e i

LIy W QUL W WU

oY B 02:he rjll Ciw il\Ul(‘HL_l:H‘IL. b('_u.'u_.l'lll . 2501 801 535 OUE1:nes
- P T P4-22-99 5 14100 3015902801 i ;
TRAS 5663 TR-23-TSFST -Sfate Extitrt- o)- £ectf 6/=0a.
b - ) U.S. NUCLEAR REGULATORY GOMMISSION March 1957
REGULATORY ¢

!

g RY GUIDE

D g OFFICE OF NUCLEAR REGULATORY RESEARCH

REGULATORY GUIDE 1.188
{Drat was DG-10a2)

JBENTIFICATION AND CHARACTERIZATION OF SEISMIC SOURCES AND
DETERMINATION OF SAFE SHUTDOWN EARTHQUAKE GROUND MOTION

A. INTRODUCTION sign bases for seismj'cally induced floods and water
waves, and other design conditions,
12 10 CFR Part 100, “Reactor Site Criteria,” Sec- In 10 CFR 100,23, paragraph (d)(1), “Determina-

tion 100,23, “Geologic and Se.ismic Siting Factors,” tion of the Safe Shutdown Earthquake Grouad Mo-
paragraph (c), "G?"?C'gff*l* Seismelogice!, and Eogl-  gop» requires that uncertainty ingqmnt in estimares of
aeediug Charzctesistics,” raquires that the geological, e SSF be aadressed through an appropriate analysis,
selsmelogical, and enginecring cheracieristics ofasite ok ¢y prohabilistic seismic hazard analysis o suit-
and its envirans be investigated in sufficiens scopeand 1. sengitivity analyses. '
detail to permit an adequate evaiuation of th¢ proposed
site, to provide sufficient information to suppart evalu-
ftions performed toarrive at estimstes of the Safs Shaut-
down Earthquake Ground Motion (SSE), and to permit
adequate engineering sohutions to actual Or potential
geologic and scismic effects at the Proposed gite, Data
on the vibratory ground motion, téctonic surface -dy-s~ .o
formation, nontc«gmxc deformation, carthquake recyy- ilgg;gg ‘fo.t sans_,fymg the requirements of 10 CFR
Tence rates, fault geometry and alip rates. site founda- .
tion material, and scismiczlly induced floods, water This guide contajns several appendices that ad-
waves, and other siting factors wit] be obtained by re-  dress the objectives stated above. Appendiz A con-
viewing pertinent literaturs and carrying owt field  tainselistofdefinitions of pertinent terms. Appendix
inveastigations, Bdescribes the procedure used todetermine the rafer-
ecce probability forthe SSE exceedance level that is

In 10 CFR 100.23, paragrapk (d), “Geologic and  acceptable to the staff, Appendix Cdiscusscs the ds-
Seismic Siting Factors,” requires thet the geologic and velopment of a seismic hazard information base and ..
Seismic siting factors considered for desigrn inclode 2 1he determination of the probabilistic ground motion
determination of the SSE for the site, the potential for  level and controlling earthquakes. Appendix D dis-
surface tectonic and nontectonic deformations, the de-  cusses site-specific gealagical, seismologicat, and
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This guide kas been developed to provide general
guidince on procedures scceptable 1o the NRC staff for
(1) conducting geologics!, geophysical, seismalogical,
and geotechaical investigations, (2) idemtifying and
charscterizing seismic sources, (3) sonducting proba-s-
bilistic.selsmic bazard apalyses, and {#) detarmining
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APPENDIX B

REFERENCE PROBABILITY FOR THE EXCEEDANCE LEVEL OF THE
SAFE SHUTDOWN EARTHQUAKE GROUND MOTION

B.1 INTRODUCTION

Tkis appendix describes the procedure that is 2c-
ceptable to the NRC staff to determine the reference

" probability, an angual probability of exceeding the Safe

Shutdown Earthquake Ground Motion (SSE), at future
nuclear powet plant sites. The reference probability is
used in Appendix C in conjunction with the probabilis.
tic seismic hazard analysis (PSHA).

B2 Islg.gERENCE PROBABILITY FOR THE

The reference probability is the annval probability
level such that 50% of a set of cwrrently operating plents
(selected by the NRC, set Table B.1) bas an apnmal me-
dian probability of exceeding the SSE that is helow this
level. The referance probability is determined for the
annual probability of exceeding the aversge of the 5 sad
10 Hz SSE response spectrnm ordinates associated
with 5% of critical damping.

B.3 " PROCEDURE TO DETERMINE THE
REFERENCE, PROBABILITY

The following proczdure was uted to defermine the
reference prc‘oability aod should be nsed in the furre if
geneal revisionsto PSHA methods or datx bases regglt~—
in significant chianges in hazerd pradictions for the se-
lected plant sites in Table B.1,

‘The reference probability is calculated using the
Lawrence Livermors Natiopal Laboratory (LLNL})
methadnlogy and results (Refs, B.1 and B.2) butis alsc
considered spplicable for the Eleciric Power Research
Institute.(EPRI) study (Refs. B.3 end B.4). This refer-
eace probability is also 10 be used in conjunction witk
sites not in the Central and Esstern United States
(CEUS) and for sites Jor which LLNL and EPRI meth.
cds and date have not been used or are not available.
However, the final SSE at a higher reference probabili-
1y may be more eppropriate and acceptable? for some
sites considering the slope chasacteristics of the site
hazard curves, the overali uncertainty in calculations
(i.e., differences betoreen mean and median hazerd esti-
matcs), and the knowledge of the seizmic sources that
caatribute to the bazard, Reference B.4 includes & pros
cedure 1o determine ag altsrzative reference probabitity

¥Tbe wye uf £ higher feference prebability wil borevwvved a8 Bocepied an
RR3eDy-cume basis.

on the risk-based considerations; its application will
also be reviewed on & case-by-case basis.

B3.1 Selection of Current Plants for Reference
Pmbabllity Caleculations

Table B.1 identifics plants, along with their site
characteristics, used in celoulating the yefarence proba-
bility. These plants represent relatively recant gasigns
that used Regulatory Guide 1,50, “Design Response
Spectrs for Seismic Design of Nuclear Power Plants”
(Ref. B.5), or similer spectra as their design bases, The
use of these plants should ensure an adequate level of
conservatismt in determining ea ESE consistent with re-
cent Heensing decisions,

B.3Z Procedure To Establish Raference
Probability

Step 1

Using LLNL, EFRI, or a comparable methodalogy
tbatis accaptable to the NRC staff, caleulate the seismic
hazard results for the site for spectral responses at 5 and
10 Hz (as stated earlier, the staff used the LINL meth.
adology end associated rebplts as docurnented in Refs™
B.1and B.2).

Step 2

Calculate the composite anxual probability of ex.
ceeding the SSE for spectral responses at 5 and 10 H2
using median hazard tstimates, The corposite annval
probability §s detenmined as:

Composite provability = 1/2(al) + 1/2(s2)

where 21 and a2 represent median annual probabil-
ities of exceeding SSE spectral ordinates at S and 10
Hz, respectively. The procedure is ﬂ]nstmed in Figure
B-1.

Stap 3

Figure B-2 iltustrates the diswribution of medz&n
probabilities of exceeding the SSEs for the.plants in
Table B.1 based on the LINL methodulogy (Refe, B.1
and B,2). The reference probability is simply the me-
dizn probability of this &stributien,

For the LINL methodology, this reference probas
bility is 1E-8/vr ¢nd, as stated carlier, is also to be used
in conjunction with the current EPRI methodology
¢Ref. B.3) or for sites not in the CEUS.

E.165=-12
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