[ Bk O EEE]

ERR 2 4426 A 8 H
B OE M R

RRENGRETHWEENI R 5 YL - WiEZRRFHR
ISE= HFHHET]

T2 42 A 1H, ERENBBRTHREFICRY 5 EEWE - RIEO
7, BURE D DI LIFRIE, FROLBY Tho, |

B
1 HRERERE., BEE B R, BRECEET. BEEEE
1 HOREE
MBI RTHZESZER T FRER AT
2 WEEUR K
T2 A% 2 1 HEF %51 A0NLRIBFHRTRHOSSET
3 BEEUAET

HERHTRERENE3ITEIE®EL S

R A RT &R 4 Z8E 7 M Jﬁ?ﬁ%é%éﬁﬁ%
4 TEEE | | |
LN, BT, BIREYE. SHIEE
5 ICla—#—cLsREDOHES

H bHY

0 2L

B2 FEHAR
SAEESEO Y A7 BN AM Ok, FMOES PSA OFEM/KEFIZOWNT
BHEDO LB :

3 REEH
=HER D D ‘ :
R AN ERO Y 22 RN AM OF8%k. SIS PSA OEMKEFEIC OV T
- ¥} 2 Tsunami hazard probability in Japan. (T. Rikitake and L. Aida, 1988)]
. % 3 TINSAG- 3 Basic Safety Principles for Nuclear Power Plants (1988)} K&
% TUK HSE Safety Assessment Principles for Nuclear Facilities]

ook



B EEERE]

alIEEsS

1

UTHEER ST R DREEEE

- BAFN 40 4E 3 A, FUORKFUFMET AL FR 2, 1B 45 4 3 AR AFRE

THRMFERELER (RTHLPER) 7. L¥HHtL

- BEFD 45 4E 4 A, BRI LREEAT (R AL ER) o 46 4 A, KT

TR (RTATHR) . BRb94E 4 A, B RFLEER (HRET /)
TERFGEMiER) . PRF1 634 8 A, BRI HER (VAT ART LFHIART
NTHFR) o R 74 4 A, BORKTRER LRI R e (VAT ART L
HY) . TR 114 4 A2 B 16 4F 3 A £ T, BRAFERTOMERG VB
E (BHE) . ER 164 1 A, BUNKFZIBE, T 16 4 6 A, K484,

BT HRAEEAEMERZEE BM62E T A~FR 4456 A RTFREREE

HPRI A HSEREREA S EPAE B, ST 6 4E 11 A~FRk 74 8 A, RTFRERE
ML EMER, ERR 134 2 A ~E/ 16 £ 12 A, K2 EZEERTaEaR. %) .

BREERERE TRV —RESEB LML (~FK 12 4 12 A, BT e
B, %)

. LﬁF%‘é BT 15 BB 2 B (B 62 428 A~F 447 A, BHERE

%finﬁﬁﬂﬁﬂ‘/\%ﬁiﬁ SERE 4 4F 11 A~k 11 45 4 A, BRS (BE FHike)
ST T U VT MRS R, EA 10 48 10 A~k 114 3 A, @S (8
EFHRE) VETT VT Y MRRBRAART 7 VT v RV A Y MRRVMNER
SHEREB. F) o '

RE PR O ER T I —RESE R AR OB 134 1 A~FRL 15 4E 12 A,

BT H%4  RERAER (Bl 14F4AECRTHIES  REBEWEER) . F
B 1346 5 A~ 144E 9 A, FTHBEgs - IS NERET 7 VT v bRy
A NI =%y P I N—T X, T 144 2 A~ 16 4 11 AL RAEDTED HiC
M aRaaEE, i 14 £ 9 A~12 A, BT hRefiiEhwi N EREER
. %) .

- ER164E 1A 6 BLY, RTAZEBRERE (FE) GEICED) .

SER DY 27 RO AM OB, SMES PSA OEAKEFIZONT

BRI EBY,

(1. Ba)

£ 1979 (BRI 54) 40 TMI FigA2ZF T, YET7 777 b (SA) e LTR

H AT SPDS (Safety Parameter Display System, BARHGFRI R AT b)
L — R FIEE LS, HERERVE L A O F inRy b&HEL



(B EEE]

RN B e LT, BREEES (TR oX7m (RE TSI
BHSCHIE) T, IV UEAEREDASDTR Y MIFREDLEITHT D AT ITE,
WREIT o7,

. EIZI:EIWT“@\ ZAHIREBEILT 3V CHESRERRI L 2R (PRA/PSA) OEMEN ST
WEFN 50 4EGHEY: (1980 ERFTE) 1B OEMBREHE - THERT D LV IlA
ERTH o7,

- AAORAE T, AARFAMEF B OR) A AREF S5 R

(JAEA) , ) 2%, EHHEROMRELZITO, 60 (1985) FEHICIIHIE PSA -
K PSA OFERICETT A Y, EETIIERKETH S, REFFITHEES
T PSA #EMTER, BERTT v FOFEMAET -2 2 hR0hb, ETV
TS5 N THERBoTHBIIET T, RFT PO PSARTE R0,

(2. BH#E)
: PRA % Efi¥+ 51013, BROWERT — & 2 FZANRTIER62V, ThzH
RAefe LTED, BERF—F_—22ELZ L%, (M) RFHTEARE
2 —DRFHFEELEEBINE L 4 — B, LIrL, fMEEREZENINLR
FTHOHOLRWEEENRHELRNDOT, OKZEHH D DITER LI,
X (W) AT A TERBRE v 7 —13, B 4 1 () R R ER T NUPEC)
TCHHR, R 15 4E 10 A () FRT ARSI INES) DORRSLICH,
AN B L - ¥ % INES (B, *

(3. BHE)

-1%6wMMm)E4H®%IW/f4U$&%ﬁ\Eﬁ@%ﬁ%ﬁi*w¥~ﬁ§
EERRTFHELRERIIFHAELR GOBFTRE) C FEERTREIT AT A
LEDREFEE Lo ViEDD EV S, BRETINVY —AERRTFHMERE 1K
FhHEeYar] (-2 ROBETHEEZS—) (BMELETH) L\ IBURE
ExfEol, INER T, BREXEE, TLEMRELEE— 2177 ¢ 21—

(FBF1614E 8 A 14 HEMEREEHIRNE) 7oy =7 MefBlETH 2 L Linol,

ThohmER, BFAHTERBRE L 2 —DRTFHREBELEFRFRE L 7 —ORT
IR OLEFE L o TEALARI L TV o7,

MBS ER T AN X FEEERR THEERIT. BEORFEXREER
TRV —FES « HAFERR T HBORRICHEY, FEILRTHEIS AT A,
BI{fE® ERSS (Emergency Response Support System, BRAMRERIE AT
b)) , BETZINX—AERT, BEEEXREOHRMBETHY ., BEORE
BRIV X —FRER O,



[ Bk EEER]

(4. BBE)

- ZAEBARTERAEERMESOMMMERRASIT. Tk 2 (1990) 4 2 A
RS EE. TR 4 (1992) 4 3 AICRKRBETLZE LD, REZRARI. 1%
BRI ETERRICBITAVET 72V F Y bR ELTOT 7 VT bex
— PRV MzoOWT) (Efk445H28H) ZRELI,

(5. BHE)

CUEEAATHDE VBRI TR 722 B Y2, KE NRC (RFAOBHEAR)
Ix 1988 (AEFn63) 4. IPE (Individual Plant Examination). EROR TR (ZH)
LaMERC . HE, Bk, KK, EERZEOAMFLICE LT, SMELHEES NV —T
BEE LI, 1990 (ERk 2) 42 1991 (Fk 3) D LVR— b &% T, NRC i
1991 (EpE 3) 4E. E#EITx L T IPEEE (IPE’ for External Events) D%
1994 (Fl 6) HFE TIZRET T D & HRDT,

gk LLNL IR Er — L R - U E 7 [ELAFSEET (Lawrence Livermore
National Laboratory) . EPRI i3 K[EE ) 5 5257 (Electric Power Research
Institute) DR, o

(6. Bi#)

C HSERIESRAIL. 5. DX I RUENOBEXZIFLALRTVARPoE, LE IR
ROD»S LS, EE—BK Gt - BT HREERATRE, BT (OM)
BT HEETERGETRS 5) LREEAR (MA) BSORA A=D1l A LI,
PSA ICHONWTDEFEARVAL Eole DT, SBELOBEEMRRE OO i
I OWTOEIRITIZE A E o T, ‘

CKETT 5. 1988 (FBF163) 4EIC GMHFHFLD) AFTF 4 I N—TFEREBLESD
WE, FERAE ISR L TR o e, B PSA OFFSEHA L. FRTAK PSA,
#k PSA. H7E PSA %0 Fikin OWF TR 72 RV T, ﬂ%ﬁ%% PSA @ Fkimans

 WFRBAREBREICH D b DD I NUREG-1160 (285 2 D THEVWWIC/R 5 2 LidH
i LTV, 20 PSA OGBFIZWRW AL, PSA OFRE R & Wi, £
=, IBEEEERESIT. PSA OFEREDOBE bWV BHOD TN o 72D T, FAEAN
L NEEDVET - FIUFU R Rk PR b (SAM) OEWCEROEAEE

S LW T,

ISR CIEL, BB 62 EREOLBRIERRED [V—F v 7NV —T ] Thol
i, el BR LR WHTER, BICHEEAR S 57, &R WG T,
AW & 4o TV D AT BE E - THRMAROZE EOREIEZ oV TE
WLTVr, UHORAEBAZEE ThotNEBMK (WA 1T [HMARIT
Bl MHARICREZBIT DXL ATHRY] BOBELZINTEY, NV



(B EEE]

FAAMIZES O, FhELREERLEE SMBEMT PP RKEETH T, TN
FCORTHERIZ LT, EbiF MFEEEELIHT HRER ST L
LR CHoTDIT, SAKEITRAHEEFL LM DELPRE DL LB T,
FORIED D DER L ZOFIEELED . HDVIE, £D—oL LTHRNARIC
REBT DL REBESTAENS, —REOa~Yv= AWEEITH oo b,
NEFBHER L IS0 Ho T,

cFOEYD, BFRENIIPLLI DR/ VW E RS FTiiim LT %ODH#
Bk, WK EDNBE LT PSAIZE ST SAM 2825 L LWV ) Fnﬁ%%ﬂf_%z
T& D ANTWiehol, ‘

c OB L LT, FORCIE. NUREG-1150 AR ENTEY | HODFEFFD
. o iIE PRA 2 M L CWES, FOMRETIIHBEOFHEABRRKES
Botz, MIBAY—FOEYFICEoTHESTWEBLWEDZ ETH-EDT,
HBOEFELGIIHESH D L) Z & LFEIRFIC ji{ﬁ HRRAT, FHEFEPRENE
WO HIBR bR o T, E2, é’.ﬂ#@ﬂ@@ﬁﬁ%@%zﬁi 0.2G (G : EHMEE) &
H 0.25G & nD—RISEVEEMERETH T, FIUCHTHEAR, I TR
SHAVRIERERHY . M5 M: v/ =Fa—FK) < bWVWOMBIER L2
WHEEMERH DB, HLO7Z®IZE ZTH M6.5 M B E LT, M6.5 DE TR

B EZBREHIETH D S1 0 Lic S2 MEL LTIRET D L\ D & ZRDIZIEND
ol bBHan—o0vh LIV, MiEE, KECHIE PRA OfEPIHTETY,

CRAIRE AR B T ARV D TRV E W) FEER B o, T O

IR ABARE VL SIER S AL, HERHIBHEIZ OV TORBEEHRIILR
HEEZBRNTE RO THo T,
30.2~0.25G = 200~250gal (1gal=lem/s?=0.01m/s?) , (3% TIFER
%?6@%&%%@%%J(%ﬂWG$75205E%ﬁﬁé§E%&m)®m
SRS T, (708, EEHEBIOETICY > TEEMES S & LTER
*f%)trﬂﬁﬁﬁﬂﬂb; X M=65 DETHEZEETZ D LTS, | LR INT
WB, L. KETEIO [REARTEERICHT A MEREERet
1534 9 F 29 HIRFAZBAWE) (B0 Th, MBIMSICFE— O H
%, BEE—ER 1 EROBRFFREFTHERICBWT, ETHE (M6.5.
| SEVRIERE 10km) OFRFHFEEEHEIR I 5 B RILEEE X 370gal,

c LER- T, HBEERRATEH, B PSA OFERITEE b T NUPEC
W LomhRosThbHHEWIZ e, KEOHE PRA OFERITAKIC %@iiﬁ
FiT 5 EE X R TRODOTIRARNDE & 1 2 BIR, 35 Lich b LI,
IEE AN, SAM %, REMEAEIERHOKIREHC & O BT 20 &V S RERRTZ o
Ty BRRHERRD L, WEBZHIRELROOTIHREVME RS SHW, BEIC
AM Ol %E 1< S AERTH D, £ 505 B TR, FRIBEEO R HRA RN L



(B O EEER

BoTWng, Zh< BV, BT AM ORERCOD VIAATW:, BaL LTh,
TEITIERe eV E B o T,

(7 ) -

RS TOEMmI \§ﬂ3®1ﬁawﬁﬁﬁ%ﬁ%%(mmoaumm&3
(1988) (WEF1 63 4E) OXEEE Z TS, ARTIE, LEMERRSOREEI
HDEHIT, FEMERHTAM ZRD & {%ﬁﬁmfﬁfé&# T TRITIEDT,

W LT TV F U bR ELTOT 7T v b=FR— /7‘/% B4 2 Mt

BT VAR AL E LT (R 4E 3 A 5 B TIPLEMESR

FER L HmMAERAS) ik, (207 735y hex—Y A ML THE

DEBREFIGIEONTIE, RO E 5 RV OhDEZX TR D, | TRTFF

BEERT 7 2T L ber—U A MORD DEMSEETH DB L, #ilx

1%ﬁﬂm®m KEBELTEONEEHRTHNELTDHOTHD, | TR

IFRRE I ibﬁﬁén57ﬁVT/%vx~v%/%#1%%ﬁ£mﬂ

‘ﬁmﬁﬂﬁ%mi?é%wfﬁw*&% Bl 213, LHEHBEOR A OBRIZHER
: FTRELTEILOTHD, | LOFTHIH D,

Wk SIS R B RIEEEA E ) Thok i VS & MEIC OV T,
NUREG-1150 C., 7> MZ X o Tid, FOREHREONYSL Ed, #5560
%5&557"7/%%&30 B L WVWIBENHTWEDT, BEELORHFITIH o7,
ZFHBot0T, Jfik6. DXoic, EbAEFIERmERETI&ZLLEL, Le
L/éﬁiﬂ%ﬂ%ﬂﬁ#otwrSNM@~ﬁ%ﬁ@mF*#&LTjﬁ%%A

ERHRICT AN EINICHONT, BEXDBIERNTET, BXLhoT,
cSAM 2o\, HEWTHEE IR EEIT S & L2 &I 20T, JTHEHZ W
TWBM, YT, HEECH D K5I, BEMFFT O T e T VT T O PSA
Fdb ot s, EEAHUCHAD PSA 11T, Eic, SAM OFBEVS O,
=pi3, BRHE0a b —R i WARRAT, BALETIRE EEX LBHEONE
PN T THLARL . EERER EThoT, En. Hx OBBITENT EDERN

PIXR AV, MAMICIY M D LREEL WY L EoTenb, Rl T
MEWVWIEM D H T,

CFAE. BTROR T ARER AW L & — L 9T, PSA ORAMRT BV =Y
b % oversight (B, EE) LTEY, LiZh<, AMITRH L0 EEoT»
T BAEFRS T, EBICIE PSA IKOWTI B L2V ARER L TWT, BE
B2 b DI M HIRD SNV, ThRb, HEEEN DAL L AM 2R ERD
7 EREREWTEWVWRD, BRI nweE BT,

C . MERIARE DIIRDRP TR, An6EXD L bo L LWRU LR
SN RS, FlziE, PSA OAa—FEHELMIER LTV Z &, KE



(Bl e E]

DOE DIz 1994 (FRE 6) EETEN, AT Va—LEANTHENZERI L,
HWEIZHOWTE 2T, HE%HE L B PSAICOVWTRR L THIENT— F2ED

BDIBGELRSNWE, B9 Ebboln & BH, KEODO LLNL BH#EO N Y — P&
VED B & 5 & BT e DI, WTFHEEREZ T Lo TWTHIEORN DT 0T =
v aFNATHENLENIZ LD, HAREZI VI ORENDITENG, H
B lobRiIThER by, ERMEEELEAALTT e Yy FEIED
PSS Dt bhHoTEMhola0naES, BaxPSA OFFEE L, NUPEC 071
D=y FOFTIE, 8. O 2BEHICRH LK D IHTEL PSA DRFEELAS D
L LTEBIZRST=OEN, BEFEBELLLT, A NVAM—UZEWVWT. PSA ©
A a—TPRERDEVHIRBIITELOPREREEZLTVD

CFD%. BAFBLITIFEA LML LTV, 2000 £ CERL 12 £LE) ITA
5T, R REFEBS CHIE PSA OREEE LV D Z LTk o’ TORITH
AP a—NEHBH LT, RERSLERFESOIMICK LT, #HE, XA (B
R) ZBEoTNHNATREESTLERS,

CREE . T ORWT, ABICERENHR T LE o, KEIX, HARE, £
BV x, BEHERH Y, £0%, IPEEE b2&BOT 7 FTOo T, LR L
R, BEERENR L OR B o LB LRIV AL Lhiey, ZOfRE

T, KEWEFOFT, VA THDEEZD EVIBFEREALEAMER T T,
—5. BAIZ. AMZ Lo Ly H RO TLE ST, AM OEBFELITIC,
HY T AT, FOR—ATHD PSA DAA—TEILRT HIEERBA LN 22T
LR, '

CRM AR L P o7, IPEEE OFERNH D &, BEEITH LT 2, 3 45
EE e ST I NEE S D LR, SV A, KENEHSR T, BAIRHRR
7o, BRAEFBENE HID LK TR TEPo DTN T R D,

CERE 6~T 4ED, EP%F%%‘(D LET T2 LTy FRERHATEAEBRORT
REREMFRICKIT %%$¥%F Wo 172735y =3P A MR
%J@W@ﬁ%ﬂowf\iﬁ e LT, ZeLXBar LT £($&4¢)
:&bkAMﬁmwﬂmbw%T%é 72, ﬂﬂ%fhi\#mﬁﬁ
EoTHhDLIRLDOTHY ., FLVHDERoTIINITRN,

+ 1990 £ DHID DT 4 4 F TOIBRIEBHE T, twtm&thM@m@%
ZEBHEHNRT T P LI LCEERNERHTE O THY,

FLIT. ZOR. KFEOFRIE LTS o7, i, 1990 R (R 2~114F) |
BHAOFDOMLEENELL Rofe, THETIITEANS tAnLAfwt@tﬂ
KEERIE L 2o T, PHREWCRSTLEST, LEIRRNI L TH TN, N
e X oK S E S DEELLPVRB S OT, BROICFEEROTLES TS
LIZFEELTWD, FRKFEOHF v AR EDL L, RETHLNMEEEZL



[ Bk Ve E TR ]

ELLTNEDT, HEYFI~IENE - TRA-EHATHE, LrbRED
B, MR T L R EBARERT oLV IETH Y, ML LT, bE
DEEAND LD RAEB IR0, BEICHD 2 VIS o7,

CERR 7 EOBR - IEKBEKICOWT, REZERIL., MEREHELR (BEH
TR B A TR R AR 2 RETNE»E I, R T FRERRM
HHE AP E 2 ORI B LSRRIV T, —ERM#ER L. TOm
S . FAZA S TR oS, ARE 2%, HIFE PSA 2B E x -IERFHE AR
DEMPIT SN TOME S, —EWRTD_E Thol, LHL, REEDIA,
BER O X D Ic. KEOHHERIE LWRRE o7ehb, Z OB LT, LB

Lo TV TH o T2,

SRS N BEAERAEBRE ThokbEI LENEELT, FAREVNELDT
b HM, MIFHIAR, £OVIRATEARNPo, HLETHT RALP—T
o T, EE. BENRIoT, BARELEZB L TRLARITIUIIWT 17D
LA B, BIFHEREOHRE Lo 0 TR - 1,

. (RATBAMNER A 10 AT, FRK 4FE0 AM OREIOWNT, FRFIHRDE
23 B ET LRI, S0 TRV E W I VI L) Zniddd LB,
Iz iuE. 8. ®2) Iik% NUPEC TRo - #EPSAMR, bHbrobd
— PR SNAIE X o Te E RS o&mimmde@@@% P O rek-1nk 1= VYA
VY, ,

* 1 PﬁF%‘é‘@E?ﬁ%ﬁ&?ﬁEﬁFﬁﬁ022‘%%5??%1%%%&<‘:“ HEEEMNLD AM

R AT T, WA, HERY, By FBRE 2L HDIZDONT,
Ve iR T AETHY . FIIRHF LW LR ID B TR, FEERCo
T AM ZHER L. I0AHH L RAZ LT ERTEETHD, Bk, DBOMEHE
LTCH LW EAME LR LNITRWAS LRV, & 5725 &4 E TRH
Li-boR, BREEES Z&i2oTLEH DT, Ll m&m&ﬁ%owo_tc
372 B,

CRIDBT. HLWA ST T4 TERIERVIRY . FEYPSA DRICESS AM &
W DRI D &2V, Bl E, B - IR RER OB ORI, AR
requirement % AN B HMT, MERFHHFELREHE RET I & 25, Pipl by AM
DAINE % HE PSA THERT 5 2 L R TONE Lo LB, R, Bk
O OMBERFFERITRNE Shiz, bbAA, LHE LIBEOWERILIED b
NI DI, |

(8. )
mﬁﬁ%¥%®ﬁ¥ﬁ%*&mﬁﬁfﬁoto@WK®¢ VL e IR 2 B
5. PRA SR AR O IR I T 5 A MRED B 21T 5 T



[ EEE]

BAeme (RATHRLHEMNS) OWEEL LTV, (AKX RFTIIE
5oR) fea R v ¥ — (BAEIX JAEA BEEE L F—) OBFROL L
T, FHNH LI HEBUT, ZOEND8. THO D~3)D 3 Kty bEE
KL, |
SOBEERE (4R 13, B IFSEEER CBERELEICES R TEICKE
L. RS U ) B R A B R AR L Tl e, ToH 10 48 8 A K
B O SERGRESE REIL. 107 4 O ¥R 2 AT R BETER & U CER
LCvie, DR BRI OB R AT 510 472 0 | BT R EEHTE
FaRBE SN TR Y. FEMSIERR RS, RS, BEY
AL . WA THIRATENS R R FIFBEILEBBEMS 0L OB &
BT HREEHRHED B S LTV,

. 2000 (ERE 12) 0 TAEA & NS-R-1128I1F 5 SA IR BHEIZOW T, HLw
FREBIAC, SA bBERRSVER->TNS, AATHE, ZERFEAR (RE
R AR E A Y AR AR FERS) 2E L TCORVOERENER, &
AFELE. TR 445 A0 SAREOREIZL Y, FRIFICH SAIREB RS
WERCEFHILTRY . WE L, HEHFICRoTLHoTWV5D, AANRSE, Z4
spalsEdepesl e HE 4 BHZ L, 20 NS-R1 2E9ZITEDLINEND T &R
%,

- SA TR DELED m&“#@@wi@éib ERER S YR BRI
ot_&kbf\%@@ﬁm®ﬁ%bbfwiﬁi\E$&77/2 KE, FA
W L MLOEE T T E —F OB EN S E RS, Toh, TORFICE, HBRO
FETARIE. AALSMIIE E A Y EN SR, BEFATO REAOHRT, YOX)
2 AM ONEE B SR S,

SRR R o T, R EEETFIEE R Y OF —F AT UL, PSA 2
%5, SEORTIFSFHREEORIELD SAIRTH, %ﬂ%%izf SA %5
DEEICHSOWT HEEAHE S L5 LT D 9, NS R1 T, #&EFEWVWITET
%mr%éﬁ\%@ﬁﬁﬁ@ﬁ?&xamw%ﬂybffiy&ﬁniwwawgg
MY AEMRDS L Bo TS, Jhit, HIcXoT#E-T, BADLHIT2
BECEET S L AbbE, T TRVELHD, ThEEIENTRER
AT T 4 BB,

(8. o 1)

(PSR OHIEREI 31 5. 2 KEOREICDNT) HOEF, ZDMiHE LT,
A BIFRAIC B DI, EESER (G - RERERE (RTHREEREY) .
F7E 1 JNES F) ORI I (A - REBER TN SGRE CRB AR .
B INES AEEWKE) 2 e85,

i



(B EEE]

-%@ﬁmg%R@2&5%85#&%#%2&Hnﬁ&6&waw5:am\@&
< L BELE L PSA ORFFREIIEHR L T\, M BITBRIOBEDO R L 5 7207
MBIV, PSR F— —H L LT 2B DR R x&fﬂi&%&wawoﬁ
BEEWIL, SoFI TV ERS,

—%. BHA#HOF T, PSR IFFHA ML —= /7@m%ﬁw&$&taw9@%
Niote. 2B, FHACOLEE M L—=r Iz 5, b, BhR
T, HEVEZ BRBEERNE VD BB LB,

. PSA 1. EEALOREYL OBFBTHHTL 220, BHREOANT, BER(LEDH
6ﬁ%b>7~5~~z% S X R B RADNENEWVIRETL2, PSR
D 2HEDPSA BEZLThnoTlcE R,

PSR ® 23&H D PSA 137 9 HARE 7 L5 BRERERIIZ BN LB Fxld
INES TOHEROEELFIEEDHEM LV ITAEBEL TRAI—TZHRT LI
amowfi%ﬂofﬁtﬁ BIFOA =T 5 4 TORIIE, HEPSA ZRD B
VD I S Do T L oﬂzlﬁA%F?Lt‘woﬁ%%;&oT%
WEDT, HDE A TRERSNIZONE LARWD,

. PSR 0 2 KB CHMESR Z LT 5 Z LiconT, EERKK (% NUPEC £
#E, BEIE INES BAfigfH) 3% PSA OWFFEZITF 50V Hob Y T /HFER PSA
DI EREES Tz, BAOHIEORER 2, BFli, ANEDb-oTLE D,
Z 55 PSR @ PSA I04MgES & AND &\ D advanced 787 / ~—1a VI, % .
AT ANRID DI i 2 B2V,

CEMD, HaANFEERICLT, TR KREIEEE LEWET A EICEo T, LT,
FEMA, Lr OB, mEICREEDE S MM EEZXT, L2 THY
Tw<awiﬁﬁﬁaéoﬂms#wbﬁobowbLT%T\vz?v?y7&ﬁ
FrLoTiNALITHRoT o ERIITNED, BB KZFOLFERIT L L 72

"of‘&mmﬂﬁﬂmmﬁ%%éz&<&ofbiw\7VyVV~ﬁﬁot@f
=R/ AV

CFLIE. 2000 EfIZ Aot CERE 12 4RLI%) 1, REROFT THRE L1 E T
DT, BAFBRIHGEL T\, 8, REEEEMERFFEIEH 07
T, TR LB TWED T, —ERmY o7, |

PSR IX 10l —EIED S, 2 KB OWTHIBEERE o Tl 9 (& 1Ko 7Dl
2000 (FRk 12) 4FEORIHE, EREIIC izmo@ﬁ&M)ﬁ%ﬂxt%tDt&
M. 2 KB EHOTR 14 FICAR SNEERENICRIT 5 B LABREERO RESD
HISDH T b ChalcioTLEST,

CHEEHOREN D IE o LB S ADEIE, KUY OELARNoT, BEO
credibility ({E%&t i) B U SR0s THART Bh, BEOH MR E LI TEDL
AEE LTV 75><‘:\ LT, HIEZESTY, ﬁf&@uaﬁ%éﬁﬁﬁﬁbt N



[ e EER]

HIE~T> CEBRORBIAE G720 &, BEBROTIE. TARI EENY T,
BESRIERL LS PSR 12381 % PSA I Ao Tz,

b, EOEMMOMEE LT, Mm@u%Amomf@ﬁM%?‘%ﬁ%\%W%
DEREPRIT 2 OO FHRERET IR T 2L W ZEIEXTLES.
77

CEM G, FADBEDHRTC, 2 EIZED PSR TO PSA DA a—F&AF VeV I
bﬁ&aofdllbbvbbﬂ)f\ FERE Z~ELZTEMENDRABRNWLDIZR-T
LE o7 LTS, PSR ORE LOHLL, A1ERES O EHEHEL s AT
DIATFHETHD, WITHOREMBEOMSERF L, BEERTRAVF—
AL T HEE  REHE) RFALERESRGNERES (B 1449 AP
510 AICEE) OEBRT, HABNE, BAETRVE S 2 AAREORR®RER
FELTCHIT T, FOHIL, &bok, FARIEBASTNT, KR DWIKFIC
PSR E T o T LE T, BFAHRERERREORBEM KIS oiRoT
MY DR B RVR, HORTFAREREROIEIC R0, -

. FOE. T, FEKEORTFAMERE Y 5 —ER LTWT (EEL, T 11
FE4ANSERIBESH) | KFEOHTBAYITI LT, SURR~DRF 1t
Z—DRAVEOFTRA 2 & OMITRIEIC, BB Hhh TV,

. (Efk 13~15 £EOLREEFEBLOLRAL P EEMEAIZBV T, HE PSA bEDR
L EERY 106 LRETE 0T, LRFOME PSA 13, #FE PSA 235 LT AM
%ﬁbf%é&@&ﬁmﬁfhotwfi&w#&®gﬁlﬁb)%OPOﬁ%T
$5, (M PSA #HIC AM # BT 5 & WO T2 T b0 TIER2VWhE D
Bk LC) FetERD B LR TERLEEAS, TAEEZTROINEW 5z
L, HIEPSA T, FRREMEELVEa— (PSR) bR AH BTV,

CFE. B1S5 R (1KE®PSR) I internal @ PSA Lbkf&b\@liﬁjibw&b\
W0AEZDOE 2T R QKE) 13, AFELPSA ZANRILLOIZLE D &l
Wi, 5T AEIHRT, MRE (PSA OBRE) I[KHMVESR PSA OEmE R L
Al E@E-Tbbo,

. 41X, PSR ® 1 XB OFHEIL, PSA bEDHT, HAHHE, FRILT Ddic—A Rk
Rofe, LsL, BBOLBD 2 KECHLOEHND, <holbolcsn, &
%, FFMOETIZE, PSR O TO PSA 1, & 2T o TITA TR~ SHR 0
B2 S 2 72 < &4, untouchable (?@Fﬂﬁﬁ&b\%@) Wi T LEDT, 2
KEHIZ. £5F b, ZARBONRGEZNE I Nbanbkl g, FAAs, ZOFHM
BT ABETIIARL BT LESDT, PSA ORI LIFEALRIZZ L b,
F3NSEHRCHETH Y, 2ENDL, SBESL S ATz PSA OffR4E HE PSA
O ERiE TR T X BRI 572D, RREITFEEICERS L TRVET
72,

10



(BB EEE]

MlRZzhaid. ThL 14 4 8 A AR LEREEAIC L 5 B ERAMTRORIEHES
PESE 2. TR 16 45 10 A5 PSR 24 Lo L Lz, 1R PSR ©
5. PIHIES PSA £ & AM OB ZMHUR R USROS ROV T, TEAT
WYEBERFHEICE Db, FESOBFEWIMOEE L Shit, Ll
AM IZoWT, ZRETI, BEMWIHEE WEZ &b, ke LTHREEORN
2F. EMREOZREED L CEMMRFHEZIT o TWad, Th a2k
LRI WEEORINEZZT T, RO R LW LI - _%Wﬂﬁ%ﬁ?bfx <
ot

(8. ™ 2B

C)DTF—H AT, fERARNE WD ARNWB TR T, ETHE (M) BFhLse
Tl T. (BHD) HERE»LBREMICT —F =R 2RI T, ®
NIEHSED L E S T L ABRRLT, “hk NUPEC 0, [HO7nY=s Mottl
FTVE LV BIFT, T s -2 B HE LTV o 7, PSAIXNUPEC O m Y
=7 "R TEEDT, =2 T—AEHvo, 22 THH T, HEFH L PSADHE
PSS S o T, — A PSA IV CRlf & L7z, S L7 iR e
se b ST 2 AT T, BT B A BV, HIESRH & PSA OFEME L THAL
MHED X9 IchoT, 4 BICESTVA, '

. NUPEC T 5 7= #1E PSA 1X, #BEONAY— RI—T Z2{ES DWKETE -7, HE
PSA X biF. HEZREOERESZHETHRD TV LIRbDOTHY | FEI K
BHED EEThote, LATL, fTEENCIE, FROBRONMETLT, FHEEM
HEH T, ~NF— R —7 ERD TV BN, 7, ZOMEEICTE
Lo T NDEAETASICHET, 774 ROBVWEERRPARMIER> TN
RNE W IREOFT, D LPFov o8 (FfE) LWHr, FEa-o T bk
AR L TN EWHEEE 10T, bOT IR0

CLdhbh. FOEREE. BFALTSTL REENOD, EOTT 2 MIEMAT D0 R0
DOV TV T LE 0T, TEEHOERBFRER—FRNO TR
W B S A AR S SV O RN B o T,

ARSI OV TOL—EY TlE, A XY AR—FEAFEETHY, BE 3 O 2
EH O 2006 R0 &£ 50 Th D, BRELT 1 FEIC 1EILR>TWD, T,
SEHD 1992 FHTH 1 FEIZ1EE 22TV D,
-MEA@NSR1@mo@%Em)E)?ﬁ\ﬁﬁwﬁié%%%muazm%ﬁ
ST . &EO national ZBBEICLTEY, fIxiE7 7213108 LTS,
C AR, AERARERAERE RETHIT, BRREZOLRITER LR, B
7 5 Eo TR, Liohd . BIUREIEE, ETHERINAH S o7, PSA I

.........

11



@67 AR A=

B AN SNRE VO TIERL . Fr OMFBRICRHEN S BREVDT, PSA O
B OEORS IR EE 0T\, &, FEROBIIEPYE 5 ADREL
. R RER T, Ll RO kLY R E LTRRERR OWIC R > T
W5, | ,
cADONSR1OREEDEL, trL A, T DOREEEHRRO frequency & & DT D00
essential T B, KB & MITONTH, FlZIT 104/ E LT 500 108/ F &
FAPERDRNT LI, ELEBBICE LR, TOETAETHIEL, Th
WREEIC 25T ) XL BED 108/ EITEETHLVWD 2Lk, PSA &Kl
LTRER LAV EWT RN EWNS Z & T, BEPBEINTNLIDI

C D, FOROTHBR BB OUEIEEY. MRSOBEENLHE AT,
4&:%\:5“5&@9%%&&%%%0&%5&E0t0Mﬁﬁ&%&ﬁﬁé
EEARBEICRoW (Fk 1244 H) T, HIIFEAE T AYE, BFAXE
BRsTr T ERRVAENG, BBAW DERET D EHREILRITIED TINT,
FRRBEHLTLNIEEWVWID b H oz, THNIETFT (FHE) N DO L EN
OTITER/NBEREY Z LIcT SIEMR L T i,

CWIEDET RS - (REBEE Ch A REER (TEL : R 13 45 1 A~k 16
6 1) SREED AT T OMEIE, EOBMEZ Lomh LTOIZRY
LS RO AT B ST, LI DT — Dy (REDRE) BHDNb, I
ST SEIRLEE o T, VA RATHCOLHE LSBT, B
BENE L, ABEOHIRENTE RN L, RERHR LI LIRBRVET
YL P LT, fex KERE. BT (D HOFHVOERBELTIES] EEIO
<. EOFIT. BEWEE LR LEZZ EbH D, £V AT,
-W%%%5ﬁﬁ\(?éﬁﬂmﬁ%%%ﬂﬂéaw5)UX&kwéﬂytfh%
HATHEA LT 2 Lid, BROEHAMEChH -, Ehb, VAZHRIRE
FKELOPTHRMIND T LIT, RERIIBRAMETHo T,

CRAFEBAITER. BREEMESTIND EEDRVIEY, boZRDLABNE
WH DT, TDSIFE~NDRIGBKRETE ST,

C BT, MEREL L. VAT OBRET D EREE o, MEEEOTICE, TF
108 () Loh&aBE, | EEokAbE, 1108 (4) X 1 (R
LE) <. KEREN DL BVWORE, BELARIEEETION, | LHEE, TV
2y, TRBRE] LEbh, ZFROMRTRWIERRH o7, TDOHWYAZIT
SWTHEEREE L. return period CEHEHLE) O 1 FELH) 10 FER, £V
5EHRSNT, FOLLVETRERLDEELNE NI ZLIEFELL, RERZ
L7557, 10 HEE®D return period OHUEIT, EIFKEREEZ & T, BEL LT
RBIITEZZ BNV, THNI HDOEN—ARTFEELI LTS T, &
125 T 100 FEQFETFIFOHFAOBENCIE, MORELRERNE WS ZEITR

12



[k VERE R ]

'
5

Be Ehb. R NEBRo T NAMBFHEMFTT b, TARIETHE
B EE-> TW T EIERER I EE T

(8. o 3)EHHE)

- BRSSO N — T, T OHEOETEME AN o T, BT -
P AUNA—TRINo T, REORENR R hoTe, THRIBEFENR & TR
HEREZLLNARV] L, EWVWIREEBERIFMRLDNR, To LN TET
S0 TE LTt ooy & OFRETE T 572 b FARED =DM, 224 A
TH b,

- R 13~ 15 FOREERROREARFMHST, HWE DOBRITE» STz, TOY
B SIS L LT, MBLAMIEEEIC Lo, kKE KiERE ) LI Hn,
&w5:&¢6wokm@%E&LT\—oiT%#%@@mwﬁi(Ek@Tm
) Thd, bH—2OKLUOEEEE LT, EE%@hmﬁﬁ@MWﬁ%ﬁ H
Lo L EOS, MEBTIERL . BBEOEAKOFELETHS, Thrb, HZZ
KWK TH DT ABEHIEZN G, HOJIPI iiE{uLT’%’BnéTﬁbr&z’)W)é@
TEME L7726 &l T,

DILANIIES T LD LI H 5 MREEHICH L. ) NS TR
WEWTEY . JIRNREREEZE OFEII# LTV D,

< ko, INES BT TVt (JNES XK 15 4 10 AR QoL l
R BH. PSA DFiERE LCIE, INES TE72E SICHZR 2 B R (OkHE)
TLhER LD 23w E Ry, BEEEROK TIIER L TRV,

M. SIS L WD LIEE A CHIER oo, BASMIESR L L THIRISHCIR
W LTV DR, HERRRLIC L - T, BEORRT —F BEAR 2D T L, 1990
R CERR 2~11 ) ORb Y 7ZolehrEBOB, T, 1 BEHRTE o LEN
ot bdhoT, REHOEEEICIE, KBEOBEDOT —FNFELLNEWV ) HE
HBiEr LB rd 5,

MR 14 (2002) 4E 10 A 1 BIZ, ZRBURBIETTEST KR IRBIR LSS C,
21 ORI L > T, mmmw*ﬂ%éhmameé*ﬁfﬁﬂﬁj@%ﬁs
H (BE39~94m) © 55, 6 FEOSKESEEE, EY 2 BIIHE L

CEE LR, BELETHREOMGRE SR EEFZOMEE L DI L TWRIE,
HEE ISR LC 1 AR 1 ROFEOBE 2H X THRLWEW) Ay -V &
F BN, TRRRWTW AP, BLWHRETH - T, —ARmRXRICZ
SECHENR TS L ERTEAEL T, FRESWT, REEITT
M LETAHLREOBBRENE D L, BEFER (Es, ZOIOVORHSOBEEK
R0 ias) L&D, BT HEROMMESIL, ZnEA—FrFa—LffioTh
TrenwH Ik, T IZT, HEOERNS m%&ﬁot@m%¢iné

13



QiE AR EREF-Y|

CTY, REREOHHERETEESTHDD &, LK, TV A7 OHEHHAT
X5 X9 ol FATRTTRH T, PR 16 4 1 AIRTFAEERITKTLE
To s, HER +%§ﬁﬂ@&JT% (R F e e et « IRHEME M EREE®
HHBAHE - BBV —X 2 J /A —TDEETH-T) ARFRESEEN DS
T<ntoﬂ%(ﬁ%ﬁ%égﬁﬁﬁﬁémﬁﬁﬁﬁﬁﬁﬂéw)%1WG(E$U
—X VT N—T) OEET, WMERFEEREO ATV N EBIEDEEE LICK
| iz, Overarching Goal (KH#E) & LTk, YAZBHo/hani e LI )iz
RLT, THEEEIC LT, AREAR CEKR 1849 A1) THERFHEFAN
Bt LR TICRTIT L LTV DM, B2 5 &35 bRy SRS Ss
BEST, LL, BROY AV TEVRHOETH LV IRFTELDTINE,
203, BRI CH o, bhAA, HERMHEERE L TCIERL THLH, H
%*Uxﬁ%ﬁkﬁé*&#E\k%ﬁ%ﬁotﬁg\%ﬁm%%\$&09x&

EANCEAT S Z &SI, 1E & A CTIEEMAMTA R0 2 oD TR,
XHVEMES) Ss B OME - HEMEE N HIRIEEIES O MR T R Ut
BT R s B HEER ORISR TEN T H D235
BT HAREMRDH Y, HRICKEREBEEZDBENGEH D

CHET D ENEE RO

X%%09Xﬁ:%Eéﬂtﬂ%@%k@éﬂﬁﬁwwmﬂmﬂﬂﬁgz&Ki
Y| ERCEXREGEERRET S L, RN RROMK
EHEME R BER SN D ESENRET L L, HOVIENLD
fEEL UCERARICH L THRIEREIEIC L 2 KEEZ RITT
L DY Ry '
S EEORIREE AT, WK LS o TWD, HEHIETERT 2 Lo T, ADmH
B U N E NS D L R B TVAR, FiF, TR T AREFTOZE LR T,
BFHREDEE. B%D 10% (FBICHERZ 10 50 11T 50) 13, BiKT,
BEBIIKT A LI Lo TRITRET 2 &V, BEBREEHLTZ &Il T
W53, AROEBETHREBFOERICOVTIE, ZBZ >R, HEICELNL
ATl R ENEH & NIRRT T X 2RMREC Lo T,
— N bIER RIS T, BB BISSHHIC & o T BT RN T =T ic R o T,
-ﬂﬁ%AEF%okféEﬁﬁﬁ%Awﬁéﬁﬁﬁi%n%xnf 1062 LW =
R, T IREER RSB o, BARNRETH - HEEAK (A) 13 ZhE credits
(BA7) LESARVTHKEEDTIC 10812V EEoTWe, §F25E, £
=G, credits (BAL) ZADOEH (EAHIETEY R2) ICLARVT, ABR—E/EDL
QBB S IRIERIED HHIELA, HIZIE 106 LT, D%V 100 HEC—H%#
ZRVWEIICLED EFREF ST, £9TDE, S, BRKEPEBD &
By, 729545E, TANE— R - _U bR LEFELROEWT RNV ED,

14



(B e EER]

B BRI IREIN o TV, DFE Y, [l 20mSv 2825 X5 RE AR 22V &
5. BVTARIURRIELENRNL I, TANVF—REBALTILENITD
LR RHBID T LI ARDIET, 250 ReREICTIEE P ol ERA LT
W5,

CRAMELEPhAN, BEBIE, FONIT ATz ATA e LTORSIR
LADTREFHETIEV I E R ToLBRLTEL, BBKOFITLZ IR
BlLCE-L, EBICHEIBbLRL-oThboTET,

cTh, REBELRTCKRIBTONTLEST, (CEK 154 12 AD0HHL D E
L) #%ET7Fr— LT Aok, B, SAECRTFILEZRREER
Bl (B 1844 ANDERK 2244 A) 1, VAT IERETEN LI ZEHH
DBMNCETDEAY T 4 —ADMERE (F 16 4 ANLERH 19F9 A) TH-
FRINTEER, RINEBLEEE~ET, REBEIZOWT IHRIRFHE
BT T NL] LE-TER, UL, RINKPMIiELE LKL THET D
VOTRMTHET LRV E WD Z 2225 T, FAD & Z A& & T, MELEKE
o TR ) b DR A BV T,

MOERL 16 48 7 A2 BTR 18 4 3 A 022 BEHEMEE (MERIMENR, &
JIFERRIIEETIIRY, ) T, MEERERIZOVWTHR L, ik 18 44 A
6 H i, RAFZESIC [REMEKBRFFMHROMERE BRI OWT—LREHE
BICHIST MR ARRIZOVWT —) L LTHEL, DERESHTWLRV,
) AR AR U 2R 0BT 52 A7 74— A0k, TR 16 4 4
H W2, VA7 IEREIER Ul 03%7\ \ZBES 5 FE WZOW TR HEY
THIDICEHRBEI N, TR 1949 A 20 BHIZ L RNEERNLEERSSEK
BWT, %Eu: 2 [ Y 27 EMETER L R2E8H 0BT 25 BREE O
DL A% OB L FHtk—Y 27 RO LY —EOEM & ERICHIT T
%ﬁ&ibfﬁ;ﬁ‘méhto 8. R 22412 A 2 B R ZEeZBEDY
EOWMEDOEAFEICOWT] IKBWT, [Z2BEOMkEbE YV A7 EHE
Rl 7=4st) BEANEZEZFE LTRRSLTWDS,

(9. BE8uE)

. 1980 4Bt (FEFN 55 E~EMTE) K LB, ZHOETROBMENLIRT /)
REFAPBBLIEVWEWIERDLY, DT IITHERHLINBERATTLLEE 2T,
ZDZEbHoT, WHOZEDBDH Lo LRILRST, &SR TND DR~
N H Y . 1988 (AEF163) #0D, HFKFEHEHIITHE &b HkE KK
DL ITsunami hazard probability in Japan) (#24t& ¥}, T. Rikitake and 1. Aida.
1988. Bulletin of the Seismological Society of America, Vol. 78, No. 3, pp.
1268-1278.) x4 MERIZERENH D, B 4~T I 2000 (PR 12) 025 2010

156



[ B EEEEE]

CERE 22) 4EE COBEORENENThH 5, ZBIEIHD2, Bk (M6 10) /h
LEL BN, IFEASEN, SRUAMIER OEITR AR, 1988 (ARFn 63) 4
DT, T OEIT—BHTo L RT. TR T, ExHLELRVWER ST,
Fhblse, BEICELER -2 LT,

(1 0. B8
b5 o EEAAEESIET B PR, TR AARTIRIES A SRS TR0
FnEs. CEEo 2001 CGER 13) £0) 9.11 O%id, FEEHICE X2
TR B R ol
CERT (ERER Y 3D) 13, IAEA @ INFCIRC/225 (B B#ic B 5 )
B ) Ex2VFAOFA RTA 0 ThY, %KET 4 ik (INFCIRC/225/Rev.4) 2%
9000 4£ (KTEL < 1 1999 (R 11) 4E 6 A) Iothife, ThicE b, FEITAZLY
BOWHERT, EAkTFal 2 NS EALRKIFTES T 2080 5 REH &MY
BAEED., TREBEEZ T, HEEPH LRIV LN OREBRA—/UTR 2T,
SINFCIRC/225 1. BWE 5 # 0 BAR 2K ED B L &2 E L, MEAE~E,
Rev.d TIE., ENETHERERY %< BB GRFHLMEEM (DBT) ) &2RE
L. BME#EORALT_RE L, HFREHROBMELITINE I L%
HiE,
CAAIL. 9.11 AEXFRBIIANT %) BHESHEERELT, 5v5v
— VBT, T2, ERRREN L HSTDES D IR, ) L YL 5B
NWTRSTEETALERS, |
SWINFCIRC/225/Rev.4 %72 1F . Byt B o MR % [E A FERR 9 5 il B OB (i B
OHERE S 5 L C B IS RIS B4 EOBE OB 21T 5 1T
JEEHIRIE O IEE, R 17 (2005) £E 5 M.
- 7272, B.5Db OEEIXHKIT T\,
- CORBRKOBIIL, £Fa )T 4 LA 7T 4 OREEOHS), bbHA,
%oV CRERABE LRWGRLVE, B 7T 1 I IEHART 5 &R
W kT, FARTADDTH LN, —HT, &Fal T4 xR, Bembico
RBBZ L bbb, MBEHESS XV Win-Win ORRE &1 2 HEEMRE BIRE
RS TVBREE 5T, FlxiE, MZERHicon TS, DG GERAT 1 —
PARER) % —oBEICLTh, BELTEL &, MZEBICZoRENTHHHD
DG IAEXD, 20X HCALEEHELTHICLTH, EX=2 VT4 DEIAZA
naawmgﬁﬁbana*&%@é
s LT AN, Zid. 1 iR 2 YT 4 OEMZFINERY, LA bEEOHM
FIR, k%1)74®%W%& LEERTAENIRN, REFEORTH, EXa VT
LD, BENEBESL. ANED (Exa VT4 AY) EFTR5E0n5 T

16



(B BB TER

LichoTWwWie L o o7,

C 5=, EFa U TFAIONT, HRAOEH#E L THIREZEEROAFTH D,

P35 m S hEARVWTNE S, BEEAREIFTERGHEN THD L RO TV,
FLiE CERE 16 (2004) 46 1 A) BT NERRTH D Tl HORIL, 4
WK RN ESERAERE (R 12F4 A~FR 1844 A) Eoleps, T
5LTHOMN, | EEVEEZS, [hiE, ZEERATR) bRV L
BoTWS, | EBoLeolk, b, BEFEERIE, EXa2 V74D L%E
Lr2HL, BRELEBTHENS ZEBHTCA- TRV, THIWIFREZERTS
<4 FbiRw,

- BFhEES (RORTHIEREEAR) & %&D\ﬁ%ﬁﬁﬁﬁ% e L, BE

EBOE, BEOEEICIEDA I LEFETHEENTHY, RERBRODDHT
LIRTHERERRD R EHETH D,

WIETAHEAE (IEF0 30 fEEEE 186 5) ()
(H=55)
BHE ﬁ%ﬁ%éﬂm BT A0, EREUFIAICET 325 E (ZR20MHERO 7 HORH O I
B AEARL, ) IKOWTHEBE L, FHL. KORET 5,
o BRI HLELEBLE. FFHOWE. EREVFHBICET 2HED ) b, ZLORRCETLFHI
DNWTHRE L., FEL, KOBRET D,
NETHEELROETHESEELREE (B 30 EEEE 188 %) ()
(Freess)
Ho& FINEAEL GITIOBEEWT [EBE) L3, ) K ROEFIET 5 FHII DN TR
L, FEHL, ROBRET S,
— ﬁ%ﬁﬂ BB aBECET s L,
m V%H%E&Uﬁ%ﬁkﬁﬁéﬁﬁ ;s i ab Nl &(ﬁ%ﬁfé?éA@ﬁé BT 5HOx%
o) e
fi~t W :
A HEECETSEb00E, BRTARBICET s BEFRICET 528 (BTARLERROM
ZIBTAHLOEBRL, ) . \

(FrE=%)
@m L= FFNREEES GITIOBCRNT BB &), ) 11, ROBFICET HFAILS
WTAREL, FEL, KUBRETD,
— RFAHBCETAHED b, BRAOHEOOOBEICET ABRICBETLZ L.
BB E R VTR T AR 05 b, REOHROLDOAHICETH T &,
= EFAFIBICE S EE R OERICETS L,
MU MR T L AREEO LT AR OERICET I &,
i E-SnLE=EECIBITAbO0EN, RTAFACHTAEEFED S b, REDRRO
FOORENFRLLOIETE L,
2 B
NI E R KB TR a2 [ B AR EHE At (ER 248 B 30 HRTHRAERARWE, ¥ 18
$3529ﬁ_%&§)(ﬂ)
V. JBRFIriak ek -
fedt 3. SMPABTSIHTHRE LOBE
1. LoMEERE T oEEY . RRRUHEEE, AESNAAMABERICEL > T, RTFHR
DR FEES T LoV THhEZ &, .
2. ETERIBIE, RoMER AT A, SHEUHMBICHT 2HEF O REREREIIN
L. “hZEFEET 570, BOhEEEH LRI THIT L,

fi W
IV. JRTHHERR i
fast 3. SMBABFRICHT HBRE LOBE
A ARTESR) L3, RATHEET. ¥ 20ME, BEELV D,

NS, BRAFBANLELIZZHVI ZEEERBFICRD T, BATCHIIIIE

17



[B R EEE]

FELEE L, BYOBSOERIT, BREHFEREREL VI BEROILTHITIZ/E-
CUNB LRI T, T, HHEE OB ORI F AR L iR
AFEBANEZ TR TVIDENL, BREEX 2 ) 7 IOV THE-TND
LHESTWEND, T, BBZIAETHL, AIHT ) JFHERRS. %
2V F 4 REFHEBLORLEELESZ LT, TALLBMVMAABIE LW Ik

HBRDD,

WET- HEB AT IR 51 EWER#IC SO\ T ORI OFEFR OIS L,
HAEOEBICA L EWE#ED H 0 HFIC oW THARN ZED, FrEoxt
FOMSICET 5 X 5. MWEWETMEA 2 RE L (IBR53 4 10 A, K
FHEEEELVFTFHERS» LB - BE. ) .

SIRF 56 4F 3 . BT HEBAKMENHEMEAREE (W54 6 A)
BeE x| BRASEOEMER# ORI OV TRFHERRRE,

¥ [EF OB, BREOFAICET2EMEEOREICOWT] (K 16 4
6 A 15 BT HERARE) kW, [EBRFHEO A B{LOERCHIH]
EINET IR —BOREARBICE S o 3N X—EARHEORE, RFNHR
S A REIEEIC R B RE < RV A v MERIOR(E, JRFHZEAD
A ABRICHT 28 LWIRY A0 LB AL, W ED#E
D—BOMAL O NBEHOFELZ &, Hilc R b &£ CC&TWET, | &D
N D B,

CEITAORTIZIE, T D, kW@ 2 (CER% 23 48 10 A 24 B~25 H O 19 [HIJR
FhIFEESZ ICONE-19) ) T, = OY#D NRC Z£EE TH - 7= Nils J. Diaz
K (NRC OZERE & L TOTEMIT 2003~2006 (VL 15~18) 4, ) 2% [B.5b &
oLl HEBICESE L TWED, EEITMbENoT, | (X)) LHEEL TV

%7t NRC ZEE T 5 Nils J. Diaz [Khd, T 23 45 10 A 24 25 25 RIChfiE
XN 19 EETH T#EEESE ICONE-19) 128\ T, [B.5.b - type safety

enhancements, if effectively and timely implemented in Japan, should have

mitigated the events facing the operator of the Fukushima Daiichi reactors,
and very specifically dealt with “station blackout” and cooling of core and
fuel pools.] (b LIRIZ, AAT B.5.b HOREMEMLK 2RI OF A LY
—ICE LTV, RS- EROBEEENER Lo FRITER S h T
<555 L, &Y b, SBO W ONIF LR OREH — N OBHIA~ DA 8 S
NTWeThsbH, ) Ll~Tn D,

c LA L, BEEOKEIE, FART—TUIFE o TV Ro T, EDZ L EFERT
TOLICEI LV RSTEDOE, bOTIVER, TH, BTEDLATHLEREL
7o

- Nils J. Diaz EORENARY 2 6, KEFBFHTTend Livenas, KED B.5b i<

18



[\ EEE]

ST, B (ERE 23 45) © NRC OZES24T, KERAAZEDELICE
ﬁ%ﬁikk@%éﬁ%okwﬁ\%%%K%wtkzéﬁfﬁmﬁikkb#o
Fo. BIAEBLRREFEENEIEZITIRVENIDOT, HEXal T 1 DR
BEEFELTVAR, 202 EFHRAOFEBTIIIRNI L HH-T, ZHOWVHiE
HITFAD & 2 AICIFEE LN TWAR, FERBORIZITE» D L IOEZFOLEI
28 BHINE Y R & DR B R ORI %%5bfw&wo;of\ﬁ%ﬁéﬁx
DOV B E BB D s o T, RERIE, HOHFREAFLEDL, BTYHZ
LDAE b LIE L, BEOSIEN S RTHRIKED B BN &5 FE B
S NEIHELTE L, DR EbEINIEEANLORFENEL D THOR I
PN BB T LNEE O TRV,

CE DY REE BRSO EENEVWEEZD L, D BBIRE DIR D
N0 LR EE B TSR L 7o iR TRV, RV, FOER L LTHARROR
ﬁ®ﬁ5£%®1mm¢ﬁbt©fi&w#k@béo

3 REZBEDEY FITHoWT

(Pt EMEEIZ OV O) ‘

GESHT Ao 2 A b Y —72 b DRHE TV DN T) - Z AU KiZo
. Lt BEAFRR WO ORI, HFRRDD (=D D) BT, MHER
i, AR E Z A,
R Y. TSR IRSE (LTSI A RS R OV O I BT B HINT O
Hod) . OREEERTok. (RTPFRSEESMRAD) g I
ST NE B AP R AHEE R ERF/NERSR) OEEIT, BRRER (HA) Pk
E-BROX I, Bvien, R THEREEIES VBRI T, ZeRRaZRICRo
Foo SIHUNE L WD O, (1979 (EF154) 4E3 A 28 HD) TMI Fift < bV Df
o, STHUBREHE RIEE D 2\ D FESIAE T (R 544 8 01 19 RICRB SN, T
D) Hax b HEEEHOREY B Lz, £E (OBHK) B0 TEL (£
D%, PR, %%ﬁ4& FARESRE (%A . FEEAK (HA) &) Kxio
Ko, ks, EEERKDL P T,
‘%%M\Wﬁﬁk&(ﬁk)#Iﬁé%ofkb\ﬂ ;r%5\¢waoja\
- o T, 3L ARBERE FE) Mibo THRRWOENE | Sl
BERESCEELI RV E VI A L&Y, | ok, BIhT, B
CEHT. AREER (BA) HMANOZLEBEEEERE R, RWDHLROT
Wt Wiz, ) K9S, RO EWE Z AT

X MR AFREHT wﬁ39$5ﬂ@ﬁ%ﬁéﬁémﬁ*;w%ﬁéh Pk,

T 3 AT 1mm(@%m%ﬁwéé 2) WG & KRS €5 2D HE
%E&@%Mxﬁ@&ﬂu%\~E%&ﬂéﬂfw&wo4%&@%&@%@

19



(B EEEE]

LTI, BTFZEEEMES (RTAREEYE - REFEMEE ORI

) IRWTER S, FOTFIE, SCHEHINEES (RN 54 45 6 A ~FRA
604 3 A, EEIIHHERERK (BN ) | REFERHERIINERS (K
AETA~TR 1LE9 H, TEIIEHR B, BEE K CER b6 F0H 7[H
2e) | ARERK (A, TR TEDE 14EH»D) | FHEEAKR (A, F
R 11D 30 [ENE) ) ERREI N TV,

MERETR (BA) ., CHFMGNEESOEETHY | RTFREEEREMN
L DIMESE NI Th o 722, IBF163 £ 6 A DLREZEREBR~DBAEITH,
A ERIEAFHE LT B, 728, TR 54 2 A~T 10 4 4 A RELFAS
FEEETh-o T,

MIETE— BRI, ZARERERFNERROEEThH oM, b 4 2 A
DRAEFEBAEFB~ORIEIHEN, EELFELTVD, 0%, T 10 4 4

A~ 12 6 4 ARREZERRZER TH T ,
MTRREE— K1, $ﬂ5¢4H#Eﬁéﬁﬁﬁﬂﬁﬁﬁ¢§ﬁxwzﬁfﬁot
M, EE 74 4 AOETFAEBREFE~ORMEICHED, EELBRELTVD,
Zo%, TR 9E 1 ANDRTFHEREEZRRENIE, R 13 4 1 Ab K
164 1 HECHRTFHEREZBR Chole,

MORMEER GRA) 1, BR 749 AN DR 114 4 1 £ TREREREER
=NERLSOEE, Tl 11E 4 AL SR FFZEEEENREORERETH -
R, TR 12 4 4 A 0RAFEBLSEBICRAICHEV, BEREFHEL TV 5,
FO%, T 154 4 AT TRAERRER Tho T,

xm@mA&(&A)i TR 1145 6 A bREEERI SR I EAROEE
THoTl,

-m%mﬁ%ﬁhﬁﬁof%bo,@%i7$@)W@-%%k%mﬁ@:okof\
ET+2 0G0 L RE L bOO, EERAEL Lk, 0% bW EEE DT
AT CET A& D B ASEE M 2, :

WS RA S eH W T, B 5349 A 29 H &:Jﬁ%ﬁéaéﬁx%ﬁ L.
ABFI 56 427 H 20 B CETFHRAERS L LTEE, £0%IE, ICRP ® 1990
FEREDR Y ARICHE S TR 13 4 3 A 0Bt ik 18 459 A 19 RICKUE
T5 £ CHE STV,

SO 7 4RI Lk B R MR A R E 2 TR TR TR L SRR AR b,
SO MIC SN TRAAT b, RAORE, RYTHDZ & PHR
NN, Z OB, BTAOMSROMELZekcT 2EREE B Ls¥D T
BDOBARE|EHEX NELORENRRSNE, JORSERT, REFBERT
b, SRR 8 EEE M D IREHEUE T BV TR A A0, TR 13 4R b R FREHRRY
SRR ERE LRERER LT,

20



(B s EEE]

CEE. A REEMRAORSRE LB XA, HAokb L, [T 2
ﬁﬁﬁ%wiﬁ,ﬁ%m:b%ora%ﬁwé%@f#Ja%of%%ﬁwtoﬁ
Hid, AL, TH0oTRDH D, .
CEAFRBLSOAEE, HY TV GEED) B9 &, BREERIZ L By Tn
< BMLTNTH) I biahol, LBMEBREO VR— ML, £
RO LRV, Mo & Z A, BHE IR BAo TRy, MohEd,
e 2L FRTY 2B LRV Y FTRo TV,
CWehs, EMHEROEHORERE ST, b, BUREERICRD LB TV,
Beoeiy HMERELEBRBERAR, Ebo kL MR- TWD, T
LD OB BERT LEN, REZBRIARLIM bR Z o7,
NEAFRBAEERICLS L. EMEEOHERIC VW TORMIE, BFEDZ L,
- OSERR 1T 4 B X URT REIITRE o TWRVY,
- SERR 174 4 AL - {EH1 3 4R, ki3 H] (94F) ET, EEL, BEOLE
NHHBAIT1H BF) BY. FE,
- SERE 20 4E 4 ALK (BRIEET) fEWI 2 EICEE, Hikes 8 (104F) T,
M EER R AR RS OMEE R HITER > TV, AEICHRE &\ 5k
To 137 959 ADRTT, FHIAEOVOIBHA LN TE2 T, IV IH
ﬁﬁot#6\54AU~KﬁLw:&ﬁT%ﬁwoﬁ%ﬁ%“ﬁﬁﬁotw~w
b FOMIETDIFICENSAR, Enb, EERRVEEH, B LVAR,
LW b B LEWEESTE, BADOAL =V T F7 T, HLVHONTE D, £
RESEBAFB LV L, AHOEVA (EMER) MBEREZL-THTRLDL
TN EIELWDOENDL, BREFBRFZR L TNP TR,
Xﬁ%ﬁ?ééé%ﬁ%ﬁ?é%ﬁ%ﬁﬁ%(ﬁ%ﬁﬁéﬁ@-%ﬁ%ﬁ%%@
B BT, KRR, R 57 (1982) 4F 1 A~ 10 (1998) 4 11
HETOM 17 ERHLREEHD 5, |
CLinh, MARECo LI RALLE, BREFBRFBICRDLOT, ARLLHOD
Rt R BRDRIEL bRV, BICEOTBICEDS 2 AL, TOREIC
1040, FWE BERE., KETHAWVD, 10ER-T OB EEZX DL LRVE,
H LW &R eh i kR,
BT, BEOLOENUNAARVWOERT, B (EMR) BESLEobEIL

L9 b, : ,
L ARERE. BT s (BEHERAEEE) ¥ 9 FAENL, 4FEBRVICLA
VW E W AR,

( TZWEER] LWV HEHRAIZDNT)
CRAFRBDR, HLOA =V T F T ERIT I ENTIVEE LV RIS o T, it

21



(B S EER

BRFHEEL b, WAORH L EIHEOEIET, TOMMIE, REFTv S — T3

B, G, BAOTEELRVLDICONTON—LEES TOHRIFIZR DD
b, IBALRY,

- F OB, M bdHo T, BlITEREE ) O (R IEEE OBAIEES
BB A ERet. JCO BER T A E 2 CFRk 16 4 5 HICHE) . ThoHiEiZ
CLTWADIS. FALBNIEH b EN- T, REFHEEIC, ttBOV A e,
EFERENTHEDEFEEL TNWAEIT T, MOBEKRE RV, ERICIE, REHE
WCEE I COBEB IR LN TNT, ZIBKREDRDE, Lirl, BeETRE
T, BETEXARHBOBRITFLLIARONE, BBV HERVENS, TH,
PN S RETIHEEWD, EoThb D LI L,

SRS, AR OBRE L, BBREAL LTO2METEEBICREREERAS D, 1
BERE T4 DEATIE P 2, BEEBANRD, AU 2 BRESI VO RIED
B (=FMRE) PEEROCLMbLT. FOA—NEFETVDETE
AT /3ie :E | |

CAM b E S FIHAMBEIC R o, 1EEA YOS, ERIE, ZOM T EH X0
LooblciFiuRonE NS, ATV AT A v ay (32E) OR, Tl
BEAHRIOHRTIIRVND, BEDO LI B2, THT, BEEBELLTR
btwwa\ﬁ%mﬂh\%n@wewﬁ%gwﬁﬁ\&@iﬁ&\ﬁﬁbﬁﬁé
LD i, RIS Lo RARENE NI BEFITRD, |

CF D EMEEI LT, REABARTRLEEVH LD, BT FSHREORER

RS LWV OIS A SEEX R TSR bV, EREE ThHkR, o T,

SRS . SR E R QR TR OB BT A (I9Fn 32 R IEAEE 166 5) (1)
(FR B D)

EoLT4 FTESBRELEY ETIEE, ROBRFBT ARTFORMSIUEL, BRFTEDL LT
Alzkh, UHASICEDLIREOHA EZ T RIThIER LR,

— BEEORICET AR (REPLENEETCONWTRMCHEY T Hb0ERL, T IERARE
ARTFIE] £Wvwd, ) RFEXKE ,

Z~F B ‘

(FFa] D FEHE)

B4 EEKER. EOFS4ETHOFTORERDHOBHICBW T, TORERROE S
ITEELTWS BB L X TRITII, BEOHFTEZ LTERLRY,

—Z B

= zoE (EFEEREICRETAEAICHHOTL, TOMMEEST S EREEE LS, ) IR
FIERRET 57 DI LEREREAR ORENERRH Y | 2o, RTFOER L ERECE T
HITRY AR B T L,

W EFERROME. SR URMNARENE EREREEED, UTRL, ) | BREMEIC
;orﬁméht%(E%&%ﬂim%%ﬁnoHTEUO)XmE%ﬁKxé%%owmiiﬁﬁ
BWbLOTHDI L,

2 EEKER. o EZE&E-HOFTETAHAEVTL, 5000, fiEE—S, EZ5RU
ETE (REMERICRAEOIRS, ) KRETZEEOHAIC YW TIIRTAZASR, REE=S
(HRIRE AR DEAITIR D, ) ROENEICHET 2 £ EOHA I SV TIHIETF HEREERROK
REBERITER B2,

-L;ﬁﬁ&wwﬁumoﬁﬁ$&®%\%E&wﬁ?ﬁ%ﬁ%or\ﬁﬁ%éké
EHIc L, REBEERDH-THDIT, REKEBREZE LoICLIZERS, F
HHEE TS T E DL, BREEIR, MERofe s TWNWEHEDLDT, T

22



[V EEEE

IS TS WT e e Bolz Z LI A LAR T B EE o T,

KEFHEBLRUBETHRLEELHRBE (B30 £E4EE1885) ()
(Frei)
WH=& FEFHELERS GToOERBWT [EEL] £V, ) 1T, ROEFFIBIT 2FHCD
WTAEL, FEL, RRRET D,

BEFAFBCET I HEED D b, ZLORROTHOBRHICETHBERICETLZ L,
HREER VETFICET RO b, REORHFOTDORINETHZ &

R ARBICES BEEHLEOERICET LI L,

BT X AR EOR LI T ARROERICE TSI L, :
SN ETEE CICBT S bo0IER, BFHFIRICET 2EEEFHD Y b, BEORERDOT

DOFFNAE L bOKETHZ L, ‘

2 HELSIT. HEEME. SREWER CETFEOREICET skE (BMEFZHEEREEATA
2y BAFALZOTEE OBREICLI VST EREICOVWTHE L., BRTBIEEORIZH L TLE
RHEBEHTHILEBETHIENTED,

%) ‘

Wo4HESE RTHEESXIETHRLEAST. TOFEHEREETOTDLERHLEBOLLE
1t B ITEEAB O EICH L, 5SRO A I ENTE 5130, BROEH, BROBE. #ilL ol
MERHNERDDENTED,

MEAFBELOBMTE GRETTBITIMT 5 REHFTEO%OREREIITT 5
W) LoV TH. R 11 €0 JCO BARAFMARE 2, [REHELERS
DY EOBEEO TSI OVWT)  CER 124E 6 A 19 BRFHELER
LuE) REDTHEL, T 14 FOBREEE OB ARTERO R EMEE
BE 2. SEEEBIC I BRI, BRI QTR ¥ R RN L LT, #
B EHE T 154 3 A 8 BIciEL, EML TN,
CRAEBAOEROBE LD, FHERICLEENb ok, £IVH LR
DI, EEENR LoD LARTFIUIR SR, & ZAMB, FEREN. JCHHE
CBAET, OPVARL, TELPWRDST-DOTIZR0D, HFILNZ &E2R05 &)
RRHER T HITTNRN, ‘
CEARBL LN VAT A, £V ) BRTIAYSICADNE 5 ok, 2000 F
CEH 1248 4 1) 1o, BERNB Lony LERIC, HIHUTE (Tom) Ak
%23) BERDoT, BERDIL, 100 AMEHCE ThRE T EHEREL T, WEH
BETXZAHRY Y —RIboTWEERY, FERENR LMY LT, HarH
AT, Y — Ay TERELTWNTIE, SRR TEREEIITLE,
FOWHIERIII R T,
C— T, REBLERE D Lo, THERBELVA, RERDL, BATHA L
KEBETHEIOENL, BAELTLoBY A—VEEST, BEEERNIHLT
IRV E L ITADPLTHL I oz,

HE L]

(RERRANE Db o ERoTN) |

CBARAR LW HIEHESRICS blarote, (TBEFHRoTHT—HLTER
P, BRBEIT L o T, REBRRW, FTAF =y /XD THoL
o 2 LW BIBA SR L CBUTIC IR LTV 2 e AMER TRV AL BT
VT, ‘

23



(R R )

CIR L b, BHFOREHRANRT, BROMRERELTVARVEEKE WS DL
KR oD END, WObLRFOMARKBRSNTNDENE V) T & 2@km LT

FNEXBALBRERICRLED LV EER Do T, Thi—FRFotbH
Thok LIS, BUMENCREICREEBLMN, ZRERITDERN, R
DUERE L EZD L Dol LIXHEMTE LB R,

CFERME RS L 2 2 IS, BRADRIESL Eho T, FADA A— VT, BITERHO
HREE=F— LT BICHESZHEL TV W) Z &, ELE Tl
ST LEY, EEE, REBERELAREEMILELES L, MOX 2E, £hiz
DICH LS R (o TR e LB O, ENETBIIICES W N 25 & B
B LT AR B AR, ‘

c D, TABA RHROREKUENR E S Eb o> TV T, 2OHT, AARDHRED
BT RE I RoTVBENLEa— LT, ZHETAERELNS, EERMZEA
PO, Fxy I &LEa—TDLWIERLRY 20T,

CARYRREI RoTWENE, BORAFARFRIIM b MRV, R O
WDOUZ—2 BUF RN 1 FELWHZ LT, REEERTMORVERS, &
AFBDIEE 5\ S MR AHHEA N, FhE Iy Ya vicTiud, Lo

- B,
-ﬂééEAﬁgbﬁé&%#%&béwi(fééﬁ%ﬁb#&w&wﬁmj%ﬁ
H AR, I EIC THRAITVIEHDHIREN] EWIHIE=ZFNR L Ea—

%LT%Bohk##&of%i#otoﬁ%ﬁéﬁ%m‘ﬁ%ﬁﬁ%ﬁ%%%b
T BB, BORIHTCREA 2 AOEREBWT, ERRETF =/ L, Fok
b, RSB LEZHOBEREE L BR2TVD, | |

CREFEBADES. FERCEEAOE, ERMAS (REE) L OBEAMEER, ok
NINFTFFAFIv 2 ICHNTWDIDIE, EEBRBLTWZERES,

BAT PR EG b SR 2 b, INSAG 0 A Y A—IT2 2 TWT, 22T, EBRmR
ERERAMR R H oI bEDLT, &5 LTEhR, FRAROTRMOKET
T S L o T R BT B,

CHARIIEBREIC R T, HITFEEYEEZ Lo TV D, WAEEZ Lo T
B, T, FLEHBALT, HOEYa v THLLRAH I LWV S DL 2RDIR, B
BB L, Thol,

(RF D) ZRni—TH - BHCHY . k. HETHIEENDITHS, L
L. EBANIRIN B 2R BAER P O— T B —EHOBRIC, HEYAPALT,
SR & DML W T DDy h LILZRVY, ‘ ' ,

L. BARREC 7. —T A& Y BoTWT, AR EEMRA Tl A LT,
HRIMEDR L, bo tBEANTRELEZT NI o, GERRATZL S
7)) HEEE 0%, RPTEINMNIEATLEo T,

24



[ B R EEE ]

- BEEFBR T@%Db\9%®@%xﬁ7b)i< S BR, HELE HIEN, TH

SThH, BEHREE, B bRE%FE T [How safe is safe enough?) (& DRE
LETHIE, FHREELEXDON, ) EHEXDERKRFLLEPNTE oo
Foare X bRES LT, REZEETTIA ATV T A BER>TIRP2T2D
MWD IR,

4 BBFFEOFHHIGCOVT

CHROFERE LT, BREES, A F —RENNBEGE TEEEFO, HY
LhbpHI LIoNT, BEREE LTEEZRS RTHIER LR,

CEOBRELH S ETH, A FA MTOWTHEL, ARL—ZRRoTNDZ ENE
LW EnEIDETeE=F =35 L,

cREFRBEN, BOT 72 a T AT RAL P —THIREITEI VI T &,

C T MW THEL, AM TRV, FEFRIHV LHDY I LeEX T, AR
Dv =2 T AREETHWRITIER SR, ZTREB XL THDEDITTIENG,
ﬂlﬁli%hﬁﬁf‘%fwézk%ﬁz%:5~?‘é’ LT TH D, BAFIXEEDS &R
W, LT EBEITEGALTEH, BYDOEEDO LD TRVDIL, BEN LD DN
VNS kL FRUTHESTIC RV, AU YA RO AT L TN RN,

bbb LA, BEENREATHARLEHKITT, EHLEIBEIRoERLRITH
bRV bANRVA, LELERIE, TbETh, £V I NEICKEHZE
i X THEWITRVWOTH D,

A, BEEAMLEZLLNRL T, EHLEIBENLLIITTIREW SR
T HRARI PR EDRE SR bRVEBofl LTH, HE LTIHABY
HLUTHITT, HHoo FRLVDTIIRNWET KL R B2 T, 500
SRV, FEEOHELE, L, FIVIHIBKTOT M3 R E—ERKML
. BRATK GUREOER, RFHZEEEZR (FE®) ) . REO OB /v
—F b, Fhb, HBUEEREAE TN, FREHETHLT RS ATH- T, fi
TR, :

R OTE Oy MERER, HOBE, WLMCRNPS. BWE, v b, #A
LD Ay NBREET, WO RUTEN b OMBEERIE S ok, bISL
B bhholedhtWnWHEETH B, EM#A/F%L%&@@WK&WD#
EHnHarF A GUIR) EotzDh, FAZITEMEAEE,

CEEORB - LE, 9 HBIEETHLUTC, AL hOBHMICOWT T 2%
T EN—FKRE, ZOEFSIE. BEROIIT o0 EEFET S5, 3, 5, 10, 20
Fu lEHRKEEEIT LTV o LI, beautiful EEX BBV, EHALLRS
TWolz B9,

CBUFE LTh E—0ld, EAMRBE (BEKSE) 28> T0nH0T, REREF L

25



(B HEEE])

ZEIT, BIREICIR R D E VD 2R, BNORME LT, YAR-PFHIL LT
HoTOW, 4, HBLLEHRLTWADITER, 12 HEZAN S (FXEHEEFO
2) CREHEAD XD T HRL LB LTS, WREMTHS 72 W2, B
DARERE-7=L510 1 BBV, TOME &I KT REEELVD, &
B2 e PR B o 7o M, b—Z Al LTIAEER DS L85, fld, RE
MBS, HIESE S o CHEENR L ATLRVENT, EAEE (BREE) 2
FrEbroMZLTENDESRY, TR TRVWERD, FAOH
fRTIE. MBS ER (40, BEKEMES., BUERNBNEMEYKE, ) 88
STWBI L, FH5VWH 2 EICOWTEBNAFEZENT 2 BB ZHEAD L ICLE
W H Dk LEfIEL TV D, \

- IAEA O3YE, BHICHL LT, BABFOAFOXGRE, ASICAE#E AT
BEIZRLNTNS, MERRV M EEo WD, HEFTEL RN E
CEBhTWA, BRIOEIRE S RoTE0NEEbhi,

CEHEPRTh, MoTULEIB, RARSob, L 5KV, AYICHEH
LV, BERBERSNEZERY, EELTEIRoTLEST

C UL, N M ERENICED o E BT, BIER b Y R BEHITS
AL EESIRERo R, 1

c N MEROMOB DS ST 6 B HVDOBREET, b, MK, BEICERY MR
FHIER S ARVRIRE sl LB, Fonb, MEZEF-2EVHELT, WANnAL
MR ERE L TR0 TV, 7272, At OBBKCRBII RN fedy, £ —Fi
LV @R O) REERER, ELERVATYA MV E—ITo T, AicE
Rhote, FHIVHZ LRIV 5B L ROT, FhEME AT, IR
MEHEPIRH L TR REE o, bV EHbWAMENAICZNEES LE
5 b2V T, BERENEVTENG, HRRPoONE LARWITE, A
NS5 LTI I ELTh I BB, |
CWBNWARETRE D LIEHHN, BURNETICA AT ARRBLIER Y B
FERD D EIEORERENE D Eo T, FIEEE LV, SMENEORI &, B
TSI ST L biEEH Y, FRIZHAEEWVWI bORDHSTehrbEWVI LT A
BREREH S LS. 790D DIERFE DR LTEZ D DITIiATHEN,
CHLIFEEOITEENVE D, FHWVIMHR T, ATRARFEEIND RO TRV,

5 HFEXa2U T 4120 T
CA VYA MISFEEOFL TR THHDARVEVTAVA, 4, £DOI ZiTo0
THHMLTWD, BEX 2T 4, TRIEIRoN,
CRENEVS L AARERMEBIRBE L TRVDT, AP FDIETH,
HEARBEZ Lo THDTE L, BERY, RELEZACA>T (¥4 T

26



[ Bff R EEE ]

EERTELT) b5 LA, =2 aEED, 2L, ZORG, FEHEN
HEREE L CRVLAE S L. 2. BT, FELEE->TV5,

BB L VR B TWT, H—SMEHEREEE L LoD, RIMME RS
HEDT, HHRMEEXRLTVEIICLAED, TAR— ML RIER O 12 LA

EMELIOHY,

27



ey

%M$%®)xa&OM®m %M%ﬁmmw&ﬁk@#_owr
| i
1. &m@@ﬁ%ﬁﬁéﬁﬁﬁﬁ ka/ETT&/T/F&%ﬁLL
ﬁ#%%éhﬁ@ﬂ’MH$&&®1980EHLAOTWBT%6
BARMOICIE, . HER O R EE TR Y 2 2 3l (PRA) OREREME
'xtﬁéﬁﬁh%%m%kéht)x&%ﬁﬁLﬁéﬁéﬁﬂkﬁﬁé
CRERASTDI TN D I L B2 T, LRHE MR ERIR R TR
B LRV, HAVIIRMELEE R OEBNRIET T2 VT v b EHEL
RN D 2 BT 5B L1 5 PRADFERED bELNMREME X T,
y 0 X5 REERTIIRNT T v MRBEZ B CRBL CEBTX S
. 7 ® SPDS b D VIEIRKE S AT AERET S LRTNORYET
| BB OEE X OEEERMEC T 5 FIEE Gk A FIEE)
,%¥WT5A<®&ﬁQ%#ént@T%5

‘L#L&#B\_vbtﬁ S EAI té@m@ﬁ%ﬁ_OmT@me'

‘iﬂmw%h me77/F®@%4ﬂ@EDﬁLwéﬁﬁﬂlif~

P HIEE ke 2T — & B STV Ticd WIT, TRhIehE
CENT, RFATERBRE Y S —RE fﬁtr’FJ?F_ﬂT'C-'ET/I/77/l‘0)
. PRA/PSA REM AN DT 9 8 OFRBEI o THEThoT, %
',77/F@T*ﬁ#%if%&WH$ﬁ%ﬁﬁTﬁi%oiBHm@ﬁ
O BEORRBEMBICHEEE, 19 8 54X TIZ i%%@kk%t@%&ti

% PSA DF 5 ROBAZEIC %%#erto : '

\2, 19 8 04, ﬁ%ﬁ%%k@%kﬁéFﬁ@%%%%%@ﬁ%ﬁ@%

CHRBEEY . @%M&ﬁﬁiﬁ&k®%ﬂ¢%#ﬁbﬂéi? Tigot

_b&ﬂﬁf,ﬁ%ﬁ1+ﬁﬁt/a CRFARBLEERIE LY

y—PHREEh, ZOEE] %Té%ﬁéﬁAka RESHERT

- IRBREFEBECEAS (MVPZER) T X, TR VH—=OMHE

T %6!?%%%%%0_%T5$ﬁi HRETEH b EINE B & HT R

- BEEL T, @%@PR&mwmﬂ%ﬁﬁ%@_Omrwfﬁ %L*@ S
PBHBVETT 7TV MIBET AR R A BE RS Hi b LA

WCHRETS T Liipotz, T DRER. Lﬁ@ﬁﬁﬁkowf%&#@k B

LT&?%HT%A%%%%&%#&%M &msw&%\%@«wx

iﬁ%@ﬁ@ﬁ@%ﬁﬁ% mﬁf R%mwfaéﬁé%ﬁﬁwm@'



Uigant 2 53]

ELT%TW77/$¢WRA®%REE%FﬁL e ﬁﬁf@ﬂ%_
.WD%HOTwotok : .

3. 1986Ek%xw/t)$&w%ibto_®ﬁ% ﬁﬁ:?»%~
T g ¥ — ﬁEAﬁ%ﬁ%AkkWTﬁ¥ﬁW%®ﬁEL%HOT
wth\_®%£ﬁifﬁéF21ﬁﬂ®ﬁ?ﬁt/a/Jbﬁ :_
LB THERSA TV et a e VET R VETT /YT bR
%\%&Wi%M/RTAmﬂ%@ﬁﬁﬁiEiwﬁ%%$uk?ém
EHEEORENMBRAENT, T LT, TALORMABIE, Ebic
477421#EJ&Lfﬁﬁéhtc%7w77/h®P&x®£#\
Ftn~v/77&ﬁ—J&moﬁ&%k&ﬁrmtﬁﬁ_omrmm

| ERERHEET 5 Bk oReF RIS ¥ — CEa—vyT 77
5 —BrgeE v & — B éﬂt@%%@a%r@otm | |

4. RIHREFREL %met)ﬁﬁﬁﬁBu\ﬁﬁﬁE%%a%j_
bR WAL BCREBEERL D EL Dk, TR CIIRAEER

| HEBAEROBMERED, EREAEICHERRT 52 LR ERE
Lant, ZRARE. ThESFTEABRNOLVE 2 —bBEXToE
TTIVTVNDELE, VET T VTV MEOBNERORE. Y
— AL b, BESIHL, PSA BT OWTHRETT 2 IEMBERYS (BRI
'E@—w&)%EB:ﬁ \:namﬁﬁ&%%bﬁo‘ |

'_@%mAm1992¢ ﬁm%ﬁbi&wty_wﬁm&mﬁtﬁ%
#ZEFASE. 1) RFFREFCBVIHRORT 7 07V bk
—/%/F%EEMkﬁmb F—DBEC eI ERTE B X
 HRTBHILHMCEBESNDINETHDLE LS, 2) RTFEREE
kafi BT PR @ﬁéﬁm BoOmME%ERDH ﬁkng
-T%$®E¢%$ﬁ%£%kL177/7/%7$ /%/F@%W%_
MHELCED D T L BRETH D, Eio, THTCENTH, ®EEE
%ix TIYTFY b R— VA v b O, BT TBIT O
BEEHRICT S L L bic %wﬁwm&ﬁﬁ%MﬁLT@bé R34
BETHD, %@ k%&mtto

5. _0%\*@k wTj:NRcm/ETTﬁ/T/F (< B B B A
BHLE®%, 198 8EOEEHEEM (GL8 8-20) TEHZT Y
o PRA OEM 2R LIS, THIEPEHRICER S 5 Y 2 7 ORH .



i 2 h3R]

. - . J |
'%ibt%wfﬁotobmb Nmni Hﬁk%%?%ﬁ@&w~7-f
ERELT. ﬁﬁ%&&M%E*#éaéﬂﬁﬁﬁwjxaéﬁmﬁé _
Lb@ﬁ%&ﬁﬁ@ﬁﬁ%%%bto_@7w~7ﬁIﬁfﬁ%mhmmg'
kEHH%%%LL%77/F#4F@ﬁ%ﬂ#~%@%@ﬁ1&”’
&, %@%%mPRAW%%%E#%@L&%T%5ﬁ@m&v~wk
'T~&%%mbto%br ZDFE %%ixT\NR011991EL
 @%%gﬂume®F% CHE, Bk, kS KL, BERSEDH
'%gﬁktﬁﬁéJx&@¢M%HMf5¢%TbéIMEE@%M%
1994@&(& T?éio*bto

,6.} ﬁﬁﬁ%Mx LkWTﬂWM%ATmﬁﬁéﬂ%ﬁg%%ﬁfé'
' ‘«é#mTEVLmDLH6htﬂW@tw ﬁﬁi.ﬁh%éiok;
ISR B U AT B EEMICIHMET 2 5L R BN OFR THER
C ERTV BB CTEEICH X RBICIIE SRV EOBHTH o
L., SMEBY R 7 TR & &Dﬁ_%l"’r@);ﬂ@ PRA D5 R0F| H?T“i:'(&‘i
_,ﬁmotobtmor %n6LL@#5Jx7#ﬁ%F@)z&LE
HBEE TOVT DR m%%w%m Y5z ki&moto' :

%B%b\%@ﬁﬁ%&AiIM&WSO@R%M77/F@)X&¢
. flifERE 199 THRITAR LIcHES NUREGL 150 (Z2THSHE -
.¢$%@)z&m~w_omfwa\ﬁént)%b77b&%#6VE

a— LT3, ., ZORRIE, SMBEREE D EMITBRIC wBiFs
ﬂ%)zy@#EEAm_o@77/brk%<ﬁ&ork@\bh@_'~
%EiK%A#“F@ﬁf@ﬁfW%ELTW&W’k CkpLERS

Niz, Eio, REOWERF OB X FIXBHETIC M6. 5@%%%&‘
m#éﬁm@;@ﬁwewﬁ&%%af\_@ﬁ%%@z_xaféwj

TR L, HKﬁ%ﬁﬁ%ﬁf%%L%$éhfmt_®ﬂﬁﬂﬁ~f'
j@%mﬁ&%%ﬁ&#émﬂ@m%%ﬁo«ga@mw%%oto |

*tﬁ\%ﬁﬁﬁ%%ﬁ@ﬁ& \_obtﬁﬁ@%%m&m i
éﬁé%VNP@%M \ikbk#/ETT&/7/béﬁ%®4%.
AR R R R AR SRS DR L LY BUEST B0s, vE
CTTIVFY PRV AY NOFREL LT CHRARED b T
%%ﬁﬁ«/b%%%mbﬂhé %(%Maﬁ%ﬁé%&@%&@%
LLCEEINETORE m@e%n%eogAéﬁam&e ZHY .
r%@mu%ﬁk§<@ﬁ%#ﬁbht#6fﬁé |



Uit 2 )

7. ZORFHNREBBAWEBVET T/ VTV IvR VAV MCELT |
B =R B 28 < R 5 & LEBRLUEOI, LRHIENT 7> bO
PSA ’b%ﬁm%ﬁmhé SAM OEMORNAELFHER EICH-Th b
EbHiC AT IR R T T LIIR B THY | $¥%h

L ORLTEBHOFEMEER L, MR %@mm&$§b1m< Lise

B EHMER LB ThB, IEL. RFHIREZES & LT, Fikim

'@%Fhﬁﬁfﬁ%@xn—7%#kbfm<%®§ %ﬁb&motj

N gﬁ@ﬁm@ki*-@umL@;9&_n&wmfamﬁéﬁ"

‘ ztﬁﬂﬁﬁa# BN TZDTEM B, ﬁ%ﬁ@ﬁi’?%‘i)dﬂ%“ﬁtkﬁk LR b
HiE PSA 0)71&’)0)1&%/\4)‘“— K @1’15552 *&"ﬁﬂ‘é <‘: ZROBZZEBL
otz &, Ebic, ZH Lk kbiio%?b febualialiiE i o S

mf%@ﬁgnéx&/;—w%yé&mot_& é%ki FBE

LT, RABEEEDD L. WABIREHEL. ZTORRICES
,‘T na_%5$¥%@mm%ﬁﬁk$%¢5mmﬁﬁb&mot_a
‘ =7 ﬁ)6%K6 &Tl@wo ! .

. *@@% \/t77&/7/bﬂmi&wlkﬂ% ﬁ%%@ﬁzﬁ
CHIRE & SRTVWB b0, HHIYRRELBERED, PRA OFER
R, IPEEE 2@ U T, ERHFCE L CERbEBE LT T

)x&@ﬁ%%kbt_ema ﬁ&%i %@%kkmfi ZhbH

| EALETOMBICHNTY X/ BEEARCE ORIV TSR

BRY LR, ﬁ@] L“Cl/\ﬁ_p

8. mii @Eéﬁ%ﬁ% &mﬂﬁkbf %%ﬁA SE OB
= ﬁbamxwmmwa1)m%ﬁévz1—wﬁ%ﬂﬁbr\_nup&x
L OElEREDDIIEIEY, ThORRE AR TIHET M1 0FE
L ORBRERRDEILNTELLICTHI L, 2) BEET—H N
~x@%%$%%@@$%af@mmwimﬁm%%%mer< &
R, CEEMSEETEIBEREMTS L. 3) AMNFRE
ERICANTEY A2 RIREL THREREEHEL T, r%mfé@g 

-®ﬁﬁmkiénéﬁﬁéﬁﬁ?é 2R %%a%uto

%@%%yl)ﬁﬁﬁwﬁﬁféklé&ﬁb\z)iNmECL%5 

Ltﬁﬁ%#kbtﬁ%\Nmmcm1994ﬁgwaﬁﬁ@&%@&‘“

=&Y | %ﬁP&M@kklﬁA?&@ﬁ%%%h%ibtoit |
Qoo%@m 5. E%ﬁ% ¥XWWISA$W£®¥Wﬁ%ﬁéH



T 2 9]

t°3)12001¢@6ﬁ%ﬁ£é§5A BV TEMBART S L
Mo e, T DERDBRTBW TR, %ﬂtté}xamnmEE_go‘
<%@f&é&@T%@é@iDbot&@bewé ‘

. EEICoWTIE, 198 0FERIC, SHIBEBCRTIRETE TS

CRVWHLOMEEZT I L DY, —RHELEFoN, FIKASK

- 10.

DEABSEAEDRERIE oL OREBRH B, B, FrCIiEl
0 Q4D H BITEMR= @Tilmnﬂwkﬁﬁﬁ%ﬁ?éT%ﬁm%

CALERTOEN, BEMCEEEEFABRED, BEORRLE
R B LRV, 5% 100EDI bIKETIZ BHDHLLT

%nnﬁﬁm%wfhétéhfmtwf ERDU, BLEROT a‘f

. bj:iﬁi)h"_) 7':_(;

TH%it%i&@u%ﬁom%%%ﬁﬁwv&of%éoghkom
Tk 9. 1 1 L4, RFPFSHENEDEE S L, ARG (DBT)
NALSROWH B TEESN, FEECRVTINEHRE LI
%ﬁua:&ﬁ%ﬁkéh&&E\%ﬁmﬁﬂ%%m%ﬁﬁﬁhﬁo~
T L BARE LB d 2 ) T 4 BROBERICIIHERA R b D L8

ENR OB BN D, ZoOHMYRE T THRSLETHY .

O IRDTH, F?#1J74L®§*TﬁA%m_o&hé%wkomf

. ZoRFEEBET, ﬁé%%WEﬁBw%ﬁ%MKT#%W@%&

'brm<@@A@MT@5 L LARE, BFHEEEASE. T0
BT RREEERENC kmrA%éﬁ_ﬁfaﬁéﬁﬁL@%ﬁg
BRLTVBIBMET, =9 LMo BAS§2RTC Lk
Jro LiedSoT, ﬁm@wﬁﬂéﬁkkﬁé ZoOHEY TR THEE
WD LI BRI SRS XD ThB, KEN DO
T U7 QBRI %?éhﬁﬁﬁéﬁﬂAEa ﬁén&moi-

t&ﬁ%;;ubé&mﬁﬁé

. 200 BHECRST, RFARE A Er T
'ﬁ%n)T%%ﬁE%ﬁf%é&i;L 2.0 1 1EIZCB > THEHOE
'Wﬁ%rhéumAwﬁxﬁwwﬂﬁaﬂﬁ_\ﬁ@@hkiéﬁt%'

 ;)74L%6ﬁm®£$ﬁﬁ%%%L e DEIBEXTER

Lice 6(%5



.Bulletin of the Seismological Society of America, Vol, 78, No, 3, bp. 1268-1278, June 1988

TSUNAMI HAZARD PRO_BABILITY IN JAPAN i
3 By T. 'RIKlTAKE AND I Ama

ABSTRACT

An analysis of fuiture tsunami hazard on the coast of the Japanese Islands
is made In terms of probability for a coastal site being hit by a tsunami, of which
the wave height exceeds a certain level during a period from 2000 to 2010,
Tsunaml wave helght at a site on the Paciflc coast is estimated mostly based

©on numerical experiment, In which a typical fault model of the tsunami-gen-.
‘erating earthquake is assumed. Meanwhile, probability of the tsunami-gen-
erating earthquake occurring during 2000 to 2010 is evaluated either from
‘historical data of earthquake occurrence or from near-shore crustal strain
accumulation. .

. Comblning the wave height estimate with the probability evaluation of tsun-

. aml occurrence, probablilities of a site being kit by a tsunaml, of which the
wave height exceeds certain levels, are evaluated on the Pacific coast. It
seems that the probability for a violent tsunami, of which the wave height

.. exceeds 5 m, is highest along the Pacific coast in central Japan, reachinga -
value of 41 per cent. On the other hand, a probabnmy value a8 high as 69 per -
cent is found for a moderately large tsunami having a wave height of 1 m or -
so along the Shikoku and Kyushu coasts,

‘A crude probability evaluation is also made for.isunamis on the Japan Sea -

- coast, where tsunami activity Is substantially lower than that of the Pacific
coast The probability for a violent tsunami seems to amount to only 1 per-
cent or so for a 10-yr period. Similar probabilitles for tsunamls excited by a
distant source off Peru, Chile, Kamchatka, and Aleutian-Alaska are also eval-
vated. In’ this case, probabilities of tsunami wave height exceeding 1 and 3
m are, respectlvely, evaluated as 19 and 15 per cent on !he Paclfic coast, such
probabilltles belng not quite negliglble

INTRODUCTION E

Tn contrast to seismic zoning or earthquake hazard analyms, very few analyses -
of future tsunami hazard have been conducted in Japan. Probably, the work by
'Takahashi (1951) is the only quantitative estimate of future tsunami damage on
" the Pacific coast of the Japanese Islands. The degree of future hazard is defined
by the sum of squares of tsunami wave amplitude expected at a site on the coast
during a 100-yr period. Assuming that the perlod of tsunami wave is approxi-
mately constant, the aforementioned quantity is proportlonal to tsunami wave
energy that reaches the site concerned. Since the estimate relies on the historical

- record, it can be applied to the future only on the condition that the tsunami
'act1v1ty in the past can be extended to the coming 100-yr period. B
. Aida (1969) conducted a numerical experiment on tsunami wave generation

and propagation based on the sea-bottom deformation caused by an earthquake.

. By now, such computer simulation of tsunami waves has developed so markedly
" that highly plausible wave height and form on a 200 m depth contour can be

- obtained based ‘on an earthquake fault model determined seismometrically.
Meanwhile, it has in recent years become possible to evaluate probability of a
major offshore earthquake occurring in seismic areas adjacent to the Japanese

Islands on the basis of recurrence time. of earthquakes and/or accumulatmn of
- : : 1268 '



TSUNAMI HAZARD PROBABILITY IN JAPAN 1269

near-shore crustal strain (Wesnousky et al., 1984). Although the accuracy of such
_evaluatlon is not always high, it is important that something can be said about
future occurrence of major offshore earthquakes in terms of probability.
Combining numerical tsunami experiment and probability evaluation of off-
shore earthquake occurrence, it is possible to evaluate the probability of having
a tsunami, of which the maximum water elevation exceeds a certain value, ata
site on the coast provided various parameters of the earthquake fault model are
. given, As there are a number of potential tsitnami sources, probablhtles for all
the sources are to be synthesized. The overall probablhty of tsunarm hazard at
any site on the coast will thus be evaluated. ‘
The prevmusly mentioned probability evaluation will here be applied to tsun-

ami arising from sources off the Pacific coast of the Japanese Islands. Attention =

should be drawn to the fact, however, that a major tsunami sometimes occurs in
the Japan Sea, although less frequently Even a tsunami from very: dlstant
- gources, such as from South America, Aleutian Islands, Kamchatka, and so on,

sometimes hits Japan, A crude evaluation of hazard probablhty for tsunamis of .
_these kmds will also be made in this paper. - :

Tsunami WAVES ARISING FROM A TypPIicAL FAULT MODEL

Immmence of a great earthquake of magmtude 8 or 80 occurrlng in the Tokai
(literally east sea) area off the Pacific coast of central Japan has become widely
" accepted not only by seismologists but also by the public at large in recent years.
One of the most likely fault models of the anticipated earthquake, which is cer-
tainly associated with the subduction of the Philippine Sea plate, would be the.
~one shown in Figure 1. The fault plane having a length of 130 km and a width

of 60 km dips down to the west with an angle of 34° from the horizontal plane.
_.The upward slip of the western side of the fault at the time of earthquake oc-
" currence would amount to 3.8 m along the dipping plane, while a 1.8 m left-
lateral shp would take place in the strlke direction of the fault The seismic

0 : 100km.

1 3 Iy I PR |

Fic. 1. Horizontal projection of the fault model for the hypothetical Tokai earthquake.

¢
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Fra. 2 Wave height d.lstmbutlon ot‘ the tsunami exclted by the hypothetical Toka1 earthquake of
which the fault model is shown in Figure 1, .

- moment would amount to 1.56. x 1028 dyne-cm, which corresponds to a moment
magnitude of 8.1. The model is a shghtly modlﬁed version of the one proposed -
by Ishibashi (1981),.

Aida (1984) estimated the behavior of tsunami wave on the 200 m depth contour

‘based on the previously mentioned fault model. The wave height, which is defined
by the total amplitude of the first wave, is then converted into the wave height
at the nearest shore, takmg 1into account the amplification factor during wave
propagation over the continental shelf (Aida, 1977). In such a way, tsunami wave
heights; that are likely to hit the Pacific coast in assoc1atlon with the hypothetical
‘Tokai earthquake, can be estimatéd. In Figure 2 are shown the wave heights
thus estimated at various seashore sites. Very large wave heights exceeding 5
m are to be observed at s1tes close to the fault assumed

TSUNAMI GENERATING EARTHQUA.KES

Figure 3 shows the seismic zones from which major tsunamis on the Pacific
coast are originated. The tsunami associated with the hypothetical Tokai earth—‘
quake is generated at the easternmost portion of zone VII. According to the ex-
isting studies on earthquake origin (Tida, 1983), typical fault models can be as-
signed to zones I, III, VI, VII, and VIII, although the. detalls of those models are
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- put as1de here for the sake of brevity (Aida, 1984). Probable tsunami wave helghts ,
from these sources can then be estimated on the Pacific coast in a fashion similar
to the last section. For other zones, no representative models of tsunami source
-are known. However, wave height on the coast can be approximately inferred
from the actual data of typical tsunamis in the past. It is therefore possible to
estimate tsunami wave helght at various sites.on the Pacific coast on the condltlon '
that a tsunami is generated from one of the zones shown in Figure 3. .

We are ina pos1t10n to see how often a tsunami-generating earthquake occurs - -

* . from the cited zones. Probability of a major earthquake of M = 7 or over occurring

in respective zones is evaluated prlmarlly on the basis of historical records, When'
the number of historical earthquakes is sufficiently large, we make use of a
Weibull distribution analysis for estimating mean recurrence period and thus
occurrerice probability. Meanwhile, we have to rely on a Pmsson distribution in" .
- the cases of scarce data on the assumption that earthquake occurrence is sta-
tionary and random. We1bu11 distribution analysis is widely used in quality con-
trol engineering and was first introduced into the earthquake prediction study
by Hagiwara (1974). The analysis is different from the Poisson distribution anal-
ysis because the probablhty increase after a partlcular earthquake can be
evaluated.

Zone I, or the seismic area off Hokkaldo-Kurﬂe, can be d1v1ded into six sub-
areas, each of which hav1ng been. a seat of major earthquakes in the past. A

Weibull distribution analysis of recurrence period i is made for the data set asa . -

‘whole, while a fault model that represents that of the 1952 Tokachi-Oki earth- -
- quake (M = 8.1) is chosen as the typical tsunami source. As major earthquakes
have already occurred in the 1950’s, 1960’s, and 1970’s in all of these subareas,
the probabilities of havmg a major earthquake off Hokkaido-Kurile durmg a .
. period from 2000 to 2010 are not hlgh as can be seen'in Table 1.

Ll

Fo. 3. Seismic zones for major tsunaml—generatmg earthquakes off the Pacific coast of the J apa-
nege Islands , ‘ .
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‘For zone 'I[I‘ from where the great 1896 Meiji Sanriku and 1933 Showa Sanriku
‘tsunamis were originated, a fault model equivalent to that’ of the 1896 one is

assumed, although the source location is somewhat shlfted to the south because .

a conspicuous seismic gap exists there.

_ No historical data for évaluating occurrence probablhty of a major earthquake ,
‘are available for zone VI. However, the crustal strain monitoring over the Sagami .
Bay area to the southwest of Tokyo is useful for probability evaluation. As for

_ the fault model, the one for the 1923 Kanto eairthquake (M = 7.9) is adopted.
For the easternmost portion of zone VII, both historical data and crustal strain
_ are available. The fault model assumed is already shown in Figure 1. The prob- -
ablhty of having a great earthquake there exceeds 40 per cent for the 10-yr period
. in question. As for the middle and southern parts of zone VII, the probabilities
are small because the 1944 Tonankai (M = 7.9) and 1946 Nankai (M = 8.1)
‘earthquakes have already occurred there, respectively. In view of the small prob-
abilities, the height of the tsunami wave from these parts of the zone is estlmated
by means of interpolation of the 1944 and 1946 tsunami data.
Zone VIII is known for frequent occurrences of earthquakes -having a magni-
tude around 7, so that a fairly high probability is obtained (Table 1). As for the -
* fault model, the one for the 1968 Hyuganada earthquake (M = 7.5) is adopted. -
No fault models are specified for zones I1, IV, and V, but tsunami wave heights
from these sources are estimated based on tsunami data in the past. Only a .
tsunami of 1 m or 80 in wave helght is expected from these source areas.

OVERALL TSUNAMI HAZARD PROBABILITY ' : ,

The mformatmn presented in the previous two sections makes it possible to -
evaluate the. probability of tsunami wave- ‘height exceeding a certain level at a
seashore site during a period from 2000 to 2010, as will be shown in the following.

. As an example, let us evaluate the tsunami probability at Shimoda near the
extremity of Izu Peninsula (see Figure 2). According to Figure 2, the wave height .

due to the coming Tokai earthquake at Shimoda amounts to 5.6 m. On the other

_ hand, the probability of the said earthquake occurring during the period in ques-

- tion is evaluated as 0.41 (Table 1), The probabilities for Shimoda being hit by a
tsunami wave caused by the hypothetical Tokai earthquake are then evaluated
for wave heights equal to or larger than 0.5, 1, 2,'5, 7, and 10 m as 0. 41 0 41,
0.41, 0.41, 0, and 0, respectively.

- The respective probablhtles at the same s1te due to the Kanto earthquake or
the earthquake arising from zone VI are obtained as 0.22, 0.22, 0, 0, 0, and 0.
. Similarly, the respective probabilities for the middle portmn earthquake of zone

VII are evaluated as 0.05, 0.05, 0.05, 0, 0, and 0. Meanwhlle, those for the south- =~

‘ernmost portion earthquake of zone VII amount to 0.04, 0.04, 0.04, 0, 0, and 0.
No tsunami wave height exceeding 0.5 m is expected at Sh1moda from other
tsunaml-generatmg areas shown in Figure 3.

~ Denoting the probability of tsunami wave height exceeding a certaln level due
to a tsuinami from the ith area by p;, the synthetic probablhty p is estimated by

,P =1 71'[ a ”~_‘pz) . , '. W

i=1

where n is the total number of tsunami-generatihg areas. Applying equatioh oY)
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: : TABLE 1 :
PROBAB]LI'I‘IES OF A LARGE EARTHQUAKE OCCURRING FROM OFFSHORE EARTHQUAKE AREAS DURING
2000 To 2010*

. o - - Yearof =~ Mean

. C Mean Mean Mean : Pmbability .

No. Barthauake Ititade Lovgitude  Magnic oo W Reémark .
| rea m B il e Gr  2000-2010

Ia . . 45 1512 1963 . 0,037

b . 440 1490 o 1958 | . 0,050

Ie. . Off Hokkaido 43.3 147.6 79 1969 85.3 0.021 W

Id Kuile .~ 426 1462 -7 1973 ' 0,017

Ie ' o 42.2 - 144.6 S 1952 - 0.070,

If . . 407 143.6 . 1968 L 0.026

I Off Aomori -+ 407 1424 ° 73 1945 69 0.14 P
Prefecture , ; : ' . o

I Off Sanriku 39.4 - 1444 - 79 1933 107 0.089 P

v Off Miyagi 382 1420 74 1978 - 349 028 W
Prefecture - . : : C

v Off Fukushima 372 1416 .76 1938 146 0.066 - P
Prefecture , . : : L

VI Sagami trough 347 - 1398 . 80 1923 159 022 w

Via 347  1883] - 1854 ]. 041 .

Viib Nankei trough 339 1368 » 8.0 . 1944 117 0.045 W

Ve - . © 329 0 1844 . '1946 - 0.042

VII  HyuganadaSea 821 1321 ~ 70 1984 72 068 W

* P and W in the last column indicate that Poisson and Weibull distributions are used, respectively.

_ TABLE 2 ‘
SynrrETIC PROBABILITIES OF TSUNAMI WAVE
. ExceepiNG TeHE Key HEIGHTS AT SHIMODA

Tsunami Wave ’ )
Height (m) - - L " Probability
205 R 0.58
=1 0.58
=2 - 046
=6 : 041
27 ' . 0

210 S 0

to the probab1l1t1es for Shimoda, the synthetic probab1l1t1es of tsunaml wave
exceeding respective heights are evaluated (Table 2).

Similar probability evaluations are made for key s1tes along the Pac1ﬁc coast
. of the Japanese Islands as shown in Figures 4, 5, 6, and 7 for Hokkaido, Tohoku,

- Kanto-Chubu-Kinki-Shikoku, and Shikoku-Kyushu coasts, respectively. .

- It is-observed from these figures that the highest probability of tsunami wave
having a height of 5 m or larger is expected for the Pacific coast of ceritral Japan.
Most seashore sites in Shizuoka Prefecture are characterized by a probability -
higher than 40 per cent during the 10-yr period in question. Such a high prob-
ability is certainly brought about by the anticipated Tokai earthquake that is
feared to occur in the near future, There are also a few sites, where a wave height-
eXceeding 5 m is expected on the southernmost coast of Hokkaido and the Sanriku -
area in Tohoku of North J apan although the probabilities are smaller than 10
per cent.
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Fic. 4. Probabilities for the Pacific coast of Hokkaldo bemg hit by a tsunami of which the wave
height exceeds respectively 0.5,1,2, 5,7, and 10 m durmg a penod om 2000 to 2010 .
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'

' ,100%' ,

FIG 5. Tsunami probablhtles for the Pacific coast of Tohoku Other legends are the same as ‘those
for Figure 4. .

As for tsunami waves having a height of 1 m or thereabout, a high probability
‘amounting to 69 per cent is assigned to the Pacific coast of Shikoku and Kyushu
‘because of frequent Hyuganada earthquakes in zone VIIL It is therefore said

that the worst sites for a highly dangerous tsunami are located on the Pacific
. coast of central Japan and that such sites for a moderately dangerous tsunami
are found on the Shikoku and Kyushu coasts.

We also see that probab111t1es of being hit by a tsunami havmg a wave helght
of 0.5 to 1 m exceed 50 per cent at most seashore sites except Hokkaido. This’
means that the possibility of moderate tsunami hazard cannot be ignored along
the whole Paclfic coast of the Japanese Islands. .

TsuNami HAZARD ON THE JAPAN ‘SEa COAST

The tsunam1 associated with the 1983 Nihonkai Chubu earthquake (M = 7.7) |
that occurred underneath the Japan Sea off Akita Prefecture kﬂled 100 people



TSUNAM[ HAZARD PROBABILITY IN JAPAN _ ' 1278

P (205m) P (zim P(>2m) P(Zﬁm) P(2Tm) P (210m)
22
. o
ain feen 22
EEERTRED 54 '
—— ) )
m——— se— R
e | e——— e B — :
R 44 e - e 41
] )
—— e
— R 4§
e — —
m—— B
b =)
— =
. -
- : o o B :
-3 .~ E 5 s .
1 = =
= -
= = .
- l
- b 7
| k b 4
] B4
T l
] 4
0% B

Fia. 6 Tsunami probablhhes for the PBCIﬁC coast of Kanto Tokal-Shlkoku Other legends are the
same as those for Figure 4,

P (205m) P (21m) CP(z2m). P (25m P (2Tm) P (210m)

b 4

TES T TN SN TN AN
- .

100 /6

"Fia. 7. Tsunam1 robabxhtles for the Paclfic coast of Slukoku-Kyushu Other legends are the same .
. a8 those for Figure E o ]

" Maximum water height locally exceeded 10 m at some beaches. In view of this
and a few violent tsunamis. found in Japan’s. history, hazard analysis is, als0‘
important for tsunamis occurring in the Japan Sea.

In contrast to offshore earthquakes on the Pacific side of the J apanese Islands, .
it is no easy matter to evaluate occurrence probabxhty of tsunami-generating
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- earthqua.kes located in the Japan Sea because occurrence frequency is extremely
small. The available history is too short for discussing the recurrence period.
Nevertheless, Shimazaki (1984) attempted to estimate recurrence periods based -
"on the size of eplcentral areas and historical records for the past 400 yr and

concluded that an earthquake equlvalent to the 1983 event probably recurs every

600 to 1200 yr.

Kanamori and Astiz (1985), who relied on the relation between age of sub ‘
ducting plate and aseismic slip, estlmated a recurrence perlod of the 1983 earth-
quake as 600 to 1370 yr. '

- Let us assume that the mean recurrence. perlod is 1000 yr. When a Poisson
distribution is assumed, the probability of this class of earthquake occurring in
the Japan Sea amounts to about 1 per cent for a 10-yr period. As the area occupied
by the northern-half of the Japan Sea may accommodate approximately four
earthquakes of this class, the probability amounts to 4 per cent for the northern -

half of the Japan Sea No great earthquakes occur in the southern half of the L

sea.
~ Wave helght of the tsunaxnl excited by an earthquake of the previously men-
tloned class exceeding several meters, the probability of a 100 to 200 km segment
of Japan Sea coast being hit by a tsunami having a wave height of several meters,
is evaluated as 1 per cent or so for a 10-yr period. :
- Tsunamis of somewhat smaller scale, which are characterized by a wave helght
" of about 1 m-or- -thereabout, occur approximately every 10 yr or so in the Japan
Sea as inferred from the historical record. Assuming a Poisson dlstrlbutlon, the
‘probability of having at least one tsunami of this class occurring in the Japan
Sea amounts to 50 per cent for a 10-yr period, so that the probability of such a
tsitnami hitting a coastal segment of 100 km in length is about 3 per cent.

TSUNAMIS FROM DISTANT SOURCES

A tsunaml caused by a. great earthquake (M = 8.5, 1960) that occurred off
Chile gave rise to much damage to-Japan. The maximum tsunami height along -
the coast of Japan was reported as large as 4 m. The numbers of dead and missing’
people were 119 and 20, respectively. It is therefore important to estimate possible
~ tsunami hazard due to an earthquake that occurs at an extremely distant locality.

According to an evaluation based on a Poisson distribution, great earthquakes -

that generate tsunamis that affect Japan occur off Peru and Chile, with a prob-
" ability of 27 per cent for a 10-yr period. On the basis of such probability value,
it is evaluated that the probabilities of a tsunami with a wave height that exceeds
0.5, 1, and 3 m, hitting the Paclﬁc coast of Japan, amount to 26 14, and 4 per
cent, respectlvely

Similar probabilities for a tsunam1 from Kamchatka and Aleutlan-Alaska are
evaluated as 15, 6, and 38 per cent, respectively. Combining the effects of the two -
sources, probablhtles of tsunami wave height exceeding 0.5, 1, and 3 m are,
respectively, evaluated as 37, 19, and 15 per cent on the Pacific coast of Japan

* for a’10-yr period. It should be stressed that the tsunami probab111t1es from distant -

earthquakes thus evaluated are not quite smaller than those from near offshore
earthquakes as shown in Flgures 4t07. A .
' CONCLUSIONS

Comblnmg occurrence probablhty of offshore earthquakes w1th tsunami wave
height estimated at seashore sites, the probability of tsunami wave height ex-
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ceeding a certam level is evaluated on the Paclﬁc coast of the J. apanese Islands '
It seems that probability of a violent tsunami, of which the wave height exceeds.
5 m, hitting the coast of the Tokai area in central Japan, amounts to about 40
per cent for a 10-yr period from 2000 to 2010. Such a high hazard probability is
‘due to the earthquake that is expected to occur off the Tokai area sooner or later.
The probability of the earthquake occurring within the 10-yr period from 1988
is evaluated as 30 to 35 per cent, As for the probability of a moderately large -
tsunami having a wave height of 1m or so, the highest value around 70 per cent
is found at some sites on the Shikoku and Kyushu coasts because of fairly frequent
occurrence of moderately large earthquakes in the Hyuganada Sea.

‘It also should be borne in mind that a tsunami originated by a great earthquake
that occurs in the north Pacific and off South America sometimes affects the .
Japanese Islands. According to a crude evaluation, probabilities of a tsunami -
from such a source hitting the Pacific coast of the Japanese Islands amount to
© 19 and 15 per cent for a 10-yr period, respectively, for wave heights exceeding 1
and 3 m. Such probabilities are not qulte negligible in comparlson with those for
tsunamis from offshore earthquakes in the vicinity of Japan. It is therefore nec-
‘essary to modify the graphs in Figures 4 to 7 in such a manner as to make all '
_of the probability columns a little taller. :

Tsunami probabilities on the Japan Sea coast are conmderably lower than those
on the Pacific coast because of low seismicity in the Japan Sea area. A tsunami
having a wave height of several meters hits a seashore site on the northern half

~ of Japan Sea coast with a probability of 1 per cent or so for a 10-yr period. For
a moderately large tsunami, of which the wave he1ght amounts to about 1 m,
- the probability is evaluated as 3 per cent. Tsunam1 probability is almost zero for .
the southern half of the Japan Sea coast. '

The tsunami hazard probability evaluated in th1s paper may be used for plan-
ning public evacuation from a tsunami area, selectmg coastal sites for construc- -
tion purposes or estimating rates for tsunam1 insurance, : g

' REFERENCES

Aida, I, (1969) Numencal expenments for the tsunami propagatlon—The 1964 Nugata tsunaml and' :

. - the 1968 Tokach1-ok1 teunami, Bull, Earthquake Res. Inst., Tokyo Univ. 47, 673-700. :

_Aida, I (1977). Relation between tsunami inundation heights and water surfice proﬁles ona 200 m
depth contour, Zisin (J. Seism. Soc. Japan) 80, 11-23 (in J: apanese),

Aida, I. (1984). Study on tsunamis (2): case study of tsunami hazard (1), Assoclatlon for the Devel-

< " “opment of Earthquake Prediction, 20-126 (in Japanese).

Hagiwara, Y. (1974). Probability of earthquake occurrence as obtmned from a Wexbull dlstnbutlon

: analysis of crustal strain, Tectonophysics 23, 313-318."

Tida, K. (1983). Some remarks on the occurrence of tsunamigenic earthquakes around the Paclﬁc, in
Tsunamis: Their Science and Engineering, K.Iidaand T. Iwasak.l Editors, Terra Sclentxﬁc Pub-
- lishing Co., Tokyo, Japan, 6176,

Ishlbashl, K. (1981) Specification of a soon-to-occur seismic faulting in the Toka1 district, cent‘ral
Japan, based upon seismotectonics, in Earthquake Prediction—An International Review, D. w.
Simpson and P. G, Richards, Editors, Ameri¢an Geophysieal Union, Washington, D.C., 297-332.

Kanamori, H, and L. Astiz(1985), The 1983 Akita-oki earthquake (3., = 7.8) and its implications .
for systematics of subduction earthquakes, Earthquake Pred. Res. 8, 806-317. :

Shimazaki, K. (1984). Great earthquakes in the J apan Sea—Estimation of recurrence period, Study
on Safe Shutdown- Earthquake [Sz](3) Assoclatxon for the Development of Earthquake Predlctmn, '

~ 87-102 (in Japanese).

Takahashi, R. (19561). An estimate of future tsunamx damage along the Pacific coast of Japan, Bull.
Earthquake Res. Inst Tokyo Unw 29, 71—-95



- 1278 ’ ~ TRIKITAKE AND I AIDA

Wesnousky, S. G., C. H. Scholz, K. Shimazaki, and T. Matsuda (1984). Integration of geological and
seismological data for the analysis of seismic hazard: a case study of Japan, Bull, Seism. Soc.
Am. 14, 687--708. .

ASSOCIATION FOR THE DEVELOPMENT OF EARTHQUAKE PREDIC’I‘ION '
3, Kanpa MITOSHIRO-CHO

CHiyopA-kU, Tokyo, J APAN

Manuscript received 23 November 1987



INSAG-3 Basic Safety Principles for i‘Iuclear Power Plants (1988)

2.3. TECHNICAL SAFETY OBJECTIVE

19, Objective' To prevent with high .conf denc‘e accidents in nuclear plants; 1o
ensure that, for all accidents taken into account in the deszgn of the plant even.
: those of very low probabzlzty radzologzcal consequences if any, would be
minor; and to ensure that the ltkelzhood of severe accidents with serious mclzo-

logtcal consequences is extremely small

-27"T he tai'get for existing nuclear power plants consistent with the :technical safety
objective is a frequency of occurrence of severe core damage that is below about 10—4 '
~events per plant operatm g year. Severe ac01dent management and rmtlgatlon measures
could reduce by a factor of at least teri the probablhty of large off-site re]eases A
requiring short—term off-site response Appllcatlon of all safety prutclples and the
objectives of paragraph 25 to future plants could lead to the achievement of an

- improved goal of not more than 10-5 severe core damage events per plant operatmg
year. “ Another obJectlve for these future plants is the practical elimination of acc1dent
'sequences that could lead to large ear ly radioactive releases, whereas severe acmdents
that could 1mp1y late contamment failure would be con51dered inthe de51gn process
with realistic assumptlons and best estimate analyses so that their consequences would

necessitate only pr otectlve measures limited i m area and in tlme

4.1.1. External factors affecting t_he plant

136 Prznczple The chozce of szte takes into account the results of znvestzgatzons of
local factors that could adversely aﬁ”ect the safety of the plant

137. Local factors ,mclude natural factors and human made hazards. Natural factors to
be co'nsid_ered include geologi_cal_ and seismologic‘at characteristics ond the'poten- tial -
for hydrological and meteorological disturbances. Human made hazards include those
| aristng from chemical installatioﬁs, the release of toxic and flammable gases, and
aircraft impact. The investigations required give ihfonnatiolt on the likelihood of .
significant external events and their possible effects on nuclear power plant safety.

This is develop.ed in the form of quantified prObatbiliﬁes when possible.



| UK HSE Sa'fety Assessment Principles for Nuclear Eacilities
<2006 Edition, Revi.sio'n 1>

e 'En'gineering principles EHA4 external and internal ‘hazards: frequency of

exceedance

‘ The des1gn ba81s event for an mtern al'and external hazard should
_ conservat1vely have a predicted frequency of exceedance in accordance w1th

the fault analys1s reqmrements (FA 5)

® Englneerlng pr1nc1ples EHA 7 external and internal hazards ClJff edge’
effects ' |

A small change in DBA parameters should not lead to a d1sproport1onate

1ncrease in radlologlcal consequences
® Fault analysis FA.5: design basisanalysisi.lnitiating faults

"The safety case should hst all initiating faults that are 1ncluded W1thm the
Ades1gn bas1s analys1s of the fac1hty

In1t1at1ng faults 1dent1f1ed in Prmc1ple FA.2: should be cons1dered for
inclusion in th1s l1st but the followmg need not be included: |
~a) Faults in the fac1l_1ty that have an initiating frequency lower than about
- 1x10%pa; | R
‘ ,b) Failures of structures, systems or components for which appropr1ate
| specific arguments have been made; ‘
) Natural hazards that conservat1vely have a p1ed1cted frequency of being
’ exceeded of less than 1in 10 OOO years; |
d) Those faults leadmg to unm1t1gated consequences Wh1ch do not exceed
‘ the BSL for the 1espect1ve 1mt1at1ng fault frequency in Target 4.
(paragr. apll 5.9.9 £). ‘
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P120: For natural hazards, the .un(:ertainty of data may p:revvent' reasonable

" prediction of events for frequenc1es less than once in 10 000 years EIIn these

cases, plants should meet the requirements of P25 for a design bas1s event

that conselvatlvely has a predicted frequency of being exceeded no more than

“once in 10 000 years.

: P121 It should be shown that there w111 not, be a dlsproportlonate 1ncrease in

risk from an appropriate 1ange of events whlch are more severe than the

des1gn basis event.





