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What happened in Fukushima?
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Fukushima I Nuclear Power Plant of TEPCO

TEPCO Tokyo Electric Power Company

No.1 power supplier in Japan

What happened?

a series of equipment failure,

nuclear meltdown

release of radioactive materials, and

social confusion, people’s fear

On March 11, 2011, great earthquake and great tsunami 

stroke Fukushima NPP

Units 1-4 caused accidents. Other NPPs in the 

neighborhood did not. 

What are the differences?

Agenda
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1. Direct and indirect causes of Fukushima I NPP 

accidents

2. Man-made disaster

3. Cultural backgrounds

4. Our recommendations

Aerial photo taken by a small drone
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Locations of Epicenter and Fukushima I NPP

Fukushima I NPP 5

Fukushima Daiichi NPP

Tokyo

Epicenter of East 
Japan Great quake

Simplified cross-section sketch of NPP
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Chain of Causes Diagram
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Earthquake of M 9.0 Tsunami of 15 m 

inundation height 

Grid power were lost
Emergency generators

were lost

All power supplies were lost

Cooling functions for reactors 

and used fuel pool were lost 

Meltdown

Sea water Cooling 

facilities were lost 

Emergency Shutdown

All fail-safe mechanisms 

were failed !

Tsunami attacks Natori-city Seashore
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http://livedoor.2.blogimg.jp/kingcurtis/imgs/2/c/2c16bac3.jpg

Side plan of Fukushima I NPP
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http://www.tepco.co.jp/en/nu/fukushima-np/f1/images/f12np-gaiyou_e_1.pdf

O.P. : Onahama bay construction base level

Turbine buildings were near to sea than reactors. 

Seawater cooling systems are located far near to the sea.

Four alerts
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TEPCO was given at least 4 alerts concerning tsunami at 

Fukushima I NPPs, and had chances to enhance NPP 

safety.

1. More than 10 m tsunami stroke Okushiri Island in 

Hokkaido in July 1993.

2. A Diet member asked Minister of METI in March 2006 

about some possibility that cooling functions would be 

lost by ebbing tide at Fukushima I NPP. The minister 

answered, “There is no limitation to think the worst 

situation. I promise that METI will grapple  sincerely 

with makin NPP safety.”                         (to be continued)

Four alerts
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3. After Niigata earthquake happened, Japan Communist 

Party Fukushima branch asked President of TEPCO to 

thoroughly review safety of 10 units in Fukushima from 

earthquake in July 2007. Ebbing tide was included in 

this review items.

4. A geologist in a national institute pointed out in June 

2009 that Jogan quake (estimated M 8.3) stroke 

Fukushima area in July 869, and tsunami crushed that 

area fatally. He also proposed TEPCO to take safety 

measures. 

But, TEPCO and the Government seemed to take no 

measures.

What are real causes?
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１. Built-in vulnerabilities by design

Seawall height were not enough to prevent failure

Emergency generators located closer to the coast

2. TEPCO, the government and reactor academics 

ignored alerts and did not take measures to improve 

safety of NPP after construction.  Seismologists have 

warned high risk of NPP accidents. 
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Background  of omission of warnings
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“Nuclear absolutely Safe” Myth

This statement was made by the Government and power 

suppliers, was all wrong to begin with.

This myth leads TEPCO and the Government to neglect 

any kind of risk alerts. TEPCO took no essential 

measures, and Fukushima I NPP met accidents.

If they accepted “NPPs are not safe,” then :

TEPCO is forced to take enormous amount of additive 

investments for safety. TEPCO shall be crunch.

The Government should be infallible. 

They cannot change NPP-based energy policy. 

Safety Culture

Fukushima I NPP 14

Concept of “safety culture” was originated by IAEA after 

the Chernobyl disaster in 1984.

Definition (INSAG-4, 1991)

“That assembly of characteristics and attitudes in 

organizations and individuals which establishes that, as 

an overriding priority, nuclear plant safety issues receive 

the attention warranted by their significance.”

Have Japanese NPP people been really fermenting 

sound safety culture?  

Our judgment on causes
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Fukushima disaster occurred not by accident but by 
omission, i.e. man-made disaster.

1. “Nuclear absolutely safe myth” made them ignore risk 
alerts on quakes and tsunamis. 

2. They cut off their decision-making process, and did not 
take appropriate measures after construction. Cost 
reduction was top priority. 

3. They did not designed proper back-up for power supply 
system, and did not care for fail-safe concept.

4. They did not release information on NPP safety to the 
people, did not take responsibility for NPP safety. They 
are reluctant to build safety culture in their organization. 

Our recommendations to prevent recurrence
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1. TEPCO should establish PDCA (Plan-Do-Check-Act) 

cycle for constructing and operating NPP.

2. Life cycle of NPP is so long that check process is very 

important. They should listen to risk alerts modestly, 

and improve NPP safety.

3. They should transfer lessons learnt from this disaster 

to other NPPs in Japan and also in the World. There 

are 18 NPPs operating, 3 NPPs planning and 9 NPPs 

under construction in Japan. 

Failure of fail-safe
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A member of Nuclear safety commission said:

 3 running units were tripped safely, emergency 

shutdown

 Reactors are shutdown, but necessary to be cooled

 NPP went to severe accidents after all power supplies 

were lost by tsunami

 Anti-quake measures for reactors were all done well.

He wanted to say that great tsunami was the only cause 

for this disaster. 

 Reactor’s safety or NPP’s safety, which one takes 

priority?

 Each unit has 2 diesel generators. But, failure of both 

generators at the same time was soteigai

 All fail-safe mechanism was failed

Reference
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This presentation is based upon the following report:

Recommendations on Accidents at TEPCO Fukushima 

Daiichi Nuclear Power Plant
http://www.issj.net/teigenn/1106_fukushima.pdf (in Japanese)
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