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LT, BEXciEHfIERICESDE LTI LT 5 KkED Senior
Seismic Hazard Analysis Committee (LA F, [SSHAC| &9 ,) Level
3o PSHA #9719 7 =2 ¢ (BUF, [f#75 SSHAC 7 r ¥ =
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i Lo —BE LTEMET 2 b 0T, NRRC 28 E K TN XE%
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1.1.2 FHELSDEZRA
TpECTIE, BRTORENTOMERHCRS F°, BEEMEY O ER

PR L i TIERMNFEM) 2 wbshTE Th Y, BRERKRICEL
TOERAWCFETHHHEZE SO BEREIH IR ERMTME AL L
TWw3,

HEBAMICR S T, BRAFEROE GREHHAHI LA DRES) I
BFUOLEEREL [FHEIrTOMYP] THZE, 2T, TifErd e
i, BREZ O 7 v X LBicBE T 32 HAMNIE L > % (Aleatory
variability) &, 17 %= 38 i K 3 % 32 #GH 1Y F i 5 4 (Epistemic
uncertainty) I KAl & 3, HAMIE S 2 XX, Hl 213 H 2 i o B H)
Al A2 xR &35 &, HES) Tl X (Ground Motion Prediction Equation,
LT, TGMPE] &wd,) o THIERAESELET o5, PSHA KL T
X, ZOoBAMIEO R RS L TET LTINS,

— 7, RBRWRHEEEORTH L LCid, 2, HkicksT sy
SO RKEHABOMEFCTH S, 20X AFRHEEE IOV T,
BT LR R TR CTE b0 Th Y, —BRIICIZHEMEH
Wrc KO WCHHEi T 2 LT 20w b D Th 5,

P E G A REAR 0 H & 1k, AHED & 0 FEICB T 5 E R 7 S AT HE 28
EDOLNT, ZOEFEEBORERIVEOEMRKOHPBICENLONS Z &
L, ZhicxLl, TNErIOBEREZERK - EREMICED 5

Y

L x
HiyE LT, XTI TFEAREL CE-, THICXDY, RIDM

BT AL NHBEE B,

1.1.3 PSHA OHIE

PSHA & i, iR fEL XTI O>WTERLZ TV, HES (Hl 21

1-3



Ikata SSHAC Project Final Report

B RKINE IR, JEBFE A7 bLvE) ORI ERD LS DTH S,
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V—o&nicB LT, HEMERHBIcLY TEA 2RET DL LA
5, COBRMBCEERFEIL, HEFWctoERCTE 2MHIICE D X,
HENROBEAPEROATEEZHANICHRT 22 ThY, —Hok
HLZERCI Y 2B EAST NG I L2 BT ATRIERDL RV,
PSHA <ld, 1 KOMERFHIVHIE W — Pl (LT, [~ — F i
L)) DR TEEINIBARNIELDE L, vy 7V ) —fRiFic X
> Tl & 1 2 BRIV AHEEHE OROMHF 2 FEL CaahI b, %
O—FlEE 1.2 KicRT, ~¥F—Fihft () ocix, vy vy
— CRINLHMKBICE T 2RBEOIAEERET T 77 24 ¥
—Fo TIE] L LCRENE, TZTIIFI7RAAAF—F L, vy
vV - DI EICH LW AMAGDEICEIT BT — N
2B, Bl z2iE, 0 LA 5% 0.95 7 5 7 X A4 Ao — P, i
25 0.50 77 7 2 A ¥ — FHh#t, L 5%2° 005 757 24 ¥
— FHBEL LTrRENE, 2oL )i, HEMIC PSHA KK XY, T
PERDOVTEHEMRO BRI %, ERWICFEYME (O 9{E)

MR RENDE L & D,
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L7222 T, PSHA icB W TIlE, AED» S O, FriCHi s i L
TR ERTES, HEMFKHWICHE S ARG A EREO ML 7 v+
A, IR EELRMEST 2D, ZoBFTEREZHEICED T

500 SSHAC WA F 74 v ThH 5B,

Ground
Motion End
Equation Branch
= Prob.
Maximum ep— =
Magnitude ©.5) 0.168
v SRS SM 2 o.168
Magnitude = it
i i i S,
Distribution ~<\’¢"\' /00 == ©0.5) 0.072
< ()6 =
= GM 2
v ©.5) 0.072
5 SIS 0.048
2o, (0.5)
Sy /07 e <«
Style of . = SN ((30'“52 0.048
Faulting = \Q‘b‘ (S -5)
N S, GM 1
. &
; /0,)/ ©.5) 0.112
- GmM 2
©.5) o112
GmM 3
(0.6) 0.0144
%, STE NGMa 0.0096
/09«:/@& o (0.4)
% &
e g ol JSM3 0.0096
& 2 (0.6)
o GM 4
b~
©.4) 0.0064
< M3 0.048
/o‘fq) (0.6)
2 o> cmM a
=
& (0.4) 0.032
P GmM 3
oNe 0.048
Y Logic Tree Node =7 (0.6)
- 9 4
(0.8) Weight Assigned to Branch ?0M4) 0.032

Total = 1.0000

NUREG-2117 &Yk #

11X vy 2z —ofl

1-5



Ikata SSHAC Project Final Report

0.02 sec
100
10! ﬂ
=
<
o 1072 4%
=1 giss
o X
@ LWL
Lé‘) 10-3 ‘\\\
9
& W
o W \
IR\
N IR
S 1os LN
E Y “\‘ “\“‘x\ Mean
< N _— 35%
" - 84%
-6
10 S 50%
A ‘\\ i \\\{ —_— 160/0
y - 5%
10-7 \ \ [ \

0 1000 2000 3000 4000

Acc(cm/s?)

1.2 HE o~ — F il i o 4

1.1.4 XKREICHITS SSHACHA F7M VY EEDRERE

1980 &R o 1, KE TR EHRES - BEH o3 — F it o %E
KB LT, 200 FEAHEEEA M T ICHBITZERL 2, —D i,
United States Nuclear Regulatory Commission (L F, [U.S.NRC] & \»
7.) LKoY & FE & iz, Lawrence Livermore National
Laboratory (AN, [LLNL] & W) ik 3 dbDTH Y, fth/7iE Electric
Power Research Institute (BLF, [EPRI] &w5,) KX 3bDTH 35,
ZOMBIFE ISIKICRTLEEYTHY, MHFEZLKT S &~ — Fil
WMo RRiE (50%7 727 24 v ¥ — P i3 KE alEE A
b, Fic, YA Y- FHRICEWTHEFICRERELDHZ LB
WmEIhk, 2T, FHAF VB LR, oYy 7Yy ) —T

DENRTIRLNE A F— FHBHICHLT, S0 cHET 2 [Es )
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AR L CHNEYH L TEEE] T 3,

LLNL, EPRIMT; & b, KEPERE - TE & v 5 R B FEHE © 1A
PEDBHIEFICKENI L EZEEL T, BYRHOHEMROER % B
¥ 2T EEML T3, LLNL, EPRIOHFE QKR D K & LiHiEic
DWVWT, ZORREZMHT T LPHATH S LEH S, EPRI,
Department of Energy CKE= 41 ¥ —4), U.S. NRC I SSHAC % %
BLTRIZITI92L e L, Z0#ERIZ, NUREG/CR-6372 (Budnitz
etal, 1997) LTt Vet ®»bh, LLNL & EPRI L DED KX L EHR
FEMHAHE R AL, EMKoBERL 2 KM 3 FIH, 374bb T
AR HEREE OB FIHICHEREARH 2 2 L BZBD LNz, ZD7=DIC
PSHA ic B W Tld, EHMEZFEL 28t FIEH, Fric, Malicsms
% BAfRE o &l L B0 i, ilcoimo BB, #EiioEy A
TA— NNy 2 HRBEETHE I EHBERINT,

NUREG/CR-6372 &, E eI 7o 2, BEFBEFOKREFD 7ok
ZHEHEICTS L eI, ZNbiE T oy e POEEECKRIMEL XD
BEFICIGL CED b5t D Level (Level 1-Level 4) 1 L T )
CREINDZ L MBPLTE2HAAFIAVvELTHRES L,

723, NUREG/CR-6372 ic2oWTlit, Z0HKOEEOEWEE 2T T,
X bic SSHAC Level 3, 4icBF 2 el FIHOMHE % BlE 3 % NUREG-
2117(U.S.NRC, 2012)7%, £7=, 2 D% ® SSHAC Ywu ¥ = 7 b ©FEIR
W E 2 72 WET NUREG-2213(U.S.NRC, 2018) 28 FlfT E h 7=, KT
TN oD SSHAC A F 4 volERTERICO>WTEHERT 5,

SSHACHA F 7 A vORIEDORE,» LZITMEREHEEHIFL LT,
AR AR I L CGEY R R HF e 3, A offEEOTT
FcFEnB L, —oomEILO VT TN RICH Y, ABARIL
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Very different results, in terms of mean hazard and associated
uncertainty, from the two studies for a single NPP site

(-3 R77HHEIC & HHERBAIMER)/ Y — Feli#RD4E:E ([6] K. J. Coppersmith(2015))

GEH, 2016) LY
1.3 HEx 5B X 3 — P o &

1.1.5 7AYzs FoXKREH

K7my s bTld, RMELZEET 2 KB ICH T 5 HEH N UTHHE
7 X %R IC PSHA 2 Efi$ 5,

KHEDIEL 2RICIE, RERECHEI ICHEMMICERL T, KE
OWEEH L TRET 2 [RBEORE| RUOWEHIEFICHS W THRET 2
AEFROKRE (FRHE) | LI 3 ERRET I EAMbATY
B4, A7ay 2 b LTCHEMLAEZLT, 2 ET % Technical

Integrator (AT, [TI] & wd,) F—2¥Wre LT, b idEito
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RNEIE L, Ledo T, HAREFHESEE(HARET %4, 2015)
CEWwT, IMIBEXREICXZ2RE] KU M9 FE RKHE %
FEHEE | OBFIICOWTERE S 5208, SHEIIETONRICTH 5, &
BEoA~AF = FRHEICEW T, REORBLILEORE GERME

RERAE TR LT 2 MRMN LR FVE & 72 2 28, Z ORI HE OHEE,
ILICHRBICMHE) XRBOWMDY Pz &, FMFECBE T 551k
ICOWEdr ) CHBROMEL ST X 5, FERMICE, BAENR $F X
—2OHELETLOEZOFHMMOM YR 2 HEETHROERICERL
T, WYICFHMICM I AD Z LB EEN B,

1.2 SSHACHAFFAvOBMERUVER
1.2.1 SSHACoEZ, BH®

SSHAC itk 2 d EELMS T, Tl S OHMAKE S HES
LaticBR L C, T e +or iR & 2 PG o Sk, 4T,
#ipH (Center, Body, Range of Technically Defensible Interpretations,
AN, TCBRof TDIJ & W H ) ICEOK ETFT VA HEST L2 L TH S,

CBROWLZIEE 1A4MIcRT LBV TH 2, ZoHEHIL, HENERT
il i % i K E RS Mae ORI 20T, Man 23l T 2854 i,
HEMROBRNME LTHE0HEE %R L, % ORI IE IR
FHETBHILERLTVAS,

FH1LAKDH DG E L, Muox DFFEICEI L T 5~10 ARRED X ¥ ot —
THIfTIc CBR of TDI Z BB L 72T A% HEET 20805 T & Ay
TH 5, SSHAC HA F T4 vid, ThED» S 2 HWYICLIE T 5 720 0 i
hBaEED 5 b 0T, R, RGN HEEE O b IC 5w CRE
WICEE 2 xEl 2z R
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K7a =7 bTlk, SSHACH A F 74 vickKko%, FriclATo 3 5

CHEL R 2ED 7,

@

PSHA IcBb 2 HiEZ, HHZ, HMETLXE L vo 2HESFD
CBRof TDI %5 22 icd 3,

kst ix i A cida <, TI F—2a & LTEEE B, TI F
= LE T HMAMA RN R R T 2 EH o
DI - Bl E oMl i, EENHCORMmT 5 2 & &K
L35, TIF—LD#qlL TlLead 8B % b o THED, #HiiD
NELZDEDFEORRICOVWTIEHTIF— 203514485,
Ham D % B C Workshop ZBifiE L, 7w =2 b 0 BRR i
WK AT e edic, HESHORLZIZEREZ KD 27 L,
N DR ET Y, ZO0RRE TR Y 27 F OETICKM
35,

Ihbo3ooflaicont, QirFELLTC ey =2 o [

%z, @QFTH] %2, @ TEHKE] zxht ks sd0TH 3,

Distribution
Range k
.-.«\““ - B 0 d y
I Tyl
Moo ™

1.4 HEEBIBIRFAN i B9 % CBR o4l
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1.2.2 SSHACHAFZA4AYOBE

SSHAC A4 F 74 voEHREIAEBECcCoOEBNZEST 201, B
MRl FIHEHEIc T 2L L bic, Rl iRk 2BREORE /BT %
I L Cw3d e Thb, AT TIE, 9 SSHAC oKFto i % #&
RL72) 2T, gomaticonwchidBFHELRT %,

(1) SSHAC @ Level EXE

SSHAC #4 F 54 vickows PSHA O FHIE, WRE T 5 %M
OEEE, HEHL L, T X OREICE LT Level 1~Level 4
DABRIC %, USNRC Tk, HTFhlizkanRe 3 345
SSHAC Level 3 A Lo iz HKRFIHLE L TH b, KELUI O EHfl
Th, BFEFHHERDEAIL Level 3 U ECEMEI T3

SSHAC o 4 ER§® Level IC&1J 2 EfiNE O EZ B ICR L
DB 15KMTH B, Level l TRRAKRT—xicHox TIHHFIC
D EFALEBET S LD, Level2 TR TILIRMABBEDSML T
ETNVEHET D,

SSHAC @ 4 BtFE D L 93 1) CTld Level 2 & Level 3 & OJHIC K %
BENRBDLEINTEY, Level3 TlEA 7 < &b 3H D Workshop @
e, SO 7L va—2EWKRKEHE I, £, TLEIMEAT
Z7d TIF—2 e LTH LK ORI ZRMT 5, TI F— LiCD 0TI,
J#H, Seismic Source Characterization (LLF, ISSC| & w9 ,) TI+
— 2 & Ground Motion Characterization (LLF, TGMCJ] & w5 ,) TI
F—LD2F =LA, MO T L EYa—%1T 5 Participatory
Peer Review Panel (LLF, [PPRP] ¢\ 9 ,) AERBEI N3,

X 5T, Level 4 Tl, TIF— 2% TAE3AV N—(HPMEHD
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EFARBRETZ LN EREIHL 2> TWw3, Level 4 TlE% < D
ETARREINSG L EARSE T, KEROME L L TIE Level 3 T
btoetELLNRTWSEZE, £72, USNRC 2 Level 3 & Level 4
ICOWTEEMICHHME FoHELZ 5 2 T woc, BHENICEZES
D% L O T Level 3D SSHACHAEEE N TV EDRFEIRTH B,
ZDX I RKEHNNICETRRENE, ZOFEIFEOY - M - B

B0 EmE 2L, K7y 227 b T3 SSHAC Level 3 8 L 72,

Four Study Levels of SSHAC Processes

> Gather data and information from literature
> Tl makes assessments including uncertainty

Level 2

> Tl confers with members of technical community
to understand alternative viewpoints

> Workshops are held to discuss:

» Significant issues and available data

Level 3

- Alternative hypotheses
» Feedback

> Participatory peer review of process and technical
> Tl team responsible for technical assessments

Level 4

> Expert panel responsible for making technical
assessments

> TFl facilitates expert interactions and aggregates
expert assessments

Tl Technical Integrator
TFI Technical Facilitator/Integrator

% 1.5 SSHAC @ Level 1~4 4 ®© E i 55 I D 1& \»
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(2) BRF|BERVEFHORN

SSHAC Level 3 X iZ Level 4 icH1F 2 TERBKRFTHEIZH 1.1 £ic
NS EEYTH B, BRI, SSHAC @ Level 3 BE, vy« 7 b
75 v OEKR, BETBE%RE OEE, SSCEF AR GMC £ F vic B
TE5F— & —2DHESE, Workshop DFfE (47 < &b 3 [E), PSHA
® Preliminary Model (—X &5 A, LL'F, [Preliminary Model] & \»
5.) OER, Preliminary Model ic 30 < o~ — Ffi##7, Final Model

(#E 70, LAY [Final Model] & w295 ,) OERK, ®EMNZEAAYF
— P, REREHEOMFERE IR E R E, £/, 2RI TEK
MLTEMBorTLya—nElInsbeirb,

FEHoOBGORNIEE L6 MicRnd s Tchh, % 1.6 T,
FHLIKEHOBRSEHD 5 b 0 HEfFIHRE ICE s 5 SSHAC @ Level
BIE, TmY s b7 Iy oEK, SNE 0FEES ITERIHE IS E
NnTw3,

SSHAC #it o & L Tlx, Workshop #1 Tlx, PSHA ic{gz 3 &
T HIH (Hazard Significant Issues, AN, THSI] &wd,) OatikEK
OCREEHICBE T 2 3 X T 7 — X2 R — R IR D%, Workshop #2
T, EMRICL 3T, FEFICHT E®mI R INE, £ D1,
b DHEMICH S %, SSC XU GMC @ Preliminary Model 2345}
TN, ZORBICEILIAY - FEE % 1T 9, Workshop #3 T,
Preliminary Model icB5 % TI 5 — 4 & PPRP I X 2 5f43 % 3 1,
Workshop #3 LA i SSC T GMC @ Final Model ¥ 3t, &M &
AN - FVHERTONE, ChboBmiok, REREEIMEREN

50
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| Preparation of Work Plan |
Tl Team" PPRP |
Assessment of
Hazard Significant |«
—»|Preliminary Database| Issues
g Y 9
g Resource > Workshop 1: Haza!'d Significant » % §
- 8 Experts Issues and Available Data 3 2
< © -
o . | e = - == =]
D -
§ s »| Additional Data Collection & Analysis |«— ch) o
E 5 Resource @ 15; =
E Experts o 4 2 o
2  —— | Workshop 2: Review of Database |¢ @ hy
* Proponent Discussion of Alternative Models = =
Experts = ®
@ |3 |
——>|Final Database ; &
_______________________ Y N | -
@ =)
Preliminary SSC and @ ® o
GMC Models < = =
[, c;' o
¥ S @
. w
5 | Preliminary HID I 2 o
g v a >
«Q - T : = n
= | Hazard Calculations and Sensitivity Analysis | "é @
g * o w
3 o g
Workshop 3: Feedback to Tl Teams < o -4
on Preliminary Models T %
(]
| Final SSC and GMC Models | D —
©
------------------------ F---—-------3F-1¢
| Final HID and Hazard Calculations f«— 3
o ¥ - I
2 | Draft of Final PSHA Report |« 2
3 " =
L]
&3’ I Review and Finalize PSHA Report |<—
—
I PPRP Closure Letter I<7

(Bommer and Coppersmith, 2012) &Yk

B 1.6 SSHAC HA4 Fo7 4 vickoLl BMitoin
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% 1.1 % SSHAC Level 3 JUX Level 4 @ FE k5T HIH

Essential Step Discussion

1. Select SSHAC Level « Document decision criteria and process

2. Develop Project Plan * Includes project organization and all technical and process

activities
3. Select project ¢ Includes all management, technical, and peer review
participants participants
» Includes compilation of existing, available data
4. Develop project e Can include focused new data collection
database e Data dissemination to all evaluator experts (Level 4) or TI Team
members (Level 3)
Workshop topics:
5. Hold workshops + Hazard-significant issues and available data
(minimum of three) * Alternative interpretations
* Feedback

6. Develop preliminary
model(s) and Hazard
Input Document (HID)

Preliminary models developed prior to Feedback workshop
HID provides input to hazard calculations

« Intermediate calculations should display the impact of elements

7. Perform preliminary of the expert models
hazard calculations + Hazard calculations should show the significance of all elements
and sensitivity of the models
analyses + Sensitivity analyses should include the contributions to

uncertainties

+ Feedback provides a basis for prioritizing and focusing the
8. Finalize models in light finalization process

of feedback « Implement expert combination process across all evaluator
experts in SSHAC Level 4

9. Perform final hazard
calculations and
sensitivity analyses

« Should be conducted to develop the required deliverables for
subsequent use of the hazard results

10. Develop draft and « Fundamental documentation of SSHAC process, technical
final project report bases, and results

11. Participatory peer « Periodic written reviews of key products and activities
review of entire * Review of draft report
process e Final written review of technical evaluations and process used

NUREG-2213 &Ytk
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1.3 SSHACHAFSAVOHEFBA~DHEAICEITZE
1.3.1 BAFAEKSTI2RHA/OTEEZLTEO/L- o 0FHKR
KEICHFWT, vy 7Y ) —FEOES SSHAC G823 T b L7z
e, #HEFT - 2230 vEEOHRRE - BEHcks T, EfIKXOE
RICERDPRKECKFET 2RACAENCHLTZ e iChoz, Th
cxt L, MEGN T — 20’8 E h&k o E X, REGRNAHEESEO B
HixdH TV EBI N TV Aad oz, B, HEMREIRMEEARTT (LT,
[HIEAT | &) KX 2 2EMER TR (] 2 1F, HEARE,
2014) <it, 2EZME L 2z "3 EB A2, RIEIDLT 0L
EZoNBEHNBETAERRHAT 20wy HEtob &, HEREIC X
5 R cCRINZBEBOFRELEZH W CHRAEHRREZREEST 3G
— AWM A, BEHEEPRRICRDE L ICANTIA=ZEE 2 RKT —
AZADHBDBHREEINBICHE>T WS, —77, 1995 4 o) B E = % 2
HicT — 2 PREBMNICHZTH, ZO0RRED > THMKOERLS
BT CHA2MELERINDI LIICAh -7z, TORIT T, 2004 4
k2> 5, NUREG/CR-6372 % H 3 % Se T8 H 035 7 h & 2 I B b i
(Japan Nuclear Energy Safety Organization, B F, [JNES] &9 ,)
(L) CENHREEETITDNTEZ, D% 1F SSHAC Level 2 #
VTehHh, Ficit Level S U %Z BIEL 72382 d B 5 7228, Workshop %
BURKNAR Level 3 TlRAD»o7k, Thib, A7avxc2 b,
SSHAC Level 3 0 B A R EICERKRT 2, ROVE T D TORATH 2,

13.2 7avzs FHFBEETHOD
K7y 7 VIR A4 PoHE PRA 2EMT % 7- 0 0 eTdEE

ELTCTEmENZY A4 FHfSIO PSHA ¢©H Y, SSHACLevel3 4 F o
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AvEgmopfHA ciEx <, BETEERL A, —HIC, BRIV T
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