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Human and Organizational Aspects of Assuring Nuclear Safety 

IAEA, Vienna, February 23, 2013 
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My life story….. 



My story… 

Last 30 years of working directly with and experience with: 

• Nuclear power 

• Petrochemical 

• Refining 

• Oil & Gas Pipeline 

• Offshore Drilling 

• Aviation  

• Railroad 

• Maritime 

• Coal Mining 

And most recently (last 15+ years) with Health Care industries 



Nuclear Power 



Petrochemical/Oil Industry  
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My Premise 

 

Safety and Reliability of Complex 

Technological  System 

 

The ‘HOT’ Model 
Major Subsystems of a Complex Technological System 

(e.g., a nuclear power plant, refinery, offshore oil 

platform) 
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NAS Fukushima Committee Report 
Released June 24, 2014 







Two Case Studies 

• US Airways Flight 

1549 - 2009 

Miracle on the Hudson 

• Fukushima Daini 

Nuclear Power 

Station - 2011 



A Model for Nuclear 

Power Plant 

Operators’ Responses 

to Disturbances 

(& Understanding 

Resiliency)   

 (From: Rasmussen, 

personal communication, 

1992) 
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Professor Jens Rasmussen 

  “Operators are maintained in 

[complex technological] 

systems because they are 

flexible, can learn and do 

adapt to the peculiarities of 

the system, and thus they are 

expected to plug the holes in 

the designer’s imagination.” 

  (1980, p. 97) 
Los Angeles, 1992 





“I cannot end without once more 
expressing my enormous 
indebtedness to Professor Najmedin 
Meshkati and his co-author, Yalda 
Khashe.  Their paper, ‘Operators’ 
Improvisation in Complex 
Technological Systems: Successfully 
Tackling Ambiguity, Enhancing 
Resiliency and the Last Resort to 
Averting Disasters’, was published in 
the Journal of Contingencies and 
Crisis Management .  In 2008, I wrote 
a book entitled The Human 
Contributions: Unsafe Acts, 
Accidents and Heroic Recoveries.  
Their paper goes well beyond what I 
wrote there or had thought about.” 

 
Professor James Reason [Organizational 
Accidents Revisited (2016), p.135] 

 



Fukushima Accident 
March 11, 2011 





A few words  about 

Daini.. 









From Mr. Naohiro Masuda’s presentation on March 2014  



August 25-26, 

2014 

The Japan 

Times 

The Unsung Heroes of Fukushima  



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.” 

 



From Mr. Naohiro Masuda’s presentation on March 2014  



Narrator: “He [Mr. Masuda] remembers a creek 

used as a water supply during construction of the 

plant. Workers repair the leaky old pipe with a 

scavenged bicycle tube.” 



A national hero of Japan in early 21st Century 

Mr. Naohiro Masuda 
Superintendent of the Fukushima Daini NPS 



In Early 20th Century… 

 

 Japan’s National Hero 

Admiral Tōgō 



Japan’s National Hero  

Marshal-Admiral Marquis Tōgō Heihachirō 



The Togo Shrine, in Harajuku, Tokyo 
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In Early 21th Century… 

 

 A national hero 

Mr. Naohiro Masuda 

Superintendent of the Fukushima 

Daini Nuclear Power Station 



Final Words 

Conclusion  



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)  

 



“Those who cannot remember the past are condemned to repeat it.” 

 

G. Santayana [Reason in Common Sense (1905), p. 284] 

 


