
 

 

 
 
 
 
 
 
 

 

 

Introduction 

On 12 March 2011 the Secretary of State for Energy and Climate Change requested Dr Mike 
Weightman to produce a report on the implications for the UK nuclear industry of the events at 
the Fukushima nuclear power station in Japan, and to draw lessons. 

To support the preparation of this report, the Office for Nuclear Regulation has invited a broad 
range of stakeholders to submit information which may help inform and develop this report.  
The information request is pursued around the principal questions:- 

• What you know or understand about the facts surrounding the events in Japan 

• What you draw from these facts about the lessons that might be learned to enhance 
the safety of nuclear facilities in the UK or any prospective new nuclear power station 

Our Understanding of Events in Japan 

The scale of events in Japan and in particular the human tragedy this represents is on an 
almost unimaginable scale.  As a member of the International Nuclear Community we at 
Sellafield Ltd share, along with our nuclear industry colleagues internationally, an intense 
interest in learning about the events and responses that have occurred at Fukushima. 

Clearly full details of what has occurred will take many months to be properly understood.  Our 
current understanding of the initiating event and subsequent events is based upon a wide 
range of sources which include IAEA, WANO, INPO, recognised industry and media web-sites 
and information from our NMP partner organisations. 

General Overview 

The initiating event was a massive earthquake following which the operating reactors 
shutdown automatically and safely as anticipated.  In these initial stages the back-up power 
supplies were available and functioning. 

Subsequently a large Tsunami occurred of such a magnitude to inundate the plant leading to 
flooding which affected power supplies and plant systems across the whole site and off site. 

The complete loss of power led eventually to the inability to maintain essential cooling of 
reactor cores and fuel storage ponds as standby battery systems discharged.  This led to fuel 
overheating, cladding degradation and generation of volumes of hydrogen. 
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Evolving hydrogen exploded causing substantial damage to reactor system over-buildings.  
Prolonged loss of cooling has disrupted fuel assemblies releasing radioactivity to the 
atmosphere. 

Recovery activities involving the use of sea water for cooling appear to have stabilised the 
situation, but generated substantial volumes of highly contaminated water to be managed.  It 
appears at present that stabilising one Reactor unit is proving to be an on going challenge for 
Tepco staff. 

Impact on the Workforce 

In terms of the workforce, we understand that there were two fatalities who died due to the 
Tsunami, they were eventually located underwater in a turbine hall.  There are presently 21 
workers with radiation exposures in excess of 100mSV.  Some staff have suffered injury as a 
result of the hydrogen explosion. 

Impaction on the Population 

As a result of the initial earthquake and devastating Tsunami there are many thousands of 
people dead or unaccounted for in this part of Japan, which is a massive human tragedy in 
itself.  As part of the response to the events at Fukushima, the Japanese authorities imposed 
controlled evacuation of the public in a 20km radius of the power plant, with sheltering up to a 
30km radius.  Presently we understand that the Japanese Authorities are considering an 
extension to the evacuation zone in the interests of reducing potential longer-term radiation 
uptake to the general public. 

Impact on the Environment 

Radioactivity has been released into the atmosphere, and the marine environment as a result 
of this event, and the subsequent recovery activities.  Consequently the Japanese Authorities 
have implemented comprehensive environmental monitoring, supported by specialists from 
IAEA.  The levels of radioactivity detected are such that controls on certain foodstuffs, such as 
milk and green leafy vegetables and the consumption of locally caught seafood have been 
implemented. 

The Lessons that Might be Learnt 

Even with the present state of our knowledge and understanding of events at Fukushima and 
the ongoing challenges of recovery activities, it is already clear that there will be significant 
issues for the nuclear industry to address.  Sellafield Ltd is committed to ensuring that the 
fullest possible learning is derived for these tragic events and applied effectively to our 
operations. 

The safety of our operations is our number one priority.  In this regard it is important to 
recognise the fundamental importance of the Site Licence issued under the Nuclear 
Installations Act 1965 (as amended) and the legal duty holding imposed upon Site Licence 



 

 

 
 
 
 
 
 
 

 

Companies such as Sellafield Ltd.  We are required by law to establish and maintain effective 
arrangements under the various Site Licence Conditions which address the whole range of 
activities on Site including for example Safety Cases. Emergency Arrangements, Training, 
Modification to Plant, Operating Rules, Maintenance, Control and Supervision of Operations. 

This is complemented by a strong, independent Nuclear Safety Regulator which uses a goal-
setting approach to establishing safety requirements, against which the Site Licence Company 
must justify the safety of operational activities.  This is followed up by an effective inspection 
regime with appropriate enforcement powers. 

The primary justification for the ongoing safety of operational activities is presented in a safety 
case which examines normal and credible fault situations and demonstrates in a structured 
and referenceable way that safety is maintained.  The goal of a safety case is to show that 
risks are maintained As Low As is Reasonable Practicable (ALARP). 

Safety cases are subject to periodic review where plants are examined against modern 
standards and reasonable practicable improvements are incorporated. 

The Regulator makes these Safety Assessment Principles (SAP) and Technical Assessment 
Guidance which are applied to reviewing Site Licence Company Safety Cases widely and 
publically available.  This makes clear and visible the standards which must be met by 
Operators in justifying the safety of their operations. 

Possible Lessons Emerging  

The events at Fukushima appear to have been caused by factors directly affecting nuclear 
safety that were well beyond the design basis for the facility, particularly in respect of the 
Tsunami.  It seems prudent therefore to examine the possible effects of such factors beyond 
the design basis for facilities in a structured manner and to determine appropriate measures to 
address them. 

Our initial view based on current information suggests lessons may emerge in the following 
areas: 

• Resilience to beyond design basis earthquake 

• Resilience to Tsunami following earthquake 

• Resilience to prolonged loss of all essential power 

• Resilience to loss of all cooling capability 

• Review of common cause failure of dependant support systems and services 

• Resilience to other external events 



 

 

 
 
 
 
 
 
 

 

• Review of capability and capacity to address multiple events on a site 

• Review of severe accident management strategies and mitigations 

• Review of capability to manage emergencies with reduced external support or 
infrastructure 

As more information emerges from Japan it will be important to keep the above under review.  
In this regard, Sellafield Ltd through our membership of WANO and through the Nuclear 
Management Partnership Constituent Companies has access to a broad base of world –class 
expertise.  We intend to maximise the benefits of these resources in framing our longer-term 
responses. 

Sellafield Ltd is fully committed to supporting the work of your report and will play the fullest 
part possible in helping to understand, communicate and implement the wider learning from 
these tragic events. 


