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U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20565-0001

Subject: Exelon Nuclear Texas Holding, LLC
Victoria County Station Early Site Penrit Appicaton
Response to Request for Additional Informion Letter No. 18
NRC Docket Ng- Q52.4

Attached I the response to the NRC saff que*i included in Rqest for Additional
Information (RAI) Letter No. 18, dated May 16, 2012. related to Early Site Pernit Application
(ESPA), Part 2, Section 02.05.02. NRC RAI Letter No. 1 contained one (1) Question. This
submittal comprises the complete response to RAI Letter No. 18, and Includes response to the
following Questin:

02.06.02-11

When a change to the ESPA is inckated bye Question response, the change will be
incorporated into the next routine revision of the ESPA, planned for no lWaer then
March 31, 2013.

This submnitta completes, the Exelon response to NRC RAI Letter No. 18, dated May 16,2012.

Enclosurel Is a ornpact disc (CD) containing the digital values used in preparing the RAI
response.

If any additional information Is needed, please contact David J. Distal at (610) 765-5517.

I declare under penalty of perury that the foregong Is true and corrc Executed on the I3"
day of July, 2012.

Respectfully,

Marlyn C. Kray
Vime President, Nuclear Project Developnent

a)03-7
,Q..
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Attachments:
1. Question 02.05.02-11

Enclosures..,,,.' . f-.4.
1. CD titled Vctorla County Station, Early Site Permit AWlation. Part 2, SSAR, RAI 2.6.2-11

Response, DigitalIFiles,NP-12-0026, Enclosure 1, July2012"

9..; •':... , , "t99. ' Z",;'

cc: -;USNRC,"DIrector, Office of New Reactors/NRLPO(6/oUt Enclosures) '

USNRC Pmrjeo Marnager, VCS, Division of New Reactor Licensing (w/Enclosures)
USNRC Region IV, Regional Administrator (wlout Enclosures)
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RAI 02.&02-11: -

Q u a~ n .:.. :•." . . . . ". . '.. -'".r , . .-- ,.:

This request for additional information (RAI) specilically addresses Recommendation 2.1
of the Fukushima Iole•-rTewm Task Force recommendatioris contained In SECY412-0025,
as it•pertainsto the seismic hazard evaluation. This.Reoommendation specifies the use
of NUREG-21 15, t Centrel•and Eastern United Statei S6mc Source Characterization
for Nudear.cFacdUIt'(CEUS-SC), In a site probabllistlcrselislc hazard anay~ls
(PSNA)A The NRCOstaffis NUREG-21.151in January2012. marking the completion
of ap"proximately fo~~r years of wolbm ork between NRC, fte Department of
Energy, 4d, the Electric PftW-rResearch InstitUte.

Conslstint with Recommendation 2;A, as well asthe need't•onsder the latest
available infmation In the PSIA forthe Victoria County Station planned reactor site,
the NRC staff requests that Exeton Nuclear Texws Holdings, LLC (Exelon):

a,•),Evauate tlt potential Impact of the newlyleaiid CEUS-SSC
modelwith potential local and regional refinements as Identified In the Y
CEUS-SSC model, on the seismic hazard crveis and the site-pecific
ground motion response sp (GMRS). Forrecýlation of the PSHA.
plase follow eher the cumulative absolute 46locity (CAV) filw or'
minimum magnitude spifi outlinedinWAftachment-1 to Sehn&

..Enclosure I of the March 12, 2012 letter "Request for information
pursuant to title 10 of the Code of Federal Regulat~ns 50.54(f) regarding
recomrmenations 2., 2.3,, an 9.3,'f V enear-trm task force review of
-insfqht# froo the FultushimaDal-Icdhraccientd (Agencywide Documents
Ac cessand Management Se Ac~s -foi. ML12053A340). .

'b) Modikfyth site-specificGMIRS If you determini chsngss'are necessary-'
given theevaluation performed In part a) above. " .. "

In order to nlie days to the curent lIcething schedule, the staff requests that you
respond wlthin-604,day5 otrecelpt of thisRMt or provide a scheduleafor your, response
within 30-dayMIi

a) An evaluation of the potential Impact of the newly released CEUS SSC model (NRC,
2012a) on the -actztion of seismic hazard curves and the site-specific ground
motion response spectra (GMRS) shows that mean hazard curves and spectral
accelerations developed from the CEUS SSC model are not significantly different
from the hazard curves and spectral a fal developed for Victoria County
Station (VCS) Early Site Permit Application (ESPA) (SSAR Figure 2.5.2-83) and
confirms the original information In the VCS ESP SSAR.

The basis for this conclusion Is a comparison of the VCS site GMRS with spectral
accelerations developed from the Houston, Texas, "demonstration site' analysis
provided in NUREG-21 15. Chapter Eight (NRC, 2012a).
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The three pwne of Fgue 1 show compaisons of mean herd rock hazard curves
from sever source models for 10 Hz, I Hz, and PGA remonse specra
accelerati . The h soo ne (f•rm Figur& 8.2-3j, .2-W and 8.2-a of NRC,
2012a) compare hazard it the Houston, Texas, demonsMtn site for the current
CEUS SSC source mode (heavy red WOe), the USGS model developed for the
National Seismic Hazard M Project (Petersen at al., 2008) (heavy bright gree
line), and a VCOLA" mode 0he blak line) that has been used for nuclear power
plant licensing application beliwee 2003 and 2009. According to the CEUS SSC
report. the "COLA" model Is the -PRO4 (EPRI, 1988) model upMd weh more
recent characteIzaons for the New Madr faultsouurce, the updated Charleston
seismi zone, and an update of maximun magnude valum for some seismic
sources near the Gulf of Mexico to reflec recent seismicity. Addition detait of this"COLA" modal are not available In the CEUS SSC report (NRC, 2012a). Calculations
of hazard for al three of them models use the EPRI (2004, 2008) ground motion
prediction equations (GMPE*) so ta the differences In hazard presented among the
three models are atibutabo dierences In the source models themselves.

Also shown In each of these thre panels are three additional men hazard curves
that have been inclded as part of this RAI response. The two olive groen lines are
hazard curves for the Houston (solid) and the VCS (dotted) sites from the USGS
source model and USGS GMPEs. The d9irence, then, between the solid ole
green and wold bright green hazard curves should ari from GMPE diffrences;
(EPRI (2004, 2006) vs. Petersen at al. (2006). The difference between the two olve
green ines (solid and dotted arse *oMb 4ther ifent locatioins within the USGS
model.

The third additiona lin (dotted biarAline) In, each pane Is the hard rock VCS ESP
SSAR huad*ve $or thatequomy. Slno both the blcdotd nd havy black
solid hazard curves use lOe EPRI (2004, 2006) GMPEs and both use updated
versions of the EPR model fte two lines might be execed to match each
ote closely. Thi. Othe case, in fact, only for the Hz hazard curves. The reasons
for the dWerences the hazard curves at hhr frequencies, w unknown - and
pertinent additional of the "COLA" model we not available in the CEUS SSC
report (NRC, 2012a) - h could be c*used by details of the geographic distribution
of local sei•mic activity r and/or dieren• e In low bound magnitudes used In
the two anasyses.



NP-12-0026
Attachment I

Page 3 of 7

1ES3

II
I

IE.04

1E.O6

CWAMOleM of 19 Hetoeld Rook
I~m Cwws

.cEIJSSC mod.12012(I )
O,,-COtLrA l*0 •2W0 oftwon)

-.oWaSe o32a.4ousumn)....USGSmadeltPmi •o•)
IHau~m USGS 20011

VCS F" 200
-- VCSESPSSM

Obi 0,1
1@W5,ss*aIM.s~viSs~Ig1

I

Figure la Houston demonmolin• ste 10 Hz hard rock hazrd curves: conpadsons
of several sourc* models.

NOTE: CEUS SSC model 2012 (Hou )', -CoLA mod 200m to 20m (Housmt),
and&USGS moW EPRI GM (Hous"onr taard curv. ftom NRC (2012a) - um
EM (2004, 200) OMP w01h the cld source models. "Houstn USES 200M "
w-d .VCS USGS 20MW had curv derived frm 200M USGS semc mre
model and OMP. [Peeuuen at al. (2008H. "ICS ESP SSAR hazrd curve
dev lorVCS ESPA SW- use EPPI (2004,2006) OMPEs.
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Figure lb Houso demosnion te 1 Hz hard rock hazard curves: comparisons
of sveral source models. See Figure Ia for hazard curves informtion.
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Figure Ic Houslon demosrato site P"A hard rock hazard curves: comparisons
of sewer models. S Flgr lafor hazard curves kftrmsalon.

For the purposes of this response the two curves for which the comparison is most
Important are the current CEUS SOC Wsurce model hazard curves for the Houston,
Texas, demontrtin vle (heavy red lines) and the VCS ESP SSAR (dotted black
lines). For this comparison, values for the VCS s GMR$ a taeWn directy from
SSAR Table 2.52-27 of the VCS ESP SOAR for 38 frequens ranging from 100 Hz
to 0.1 Hz. These values include sows.peclflc amplification factors going from rock to
free ground surface soil responses at the GMRShorzon.

Values for CEU$S SC rock ground motions coreqpnding to i10 and 10" mean
annual fequencies of exceedanc (MAFEs) for the Houston deofnsaon ste can
be interpolated from the hazard curves tobulated In Table 8.2.3-1 in NUREG-21 15
(NRC, 2012m) for 10 Hz, 1 Hz Wnd PGA (taken as equivalent to 100 Hz response
motions) spectral aC CeOns, shown in Figures 8.2-3e, 8-2-3b, and 8.2-3c,
r of the sme report. One additional CEUS SSC-based pair of IV0 and
IHouston rock values was estimated by using the rato of 100 Hz to 30 Hz

rock motions from the VCS ESP SOAR and assumn tha this ratio would be
approximated by the CEUS SSC results for 30 Hz If they were available. The CEUS
SWC rock results an modified to incorporate subsuface material amplification
factors as described below.

The basisfor the assumptiOW the rado of 100 Hzt o 30,Hz spectral acceleration
developed for the VCS site would be a oimat for the Houston demonstrto
site is that 1) this ratio Is stable for a wide range of crtical magnitudes and
distances, 2) both fte CEUS SSC and VCS ESPA SSAR models use the same
GMPEs, 3) the rock probabilistic selmic hazard analysis (PSHA) for the three
frequencies for which comparison Is directly made are very similar, and 4) the hazard
in the Houston-VCS region varies slowly with exact location.
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The besis for the assumption that eathquake hazard in the Houston-VCS regions
varies slowly is that: 1) the historical seismicity pattern on which recurrence
parameter are based is similar for both the CEUS SSC and VCS ESPA SSAR
studies, 2) serftqake in the region ar sparse and do not cause s fcant
dftrentiation in recurrence parameters within the region, and 3) the rock I0V and
10o MAFE results developed *rom USGS 2006 National Hazard Map Gridded data

similar for the Houston and VCS locations (Patersen at at. 2008) (and see the solid
and dotted olive green curves of Figures Ia. b and c).

The slow variation of earthquake recurrence parameters with location within the
Houston-VCS region as shown In both the USGS 2008 (Petersen at a., 2008) and
NUREG-2115 (NRC, 2012a) studies, as well as the detailed VCS region-specifi
evaluation of potential arth#qK sources, all Indicate that there we no Identified
potential local and regional refinements needed to the CEUS SSC model in the
Houston-VCS region.

The results of NUREG-2115 are based on minimum magnitude specificraton
outlined In Attachment I to Seismic Enclosure I of te March 12, 2012 letter
*Request for Infomiation pursuant to Title 10 of the Code of Federal Regulations
50.54(f) regrding Rwom a 2.1, 2.3, and 9.3, of the near4erm task force
review of insights from the Fuluwshln Dal-chl accident.' (NRC, 2012b) That Is, the
Houston dmonxxstaion II lt resuft specifically stf the minimum magnitude
specifications for devlopment of PSHA contained In Attachment I to Seismic
Enclosure 1 of the March 12, 2012 letter.

As mentioned above, Houston rock spec acceleration values from the CEUS SSC
report must be modified to consider subsurfce material properties ike those found
at the VCS site in order to make an i,-kind comparison of the GMRS. The VCS site
Is underlain by soils to depths of meny thousands of feet and is, therefore,
characterize• a a deep soll site. The VCS ESPA SSAR calculate ste-specific
aors for the amplification of the bees hard rock motion by the deep subsuface sA

column - see VCS ESPA SSAR Table 2.6.2-27. These factors are 1.2 for 10 Hz, 2.7
for I Hz, and 1.3 for 100 Hz (PGA). The CEUS 55C study develops site ampllfication
factorsfor a genericdese9 oi"site and so ch11Arceis Houston.

Comparison of the genei deep soil subsuitac material properte and amplification
factors from the CEUS SSC report with the subsurface material properties and
amplifcaton factors from the VCS ESPA SSAR at fre"q ies of 10 Hz. 1 Hz, and
100 Hz (PGA) shows that the CEUS SSC amplfication factors are similar or
somewhat lower (apprwomately 0.9 for 10 Hz, 2.6 for 1 Hz, and 1.4 for 100 Hz
[CEUS SSC report Figure 8.1-5]). Because the hard rock motion amplitudes for
Houston and the VCS sfte e silr, and the VCS ESPA SSAR amnplfication
factors ae site-speciic, the VCS ESPA SSAR amplification factors are used to
state the CEUS SSC anticipae freefield ground surface seismic hazard curves.

Usin the procedure rec ommnde In RG 1.20e (NRC. 2007) (as dofned In VCS
ESPA SSAR Seton 2.5.2.6) to develop 0*8 spectra from 10 and 10r MAFE
hazard curves, a hard rock *GMR& was developed from th three CEUS SSC
Houston rock curves and the additional 30 Hz point scaled from a VCS ESPA SSAR
hard rock "GMRS 30 Hz-to-100 Hz ratio. Again, these values were then assumed to
be closely approximate to a CEUB SSC equivalent rock GMRS at the VCS site.
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Next, these four points wrs scaled by th VCS WAR site-specifc amlficstion
factors to get approximate and prelimineq CEUS SSC VCS site GMRS points.
These points e shown in Figure 2 along with the VCS ESPA SSAR GMRS
spectrum. The ows that the estimated CEUS SSC VCS site GMRS points
developed in this way are very cdose to, and not signiicanty above, the VOS ESPA
SSAR points. Spesiicaly, the 10 Hz, 1 Hz, and PGA (100 Hz) VCS ESPA response
spectral acceleratns are 9.2%, 11.5%, and 5.4% lower than the estimates of the
CEUS SSC values based on the Houston demonswtron site values.

I

II
0.1

0.01

0.001
0.1 1 10 100

Figure 2 Comparison of the horizont VCS ESPA GMRS (from SSAR Table
2.5.2-27), and the 2012 Houston CEUS SSC GMRS.

Theefore, on te basis of tft evaluation, i Is concluded tha mpeeaion of te
CEUS;SSC moda for the VI*,* siswoul be expected to reutIn similar or slightly
higher GMRSmwots ta pvrd in the SSAR, bWt t Ot difference is not
significant wifti reasonably expe* d uncere y In te chate on of sismic
hazard. HeNce, It Is concluded as not necessry to rweclculale the PSHA to
implement the CEUS SSC model for the VS sift.

b) Because the VCS ESPA SSAR results and the estimated CEUS SSC results for the
VCS site ae not sgnMicaty diferent, th investigtion found no reason to revIse
the seismic design basis in the VCS ESPA SSAR based on an impilementation of the
CEUS SSC (NUREG-2115) model.
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NRC, 2012a, Nuclear Regulatory Commission 'Central and Eastern United States
Seismic Source Characterization for Nuclear Facilities," NUREG-21 15, U.S.
Nuclear Regulatory Commission, Washington, 0. C.

NRC, 2012b, Nuclear Regulatory Commission *Request for Information pursuant to
Title 10 of the Code of Weral Regulations 50.54(f) regarding Recommendations
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Assoltd" ESPA Revsins:

There are no ESPA changes associated with this response.

File RAl_02.05.02-11 _gur.DlgftslVduesade Is enclosed, which Includes the digital
values used In Figures la, 1b, Ic and 2.
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ENCLOSURE I

CD

v COW*ststa

Eafy Site Permit Appilcatlon, Part 2, $WAR,
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