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My premise: 

Safety Culture as a Root-Cause of a 
System’s Common Mode Failure  

• Because of their diversity and 
redundancies, the defense-in-depth 
will be widely distributed 
throughout the system. 

• As such, they are only collectively 
vulnerable to something that is 
equally widespread.  The most 
likely candidate is safety culture. 

• It can affect all elements in a 
system for good or ill. 
 Professor James Reason, A Life in Error, 2013, Page  81 



Fukushima Accident 
March 11, 2011 







NAS Fukushima Committee Report 
Released June 24, 2014 



Disclaimer  

 
This presentation, however, should not necessarily 
be construed as the NAS Committee’s 
representative position. 



A few personal observations and 
reflections on the Fukushima accident… 

A natural disaster or an 
earthquake-triggered 

anthropogenic (man-made) 
accident?  
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“the Fukushima accident 
was, however, 
preventable…with 
appropriate foresight by 
Japan’s authorities and 
industry, it appears that the 
accident could have been 
avoided or prevented.” 



US Nuclear Regulatory Commission 
Commissionaire 

Dr. George Apostolakis 

 “the accident was not of extremely 
low probability, i.e., it was not 
“unthinkable” or “unforeseen.””  
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National Diet Report 
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The National Diet of Japan 
Fukushima Nuclear Accident 

Independent Investigation 
Commission (NAIIC) 

Excerpts from  
Dr. Kiyoshi Kurokawa’s “Message 

From the Chairman” 



The National Diet of Japan, Fukushima Nuclear Accident 
Independent Investigation Commission (NAIIC) 

• Accident at the Fukushima Daiichi 
Nuclear Power Plant cannot be regarded 
as a natural disaster. It was a profoundly 
manmade disaster – that could and should 
have been foreseen and prevented…. 

• This was a disaster “Made in Japan” 



The National Diet of Japan, Fukushima Nuclear Accident 
Independent Investigation Commission (NAIIC) 

• Japan’s nuclear industry managed to 
avoid absorbing the critical lessons 
learned from Three Mile Island and 
Chernobyl 

• It was this mindset that led to the disaster 
at the Fukushima Daiichi Nuclear Plant 
 



Why you haven’t heard about 
Onagawa NPS 





Woody Epstein, Academic Daze 
2013 



Nuclear Safety Culture in TEPCO and Tohoku 
Electric Power Company: 

A root-cause of the different fates of Fukushima 
Daiichi Nuclear Power Plant and Onagawa Nuclear 

Power Station 
 Why You Haven’t Heard About Onagawa 

Nuclear Power Station after the Earthquake 
and Tsunami of March 11, 2011 

by: 

Airi (Iris) Ryu 
A research term paper for  

Human Factors in Work Design (ISE 
370L), Fall 2013 

Daniel J. Epstein Department of Industrial 
& Systems Engineering 

(USC) 
 



March  10, 2014 



March 15, 2014 



Daiichi and Onagawa 
Nuclear Power 
Station 

Type of Reactor Commissioning  
Age of the 
Reactor/Plant 

Regulatory  
Oversight 
 

Daiichi 6 reactors 
BWR   

1982 METI - NISA 

Onagawa 3 reactors 
BWR  

1988 METI- NISA 



Earthquake and Tsunami at Onagawa 

• Onagawa was 60 km closer than 
Fukushima  Daiichi to the epicenter. 

• Tsunami was bigger/higher at Onagawa, 
reaching a height of 14.3 meters, 
compared with 13.1 meters at Fukushima 
Daiichi.  



IAEA Mission to Onagawa NPS  

 “the closest nuclear power station to the 
epicenter of the enormous M9.0 GEJE…(and) 
due to is proximity to the earthquake source, 
the plant experienced very high level of 
ground motion – the strongest shaking that 
any nuclear plant has ever experienced from 
an earthquake.”   (However it) “shut down 
safely” and was “remarkably undamaged”  
(IAEA, 2012, p.6) 
 



Woody Epstein, Academic Daze 2013 



Woody Epstein, Academic Daze 2013 



Onagawa 
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Woody Epstein, Academic Daze 2013 



Woody Epstein, Academic Daze 2013 



Onagawa 
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Woody Epstein, Academic Daze 2013 



Daiichi and Onagawa 
Nuclear Power 
Station 

Utility Owner Tsunami  Risk 
Characterization  

Initial Construction  

Daiichi TEPCO “cascade of 
stupid errors 
that led to the 
disaster” 

10 m elevation 
“underestimating  
tsunami level” 

Onagawa Tohoku Proactive  14.7 m , 
continuously  
improving barriers  



Tohoku’s and TEPCO’s 
Diametrically Different Responses to 

Tsunami Risk 
• While Tohoku learned 

from past earthquake 
and tsunamis, including 
one in Chile on 
February 28, 2010, and 
continuously improved 
its countermeasures,   

• TEPCO, however, 
overlooked these 
warnings.  And 
according to NAIIC 
report, “resorted to 
delaying tactics, such 
as presenting 
alternative scientific 
studies and lobbying.”  



A note about Daini.. 







NAS Fukushima Committee Report 
“The Fukushima Daiichi accident reaffirms the important role that 
people play in responding to severe nuclear accidents and beyond-
design-basis accidents more generally...  
Recovery ultimately depended on the ingenuity of the people on the 
scene to develop and implement alternative mitigation plans in real 
time… 
There is a growing evidence that people are a source of system 
resilience because of their ability to adapt creatively in response to 
unforeseen circumstances… 
The Fukushima Daiichi accident reaffirmed that people are the last line 
of defense in a sever accident.”  
(emphasis added, p. J. 1& 3)  
 



Masuda and Daini Personnel 

• Impromptu, but prudent, decision-making  
• Improvisation, e.g.,  
• “flexibly applying Emergency Operation 

Procedures (EOPs)”  
• “Temporary cable of 9 km length was laid by 

about 200 personnel within a day. Usually this 
size of cable laying requires 20 personnel and 
more than 1 month period.” 
 



A national hero of Japan in early 21st Century 
Mr. Naohiro Masuda 

Superintendent of the Fukushima Daini NPS 



 
Where Has This Been Done Successfully? 

Navy Nuclear Program:   
• 6000 reactor-years 
• 130 million miles without an accident 

 
 
 
 

• Emphasis on Human Performance 
• Crew:  30% annual turnover, 50% under age 23, 90% non-degreed 
• Operating Complexity:  nuclear power, submerged under water, systems 

with high temp/press/voltage 
• Defense in Depth:  equipment and procedures controlled 
• Human Performance = only variable 

 
 

Admiral H.G. Rickover 



“Responsibility is a unique concept.  It 
can only reside and inhere in a single 
individual.  You may share it with others, 
but your portion is not diminished. You 
may delegate it, but it is still with 
you.  You may disclaim it, but you cannot 
divest yourself of it.  Even if you do not 
recognize it or admit its presence, you 
cannot escape it.  If responsibility is 
rightfully yours, no evasion or ignorance 
or passing the blame can pass the burden 
to someone else.  Unless you can point 
your finger at the man responsible when 
something goes wrong, then you have 
never had anyone really responsible.” 

Admiral H.G. Rickover 
On taking charge and 
responsibility…  



“Culture Eats Systems for Breakfast” 
 On the Limits of Management Based Regulation 

By:   
 Professor Neil Gunningham and Mr. Darren Sinclair  

The Australian National University 
National Center for OHS Regulation, July 2009 

Do you agree? 
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