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o 20064F-LART : BEAFDJRF I BT O FHIHIH S du i

o 2006 FLARE : H7oICUGET S NIRRT OBEIFRHICEK S, BHS
i- FE

5.2.1 2006%ELARTDEHE

. 2ODHEF L UL NERIINLTUND : S1E S2

S1i%, As & A7 7 ADGEHHMERZERT 5 (FHRHF=100004)
S2i%, AsZ7 7 AOMIEEZEFRT D (753K HIRK =500004)

S1& S2ITERRED, H D WIIMABD BRI TERIND

EEIE,  (HAWREE) Vs>700m/sCTEFR I ND

E— 7 IEEE, R, 260X, BRERPIBIRICE SV TIRE I NS

FEHER) I A7 hviL,  (BAWNKEEE) Vs>700m/s TEZXEINLTED,
Vs 723 (700225) 1500m/sE C O RS st (2 k3~ 2 M B4R B & £

. T%% X &bﬁfwﬁw(&mﬁﬁumﬁéMTwé)

. @@%Wkﬁﬁﬁ@i%%mﬁv TS NTND

. (fﬁ% IIAKERLS D 255D 1 AWT WA T-8) KERLS TOIAY
— BT HINS

. PRIER T KR b HEHEND

5.2.2 20064 LARE D F #E

(2006 4E12) SET ENT-RF-HEZERES O FEE (ZE&EH8]) TIix, VA
TOHEBNEEMEINZE X 2 NG ETE W &b, ZorfgEl (5%
ROY A7 EMIND) ZRHMEL, RIEEZRMBVIT A2 Z & 2RO TS

T SNTR R EEESOREFREHNE, LLTFIORT 2 00 HMES 2 HE
LTW5 :

. HMEHEEH) Ss

. LR R HiFE E) Sd
AR ERES) Ssb SdERET DY - L, BERBIOZEOMDO T X —
K ERET D=L, BN E X O E L O Rk i A & FE T 5,

5.2.3 E¥EHES) (DBEGM) Ss

SLYEHUERS) SsITFANLE, MR JORAEMREZE LR & L CREmIIINC
AT S M ERERICE S X, KT MB K OSRE S M oMED & L TRET D,
FEYEHERT) SsiX, LIT D 2 0DOFEIZHESWIZFHE AT ) Z &Ik > TIRES N D,
[X] 5-2 2,
a) [HEM T CICERFEEARE L ORET 2 HET] ZoOMBEIILITZEE LT
ﬁémé
. (ZHAELTEHBEORE SBLOERMES, [EBEONE, &I,
%ﬁ%i@@%ﬁ F, T OMOBETHRIC & D
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o IEWrEOTEERHEHIFIZ oW T, HIERRETIL 5 TR E LT
= b D%, R5FHIIC 120,0007%> 5 130,0004ERTLAE (£ 301 58 8 12 FE2Y)
DIFENEETE RN DITHRE LT

o BRETOHEZ, kO 3 FEHEICH ﬁﬁé-ﬁv~kﬁﬂ%,ﬁﬁ7V~
N NHIEE, %iUVﬂBﬁi’@%&Vﬂi&%O | 5-2 21,

DL EDORGEHE R ORE SN HEEX, TRETHAME] SMEEnd, X 5-2 &,
)R- 158 BB O B ﬁtﬁ*ﬁm‘ﬁﬁt&ﬂ *# 5-31R7,

=3 = Y- e N
b) [BRAZFFETTHRET HDMESD] ZOHESNZX, B EIEWREZ BT
T5HZ EnNEERmED (NEEHEN) HEOTEICESWTERET 5, Z
ZTHWDISEAT VX, BRI O TRE FLek I Bt B A o Hd FrE 2
o
ek LU CTRES LD,
Year ~1978 1978 2005 2006 2011
Regulation | In-house Guide Regulatory Guide New Regulatory Guide
Miyagi Offshore 3.11EQ/4.7EQ
Event Earthquake(2005.8.16)
Action Seismic Integrity Evaluation for all the existing Seismic Integrity
Evaluation facilities (Back-Check) Evaluation(under way)
[Design] [Back-Check] - Observed Record at [Earthquake ground motion
- Design Basis -DBEGM S1: Onagawa NPPs with the site specific
Earthquake 250Gal epicenter]
S Ground Motion | +DBEGM S2: @ -55-D:580Gal(H), 387Gal(V)
Ll (DBEGM): 375Gal (Evaluation of earthquake
. - 250Gal* (Evaluation of *Ground motion A for ground motions with
ommercia . Rt
oparation:1084 C;i:: kf:or Safety :;?oqnusa\lzﬁtﬁround Z(gzcgtlec‘;lfl earthquake response spectra) S ——
375Gal response spectra) | 302Gal(NS),308Gal(EW) | -Ss-F:445Gal(H),209GAL(V) O;affé”; /':F;P;Q
(=250 1.5) (Evaluation of (Evaluation of earthquake . i

> Taft, El Centro, Onaga

a

operation:2002

(Evaluation of

earthquake ground
motions by the method
with fault models)

earthquake ground

motion for Safety
Check:580Gal

ground motions by the
method with fault models)

Unit3 motions with response Seismic Improvement Work
earthquake ground spectra) by Tohoku’s own decision.
A _ motions with (Implemented in 2008 -
Commercial response spectra) | -Earthquake Ground 2009)

Total:6600 points (approx.)

< -

Unit2 )
i [Earthquake ground motion Seismic
Commercial _ [Design] - Ground motion B for with no specific epicenter] TR
tion:1995 *DBEGM S1: Miyagi-oki earthquake - Ss-B:450Gal(H), 273Gal(V) bp Tohoku'
operation: 250Gal expected: y (c; oku's own
*DBEGM S2: : ecision.
375Gal Sl sl @ (Started in 2012)

5-1 4R+ F1 38 &R IC

B Bt FaTAMh & MR b TS s
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The flow chart of formulation of the DBEGM Ss in Onagawa

“Earthquake ground motion with the site specific
earthquake source location” | “Earthquake ground

land ot motion with no specific
earthquake source
location”

Oceanic
plate crust
earthquake earthquake

Defining “the Earthquake for Investigation

Evaluation of earthquake
motions by the method with
fault models

Inter-plate
earthquake

Ewvaluation of earthguake
motions with response spectra

DBEGM Ss-D I DBEGM Ss-F DBEGM Ss-B
(580cm/s2) (445cm/s?) (450cm/s?)

Seismic safety evaluation in light of 2005 Miyagi—Oki

Earthquake and 2007 Niigataken Chuetsu—Oki

Earthquake

@ Tohoku_Elsciric Power

5-2 JLYEHFES) (DBEGM) Ss FTAiff

Classifying-earthquake
Classifying earthquake in the vicinity by outbreak modes

Inland plate

Inter—plate earthquake

Oceanic plate

Inland earth’ s crust
earthquake

Movement of oceanic plate

Earthquake in the subducting
oceanic plate

Earthquake in the subducted Red arrows show
oceanic plate movement of fault

Quote from booklet of the Ministry of Education, Culture, Sports, Science & Technology (retouch)

Earthquakes in the vicinity are classified into inter—plate earthquakes, inland earth’ s crust earthquakes and

earthquakes in the subducted (subducting) oceanic plate.

Tohoku-Eleciric Power

[X] 5-3 AL EHFEEN(DBEGM) SsO RN DFFIZE [T 5 IR O fE A
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# 534011517 56 AT OO BOHE A7 0" i S M

Earthquakes for investigation of DBEGM S1-D, S2-D, S2-N, Ss

DBEGM Earthquakes for investigation

S1-D OThe earthquake occurred off Sendai in 1897
(M 7.4, Epicentral distance 48km)

OThe earthquake of the Sanriku occurred in 869
(M 8.6, Epicentral distance 201km)

S2-D OThe earthquake by active fault F-6

(Fault length 6.4km,M 6.2, Epicentral distance 12.1km)
OThe earthquake by active fault F-7

(Fault length 9.2km, M 6.5, Epicentral distance 21.0km)
OThe earthquake by active fault F-15

(Fault length 14.2km, M 6.8, Epicentral distance 36.1km)
OThe inter—plate earthquake of the sea near Miyagi

(M 7.6, Epicentral distance 20.0km, Hypocentral depth 45km )

S2-N O The earthquake located just below the site

(M 6.5, Hypocentral distance 10km,)

Ss OMiyagi—ken Oki Consecutive Earthquake (Mw 8.2), that is the largest Inter—plate Earthquake that is assumed to
occur off Miyagi Pref. and links with the faults.

O0Oceanic plate Earthquake located just below the site, that is 2003 Miyagi—ken Oki earthquake (Mj 7.1) which is
the largest in Tohoku district, and is located just below the site, considering uncertainty

OThe Earthquake by Active fault F-6 ~ F-9 (Mj 7.1), that is the largest in the area near the site from
relationship with distance and magnitude

@ Tohoku-Electric Power

HMEHES) SsO REITHER) ZOMDOELRBERIZILULTO LY

. RHENE  — FRHENIEZEETDHICHT=-TUL, TORRKSCHEAEMES) Ss
DREIZH 2 DR BEEE LT, MURTELEAT 5, MROMSITILHERES
SsHEIR DR EZRET DIRICENT ILERNH 5,

. oy k=LA s — HEENL, MR Em (EREIIEOHE
AFRME) ETRESND, T2 TWIHEMBEE L, SAMEEN Vs>700m/s D%
Bomg o= & Th b,

. O E A O — B TSRS — 2 BET S,

. AKIEFF B L OGN E T O MEE O G RRE S5,

ﬁME%ﬁ%@%®%ﬂ’Iﬁ@@%ﬁﬂ%@*w%ﬁ53_T¢ Bt A o
HEHIEEE) Ssic >\ T, 5-4 |Z/KRST D PGAHE, JREAY vk X O
B2 " d, £z, KERKS @EKZAﬁkwwﬁkl%l55;T¢

SEEMES) Ss-FOINE AT VX, BEET VAW FIEIZ L > TH LR
AW TENBERE I D,

ﬁﬁﬂ =) Ss-B B LN Ss-D DL TEICHOWTIL, IS AL MLICEES T 5
INAERRT %,
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Pvnamic-Force—New Guide—

DBEGM:-Ss

100 t %l'y\l% T :I.
20 [ i ‘S_
% SS’B\ >
- SsD x S
2 - i
= f ]
S = b
B, ~d
g,
o “F 25 E
= Lk i

N

001 00z 005 01 02 05 1

Response Spectrum of DBEGM Ss

(Horizontal direction)

&t
SHEWEHSs

Acceleration (cm/s?)

Time history (acc.) of DBGM Ss—D (Horizontal direction)

< 445cm/s?

£ I I

L

<

o

2

5 i

8 —

e ) F— W w T
Time (s)

Time history (acc.) of DBGM Ss—F (Horizontal direction)

9 o 7460cm/s2

£ I |

o

L 1

r

S o

k=]

5 [

@2

] | [

I e T D o
% Time (s)

Time history (acc.) of DBEGM Ss—B (Horizontal direction)

a iohoku-Lieciric Fower

DBEGM Ss Horizontal Vertical
Earthquake ground motion with the site EvaLuation with response 5990“'3 -
specific spiconter (5B R IM LI EDCE D Bl 200 <87
gﬁiﬁ:t(i%ﬂ?’éﬁﬁbf%fﬁ@'é it Evaluation by the method with fault models Ss—F 445 209
i (HFBES L EAVEFD
Earthquake ground motion with no specific epicenter (BRE ¥ EH T HETIMEE Ss—B 450 273

5-4 1)1 J1 R BT U [ A7 o JL vE i EE B (DBEGM) Ss— 7K 5]
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“ O (=0.05)
1000 = T T T T T T T TT ]
:/ @ q}@g \Q@ N
500
B \ B S
200 ~ Ss B\ N 2
éé{) Y

100

Velocity (cm/s)
\QQI H J I \Ql t
.

JEAR

0.5

0.2

0.1 [ L 11 L L1 L L]
0.01 0.02 0.05 0.1 0.2 0.5 1 2 5 10

Response Spectrum of DBEGM Ss

(Horizontal direction)
[ 5-5 % )1 Ji - 7138 FE AT B [E A O SLVE LR B (DBEGM) SSDILE A7 k)L

5.3 SSCiZxt9 B RXFHEXR

A Cam U7 L 912, R NEERESOF - iifEE (ZEER8]) DU
Ast AV T AZMBEDLETSYZTIAL L, £, - ICHEMER O LU
=l Ss & HEVEHI RSN Sd A TR L T\ 5D,

—XEINZIX, SZ7 7 AD SSCIE, HEHIMNTIL & SAHEENC L 2 BT #5 RO K
EIZx L CHMIREEZ RO L D IZREFFSNDHERETH 5,

24



S/ 7 A®D SSCIT & HIZHEMER) SsTORREMR AT =D, £5 4%, T
JIFEEF ORI B T LHBEN~DEREE L O HDTH D,

IEITIE, 2 By FOIT TRESILD, — DI EESR %25 145 KI5 M
o b0, mAMEIT, TOREERGEITFHHO T DITHEH SN D,

FOfATIC B T DB IMOBEFHIILLTO LBV

o JEEAMIIMEECIIE, SHICHEEMNELE STV D -ER AR, TS,
WY OIRENRFE, SRELI0ARICBET 53T A —4, EAR AR AW 1%
@ Q)OM)@%ﬁka*ééhé

o Kv GPEHEARED - fElE, EAEE LT Kv=03ICHE S, BiEEoBn
@ THESR MR ERBE I N TV D,

o ALY L— RO—EHEEIZKT 2K OERBBHBD T\ bd, L L—
R O—HAEEW )T D ER M5 8 A AT 5 HIEOEERFEHIE, NSCOM
filEEr (EER8) ICii#E ST b

S 7 JAD SSCOEEL, FHAUHET 3XCi HHWIIE R R KETH Y, *
5412780, BZTRECY T AD SSCIEFEIZEOEFHN 2 FINE TR S LD,

# 5-4: 7B 2R B S OBBIFREIZ A A HE T O

Seismic Design-Guide-for-Nuclear-Power-Plant REIREENOMESTIRE

Design Seismic Force 13 85k E F)

Design Seismic force (3%3t7H)
Class Static force (FRAY) Dynamic force (EhEY)
New and Old Guide ($f IB{581) New Guide (#jigst) Old Guide (IB¥E#t)
3.0 Ci : horizontal (KTE) Design Basis Earthquake Ground S2 : horizontal (KF)
Kv=0.3 : vertical ($R ) Motion (DBEGM), Ss. 12 82 : vertical ($2TE)
Ci :story=shear coefficients (& AMF H{RE) (FHEHhETNSs)
s Ci= Rt-Ai-CO : horizontal and vertical motions
(As) Cy :standard shear coefficient (iZXE& A MF h{F 30 =0.2 respectively
Rt :characteristic coefficient (IR THFF 14 1R E) =08 (KF - ERETh)
Ai -distribution coefficient towards the height of the Elastically Dynamic Design Earthquake
shearing force (BEHADRBEHAM HD 5 HiEH) Ground Motion
A As same as Class As 2%;5;%2}15}5%&&%%8“ S1 : horizontal (JK¥F)
(AYFRLREL) Sea % 81 vertical ($47H)
1.5 Ci : horizontal (JKTE) 12Sd* % S1# : horizontal (7KTF)
[¥] 1.0 Ci : horizontal (JKF) — —

Note: * Class B structures which can be resonate are required dynamic design

#ﬁwﬁ%ﬂmhéaﬁ%x*ﬁiﬁ%lﬂﬂﬁq.ﬂ'ﬁfEXéné

R S e H

! Horizontal maximum acceleration (7K & A M03E ) Occur’renoe period sonsiderec) #EL 1= £
! Ss . the latter period of Pleistocene HEE il

i Ss-D: 580 gal, Ss—B: 450 gal, Ss—F: 445 gal ) h 5H 4

! $2-D: 325 gal, S2-N: 375 gal, $1-D: 250 gal i |52 50 thousand years 7

il iiidgds bl IR T Sttt SelieaDissmnanin e sn g 1 S1 ¢ 10 thousand years 155

" Tohoku Eleciric Powsr

5.4 FALH G KEEMHHE (GEJ #HIE) 123+ 2SI E

F 55 (AL R HE  (LUT, GEIMUE) 2 X 2 IRt E OREIEYISE
DIEFRICIRNT IR 2 HALB ) D FEOBE 27~ T,
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7% 5-5 GEMIEIZ L 2 S 4P &R OAEE W I O FERRIEARNT 2 %4 5 ]ALEE 1 0 Fik

Earthquake response

Earthquake response analysis model analysis model to
calculate Input motion
. Non—linear time history response Linear frequency
Response calculation method . .
analysis response analysis
. Calculated wave ( Earthquake response || Observed record on base
Input motion : .
analysis to calculate Input motion mat
Input Location Outoside the bottom spring On base mat
Physical Unitl : 22.1 N/m* (225 kgf/cm?®)
property | Fe Unit2 : 32.4 N/mm* (330 kgf/cm?) —
values Unit3 : 32.4 N/mm* (330 kgf/cm®)
ioncrote Unitl: 2. 06X 10'N/mi (2. 10X 10° /)
(design Ec Unit2: 2.65X10"N/mn’* (2. 70X 10° tf/m’) —
. Unit3: 2.65X10'N/mi® (2. 70X 10° /)
values)
Damping | Reinforced concrete 5% —

Soil-structure

] : Sway-rocking model —
1nteravtion

Multi-cantilever and multi—lumped mass

Analysis . ..
A system with the rigid basemat slab and

model

model main earthquake-resisting walls —
substituted by equivalent bending-shear
beams

i-”-“"-'"""v""'"-'-”-”"““'""-"""""”"""""“”: Eatt.hqud(e Tesponse a]alysis

Earthquake response analysis odel. o calcillate Topat mtioq
- Non-linear § - Linear
- Time history response analysis : - Frequency response analysis
b )
' Observed record on
=] —— —4 [ I 71 base mat (input)
s W
{ ¢
N

V77 %7
—F s
Input motion 2E

o HEEHOBREARICETDHEICE (BZE) 1%, SRFEEEO LR -
ﬁﬁﬁﬁ(ﬁ%@)@%H&ﬁuﬁ(ﬁ%@ﬁ)?%ﬁéﬂé;

o EEESNI-HEBISAIL, B ST — SR OIERIERAT O AT & L TTE
Hahs ;

. %&Wiﬂ%kﬁmtfwé bbb 6 HHEDOHAEA v — 2 XTI
iR R OB RIZEP LTV D
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o IRRIBEENE, AEMORE (HUBME) FERUBNE & MU — HEEEERIC 3 5 8
[ERIERIIE (772 b HEDIEE E230) ITRESH TS ;

o WEEWIIENRAEET-HBETLTET IESNL TS ;

o ITRNAFXFIBEINTBE~ 7 o BRERZNTOL, HBMHZEEIC L > THE
ENd, N6~ 7 nBEHH#E L, BFEOHBEOMESR (BlF, MmER) O
B ESND, HERFOTHROTAEBIWSHEO T TCZIOY AT LD
AT Y VAR (ZRAX ) ZELSETILERTEHEITTHD ;

o HEBEORE AR (FAW AL b i) 1%, JEAC (H RKEXHSHHE)
46011 DX, HEREEZ L ITRESIND,

o MREEORE ML, MREOLF L, MEEOEAMNOBEKTH L, &S
EEAWHRREICE > T, ThEh, WHOBEZHELT LI ENTE D,

o GEIJMUERIZ X 2 IERIBERF BT 25, BIGEHEL LToT—2 (&
BEDLETE &AW ) BRDOEND,

o HEJTHNAR (HAMTAZ IV NUHiRR) R 77207 —F e ay T
HTEIZEY, BAIIFREOHEICKT DMED D /X7 +—~ AL fEiRT b,
HEOT — KA > SRR OBEREEFHN TH -T2 0, W85 LHEE
L2, SEHIFHZ B A TOiuE (MR ELWERELT) , EOREGH
PERREZBZ TOWHENISE T, BEZEET 5 ;

X 5-6 OEIFREEIIIR AR (1~3 %) ORI IO ERL V0D, =
DT, GEIHIEIZ X 2 IERIEENREZIEMAT O R 2R T OLHERTHZEMNT
X5, LA EONHRROBEREIHNICH D, 1 TSIV 2 507 L—
DL RN DO T =L, DT MNTHMER{EZBE L TS, 3 5D 3 BEOT
— X XK IZHEMER AR 2 2 TV 5,

L LBNRG, XA—VIFIEFICRANRBRTHD Z EICEETRETHD, £
MITBAER O X o 2@ R EYETIE D < & b A bz, JFFTRY e thfE
B (Fl21X, 227U —bEEBHOmMEOMEIOIS ) OBEL=a 7 U — RO
OFIE) b, FERICER SN RETH D,

L72Rn > T, GEJHEDRWEN TOMEN D/ 7 +—~ AT 572012 &
DS ET LV (BIZIXIDARERIEET V) PDULETHD,

X 5-7 1%, FEFICEFE/RHIET, GEIMBIC L W MNBEL o - 8kih B & ik L,
AR EOZYMEEZFEIEL TS, #VIRLICR D2, RN BER, #mic
K9 DA TR ERICE > TREZDZH LARWA, ZOETAE, 2ok
VIR HE A THTDH T EIXTE R,
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3. Evaluation of erthquake response of R/B

The shear strain of seismic wall in R/B (3.11EQ.) pd8
Maximum shear strain (3. 11EQ.)
Analysis result . o s shaer strain by
shear strain Part aneaDle ST DBEGM Ss
ey Direction NS 0.36x 103 BLD.G CRF 0.65x 103
ne
Direction EW 0.35x103 BLD.7 5F 056x 103
) Direction NS 0.49x 103 IW-C CRF 1.15x103
Unit2 =—— 20x103
Direction EW 0.28x103 IW-4 3F 0.55x 103
s Direction NS 0.81x103 IW-B 3F 0.99x 103
" Direction EW 0.18x 102 IW-2,4 3F 0.41x103
—— BLDG P wW-C m— wa
. [ L- ¥ ) =
A2 " S 't
— y . ; /
s | |3 7 . 74
il | P // r
AP N 4B -
\f / T i / =
f . » | i x oy ows ~
1 £ f 72 { i3
: e} ' i
ol ol ol

° " 20 . " 0 w

UNIT1 (Direction NS, BIS.G) UNT2 (Direction NS. TW-C)

0

UNIT3(Direction NS TW-B)

onse values plotted on shear skeleton curves

Max. res|

(B Tohoke Elecrric Power
5-6 HALFE ) D GEIMUER T 64 2 Jil - it A B D IERR IR it R
The shear force of R/B (3.11EQ.) p49
Analysis result (Direction NS)
Yield force bearable only by reinforcement(Direction NS)
""" Analysis result(Direction EW)
""" Yield force bearable only by reinforcement (Direction EW)
RF RF RF
0.P.61.575m . 0.P.50.5m 0.P.50.5m
SF 3F 3F
0.P.44.7m 0.P.33.2m 0.P.33.2m
1F 1F
0.P.15.0m 0.P.15.0m
1F
0.P.15.0m !
L 1
I
Base mat Base mat Base mat :
0.P.2.3m O.P.-8.1m O.P.-8.1m
0 500 1000 1500 2000 0 1000 2000 3000 0 1000 2000 3000
(x 10%N) (X 10%N) (x 10%N)
UNIT1 UNIT2 UNIT3
Ratio of Analysis result to Yield force bearable only by reinforcement
Unit1:0.88(Direction EW)
Unit2:0.66 (Direction NS)
Unit3:0.59 (Direction EW)

@ Tohoku Electric Power

5-7 RALTE /) D GEIMER T4~ D Mg D IERRIG AT R

5.5 20114 3 A 11 BICGESE I N HIBINE

WALE 1L, 20114 3 H 11 H O HEALH G K ErEh E S L OV 20114 4 A 7 H D4
BOLINR TR EFTICBT 2 EBNGE AR L [4], Z 0fdki, Mg,
RT HR—IVINOERDIRSALE, 11D 3 SO IFEROEIE 2 & SITx LE]
HAEETH D, MIEFLGIILL T EHA T I Z Ll vl sy .
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5.6 LA ioERkEEEEINE DR

——— Response of DBEGM Ss-D
Response of DBEGM Ss-B
SRR Response Of DBEGM Ss-F

== == == == Observed record

. (h=0.05)
6000 T T L T 11T T T

4000

Acc.(cm/s?)

2000

\
-
N 5
(NN S
I [ [ 111 N&—*
)

0.02 0.05 0.1 0.2 0.5 1

period (s)

5F(O.P.+44.7m)
5-8 3H 11 HMBEIZ L ANEF RO 157 FFEEIEERIGE AT MLOEE  —
1475 22Hz#iFE T, #1213 20Hz T 1.401% (1830 cm/&1Z%F L 2580 cm/d) Difim

Response of DBEGM Ss-D
Response of DBEGM Ss-B
......................... Response of DBEGM Ss-F
= == == == Qbserved record(East,outer)

= =« == = == Observed record(West,outer) [
2000 1 1 LI 1 T LI T ;

1500

1000

Acc.(cm/s?)

500

0
0.02 0.05 0.1 0.2 0.5 1 2

period (s}
Base mat (O.P.+2.3m)
5-9 31 11 FHEIC K 2/ MO 1 5JR-FIFEEEANEERIGE A7 N L O

8/ 6 11Hz, 1.375 3.6Hz#LFH T, 21X 10Hz T 1.33f% (1045 cm/SiZx} L 1395
cm/s’) , 2Hz T 1.50f% (770cm/Sicx%t L 1155cm/S) D iEiE

14 % 5-875 ¥ 5-151F HALE SN L » TERR &4, |AEA DR EHER A R T DI BG4S 2B L
7. * ZE[11ZHR
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Response of DBEGM Ss-D
— Response of DBEGM Ss-B
......................... Response of DBEGM SS_F
== == == == Observed record(North,outer)
== = == = = Observed record(South,outer) k-0.05)
1 I (R ] T T ]

2000 T T T 1 1

s\\

i
0.5 1 2 5

0
0.02 0.05 0.1 0.2

period (s)

Base mat (O.P.+2.3m)

5-10 3 H 11 HHEIZ LA HEE G HO 1555 8RN E R ISE A7 Lo ik
6 7>5 13Hz#PH CHBim, #)x1X 12.5HzC 1.37#% (1230 cm/$i1Zx} L 1690 cm/$) ,
6.7Hz T 1.25% (1155cm/&(Zxf L 1450cm/8) DA

Response of DBEGM Ss-D
Response of DBEGM Ss-B
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1.The process of Tsunami evaluation and measures of

Onagawa NPS
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Centents Outlines height*1 Measures Notes
1. Literature search & Interview survey About 3m -The site height
Unit1 (O.P+14.8m)
: i - t of Literaiure search &
1970.5 | Installation License |2- TSunami measures were argued by a Layou
Application internal committee by specialists. 2 structures{O.P.+1 [Intervew survey
(1968~1980) 5.0m)
-Tide gauge
Unit2 1. Vestigial investigation of Jogan -Slope protection |Eyaluation by the
19874 LLA Tsunami(A.D.869) in Sendai Plain O.P+9.1m (0.P+9.7m) reproduction
T 2. Numerical simulation of tsunamis calculation of the
Unit3 5 : : _ biggest historical
1994 5 LA 1. Numerical simulation of tsunamis OP+9.1m tsunami
O | U 1. Numerical simulation based on - Tsunami height
20022 . evaluation technique by Japan Society |O.P.+13.6m Is below the site L R0
. — of Civil Engineers. height. Estimation by the
= z = virtual tsunami
N 1. Tsunarm e\{aiu;non_compa_red with a considering
2006.9 Revision of lhe_ new_gmd_ellne is being carried out based |Mow un_der L. indeterminacy
Regulatory Guide *2 | on directions from the govemment (Sep. |evaluation
20t |, 2006).
2010.3 Tide gauge 1. Atide gauge was added for . -Tide gauge for
™ |for backup prevention of data missing. backup
The_20‘1 ot 1. Reproduction analysis of the tsunami Q.P+13m ReLc_Jcailon i :
2011.3 |Pacific coast of which attacked O NPS (Tidh ) devices to a high |[—
Tohoku Earthquake s des e o s b e i ga0e) place

#1:0.P. is Onagawa N.P.S. datum plane for construction, and is the height of the-0.74m from standard mean sea level of Tokyo Bay (T.P.)
£2 : Regulatory Guide for Reviewing Seismic Design of Nuclear Power Reactor Facilities (The Nuclear Safety Gommission of Japan (NSGC))
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The damage of the unit No.3 steam turbine(373)

Disaster situation : (3 Trace of contact and wear between “Blade” and “Fixed nozzle”.
Confirmed soundness by Non-Destructive- Examination(magnetic particle
inspection).

High pressure turbine : Replaced a part of the blades(8 blade) with
Low pressure turbine : Replaced all of 9-15 stage blades with new one.
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