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Summary (1) 

ÅThe 3/11 Fukushima nuclear accident triggered by the East 
Japan Great Earthquake and Tsunami has become one of the 
worst nuclear accidents (3 core meltdown) not only in Japan 
but also in the world, and not yet under control. 
ï INES level 7, radioactivity discharge( air and the sea) & contaminated 

land area : 1/5~1/10 of the Chernobyl, It will take at least 6-9 months to 
stabilize the situation 

ÅSecuring safety and welfare of local public is the first priority.  
ïSome hot spot area exists beyond evacuation area and careful 

monitoring is needed. 

ïWhile not all evacuee is likely to be able to return by the end of the year, 
some may be able to do so after summer.  
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Summary (2) 
ÅAt the same time, assuring safety of existing nuclear power 

plants, including spent fuel storage, is also critically important. 
ïHamaoka nuclear plant has been shutdown by PM request. 35 units 

out of 54 units are now shutdown, and more could be shutdown. 

ÅFuture nuclear and energy policy will need to be thoroughly 
discussed with all stakeholders and nationwide pubic debate. 
ïCurrent energy policy (build 14 more reactors, 50% nuclear share by 

2030) will be scrapped. 

ïMore emphasis on new energy sources and conservation is expected, 
but role of nuclear power has not been denied. 

ïPublic opinion is shifting ǘƻǿŀǊŘǎ άǊŜŘǳŎƛƴƎ ŘŜǇŜƴŘŜƴŎȅέ on nuclear 
energy 
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Summary (3) 

ÅLǘ ƛǎ WŀǇŀƴΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ŘƛǎŎƭƻǎŜ ŀƴŘ ǎƘŀǊŜ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀǎ 
much as possible with the public and the rest of the world. 
ïThe ƎƻǾΩǘ Ƙŀǎ ŜǎǘŀōƭƛǎƘŜŘ an independent accident investigation committee 

ï¢ƘŜ ƎƻǾΩǘ ƛǎǎǳŜŘ ǊŜǇƻǊǘ ǘƻ ǘƘŜ L!9!Σ ǎǳƳƳŀǊƛȊƛƴƎ ну ƭŜǎǎƻƴǎ ƭŜŀǊƴŜŘ  

ï IAEA Fact-Finding Team report issued 15 conclusions and 16 lessons 

ï IAEA Ministerial Conference on Nuclear Safety issued 25 declarations 

ÅPossible implications for global energy pictures and non-
proliferation, nuclear security are still uncertain 
ï¢ƘŜ ǿƻǊƭŘ ŎƻǳƭŘ ōŜ ŘƛǾƛŘŜŘ ƛƴǘƻ άǇǊƻ-έ ŀƴŘ άŀƴǘƛ-έ ƴŀǘƛƻƴǎ ǘƻǿŀǊŘǎ ƴǳŎƭŜŀǊ 

power, which may make global consensus on nuclear issues more difficult. 

ïThe Fukushima accident proved that common approaches could be 
effective for enhanced safety and security, especially spent fuel 
management and emergency response 
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The Atomic Energy Basic Law (1955) 

ÅArticle 1 (Purpose of the Act) 

ïThe purpose of the Act is to contribute to the 
improvement of both welfare of human society 
and the living standard of the people through 
research, development and utilization of atomic 
energy, while limiting to peaceful purposes and 
making it a principle to assure their safety, making 
transparent the results, and promoting 
international cooperation, with a view to securing 
energy resources for the future, promoting 
science and industries 
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Administrative Organizations for Nuclear Energy Policy 

Ministry of Education, Sports, 

Culture, Science and Technology 

(MEXT) 

ÅNuclear policies on science and  

 technology 

ÅNuclear development for the  

 purpose of improving the level 

 of science and  technology  

ÅRegulation on use of nuclear  

 reactors for experiment and  

 research, nuclear fuel resource   

 and materials 

ÅPrevention of radioactive 

hazards                               etc. 

Atomic Energy Commission (AEC) Nuclear Safety Commission (NSC) 

Formulates the Framework of Nuclear Energy Policy 

Outlines the government budget for implementing    

  nuclear energy policy 

Review the administrative judgments of other  

  governmental agencies under óthe Law for the  

  Regulation of Nuclear Source Material, Nuclear  

  Fuel Material and Reactorsô                                       etc. 

Agency for Natural Resources 

and Energy 

ÅNuclear policies for energy use 

ÅDevelopment of nuclear   

 engineering for energy use  
 

Nuclear and Industrial Safety 

Agency (NISA) 

ÅRegulation on project of nuclear  

 refinement, processing, storage,  

 reprocessing and disposal,  and  

 on nuclear power generation   

 facilities                             etc. 

Ministry of Economy, Trade 

and Industry 

(METI)  

 
Ministry of Internal Affairs  

  and Communications 
 
Ministry of Health, Labor 

  and Welfare 
 
Ministry of Agriculture,  

  Forestry and Fisheries 
 
Ministry of Land,    

  Infrastructure and Transport 
 
Ministry of the Environment 

 

                                         etc 

Other related ministries 

Related Governmental Organizations 

Development of the intellectual infrastructure   

  for ensuring nuclear safety 

Ensuring safety of nuclear facilities 

Nuclear disaster countermeasures 

Promoting dialog on nuclear safety with the  

  general  public                                                etc. 

Basic policies & Principles  
Report 

Cabinet Office 

Ministry of Foreign Affairs 

 (MOFA) 

ÅDiplomatic policies for  

 peaceful use of Science and  

 Nuclear energy 

ÅNegotiation and cooperation  

 with the foreign government,  

 participation to the   

 international organization for  

 peaceful use of nuclear    

 energy 

ÅPreparation and enforcement  

 for conclusion of nuclear 

international engagement 

                               etc. 
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Japan Atomic Energy Commission (JAEC) 

Chairman 

Dr. Shunsuke KONDO 

 Vice Chairman 

Dr. Tatsujiro SUZUKI  

Commissioner 

Ms. Etsuko AKIBA  
 Commissioner 

Dr. Mie OBA  

 Commissioner 

Mr. Akira OMOTO  

Members  5 (appointed by the Prime Minister with the consent  of the House of Representatives and House of Councilors) 

The Japan Atomic Energy Commission is set up in the Cabinet Office 

and has five commissioners. Its mission is to conduct planning, 

deliberations, and decision-making regarding basic policy for 

research, development, and utilization of nuclear energy, including the 

formulation of the Framework for Nuclear Energy Policy except 

matters related to nuclear safety. When the JAEC deems it necessary 

as a part of its assigned mandate, JAEC can recommend and demand 

reports of the head of relevant administrative organization through the 

Prime Minister.  

The Role of Japan Atomic Energy Commission 



What Happened (or is happening)? 
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ñWe are gravely concerned about this 

accident which can fundamentally 

undermine public trust in safety measures, 

not only in Japan but also in other 

countriesò (JAEC, 04/05/11) 



TOKYO  

Earthquakes: 

  M - 9.0 quake (March 11) 

  M - 7 class     5 times 

  M - 6 class   76 times  

  M - 5 class 452 times 

1. Casualties : over  30,000 

  over  14,000 
 

  over    9,000 
 

  over    5,000 

 

Dead 
 

Missing 
 

Injured 

 

 

(As of May 10th) 

2. Evacuees  :  over  118,000 

Tsunamis 

  14 meters or higher  
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A. Enormous Earthquake, Tsunamis and Nuclear Accident 

Fukushima Dai-ichi 

Source: H. Asahi, METI, Current Situation of Fukushima Nuclear Power Plants , May 18, 2011 



Tokyo 

500km 

Location of Nuclear Power Stations in Japan 

Tomari [3 Units]  

( Hokkaido EPC) 

Higashidori [1 Unit ] 

(Tohoku EPC) 

Onagawa [3 Units]  

(Tohoku EPC) 

Fukushima Dai-ichi  [6 Units] 
(TEPCO) 

Fukushima Dai-ni [4  Units] 
(TEPCO) 

Tokai Dai-ni [1 Unit] 
(JAPC) 

Sendai  [2 Units] 

(Kyushu EPC) 

Genkai [4 Units] 

(Kyushu EPC) 

Ikata [3 Units] 

(Shikoku EPC) 

*  Tsuruga [2 Units] 
  (JAPC) 

*  Mihama  [3 Units]    

*    Oi [4 Units] 

*  Takahama    [4 Units] 

(Kansai EPC) 

*  Shimane  [2 Units] 

(Chugoku EPC) 

Hamaoka [3 Units] 

(Chubu EPC) 

*  

*  

*  *  

*  

*  

*  

*  

*  

*  

Kashiwazaki-Kariwa [7 Units] 

(TEPCO) 
*  

54 units (30 units of BWR and 24 units of PWR, total 49GW) in 17 sites 

As of May 20, 2011,  35 units are now shutdown. 
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(Hokuriku EPC) 
[2 Units]   Shika  *  

Source: H. Asahi, METI, Current Situation of Fukushima Nuclear Power 

Plants , May 18, 2011 
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Summary of Fukushima Daiichi Nuclear Power Plants 

http://www.kantei.go.jp/foreign/kan/topics/201106/iaea_houkokusho_e.html 

http://www.kantei.go.jp/foreign/kan/topics/201106/iaea_houkokusho_e.html


12 

Design basis earthquake and observed acceleration (Basement of Reactor/B) 

Earthquake 

Nr. MWe 3.11 Observed (max. gal) Design (Ss) (max. gal) 

N-S E-W Vertical N-S E-W Vertical 

1Fuku1 460 460 447 258 487 489 412 

1Fuku2 784 348 550 302 441 438 420 

1Fuku3 784 322 507 231 449 441 429 

1Fuku4 784 281 319 200 447 445 422 

1Fuku5 784 311 548 256 452 452 427 

1Fuku6 1100 298 444 244 445 448 415 

Note 1: Damage by the earthquake: Not fully inspected but maybe not significant  
       considering the KK earthquake (2007) where no damage to safety functions even 
       though the observed acceleration exceeded design basis by factor 2-3  
         (Acceleration will not necessarily be damages indicators) 
Note 2: Scram set points by acceleration (Basement of Reactor Building) 

Horizontal=135-150 gal,  Vertical=100 gal 
Note 3: Design means new design basis (2009) 

{ƻǳǊŎŜΥ !Φ hƳƻǘƻΣ άCǳƪǳǎƘƛƳŀ !ŎŎƛŘŜƴǘΥ hǾŜǊǾƛŜǿΣέ L/!tt нлммΣ aŀȅ оΣ нлмм 
https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf  

https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf
https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf
https://www.sfen.fr/content/download/30655/1616957/file/1-ICAPP_Omoto2.pdf


Loss of all power sources due to the Earthquake and Tsunami 

1
Seawater Pump

Elevation: 

about 10m

Turbine

Building

Station Black Out

Tsunami (estimated more than 10m)

Grid Line

D/G Inoperable due to Tsunami flood

D/G

Seawater level

Loss of offsite power 

due to the earthquake

All Motor Operated pumps (including ECCS 

pumps) became inoperable

Reactor

Building
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Note:  
-All operating units when earthquake 
  occurred  were automatically shut  
 down. 
-Emergency D/Gs have worked    
 properly until the Tsunami attack. 
 

Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  

http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf


4 T/B  3 T/B  2 T/B  1 T/B  

1 R/B 
2 R/B 3 R/B 4 R/B 

Source: Google Earth 

Many structures 
facing the bay are 

destroyed  

Before the earthquake 

After the earthquake (before explosion) 

Satellite view of Fukushima Dai-ichi NPP  
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Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf


Turbine ElectricalG
enerator 

Condenser 

Condensate 
Storage Tank 

Poison 
Tank 

Standby Liquid 
Control System 

Core Spray System 

PCV Spray Cooling System 

PCV 

HPCI 

RPV 

Reactor Bldg. 

Inoperable since 
the battery was 
soaked in water 

Core Cooling by 
Isolation 
Condenser 

F
e

e
d
w

a
te

r 
L

in
e 

Isolation 
Condenser 

Main Steam Line 

Pump 

Effort to sustain reactor water level 

: Inoperable 

: Operable 

Major event progression at Unit 1 (1/4) 
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Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf


HPCI 
automatically started, 
but later stopped 

Core Spray System 

Poison Tank 

Turbine 
ElectricalG
enerator 

Condenser F
e

e
d
w

a
te

r 
L

in
e 

Main Steam Line 

Pump 

PCV 

RPV 

Reactor Bldg. 

Isolation 
Condenser 

Condensate 
Storage Tank 

PCV Spray Cooling System 

Decrease in reactor water level due to loss of cooling capability of 
emergency condenser, followed by uncovering the core 

: Inoperable 

Uncovering the Core 
for more than 14 hours 

Decrease in reactor 
water level 

-Core meltdown 

-Hydrogen Generation due 
to the Zirconium- Water 
reaction 

16 

Major event progression at Unit 1 (2/4) 

Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf


Accumulation of 

Hydrogen 

P
la

s
te

r 

b
o
a
rd

 

R
e
in

fo
rc

e
d
 

C
o
n
c
re

te
 

Reactor building

Explosion

Reactor building

Major event progression at Unit 1 (3/4) 

Hydrogen explosion in the operation floor 

17 

Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at 
IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  
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http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
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Sea 

Fire pump 

Fire extinguishing 
basin 

Sea water injection to the RPV 
from the existing makeup 
water system using fire-
extinguishing pump 

HPCI 

PCV 

Reactor Bldg. 

RPV 
Isolation 

Condenser 

Fire pump 

PCV Spray Cooling System 

Core Spray System 

Poison Tank 

Condensate 
Storage Tank 

- Sea water injection using fire water pump   - 
S/C Venting to depressurize the PCV 

: Inoperable 

Stack 

SGTS 

S/C Venting to 
depressurize the PCV 

Major event progression at Unit 1 (4/4) 

18 
Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  
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PCV 

RPV 

Reactor Bldg. 

Spent Fuel 
Pool 

Reactor Building 
Closed Cooling Water 

System 

Fuel Pool 
Cooling(FPC) 

pump 

Explosion 

flowing into Unit 4 building 

Possible concern??: 

-Hydrogen explosion? 

Hydrogen generated by 
Unit 3 

Possible concerns about Spent Fuel Pool 

Lack of cooling 
capability 
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Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA and Government Report to the IAEA, June 7, 2011 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  
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Accident Progression at Unit 2 through 4 reactors  

Unit 4 Unit 3 

Unit 2 

20 

Source: Nuclear and Industry Safety Agency(NISA), April 4, 2011, at IAEA 
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf  20 

http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf
http://www.nisa.meti.go.jp/english/files/en20110406-1-1.pdf


 

21 Pictures of Unit 4: http://www.tepco.co.jp/en/news/110311/index-e.html   

http://www.tepco.co.jp/en/news/110311/index-e.html
http://www.tepco.co.jp/en/news/110311/index-e.html
http://www.tepco.co.jp/en/news/110311/index-e.html
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IAEA mission team visit Dr. Yoshida, Plant Manager of F-1 

Robot measurement of radioactivity at F-1 Robot investigating inside reactor bldg 

http://www.tepco.co.jp/tepconews/pressroom/110311/index-j.html  

http://www.tepco.co.jp/tepconews/pressroom/110311/index-j.html
http://www.tepco.co.jp/tepconews/pressroom/110311/index-j.html
http://www.tepco.co.jp/tepconews/pressroom/110311/index-j.html


Nuclear Emergency: Institutional 
Arrangement under the Law* 

 

 

Off-site center 
NISA+TEPCo 

u T Fukushima Daiichi TEPCo HQ 
+PM office 

N NISA 

NSC 

PM Office NG 
Nuclear Emergency HQ 

T 

A JAEC 
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*Act on Special Measures Concerning Nuclear Emergency Preparedness (ASMCNE) 

moved to 

Fukushima 

Local Govôt  



Timeline of event: No. 1 unit 
- Delay in cooling and venting? - 

11th 

14:46 Earthquake hit the NPP 

15:37 Tsunami hit, all AV power lost 

16:36 All cooling capability lost (nuclear emergency declared by TEPCo) 

~17:00 core exposed, possible meltdown start 

23:00 Radiation level at control room is reported to be high (0.5~1.2mSV/h) 

12th 

3:15 METI/TEPCo announced the decision to vent 

5:46 Started pumping water to the reactor core  

6:50 METI/NISA ordered TEPCo to vent 

9:04 TEPCo started venting operation (after confirmation of evacuation) 

14:30 Confirmed venting 

15:36 Hydrogen explosion 
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Safety Regulation on Sever Accident 

Å The Regulatory Guide for Reviewing Safety Design does not take 
total AC power loss as a design basis event. 
ïNo particular considerations are necessary against a long-term 

total AC power loss 
ïthe assumption of a total AC power loss is not necessary if the 

emergency AC power system is reliable enough  
ï Loss of all seawater cooling system functions is not taken as a design basis 

event. 

Å Flammability Control System (FCS) is not aimed at preventing 
hydrogen combustion inside the reactor building 

Å In Japan, a civil standard on seismic PSA is also established, while 
study of PSA related to other external events such as flooding has 
only started. 

Å (Based on NSC decision in 1992).. licensees have taken voluntary 
actions (not included in regulatory requirements), such as measures 
to prevent accidents from becoming severe accidents  
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Despite repeated warnings from scientists on 
ŜŀǊǘƘǉǳŀƪŜ ŀƴŘ ǘǎǳƴŀƳƛΧ 

ÅάCƻǊ ƴǳŎƭŜŀǊ ǇƻǿŜǊ ǇƭŀƴǘǎΣ disaster caused by 
earthquake can be especially dangerous because it 
could cause multiple failures at the same time unlike 
ƴƻǊƳŀƭ ŀŎŎƛŘŜƴǘέ 

 ς tǊƻŦΦ YŀǘǎǳƘƛƪƻ LǎƘƛōŀǎƘƛΣ ŦǊƻƳ άbǳŎƭŜŀǊ ǇƻǿŜǊ ŘƛǎŀǎǘŜǊ 
ǿƛǘƘ ƭŀǊƎŜ ŜŀǊǘƘǉǳŀƪŜέΣ Kagaku (Science), Oct., 1997 

ÅάL Ŏŀƴƴƻǘ ŀŎŎŜǇǘ ǘƘƛǎ ǊŜǇƻǊǘ because it does not 
mention `Jogan-earthquake-ǘǎǳƴŀƳƛΩ ŀǘ ŀƭƭ ǿƘƛŎƘ Ƙƛǘ 
Tohoku area in 869 with huge impactsέ- Dr. Yukinobu 
Okamura, at NISA expert meeting in June 2009. 
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Radiation Exposure to the Workers on site 

ÅAs of May 23, total of 7,800 technicians and engineers 
worked on site (collectively). No radiation-induced 
illness has not been reported. 

Å!ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƎƻǾΩǘ ǊŜǇƻǊǘΣ ŀǾŜǊŀƎŜ ŜȄǇƻǎǳǊŜ ƭŜǾŜƭ 
is 7.7 mSv.  

ÅIt is reported that 115 workers were exposed to 
higher than 100 mSv.  9 workers received more than 
250 mSv (as of June 21, 2011.) 
ïBut, due to lack of availability of WBC (only 4 units), not all workers 

were tested for internal dose. Besides, TEPCo cannot identify and track 
the records of 69 workers out of 3726 workers who worked on site 
during March.  
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Impact on Public and 
Environment 

 
άΦΦthe monitoring of environmental radiation doses should be 
continued and dose assessments should be implemented for 
residents. The government should develop an organizational 
framework to promptly and effectively carry out such emergency 
ƳŜŀǎǳǊŜǎΧƛǘ should develop the legal framework required for each 
measure, and immediately start on such steps as implementing 
demonstration tests on effective technologyΦέ ς JAEC (05/10/11) 
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Monitoring Data Trends at Fukushima-
1 
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Source: JAEC based on MEXT data 



Estimated Exposure by SPEEDI 
2011/03/23, 04/05) 
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Source: Nuclear Safety Commission, 2011/03/23, http://www.nsc.go.jp/info/110323_top_siryo.pdf 
2011/04/10: http://www.nsc.go.jp/anzen/shidai/genan2011/genan022/siryo1-3.pdf 



First Year Dose Estimate 
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Contamination Map by MEXT and DOE 
(as of May 6, 2011) 

 
 

32 

Fukushima Chernobyl 

{ƻǳǊŎŜΥ ¢Φ YŀǿŀŘŀΣ ά/ǳǊǊŜƴǘ {ǘŀǘǳǎ ƻŦ {ƻƛƭ /ƻƴǘŀƳƛƴŀǘƛƻƴ ŀƴŘ Ƙƻǿ ǘƻ ǊŜǎǇƻƴŘΣέ 
Presentation at JapanAtomic Energy Commission Meeting, May 24, 2011 
http://www.aec.go.jp/jicst/NC/iinkai/teirei/siryo2011/siryo16/siryo2.pdf  
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Source: M. Chino, presented at JAEC, June 28, 2011. 
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