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in Japan’s Nuclear Power Programs 

Symposium on Siting of New Nuclear Power Plants  

& Irradiated Fuel Facilities, Buenos Aires, 24-28 June, 2013 
1 

Dr. Shigeo NOMURA 

 

 President, Atomic Energy Society of Japan (AESJ) 
  

Executive Director, Japan Atomic Energy Agency (JAEA) 



Tohoku Region Pacific Coast Earthquake  
M9.0 scale  

No.4 strongest in the world recorded history 

Wide range Crustal Movement 
as identified by GPS based control station 

HP Geospatial Information Authority of Japan 

Catastrophic Earthquake & Tsunami  
attacked Japan’s Tohoku-area on March 11, 2011  

Wide range Huge Tsunami  
The 2011 off the Pacific Coast of Tohoku Earthquake  

Tsunami Information, http://www.coastal.jp/ttjt/ 

Max 5.3m 

Max 1.2m 

Run-Up & Inundation 

Max 40m 

TEPCO F1 

http://www.coastal.jp/ttjt/index.php?plugin=attach&refer=FrontPage&openfile=survey_historical.jpg


Severe accident of TEPCO Fukushima Dai-Ichi NPPs  

No.1 Unit 
Yomiuri Press, March 13 

TEPCO HP 

Tsunami Attack 
~ 15 m height TEPCO HP TEPCO HP 

No.1 Unit 
Yomiuri Press, March 13 

 Hydrogen Explosion  

No.4 
No.3 No.2 

No.1 

DIGITALGLOBE Service 

-  Core meltdown and Hydrogen explosion occurred sequentially by 
    1) Station Black Out, 2) Loss of Ultimate Heat Sink, 3) Uncontrollable operation, ….. 

  due to Vulnerability of multi Plant Systems; 1, 2, 3 and 4 units.  

-  ‘Environmental Release’ of rad. materials  

            by Leakage, Bending, and Hydrogen explosions   



On-Site & Off-Site Activities related on 

TEPCO Fukushima Dai-ichi Accident 
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1st priority for Japan’s nuclear  

Decommissioning of TEPCO F1 NPPs 

DIGITALGLOBE Service 
No.1 

No.2 

No.3 

No.4 

- Decrease annual dose level (Now 0.03mSv at site boundary) 

- Decrease &  Treat contaminated water  

- Develop & Investigate decommissioning technologies 

- SF retrieval & fuel debris removal for Decommissioning  

TEPCO HP 

No.1 Unit 
Yomiuri Press, March 13 No.4 

No.3 No.2 
No.1 

DIGITALGLOBE Service 

Step Wise Efforts for Mid-Term Decommissioning & On-Site Cleanup   

Covering for SF removal 

of Unit 4 pit, May 2013 
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Decommissioning needs 

 Challengeable Remote Technologies 

Full Remote Operation for Dismantling 

for Unit 3 Operation floor, Jan.2013 

Key Facilities for RD & D 

 To be established  (June, 2013) 

International Decommissioning  

Research & Development 

Organization 
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Nov.  

2012 

Decay of Wide Spread Cs  
Air-borne Monitoring of  

Radiation Dose Rate, MEXT & JAEA 

1F NPPs 
30km 

20km 

80km 9-17 

>170 

33- 83 mSv/y 

Nov.  

2011 

- Radiation dose decreases due to  

Physical Decay of Cs & Weathering Effect. 

１m above 

ground level 

（μSv/h) 

March  

2013 

Physical Decay of Cs137  

Weathering Effect 

March  

2013 
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Days from Dec. 5, 2011 
500 

150,000 residents are still evaluated  

from their home lands  

due to March 11 disaster.  
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セシウムセシウム137137
コバルトコバルト6060

実際の被検者のスペクトル実際の被検者のスペクトル

線源のスペクトル線源のスペクトル

カリウムカリウム4040

異常なし異常なし異常なし

異常あり異常あり異常あり

• Current radiation protection; target 1 mSv/y is based on 

resident daily life and self-check mechanism. 

• To judge scientifically for low dose health effect, 1mSv/y & 

probability approach is difficult to understand for public. 

• It is necessary to recover the confidence for specialist 

opinions and science itself in Japan after Fukushima. 

Weather Integral 

Radiation Monitor 

Handy type 

Rad. 

Monitor 

Off-Site Clean-up 

Efforts 

Whole Body 

Inspection 
All Foodstuff 

Inspection 

Resident Self Efforts to improve the Existing Situations 

- Solve Concerns for Long Term Low Dose Consequences - 

Risk Communication 

with Residents 
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Establish and Enhance  

Safety of Existing NPP 
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Domestic NPPs under Operation & Construction 

ENERGIA Shimane 

1 2 3 

Kyuden Sendai 

1 2 3 

Kyuden Genkai 

1 2 3 4 

Kaminoseki 

2 1 CHUDEN Hamaoka 

3 4 5 6 

YONDEN 

Ikata 
1 2 3 

TOHOKU Onagawa/Namie 

3 1 2 

J-POWR Ohma 

HEPCO Tomari 
1 2 3 

TEPCO/TOHOKU Higashidori 

1 2 1 2 

TEPCO Kashiwazaki-Kariha 
2 3 4 1 5 6 7 

RIKUDEN Shika 

2 1 

JAPC Tsuruga 
2 3 4 1 

KEPCO Takahama/Ohi/Mihama 

3 1 2 

3 4 1 2 

2 3 4 1 

Status before 3.11    Unit   Power (GWe) 

Operation                50        46.0 
Construction             3          4.2 
Planning                  11        15.2 

Power Level 

> 1GWe < 1 GWe < 0.5 GWe     

Resumed 

Operation 

Fukushima-Daini 

2 3 4 1 

TEPCO 

Fukushima-Daiichi 

6 7 8 3 4 5 1 2 

Tsunami Damaged 

JAPC 
Tokai-Daini 
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Typical Measures for Emergency of Domestic Existing LWR 

KEPCO  

Continuous Efforts for Safety Improvement 

Tsunami Barrier 

Hamaoka 

22-24mH x 1.6 kmL 

Water Proof  

Kashiwazaki 

          Emergency Power Supply  

JAPCO 

Tsuruga 

Tomari 

Filtered Bent 

for SA Mitigation 

Drills for SA 

To be installed for 

BWR promptly, 

PWR in mid-term  

Hamaoka 

Seismic Protection 

Hamaoka 

Ohi with IAEA 

Jan. 2012 

TEPCO 2F 

Vehicle Type Battery Air-cool GTG, EDG 

Shimane Pref.  HP 
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On-Site Command 

Facility, JAEA Tokai 



New NPPs under construction  
now reinforced by new safety rules to be completed 

ENERGIA Shimane (ABWR 1.37GWe) 

93.6％ （April, 2011), Now apply Stress Test 

J-Power Ohma  (ABWR 1.38GWe Full MOX) 

37.6％ （March, 2011), Resume construction, Oct. 2012 

 Oct. 2011 

TEPCO Higashidori (ABWR  1.38GWe) 

9.7％ （March, 2011), Now holding 
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Personal Prospect of Japan’s Mid Term LWR Operation  

after March 11 Accident 
Early Case to be applied for New Safety Rules and then restart  
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New Safety Regulation  

Fukushima Nuclear Accident 

HEPCO Tomari 

KYUSYU Genkai 

KYUSYU Sendai 

YONDEN Ikata 

KANSAI Takahama 

TEPCO Kashiwazaki 

KANSAI Ohi 

Candidate LWR 
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 +   Wide Lessons from FUKUSHIMA 

Highest level Safety & Technology for Advanced Nuclear Plants 

Achieve 

- Prepare catastrophic Beyond Design Base Events, especially for external hazards.  

- Prepare the long time all SBO without any off-site supports. 

- Install independent sequential passive safety mechanisms in off-normal blind operation. 

- Drill ‘SA Management in several hours’ with operator, regulator, & other stakeholders. 

- Make continuous efforts to improve ‘Safety Culture’,  ………….,…… 

MHI-AREVA Toshiba-WH 
EU-APWR 

ABWR AP1000 

ABWR ABWR 

Hitachi-GE 

ESBWR ATMEA1 

Fukushima’s Lessons for GEN-III+ ALWR 
in mid-term Nuclear Global Program 
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http://www3.toshiba.co.jp/power/saiyou/enterprise/nuclear/n_result.htm
http://www.google.co.jp/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=pUNrhLMUyoe2VM&tbnid=cGjcSNlWw5636M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.china-cdto.com%2Fhdb%2F%2FindexAction.ndo%3Faction%3DshowPage%26id%3D8DA7C1AC-6FEE-867D-1909-8E1374C9F2ED&ei=N3KxUYnTD4fGkQWCnYGIAg&bvm=bv.47534661,d.dGI&psig=AFQjCNEggYuZoQHc9z5tWhpihRIOLKPBmw&ust=1370669858117944
http://www.google.co.jp/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=WfBeqtsavA1hTM&tbnid=AUv8sdPFItkN5M:&ved=0CAUQjRw&url=http%3A%2F%2Fja.wikipedia.org%2Fwiki%2F%25E9%25AB%2598%25E7%25B5%258C%25E6%25B8%2588%25E6%2580%25A7%25E5%258D%2598%25E7%25B4%2594%25E5%258C%2596%25E6%25B2%25B8%25E9%25A8%25B0%25E6%25B0%25B4%25E5%259E%258B%25E5%258E%259F%25E5%25AD%2590%25E7%2582%2589&ei=unqxUZ_rCNHakgXcpIGACw&bvm=bv.47534661,d.dGI&psig=AFQjCNFQo3XSuG0hwm7tzr7aSWnD4bUy7g&ust=1370672156342806
http://www.google.co.jp/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=1rRq23oueDi_eM&tbnid=fYt1UbeBnUUjHM:&ved=0CAUQjRw&url=http%3A%2F%2Fus.arevablog.com%2Ftag%2Fatmea1%2F&ei=iH2xUeXHE4_ZkQW8joCoBA&bvm=bv.47534661,d.dGI&psig=AFQjCNFKN5CKQc5eS9T7s9fQczVMs3w41g&ust=1370672897130247


Diverse Opinions for Japan’s Nuclear Acceptance  

depending Stakeholders (July 2012 to May 2013) 
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Resilient Engineering for Japan’s Nuclear  

‘Nuclear as Safe, Stable, & Sustainable Base Energy’ 

- Recovery from Historical Disaster, Severe Accident & Loss-of-Public Confidence 

- Resistance for Off-Normal Extreme Events, & System Vulnerability 

- Optimization among Robustness, Diversity, Responsiveness & Economics      
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