References:

1. WG3-U71-ERD-S-0001, Reactor/Fuel Building Complex Seismic Analysis
Report

2. WG3-U71-ERD-S-0004, Reactor Building Structural Design Report
3. WG3-U97-ERD-S-0001, Fuel Building Structural Design Report

NOTE: References 1, 2, and 3 were submitted by Dominion letter Serial No.
NA3-15-032, November 30, 2015.

Proposed COLA Revision

COLA Part 2, FSAR Chapter 3 will be revised as shown on the COLA markups
submitted with this RAI response.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 7536 (RAI Letter 123)
SRP SECTION: 03.07.02 - SEISMIC SYSTEM ANALYSIS
QUESTIONS for the Structural Engineering Branch

DATE OF RAI ISSUE: 06/05/2014

QUESTION NO.: 03.07.02-20
ESBWR DCD Section 9.1.2.4 (Mechanical and Structural Design) provides thestructural assessment of new and spent fuel storage racks in the buffer pool andspent fuel pool, based on the DCD seismic demands, to demonstrate compliance
with design requirements including the guidance in SRP 3.8.4. The results of thestress analysis are provided in DOD Reference 9.1-1 (GEH Licensing TopicalReport NEDO-33373, "Dynamic, Load-Drop, and Thermal-Hydraulic Analysis forthe ESBWR Fuel Racks"). However, FSAR Section 9.1 does not provide a site-specific structural assessment of the acceptability of the new and spent fuelstorage racks for the site-specific departure (NAPS DEP 3.7-1), related to theexceedances noted in the seismic inputs at the NA3 site. The staff considers thatthis departure is also applicable to ESAR Section 9.1 and should be included inthat section as well. In addition, a site-specific seismic analysis of the fuel racksis needed to ensure the structural adequacy of the racks. Therefore, theapplicant is requested to provide the following information:

(a) Provide an assessment of the structural design of the new and spent fuelstorage racks in the buffer pool and spent fuel pool, which demonstrates theiracceptability for the NA3 site-specific seismic demands.

(b) Update or supplement DOD Reference 9.1-1 and the FSAR, as needed todocument the assessment requested in item (a).

(c) Provide a comparison of (i) the response spectra used in the site-specificassessment requested in item (a), and (ii) the response spectra used in thestandard design of the fuel racks documented in DOD Reference 9.1-1.
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(d) Provide the magnitude of the loads at the pool base slab and walls resultingfrom impact or interaction with the fuel racks, for the NA3 site-specific seismicdemands. Explain whether the fuel racks impact the pool walls.
Confirm that these site-specific interaction loads are bounded by thecorresponding loads considered in the standard design of the pool base slab andwalls.

Dominion Response

The questions in this RAI are based on the December 2013 North Anna Unit 3(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedancesof the certified standard design response spectra (CSDRS). Subsequently, in theSeismic Closure Plan (SCP), which was submitted to the NRC by letter NA3-14-043, dated October 22, 2014 (ADAMS Accession Number ML14297A199),Dominion included a commitment to revise the COLA to provide the site-specificstructural analysis results for the fuel storage racks to address this RAI.

Evaluations to address this RAI have been performed for the NA3 site-specificconditions. GEH Technical Report NEDO-33373-A, "Dynamic, Load-Drop, andThermal-Hydraulic Analyses for ESBWR Fuel Racks" (Reference 1), which isincorporated by reference in DCD Table 1.6-1, describes the mechanical andstructural design of the fuel storage racks and the results of stress analyses forthe static and dynamic loads for the standard design. Dynamic analyses of thefuel storage racks have been performed using the same methodologies used inthe standard design evaluations with the same inputs, but using the NA3 site-specific SSE acceleration response spectra. The results of these analyses aredocumented in Technical Report 002N8467, "North Anna Fuel Rack SeismicAnalysis" (Reference 2), which has been submitted to the NRC and is beingincorporated by reference in Table 1.6-201. In addition, results of the site-specificanalyses will be described in Section 9.1, and Table 1.8-201 and COLA Part 7will list Section 9.1 as part of NAPS Departure 3.7-1.

Because both the CSDRS and the site-specific ground motion response spectraapply to NA3, as defined in Section 3.7.1, the seismic analyses of the fuelstorage racks consist of both the standard design analyses and the site-specificanalyses (References I and 2).

Each of the subparts of the question is addressed below.

(a) Provide an assessment of the structural desicqn of the new and spent fuelstoragqe racks in the buffer pool and spent fuel pool, which demonstrates theiracceptability for the NA3 site-specific seismic demands.
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Technical Report 002N8467 summarizes the results of an assessment of thestructural design of the new and spent fuel storage racks, considering NA3 siteconditions. The results indicate that the spent fuel storage racks in the spent fuelpool (which are not structurally fastened to the pool walls or base) havedecreases in the maximum displacements, stresses, and pool reaction loads,demonstrating that the standard design of these racks is adequate for the NA3site-specific seismic demands. For the spent fuel storage racks in the buffer pooldeep pit, increases in the size of the anchor bolts and the welds from theenveloping plate to the base plates are necessary to ensure the structuraladequacy of these racks for the NA3 site-specific seismic demands. For the newfuel storage racks, which are located only in the buffer pool, increases in the sizeof the anchor bolts are necessary to ensure the structural adequacy of theseracks for the NA3 site-specific seismic demands. For both the spent fuel storageracks in the buffer pool deep pit and the new fuel storage racks in the buffer pool,the embedment loads increased and the final embedment design for NA3 willaccommodate these increased embedment loads. These changes are describedin Sections 3.1 and 4.1 of Technical Report 002N8467 and result in lowerstresses in the rack components such that they can withstand the NA3 seismic
load demands.

COLA changes will address the NA3 seismic response spectra exceedances andthese fuel storage rack design changes. The performance of the inspection andanalysis specified by ITAAC 1 and 2 of OCD Tier 1, Table 2.5.6-1, will ensurethat the fuel storage racks can withstand seismic design basis dynamic loads andtheir as-built configuration conforms to the seismic analysis. .For NA3, theseismic analyses address both the CSDRS and the NA3 seismic responsespectra input loads for the seismic demand, as documented in References 1 and2, according to the COLA, Part 10, definition of the NA3 Safe ShutdownEarthquake for implementing seismic-related ITAAC.

(b) Update or supplement DCD Reference 9.1-1 and the FSAR. as ne~eded todocument the assessment requested in item (a).

Technical Report 002N8467 will be incorporated into the FSAR to supplementthe information in DCD Reference 9.1-1. Changes to Section 9.1, Table 1.6-201,Table 1.8-201, and COLA Part 7 are included in the COLA markups submittedwith this RAI response.

(c) Provide a comparison of (i) the response spectra used in the site-specificassessment requested in item (a). and (ii) the response spectra used in thestandard design of the fuel racks documented in DCD Reference 9.1-1.

Figures 1, 2, 3, 4, 5, 6, 8, 9, and 10 in Technical Report 002N8467 show theresponse spectra used in the NA3 assessment described in Item (a) above andcompare the NA3 response spectra to the one used in the standard design as
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described in DCD Reference 9.1-1, Technical Report NEDO-33373-A (Reference
1).

(d) Provide the magqnitude of the loads at the pool base slab and walls resultingq
from impact or interaction with the fuel racks, for the NA3 site-specific seismic
demands. Explain whether the fuel racks impact the pool walls.
Tables I through 9 in Technical Report 002N8467 provide the loads, stresses,
and displacements for the fuel racks for the NA3 site-specific seismic demands.
Results of the analyses show (1) that NA3 site-specific displacements of the fuel
storage racks are bounded by the standard design and, thus, that the racks donot impact the pool walls, and (2) that the reactions on the pool liner, with theNA3 site-specific design changes described above, are within the stress limits.

References:

1. NEDO-33373-A, "Dynamic, Load-Drop, and Thermal-Hydraulic Analyses
for ESBWR Fuel Racks," Revision 5 (ML102990226 (pages 1 through
342) and ML1 02990228 (pages 343 through 524)).

2. 002N8467, "North Anna 3 Fuel Rack Seismic Analysis" submitted to NRC
by Dominion letter Serial No. NA3-15-023 (August 31, 2015).

Proposed COLA Revision

COLA Part 7, "Departures Report," and Part 2, "ESAR," Sections 1.6, 1.8, and
9.1 will be revised as indicated on the COLA markups submitted with this RAI
response.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 7536 (RAI Letter 123)
SRP SECTION: 03.07.02 - SEISMIC SYSTEM ANALYSIS
QUESTIONS for the Structural Engineering Branch
DATE OF RAI ISSUE: 06/05/2014

QUESTION NO.: 03.07.02-21
ESBWR DCD Section 3.8.2.4.1.5 and Appendix 3G.1.5.4.1.5 indicate that thestructural assessment of the POCS condensers and their support structures wasperformed based on the DCD seismic demands, to demonstrate compliance withdesign requirements in the ASME Boiler and Pressure Vessel Code. The resultsof the stress analysis are provided in DCD Reference 3.8-1 (GEH LicensingTopical Report NEDO-33572, "ESBWR ICS and PCCS Condenser CombustibleGas Mitigation Structural Evaluation", also designated as DCD Reference 3G.1-3). However, the FSAR does not provide a site-specific structural assessment ofthe acceptability of the PCCS condensers and their support structures for thesite-specific conditions at the NA3 site. A site-specific seismic analysis andstructural assessment of the PCCS condensers is needed to ensure thestructural adequacy of these components, which are an integral part of thecontainment pressure boundary. Therefore, the applicant is requested to providethe following information:

(a) Provide an assessment of the structural design of the PCCS condensers andsupport structures, which demonstrates their acceptability for the NA 3 site-specific seismic demands.

(b) Update or supplement DCD Reference 3.8-1 and the ESAR, as needed todocument the assessment requested in item (a).

(c) Provide a comparison of (i) the response spectra used in the site-specificassessment requested in item (a), and (ii) the response spectra used in thestandard design of the P0CS condensers and their support structuresdocumented in DOD Reference 3.8-1.
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(d) Provide the magnitude of the loads at the interface between the PCCS
condensers and support structures, and the RCCV top slab, for the NA 3 site-specific seismic demands. Confirm that these site-specific loads are bounded bythe corresponding loads considered in the standard design of the RCCV top slab.

Dominion Response

The questions in this RAI are based on the December 2013 North Anna Unit 3(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedances
of the certified standard design response spectra (CSDRS). Subsequently, in theSeismic Closure Plan (SCP), which was submitted to the NRC by letter NA3-14-
043, dated October 22, 2014 (ADAMS Accession Number ML14297A199),
Dominion included a commitment to revise the COLA to provide the site-specific
structural analysis results for the POCS condensers to address this RAI.

Evaluations to address this RAI have been performed for the NA3 site-specific
conditions.: GEH Technical Report NEDE-33572P, "ESBWR ICS and PCCSCondenser Combustible Gas Mitigation and Structural Evaluation" (Reference 1),which is incorporated by reference in DCD Table 1.6-1, describes the structural
evaluation of the PCCS condenser and support structures for the standard
design. Additional structural analyses of the PCCS condenser and supportstructures have been performed using the same methodologies used in thestandard design evaluations, but with the NA3 site-specific Safe Shutdown
Earthquake acceleration response spectra. The results of these analyses aredocumented in Technical Report 002N8530, "North Anna 3 PCCS Condenser
Seismic Analysis" (Reference 2), which has been submitted to the NRC and isbeing incorporated by reference in Table 1.6-201. In addition, results of the site-
specific analyses will be described in Sections 3.8.2, 3.8.7, and 3G.7, and Table1.8-201 and COLA Part 7 will list Section 3.8 and 3G as part of NAPS Departure
3.7-1.

Each of the subparts of the question is addressed below.

(a) Provide an assessment of the structural desicqn of the PCCS condensers andsupport structures, which demonstrates their acceptability for the NA 3 site-
specific seismic demands.

Technical Report 002N8530 summarizes the results of an assessment of thestructural design of the PCCS condenser and support structures, considering
NA3 site conditions. The results indicate that the NA3 PCCS condenser andsupport structures stresses remain bounded by the standard design stresses orare below the allowable stress values, where applicable. However, the detaileddesign of the saddle support bolts and their embedment is not complete, as theallowable stress values have not yet been identified. The site-specific values for
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tension on the support saddle bolts, shown on Table 4 of Reference 2, exceedthe standard design values. The design and the allowable stress limits for thesebolts will be developed in the detailed design process. FSAR Section 3G.7 will berevised to state that the support saddle bolts and their embedment are designedto withstand the increase in the tension load due to the NA3 seismic loaddemands. Assurance that the NA3 as-built PCCS condenser and supportstructures are capable of withstanding a design bases seismic event will beprovided through the performance of ITAAC 5 of DCD Tier 1, Table 2.15.4-2,verifying through inspections and analyses that the as-built PCCS condenser,including anchorage, is capable of withstanding seismic loads without the loss ofsafety function. Inspection will verify that the as-built components are asdesigned and analyzed. Analyses documented in Reference 1 and 2 use theCSDRS and the NA3 seismic response spectra input loads for the seismicdemand, according to the COLA, Part 10, definition of the NA3 Safe ShutdownEarthquake for implementing seismic-related ITAAC.

(b) Update or supplement DCD Reference 3.8-1 and the FSAR. as needed todocument the assessment requested in item ('a).

Technical Report 002N8530 will be incorporated into the FSAR to supplementinformation in DCD Reference 3.8-1/3G.1-3. Changes to Sections 3.8.2, 3.8.7,and 3G.7, Tables 1.6-201 and 1.8-201, and COLA Part 7 are included in theCOLA markups submitted with this RAI response.

(c) Provide a comparison of (i) the response spectra used in the site-specificassessment requested in item (a). and (ii) the response spectra used in thestandard design of the PCCS condensers and their support structuresdocumented in DCD Reference 3.8-1.

Technical Report 002N8530, Figures 1, 2, and 3, show the response spectraused in the NA3 assessment described in Item (a) above and compare the NA3response spectra to the one used in the standard design as described in DCDReference 3.8-1/3G. 1-3.

(d) Provide the magqnitude of the loads at the interface between the PCCScondensers and support structures, and the RCCV top slab, for the NA 3 site-specific seismic demands. Confirm that these site-specific loads are bounded bythe correspondingq loads considered in the standard design of the RCCV top slab.
For the NA3 site-specific seismic demands, Tables 1 through 3 in TechnicalReport 002N8530 provide the stresses on the components of the PCCScondenser and support structures, and Table 4 summarizes the envelopingmaximum reactions on the top slab penetration and support baseplate anchorbolts. With the NA3 site-specific design and ESAR changes described in Item (a)above, the NA3 PCCS condenser and supports stresses will remain below theallowable stress values.
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References:
1. GE Hitachi Nuclear Energy, "ESBWR lOS and PCCS Condenser

Combustible Gas Mitigation and Structural Evaluation," NEDE-33572P,
Class II (Proprietary), Revision 3, September 2010; and NEDO-33572,
Revision 3, Class I (Non-proprietary), September 2010 (ML1 02740579).2. 002N8530, "North Anna 3 PCCS Condenser Seismic Analysis," submittedto NRC by Dominion letter Serial No. NA3-15-023 (August 31, 2015).

,proposed COLA Revision
COLA Part 7, "Departures Report," and Part 2, "FSAR," Sections 1.6, 1.8, 3.8.2,3.8.7, and 3G.7, will be revised as indicated on the COLA markups submitted
with the RAI response.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion
Docket No. 52-017

RAI NO.: 7537 (RAI Letter 124)
SRP SECTION: 3.8.4 - Other Seismic Category I Structures

QUESTIONS for Seismic and Structural Branch

DATE OF RAI ISSUE: 06/05/2014

QUESTION NO.: 03.08.04-37
ESAR Figures 3.8.4-201 through 3.8.4-208 provide comparisons of total (i.e.,static plus dynamic) lateral soil/rock pressures exerted on below-grade exterior
walls of the RB/FB and CR, between the standard design and the site-specific
case. The comparisons indicate that the site-specific pressures exceed thestandard design pressures at elevations close to the top of the Zone III rock, inboth the RB/FR and GB. To assist the staff in assessing the significance of theseexceedances, the applicant is requested to provide the following information:

(a) Provide in the FSAR plots in which the site-specific pressures and thepressures: considered in the standard design are compared separately for the
static and dynamic cases.
(b) Provide a summary of the calculations performed for below-grade exterior
walls of the RB/FR and CR, which support the statement in the FSAR that theeffects of the identified exceedences "on the out-of-plane bending moments andshear forces in the walls are small and are bounded by the standard design."
(c) Since the structural fill that is placed above the top of the Zone Ill rock is notrepresented in the SSI analyses of the RB/FR and CR that are documented in theFSAR, FSAR Figures 3.8.4-201 through 3.8.4-208 do not show site-specificpressures at elevations above the top of the Zone III rock. Therefore, describe inthe FSAR how the adequacy of the below-grade exterior walls is verified atelevations above the top of the Zone III rock.
(d) Describe in the ESAR how the pressures computed from the site-specific SSIanalyses (without the structural fill) would be affected if the structural fill were tobe considered in the SSI analyses of the RB/FR and CR.
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The questions in this RAI are based on the December 2013 North Anna Unit 3(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedancesof the certified seismic design response spectra (CSDRS). Subsequently, in theSeismic Closure Plan (SCP), which was submitted to the NRC by letter NA3-14-043, dated October 22, 2014 (ADAMS Accession Number ML14297A199),Dominion included a commitment to revise the COLA to include seismic lateralpressure results from the RB/FB and CB SSI analyses of partial and full columnsubgrade profiles, which are performed using a revised site-specific designground motion based on the updated 2013 Ground Motion Prediction Equations(GMPE).

ESAR Sections 3G.7.5.6 and 3G.8.5.6 will provide the site-specific lateralpressure demands on below-grade exterior walls of the RB/FB and CB,respectively, and address the topics in this RAI. The changes to ESAR Appendix3G are included in the FSAR markups submitted with this revised RAI response.Certain of the referenced sections or figures were in the COLA markupssubmitted by Dominion Letter No. NA3-15-018, dated July 31, 2015, Enclosure12.

Following are the responses to the specific questions.

(a) Comparison of Site-Specific and Standard Design Lateral PressureDemands

The site-specific dynamic pressures are calculated from the SASSI201 0 resultsfor the contact spring forces located at the interfaces between the wall shellelements and the near-field subgrade solid elements as described in Section 5.5of the RB/FB and CB seismic analysis technical reports (References 1 and 2).The RB/FB and GB site-specific sliding analyses provide the lateral passivepressures required to ensure the sliding stability of the RBIFB and CB at the NA3site. The site-specific lateral passive pressure demands on the RB/FB and CBbelow-grade exterior walls are calculated as described in Section 5 of RB/FB andCB stability reports (References 3 and 4), following a methodology that isconsistent with the methodology used for the standard design. This informationwill be presented in FSAR Sections 3G.7.5.5 and 3G.8.5.5.

Figures 7-1 through 7-8 in the RB/FB stability report (Reference 3) present thecomparisons of the site-specific lateral pressure demands on the below-gradeexterior walls of the RB/FB with the corresponding lateral pressures consideredin the standard design. These comparisons will be presented in FSAR Figures3G.7-205 through 3G.7-212. Comparisons of the site-specific lateral pressuredemands on the GB below-grade exterior walls with the corresponding lateralpressures considered in the standard design of the GB are presented in Figures
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7-1 through 7-8 in the CB stability report (Reference 4) and will be included inFSAR Figures 3G.8-203 through 3G.8-210. The two plots in each of thesefigures:

1. Separately compare the site-specific static and dynamic lateral pressure
demands with the static and dynamic lateral pressure loads used for the
standard design

2. Separately compare the site-specific total pressures (static plus dynamic)
and the site-specific maximum passive lateral pressures required forsliding stability of the RB/FB and CR at the Unit 3 site with thecorresponding loads used for the standard design.

The dynamic lateral pressures and required passive lateral pressures wereobtained as the envelope of the LB, BE, and UB results from:

*SSI analyses of partial column profiles (RB/FB SSI Analysis Cases 1through 3 in Table 4.2-1 of Reference 1 and CB SSI Analysis Cases 7through 9 in Table 4.2-1 of Reference 2).

*SSI analyses of full column profiles (RB/FR SSI Analysis Cases 4 through6 in Table 4.2-1 of Reference 1 and CR SSI Analysis Cases 10 through 12in Table 4.2-1 of Reference 2).

Figures 7-1 through 7-8 of Reference 3 show that near the slab at Elevation270.3 ft NAVD88 (standard design Elevation -1.50 in), the site-specific dynamicand total lateral pressure demands on the RR/FR below grade exterior wallsexceed the lateral pressures used for the standard design of the RB/FRstructures. The comparisons in these figures also show that the passive lateralpressures required to ensure the sliding stability of the RB/FR at the NA3 site areenveloped by the corresponding passive lateral pressures used for the standard
design for the RB/FR wall capacity check. The maximum total site-specific lateralpressures are used as input for the site-specific evaluations of the RB/FRstructures to demonstrate that the capacities of the RB/FR below-grade exteriorwalls are sufficient to resist the Unit 3 site-specific lateral pressure demands.This information will be presented in FSAR Section 3G.7.5.6.

Figures 7-1 through 7-8 of Reference 4 show that near the slab at Elevation267.9 ft NAVD88 (standard design Elevation -2.25 m) and near the top of the CRbasemat at Elevation 251.0 ft NAVD88 (standard design Elevation -7.40 mn), thesite-specific dynamic and total lateral pressure demands exceed the lateralpressures used for the standard design of the CB structures. Figures 7-3 and 7-4of Reference 4 also show that the lateral passive pressures required to ensurethe stability of the CR against sliding in the EW direction exceed the pressuresused for the standard design for the CR wall capacity check. The site-specific CR
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structural evaluation uses these site-specific lateral load demands as input todemonstrate that the standard design of the CB structure is adequate towithstand the Unit 3 site-specific lateral pressure demands on the CB below-grade exterior walls. This information will be presented in FSAR Section3G.8.5.6.

(b) Evaluations .of Capacity of RB/FB and CB Structures for NA3 Site-SpecificLateral Pressure Demands

FSAR Sections 3G.7 and 3G.8 will present the evaluations of the capacities ofthe RB/FB and CB structures to withstand the NA3 site-specific seismic loads.To address the exceedances of the seismic lateral pressures on the RB/FB andGB below-grade exterior walls, the site-specific seismic lateral pressure loadswere applied on the NASTRAN finite element models used for the standarddesign to calculate the site-specific stress demands on the RB/FB and CB below-grade exterior walls.

Table 5.3.3-11 of the RB structural evaluation report (Reference 5) and Table5.3.3-4 of the FB structural evaluation report (Reference 6) provide the seismiclateral pressure loads considered by the site-specific evaluation of the RB andFB structures. Table 5.6-3 of the CB structural report (Reference 7) provides thesite-specific seismic lateral pressure loads used for the stress analyses of the GBstructure. These site-specific seismic lateral loads were obtained as theenvelope of the results from the SSI analyses of the partial and full columnprofiles. The calculations in Section 7 of References 3 and 4 showed that thestatic lateral pressure demands on the RB/FB and CB below-grade exterior wallsat Unit 3 site are enveloped by the static lateral pressure loads considered by thestandard design. The site-specific evaluations of RB, FB and GB structuresconservatively considered the static lateral pressure loads used for the standarddesign.

The stress demands obtained from the NASTRAN stress analyses of the RBIFBand GB structures included stresses from site-specific seismic loads andstresses from other non-seismic design loads, which were combined based onthe governing seismic load combinations. The total demands were thencompared with the design code allowables to demonstrate that the standarddesign of the RB, FR and GB below-grade exterior walls is adequate to withstandthe lateral pressure demands at the Unit 3 site. References 5, 6 and 7 provide adetailed description of the site-specific evaluations performed for the RB, FB andGB structures, respectively.

Section 7.4 of the GB structural report (Reference 7) presents the site-specificevaluation of the GB below-grade exterior walls to withstand the passive lateralpressures required for the sliding stability of the GB at the Unit 3 site. This
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evaluation used the lateral pressure loads provided in Table 7.4-1 of Reference 7that were developed based on the results of sliding stability analyses presentedin Section 5 of the CB stability report (Reference 4). The results of the site-specific evaluation demonstrated that the capacity of GB below-grade exteriorwalls is sufficient to resist these lateral passive pressure demands. Since thelateral passive pressures required for the sliding stability of the RB/FB areenveloped by the corresponding lateral pressure loads used for the standarddesign, as shown in Figures 7-1 through 7-8 of Reference 3, the capacity of RBand FB below-grade exterior walls is also adequate to resist these lateral passivepressure demands.

(c) Lateral Pressures from Structural Fill Above Top of Zone Ill Rock

The site-specific SSI analyses of the RB/FB and GB, performed for the bestestimate (BE), lower bound (LB) and upper bound (UB) full column profiles,include the in-situ saprolite materials located above the top of Zone Ill rock.FSAR Sections 3A.16.3.1 and 3A.16.3.2, respectively, will describe the fullyembedded models of the RB/FB and GB used for these analyses. These modelsinclude near-field solid elements representing the limited horizontal extent of thestructural fill material backfilled around the RB/FB and GB above the top of ZoneIll rock. Gontact springs connect the near-field elements of the structural fill withthe shell elements representing the RB/FB and GB below-grade exterior walls.The force time history results obtained from these contact spring elements wereused to calculate the dynamic lateral pressures from the structural fill asdescribed in Section 5.5 of References 1 and 2.

Figures 7-5 through 7-8 of the RB/FB stability report (Reference 3) present thedynamic lateral pressures from the structural fill placed around the RB/FB below-grade exterior walls. These dynamic lateral pressures were obtained as theenvelope of the results of the site-specific SSI analyses of the RB/FB for the BE,LB and UB full column profiles (Analysis Gases 4 through 6 in Table 4.2-1 ofReference 1). These figures show that the magnitudes of the dynamic lateralpressures from the softer subgrade materials (engineered fill and saprolite) aresmaller than the magnitudes of the dynamic lateral pressures acting on theRB/FB below-grade exterior walls near the Zone Ill rock top elevation.

Figures 7-5 through 7-8 of the GB stability report (Reference 4) present thedynamic lateral pressures from the structural fill placed around the GB below-grade exterior walls. These dynamic lateral pressures were obtained as theenvelope of the results of the site-specific SSI analyses of the GB for the BE, LBand UB full column profiles (Analysis Gases 10 through 12 in Table 4.2-1 ofReference 2). These figures show that the magnitudes of the dynamic lateralpressures from the softer subgrade materials are smaller than the magnitudes ofthe dynamic lateral pressures acting on the GB below-grade exterior walls belowthe Zone Ill rock top elevation.
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The stability evaluations presented in Section 5 of References 3 and 4 assume
that the concrete fill and the Zone Ill rock provide the lateral passive pressure
resistance required for the RB/FR and GB sliding stability at the Unit 3 site.
These analyses conservatively neglect the lateral resistance provided by the
subgrade materials located above the top of the Zone Ill rock. The lateral
passive pressures on the below-grade exterior walls from the structural fill are
small because the stiffness of the structural fill is much lower than the stiffness of
the concrete fill placed around the RB/FR and GB below the Zone Ill rock top
elevation.

(d) Effect of Structural Fill on Lateral Pressure Results

Comparison of lateral pressures obtained from the RB/FR SSI analyses of the
partial column profiles (Figures 7-1 through 7-4 of Reference 3) with the
corresponding lateral pressures obtained from the RB/FB SSI analyses of the full
column profiles (Figures 7-5 through 7-8 of Reference 3) indicates that the
consideration of the subgrade material on the top of the Unit 3 rock amplifies the
lateral pressures on the RB/FB below-grade exterior walls near the top of the
Zone Ill rock. Comparison- of lateral pressures obtained from the CB SSI
analyses of the partial column profiles (Figures 7-1 through 7-4 of Reference 4)
to the corresponding lateral pressures obtained from the CR SSI analyses of full
column profiles (Figures 7-5 through 7-8 of Reference 4) indicates that the
consideration of the subgrade material located above the Zone Ill rock reduces
the lateral pressures on the CR below-grade exterior walls near the top of the
Zone Ill rock and amplifies the lateral pressures near the top of the GB basemat.
The site-specific evaluations of the RB/FB and GB structures consider seismic
lateral pressure loads that are obtained as the envelope of the results from the
SSI analyses of the partial and full column profiles and bound the effects of
structural fill on the site-specific dynamic lateral pressure demands.

References

1. WG3-U71-ERD-S-0001, Reactor/Fuel Building Complex Seismic Analysis
Report

2. WG3-U73-ERD-S-0001, Control Building Seismic Analysis Report

3. WG3-U71-ERD-S-0003, Reactor/Fuel Building Complex Stability Analysis
Report

4. WG3-U73-ERD-S-0003, Control Building Stability Analysis Report

5. WG3-U71-ERD-S-0004, Reactor Building Structural Design Report

6. WG3-U97-ERD-S-0001, Fuel Building Structural Design Report

7. WG3-U73-ERD-S-0004, Control Building Structural Design Report
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Note: References 3, 4, and 7 were submitted by Dominion letter Serial No. NA3-15-030, dated October 30, 2015. References 1, 5, and 6 were submitted byDominion letter Serial No. NA3-15-032, dated November 30, 2015. Reference 2is submitted by Dominion letter Serial No. NA3-1 5-033, dated December 2015.
Proposed COLA Revision

The changes to FSAR Appendix 3G are included in the ESAR markupssubmitted with this revised RAI response.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion
Docket No. 52-017

RA! NO.: 7538 (RAI Letter 125)
SRP SECTION: 3.8.5 - Foundations

QUESTIONS for Structural Analysis Branch

DATE OF RAI ISSUE: 06/05/2014

QUESTION NO.: 03.08.05-7
The maximum dynamic bearing pressures for the RB/FB, GB, and FWSC
basemats are reported in FSAR Tables 3.8.5-204 through 3.8.5-206 of theFSAR, for the BE, UB, and LB subsurface profiles. FSAR Table 3.8.5-204further indicates that the maximum site-specific dynamic bearing pressureexerted by the RBIFB on the underlying rock is 1.17 MPa, which is slightlygreater than the value of 1.10 MPa reported in ESBWB DCD Tables 2.0-1 and3G.1-58 for the "hard" site condition. Similarly, FSAR Table 3.8.5-205 indicatesthat the maximum site-specific dynamic bearing pressure exerted by the CB onthe underlying concrete fill is 0.52 MPa, which is greater than the value of 0.42MPa reported in ESBWB DCD Tables 2.0-1 and 3G.2-27 for the "hard" sitecondition.

Since the site-specific maximum dynamic bearing pressures for the RB/FB andCB exceed the values reported in the DCD for the "hard" site condition, which isthe DCD condition that most resembles the underlying rock or concrete fillmaterials at the NA3 site, the applicant is requested to evaluate whether the site-specific bending moments and shears induced in the RB/FB and CB basemats,due to load combinations that include seismic loads, are bounded by the bendingmoments and shears considered in the standard design. In addition confirm thatthe dynamic bearing pressures for the RBIFB, GB, and FWSC basemats are lessthan the allowable dynamic bearing capacities of the underlying rock or concretefill material.
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Dominion Response

This response revises and supersedes the response submitted in NA3-14-030R,
dated August 11, 2014 (ADAMS Accession No. ML14225A019). It also
incorporates related information provided to the NRC in the North Anna Unit 3Seismic Closure Plan (SCP) (ML14297A199). In the SCP, Dominion committed
to revise this RAI response to document results of the structural evaluation of thefoundations. As noted in the SCP, these evaluations consider the site-specific
seismic demands obtained from the revised set of site-specific soil-structure
interaction (SSI) analyses.

Comparison with Standard Desigqn Dynamic Bearing Pressures

As described in Section 6 of References 3, 4 and 3, the site-specific dynamicbearing pressure demands were calculated using the same methodology thatwas used for the standard design and the results of the revised site-specific SSIanalyses of the RB/FB, CB and FWSC, respectively. Table 6-1 of Reference 1presents a summary of the calculations of site-specific dynamic bearing
pressures under the RB/FR common basemat. These dynamic bearing pressure
demands are calculated using the results of the site-specific SSI analyses of theRB/FR documented in Reference 1. Table 6-1 of Reference 2 presents thecalculations of the dynamic bearing pressure demands on the concrete fill placed
under the CR basemat at NA3 site that are calculated using the results of thesite-specific SSI analyses of the CR presented in Reference 2. The calculations
of the dynamic bearing pressures on the concrete fill placed under the FWSC
basemat are presented in Table 6-1 of Reference 3. The dynamic bearing
pressure demands on the FWSC basemat are calculated using the results of thesite-specific SSI analyses of FWSC standalone model and the site-specific SSSIanalyses of FWSC-CB SSSI combined model documented in References 6 and
5, respectively.

Table 1 of this RAI response compares the maximum site-specific bearingpressure demands on the RB/FR, CR, and FWSC basemats calculated inReferences 1, 2 and 3, respectively, with the standard design dynamic bearingpressure demands from ESBWR DCD Table 2.0-1 for the soft, medium and hardgeneric subgrade stiffness conditions. The hard rock generic subgrade mostresembles the underlying rock or concrete fill materials at the NA3 site. Thecomparisons in Table 1 show that the site-specific dynamic bearing pressuredemands on the RB/FR and CR basemats exceed the standard design dynamic
bearing pressure demands for the hard rock generic subgrade, but areenveloped by the standard design bearing pressure demands for the medium stiffgeneric subgrade. Table 1 also shows that the standard design dynamic bearingpressure demand on the FWSC basemat for the hard rock generic subgrade
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condition envelopes the site-specific dynamic bearing pressure demand on theFWSC basemat.

Sections 3G.7.5.5, 3G.8.5.5, and 3G.10.5.5 will be added to the FSAR tosummarize the calculations of the site-specific dynamic bearing demands on thebasemats of the RB/FB, CB, and FWSC, respectively.

Structural Evaluations for Bending Moment and Shear Demands

References 8 through 11 describe the site-specific evaluations of the SeismicCategory I RB, FB, GB and FWSC structures, respectively, including theevaluations of the site-specific bending moment and shear force demands on thereinforced concrete basemats. The NA3 structural evaluations use the site-specific seismic load combinations, which are identified for the Seismic CategoryI buildings in the structural evaluation reports (References 8 through 11) andwhich are based on the load combinations identified in DCD Tables 3.8-15(reinforced concrete structures) and 3.8-16 (steel structures). For loadcombinations in these tables that do not include the seismic loads, no NA3 site-specific evaluations are performed, as the standard design for these loadcombinations remains valid. The "seismic load combinations" refer to those loadcombinations that include site-specific seismic loads and it is those loadcombinations that are addressed in the site-specific structural evaluations andthat are discussed below. The "seismic load combinations" include non-seismicloads in the combinations that are identified in DOD Tables 3.8-15 and 3.8-16and in the tables for the RB/FB, GB, and FWSC in the respective reports.

The evaluations of the Seismic Category I basemats for the NA3 site-specificconditions consist of the following steps:

(1) develop site-specific seismic loads for all Seismic Category I structures
from the results of the SSI analyses that bound the effects of structural
stiffness variations, structure-soil-structure interaction (SSSI), and soilseparation on the seismic response of the Seismic Category I structures atthe NA3 site2

(2) perform structural analyses, using the same NASTRAN finite element (FE)stress analysis models that were used in the standard design, for the NA3site-specific seismic loads developed in Step (1)
(3) calculate the site-specific combined total bending moment and shear forcedemands for the seismic load combinations that combine the demands due

2 Note that the effects of separation of the soil from the concrete under the FWSC are being
evaluated to address NRC Audit 1 Action Item 091015S042B. As described in the action item,Dominion is revising the FWSC seismic analysis report (Reference 6) to include results from twoadditional sensitivity analyses on the FWSC to address soil separation. The revised report will beavailable for NRC review during Audit 2.
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to the NA3 site-specific seismic loads calculated in Step (2) and the
demands due to non-seismic loads calculated for the standard design

(4) calculate the flexural stresses generated by the site-specific total bending
moment demands calculated in Step (3) for selected elements in the FEmodels of the Seismic Category I basemats using the same methodology asthat used for the standard design

(5) compare the flexural stresses calculated in Step (4) and the transverse
shear force demands calculated in Step (3) with the corresponding codeallowable using the same approach as that used for the standard design todemonstrate the structural adequacy of the standard design of the Seismic
Category I basemats for the NA3 site

Tables 6.2.4-11 through 6.2.4-13 of Reference 8 and Tables 6.2.4-3 through6.2.4-5 of Reference 6 present the element force and moment (including bendingmoments and shear forces) results obtained from the RB/FB structural analysesperformed for the site-specific seismic loads. These tables provide results forselected elements in the RBIFB NASTRAN FE model, including nine elementsselected for different locations within the RBIFB complex basemat. These site-specific seismic demands are combined with the corresponding results from theanalyses of non-seismic loads to calculate the combined total bending momentand shear force demands on the RB/FR complex basemat. Tables 6.3.3-4 and6.3.3-5 of Reference 8 and Table 6.3.3-3 of Reference 6 provide the combinedsite-specific bending moment and shear force demands for critical seismic load
combinations RB-9 and FB-9. Tables 7.3.1.1-5 and 7.3.1.1-6 of Reference 8 andTable 7.3.1.1.1-4 of Reference 6 provide the total flexural stress demandsresulting from the total bending moments generated by the critical seismic loadcombinations and compare them with the allowable concrete and rebar stresses.The transverse shear demands for selected load combinations for the RB and FRportions of the combined basemat are compared with the code allowable values
in Table 7.3.1.3-1 of Reference 8 and Table 7.3.1.1.3-1 of Reference 6,respectively. These comparisons show that the capacity of the RB/FR complexreinforced concrete basemat is adequate to withstand the site-specific seismic
demands in combination with other non-seismic loads. The results indicate thatthere is available design margin for the RB/FB complex basemat at the NA3 site.

Tables 6.2-16 through 6.2-18 of Reference 7 present the results of theNASTRAN analyses of the CD FE model for the site-specific seismic loads. Site-specific seismic bending moment and shear force demands are presented inthese tables for four elements selected at different locations within the CDbasemat. Table 6.3-10 of Reference 7 provides the combined site-specificbending moment and shear force demands in these four elements for the criticalload combination CB-9, which includes the site-specific seismic load demandscombined with other non-seismic loads. In Table 7.3-7 of Reference 7, theflexural stress demands resulting from load combination GB-9 element results(including seismic bending moment demands) are compared with the allowable
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concrete and rebar stresses. The comparison of the transverse shear demandsfor selected load combinations (including CB-9) with the code allowable values is
presented in Table 7.3-13 of Reference 7. The comparison of the site-specific
demands from load combination CB-9 with the code allowable in Tables 7.3-7
and 7.3-13 of Reference 7 shows that the standard design of the CB basemat is
adequate to resist the NA3 site-specific bending moment and shear demands on
the CB basemat with available design margin.

Tables 6.2-13 through 6.2-15 of Reference 11 present the results of the
NASTRAN analyses of the FWSC FE model for the site-specific seismic loads.
Bending moments and shear forces are presented in these tables for four
selected elements of the FWSC basemat. Table 6.3-5 of Reference 11 provides
the site-specific combined total bending moment and shear force demands in
these four selected elements for the critical load combination FWSC-6, which
includes the site-specific seismic load demands. Table 7.2-3 of Reference 11compares the flexural stress demands resulting from load combination FWSC-6
element results (including seismic bending moment demands) with the allowable
concrete and rebar stresses. The transverse shear demands for the selected
load combinations, which include FWSC-6, are compared with the corresponding
code allowable values in Table 7.2-9 of Reference 11. The comparisons in
Tables 7.2-3 and 7.2-9 of Reference 11 demonstrate that the standard design of
the FWSC basemat is adequate for the NA3 site with available design margin.

FSAR Sections 30.7 and 30.9 will summarize the results of the site-specific
evaluations regarding the capacity of the common reinforced concrete basematsupporting the containment' structure, RB, and FB for the NA3 site. The results
of the site-specific stress evaluation of the CB basemat will be presented in
FSAR Section 30.8. FSAR Section 30.10 will present a summary of the results
of the site-specific stress evaluation of the FWSC basemat, and, if necessary, will
be revised upon completion of the soil separation study of the concrete fill under
the FWSC (see Note 1 above).

Comparison with Allowable Dynamic Bearingq Capacity

Table 1 provides comparisons of the maximum site-specific dynamic bearing
pressure demands with the allowable dynamic bearing capacity of the NA3
subgrade supporting the RBIFB, GB, and FWSC specified in FSAR Table 2.5.4-
211. These comparisons demonstrate that the NA3 subgrade, which has acapacity that is much higher than the dynamic bearing pressure demands from
the RB/FB, CB and FWSC basemats, is adequate to resist the dynamic bearing
pressure demands from the three Seismic Category I foundations.
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Table I Comparison of Dynamic Bearing Pressure Demands on Seismic
Category I Foundations

Site-Specific Dynamic Standard Design Dynamic Bearing
Basemat BaigPressure (MPa) Pressure (MPa) 1)

Demand Allowable 2) Soft Medium Hard
________ ________Subg~rade Subgrade Subgrade

RB/FB 1.37 1.10 2.70 1.10
GB 1.46 9.5 0.50 2.20 0.42

FWSC 0.89 ______ 0.46 0.69 1.20
1) Values specified in Table 2.0-1 of ESBWR DOD Tier 2
2) Allowable dynamic bearing.pressure per FSAR Table 2.5.4-211

References

1. WG3-U71-ERD-S-0003, Reactor/Fuel Building Complex Stability Analysis
Report

2. WG3-U73-ERD-S-0003, Control Building Stability Analysis Report
3. WG3-U63-ERD-S-0002, Firewater Service Complex Stability Analysis

Report

4. WG3-U71-ERD-S-0001, Reactor/Fuel Building Complex Seismic Analysis
Report

5. WG3-U73-ERD-S-0001, Control Building Seismic Analysis Report
6. WG3-U63-ERD-S-0001, Firewater Service Complex Seismic Analysis

Report

7. WG3-U73-ERD-S-0002, Control Building and Firewater Service Complex
Seismic Structure Soil Structure Interaction Analysis Report

8. WG3-U71-ERD-S-0004, Reactor Building Structural Design Report
9. WG3-U97-ERD-S-0001, Fuel Building Structural Design Report
10. WG3-U73-ERD-S-0004, Control Building Structural Design Report
11. WG3-U63-ERD-S-0003, Firewater Service Complex Structural Design

Report

Note:

References 1, 2, 3, 10 and 11 were submitted by Dominion letter Serial No. NA3-
15-030, October 30, 2015. Note that Reference 11 will be revised to address the
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effects on the FWSC structure due to separation of the soil from the concrete
under the FWSC and will be available for NRC review during Audit 2.

References 4, 7, 8 and 9 were submitted by Dominion letter Serial No. NA3-15-
032, November 30, 2015.

References 5 and 6 were submitted by Dominion letter Serial No. NA3-15-033,
December 2015.

Proposed COLA Revision

COLA Part 2, FSAR Chapter 3 will be revised as shown on the COLA markups
submitted with this RAI response.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 7580 (RAI Letter 130)

SRP SECTION: 04.02 - FUEL SYSTEM DESIGN

QUESTIONS for the Reactor System Branch

DATE OF RAI ISSUE: 06/24/2014

QUESTION NO.: 04.02-1

As noted in NAPS Departure 3.7-1, the site-specific SSE design ground motion
for the purpose of seismic design, analysis, and qualification of structures,
systems, and components exceeds the ESBWR Certified Seismic Design
Response Spectra (CSDRS). The ESBWR standard plant seismic analysis,
which utilizes the CSDRS, formed the basis for the GE14E fuel assembly and
ESBWR Marathon control rod blade mechanical designs. DCD Tier 2*
Reference 4.2-4 describes the structural capability of the GE14E assembly and
assembly components to withstand seismic/dynamic loading. DCD Tier 2*
Reference 4.2-8 describes the structural capability of the ESBWR Marathon
control rod blade.

Provide information in NAPS FSAR Section 4.2 that demonstrates that the NAPS
fuel assembly and control rod blade mechanical loads remain bounded by the
component design analyses and testing performed for the ESBWR certification.
If exceeded, provide the results of additional testing and analyses that
demonstrate acceptability of the components throughout their design lifetime.

Dominion Response

The questions in this RAI are based on the December 2013 North Anna Unit 3
(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedances
of the certified standard design response spectra (CSDRS). Subsequently, in the
Seismic Closure Plan (SCP), which was submitted to the NRC by letter NA3-14-
043, dated October 22, 2014 (ADAMS Accession Number ML14297A199),
Dominion included a commitment to revise the COLA to provide the site-specific
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seismic analysis results for the fuel assemblies and control rods to address this
RAI.

Evaluations to address this RAI have been performed for the NA3 site-specific
conditions. GEH Technical Reports NEDC-33240P-A, "GEI4E Fuel Assembly
Mechanical Design Report" (Reference 1) and NEDE-33244P-A, "ESBWR
Marathon Control Rod Mechanical Design Report" (Reference 2), which are
incorporated by reference in DCD Table 1.6-1, describe the structural evaluations
of the fuel assemblies and control rods for the standard design. Seismic
analyses of the fuel assemblies and control rods for the NA3 site conditions have
been performed using the same methodologies used in the standard design
evaluations. The results of these analyses are documented in Technical Reports
WG3-002N9544, "North Anna 3 Site-Specific Supplement to NEDC-33240P-A,
GE14E Fuel Assembly Mechanical Design Report" (Reference 3), and
002N8005, "North Anna 3 Control Rod Seismic Analysis" (Reference 4), which
have• been submitted to the NRC and are being incorporated by reference in
Table 1.6-201. In addition, results of the site-specific analyses will be described
in Section 4.2, and Table 1.8-201 and COLA Part 7 will list Section 4.2 as part of
NAPS Departure 3.7-1.

Because both the CSDRS and the site-specific ground motion response spectra
apply to NA3, as defined in Section 3.7.1, the seismic analyses of the fuel
assemblies and control rods consist of both the standard design analyses and
the site-specific analyses (References 1 through 4).

Based on the evaluation of the fuel assemblies (Reference 3), the site-specific
seismic conditions result in fuel assembly seismic accelerations that exceed the
standard design values but are bounded by the standard design report's
acceptance limits for the GEI4E fuel. On this basis, the standard design fuel
assemblies are acceptable for NA3.

For the control rods, the site-specific evaluations indicate that the standard
design of the control rods is acceptable for NA3. The standard design control rod
evaluations are bounding for the site-specific conditions, with the exception of
three evaluations. The NA3 site-specific evaluation calculated a maximum
horizontal fuel channel oscillation amplitude that is approximately 10 percent
higher than the corresponding fuel channel oscillation amplitude of the standard
design. Reviews of this increase indicated that two control rod components and
the seismic scram testing could potentially be affected by the slightly larger
seismic fuel channel oscillations. The two components and the seismic scram
testing are further evaluated using the same methodology as the standard design
analyses and the NA3 seismic loading. Results of the site-specific control rod
evaluations, which are documented in Reference 4 (proprietary version), indicate
that the standard design of the control rods remains acceptable as follows:
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* Wing outer edge: There is an increase in maximum strain at the outer
edge of the control rod wing, but the resulting strain remains less than the
material allowable strain.

,, Absorber tube to tie rod weld: There is an increase in maximum stress at
the absorber tube to tie rod weld, but the maximum stress remains below
the material allowable stress.

*Seismic scram testing: Testing of an ABWR Marathon control rod, as
described in Reference 2 and DCD Section 4.2.4.2, confirmed that scram
time requirements were met through 40 mm of fuel channel oscillation with
no control rod damage. Although the NA3 value exceeds the standard
design value, the testing bounds both the standard design value and the
NA3 value.

To provide the complete basis for the seismic adequacy of the fuel assemblies
and control rods, FSAR Table 1.6-201 will be revised to incorporate References
3 and 4. FSAR Section 4.2 will also be revised to reference the site-specific
reports, and Table 1.8-201 and COLA Part 7 will list Section 4.2 as part of NAPS
Departure 3.7-1. These COLA changes address the NA3 seismic response
spectra exceedances and their impact on the fuel assemblies and the control
rods. Assurance that the initial fuel and control rods to be loaded into the core
are designed to withstand design bases seismic loading is to be provided by
verifying that the loads do not exceed the allowable values applicable to NA3
through the performance of ITAAC 15 of DOD Tier 1, Table 2.1.1-3 (fuel
assemblies), and COLA Part 10, ITAAC 1, Table 2.4.19-1 (control rods). These
ITAAC require that there be a seismic and dynamic analysis of the fuel and of the
control rods to be loaded into the initial core. For NA3, these analyses would be
performed using both the CSDRS and the NA3 response spectra according to
the definition of the NA3 Safe Shutdown Earthquake for implementing seismic-
related ITAAC. For the standard design fuel assemblies and control rods, the
evaluations in References 1 through 4 provide this assurance and the ITAAC
would verify that the initial fuel and control rods are the design that has been
analyzed. If a different design is used for the fuel or control rods, then dynamic
analyses specific to the designs would be performed using the methodology in
the standard design and using seismic inputs for both the CSDRS and NA3
seismic response spectra to verify the ITAAC acceptance criteria are met. NRC
prior approval of the dynamic analyses would be necessary to change to a
different design because the analyses reports (References 1 through 4) are
designated as Tier 2* information.
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References:

1. Global Nuclear Fuel, NEDC-33240P-A, "GE14E Fuel Assembly
Mechanical Design Report," Proprietary (NEDO-33240-A, Nonproprietary).

2. GE Hitachi Nuclear Energy, NEDE-33244P-A, "ESBWR Marathon Control
Rod Mechanical Design Report," Proprietary (NEDO-33244-A,
Nonproprietary).

3. Global Nuclear Fuel, WG3-002N9544, "North Anna 3 Site-Specific
Supplement to NEDC-33240P-A, "GE14E Fuel Assembly Mechanical
Design Report," submitted to NRC by Dominion letter Serial No. NA3-15-
023 (August 31, 2015).

4. GE Hitachi Nuclear Energy, 002N8005, "North Anna 3 Control Rod
Seismic Analysis" (proprietary and public versions), submitted to NRC by
Dominion letter Serial No. NA3-15-023 (August 31,2015).

Proposed COLA Revision

COLA Part 7, "Departures Report," and Part 2 FSAR Sections 1.6, 1.8, and 4.2
will be revised as indicated on the COLA markups submitted with this RAI
response.
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RESPONSE TO REQUEST FOR ADDITIONAL IN FORMATION

North Anna Unit 3

Dominion

Docket No. 52-017
RAI NO.: 7547 (RAI Letter 127)

SRP SECTION: 19.2 - Review of Risk Information Used to Support
Permanent Plant-Specific Changes to the Licensing Basis:
General Guidance

QUESTIONS for Seismic and Structural Branch

DATE OF RAI ISSUE: 06/24/2014

Question No.: 19.02-1

10 CFR 52.79 (a) (46) requires that each application for combined license (COL)must include a description of the plant-specific probabilistic risk assessment
(PRA) and its results. 10 CFR52.79 (d) (1) further requires that this plant-specific
PRA must use the PRA information for the referenced design certification (DC)
and must be updated to account for site-specific design information and any
design changes or departures. Regulatory Guide 1.206, "Combined License
Applications for Nuclear Power Plants (LWR Edition)" includes Regulatory
Position Part I, "Standard Format and Content of Combined License
Applications." According to Section C.1.19.3 of this part, the scope of the
assessment should be "a Level I and Level 2 PRA that includes internal andexternal events and addresses all plant operating modes." The NRC staff
developed an Interim Staff Guidance (DC/COL-ISG-020, ML1004912330) whichprovides a detailed process that a COL applicant may use to update the PRA-
based seismic margin analysis (SMA) of the referenced DC. Specifically,
DC/COL-ISG-020, Section 5.2 includes four technical activities for COL updating
as follows:

1. Updating plant system and sequence analysis (Section 5.2.1)
2. Updating seismic fragility evaluation including use of generic data

(Section 5.2.2)
3. Updating plant-level capacity of high confidence of low probability of

failure (HCLPF) (Section 5.2.3)
4. Post COL activities (Section 5.2.4)

DC/COL-ISG-020, Section 5.4 provides guidance on documenting the updated
assessment for the COL applicant. In support of the evaluation of the impact of
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the departure NAPS DEP 3.7-1 on the seismic margin assessment (SMA), FSARSection 19.2.3.2.4 states that "The seismic margin earthquake for the PRA-
based seismic margin assessment for Unit 3 is the SSE for each Seismic
Category I structure as provided in Section 3.7.1." The FSAR also indicates that
the site specific SMA will show that NA 3 is capable of safe shutdown inresponse to beyond design basis earthquakes and has a plant level HCLPF of at
least 1.67 times the peak ground acceleration (PGA) of NA 3 site-specific SSE
defined in the FSAR Section 3.7.1. The staff notes that the site-specific ground
motion response spectra defined as the foundation input response spectra
(FIRS) at the foundation level of each Seismic Category I structure in the FSAR
Section 3.7.1 are not enveloped by the ESBWR DC certified seismic design
response spectra (CSDRS). The exceedance in seismic input resulted in theincrease in seismic demand which exceeded seismic loads used for ESBWR
designs for several SSCs. Since the applicant only made a commitment in theFSAR that site-specific SMA will be performed before the fuel load, the staff
could not determine the acceptability of the updated SMA for the NA 3 site. The
staff believes that the site-specific SMA update needs to be completed before theissuance of the COL to reflect the actual site conditions. As such, the applicant is
requested to revise the applicable FSAR Chapter 19.0 Sections providing a
description of the updated analysis consistent with the guidance of DCICOL-ISG-
020, Sections 5.2 and 5.4 to address the issues raised in this RAI or to provide
an alternative approach to, meeting the regulations that underlie the acceptance
criteria in DC/COL-ISG-020.

Dominion Response

The questions in this RAI are based on the December 2013 North Anna Unit 3(NA3) COLA submittal, which included NAPS Departure 3.7-1 for exceedances
of the CSDRS. Subsequently, in the Seismic Closure Plan (SCP), which was
submitted to the NRC by letter NA3-14-043, dated October 22, 2014 (ADAMS
Accession Number ML14297A1 99), Dominion committed to revising the COLA to
include the results of a site-specific seismic margins analysis update to address
the NA3 seismic demands, and providing a response to this RAI.

The seismic demands for NA3 SSCs are based on the CSDRS and the site-
specific FIRS (Reference FSAR Section 3.7.1, Seismic Design Parameters).
Thus, the SMA for the CSDRS (Reference 1, Chapter 15) continues to beapplicable to NA3, to the extent that seismic analyses using the CSDRS continue
to apply, and is supplemented by the site-specific SMA update (Reference 2).

Consistent with guidance in DC/COL-ISG-020, Section 5.2, Dominion has
updated the SMA for the standard design's Seismic Category I structures toreflect the NA3 site conditions (Reference 2). The update evaluates the impacts
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of changing the peak ground acceleration (PGA) of the ESBWR CSDRS (0.5g) to
the PGA of the NA3 site-specific SSE GMRS (Ground Motion Response Spectra)
(0.55g) to reflect actual site conditions. Additionally, the seismic fragility analysis
(including the generic data) is updated to calculate HCLPF accelerations for
ESBWR structures, systems, and components (SSCs). This SMA update
concludes that the NA3 site-specific ESBWR plant is capable of withstanding an
earthquake of at least 1.67 times the SSE with a HCLPF, where the SSE is the
PGA of the NA3 site-specific GMRS (0.55g).

DC/COL-ISG-020, Section 5.4 provides guidance on documenting the updated
assessment activities identified in Section 5.2 for FSAR Chapter 19. Chapter 19
has been revised in accordance with that guidance. For clarity, the specific
guidance from Section 5.4 is addressed as follows:

(1) updated seismic initiating events based on available site- and plant-
specific information if the COL application references a DC

Response: There are no new initiating events; therefore no specific
change to Chapter 19 was necessary to address this guidance.

(2) identification of site-specific effects and plant-specific features, including
those that correspond to single event sequences

Response: There are no new site-specific effects or plant-specific features
that justify changes to the PRA model; therefore no specific change to
Chapter 19 is necessary to address this guidance.

(3) a summary of the systems model update for incorporating site-specific
plant features and site-specific effects if the COL application references a
DC

Response: There are no changes to the systems model for the PRA;
therefore no specific change to Chapter 19 is necessary to address this
guidance.

(4) a table with the HCLPF capacities for the effects and features in item (2)
of this list expressed in terms of the site GMRS for the COL scope

Response: Item (2) has no new site-specific effects; therefore, no specific
change to Chapter 19 is necessary to address this guidance.

(5) a list of cases (e.g., sequences) for which there is no significant change
from the certified design PRA-based seismic margin analysis
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Response: FSAR section 19.2.3.2.4 will be revised to discuss the site-
specific SMA update and Section 19.1.5 will be revised to include the NA3
site-specific SMA Update as a reference document.

(6) updated sequence-level and plant-level HCLPF capacities for those cases
with a significant change from the certified design PRA-based seismic
margin analysis, if any

Response: No specific change to Chapter 19 is necessary to address this
guidance because there are no cases with a significant change from the
certified design PRA-based seismic margin analysis and, therefore, there
are no changes to sequence-level and plant-level HCLPF capacities.

(7) site hazard information if the option 2 in Section 5.2.3 is performed and
risk metrics are calculated

Response: No specific change to Chapter 19 is necessary to address this
guidance as option 2 was not performed (option 1 was used as described
in DC/COL-ISG-020 section 5.2.3) and the guidance is therefore not
applicable.

(8) COL holder action items and interface requirements to be verified before
initial fuel loading

Response: Actions to address COL Action Item 19.2.6-1-A for comparing
as-built SSC HCLPFs to the assumptions in the SMA are included in the
FSAR. With the site-specific update to the SMA, Section 19.2.3.2.4
(which includes COL Action Item 19.2.6-1-A) will be revised to include
verification of requirements prior to initial fuel load to address the Unit 3
SSE as defined in Section 3. 7.1.

FSAR Section 19.2.3.2.4 currently requires the comparison and analysis for
HCLPFs of the as-built SSCs to be completed prior to fuel load. The certified
design SMA and the site-specific SMA update explain that verification of the
plant-specific HCLPF includes an as-built engineering walk-down to verify
assumptions made in the SMA and identify any components that require
strengthening if the as-built SMA indicates additional capacity margin is required.
FSAR Chapter 19 will be revised to address the other elements of the updated
analysis that are included in DC/COL-ISG-020, Sections 5.2 and 5.4.

For the Seismic Category II structures, which have not yet been designed, ESAR
Section 19.5 commits that these will be demonstrated to be greater than or equal
to 1.67 times the site-specific PGA. Also, for the non-seismic structures housing
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RTNSS Class C systems, the SSE ground input motion is correspondingly
increased as described in Section 19A.8.3, Augmented Design Standards.

References

1. NEDO-33201, GE Hitachi Nuclear Energy, "ESBWR Certification
Probabilistic Risk Assessment," NEDO-33201, Class I (Non-proprietary),
Revision 6, October 2010.

2. 003N1084, GE Hitachi Nuclear Energy, "North Anna Unit 3 Site-Specific
Seismic Margins Analysis Update"

NOTE: Reference 1 was submitted by GEH in letter MEN 07-237, Supplement 7,
dated October 7, 2010, on the ESBWR docket 52-010. Reference 2 is submitted
by Dominion letter Serial No. NA3-15-033, December 2015.

proposed COLA Revision

COLA Part 2, FSAR Chapter 19, and Part 7, Departure 3.7-1, will be revised as
shown on the COLA markups submitted with this response.
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