
15 April 2011 

Mr Mike Weightman  
HM Chief Inspector of Nuclear Installations 
Head of Office for Nuclear Regulation (ONR) 
HSE (UK)  

 

Dear Mr Weightman, 

Re:  Fukushima Nuclear Accident 

I have pleasure in submitting, herewith, my understanding of the Fukushima Daiichi nuclear accident, 
based on information released by, inter alia, TEPCO, Japan Nuclear & Industrial Safety Agency 
(NISA), OECD-NEA, and IAEA, in particular. 

The Fukushima Daiichi Nuclear Power Station comprises 6 nuclear reactors, the first of which was 
built in 1970. The design and the construction of the reactors were based on an earthquake of 5.6 
magnitude on the Richter scale, and a Tsunami height of 5.7 meters.  At the time of the earthquake,  3 
of the 6 reactors were generating electricity. The other 3 were shut down for maintenance, one of 
which had its fuel removed.  However, all 6 reactors had spent nuclear fuel rods stored in the cooling 
ponds inside the reactor building.   

On 11 March 2011, an earthquake of magnitude 8.9 struck 30 miles off the coast of North-East Japan. 
Reactors 1, 2 & 3 automatically shut down.  

 
The earthquake had damaged the main electricity grid off-site (outside the nuclear power station). 

Consequently, the cooling pumps failed to circulate the water needed to cool the fuel rods inside the 
nuclear reactor vessels, and to replenish the water in the Spent-Fuel Cooling Ponds. However, the 
back-up diesel generators automatically started to generate electricity, and the cooling systems were 
made operational. 

Unfortunately, the strong Tsunami reached the Nuclear power station approx an hour later, and 
submerged the ‘Back-up Diesel Generators’. Following the failure of the main electricity supply from 
the off-site grid and failure of the diesel generators, very large batteries started to supply electricity to 
the cooling system (pumps) of reactors 1, 2 & 3. However,   the batteries ran flat after 8 hours, and 
reactor cores started to heat up due to the residual heat generated by the fuel. The same occurred in 
the 3 Cooling Ponds. 

Efforts to cool the reactors & the Cooling Ponds using helicopters and water cannons were not fully 
effective, resulting in high pressures developing. In order to reduce the pressure, steam and other 
gases, eg, hydrogen, were vented to the atmosphere.  I-131 and Cs-137 were also released to the 
atmosphere in the process.  Exposure of steam to overheated fuel rods had resulted in the generation 
of hydrogen. Subsequent   hydrogen explosions had resulted in further release of radionuclides I-131, 
Cs-134, and Cs-137 to the environment.   The ponds also lost water, exposing the fuel rods, 
generating excessive heat, and causing fire. Escape of  Sea water and treated water  which  had 
been used for  cooling purposes, and which  had  come  into  contact with partially damaged fuel rods,  
has, now, resulted in the contamination of the marine environment.  



It is noteworthy that none of the 6 reactors at Fukushima Daiichi suffered direct damage as a result of 
the earthquake or the tsunami, notwithstanding the unprecedented magnitude of the earthquake (8.9) 
and tsunami height of 14 meters. Indeed, none of the 54 nuclear reactors in Japan suffered damage, 
which is testimony to the excellent design and construction of these reactors, some of which are 40 
years old.   

However, in relation to the Fukushima Daiichi nuclear accident, one may argue that TEPCO and 
Nuclear experts at NISA should have foreseen the likelihood of hydrogen explosions, and should have 
instituted measures to prevent them. 

In addition, the media have reported that TEPCO had exceeded the design capacity for the storage of 
nuclear fuel rods in the Cooling Ponds, thus contributing to the hydrogen explosions, fire, and release 
of radionuclides to the environment. Reports in the media have also commented on “unhealthy ties 
between the power plant operators and the Japanese regulators that oversee them.”  Also, suggesting 
that Japan Nuclear Safety Organisation is understaffed (see New York Times, 21 March & 10 April 
2011).  

 Moreover, one may criticise TEPCO for failing to monitor Cs-134, Cs-137 and other radionuclides, 
eg, Pu and Sr-90 in soil and the marine environment at an early stage. One may also criticize both 
TEPCO and NISA for failing to provide adequate information on their websites. Indeed, the best 
source of information on the Fukushima Daiichi nuclear accident has been the IAEA website. 

As regards the UK, It is rather inconceivable that the sequence of events which occurred in Japan 
could happen here.  Moreover, in relation to  Nuclear New Build in England & Wales,  the  
Westinghouse AP1000 reactor design  incorporates extensive passive safety features, and the 
AREVA  EPR also includes extensive safety features which  render  the possibility of  Fukushima-like 
accidents rather remote.    

Notwithstanding, in the light of the accident at Fukushima, one may wish to re-assess the following: 
Storage of  spent nuclear fuel within the reactor buildings for prolonged periods; Rising sea levels; 
Coastal erosion; Impact of  commercial aircrafts; and nuclear terrorism. 

Your interim- and final report would, indeed, be of great interest to the Nuclear Industry and other 
stakeholders in the UK, and it would be a pleasure to read them, in due course.     

With kindest regards, 

Dr Bahram Ghiassee 
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