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1  General damage caused by    g y
the earthquake and tsunami
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11--1 Outline of the 2011 off the Pacific coast of Tohoku earthquake1 Outline of the 2011 off the Pacific coast of Tohoku earthquake

The four major plates, i.e., the North American, the Eurasian Continent, the Pacific, and the 

Tectonic setting & the source areaTectonic setting & the source area

(1)  Earthquake Summary(1)  Earthquake Summary

j p , , , , ,
Philippine Sea plates,  account for the evolution of Japan islands. The islands are strongly 
compressed in two directions due to subductions of the Pacific and the Philippine Sea plates.  

Plates structure around JapanPlates structure around Japan
・Pacific plate
・North America Plate
・Philippine Sea plate
Eurasia Plate

North America
Plate

Source area of the 2011 off 
the Pacific coast of Tohoku 

earthquake

・Eurasia Plate

Plate Motion
・Pacific plate subducting under North
America plate of 8 5 cm/yr in west

A A’

Eurasia Plate Pacific Plate America plate of 8.5 cm/yr in west
direction

・Phillipine sea plate subducting under 
Eurasia plate of 6.5 cm/yr in north-west 
direction

Eurasia Plate

Philippine
Sea Plate

Pacific Plate

direction

Locations of principal interplate 
earthquakes
・Along Japan trench：Plate boundary
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Along Japan trench：Plate boundary  
of pacific plate and north America one

・Along Nankai trough: Plate boundary of  
Philippine sea plate and Eurasia one



Distribution of aftershocks occurring in about 
8 hours after the main shock・At 14:46 on March 11 2011 an Mw 9 0

Earthquake summaryEarthquake summary

15:08,Mar. 11
1km M7 5

8 hours after the main shock・At 14:46 on March 11, 2011, an Mw 9.0 
earthquake occurred off the Pacific 
coast of Tohoku region,  the boundary 
between the North American and the

ERI

M9.0

1km, M7.5

14:46,Mar. 11
24km, M9.0

ar
ea

between the North American and the 
Pacific plates.

・According to Japan Meteorological 
Agency (JMA), the source area was

Focal mechanism
of the main shock

15:25 Mar 11

S
o

u
rc

e 

Agency (JMA), the source area was 
estimated to rupture with a size of 
450km long and 200km wide, covering 
the off Iwate Sanriku, off Miyagi, off 

of the main shock

15:25,Mar. 11
34km, M7.4

15:15,Mar. 11
28km, M7.3

, y g ,
Fukushima, and off Ibaraki area. 
(Consider consistence with Japanese 
literature, the sea areas off 
S ik /Mi i/F k hi /Ib ki

( JMA 5th report with modification by JNES)
Sanriku/Miyagi/Fukushima/Ibaraki are 
briefly translated as Sanriku-Oki, Miyagi-Oki, 
Fukushima-Oki, Ibaraki-Oki, respectively).

・The hypocenter is estimated 24km

Origin time March 11, 2011 at 14:46 (JST)

Magnitude 9.0 (Japan Meteorological Agency)

・The hypocenter is estimated 24km 
deep and magnitude Mw 9. The 
mechanism solutions indicate a 
reverse faulting with the compressional

Hypocenter 38.103°, 142.861°
depth=24km

Focal 
Mechanism

Reverse fault with the WNW-ESE compressional axis 
（CMT solutions）

Seismic 
I t it

7: Kurihara city, Miyagi, 6
+ :

28 cities and villages at 
Mi i F k hi Ib ki d T hi i P f t
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reverse faulting with the compressional 
axis in WNW-ESE direction.

Intensity Miyagi, Fukushima, Ibaraki and Tochigi Prefectures.

Location Sanriku offshore (130 km ESE of  Ojika Peninsula)

Distance 130km of Onagawa NPP, 180km of Fukushima NPP

• The hypocenter was located in the 

The source area & the multiThe source area & the multi--segment rupturesegment rupture

Higashidori ▲Higashidori ▲

Off Miyagi area. It is inferred that a 
multi-segment rupture started from 
the hypocenter, then propagated to 
the north (the sea area off Iwate

Higashidori
Rokkasho

▲
▲

BA mid. 

Higashidori
Rokkasho

▲
▲

BA mid. the north (the sea area off Iwate 
Pref.), and to the south (the sea 
area off Fukushima Pref. and 
Ibaraki Pref.).

Kashiwazaki-kariwa

Onagawa

Fukushima-1 
and -2 ▲

▲
▲

▲

off San-riku

off Miyagi pref.
off 
F k hi f

a’
a

★
Kashiwazaki-kariwa

Onagawa

Fukushima-1 
and -2 ▲

▲
▲

▲

off San-riku

off Miyagi pref.
off 
F k hi f

a’
a

★

• Rupture around the hypocenter: 
this quake ruptured the shallow 
portion along Japan trench, close
to the source area of the scenario

200 km
Hamaoka

Shimane

Tokai-2Tsuruga/Monju

Ooi

Takahama

▲

▲

▲
▲▲▲

Fukushima pref.

off Ibaraki pref.

200 km
Hamaoka

Shimane

Tokai-2Tsuruga/Monju

Ooi

Takahama

▲

▲

▲
▲▲▲

Fukushima pref.

off Ibaraki pref.

★：main shockto the source area of the scenario 
earthquakes A and B.

• Multi-segment rupture: rupture 
propagated to the deep part (A) as 

ll th h ll t t t B

a a’

area

Schematic illustration of cross
section along a-a’ line

well as the shallow part east to B. 
(The lower figure plots a cross-
sectional view of the source area) 

• Large slip was estimated to occur in

Source area

Ａ
Ｂ

Large slip was estimated to occur in 
the shallow part along Japan trench 
from the water area off the Northern 
Sanriku to the area off the Boso, 
with the largest value above 20m
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with the largest value above 20m.     

Deep potion of interplate：smaller slip than that at 
shallower potion and generating strong motion due 
to near land

Shallow potion of interplate：Large and 
slow slip and generating great tsunami



•Analysis results suggest that the great tsunami was caused by the large slip 

(2)  Source process (2)  Source process 

y gg g y g p
(as large as 30m) in the shallow portion (east to the hypocenter) of the plate 
boundary.

•Source process inverted from strong motion data by JMA is consistent with the 
slip distribution inverted from Tsunami records.

Source time function

Rupture start point of mainshock

Epicenters with M>5 after Mar. 9 

Epicenters with M>5 during one day 
after mainshock 

地震動による震源インバージョン解析結果（気象庁）

Addition by JNES

Centers of sub-faults 

Stations used for waveform inversion

Source area 
generating huge 

Tsunami

9Source model from seismic waveform inversion (JMA)

Source model from tsunami inversion 
(Fujii and Satake)

Slip (m)

contour interval: 4m

(3)(3) National Evaluation of LongNational Evaluation of Long--Term SeismicityTerm Seismicity
Long-Term Evaluation Subcommittee, Earthquake Research Committee

Headquarters for Earthquake Research Promotion (HERP)

•HERP did warn against the M7.5 Miyagi-oki 
earthquake with an occurrence probability of 
99% within 30 years. 

•HERP also warned for simultaneous•HERP also warned for simultaneous
occurrence of rupture close to the trench in 
southern Sanriku-Oki with a probability 
about 40% within 10 years.

•The M9.0 earthquake, which ruptured to as 
south as Ibaraki-Oki area and recorded 
large slip of above 20m,  is far beyond the 
long-term evaluation results.

Source area of the Tohoku-

The shallow portion along the trench 
had been known as a potential source 
area for tsunami earthquakes. A strong 
coupling in this area however had not

Taiheiyo earthquake
coupling in this area, however, had not 
been expected.
HERP estimated an occurrence 
probability of 20% within 30 years for a 
tsunami earthquake of Mt8 2 in sometsunami earthquake of Mt8.2 in some 
area along the trench from Sanriku-Oki 
to Boso-Oki. 
The slip value as large as 20m suggests 
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a very strong coupling in the past 
several hundred or even one thousand 
years.     



Seismic Observation: Ground MotionSeismic Observation: Ground Motion

11--2  Seismic ground motion and tsunami observation2  Seismic ground motion and tsunami observation

•Seismic records at the observatory MYG011 near the Onagawa plant showed two large pulses 
with similar amplitudes, whereas the second pulse of records at FKS001 (near the Fukushima 
plant) is clearly larger than the first pulse. It suggests that two sub-events occurred, first in the 
deep portion then the other in the shallow portion with larger slipdeep portion, then the other in the shallow portion with larger slip.   

•Seismic records at IBR007 showed a single large peak at about 120 seconds after the P wave 
arrives. It suggests that the rupture in the shallow portion propagates to south and ground 
motions observed in the southern stations are hence amplified due to directivity effects.  

Each trace is normalized by its maximum amplitudeEach trace  is normalized by its maximum amplitude.

① ②

③③
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(Propagation of seismic motion / 

JMA report with modification by JNES）

We can find three clear wave groups. (JMA)

Tsunami waveform:
Th GPS t (k GPS b ) l t d t ff K i hi Cit I t P f

Tsunami Observation: Offshore Wave Monitoring SystemTsunami Observation: Offshore Wave Monitoring System

•The GPS wave meter (known as GPS buoy) located at off Kamaishi City, Iwate Pref., 
records the largest wave height of 6.7m in 15 minutes after the original time (i.e., 14:46), 
the second to seventh peaks decreased  slowly. The first three pulse phases were irregular, 
whereas the other four phases showed a similar duration of about 50 minuteswhereas the other four phases showed a similar duration of about 50 minutes.

•In detail, the first pulse phase showed a two-step rise: water level rose to 2m in 6 minutes, 
then dramatically rose 4m in 4 minutes. 

)

Tsunami waveform record from GPS buoy data off southern Iwate Pref. (204m off 
Kamaishi)

Data analysis
I f ti

The System of Offshore Wave 
Monitoring Network by GPS 
Buoy system

el
 d

ep
ar

tu
re

 (
m

)

Collect data in 
real time

Observation center 
(PARI)

Information 
service 

Off southern 
I t P f

se
a 

le
ve

11th March
GPS buoy

real time Iwate Pref.

• The maximum wave height was 6.7 m (first wave) off southern Iwate Pref. at 15:12.
• First tsunami wave was extremely  high.
• Wave period

First to third tsunami wave: irregular period
Ｒｅｆｅｒｅｎｃｅ: Independent Administrative 
Institute Port and Airport Research Institute 
(PARI)
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Ｒｅｆｅｒｅｎｃｅ: Independent Administrative Institute Port and Airport Research Institute

g p
Fourth to seventh tsunami wave: about 50 minutes period 

• Total amount of rose in average sea level were 55 cm after the earthquake. 

(PARI)



• Observed tsunami height at 2011 Tsunami in Japan: 

Tsunami Observation: Distribution of Tsunami HeightTsunami Observation: Distribution of Tsunami Height

Soma

At coast (Tsunami height) : > 9.3m (Soma),  >8.0m (Miyako)
Run-up height : 40.5m (Aneyoshi, Miyako, 宮古市姉吉地区）,  38.9m (Omoe Peni., Miyako 宮古市,重茂(おもえ)半島)

•Chilean Tsunami at Japan coast : up to 2m

Miyako

Soma

Fukushima Site

Tsunami height observed on Mar.11 (JST)

First tsunami wave The maximum wave

Soma 14:55  Up flow 0.3 m 15:50  
>7.3 m

>9.3 m*1

Tsunami Height 
Ooarai 15:15 Up flow 1.8 m 16:52 4.2m

Kamaishi 14:45. Down flow 0.1 m 15:21 > 4.1 m

Miyako 14:48 Up flow 0.2 m 15:21  
4.0 m

>8.5 m*2 

Ayukawa Ishinomaki city 14:46 Up flow 0 1 m 15:20 > 3 3 m

g
Distribution as of Mar.13

Ayukawa, Ishinomaki city 14:46 Up flow 0.1 m 15:20. > 3.3 m

Oofunatoshi 14:46 Down flow 0.2 m 15:15 
>3.2 m

>8.0m*2

Sekinehama, Mutsu city 15:20 Down flow 0.1 m 18:16. 2.9 m

Hanasaki Nemuro city 15:34 Down flow
Weak

15:57 2 8 mHanasaki, Nemuro city 15:34  Down flow
?

15:57. 2.8 m

Tokachi-ko 15:26 Down flow 0.2 m 15:57. > 2.8 m

Uraga 15:19 Down flow 0.2 m 16:42 2.7 m

*1: Amended on April 13 by retrieved data of pressure gauge type tsumamimeter
*2: Amended on March 23 by retrieved data of pressure gauge type tsumamimeter

Tsunami Height by JMA 14th Report 
and its amendments

2: Amended on March 23 by retrieved data of pressure gauge type tsumamimeter

Dotted : 
Transmitted at

Solid : Retrieved

13

Transmitted at 
the event

Recorded Tsunami Height 
at Soma Harbor

Tsunami Observation: Analysis and Inference Tsunami Observation: Analysis and Inference 

Using analytical investigation, Prof. Satake (ERI, University of Tokyo) infers that:Using analytical investigation, Prof. Satake (ERI, University of Tokyo) infers that:
•This tsunami is featured with both the long-period dominant wave generated by rupture 
in the portion like the 869 Jogan EQ and the short-period wave generated by rupture in 
the shallow portion like 1896 Sanriku Oki EQ. 
T i ith bi h i ht i d t th t d b tl M hil•Tsunami with big height arrived at the coast and run up subsequently. Meanwhile, 
tsunami with a long wave length further supplies running up energy in long duration 
such that tsunami run-up areas were widened.    

First tsunami wave

Rapid rise 
Jogan earthq.

Meiji-Sanriku earthq.

uplift

Vertical movement 
of ocean bottom

(m
)

• First tsunami wave 
consists of two phases. 

• 15 minutes later after the 
main shock (Mj9.0), sea 
level rose 2 m in 6 
minutes, then 4 m in 4 
minutes.

Gradual rise Showa-sanriku earthq.

Distance from the 
trench axis (km)

se
a 

le
ve

l d
ep

ar
tu

re
 

missing data 

Interplate type
(Jogan earthq. model)

1896 Meiji-
Sanriku 
tsunami

1933 Showa-
Sanriku tsunami

Japan trench
Subsi-
dence

s

11th March
Ｒｅｆｅｒｅｎｃｅ: Independent Administrative Institute Port and Airport Research Institute

tsu a
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Record of GPS Tsunamimeter of Off -Kamaishi Reference : Satake (2011) Paper preparing for NIED meeting on Apr.17. 



Hypothesis by Prof Furumura (Tokyo Univ ) and Prof Ito (Tohoku Univ ) on the causeHypothesis by Prof. Furumura (Tokyo Univ.) and Prof. Ito (Tohoku Univ.) on the cause 
of very high sharp peak of the tsunami

(From NHK TV)

Accumulated and solidified soil layer 
with branch faults 

Upper (land side ) plate Ocean  plate

15

From NHK TV on May 10

Tsunami Model by Dr Fujii (Fuji Tokoha Univ )Tsunami Model  by Dr.Fujii (Fuji Tokoha Univ.)

S fSource of very 
high and sharp 

tsunami 

Source of low 
and longand long 

period tsunami 
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From NHK TV on May 10



11--3 General Damage 3 General Damage 

Damage OutlineDamage Outline

•Inundation: Miyagi Pref. 327km2; Fukushima Pref. 112km2, Iwate Pref. 58km2. Total area :461km2. 
•House/building: 368,000 houses damaged (total/semi/partial destruction or inundation). 
17,000 public buildings damaged.

•Infrastructure: road damage at 4 000 places railroad damage at 7 280 places (of 1 680•Infrastructure:  road damage at 4,000 places, railroad damage at 7,280 places (of 1,680 
places damaged by tsunami), gas supply shutdown for 460,000 households (at its peak), 
power supply cutoff at 4,000,000 households, telephone disconnection of 800,000 lines.

Inundation areaInundation area

Prefecture

Inundated  
area *
（km2）

Administration 
Area facing sea** 

（km2）

Rate of 
inundated  

area
(%）

Remarks
(Administrative coastal cities and 

villages counted)g
A B A÷B×100

Aomori 24 844 2.8 
5 city/town/village (Hachinohe, 
Misawa, Rokkasho, Oirase, Hashikami)

Iwate 58 4946 1 2
12 city/town/village (Miyako, Ofuna 

Aomori

Iwate
Iwate 58 4946 1.2 

etc.)

Miyagi 327 2003 16.3 17 city/town/village

Fukushima 112 2456 4.6 10 city/town/village

Miyagi

Fukushimay g

Ibaraki 23 1444 1.6 10 city/town/village

Chiba 17 689 2.5 10 city/town/village

Total 561 12382 4 5

Fukushima

Ibaragi

Chiba

17

Total 561 12382 4.5 -

*Identified from air-photos.     **Only those listed in the Remarks column are counted. 

The 5th Release on Tsunami Inundation by Geospatial Information Authority of Japan.

Damage to Damage to Shinkansen

Railroad DamageRailroad Damage

Bridge lost
Hachinohe line

Rail damaged
Hachinohe lineDamage to

the old railroads
Damage to Shinkansen

Damage due to the main shock Damage due to the April 7 quake

Hachinohe line Hachinohe line

Breakage of bridge 
piers & utility poles

Shinaomori

Platform Damage
Tohoku main line

Rail damaged
Yamada line

Bridge lost
Yamada line

Morioka

Hachinohe

Breakage of utility poles 
Tohoku main line

Rail damaged
Ofunawata line

Rail damaged
Ofunawata line

Breakage of 
electric utility poles

Sendai
Fukushima

Rail damaged
Ishinomaki line

Rail damaged
Kesennuma line

Bridge lost
Kesennuma line

electric utility poles

Breakage of

UtsunomiyaPlatform Damage
Senseki line

【Legend】

【Legend】

Inspection postponed

I ti i l t d

Ishinomaki lineKesennuma lineKesennuma line

Bridge lost Rail lostRoadbed lost
slippage of bridge girders

Breakage of  
elevated bridge pillarsTokyo

Civil Power

50spots

10spots

1spots

g
Inspection implemented
Under restoration

Once re-operated, under restoration

Normal （April 18 10:00at present）

＊Iwazumi line is not under operation due to 
landslide

Bridge lost
Joban line

Rail lost
Joban lineSenseki line
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Release by Eastern JR （April 17) Eastern JR Release （April 17)Eastern JR Release （April 4)



Civil Damage(2) : LiquefactionCivil Damage(2) : Liquefaction

Tokyo Disneyland

Chiba Pref. http://www.nippon-sekai.com/main/articles/other/
liquefaction-affects-tokyo-disneyland/

Parking spot at Tokyo Disneyland
was inundated due to liquefaction 

Urayasu city：Lifting of building basement 
due to liquefaction and subsidence

Tokyo Bay

due to liquefaction and subsidence

Inage Kaihin (lawn) park：wide 
f db il d b id

Simousa group (Lower)

Simousa group (upper)

Kazusa group

Pre Ka sa gro p

Alluvium or arificial

Urayasu city：liquefaction 
and floating of a manhole

area of sandboil and subsidence

Liquefaction due to the Tohoku-Taiheiyo earthq. (confirmed)
Damaged except liquefaction due to the Tohoku-Taiheiyo earthq.

Pre-Kazusa group

19

Liquefaction due to the Chiba-ken Toho-oki earthq., but not Tohoku Taiheiyo one. 
Liquefaction due to the Tohoku-Taiheiyo earthq. (reported)

Around Chiba port： Subsidence of a 
electric pole and large volume of sand boil 

http://www.wit.pref.chiba.lg.jp/_sui_chi/chishitu/touhoku/ekijouka20110318b.pdf

CERC: Investigation report on liquefaction damage caused by the 2011 of the Pacific coast of Tohoku earthquake  

Damage to Breakwaters & Tide Embankments  Damage to Breakwaters & Tide Embankments  

•Taro district, Miyako case : 10m-high sea wall with a local 
nickname of  “the Great Wall of China”, was destroyed by the 
15m-high tsunami. 

•Otabe district, Fudai Village case : 15.5m-high sea wall was , g g
constructed according to the village chief’s strong willing, and it 
blocked the 15 m high tsunami and successfully protected the 
houses in this district. As a lesson learnt from great damages 
caused by the Meiji Sanriku tsunami and the Showa Sanriku

MiyakoMiyako

FudaiFudai

caused by the Meiji Sanriku tsunami and the Showa Sanriku 
tsunami, local wisdom of preparedness against a15m high 
tsunami has been widely disseminated in this area. 

•These two examples give some suggestion when we examine to 
f i l t t l hprepare for violent natural phenomena.
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The 10m-high  tide embankment was destroyed
in Tao district, Miyako city, Iwate pref.

The 15.5m-high  tide embankment is sound 
in Otabe district, Fudai village, Iwate pref.

MiyakoMiyako FudaiFudai



•The left bottom photo show a stone monument 

Ancient instruction and observance  Ancient instruction and observance  

p
standing at the entrance to Aneyoshi district in Miyako
City.  As an instruction from previous generations and 
also lessons learnt from their experience of the 1896 
Meiji Sanriku tsunami the inscription reads: “Do notFudaiFudai Meiji Sanriku tsunami, the inscription reads: “Do not 
build any house below this stone,” Thanks to having 
followed this ancient instruction, the 2011 tsunami did 
not claim a single casualty in this district. 

MiyakoMiyako

FudaiFudai

g y
•It is seen that the fate depended on whether this kind 
of previous tsunami lessons had been reflected in 
tsunami design or not.  

21
A photo from the village’s point of view (i.e. facing the coast) A photo at the spot slightly below the stone monument 

2  Damage of 
Fukushima Daiichi and Daini NPP siteFukushima Daiichi and Daini NPP site

Site Unit
Ele. 

Output
OPC at 

EQ
OPC 

after EQ
OPC after Tsunami

Output EQ after EQ

1F #1 460 OP ASD

All external powers (4 lines): 
Lost by EQ
All EDGs (8) : Lost ny Tsunami 

#2 784 OP ASD

#3 784 OP ASD

#4 784 AI -

#5 784 AI - All external powers(2 lines): 
Lost by EQ
4 EDGs out of 5 :Lost  by 
Tsunami#6 1,100 AI -

2F #1 1,100 OP ASD
1 line out of 4 : Servived

9 EDGs out of 12: Lost by 
Tsunami

#2 1,100 OP ASD

#3 1,100 OP ASD

#4 1,100 OP ASD

22



① Seismic observation system in Fukushima No1 site
・Seismometer : inside RB＋vertical seismometer array＋recorder

2.1 Fukushima Daiichi NPP site

・Seismometer : inside RB＋vertical seismometer array＋recorder
Horizontal(2 components) and Vertical Acc. Time history

・Recorder：Overwrite protection reflecting lesson learned from NCO EQ

●Vertical array

５号機原子炉建屋V ti l ●Unit5 RB

●Vertical array

５号機原子炉建屋Unit5 Vertical array ●Unit5 RB

2nd floor

Base stratum

23

Seismometer at Base mat

Cross section

Observed ground motion

・Record was cut due to long time vibration( around 170 sec)
・TableⅡ-2-1：Max.acc. of 3 components at RB basemat

Horizontal Max. acc.： 550Gal at Unit2（EW）

Table 2-1
Max. accelerations on base mat in reactor buildings

Obs Value※1

Loc. of  observation
(bottom floor of 

reactor bld.)

Unit 1

NS EW UD NS EW UD

Obs. Value※1

Max. value (gal)

Max. response acc. for 
backcheck Ss (gal)

Fukushima
Dai ichi

Unit 1

Unit 2

Unit 3

Unit 4Dai-ichi U t

Unit 5

Unit 6

These are temporal values, and may be corrected later.

24

p , y

Each recording  stopped at about 130-150 s from recording start time.



② Comparison between design basis ground motion(DBGM)Ss
and Observed motion（1/2)and Observed motion（1/2)

■ Outline of DBGM Ss
●Seismic back-check : Review of DBGM Ss based

on Revised Seismic Reviewing Gide
●Earthquakes to define DBGM : 

ⅰInterplate earthquake of Off-Fukushima,p q
ⅱIntraplate earthquake just beneath the site,
ⅲEarthquake due to active faults around the site
ⅳDiffused earthquake around the site

● DBGM Ss :
・ Procedure : Should envelope ⅰ～ⅳ
・ Ss-1, Ss-2, Ss-3

■ Characteristics of response spectrum  (ORS) of  observed motions 
・Observed ORS lower than Ss spectra (DBS) in the almost period

Ob d ORS h t 30 ％ S t (DBS) i th i d・Observed ORS overshoot max. 30 ％ Ss spectra (DBS) in the period 
between 0.2 to 0.3 second

・Tokyo Electric Co. : 
No safety related facilities in this band of period
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No safety related facilities in this band of period

② Comparison between design basis ground motion(DBGM)Ss and Observed motion（2/2)

●Acc.time history at RB basemat
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③ Exceedance Probability of 
DBGM Ss and Probabilistic Seismic Hazard Evaluation

■ Exceedance Probability of  DBGM Ss
・Revised Seismic design review guide
recognize undeniable possibility of 
ground motion over Ss

・It require referring exceedance probability・It require referring exceedance probability 
of  Ss

■NISA direction to utilities y 
(c

m
/s

)

■NISA direction to utilities
●NISA: Based on revised guide, request 

all utilities to define Ss and seismic 
safety evaluation of facilities

V
el

o
ci

ty

Legend:safety evaluation of facilities

●Utilities:Evaluate exceedance probability
of Ss according to JNEA Seismic PSA

DBGM Ss-1H
DBGM Ss-2H
Response spectra by 

exceedance level

of Ss according to JNEA Seismic PSA
standard

・Annual exceedance probability (AEP) of
Fukushima No1 （Right side fig.） Annual exceedance probability of

Period (Sec)

27

Fukushima No1 （Right side fig.）
AEP of Ss：10-4～10-5

DBGM Ss of Fukushima No1 site

Example of seismic hazard evaluation
(Case for Fukushima daiichi & daini NPPs)

Source model with identified 
active faults Diffuse seismicity

Off Shioyazaki erq. ③Off Shioyazaki erq. ③

at
e 

ty
pe

②

y q ③

Fukushima daiichi NPP

Fukushima daini NPP

②

y q ③

Fukushima daiichi NPP

Fukushima daini NPP

Fukushima daini NPP

Fukushima daiichi NPP

Fukushima daini NPP

Fukushima daiichi NPP

In
te

rp
la

Off Shioyazaki erq. ①

Off Shioyazaki erq. ②

Off Shioyazaki erq. ①

Off Shioyazaki erq. ②

yp
e

Source : interplate type at off Fukushima pref.Source = ①＋②＋③

Futaba FFutaba F Futaba F.Futaba F.

ct
iv

e 
F.

 ty

daiichi

Futaba F.

daiichi

Futaba F.

daiichidaiichi

In
la

nd
 a

c dainidaini dainidaini

EQ just beneath 
the site(M7.1)
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I

Source = Futaba fault Source = 想定敷地下方の地震

※In addtion above, intra slab type earthquakes is considered only for diffuse seismicity.



(2) Tsunami 
① inundated area and height

Unit Height（ｍ） Site elevation（m）

Around #1 - #4 14～15 Around 10

Around #5,#6 13～14 Around 12～13

At point F&G; more than O.P.+12m
（Inundation depth: more than 2m)

At point H; O.P.+14～15m

・Average subsidence of Tohoku-Kanto coastal area: around – 0.8m

（Inundation depth: more than 2m)

At point E; O.P.+14～15m
（Inundation depth: 0～1m)

At point C; more than O.P.+11m
（I d i d h h 6 )

（Inundation depth: 4～5m)

At point I; O.P.+14～15m
（Inundation depth: 4～5m)

At point J; O.P.+14～15m
（Inundation depth: 4～5m)

（Inundation depth: more than 6m)

At point A; O.P.+13～14m
（Inundation depth: 0～1m)

At point K; O.P.+14～15m
（Inundation depth: 4～5m)

At point B; O.P.+13～14m

At point D; O.P.+13.5～14.5m

Red: Inundation height
(Inundation depth is indicated 
inside the parenthesis)

Inundated area
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Blue: Run-up height ＴＥＰＣＯプレスリリース4月9日

Evaluation guide JSCE｢Tsunami evaluation technology for NPP（2002）｣

■ Evaluation standard for design tsunami
② Comparison between design tsunami height and observed

・Evaluation guide：JSCE｢Tsunami evaluation technology for NPP（2002）｣
Above guide is incorporated into IAEA tsunami guide DS417 (Ⅱ2-3)
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■ Tsunami source model at Fukushima Daiichi site

・Earthquake ： The off Shioyazaki earthquake（M7.9、1938）
・Design height： See Fig below

30°S

1960 Chilean earthquake 

Evaluation and timing

Constraction 
permit（1966

Based on JSCE 
guide（2002）

Seismic 
back

Re-evaluation study based on JSCE methodology History of design basis tsunami evaluation

35°S

q

Fukushima
Daiichi NPS

permit（1966
～1972）

guide（2002） back-
check

Design

Max. 
height

O.P. 3.1 m

（Chile EQ：
M9 0 1960）

O.P.5.7 m
（Shioyazaki EQ：

M7 9 1938）

Not yet   

reported

45°S

height M9.0, 1960） M7.9、1938）

Obser-
ved

（trace）

・#1-#4：14～15m

・#5,6：13～14m

80°W 70°W
50°S

Near Field
Tsunami
Near Field
Tsunami

Far Field
Tsunami

R/B

Modification around sea water pumps had been carried 
out to cope with tsunami height by JSCE methodology.

Maximum water level = 4.4m + O.P.＋1.3m  = O.P.+5.7m
Minimum water level = -3.6m – O.P.±0.0m  = O.P.-3.6m
Maximum water level = 4.4m + O.P.＋1.3m  = O.P.+5.7m
Minimum water level = -3.6m – O.P.±0.0m  = O.P.-3.6m

T/B O.P.+10 ～13m S/B R/B

O.P.+5.7m
Maximum water level

Mean tide level
O.P.+0.8m

Fukushima Daiichi NPS
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O.P.-3.6m
Minimum water level

■Tsunami source
JSCE 2002 2011 Tsunami ■Handling of

Area 1

Source area of
The 2011 Tohoku-
chihou Taiheiyo-oki 
E (M 9 0)

JSCE 2002                                  2011 Tsunami

● 32th Seismic design and

■Handling of  
the Zyogan EQ（869）

Area 6
Mw=7.7

Area 4Area 3

Area 2

A 6

Eq.(MW9.0)

Onagawa NPP

● g
structure sub committee 
EQ /tsunami and geology/
ground joint working group 

（June 24 2009 ）：

Area 5
Mw=8.2

Area 5
Area 7

Area 6 Source area of
The 2011 Tohoku-
chihou Taiheiyo-oki 
Eq.(MW9.0)

Fukushima-1

（ ）
・Held for ground motion 

reviewing
・The member Okamura pointed

that research reports on Mw=8.4
Mw=8.3

(a) Classification of sea area (source area)

Area 8

Attention:
This is not source model.

Fukushima 1 
and -2 NPPs

p
tsunami caused by the Zyogan
EQ by AIST and Tohoku Univ.  
were not considered.

Satake et al.(2008)
Satake et al (2008)(a) Classification of sea area (source area)

in Japan Society of Civil Engineers （2002）

(b) Moment magnitude (Mw) list

● 33th above working group 
（July 13 2009）

・NISA directed utility to study 
additionally on tsunami caused 

Fault model from the 869 Jyogan tsunami 
by Satake et al.（2008）

（東北電力（合同W34 3 2）に加筆）

Model 8 (Mw8.3) Satake et al.(2008)
Model 10 (Mw8.4)

y
by this EQ, if new knowledge
acquired, until final  report.

（東北電力（合同W34-3-2）に加筆）

The surveys of tsunami deposit sand at Sendai 
and Ishinomaki plains by AIST show  inundation 
of Jyogan tsunami in 869 ran up over 3 km from 
the coast
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Classification of sea area (source area)
in Japan Society of Civil Engineers （2002）

（Yomiuri newspaper 2011･3･12）

the coast. 



③ Probabilistic tsunami hazard assessment and exceedance probability 
of design tsunami height 

■ Trend of probabilistic tsunami hazard assessment■ Trend of probabilistic tsunami hazard assessment
●Method：JSCE tsunami working committee[Ⅱ2-4、Ⅱ2-5］ now investigating

・Uncertainty：Logic tree（Main parameters：EQ magnitude, amount of slide etc.)
●Trial example（FigⅡ-2-6）

・LT：Questionnaire to expertsLT：Questionnaire to experts
⇒ Almost equivalent source region of the off Tohoku earthquake tsunami（JTT1～3）

are indicated
⇒EQ upper magnitude Mj8.6、slide upper amount 16m.  These are yet small.
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●Example of tsunami hazard evaluation
・Example1  on ： Iwate prefecture Yamada village（JSCE paper）。
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Tsunami height (m)
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Example 1: Long-term Near-field+ Far-field
Yamada village, Iwate Pref.

Tsunami height (m)



■Comment on tsunami evaluation by 
Earthquake Research Committee Headquarters for EarthquakeEarthquake Research Committee Headquarters for Earthquake 
Research Promotion (HERP:地震調査研究推進本部)

・Within 3 years HERP will assess and announce tsunami height・Within 3 years, HERP will assess and announce  tsunami height, 
inundation area and occurrence probability on each coastal area 

（ May 13  2011）
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Inundation
（３）Damage

①Sea water pump, Emergency power① p p, g y p

原子炉建屋

タービン建屋

Reactor building

Turbine building

原子炉建屋

タービン建屋

Reactor building

Turbine building

Unit 1

+10m

海面：0m

取水ピット
+5m

海水ポンプ
モーター

+5m
+5.6m

Sea water 
intake pit

Cooling sea water 
pump motor

Sea surface: 0m

+10m

海面：0m

取水ピット
+5m

海水ポンプ
モーター

+5m
+5.6m

Sea water 
intake pit

Cooling sea water 
pump motor

Sea surface: 0m

海水ポンプ
取水配管ディーゼル

発電機室

Emergency Diesel 
Generator room

Sea water 
intake pipe Cooling sea water pump海水ポンプ
取水配管ディーゼル

発電機室

Emergency Diesel 
Generator room

Sea water 
intake pipe Cooling sea water pump

原子炉建屋Reactor building Unit 6

+13m

タービン建屋

取水ピット
+5m

海水ポンプ
モーター

+5 8m
+5.6m+13m +5.7m

Turbine building

Sea water 
intake pit

Cooling sea water 
pump motor

ＴＥＰＣＯプレスリリース4月9日

海面：0m

海水ポンプ
取水配管

+5m+5.8m

ディーゼル
発電機室

Sea water 
intake pipe Cooling sea water pump

Sea surface: 0m

Emergency Diesel 
Generator room

Sea water system facilities of all units were inundated by tsunami.
Only one EDG of air cooling was survived in the site after tsunami.
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Fukushima-Daiichi NPP

② External power supply system

66kV 
Switchyard

Extra-high-voltage 
Switchyard

Unit 6

8km40km
R/B

T/B

Fukushima-Daiichi NPP

Yorunomori-line
No 1 No 2

Futaba-line No.1,No.2

（Left one transmission 
line only） R/B T/B

ex. Startup 
Transformer

Tower 
Collapsed

Unit 5Startup 
Transformer

Extra-high
No.1, No.2

(66kV)
R/B

R/B

T/B

T/B

CB 
damaged

Unit 1

Unit 2

g
-voltage
Switchyard

Ookuma-line

All external powers 
were lost.

R/B
T/Bex. Tower

Submerged

Unit 3

Extra-high
-voltage
Switchyard

Ookuma line
No.1, No.2
(275kV)

Shin-fukushima Transforming 
Station (TEPCO)

R/B T/B Unit 4Startup 
Transformer

CB damaged, etc. Ookuma-line
No.3, No.4
(275kV)

Reserved 
Construction
T f

Tomioka-line

(66kV)

Pacific 

ex. Switchyard Shin-Iwaki 
Switch 
Station

Transformer
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ac c
Ocean

Tomioka 
Transforming Station 
(Tohoku Electric Power 

Co., Inc.)

Station
Sources ：

TEPCO HP http://info.nicovideo.jp/pdf/2011-03-18_1930_touden_genpatsu.pdf

TEPCO HP http://www.tepco.co.jp/nu/kk-np/info/tohoku/pdf/23032202.pdf

■External power supply system to Fukushima Daiichi site ( Fig 2-7)

■External power supply system（１）

■External power supply system to Fukushima Daiichi site ( Fig 2-7)
・Units 1 and 2 : Commonly use the same two lines (offsite Okuma-lines 1 and 2),

via an onsite extra high voltage switching station. These are connected 
to the Shin-Fukushima Substation 8 km upstream, to the Shin-Iwaki Switching 
Station about 40 km upstream, and further to such facilities as the Minami-Station about 40 km upstream, and further to such facilities as the Minami
Iwaki Switching Station (where  connected to the transmission network of 
Tohoku EPCO) and the Shin-Motegi Switching Station.

・Units 3 and 4 : Also connected to the Shin-Fukushima Substation similarly.
・Units 5 and 6 : Connected to the Shin-Fukushima Substation via Futaba lines 

1 and 2 ( transmission only) and Yonomori lines1 and 2 ( receiving only).

■ Seismic damage to the external power supply system
・Units 1 and 2 : Contactor of extra high voltage switching station damaged by earthquakeUnits 1 and 2 : Contactor of extra high voltage switching station damaged by earthquake
・Units 3 and 4 : Control panel of extra high voltage switching station inundated by tsunami
・Units 5 and 6 : Steel tower #27 to start up switchyard collapsed
・Outside the site:

・ Around the Shin-Fukushima transformer substation: Intensity 6 strong of JMA intensityy g y
・ Facility of the station as switchgear etc. damaged by earthquake.

2 system 4 feed line of 275kv for unit 1-4 and 1system 2 feed line for unit 5-6 failed.
■Seismic PSA result

Key issue dominant for CDF: LOSP (Station black out)Key issue dominant for CDF: LOSP (Station black out)
Measure: 

・Base isolation for high voltage switchyard transformer with porcelain insulator
・Out of site steel tower reinforcement ( Fragility assessment revealed its effectiveness)
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・Reinforcement on base( enlarge, pile base)
・Fence around base against tsunami protecting flow digging



(1) Ground Motion
2.2 Fukushima Daini NPP site

(1) Ground Motion 
① Seismic Observation System at Fukushima Daini : 

Example: Unit 4

#4 Reactor building 

2nd floor

2F

Location of free 
bedrock surface

B2F
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Seismometer at basematCross section

②Comparison between DBGM Ss and Observed motion（1)

・Record stopped at around 130-150 sec. due to long EQ vibration (around 
170 sec.) 

・TableⅡ-2-2：Max.acc. of 3 components at RB basemat 
Horizontal Max. acc.： 277 Gal at Unit3（NS）
Vertical Max acc : 305 Gal at Unit1Vertical Max. acc.     :   305 Gal at Unit1

●Earthquakes to define DBGM : 
ⅰInterplate earthquake of Off-Fukushima,  ⅱIntraplate earthquake just beneath the site,p q , p q j ,
ⅲEarthquake due to active faults around the site, ⅳDiffused earthquake around the site

● DBGM Ss :
Envelope ofⅰ～ⅳ ; Ss-1, Ss-2, Ss-3

Table Ⅱ-2-2  Max. accelerations recorded in reactor buildings

Loc of observation Obs Value※1
Max response accelerationLoc. of  observation

(bottom floor of 
reactor bld.)

Obs. Value

Max. value (gal)
Max. response acceleration 
to the DBGM Ss (gal)

NS EW UD NS EW UD

Unit 1

Fukushima
Dai-ni

Unit 1

Unit 2

Unit 3

Unit 4
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These are temporal values, and may be corrected later.
Each recording  stopped at about 130-150 s from recording start time.



■Comparison between DBGM Ss and Observed motion（2)

■ Ch t i ti f t (ORS) f b d ti

Response spectrum on foundation mat

■ Characteristics of response spectrum  (ORS) of  observed motions 
・Observed ORS lower than Ss spectra (DBS) in all period

Unit 2, NS

2号機 NS

3000
(h=0.05)Acceleration  seismogram at foundation mat

Response spectrum on foundation mat

U it 2 NS
観測記録 
基準地震動 Ss-1

Observation
DBGM Ss-1))2号機 NS
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③ Exceedance Probability of 
DBGM Ss and Probabilistic Seismic Hazard Evaluation

（Horizontal）

Annual exceedance probability 
(AEP) of

ty
 (

cm
/s

)

( )
Fukushima Daini （Fig2-9）

AEP of Ss：10-4～10-5

ve
lo

ci
tAEP of Ss：10 4 10 5

Ss-1H
Ss-2H
超過確率別応答スペクトル
（年超過確率：10-3、10-4、10-5、10-6）

Ss-1H
Ss-2H
超過確率別応答スペクトル
（年超過確率：10-3、10-4、10-5、10-6）

Ss-1H
Ss-2H
超過確率別応答スペクトル
（年超過確率：10-3、10-4、10-5、10-6）

Annual probability of exceedance
(103, 104, 105,106)

TEPCO（2008）：paper preparing for sub working in group A , A5-2-1

Period (s)

Fig 2-9
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福島第二発電所の基準地震動Ssの超過確率Annual exceedance probability of
DBGM Ss of Fukushima No2 site



（２）Tsunami

① T i Ob ti S t d T i R d① Tsunami Observation System and Tsunami Records

■Tsunami observation system : Same as Fukushima Daiichi
Tide gauge at sea wall + Recording system inside buildingTide gauge at sea wall  +  Recording system inside building 

■Outline of observed tsunami
・Tide gauge：Not preserved due to water invading to building.

Tsunami time history and max height were unknownTsunami time history and max. height were unknown
・Alternative：Assumption by trace of water invading

・Tsunami invading： Attacked from front sea area and invaded fromTsunami invading： Attacked from front sea area and invaded from
south of Unit 1, sea water discharge outlet, to all 
most all of buildings area 

■ Sea side area where sea water pumps located and South side of p p
Unit1-3 building area invaded.  Tsunami did not run up from sea side,  
crossing over the slope, to main building area 

■ Observed tsunami height
・Sea side area: O.P. around +6.5 ～ 7m
・South side of 1U main building area including R/B, T/B etc :
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O.P. around +14 ～ 15m

② Comparison between design tsunami height and observed (1)

・Evaluation method and condition: Same as Fukushima Daiichi 

・Design tsunami heightDesign tsunami height
・Construction permit : 3.7m (  Chile EQ, M 9.0  1960)
・2002 evaluation : 5.2m (Shioyazaki; off Fukushima EQ, 

M7 9 1938)M7.9  1938)
・Seismic back-check : Not yet reported

These value is smaller than observed.These value is smaller than observed.
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(3) Damage 
■ Tsunami invaded area and inundation height

Typical inundation trace ( Point E)

At point D; O.P.+6.5m
（Inundation depth: 2.5m)

At point C; O.P.+7m
（Inundation depth: 3m)

At point F; O.P.+14～15m
（Inundation depth: 2～3m)

At point E; O.P.+7m
（Inundation depth: more than 3m)

Press release by ＴＥＰＣＯ:April 9

At point B; O.P.+6～7m
（Inundation depth: 2～3m)

At point A; O.P.+7～8m
（Inundation depth: 3～4m)

At point H; more than O.P.+14m
（Inundation depth: more than 2m)

At point G; more than O.P.+14.1m
（Inundation depth: more than 2.1m)

At point M; O.P.+12.3m
（Inundation depth: 0.3m)

At point O; O.P.+12.3m

At point N; more than O.P.+12.4m

At point K; more than O.P.+14m
（Inundation depth: more than 2m)

At point J; O.P.+13.7m
（Inundation depth: 1.7m)
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: Estimated pathway of 
tsunami inflow

p
（Inundation depth: 0.4m)

At point L; O.P.+12.9m
（Inundation depth: 0.9m)

At point I; O.P.+14m
Blue: Run-up height

Red: Inundation height
(Inundation depth is indicated 
inside the parenthesis)

① Damage to sea water pump and emergency power

Sea water system facilities of all units were inundated by tsunamiSea water system facilities of all units were inundated by tsunami.
Emergency DGs at underground floor of Reactor Building stopped after tsunami.

原子炉建屋Reactor building Unit 4

+12m

タービン建屋

取水ピット

海水ポンプ
モーター

+6 0m

g

Turbine building

Sea water 
i t k it

Cooling sea water 
pump motor

Unit 4

+12m 取水ピット

海水ポンプ
取水配管

+4m
+0m

ディーゼル
発電機室

+6.0m

海面：0m

Sea water 
intake pipe Cooling sea water pump

intake pit

Sea surface: 0m

Emergency Diesel 
Generator room発電機室
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② External power supply system and damage
・External power was supplied through 2 routes 4 lines for Unit 1 to 4;

Tomioka route : line 1 and 2 (66kv) 1 line servived and 1 line failedTomioka route : line 1 and 2 (66kv)                   1 line servived and 1 line failed
Iwaido route : line1 and 2 (500kv)                     1 line was inspection outage, 1 line failed

* Observed JMA intensity around the Shin Fukushima transformer station: 
Intensity 6 strong 

・ Unit 3 was brought to cold shut down thanks to survived EDGs and sea water pump nextUnit 3 was brought to cold shut down thanks to survived EDGs and sea water pump next 
day. 

・ Sea water cooling pumps for #1, 2, 4 were failed, but thanks to survived external power 
and  recovery works, these plants were brought to cold shut down in 4-5 days.

８km40km

R/B
Startup 

Fukushima-Daini NPP
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Startup 

Fukushima-Daini NPP
８km40km
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Startup 

Fukushima-Daini NPP
８km40km

R/B
Startup 

Fukushima-Daini NPP

Among 4 lines, 1 line was suspended 
by inspection,
2* lines out of  2 routes 3 lines were 
failed by EQ. R/B

T/B

R/B
T/B

Iwaito-line
No.1, No.2

(66kV)

Unit 2

Unit 1Transformer
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R/B
T/B
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Unit 1Transformer
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66kV 
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R/B
T/B

R/B
T/B

Iwaito-line
No.1, No.2

(66kV)

Unit 2

Unit 1Transformer

66kV 
Switchyard

y

Only one  external power line was 
survived.

R/B
T/B
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No 1 No 2

Unit 3
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Tomioka-line
No 1 No 2

Unit 3
R/B
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Unit 3
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T/B
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新いわき
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Transforming Station 
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(500kV)
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Startup 
Transformer
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Switchyard

Pacific
Ocean
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Shin-Iwaki 
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Startup 
Transformer
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No.1, No.2
(500kV)
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Startup 
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新いわき
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S i h
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Startup 
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Switchyard
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新いわき
開閉所

Switch 
Station

Sources ：

TEPCO HP http://www.tepco.co.jp/nu/kk-np/tiiki/pdf/230325.pdf

新いわき
開閉所

Switch 
Station

Sources ：

TEPCO HP http://www.tepco.co.jp/nu/kk-np/tiiki/pdf/230325.pdf

新いわき
開閉所

Switch 
Station

Sources ：

TEPCO HP http://www.tepco.co.jp/nu/kk-np/tiiki/pdf/230325.pdf

新いわき
開閉所

Switch 
Station

Sources ：

TEPCO HP http://www.tepco.co.jp/nu/kk-np/tiiki/pdf/230325.pdf

3  Case of Onagawa, Tokai Daini NPP sites

Site Unit
Ele. 

Output
OPC at 

EQ

OPC 
after 
EQ

OPC after Tsunami
EQ

Onagawa #1 524 OP ASD 3 lines of 4 external lines of 
275kv and 1 of 1 line of 66kv : 
Lost by EQ
Start-up trans for #1 : lost by 
EQ (li ht d )

#2 825 SU ASD
EQ. (light damage)
2 of 3 EDGs for #2  : Lost by 
Tsunami #3 825 OP ASD

Tokai 
Closed 
i 1998in 1998

Tokai Daini 1,100 OP ASD

All external 
powers(275kv:2lines, 
154kv:1line) : Lost by EQ
1 of 3 EDGs :Lost by tsunami

Higashi-dori 1,100 AI -
No damage by EQ and tsunami
Max response acce. : 17Gal
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3-1 Onagawa

(1) Ground Motion(1) Ground Motion

■ Arrangement of Onagawa NPP Site and
Outline of Reactor Buildings etc

① Seismic Observation System and observed ground motion

Outline of Reactor Buildings etc.

#3

#1 #2
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● Composition of Observation System :
・Seismometers : Reactor buildings + Vertical array + Recording system

■ Seismic Observation System in Onagawa NPP Site

・Seismometers : Reactor buildings + Vertical array + Recording system
Unit 1 R/B : 4 places : Roof, Refueling floor(5F), 1st floor (ground F.), Base mat
Unit 2 R/B : Same as unit 1
Unit 3 R/B : Same as unit 1

S ifi i f i A l i i hi d・Specification of seismometer : Acceleration time history record, 
Two horizontal + vertical components

・Overwrite protection reflecting lessons learned at NCO EQ

Seismometers in vertical array

Vertical Array
Surface of bed-rock

Unit 1

Unit 2

Unit 3
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■ Outline of Recorded Motions

・All records were preserved in good condition
・Outline of recorded accelerations on base mats

・Max. horizontal acceleration : 607 Gal (Unit 2, NS) 

Maximum accelerations recorded in reactor buildings of each unit

・Max. vertical acceleration      : 439 Gal (Unit 1)

Record
Max.acceleration (Gal)

N-S E-W U-D N-S E-W U-D
Roof 2 000 1 636 1 389 2 202 2 200 1 388

Max. acceleration
to the DBGM Ss (Gal)Location of seismometer

Roof 2,000 1,636 1,389 2,202 2,200 1,388
Ref. Floor(5F) 1,303 998 1,183 1,281 1,443 1,061

1st F. 573 574 510 660 717 527
Base mat 540 587 439 532 529 451

Roof 1 755 1 617 1 093 3 023 2 634 1 091

Unit 1

Roof 1,755 1,617 1,093 3,023 2,634 1,091
Ref. Floor(3F) 1,270 830 743 1,220 1,110 968

1st F. 605 569 330 724 658 768
Base mat 607 461 389 594 572 490

Roof 1,868 1,578 1,004 2,258 2,342 1,064

Unit 2

Roof 1,868 1,578 1,004 2,258 2,342 1,064
Ref. Floor(3F) 956 917 888 1,201 1,200 938

1st F. 657 692 547 792 872 777
Base mat 573 458 321 512 497 476

Unit 3
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② Comparison between Design Basis Ground Motion (DBGM) Ss and Observed Motions (2)

■ Outline of DBGM Ss
●Seismic back check : Review of DBGM Ss based 500

1000
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00
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m
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 )2

1
10 100

(cm
) (h=0.05)

●Seismic back-check : Review of DBGM Ss based
on Revised Seismic Reviewing Gide

●Earthquakes to define DBGM : 
ⅰInterplate earthquake of Off-Fukushima,

50

100

200

10
0

0.1

ⅱIntraplate earthquake just beneath the site,
ⅲEarthquake due to active faults around the site
ⅳDiffused earthquake around the site

● DBGM Ss : 5

10

20

50

10

0.01

速
度

（
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/s
）
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 (
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/s
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● DBGM Ss :
・ Procedure : Should envelope ⅰ～ⅳ
・ Ss-B, Ss-D, Ss-F

■ Characteristics of observed response spectrum 
1

2

5

1

0
0

01

V
el

o
c

(ORS) of  recorded motions at the vertical array 
(O.P. -8.6m) :

・ORS overshoot Ss spectra (DBS) in the period 
between 0 2 to 1 0 second

0.01 0.02 0.05 0.1 0.2 0.5 1 2 5 10
0.1

0.2

0.5

0.
1

0.001

周期（秒）P i d ( )between 0.2 to 1.0 second
・Tohoku Electric Co. : No safety related facility 

in this period

周期（秒）Period (s)

基準地震動Ss-D
基準地震動Ss-B
基準地震動Ss-F

DBGM Ss-D
DBGM Ss-B
DBGM Ss-F
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O.P.-8.6mの観測記録（NS方向）
O.P.-8.6mの観測記録（EW方向）

Observed (O.P.-8.6m, NS)
Observed (O.P. -8.6m, EW)



③ Exceedance Probability of 
DBGM Ss and Probabilistic Seismic Hazard Evaluation

■Velocit response spectr m of each■Velocity response spectrum of each 
exceedance probability and DBGM Ss of 
Onagawa 

・ Exceedance Probability of Ss : 10-4～10-5
水平方向Horizontal Directiony 水平方向

/s
)

●Source Models and Target Earthquakes
Source Models with identified active faults
• Interplate earthquake: the Miyagi-Oki earthquake

V
el

o
ci

ty
 (

cm
/y g

• Intraplate earthquake: the 2003 Miyagi earthquake
• Inland earthquake: active faults (F-6~F-9 faults)

●Diffuse Seismicity
•Interplate earthquakes intraplate ocean

Ss-Dh
超過確率別応答スペクトル（年超過確率：10-3）
超過確率別応答スペクトル（年超過確率：10-4）
超過確率別応答スペクトル（年超過確率：10-5）

Ss-Dh
超過確率別応答スペクトル（年超過確率：10-3）
超過確率別応答スペクトル（年超過確率：10-4）
超過確率別応答スペクトル（年超過確率：10-5）

Ss-Dh
超過確率別応答スペクトル（年超過確率：10-3）
超過確率別応答スペクトル（年超過確率：10-4）
超過確率別応答スペクトル（年超過確率：10-5）

Ss-Dh
10-3 AEP spectra
10-4 AEP spectra
10-5 AEP spectraSource models with identified active faults

• Interplate earthquakes, intraplate ocean 
earthquakes, Inland earthquakes

Annual exceedance

Period (s)

Fault B

Fault A1

Rupture starting 
point

probability (AEP) of DBGM 
Ss of Onagawa site

Onagawa plant

53Tohoku EPCO （2009）：B17-2-1

Fault A2

(2)   Tsunami 
① Tsunami Observation System and Tsunami Records

■T i b ti t Tid ( t ll)■Tsunami observation system : Tidegauge (at sea wall) + 
Recording system (at building) 

■Outline of recorded tsunami
・Height : around O.P. 13mHeight : around O.P. 13m
・Site grade level : 14.8m (before EQ, subsidense about 1m  not  refrected)
・Influence of tsunami : Traces at the seaside of the site, No ingress to buildings

Time history recorded at the site (March 11, 2011)

敷地への津波襲来状況形

y ( , )

(O
.P

. m
)

Max. O.P. +about 13m

Onagawa 
site

W
at

er
 le

ve
l (

Tidegauge

Location of tidegauge

Time
Underscale

g g

Outline of tsunami at the site
Tsunami trace at seaside #1

: Range in where
tsunami traces were found

Main grade level of  the siteWater level record

Tsunami level at 
Establishment Permit

(O P : Datum of the site 0 74m to

#2
#3

54

Tide gauge

(O.P. : Datum of the site, -0.74m to 
mean tide level at Tokyo bay )



② Comparison between the Design and Observed Tsunami Heights 

Design Tsunami Height
O di t i t i f t d ith i t t L l t f hi t i l•Onagawa district is featured with a rias-type coast. Lessons learnt from historical 
tsunami disasters have taken root in this area. Caution against tsunami disaster has 
been a local climate.

•To apply for construction permit, local residents’ opinions on tsunami run-up heightTo apply for construction permit, local residents  opinions on tsunami run up height 
and other tsunami damage were carefully listened and reflected in tsunami design.

•Based on the 2002 JSCE tsunami evaluation method and the 2011 BC seismic design, 
the Meiji Sanriku earthquake was selected as the target wave source. Moreover, 

l ti lt fi d b i i t f th ievaluation results were refined by improving parameters of the wave source using 
the most up-to-date knowledge.    

Comparison of design tsunami height with observed tsunami height
•Design tsunami height is larger than the observed height even considering the 1m g g g g g
ground subsidence. 

Evaluation contents & periods

Construction permit Based on the 2002 JSCE 
evaluation method

Back-check of 
seismic design (2011

～）

Maximum 
tsunami water 
level(m)

O.P.9.1
(the 1611 Keichou 
Sanriku earthquake, M8.6)

O.P.13.6
（the 1896 Meiji Sanriku 
earthquake, M8.3）

O.P.14.4m
（the 1896 Meiji Sanriku 
earthquake, M8.3）
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Grade level : O.P. 14.8m

①Electric power system and sea water pump system in the site

•Construction Arrangement of the auxiliary cooling system  ：Water intake port、Sea water pump, 

（３）Damage

g y g y p p p,
Sea water pump room, Heat exchanger room.
•Height of the sea water pump room: O.P. 30m.
•Tsunami damage situation: tsunami flowed into the sea water pump room through the water 
intake port of Unit 2; through the underground trench it further inundated a basement room of

Heat exchanger room of the auxiliary cooling system
Inundation situation of the heat 

exchanger room of the auxiliary cooling

intake port of Unit 2; through the underground trench, it further inundated a basement room of 
RB,  and  the auxiliary heat exchanger room (subbasement of RB). 

 

Sea water flowed  inIntake port    

第１号機取水口 

第２号機取水口 

第３号機取水口 

２号機原子炉建屋
Sea water flowed in

R/B Unit 2 

Sea water pump for Unit 2

Inundation in the heat exchanger
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Heat exchanger room of

the auxiliary cooling system

g
Room of the auxiliary cooling system



②External power supply system

Outline of the external power supply system and damage
• External power supply system: In the case of starting, shutdown and accident, external 
electric power is supplied to Unit 1~3 through 275kV1 two lines from the Ishinomaki
transformer substation (25km from the site) 275kV1 two lines from the Miyagi centraltransformer substation (25km from the site), 275kV1 two lines from the Miyagi central 
switching station (65km from the site), and one 66kV1 line from the Onagawa transformer 
substation.

•Seismic damage to the external power supply system
•JMA intensity observation

•Around the Ishinomaki transformer substation: Intensity 6 strong
•Around the Miyagi central switching station: Intensity 6 weakAround the Miyagi central switching station: Intensity 6 weak 
•3 of 4 lines of 275kV were failed by EQ.
•1 of 1 line of 66kV failed by EQ.

•(In-plant) power incoming unit
•The starting transformer for Unit 1 malfunctioned, could not receive electricity.
•The starting transformer was recovered on March 12, external power supply system 
was restored by converting to the 275kV power system. 

•2 of 3 EDGs for unit 2 were stopped due to loss of pump of auxiliary cooling loop2 of 3 EDGs for unit 2 were stopped due to loss of pump of auxiliary cooling loop.
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■女川原子力発電所の電源系被害状況

25km65k ７km

External Electric Power Network

25km65km ７km

Onagawa Transforming 
Station

Onagawa NPP

Unit 3

R/B

Ishinomaki Transforming 
Station

Tsukahama-line
(66kV) :Failed

Ojika-line
(275kV)

T/B

R/B

R/B

(275kV)
Startup 
Transformer

Switchyard

Pacific 
Ocean

3 lines of 4 : Failed,
1 line supplied power 

R/B

Unit 2
T/B

R/B

T/B

Miyagi central 
Switch Station

Matsushima-line
(275kV)

Reserved 

Breakdown of Startup Transformer

Unit 1
Construction
Transformer
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Sources ：

Tohoku Electric Power CO HP http://www.tohoku-epco.co.jp/comp/gaiyo/gaiyo_data/setubi.html

Tohoku Electric PowerCO HP http://www.tohoku-epco.co.jp/emergency/8/1182594_1800.html



（４）Integrity assessment of SSCs

①Integrity assessment of reactor buildings for the main shock （１）

Background: 
•Spectra of observed ground motions exceeded the DBGM Ss at some period 
band.

•NISA required the Tohoku EPCO to make a plan and to implement inspection and 
assessment of SSCs.

Evaluation contents and results  
•Assessment method•Assessment method

•Tohoku EPCO followed the same procedure used for assessment of Kashiwa-
Kariwa plant for the 2007 Chuetsu-Oki earthquake. 

•Assessment conditions
•Acceleration motions recorded on the building foundation mat were used as 
the input seismic motions for Unit 1~3. 

•Assessment results
•Shear strain calculated for each floor are lower than the JEAG4681-2008Shear strain calculated for each floor are lower than the JEAG4681-2008 
standard level (2.0x10-3). Shear stress and elastic limit stress are also lower 
than the standard levels. 

•Comparison with JNES assessment results of Kashiwazaki-Kariwa NPP
•JNES had assessed the integrity of reactor buildings of Unit 1, 5, 6, and 7 for 
the 2007 Chuetsu-Oki earthquake.

•JNES results showed that the ratios ranged from 8.7~14.3.
•Both the Onagawa R/B against the 2011 earthquake and the Kashiwazaki-
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Both the Onagawa R/B against the 2011 earthquake and the Kashiwazaki
Kariwa R/B against the 2007 earthquake have a safety margin of above 2 times.    

①Integrity assessment of reactor buildings for the main shock （2）

〔原子炉建屋耐震壁の最大応答せん断ひずみ〕Maximum shear strain of R/B aseismic walls

ON Unit 1

Analytical result Standard Value3 (Comparison) DBGM

ON Unit 1

ON Unit 2

ON Unit 3

〔各階毎の耐震壁に作用したせん断力〕Shear stress of R/B aseismic walls at each floor

ON Unit 3

〔各階毎の耐震壁に作用したせん断力〕

 屋上
O.P.61.575m

5階
O P 44 7m

屋上
O.P.50.5m

3階
O P 33 2

屋上
O.P.50.5m

3階
O P 33 2

屋根 
O.P.61.575m 

5 階 
O.P.44.7m 

屋根 
O.P.50.5m 

3 階 
O.P.33.2m 

屋根
O.P.50.5m

3 階
O.P.33.2m

解析結果（NS方向） 
弾性限耐力（NS方向） 
解析結果（EW方向） 
弾性限耐力（EW方向）

※4 

※4 ※4 

Shear stress of R/B aseismic walls at each floor
Roof Roof Roof

5 floor 3 floor 3 floor

Analytical value (NS)
Elastic limit stress (NS)
Analytical value (EW)
Elastic limit stress (EW)O.P.44.7m

1階

O.P.33.2m

1階
O.P.15.0m

O.P.33.2m

1階
O.P.15.0m

1 階 

1 階 
O.P.15.0m 

1 階
O.P.15.0m

弾性限耐力（EW方向） 

※4：比率（解析結果／

弾性限耐力）の最大値
女川 1 号機：0 88

1st floor

1st floor 1st floor

Elastic limit stress (EW)

女 機
せん断力（×103kN） 

0    500   1000  1500  2000 
せん断力（×103kN） 

0     1000    2000    3000 
せん断力（×103kN） 

0     1000    2000    3000 

1階
O.P.15.0m

基礎版上
O P 2 3m

基礎版上
O P 8 1m

基礎版上
O P 8 1m

O.P.15.0m 

基礎版上 
O.P.2.3m 

基礎版上 
O.P.-8.1m 

基礎版上
O.P.-8.1m

女川 1 号機：0.88 
女川 2 号機：0.66 
女川 3 号機：0.59 

Shear stress

Basemat Basemat Basemat

Shear stress Shear stress
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女川1号機 女川2号機 女川3号機ON Unit 1 ON Unit 2 ON Unit 3



•Aftershock parameters (April 7, 2011) and ground motion summary
•Depth: 66km; Magnitude: M7 4; Location: In the slab

②Integrity assessment of reactor buildings for the aftershock （１）

•Depth: 66km; Magnitude: M7.4; Location: In the slab
•Comparison of ground motions recorded in Unit 1~3 with maximum values of DBGM Ss

•Vertical ground motions recorded on the 3rd floor and the roof of R/B of Unit 2 and 
the 3rd floor of R/B of Unit 3 exceeded the calculated values based on the DBGM Ss. 

•NISA’s Instruction to Tohoku EPCO
•On April 26, NISA instructed Tohoku EPCO to assess R/B integrity using the recorded 
seismic data.

•R/B Integrity Assessment•R/B Integrity Assessment
•Assessment Method: the same method used for the main shock
•Assessment Results: R/B integrity confirmed.

Maximum accelerations recorded in reactor buildings of each unit
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3.2 Tokai Daini

① Seismic observation system and

(1) Ground motions

① Seismic observation system and
observed ground motion

■ Arrangement of Tokai Daini NPP site
and outline of reactor building

62

Modified from the Establishment 
License Application



■ Seismic Observation System in Tokai Daini NPP Site

● Composition of Observation System :● Composition of Observation System : 
・Seismometers: Reactor building (4) + Vertical array + Recording system
・Specification of seismometer : Acceleration time history record,

Two horizontal + vertical components
O it t ti fl ti l l d t NCO EQ・Overwrite protection reflecting lessons learned at NCO EQ

Location of seismometers in R/B

●

●

●

Vertical array 
location and 

depth of 

●

seismometers

63

② Comparison between DBGM and Recorded Motions

・All records were preserved in good condition・All records were preserved in good condition
・Outline of recorded accelerations on base mat

・Max. horizontal acceleration : 225 Gal (NS) 
・Max vertical acceleration : 189 Gal

Maximum accelerations recorded in reactor building

・Max. vertical acceleration      : 189 Gal

Record Max. response accelerationsMax. acceleration
Location of

Max.acceleration (Gal)
N-S E-W U-D N-S E-W N-S E-W U-D

6 F 492 481 358 932 951 799 789 575

4 F 301 361 259 612 612 658 672 528

to DBGM Ss (Gal)at construction
Location of

seismometer

4 F 301 361 259 612 612 658 672 528

2 F 225 306 212 559 559 544 546 478

Base mat
(B2F)

214 225 189 520 520 393 400 456

Reactor
 building

( )
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■ Time Histories and Acceleration Response Spectrum of Observed Motions(ORS）

● Comparison result● Comparison result
・Max. acceleration of the observed motion is smaller than that of the Ss
・ORS overshoot Ss spectra (DRS) in the range between 0.65 to 0.9 second
・JAPC : ORS is smaller than DRS in the dominant period range of safety・JAPC : ORS is smaller than DRS in the dominant period range of safety 

important equipment and piping

A l ti ti hi t b t (B2F)Acceleration time history on base mat (B2F)
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③ Exceedance Probability of Ss

●Exceedance probability of Tokai 
Daini NPP : 10-4～10-5

●Source Models and Target Earthquakes
Source Models with identified active faults
• Interplate earthquake: the Kanto earthquake
I l d th k ti f lt (F 3 F 4 f lt )

y 
 (

cm
/s

)

• Inland earthquake: active faults (F-3~F-4 faults)
●Diffuse Seismicity

•Interplate earthquakes
• intraplate earthquakes (South Ibaraki Earthq.)

Ss-D

V
el

o
ci

ty

Source models with identified active faults

p q ( q )
• Inland earthquakes

Ss-DH

10-3 AEP spectra
10-4 AEP spectra
10-5 AEP spectra
10-6 AEP spectra

Sekiya Fault

Tanakura fracture zone 

(Horizontal direction)

Annual exceedance probability of

Period (s)F3~F4 Fault

Kanto Heya Hokusei-En  

Plant
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Annual exceedance probability of
DBGM Ss of Tokai Daini NPP
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Fault zone



(2) Tsunami

①Tsunami Observation System and Tsunami Records
■Tsunami observation system : Tidegauge (at sea wall) + 

Recording system (at building) 
■Outline of recorded tsunami

・Record of tidegauge : Not preserved due to inundation of buildingRecord of tidegauge : Not preserved due to inundation of building
・Tsunami Height : H.P. +5.9m  ～ H.P. +6.3m (Tentative)
・Run-up height : About H.P. ＊+6.3m (Tentative)

*：H.P. means mean sea leve at the nearest commercial Hitachi harber .

+6.3m+6.2m
（+5 3 ）

海水ポンプ室 （+5.4m）

+5.9m

（+5.3m）

+6.1m
（+5.2m）

6 1

+6.3m
（+5.4m）

+6 0m

+6.1m
（+5.2m）+6.1m

+6.3m
（+5.4m）

+6.0m
（+5.1m）

Sea water pump room

（+5.0m）

+6.0m
（+5.1m）

+6.1m
（+5.2m）

+6.0
（+5.1m）

+6.0m
（+5.1m）（+5.2m）

Location where tsunami trace heights
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※数値はH.P.表示、（ ）内は標高表示

（地殻変動による地盤の沈降は考慮していない）

津波痕跡高測定箇所

痕跡が確認された範囲

敷地境界（東海発電所の敷地を含む）

津波痕跡高測定箇所

痕跡が確認された範囲

敷地境界（東海発電所の敷地を含む）

津波痕跡高測定箇所

痕跡が確認された範囲

敷地境界（東海発電所の敷地を含む）

Location where tsunami trace heights
were measured

Area where tsunami traces were admitted

Site boundary

Tsunami heights are shown in H.P., (   ) is above sea level
(Subsidence by the earthquake is not considered)

② Comparison between Design Tsunami Height and Observed Height

（Evaluation Result （Time of Assessment)

Establishment 
Permit

Evaluation based on 
JSCE Method (2002）

Seismic Back-
Check（2011～）(

Max. Tsunami 
Height (m)

Non-description O.P.4.9m
(Off-Boso Earthquake,

M8 2 1677)

Report is not 
submitted yet

M8.2、1677)
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①Sea water pumps and electric power system in the site (1)

(3) Damage

○Tsunami inundated emergency sea water pump area located in north part of sea 
water pump room and one of three sea water pumps for emergency diesel 
generators was stopped due to inundationgenerators was stopped due to inundation

■Counter measures for Tsunami (Before the tsunami)
・Increase of height of side wall of sea water pump room : Under construction at the g

tsunami （H.P.+5.80m）
・Additional countermeasures: 

- New side wall construction outside of side wall (H.P.＋） and
Water seal of penetration holes on wall- Water seal of penetration holes on wall

・When the Tsunami attached the site, the work to increase the height of side wall was 
completed but water seal work of penetration holes were not. 

■Outline of tsunami at the site：
・ Run-up height: About  H.P.+6.3m
・Tsunami did not exceed side wall H.P.+7.00m
・ Inundation to north side pump room seemed to be caused by water infiltration・ Inundation to north side pump room seemed to be caused by water infiltration 

through penetration holes. (South side pump room was secured.)
・Tsunami did not reach to main grade level (H.P.+8.89m) where main buildings were 

located
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■Sea water pumps and electric power system in the site (2)

S th id Sid ll H P +7 0
南　側 北　側

貫通部の封止工事完了 貫通部の封止工事中
（地震発生時未完）

側壁H.P.+7.00（標高+6.11m）
設置完了

South side North sideSide wall H.P. +7.0:
Completed

Water seal of penetrations: Completed

Ci l ti t循環水ポンプエリア

側壁H.P.+7.00m
（標高 6 11 ）

Circulation water
pump area

Side wall H.P. +7.0:
Completed but penetration 

l t

非常用海水ポンプエリア非常用海水ポンプエリア
（標高+6.11m）
設置完了

側壁設置完了H P +5 80m

Emergency sea water pump area

Side wall : Construction 
completed

Emergency sea water pump area
seals were not.

非常用デ ゼル発電機用

残留熱除去海水系ポンプ

電動機

側壁設置完了

痕跡高調査結
果：H.P.+6.3m
（標高+5.4m）

H.P.+5.80m
（標高+4.91m）

循環水ポンプエリア 非常用海水ポンプエリア

残留熱除去海水ポンプ

非常用ディ ゼル発電起用 電動機Circulation water Motor

RHR sea water pump

p

Emergency sea 
water pump area

H.P.+5.80m

非常用ディーゼル発電機用

海水ポンプ

ﾎﾟﾝﾌﾟ

ﾎﾟﾝﾌﾟ

電動機

電動機

ケーブルピット

非常用ディーゼル発電起用
海水ポンプ

ポンプ

電動機

電動機
pump area

Motor

Motor

pump
Cable pit

EDG sea water pump

Tsunami height 
investigation result:

H P +6 3m
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ﾎ ﾝﾌ

ポンプpump H.P.+6.3m



②External Electric Power (1)

■Grid for external power for Tokai Daini NPP :p
・Start-up, Shut-down and Emergency : 

From Naka transformer station, about 15km to the site, 275kV, one route two lines
and

From Ibaragi transformer station (8km to the site) via switch yard of the site :From  Ibaragi transformer station (8km to the site), via switch yard of the site :
external back-up, 154kV, one route one line

■Seismic intensity around Naka T. station : JMA6+,  Around Ibaragi T. station :6-
■Outline of damage :g
・Insulation oil leak : Main and start-up transformers 
・All external powers failed but recovered as shown below.

・ March 13 : Recovery of external back-up power line, 154kV, one route one line
・ March 18 : Switch to main external power line, 275kV, resume to normal state

( All transformer stations outside of the site, at Naka and Ibaragi, were stopped 
and all power transmission was halted
⇒Bach-up line should be taken notice because it was recovered before main⇒Bach up line should be taken notice because it was recovered before main 

line)
・Two of three EDGs were started up due to external power loss, and emergency

power was secured.
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Insulation oil leak: main and start up T

■Outline of Power Transmission Line outside of the Site (2)

15km ８km40km70km Insulation oil leak: main and start-up T.

Tokai 
N M i T St ti

15km ８km

To New Iwaki Switch Tard, New 
Fukushima T. Station Spray Nozzle

超高圧
開閉所

Halted by EQ
(Recovered on March 15 )

Daini NPPNew Mogi T. Station

Super H.V. 
Switch Yard

Fire Wall

House T.

Main T.

起動変圧器

Halted by EQ
(Recovered by March 15)

Naka T. Station

R/B

T/B（275kV）

S tc a d

Start-up T.

Halted by EQ
(Recovered on March 13 )

東海発電所開閉所
154kV系統

予備変圧器 Pacific 
Ocean

（500kV） Back-up T.

Tokai NPP 154kV 
Switch Yard

External Back-up Line recovered on March
( )

Ibaragi T. Station
Muramatsu 
Line(154kV)

Reactor 
Bldg

New Furukawa 
T. Station Kasumigaura T. 

Station
Source：

Bldg.

Back-up T.
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Bach-up transformerhttp://www.nsc.go.jp/senmon/shidai/kasai/kasai002/ssiryo2-3.pdf 

原子力安全委員会 「原子力発電所の地震時の火災防護に関する現地調査における事業者説明資料」

Source：

東海第二原子力発電所 設置許可申請書



4. Information sharing with international communities (1/2)

1. Daily Notification
(1) ENAC Website

NISA has constantly been providing facility-related and other relevant information on the 
Emergency Notification and Assistance Convention Website, designed for member states 

to exchange information on nuclear accidents.
(2) IEC (IAEA)

NISA has constantly been providing the Incident and Emergency Centre of IAEA withNISA has constantly been providing the Incident and Emergency Centre of IAEA with 
press releases and other relevant information, as well as responses to questions on such 

communication. 
(3) Foreign Media Briefing

- NISA joins relevant government agencies in daily foreign media briefings at the PM’s 
official residence on March 14, 17 and every day afterwards.

- NISA officials give account to damages suffered at Fukushima NPSs and respond to 
questionsquestions.

(4) Briefings for Diplomatic Representatives in Tokyo
- NISA joined the Ministry of Foreign Affairs in briefing sessions for Diplomatic 

representatives in Tokyo.
- Distributed press releases (English), provided explanations and answered questions.

(5) English information on the Web
- Nuclear and Industrial Safety Agency: http://www.nisa.meti.go.jp/english/index.html

- Office of Prime Minister： http://www kantei go jp/foreign/index-e html
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Office of Prime Minister： http://www.kantei.go.jp/foreign/index e.html
- TEPCO News(Pictures, Movies in Japanese): http://www.tepco.co.jp/tepconews/pressroom/110311/index.html

2 IAEA

4. Information sharing with international communities (2/2)

2. IAEA 
(1) Technical Briefing on March 21st

Following the special meeting of the IAEA Board of Governors, NISA officials 
briefed the member state representatives on the overview of the earthquake 

itself as well as the status of and ongoing measures to address the Fukushima 
NPS accident. 

(2) Sid h “F k hi D ii hi A id d I i i l S f(2) Side event on the “Fukushima Daiichi Accident and Initial Safety 
Measures Worldwide” on April 4th

NISA and MEXT officials explained  the member state representatives the 
Status of Fukushima Daiichi NPPs and monitoring, action taken and Future plan 

as well as the implementation on emergency safety measures. 

3. OECD
(1) MDEP Steering Technical Committee on April27-29

(2) OECD/NEA Steering Committee on April 28-29( ) g p
(3) CNRA Highlevel Senior Task Group on May 4-6
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5. Remarks

Continue to make every possible efforts to bringContinue to make every possible efforts to bring 
the situation under full control

Will identify the cause of the accident thoroughly 
and review safety assurance measuresand review safety assurance measures

Offer the information as much as possible andOffer the information as much as possible and 
share the lessons learned from the accident with 

the international communitythe international community
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